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TRAC NGHIEM NHIEU
PHUGNG AN LUA

CHON

¢ Cau 1. Mot vat ¢6 phuong trinh quang duong tinh theo thoi gian 1a s(t) = 5 + 8¢ — 2¢2. Tai
thoi dém ndo, vat cach moc tinh quang duong khoang 16n nhat?

(@A) 1 giay. 2 giay. ©) 3 giay. (D) 4 giay.
¢S Cau 2. Mot vat dao dong c6 phuong trinh 1a x(¢) = 2sin (gt — %) cm, t ¢6 don vi la giay. Ménh
dé nao sau day dung? Trong khoang 2 giay dén 3 giay, van toc clia vat ting hay giam?

(A) Trong khoang 2 giay dén 3 giay, van tc ctia vat khong doi.
Trong khoang 2 giay dén 3 gidy, van toc ciia vat luon tang.
(©) Trong khoang 2 giay dén 3 gidy, van toc ctia vat luon giam.
(D) Trong khoang 2 giay dén 3 giay, van toc clia vat gidm, sau d6 tang..

$> Cau 3. Mot chat diém chuyén dong v6i van toc dude cho bdi cong thiic v(t) = —3t2 + 12t + 1
v6i t (gidy) 1a khodng thoi gian tinh tit khi vat bat dau chuyén dong. Héi sau bao lau khi chat diém
chuyén dong thi dat dugc van toc 16n nhat?

@) 2 (s). 1 (s). © 13 (s). D 4 (s).
¢ Cau 4. Dé thiét ké mot chiée bé ca hinh hop chit nhat ¢ chiéu cao 1a 60 cm, thé tich 96000 cm?.
Ngusi the ding loai kinh dé st dung lam mat bén c6 gia thanh 70000 VND i/ m? va loai kinh dé lam
mit day ¢6 gia thanh 100000 VND/m?. Tinh chi phi thip nhat dé hoan thanh bé c4.

(A) 81200 VND. 80200 VND. (C) 82200 VND. (D) 83200 VND.

. 1
¢S Cau 5. Mot vat chuyen dong theo quy luat s(t) = —§t3 + 6t v6i t (giay) 1a khoang thoi gian
tinh tit khi vat bat dau chuyén dong va s (mét) la quang dudng vat di chuyén dugdc trong khoang
thoi gian d6. Hoi trong khodng thoi gian 9 giay ké tit khi bat dau chuyén dong, van tdc 16n nhat
ctia vat dat duge bang bao nhieu?

() 243 (m/s). 27 (m/s). (© 144 (m/s). (D) 36 (m/s).
9 Cau 6. Tai mot cong ty san xuat do choi A, cong ty phai chi 50000 USD dé thiét lap day chuyén
san xuat ban dau. Sau do, ct san xuadt duge mot san pham do choi A, cong ty phai chi trd 5 USD
cho nguyeén liu tho va nhan cong. Goi z(z > 1) 1a s6 do choi A ma cong ty da san xuat va T'(z)

(don vi USD) la tong s6 ticn bao gdm ca chi phi ban dau ma cong ty phai tra khi san xuat r do

. 1 ax T
choi A. Nguoi ta xac dinh chi phi trung binh cho méi sdn pham do choi A 1a M(z) = ﬁ Khi x
x

dt 16n (x — +o00) thi chi phi trung binh USD cho mdi san pham do choi A gan nhat véi két qua
nao sau day?
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Chuong 1. TRAC NGHIEM NHIEU PHUONG AN LUA CHON

(A) 50000. 50005. © 10. D) 5.

> Cau 7. Mot bé chita ban dau c¢6 100 lit nude. Sau do, cit mdi phit ngudi ta bom théem 20 lit
nudc, dong thdoi cho vao bé 10 gam chat khit tring (hoa tan). Ham s6 f(¢) thé hién nong do chat
khtt tring (gam/lit) trong bé sau ¢ phit la:

@ f(t)= W- F(t) = 20t + 100.
© f(t)= 20;%00 D) f(t) = 20,02 + 100.

¢ Cau 8. HO nuoi tom giong cia mot anh nong dan chita 30 khoi nuée, cit mdi gio may bom nude
sé¢ bom thém vao ho 4 khoi nuée, dong thoi anh ta cling them vao 3 kg bot xit Iy nude. Nong do
(kg/khoi) ctia bot xtt 1§ nuée trong ho khong bao gio vuot qua

@) 12 (kg/khéi). 1,33 (kg/khdi).
© 0,75 (kg/khdi). (D) 0,05 (kg/khdi).
$> Cau 9. Mot cong ty xac dinh tong chi phi dé sdn xuat 2 don vi san pham 1a C(x) = 2% + 40z +

C(z)

2500. Chi phi trung binh cho méi don vi san pham 1a M (z) = — Chi phi trung binh thap nhat
khi s6 Iugng san pham san xuat 1a

@A) x = 40. ® z = 50. © z = 60. D) = = 100.
$> Cau 10. D6 thi bén dudi 1a téc do ctia chiée xe dua trén doan dudng dua bing phang dai 3km

y (km/h)
160

|
T

O 3 x (km)

T6c do nhé nhat ciia xe dua trén doan duong nay bang

@) 3 (km/h). 160 (km/h). (© 130 (km/h). (D) 70 (km/h).
¢ Cau 11. Mot vat duge phong thang ding len tit mat dat véi téc do ban dau la 32,5 m/s (b6
qua stc can clia khong khi), do cao (tinh bing mét) clia vat sau ¢ giay duge cho bdi cong thiic
h(t) = 32,5t — 4,9t%. Van toc clia vat sau 3 giay bang

(@A) 53,4 (m/s). 32,5 (m/s). © 3,1 (m/s). D) 4,9 (m/s).
> Cau 12. Mot cong ty san xuat mot san pham. Bo phan tai chinh ctia cong ty dua ra ham gia
ban 1a p(z) = 1000 — 25z trong d6 p(x) (trieu dong) 1a gid ban ctia méi sdn pham ma tai gia ban
nay c6 = san pham duge ban ra. Khi d6 ham doanh thu ctia cong ty 1a

@ f(x) = 1000z — 252°. (&) = 1000z + 2522,
© f(z) = 252% — 1000z. (D) f(x) = 1000 — 2522
¢ Cau 13. Gia st tien xang C (dong) phu thuoc téc do trung binh v (km/h) theo cong thiic

5400 3 ) . ) )
Clv) = —+ v (0 < v < 120). Tai x¢ xe tai lai xe v6i toc do trung binh la bao nhiéu de tiét
v

kiém tién xang nhat?
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@) 30. 60. © 90. (D) 120.

$> Cau 14. Dan s6 ctia Viet Nam sau ¢ nam tinh tit nam 2023 dude du doan theo cong thiic véi
N(t) tinh theo don vi trieu ngusi: N(¢) = 100 - 912 (0 < ¢ < 50. Biét rang dao ham ctia ham s6
N (t) biéu thi téc do gia ting dan s6 ciia Viet Nam (don vi 13 triéu ngusi/nam). Vao nam nao thi
toc do gia tdng dan s6 hon 2 trigu ngudi/nam?

@ 2063. 20064. @ 2065. @ 2066.
s s 354
¢ Cau 15. Gia st ham cau doi v6i mot loai hang héa duge cho béi cong thic p = 157001z z > 0.
,01z
Trong d6 p la gia ban (nghin dong) clia mdi don vi san pham va z 14 s6 lugng don vi san pham da

ban. S6 lugng don vi san pham ban duge sé thay ddi nhu thé nao khi gia ban tang?

(A) Tang len. Giam di.
(©) Khong thay doi. (D) Khong x4c dinh duge.

¢S Cau 16. Mot tén lita bay vao khong trung véi quang duong di duge s(¢) (km) 1a ham phu thuoc
theo bién ¢ (giay) theo quy tic sau: s(t) = e’ 3 4 2t - €31 (km). Héi van toc clia tén lia sau 1
giay 1a bao nhieu (biét ham bicu thi van toc 1 dao ham ctia ham biéu thi quang dudng theo thoi
gian).

@A) 5et (km/s). 3et (km/s).
© 9¢* (km/s). (D) 10e* (km/s).

$> Cau 17. Mot ngusi nong dan c6 15000 000 dong dé lam mot cai hang rao hinh chit E doc theo
mot con song (nhu hinh vé) dé lam mot khu dat c6 hai phan chit nhat dé trong rau. D6i véi mat
hang rao song song véi b song thi chi phi nguyén vat liéu 1a 60000 dong mdi mét, con doi véi ba
mit hang rao song song nhau thi chi phi nguyén vat liéu 1a 50000 dong mdi mét. Tim dién tich
16n nhat cia dat rao thu duge.

£

4 |/

@) 6250 m2. 1250 m?. © 3125 m?. ®) 50 m2.

¢S Cau 18. Tu mot khic gb tron hinh tru ¢6 duong kinh bang 40 cm, can xé thanh mot chiéc xa
c6 tiét dien ngang 1a hinh vuong va bén miéng phu duge t6 mau xanh nhu hinh vé duéi day. Tim
chiéu rong x clia miéng phu dé dién tich st dung theo tiét dién ngang la 16n nhat.
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Chuong 1. TRAC NGHIEM NHIEU PHUONG AN LUA CHON

SENCIE L Y ZR LY
_ 5v/34 — 15v/2

@ z
© = 5 (cm). D) == w (cm).

C

¢S Cau 19. Ky thi THPT Qudc gia nam 2016 vita két thic, Nam dd vao truong Dai hoc Bach
Khoa Ha Noi. Ky I clia nam nhat gan qua, ky II sip dén. Hoan canh khong dudge tét nén gia dinh
rat lo lang ve viéc déng hoc phi cho Nam, ky I da khoé khan, ky II cang kho khan hon. Gia dinh
da quyét dinh ban mot phan manh dat hinh chit nhat c6 chu vi 50 m, l1ay tién lo cho viéc hoc clia
Nam ciing nhu tuong lai cia em. Manh dat con lai sau khi ban 14 mot hinh vuong canh bang chieu
rong ciia manh dat hinh chit nhat ban dau. Tim s6 tién 16n nhat ma gia dinh Nam nhan dugc khi
ban dat, biét gia tién 1 m? dat khi ban 1a 1.500.000 VN dong.

7 y—T
I T T
xTr Yy—x
(A) 112.687.500 VN dong. 114.187.500 VN dong.
(©) 115.687.500 VN dong. (D) 117.187.500 VN dong.

$> Cau 20. Mot cong ty bat dong san c6 50 can ho cho thué. Biét rang néu cho thué mdi can ho
v6i gia 2.000.000 dong mot thang thi moi can ho deéu c6 ngudsi thué va cit ting thém gia cho thue
modi can ho 100.000 dong mot thang thi sé c¢6 2 can ho bi bé trong. H6i mudn c6 thu nhap cao nhat
thi cong ty d6 phéai cho thué moi can ho v6i gid bao nhiéu mot thang?

@) 2.225.000 déng. 2.100.000 déng.
(© 2.200.000 déng. D) 2.250.000 déng.

¢ Cau 21. Ngudi ta mudn son mot cai hop khong ndp, day hop 1a hinh vuong va cé thé tich 1a 4
(don vi thé tich). Tim kich thudc ctia hop dé ding lugng nude son tiét kiem nhat. Gia st do day
cua I6p son tai moi nai trén hop la nhw nhau.

(A) Canh & day 1a 2, chiéu cao 1a 1.

Canh 6 day la \/5, chiéu cao la 2.

(©) Canh & déy 1a 2v/2, chiéu cao 1a 0, 5.

(D) Canh & day 1a 1, chidu cao 1a 2.

> Cau 22. Chiéu dai bé nhat clia cai thang AB dé né cé thé tua vao tusng AC va mat dat BC,
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ngang qua cot d6 DH cao 4 m, song song va cach tuong CH = 0,5 m la:

A
D
o= ; B
(A) Xap xi 5,602. Xap xi 6,5902.
(C©) Xap xi 5,4902. (D) Xap xi 5,5902.

$> Cau 23. Cho hai vi tri A, B cdch nhau 615 m, cting nam vé mot phia bo song nhu hinh vé.
Khoang cach tit A va tit B dén bo song lan luct 1a 118 m va 487 m. Mot ngudi di tit A dén bo song
dé lay nuéc mang vé B. Poan duong ngin nhat ma ngudi do c¢6 thé di la:

B
% f
3 48Tm

A 3

118m |

. .
E Soéng F

(A) 596,5 m. 671,4 m. © 779,8 m. (D) 741,2 m.

> Cau 24. Theé tich V (don vi: em?) ctia 1 kg nudce tai nhiet do T (don vi: °C) dugce tinh bdi ham
s6 V(T), T € [0;30]. Biét ham s6 V(T') c6 bang bién thién nhu sau:

T | 0 T 30
VI(T) - 0 +
V(0) V(30)
V(1) \ _
V(Ty)

Véi Ty ~ 3,97°C. Héi thé tich V(T) giam trong khoang nhiét do nao?

@ (0:3,97). (0;5). © (0:10). © (0;30).
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Chuong 1. TRAC NGHIEM NHIEU PHUONG AN LUA CHON

> Cau 25. Gia st sy lay lan clia mot loai virus ¢ mot dia phuong c6 thé duge mo hinh héa bing
ham s6 N(t) = —t3 + 12t2,0 < t < 12, trong d6 N 1a s6 nguoi bi nhiém beénh (tinh bang tram
nguoi) va ¢ 1a thoi gian (tuan). Héi s6 nguoi bi nhiém bénh tang trong khodng thoi gian nao?

@ (0;10). (0;8). © (8;10). @ (8;12).

7z 2 ? 1 2
¢ Cau 26. Mot chat diem chuyén dong theo quy luat s(t) = 2 — 8253 (m). Tim thoi diem ¢ (giay)

ma tai d6 van tdc v (m/s) clia chuyén dong dat gia tri 16n nhat.

@) t=2. ® t=0,5. © t=2,5. D t=1.
¢ Cau 27. Cong suat P (don vi W) clia mot mach dién duge cung cap bdi mot nguon pin 12V
duge cho béi cong thitc P = 121 — 0,512 v6i I (don vi A) 1a cuong do dong dién. Tim cong suat
t6i da ctia mach dién.
1 23
72. 12. —. —.
@ 192 @ 2
> Cau 28. Mot vat chuyén dong theo quy luat s = —2¢3 + 242 + 9t — 3 véi ¢ 1a khoang thoi gian
tinh tit Idc vat bat dau chuyén dong va s 1a quang duong vat di chuyén duge trong khoang thoi
gian dé6. Héi trong khoang thai gian 10 giay, ké tit lic bat dau chuyén dong, van toéc 16n nhat ctia
vat dat dugc bang bao nhiéu?

@A) 289 (m/s). 105 (m/s). (© 111 (m/s). (D) 487 (m/s).
$» Cau 29. Do giam huyét ap ctia mot bénh nhan duge do béi cong thic G(z) = 0, 252%(30 — z)
trong d6 x (mg) va x > 0 1a lugng thudce can tiém cho bénh nhan. Dé huyét ap gidm nhidu nhat
thi can tiém cho bénh nhan mot liéu lugng bang bao nhiéu?

@A) 15 mg. 30 mg. (© 40 mg. (D) 20 mg.
¢ Cau 30. Sau khi phat hien mot bénh dich, cac chuyén gia y té wdc tinh sd ngudi nhiém bénh
ké tit ngay xuat hien bénh nhan dau tien dén ngay thi ¢ 1a G(¢) = 45t% — 3, (két qua khdo sat
duge trong 10 thang vita qua). Néu xem G'(t) 1a tdc do truyén bénh (ngudi/ngay) tai thoi diém t
thi téc do truyén bénh 16n nhat sé vao ngay thit

@) 25. 30. © 20. ©) 15.

$® Cau 31. Hing ngay muc nude ctia con kénh xuéng theo thity trieu, do sau h(m) clia muyc nude
t

trong kénh tinh theo thoi gian ¢ (h) trong ngay cho béi cong thitc h = 3 cos (% + g) + 12. Khi

nao muc nude clia kénh 1a cao nhat véi thoi gian ngan nhat?

@) t =10 (h). ® t =14 (h). (= 1l () D) t =22 (h).
¢ Cau 32. Sau khi phat hiéen mot bénh dich, cac chuyén gia y té wdc tinh sé ngudi nhiém bénh
ké tit ngay xuat hien bénh nhan dau tién dén ngay thit ¢ 1a f(¢) = 45t% — 3 (két qua khéo sat dugc
trong 8 thang vita qua). Néu xem f'(t) 1a téc do truyén bénh (ngudi/ngay) tai thoi diém ¢. Toc do
truyen bénh sé 16n nhat vao ngay thi may?

@) 12. 30. (© 20. D) 15.

¢ Cau 33. Mot cong ty bat dong sdn c6 50 can ho cho thué. Biét ring néu cho thué mdi cin ho
v6i gia 2.000.000 dong mot thang thi moi can ho déu c6 ngudi thué va ct tang thém gia cho thué
modi can ho 100.000 dong mot thang thi sé c¢6 2 can ho bi bé trong. H6i mudn c6 thu nhap cao nhat
thi cong ty d6 phai cho thué mdi can ho v6i gid bao nhiéu mot thang?
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@) 2.225.000. 2.100.000. © 2.200.000. ®) 2.250.000.

$® Cau 34. Trén mot doan duong giao thong ¢6 2 con duong vudng goéc véi nhau tai O nhu hinh
vé. Mot dia danh lich st ¢6 vi tri dat tai M, vi tri M cach duong OF 125 m va cach duong OX 1
km. Vi 1y do thuc tién ngudi ta muén lam mot doan duong thing AB di qua vi tri M, biét rang
gia dé lam 100 m duong la 150 trieu dong. Chon vi tri ciia A va B dé hoan thanh con dudng véi
chi phi thap nhat. Hbi chi phi thap nhat 14 bao nhieu?

E

A

O X
() 1,9063 ty dong. 2,3965 ty dong.
(© 2,0963 ty dong. (D) 3 ty dong.

> Cau 35. Mot chat diém chuyén dong theo phuong trinh S = —#3 + 9¢2 +t 4 10, trong do ¢ tinh
bang (s) va S tinh bang (m). Thoi gian van tdc clia chat diém dat gia tri l16n nhat la:

@ t=5s. B t=6s. © t=2s. D) t=3s.
2 2 ]-
¢ Cau 36. The tich nuée cia mot be boi sau ¢ phit bom tinh theo cong thitc V(t) = r.()(30t3 —
t* , . . ,
Z)(O <t < 90). Toc do bom nudce tai thai diem ¢ duge tinh béi v(t) = V'(t). Trong cac khang
dinh sau, khang dinh nao ding

(A) Toéc do bom giam tit phtt 60 dén phit thi 90.
Téc do bom luon giam.

(©) Téc do bom tang tit phit 0 dén phat thi 75.
(D) c& ba dap an déu sai.

$¢> Cau 37. Khi nuoi ca thi nghiém trong ho, mot nha khoa hoc da nhan thay rang: néu trén
mdi don vi dién tich ctia mit ho c6 n con ca thi trung binh mdi con ca sau mot vu can nang la
P(n) = 480 — 20n (g). Hoi phai tha bao nhiéu con c& trén mot don vi dién tich ciia mat ho dé sau
modt vu thu hoach duge nhiéu ca nhat?

@A) 14. 13. @y D) 11.

> Cau 38. Dé giam nhiet do trong phong tit 28°C, mot he théng lam mat dude phép hoat
dong trong 10 phit. Goi T (don vi °C') 1a nhiét do phong & phat thi ¢t duge cho béi cong thic
T = —0,008t3 — 0,16t + 28 véi t € [1;10]. Tim nhiét do thap nhat trong phong dat dugc trong thoi
gian 10 phut ké tir khi hée théng lam mat bat dau hoat dong.

@) 27,832°C. 18, 4°C. © 26,2°C. D) 25,312°C.

¢S Cau 39. Mot cong ty bat dong san c¢6 50 can ho cho thué. Biét rang néu cho thué mdi can ho
véi gia 2.000.000 dong moi thang thi moi can ho déu c6 ngudi thué va cit mdi lan ting gia cho thue
mdi can ho 100.000 dong thi c¢6 thém 2 cdn ho bi bd tréng. Mudn c¢6 thu nhap cao nhat, cong ty
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Chuong 1. TRAC NGHIEM NHIEU PHUONG AN LUA CHON

d6 phai cho thué véi gia mdi can ho 1a bao nhiéu?
() 2.250.000. 2.350.000. (©) 2.450.000. (D) 2.550.000.

¢S Cau 40. Mot cita hang ban budi Doan Hung véi gia ban mdi qua 1a 50.000 dong thi chi ban
duge khoang 40 qua. Néu ctta hang cit gidm mdi qua 5.000 dong thi s6 budi ban duge tang them la
50 qua. Biét gia nhap vao la 30.000 dong/qua. Xac dinh gia ban dé cita hang thu dugc 1gi nhuan
16n nhat.
(A) 44.000d. 43.000d. (©) 42.000d. (D) 41.000d.

> Cau 41. Mot ngusi can di tit khach san A bén bo bién dén hon dido C. Biét ring khoang cach
tit ddo C' dén b bién 13 10 km, khoang cach tit khach san A dén diém B trén bo gan dao C nhat
13 40 km. Ngusi d6 c6 thé di dusng thiiy hodic di dudng bo roi di duong thiy (nhu hinh vé dudi
day). Biét kinh phi di dudng thiy 1a 5 USD/km, di duong bo 1a 3 USD /km. Hoi ngudi doé phai di
dudsng bo mot khoang bao nhiéu dé kinh phi nhé nhat?

C
10km
A D B
40km
(AB =40 km, BC' = 10 km).
15 65
@ 5 km. 5 km. (© 10 km. (D) 40 km.

¢ Cau 42. C6 hai chiée coc cao 10 m va 30 m lan luot dit tai hai vi tri A, B. Biét khodng cach
gitta hai coc bang 24 m. Nguoi ta chon mot cai chdt 6 vi tri M trén mat dat nam gitta hai chan
cot dé giang day ndi dén hai dinh C va D clia coc (nhu hinh vé). Hoi ta phai dit chdt 6 vi tri nao
tréen mat dat dé tong do dai ctia hai soi day do la ngdn nhat?

(A) AM = 6m, BM = 18 m. B AM = Tm, BM = 17 m.
(© AM = 4m, BM = 20 m. (D) AM = 12m, BM = 12 m.

2 2 1 t4
$9 Cau 43. The tich nude ctia mot bé bai sau ¢ phit bom tinh theo cong thic V(t) = 100 (30t3 - Z)

(0 <t <90). Toéc do bom nude tai thoi diem ¢ duge tinh bdi v(t) = V/(t). Trong céc khang dinh
sau, khang dinh nao ding?

(A) Toéc do bom gidm tit phiit thit 60 dén phit thi 90..

Toéc do luon bom gidm..

(©) Toc do bom tang tit phit 0 dén phit thit 75..

(D) Ca A, B, C déu sai..
$> Cau 44. Mot soi day kim loai dai 60 cm duge cat thanh hai doan. Doan day thid nhat uén
thanh hinh vuoéng canh a, doan day thu hai uénathanh dudng tron ban kinh 7. Dé tong dien tich
cia hinh vuong va hinh tron nhé nhat thi ty s6 — nao sau day ding?

r

@ 2. ® 3. © 4. ©) 1.

A
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¢ Cau 45. Khi nuoi ca thi nghiém trong ho, mot nha sinh vat hoc thay rang: Néu trén méi don vi
dién tich ctia mat ho c6 n con ca thi trung binh mdi con ca sau mot vu can nang P(n) = 480 — 20n
(gam). Ho6i phai tha bao nhiéu con ca trén mot don vi dién tich ctia mat ho dé sau mot vu thu
hoach dugc nhiéu ca nhat?

@) 10. 12. © 16. ©) 24.
$© Cau 46. Mot ctrta hang ban 1é ban 2500 cai ti vi moi ndm. Chi phi gii trong kho 1a 10$ mot
cai mdi nam. Dé dit hang chi phi ¢6 dinh cho méi lan dit 1a 20$ cong thém 9$ méi cai. Ctra hang
nén dit hang bao nhiéu lan trong mdi nam va mdi lan bao nhiéu cai dé chi phi hang ton kho la
nhé nhat?

(A) Dat hang 25 1an, méi 1an 100 cAi ti vi.

Dt hang 20 1an, mdi lan 100 cai ti vi.

(©) Dat hang 25 lan, méi 1an 90 cai ti vi.

(D) Dat hang 20 1an, méi lan 90 cai ti vi.
> Cau 47. Ngusi ta mudn rao quanh mot khu dat véi mot s6 vat lieu cho trude 1a 180 mét thing
hang rao. O do ngudi ta tan dung mot bo giau ¢ san dé 1am mot canh clia hang rao va rao thanh
méanh dat hinh chit nhat. H6i manh dat hinh chit nhat dude rao c¢6 dién tich 16n nhat bang bao
nhiéu?

(A) Smax = 3600 m?. Simax = 4000 m?.
(©) Smax = 8100 m?. (D) Smax = 4050 m?.
D

¢ Cau 48. Mot ldao nong chia dat cho con trai dé ngudi con canh téc rieng, biét nguoi con sé
duge chon miéng dat hinh chit nhat ¢6 chu vi bang 800 (m). Ho6i anh ta chon méi kich thude clia
né bang bao nhiéu dé dien tich canh tac 16n nhat?

(A) 200 m x 200 m. (B) 300 m x 100 m.
(© 250 m x 150 m. (D) Dép an khic.

¢ Cau 49. Mot man anh hinh chit nhat cao 1,4 mét va dat 6 do cao 1,8 mét so véi tam mat (tinh
tit ddu mép dudi ctia man hinh). Dé nhin r6 nhat phai xac dinh vi trf d6? Biét rang goc BOC la
gbc nhon.

C
1,4
B
1,8
Ad Y0)

@A) AO = 2,4m. AO =2m.
(© AO = 2,6m. (D) AO = 3m.

$> Cau 50. Tu hinh vudng c¢6 canh bang 6 ngudi ta cat bo cac tam gidc vuong can tao thanh hinh
t6 dam nhu hinh vé. Sau dé ngusi ta gap thanh hinh hop chit nhat khong nap. Tinh thé tich lén
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Chuong 1. TRAC NGHIEM NHIEU PHUONG AN LUA CHON

nhat ctia khdi hop.

@) 8v2. 10v/2. © 92 O 11V2.

¢ Cau 51. Cho mot tam nhom hinh vuong canh 6 cm. Ngudi ta mudn cat mot hinh thang nhu
hinh vé. Tinh téng = 4+ y dé dién tich hinh thang FFGH dat gia tri nhé nhat.

A 2emBE B
T em
3ecm
H
F
D G C

@ 7. bi 77‘/5 D 4V2.
¢ Cau 52. Trén san bay mot may bay cat canh trén dudng bang d (ti trai sang phai) va bat dau
roi mit dat tai diem O. Goi (P) la mit phang vuong géc v6i mat dat va cit mat dat theo giao
tuyén 1a duong bang d. Doc theo duong bang d cach vi tri O mot khoang 300 m vé phia bén phai
c6 ngudi quan sit A. Biét may bay chuyén dong trong mit phéng (P) va do cao y clia méy bay
xac dinh bdi y = 2% (v6i z 1a do dai may bay doc theo dudsng théng d tinh tit O). Khoang céach
ngan nhat tr nguoi A dén may bay la:

y

5

1 @ fy=2

3

2

: B
o A
—2-0] 1 2 3 =

@) 300 (m). 100v/5 (m). (© 200 (m). (D) 100v/3 (m).
B
¢ Cau 53. Mot ngon hai dang dit tai vi tri A cach bs bien AB = 5 km. Trén bd bién c6 mot
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cai kho & vi tri C' cach B mot khodng 7 km. Ngudi canh hai dang cheo do tit A dén M trén bo véi
van toc 4 km/h 16i di bo dén C véi van téc 6 km/h. Vi trf diém M cach B bao nhiéu dé ngudi do
dén kho nhanh nhat?

A

5km

7km

@ 0 km. ®B) 7 km.

14
© 2v/5 km. ©) j;—25\/5 km.

$> Cau 54. C6 mot tam gd hinh vudng canh 200 cm. Cit mot tam gd c¢6 hinh tam gidc vuong, co
tong ctia mot canh géc vuong va canh huyén bing hing s6 120 cm tit tAm gb trén sao cho tam gd
hinh tam gidc vuong c6 dién tich 16n nhat. Héi canh huyen clia tam go nay la bao nhieu?

(@A) 40 cm. 404/3 cm. © 80 cm. (D) 40v/2 cm.

¢ Cau 55. Tim dién tich 16n nhat ctia hinh chit nhat noi tiép trong nita duong tron ban kinh 10
cm, biét mot canh ctia hinh chi nhat nam doc trén dudng kinh ctia duong tron.

(A) 80 cm?. 100 cm?. (©) 160 cm?. (D) 200 cm?.

¢ Cau 56. Trong bai thue hanh quan sy, mot chién si phai boi qua mot con song rong 100 m dé
tan cong muc tiéu é bd bén kia. Van toc boi clia chién si bing mot nita van toc chay bo. Biét dong
song thang, muc tiéu cach vi trf xuat phat 1 km theo dudsng chim bay. Chién si phai boi bao nhiéu
mét dé dén muc tiéu nhanh nhat?

400 40 100 200

@) -5 ) 2T © o —.

& Cau 57. Dé thiét ké mot chiée bé ca hinh chit nhat c¢6 chiéu cao la 60 cm, thé tich 1a 96.000 cm?,
ngudi thg dimg loai kinh dé sit dung lam mit bén c6 gia thanh 70.000 dong/m? va loai kinh dé
lam mat day co gia thanh 1a 100.000 dong/m?. Chi phi thap nhat dé hoan thanh bé ca 1a

(A) 83.200,000 dong. 382.000 dong.

(©) 83.200 dong. (D) 8.320.000 dong.
$> Cau 58. Ong Nam can xay duyng mot bé nuée mua c6 thé tich V = 8 (m?) dang hinh hop chit
nhat véi chicu dai gap 3 lan chiéu rong, day va ndp do bé tong, cbt thép; xung quanh xay bing
gach v& xi mang. Biét ring chi phi trung binh 1& 980.000 d/m? va & bé nap dé hd mot khoang hinh

vuong c6 dién tich bang 9 dién tich ndp bé. Tinh chi phi thip nhat ma ong Nam phai chi tra (lam
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Chuong 1. TRAC NGHIEM NHIEU PHUONG AN LUA CHON

tron dén hang nghin dong)
(A) 22.770.000. 27.657.000d. (©) 20.965.000d. (D) 23.235.000d.

> Cau 59. Mot con ca hoi boi nguge dong dé vugt khodng cach 300km. Van téc dong nudc la
6 km/h. Néu van toc boi cia ca khi nude ding yen 1a v (km/h) thi ning lugng tieu hao clia ca
trong ¢ gio duge cho béi cong thic F(v) = cv3t, trong d6 ¢ la hdng s6 va E tinh bang Jun. Van
toc boi ciia ca khi nuée ditng yén nam & khoang nao thi nang lugng tiéu hao ciia ca gidm?

@ (6;10). (6;12). © (6;9). ® (9;20).
¢ Cau 60. Mot ctia hang trung binh ban duge 100 cai Tivi moi thang véi gia 14 trieu dong mot
cai. Chi clta hang nhan thay ring, néu giam gia ban méi cai 500 ngan dong thi s6 luong tivi ban
ra sé tang them 10 cai mdi thang. Hoi clta hang nén ban véi gia bao nhiéu dé doanh thu ctia ctra
hang 1a 16n nhat?

() 8,5 trigu dong. 9,5 trieu dong.

(© 10,5 trieu dong. (D) 11,5 trieu dong.
$> Cau 61. Mang trudt ctia mot cau truot cho tré em dude udn tit mot tam kim loai c6 bé rong
80cm, mat cat dude mo ta 6 hinh 2. Nha thiét ké khuyén cao, dién tich clia mat cat cang 16n thi
cang dam bao an toan cho tré em.

Yy cm
a) b)

Goi S 1a dien tich mit cat. Vé6i o dat gia tri bang bao nhiéu thi cau trugt ddm bao an toan nhat
cho tré em?

@) 18. 19. © 20. ©) 21.

¢S Cau 62. Can phai dat mot ngon dién & phia trén va chinh gitta mot cai ban hinh tron c6 ban

kinh a. Hoi phéi treo ¢ do cao bao nhiéu dé mép ban duge nhiéu anh sang nhat. Biét ring cuong
. D . sin «v

do sang C' dugc bieu thi bdi cong thic C' = k—;

(v 1& gbc nghiéng gitta tia sang va mép ban, k
)
14 hing 6 ty 1¢ chi phu thudc vao ngudn sang).

E

3a av/2 a a3
®h=" ® h="0" ©h=7%. © h="0"

$> Cau 63. Nha Nam c¢6 mot chiée ban tron ¢6 ban kinh bang /2 m. Nam muén mic mot béng
dién & phia trén va chinh gitta chiéc ban sao cho mép ban nhan duge nhiéu dnh sing nhat. Biét
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rang cuong do sang C' ctia béng dien duge bieu thi bdi cong thic C = ¢ (ar 1 gbc tao béi tia
sang t6i mép ban va mit ban, ¢ - hing s6 ty 1é chi phu thudc vao nguon sang, [ khodng cach tir

mép ban t6i bong dien). Khoang cach Nam can treo béng dién tinh tit mat ban I

@) 1 m. B 1,2 m. © 1,5 m. (D) 2 m.

$> Cau 64. Mot cht trang trai nuoi gia stic mudn rao thanh hai chuong hinh chi nhat sat nhau
va sat mot con song, mot chuong cho citu, mot chuong cho gia stic. Da ¢6 sén 240 m hang rao. Hoéi
dién tich 16n nhat c¢6 thé bao quanh 14 bao nhiéu?

) song _
B C
(A) 4000 m?. 8400 m?. (©) 4800 m?. (D) 2400 m?2.

$¢> Cau 65. Nha ctia 3 ban A, B,C nam & 3 vi tri tao thanh mot tam gidc vuong tai B, AB = 10
km; BC = 25 km va 3 ban t6 chtic hop mit ¢ nha ban C. Ban B hen cho ban A tai vi tri M trén
doan duong BC. Tit nha, ban A di xe buyt dén diém hen M véi téc do 30 km/h va tit M hai ban
A, B di chuyén dén nha ban C bang xe may véi téc do 50 km /h. Héi diém hen M céch nha ban B
bao nhiéu km dé ban A dén nha ban C nhanh nhat?

A

() 5 km. 7,5 km. (© 10 km. (D) 12,5 km.

$> Cau 66. Mot ciita hang ban thi kiéng can lam mot chuong thd hinh chit nhat sao cho phan
can lam hang rao 1a 20 m. Cha ¥ réng, hinh chi nhat nay c6 hai canh tring véi mép ctia hai biic
tuong trong géc nha nén khong can rao. Cac canh can rao ctia hinh chit nhat 14 bao nhiéu dé dien
tich ctia n6 1a 16n nhat?

(A) Méi canh 1a 10 m. Madi canh 1a 9 m.
(©) M&i canh 1a 12 m. (D) Méi canh 1a 5 m.

¢ Cau 67. Giam doc ciia nha hat A dang phan van trong viec xac dinh gia vé xem cac chuong
trinh dugc chiéu trong nha hat. Viéc nay rat quan trong, né sé quyét dinh nha hat thu dugc 1gi
nhuan hay bi tén that. Theo nhitng cuén s6 ghi chép, ong ta xac dinh rang: Néu gia vé vao cira la
20$ thi trung binh c6 1000 ngudi dén xem. Nhung néu tang tien vé léen 1$ moi nguoi thi sé mat
100 khach hang trong s6 trung binh. Trung binh méi khach hang danh 1,8% cho viéc udng nudc
trong nha hat. Hay gitp giam déc nha hat nay xac dinh xem can tinh gi& vé vio cita bao nhiéu dé
tong thu nhap 1én nhat.

@A) gia vé 1a 14, 1. gia vé la 14.
(©) gia vé 1a 12, 1. (D) gia vé 1a 15.
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& Cau 68. Bac Tom c6 cai ao co dien tich 50 m? dé nuoi ca. Vu vita qua bac nuoi véi mat do
20 con/m” va thu duge 1,5 tén ca thanh pham. Theo kinh nghiém nuoi ¢4 ciia minh, bac théy cit
tha gidm di 8 con/m” thi mdi con c& thanh pham thu duge tang them 0,5 kg. Vay vu t6i bac phai
mua bao nhiéu con ca giéng dé dat dugc tong niang suat cao nhat? (Gia st khong c6 hao hut trong
qué trinh nuoi).

(A) 488 con. 512 con. (©) 1000 con. (D) 215 con.
¢ Cau 69. Tu mot tam bia ciing hinh vuong canh a, nguoi ta cit bén géc bon hinh vuong bing

nhau roi gap lai tao thanh mot hinh hop khong ndp. Tim canh ctia hinh vuong bi cit dé thé tich
hinh hop 16n nhat.
a a a a

® 3 3 © 3. ® 5
¢ Cau 70. Mot ngusi nong dan c¢6 15000000 dong dé lam mot hang rao hinh chit E doc theo
mot con song bao quanh hai khu dat trong rau c¢6 dang hai hinh chit nhat bang nhau (Hinh 35).
D6i v6i mat hang rao song song véi bo song thi chi phi nguyén vat lieu 1a 60000 dong/mét, con
d6i v6i ba mat hang rao song song nhau thi chi phi nguyén vat ligu la 50 000 dong/mét, mat giap
bd song khong phai rao. Tim dién tich 16n nhat ciia hai khu dat thu duge sau khi lam hang rao.

9,
o,
°
°
o
°
°

H
b i
HHHHHHY

.‘i[iiii n“
M

@ 6250m?2. 6520m?. © 6052m?. ©) 6205m?2.

$» Cau 71. Mot bac nong dan c6 ba tam ludi thép B40, mdi tam dai a(m) va mudn rao mot manh
vuon doc bs song ¢6 dang hinh thang can ABC'D nhu Hinh 36 (b song 14 dutng thing C'D khong
phéi rao).

Hinh 36
Hoi béac c6 thé rao duge manh vuon cé dien tich 16n nhat 1a bao nhiéu mét vuong?

@ a 5/5 5a4\/§. @ 3a4\/§' @ af-

¢S Cau 72. Mot hop khong ndp duge lam tit mot manh cic tong theo mau nhu hinh vé. Hop c6
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day 1a mot hinh vuong canh z cm, chiéu cao h cm va ¢ thé tich 500 cm?®.

h h
>
x
x
h h

Gia tri ctia = dé dién tich cac manh tong nhé nhat bing bao nhicu?

@) 8. 7. © 9. (D) 10.
¢ Cau 73. Mot thung chita nhien lieu gom phan & gitta 1 mot hinh tru ¢6 chiéu dai h mét (h > 0)
va hai dau 1a cdc nita hinh cau ban kinh r(r > 0). Biét ring thé tich ciia thung chita 1a 1440007 m?®.
Dé son mat ngoai ctia phan hinh cau can 20000 dong cho 1m?, con son mit ngoai cho phan hinh
tru can 10000 dong cho 1 m?. Dé chi phi cho viéc son dién tich mit ngoai thiing chita 1a nhé nhét
thi 7 bang bao nhiéu (biét ban kinh r khong duge vugt qua 50m)?

@) r = 25. ®) r = 26,5. © r=27,8. D) r = 37,8.
¢ Cau 74. Mot thung chita nhien lieu gom phan & gitta 1 mot hinh tru ¢6 chiéu dai h mét (h > 0)
va hai dau 1a cac nita hinh cau ban kinh r(r > 0). Biét ring thé tich ctia thung chita 1a 1440007 m?®.
Dé son mat ngoai ctia phan hinh cau can 20000 dong cho 1m?, con son mit ngoai cho phan hinh
tru can 10000 dong cho 1m?. Dé chi phi cho viéc son dién tich mit ngoai thing chita 1a nhé nhét
thi 7 bang bao nhiéu (biét ban kinh r khong dugc vugt qua 50m)?

@) r = 25. ®) r = 26,5. @O T D) r = 37,8.

$> Cau 75. Trong dgt chao mitng ngay 26/03/2016, trusng THPT Luong Tai s6 2 6 t6 chiic cho
hoc sinh céc 16p tham quan da ngoai ngoai trdi, trong s6 dé c6 16p 12A11. Dé ¢6 thé c6 chd nghi
ngoi trong qua trinh tham quan da ngoai, 16p 12A11 da dung trén mat dat bang phing 1 chiéc
léu bang bat tit mot tam bat hinh chit nhat c6 chieu dai 14 12 m va chiéu rong 1a 6 m bang cach:
Gap doi tam bat lai theo doan néi trung diém hai canh la chiéu rong ctia tam bat sao cho hai mép
chiéu dai con lai clia tam bat sat dat va cach nhau z m (xem hinh vé). Tim z dé khoang khong
gian phia trong léu 1a 16n nhat?

>

12m 12m
>

____________ 3

T

@x:4. x:?). @x:?)\/g. @x:3\/§.
&> Cau 76. Mot ca si c6 buoi bieu dién am nhac véi gia vé da thong bao 1a 600 do la thi sé c6
1000 ngusi dat vé. Tuy nhién sau khi da c¢6 1000 ngusi dat vé véi gia 600 doé la thi nha quan 1y
kinh doanh clia ca s ndy nhan thay, ci véi moi 20 do la gidm gia vé thi sé thu hat duge them 100
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ngusi mua vé nén ong quyét dinh maé ra mot chuong trinh giam gia vé. Tim gia vé phit hop dé co
dugce s6 tien vé thu vao la cao nhat va sb tien dé 1a bao nhieu?

(A) 400 do la/vé, s tién thu vao la 800.000 do la.
400 do la/vé, sb tién thu vao 1a 640.000 do la.
(©) 100 do la/vé, s6 tién thu vao la 11.000 do la.

(D) 100 do la/vé, s6 tieén thu vao 1a 110.000 do la.

¢ Cau 77. Chi clia mot nha hang mudn lam tuong rao bao quanh 600m? dat dé lam bai db xe.
Ba canh ctia khu dat sé dudce rao bang mot loai thép véi chi phi 14.000 dong mot mét, rieng mat
thit tu do tiép gidp véi mit bén ctia nha hang nén duge xay bang tuong gach xi mang véi chi phi
13 28.000 dong mdi mét. Biét ring cong vao clia khu dd xe 13 5m (ndm & phia rao thép). Tim chu
vi cia khu dat sao cho chi phi nguyén liéu bo ra la it nhat, chi phi d6 1a bao nhiéu?

L
» Z25%
4 PARK %54/
=
5m
@) 1001m,1.610.000 dong. 100 m, 1.680.000 déong.
(© 50m,1.610.000 ddng. (D) 50m, 1.680.000 ddng.

¢S Cau 78. Mot nguoi phéi di dén céi cay quy trong ring cang nhanh cang to6t. Con duong mon
chinh ma ngudi ta hay di dudge mieu ta nhu sau: Tit vi tri ngusi dé di thang 300 m gap mot cai ao
nén khong di tiép dugc nita, ré trai di thang 600 m duong rig sé dén cai cay do. Biét ring néu di
dudng mon thi anh ta c6 thé chay v6i toc do 160 m/phit, con khi qua ritng anh ta chi c6 thé di
v6i toc do 70 m/phit.

600 m

g ao

(A) Di thang tit vi trf nguoi d6 ditng dén cai cay..

Di theo duong mon 292 m roi ré trai di dén cai cay..

(©) Di theo cach truyén théng & trén..

(D) Di théng 8 m 16i 16 trai di dén céi cay..
¢ Cau 79. Mot hop dung chocolate bang kim loai ¢6 hinh dang liic mé nap nhu hinh vé duéi day.
Mot phan tu thé tich phia trén ctia hop dude dai mot 16p bo sita ngot, phan con lai phia duéi chita
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day chocolate nguyén chat. Véi kich thude nhu hinh vé, goi z = z, 1a gia tri 1am cho hop kim loai
c6 thé tich 16n nhat, khi dé theé tich chocolate nguyén chat cé gia tri 1a Vo, Tim Vj.

T

A/2—72$

64

() 48 dvtt. 16 dvtt. (© 64 dvtt. (D) 5 dvtt.

$> Cau 80. Tinh thé tich khoi rubic mini (mdi mit clia rubic ¢6 9 6 vuong), biét chu vi méi 6 (6
hinh vuéng trén mot méat) 1a 4 cm.

(A) 27 cm?. 1728 cm®. © 1 cm?. D 9 cm?.

¢ Cau 81. Do nhu cau stt dung cac nguyén liéu than thién véi moi truong. Mot cong ty san xuat
bong tenis mudn thiét ké mot hop lam bang gidy cing dé dung 4 qua béng tenis ¢6 ban kinh bang
r, hop dung c¢6 dang hinh hop chit nhat theo 2 cach nhu sau:
Cach 1: Mai hop dung 4 qua bong tenis duge dit doc, day 1a hinh vuong canh 2r, canh bén bing
8r.
Cach 2: M6i hop dung 4 qud bong tenis duge xép theo mot hinh vuong, day ctia hop 13 hinh
vuong canh bang 47, canh bén bang 2r.
Goi 5] 1a d?n tich toan phan ctia hop theo cach 1, S, 1a dién tich toan phan ctia hop theo cach 2.

1

Tinh ti s6 —
Sy

® ® 1. © 2 ® =

¢S Cau 82. Mot xe khach di tir Viet Tri vé Ha Noi chd t6i da duge 60 hanh khach mot chuyén.

P . . - 5
Néu mot chuyén ché duge m hanh khach thi gia tien cho méi hanh khéch duge tinh 1a (30 — Tm)Q

dong. Tinh s6 hanh khach trén méi chuyén xe dé nha xe thu duge 1gi nhuan mdi chuyén xe la 16n
nhat.

@) 30. 40. (© 50. (D) 60.

¢ Cau 83. Mot ctra hang ban budi Doan Hung ctia Pht Tho véi gia ban mdi qua 1a 50.000 dong.
V6i gia ban nay thi cia hang chi ban duge khoang 40 qua budi. Cita hang nay du dinh giam gia
ban, u6c tinh néu ciia hang cit gidm mdi qua 5.000 dong thi s6 budi ban duge ting thém 1a 50 qua.
Xéac dinh gia ban dé ctta hang d6 thu duge lgi nhuan 16n nhat, biét rang gia nhap vé ban dau moi
qua 1a 30.000 dong.

(A) 44.000d. 43.000d. (©) 42.000d. (D) 41.000d.

¢ Cau 84. Cong ty du lich Ban Mé du dinh to chiic mot tua xuyén Viet. Cong ty du dinh néu gia
tua la 2 tricu dong thi sé c6 khodng 150 ngudi tham gia. Dé kich thich moi ngudi tham gia, cong
ty quyét dinh gidm gia va ctt moi lan gidm gia tua 100 ngan dong thi sé c6 them 20 nguoi tham
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gia. Hoi cong ty phai ban gia tua la bao nhiéu dé doanh thu tit tua xuyén Viet 1a 16n nhét.
(A) 1375000. 3781250. (©) 2500000. (D) 3000000.

¢ Cau 85. Mot doanh nghiép ban xe gin may trong dé c6 loai xe A ban é nhat vé6i gia mua vao
mdi chiée xe 1& 26 trieu VND va ban ra 30 tricu VND, v6i gia ban nay thi s6 lugng ban mot nam 13
600 chiéc. Ctia hang can day manh viéc ban dudc loai xe nay nén da dua ra chién luge kinh doanh
gidm gia ban va theo tinh toan ciia CEO néu giam 1 trieu VND mdi chiéc thi s6 lugng xe ban ra
trong mot nam sé tang thém 200 chiée. Ho6i clta hang dinh gia ban loai xe d6 bao nhiéu thi doanh
thu loai xe d6 ciia ctta hang dat 16n nhat.

(A) 29 trigu VND. 27,5 trieu VND.
(© 29,5 trieu VND. (D) 27 trieu VND.
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TRAC NGHIEM DUNG
SAl

& Bai 1. Xét mot chat diém chuyén dong doc theo truc Oz. Toa do clia chat diém tai thoi diém
t duge xac dinh béi ham s6 z(t) = t* — 6t2 + 9t v6i t > 0.

a) Phuong trinh van toc la v(t) = 3t* — 6t + 9.

b) Phuong trinh ham gia t6c 1a a(t) = 6t — 12.

¢) Van toc clia chat diém tang khi ¢t € (0;1) U (3; +00).

d) Van t6c ctia chat diém giam khi ¢ € (1;3).
& Bai 2. Hinh bén cho biét su thay doi clia nhiét do ¢ mot thanh phé trong mot ngay.

t (°C)
34
31
28 o7
Dbg 24
20
0 4 8 12 16 20 24 x (giv)

Xét tinh ding sai ctia cac khang dinh sau:
a) Nhiet do cao nhat trong ngay 1a 28°C.
b) Nhiet do thap nhat trong ngay la 20°C.
¢) Thai diém nhiét do cao nhat trong ngay 1a lic 16 gic.
d) Thoi diém nhiét do thap nhat trong ngay la lic 4 gio.

& Bai 3. Mot co sd sdn xuat khan mat dang ban mdi chiéc khan véi gia 30.000 dong mot chiée va
modi thang co s6 ban duge trung binh 3000 chiéec khan. Co s6 san xuat dang c6 ké hoach tang gia
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Chuong 2. TRAC NGHIEM DUNG SAI

ban dé c6 lgi nhuan t6t hon. Sau khi tham khéao thi trudng, ngusi quan 1y thay ring néu tit miic
gid 30.000 dong ma cit ting gia them 1000 dong thi moi thang sé ban it hon 100 chiéc. Biét von
san xuat mot chiée khan khong thay doi 1a 18.000 dong.

a) Néu co sd ban méi chiéc khan v6i gia 37.000 dong thi s6 tien 1ai sau 1 thang 1 44 trieu dong.

b) Sau khi co s6 tang gia mdi chiéc khan them z (nghin dong) thi téng s6 lgi nhuan mot thang
clia co sé dugce tinh theo cong thitc f(z) = —1002% + 1800z + 36000.

c) Dé dat lgi nhuan 16n nhat thi s6 khin ban ra giam 800 chiéc.

d) Dé dat 1gi nhuan 16n nhat thi méi chiéc khan can ban véi gia 39.000 dong.

& Bai 4. Ngudi ta bom xang vao binh xang clia mot xe 6 to. Biét rang thé tich V (lit) ctia lugng
xang trong binh x@ng dugc tinh theo thoi gian bom xang ¢ (phit) duge cho béi cong thiic:

V(t) =300t —t*) +4v6i 0<t<0,5
Goi V'(t) 1a toc do tang thé tich tai thoi diem ¢ v6i 0 <t <0, 5.

a) Lugng xang ban dau trong binh xang 1 1 lit.

b) Lugng xang 16n nhat bom vao binh xing 1a 41,5 lit.

c) V'(t) =300(2t — 3t?) +4, v6i 0 <t <0,5.

d) Xang chiy vao binh xang vao thoi diém & giay thit 30 c6 toc do tang thé tich 1a 16n nhat.
& Bai 5. Ong Thanh nuoi ca chim ¢ mot cai ao ¢6 dién tich 1a 50m?. Vu trudc 6ng nudi véi mat
do 1a 20 con/m? va thu duge 1,5 tan ca. Theo kinh nghiém nuoi ca ctia minh thi cit tha gidm di 8
con/m? thi méi con ca khi thu hoach tang lén 0,5 kg. Gia st khong c¢6 hao hut khi nudi.

a) SO ca giong ma ong Thanh da tha trong vu vita qua 13 1500 con.

b) Khéi lugng trung binh méi con c4 thanh pham trong vu vita qua 1a 1,5 (kg).

c¢) Tong trong lugng ca thu duge & vu nay 1a F(z) = —0,065222 + 162 + 1500 (kg).

d) Vu t6i ong Thanh phai tha 488 con ca gidng dé dugc tong nang suat khi thu hoach 1a cao

nhat.

& Bai 6. Cho mot tam nhom hinh vuong canh a. Nguoi ta cit ¢ 4 goc 4 hinh vuong bang nhau,
roi gap tam nhom lai dé duge mot cai hop khong nap.

A e 2 2t
1 ! T
1 !
1 1

a) Thé tich ctia khdi hop 1a 16n nhat khi canh ctia hinh vuong bi cit bing 1%.

b) Thé tich ctia khéi hop 1a 16n nhéat khi canh ctia hinh vuong bi cit bang %.

q ) 2P
¢) Thé tich cia khéi hop 16n nhét bing 2—6;

3

d) Thé tich hop 16n nhét bing %
& Bai 7. Mot nguoi nong dan c¢6 15.000.000 dong mudn lam mot cai hang rao hinh chit £ doc
theo mot con song (nhu hinh vé) dé lam mot khu dat c¢6 hai phan chit nhat dé trong rau. D6i véi

22 » Sww lary va Bién soan: L¢ 7 Zz'/z/z )(//Z(z 0399653362



mit hang rao song song vdi bo song thi chi phi nguyén vat lieu 1a 60000 dong mot mét, con déi véi
ba mit hang rao song song nhau thi chi phi nguyén vat liéu 1a 50000 dong mot mét. Goi x 1a chiéu
dai 1 m#t hang rao hinh chit £ (trong ba mat song song, x > 0). Goi y 1a chiéu dai m#t hang rao
hinh ch F song song vé6i bo song (y > 0).

a) SO tien phai lam 1a: z - 60000 + y - 3 - 50000 = 15000000 dong.
200 — 5z )

b) Dién tich dat: S=z-y == - — i 250z — 5:172.

c¢) Dieén tich 16n nhat ctia dat rao thu duge (éflfﬁ.f) S = 6250 (m?).

d) Dién tich 16n nhat ctia dat rao thu duge khi chiéu dai 1 mat hang rao hinh chi F 1a 50 m.
& Bai 8. Nong do oxygen trong ho theo thoi gian ¢ cho béi cong thitc y(t) = 5 — Qti—il’ Vol y

duge tinh theo mg/l va t duge tinh theo gis, t > 0.
Cac ménh deé sau dung hay sai?
a) Do thi ham s6 y(¢) c6 mot dudng tiém can ngang va mot dudng tiem can xién.
b) D6 thi ham s6 c¢6 dudng tiém can ngang la y = 5.

5 B 1
c¢) Do thi ham s6 ¢6 duong tiém can ding la z = 3

d) Sau mot thoi gian di dai, nong do oxygen trong ho sé bao hoa va dat ngudng 5 mg/I.

& Bai 9. Dan s6 ctia mot thi tran sau ¢ nam ké tit nam 1970 dudce udc tinh bdi cong thiic

26t + 10 1
B = t—i—;f) (f(t) tinh bang nghin nguoi)
a) S6 dan ctia thi tran vao dau nam 1980 1& 18 nghin ngudi
b) S6 dan ctia thi trAn vao dau ndm 1995 1a 23 nghin ngudi
¢) Xét f 1a mot ham s6 xac dinh trén nita khoéng [0; +00), vay ham sb dong bién trén [0; +00)
)

d) Dao ham ciia ham s6 f biéu thi toc do tang dan sb ctia thi tran (tinh bang nghin ngudi/nam).
Vao nam 1998 thi téc do tang dan sb 1a 0,125 nghin nguoi/nam

& Bai 10. Dan s6 clia mot quoc gia sau ¢ (nam) ke tit nam 2023 duge ude tinh bdi cong thiic:
N(t) = 100e%°12t N (t) dugc tinh bang trieu ngusi va 0 < ¢ < 50.

a n s6 clia quoc gia vao nam 2030 1a 108,763 (trieu nguoi)

) =

) D

b) Dan s6 ctia quoc gia vao nam 2035 1a 125,488 (trieu ngudi)

¢) Xem N(t) la ham s6 clia bién ¢t xac dinh trén doan [0;50]. Khi d6 ham s6 N(t) dong bién

trén doan [0; 50]

d) Dao ham ctia ham s6 N(t) biéu thi téc do ting dan sé clia qudc gia do (tinh bang trieu
ngudi/nam). Vay vao nam 2 040 thi toc do tang dan sb ctia quoc gia d6 1a 1,6 trieu nguoi/nam
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& Bai 11. Gia sit mot hat chuyén dong trén mot truc thing ding chiéu duong huéng lén trén sao
cho toa do ctia hat (don vi: mét) tai thoi diem ¢ (giay) la y =3 — 12t + 3,¢ > 0.

a) Ham gia toc ctia vat la a = v/

b) Ham van t6c ctia vat la v(t) = 3t* — 12.

c¢) Tai thai diém ¢ = 1 thi hat dang chuyén dong len trén.

d) Trong khodng thoi gian 0 < ¢ < 3 thi quang dusng ma hat di 1a 23 m.

& Bai 12. Nha may A chuyén san xudt mot loai san pham cho nha may B. Hai nha may thoa
thuan riang, hing thang A cung cap cho B sb lugng san pham theo don dit hang ctia B (t6i da
100 tan san pham). Néu s6 lugng dat hang 1a o tan sdn pham thi gia ban cho mdi tan sdn pham
duge biéu dién béi cong thite: P(x) = 45 — 0,001z (trieu dong). Chi phi dé A sdn xuat z tan san
pham trong mot thang 1a C(x) = 100 + 30z trieu dong (gom 100 triéu dong chi phi ¢6 dinh va 30
trieu dong cho mdi tan san pham).

a) Chi phi dé A san xuat 10 tan san pham trong mot thang 1a 400 trigu dong.

b) S6 tién A thu dugc khi ban 10 tan san pham cho B la 600 triéu dong.

c¢) Lgi nhuan ma A thu duge khi ban x tan san pham (0 < x < 100) cho B dugc biéu dién bdi

cong thic H(z) = —0,001z* + 15z — 100.

d) Bén A ban cho B khoang 70,7 tin san pham méi thang thi thu dugc 1gi nhuan 16n nhat.
& Bai 13. Tai mot co sd san xuat nude tinh khiét, nhan vién phu trach san xuat cho biét, néu méi
ngay co sd nay san xuat x (m?) nude tinh khiét thi phai chi phi cdc khoadn sau: 5 tri¢u dong chi
phi ¢6 dinh; 0,15 trieu dong cho mdi mét khéi san pham; 0,000522 chi phi bao duéng may moc.
Biét cong suat t6i da moi ngay clia co s6 nay la 200m?. Goi C'(z) 1a chi phi san xuat z (m?) san
pham mdi ngdy va ¢(x) 1a chi phi trung binh mdi mét khéi san pham. Khi dé:

a) C(z) = 0,000522 + 0, 15z + 5.

Chi phi san xuat 100m?® nudc tinh khiét 1a 20 trieu dong.

)
¢) ¢(z) = 0,0005z + 0,15 + g
)

Chi phi trung binh gidm xudng khi sdn lugng nudc tinh khiét trong ngay khong vuot qua
100m3.

& Bai 14. Tai mot co sd san xuat nuée tinh khiét, nhan vién phu trach san xuat cho biét, néu moi
ngay cd s6 nay san xuat x (m3) nude tinh khiét thi phai chi phi cdc khodn sau: 5 triéu dong chi
phi ¢6 dinh; 0,15 trieu dong cho mdi mét khéi san pham; 0, 000522 chi phi bdo dudng may moc.
Biét cong suat toi da mdi ngdy clia co s6 nay la 200m>. Goi C(x) 1a chi phi sdn xuat x (m?) san
pham mdi ngay va é(z) 14 chi phi trung binh mdi mét khéi san pham. Khi d6

a) C(z) = 0,000522 + 0, 15z + 5.
Chi phi sdn xuat 100m? nudc tinh khiét 1a 20 trieu dong.

)
5
¢) é(x) = 0,0005z + 0,15 4 —.
x
)

Chi phi trung binh gidm xudng khi sdn lugng nude tinh khiét trong ngay khong vuot qua
100m?3.

& Bai 15. Khi nuoi tom thé trong ao, mot ki su thiy san da thong ké duge néu mdi mét vuong
mit ao tha z con tom giéng thi cudi mdi vu con tom c6 can nang trung binh 13 108 — 22 (gam).

a) Sau moi vu khoi lugng tom trung binh trong méi mét vuong mat ao la (108 — z?)x.
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b) Khi tha 10 con tom gidng/m? thi lugng tom thu duge 1a 0,8 kg/m?.

c¢) Dé san lugng tom 16n nhat thi nén tha 6 con tom/m?

d) Dé lugng tom thu duge tang lén thi mat do tom gidng tha vao ao la tit 6 dén 10 con/m?2.
& Bai 16. Mot vat chuyén dong theo ham s s(t) = t3 — 3t2 + 9t (m), v6i t > 0 va t 1a khodng
thoi gian tinh tit khi vat bat dau chuyén dong va s(t) 1a vi trf clia vat tai thoi dieém ¢.

a) Quang duong ma vat chuyén dong duge tai thoi diem ¢t = 3(s) 1a 27(m).

b) Van toc ciia vat tai thoi diém t = 1(s) 1a 6(m/s).

c¢) Tai thoi diém vat dat van téc v(t) = 18(m/s) thi quang dudng di dugc tit khi bt dau chuyén
dong 1a 6(m).

d) Van toc ctia vat tang trong khoang thoi gian tit ¢t = 0(s) dén t = 1(s).
& Bai 17. Ong M mua tidng v¢ mén qua dit trong chiéc hop chit nhat thé tich 32 (dvtt) c6 day
I hinh vuong va khong ndp. Ong quyét dinh ma vang chiéc hop, do day 16p ma khong déi. Goi h
va 2 lan luot 1a chiéu cao va canh day.

a) Cong thic tinh thé tich chiéc hop 1a V = 22h.

b) Dién tich cdc mat ngoai clia chiéc hop la S = 222 + 4xh.

c) Dién tich tat ca cac mat duge ma vang 1a Syy = 222 + 4xh.

d) Khi canh day ctia chiéc hop = > 4 thi 2 cang lén, lugng vang duge ma cang tang.

& Bai 18. Gia sit chi phi tién xiing C' nghin dong khi xe di duge 100 km phy thudc vao toc do
16000 5

trung binh v (km/h) trén ca doan dusng theo cong thic C(v) = —— + Y voi 0 < v < 120.
v
a) Néu tai xé 14i xe v6i toc do trung binh 40km/h thi chi phi la 500 nghin dong.
16000 5 .
b) C'(v) = — 2 —|—§V610<v<120.
c) Néu toc do cang 16n thi chi phi cang gidm.

d) Chi phi t6i thicu trén doan dudng t6i da 50km,/h 1a 445 nghin dong.

& Bai 19. Mot cong ty phat hanh mot video quing céo trén mang xa hoi. SO lugng nguoi
xem tich liy P(t) (don vi: nguoi) sau thoi gian ¢ (don vi: ngay) duge mo hinh héa bdi ham so:
P(t) = 1rg992osr- S0 lugng ngudi xem t6i da di kién trong tép khach hang tiém nang la 100000
ngudi. Toc do lan truyen video tai thai diem ¢ duge xac dinh béi ham s6 P'(t).

a) Tai thai diém ¢ = 0, da c6 100 ngudi xem video nay.

b) Dé dat dugc 90000 ngudi xem, cong ty can khoang 18 ngay.

c¢) Sau 10 ngay, tong s6 lugng ngudi xem video dat hon 15000 ngudi.

d) Tai thsi diém t = 5, téc do lan truyen ctia video van dang trén da tang.
& Bai 20. Mot thung tron tai mot nha may san xuat kem hién chita 2000 lit nuée, trong do6 c6 5
kg duong da duge tron. Mot voi nude sé duge md véi toc do 50 lit moi phat vao thung, cling lic
dudng duge do vao thing vé6i toc do 1 kg méi phiit.

a) Khoi lugng duong sau ¢ phuat 1a 1000t + 5000 gam.

b) Nong do duong trong thiing luon tang khi sdn xut trong thoi gian dai lien tuc.
1000t 4 5000
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d) Tiéu chuan khong qua 20gam/it. Nha may khong thé san xuat lién tuc trong mot thai gian
dai.
& Bai 21. Mot dai Iy xang dau can lam mot bon chita dau hinh tru bang ton thé tich V = 54rn
(m?). Goi 7, h 1an luot 1a ban kinh d4y va chiéu cao ctia cai bon dau.

a) Cong thiic dé tinh thé tich bon chia dau 1a V = 7r2h.
b) Dé dién tich toan phan nhé nhat thi ban kinh r = 3(m).
)

N N N o4
c¢) Dién tich toan phan ctia bon chita dau theo ban kinh r 1a S(r) = 27 (— + 7“2).
r

d) Biét chi phi vat liu ton 1a 500.000 dong/m?. Khi d6, s tién it nhat dé mua nguyén vat licu
lam bon chita dau 1a khodng 84, 8 triéu dong.

& Bai 22. GigaCloud dich vu luu trit. Gia cuée z (trieu dong), khach hang S(x) = 45 —z
(nghin). Chi phi ¢6 dinh 10 ty dong, chi phi bién déi C, = 352 ty dong.
a) Gid cudc 36 trieu dong/thang thi cong ty GigaCloud dat lgi nhuan rong hiang thang cao nhat.
b) Doanh thu ciia cong ty GigaCloud 1a R(z) = zS(x) = z/45 — z ty dong.
¢) Chi phi ¢6 dinh clia cong ty 1a C'y = 10 ty dong moi thang.
d) Lgi nhuan ctia cong ty duge biéu dién béi ham s6 L(z) = x/45 — x + 3z — 145.
& Bai 23. Chi phi nhién liéu ctia mot chiéc tau chay trén song dudc chia lam hai phan. Phan thi
nhat khong phu thudc vao van toc va bang 480 nghin dong/gic. Phan thi hai ti lé thuan véi lap
phuong clia van toc, khi v = 10 (km/gid) thi phan tht hai bang 30 nghin dong/gio.
a) Khi van téc v = 10 (km/gio) thi chi phi nguyén li¢u cho phan thi nhat tren 1 km dudng
song 1a 48000 dong.
b) Ham s6 xac dinh tong chi phi nguyén ligu trén 1 km dudng song véi van téc z (km/h) la
480
f(z) = — +0,032>
s
c¢) Khi van toc v = 30 (km/gid) thi tdng chi phi nguyéen liéu trén 1 km duong song 1a 43000
dong.
d) Van téc ctia tau dé tong chi phi nguyén liéu trén 1 km duong song nhé nhat 1a v = 20
(km/gi3).
& Bai 24. Anh Viet ¢c6 mot tam ton hinh tam giac déu ABC' véi canh bang 6 (dm). Beén trong
tam nhom nay anh vé thém tam giac déu DEF sao cho hai tam giac ¢6 cuing trong tam, dong thoi
cac canh tuong ting song song nhau. Anh Viet muén lam mot chau dung nuéc dang hinh chép cut
tam giac déu v6i day nhé la DEF va déay 16n dé hé. Anh cit bd ba hinh binh hanh & ba géc clia
tam giac ABC la AMDN, BPEQ, CSFR (nhu hinh vé). Ké duong cao AH va goi O la trong
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tam tam gidc ABC. Dat x = DN = DM, (0 <z < 2).

|
H

a) NP=QR=5SM =6 — 2z (dm).

b) AH = 3v/3 (dm) va OA = 2v/3 (dm).

¢) AD = 2/3 (dm) va DE = 6 — 3z (dm).
)

d) Sau khi gap hinh vuong va dung keo dan kin cic doan gap vao véi nhau gom DM va DN,
EP vé6i EQ, FS v6i FR, stic chita t6i da ctia chau xap xi 4,54 (lit).

& Bai 25. Dau d6 1a mot loai thue pham quen thudc trong bita &n ctia ngudi Viet Nam. Ngoai gia
tri dinh dudng cao, dau dé con c6 nhiéu cong dung tuyet voi cho stic khoée va sac dep nhu: chéng
oxy hoa, gitip cd bap con ngudi khoe manh, ting cudng stc khoe cho tim mach con ngudi, 1gi ich
cho hé tieu héa, bo than, cung cap vitamin bé dudng cho co thé, dao thai doc t6, giai doc, tot cho
hé mién dich, gitp huyét ap on dinh, da dep. Cay dau dé khi trong cé chiéu cao 6cm. Khao sat
cho thiy do cao tinh bang centimet ctia cay dau do tai thoi diém ¢ ké tir khi duge trong duge cho
béi ham s6 h(t) = —0,005t* + bt> + ¢ (trong d6 b, ¢ € R), véi ¢ tinh theo tuan. Gia st //(¢) 1a toc
do téang chiéu cao cia cay dau do sau khi trong (don vi ctia A'(t): cm/tuan). Biét h/(5) = 5.

a) Ham s h(t) c6 cong thitc h(t) = —0,005t* + 0,1¢3.

b) Giai doan tang trudng ctia cay dau do do kéo dai 15 tuan.

c¢) Chieu cao toi da ctia cay dau dé do6 1a 90 cm.

d) Vao thoi diém cay dau do d6 phat trién nhanh nhét thi chidu cao ctia cay 14 56 cm.
& Bai 26. Ta coi Trai Dat 1a hinh cau hoan héo v6i ban kinh R = 6370 (km) va dién tich toan
phan 1a S = 47 R%. Céc phi hanh gia tit tau vii tru chi c6 thé nhin thay mot phan bé mat Trai
Dat. O do cao h, phan dien tich Trai DAt cac phi hanh gia c6 thé nhin thay sé duge tinh theo cong
thiic Sp = 27 R? (1 - R——l—h)’ trong d6 R 1a ban kinh Trai Dat. Goi K la ti so dién tich be mit
Trai Dat nhin thay duge & do cao h vé6i dién tich toan phan ctia Trai Dat.

1
a) Cong thic tinh K 1a K = 5 (1 — L)
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b) Trong mot chuyén bay ciia tau con thoi, cdc phi hanh gia da thyc hién mot hoat dong ngoai
tau & do cao 280 km. C6 2,5% (lam tron két qua dén hang phan mudi) dién tich be mat Trai
Dat c6 thé nhin thay ¢ do cao dé
. .1 . . R .
¢) Muon nhin thay 1 dién tich be mat Trai Dat, cac phi hanh gia can dua tau con thoi dat den
do cao 6470 km
d) Khi do cao h cang tang lén thi K cang ting nhung khong vugt qua 50%
& Bai 27. C6 mot bé boi hinh chit nhat rong 50 m, dai 200 m. Mot van dong vien xuat phat tu
diém A, chay dén diém M trén canh dai va boi tit M dén diém B & géc déi dien. Biét van toc chay
4,8 m/s, van toc boi 2,4 m/s. Goi z (m) 1a khoéng cach tut A dén M (0 < x < 200).

” T M

50m

200m

a) Thoi gian van dong vien chay tit A dén M la: % giay.

/(200 — )2 + 502
2.4

¢) Néu AM = 100 m thi tong thoi gian di chuyén tit A dén B it hon 1 phit.

d) Van dong vien chon diém M céch A khoang 171 mét thi dén B nhanh nhéat.

b) Thoi gian van dong vién bai tit M dén B la:

giay.

& Bai 28. Mot cong ty du lich in tap chi. Chi phi xuit ban z cudn la C(x) = 2? — 2000z + 107
(dong). Chi phi phat hanh mdi cudn 1a 4000 (dong).

S 2 — 2000 107 R
a) Chi phi trung binh cho méi cudn tap chi la: f(z) = & v + 4000 (dong).
T

)

b) Chi phi xuat ban va phat hanh 5000 cudn tap chi l1a 45 trieu dong.

c¢) Chi phi trung binh méi cuén bat dau tang khi s6 lugng dat tir 3163 cudn trd len.

d) Chi phi trung binh thap nhat 1a 3162 dong.
& Bai 29. Mot cong ty bat dong san c¢6 150 can ho cho thué, biét rang néu cho thué mdi can ho
v6i gia 2 trieu dong mdi thang thi méi can ho déu c6 nguoi thué va cit mdi lan tang gia cho thue
modi can ho them 100.000 dong mdi thang thi c6 thém 5 cin ho bi bé trong. Ménh dé nao sau day
ding?

a) Khi gid cho thué méi can ho 1a 2.200.000 dong thi ¢6 10 can ho bi trong.

b) Khi gid cho thueé méi cin ho 1a 2.700.000 dong thi thu nhap ctia cong ty cao nhat.

¢) Thu nhap cao nhat clia cong ty dat duge 1a 312.500.000 dong.

d) Khi thu nhap cong ty cao nhat thi s6 can ho c6 nguoi thue la 125 can ho.

& Bai 30. Duong day dien 110KV kéo tit tram phat (diem A) trong dat lién ra Con Dao (diém
C). Biét BC' = 60km, AB = 100km, goc ABC = 90°, nhu hinh vé. Mdi km day dien dudi nudc
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chi phi la 5000US D, chi phi cho moéi km day dién trén bs 1a 3000USD. Diat x = AG.
C

60 km

100 km

a) Khi x = 20km thi dudng day dien noi tit C' vé G dai 100km.
b) Khi z = 20km thi tong chi phi mac dién 14 560.000USD.
c¢) Tong chi phi méc dieén nhé nhéat khi x = 50km.

d) Tong chi phi mic dién nhé nhat 1a 540.000U SD.
& Bai 31. Mot cita hang ban vai thiéu véi gia ban 1a 30000 dong/1kg. Gia nhap vao la 16000
dong/1kg. V6i gia nay cita hang wéc chimg ban duge 100 kg/ngay. Cilta hang dy dinh gidm gid bén,
ude tinh ci gidm 1000 dong/1kg thi s6 vai thieu ban dugc sé tang them 1a 10 kg.

a) Néu git nguyéen gia ban dau, 1¢i nhuan theo ngay ctia cita hang la 1400000 dong.

b) Néu gia ban 1a 20000 dong/1kg, ctia hang ban duge 250 kg/ngay.

c) Goi x (nghin dong) 1a gid tién ma ctia hang du dinh ban (16 < z < 30), khi d6 lgi nhuan

theo ngay cia cita hang duge xac dinh bdi ham s6 f(z) = (x — 16)(400 — 10z).

d) Loi nhuan t6i da theo ngay clia cita hang la 1600000 dong.
& Bai 32. Mot tam kim loai hinh chit nhat c6 kich thuéc 3m x 8m. Nguoi ta cit mdi goc mot
hinh vudng c¢6 canh la x (m) dé tao ra hinh hop chit nhat khong nap. Xét tinh ding, sai ciia céc

ménh dé sau:

a) Hinh vuong dugc cit ra 6 méi goc ¢6 canh z thoa 0 < z < 3 (m).

b) Dién tich mat day ctia chiée hop 1a S = (8 — 2z)(3 — 2z) (m?).
c) Thé tich ctia chiéc hop 1a V = 423 + 2222 + 242 (m?).

Z 2 Z N 2
d) Chiéc hop c6 the tich 16n nhat bang 3 (m?).

& Bai 33. Mot soi day kim loai dai a (cm). Nguoi ta cat doan day dé thanh hai doan: doan ¢6 do

dai z (cm) duge uén thanh duong tron va doan con lai duge uén thanh hinh vuong (a > z > 0).
O ¢
[]
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Chuong 2. TRAC NGHIEM DUNG SAI

a) Ban kinh duong tron: r =

I 318

2

b) Dién tich hinh vuong: (a 1 x) :
(4 + m)a? — 2amx + wa?
167 '

thi hinh vuoéng va hinh tron tuong tng c6 tong dién tich nhé nhat.

c¢) Tong dién tich hai hinh:
d) Khi z = 2‘”

+ 7

& Bai 34. Mot vat duge lam néng dén vy = 100°C va sau d6 dude lam mat trong phong cé nhiét
do khong khi 14 T = 30°C. Nhiét do clia vat dugc lam mat tai thoi diém ¢ (tinh bing phit) c6 the
dugc mo hinh héa bang cong thiic sau: u(t) = T + (ug — T)e* véi k 1a hing sb.

a) Nhiet do u(t) ctia vat tai thoi diem ¢ 1a u(t) = 30 + 70e**.

b) Néu hing s6 £ = —0,05 thi nhiet do ctia vat sau 10 phut gan bang 60°C.

c) Néu nhiét do ctia vat 1a 80°C sau 5 phit thi hing s6 k c6 gia tri gan bang —0, 0673.

d) Néu nhiét do ctia vat 1a 80°C sau 5 phit thi nhiet do clia vat sau 18 phit gan bang 51°C.

& Bai 35. Mot loai thudc duge dung cho mot bénh nhan va nong do thude trong mau ctia bénh
nhan duge giam sat bdi bac si. Biét rang nong do thudc trong mau ctia bénh nhan sau khi tiém

vao cd thé trong t gid duge cho béi cong thiic c(t) = o] (mg/L).
241
a) d(t) =
(t2+1)
t=1¢€ (0;4+o00
b) d(t) =0« ( ) :

t=—1¢ (0;400)

¢) Nong do thube trong méau tang trong 2 gio dau tien sau khi tiem.

d) Sau khi tiém thu6c 1 gio thi nong do thude trong mau ctia bénh nhan cao nhat.
& Bai 36. Mot cong ty san xuat san pham. Bo phan tai chinh clia cong ty dua ra ham sé biéu
dién gid ban mdi san pham khi c6 x san pham dudc ban ra la p(z) = 1000 — 252 (nghin dong).

a) Ham s6 doanh thu ctia cong ty khi ban dugc z san pham 1a f(2) = 2 - p(z) (nghin dong).

b) Doanh thu ctia cong ty khi ban duge 10 san pham la 7,5 triéu dong.

¢) Phuong trinh f'(z) = 0 ¢6 nghiém la x = 2.

d) Doanh thu cong ty 16n nhat 1a 10 trieu dong khi ban duge 20 san pham.

& Bai 37. Xét chuyén dong ctia mot tau luon trén doan duong ray cé hinh dang mot phan do thi
R S
) B 200

tur diem A, y la do cao tuong tng cua tau lugn so v6i phuong ngang AB. Chon hé truc toa do Oxy

(x > 0), trong d6 = 1a khodng cach theo phuong ngang ké

ctia ham s6 y = f (z)

nhu hinh vé (ddn vi trén moi truc 1a 10 m) Cac két qud duoc lam tron dén hang don vi.
a) Do dai doan AB bang 111 m.
V406 — 1
3 )
c¢) Do cao 16n nhat ctia tau lugn so v6i phuong ngang AB 1a 64 m.

b) Ham s6 y = f (x) dat cuyc tri tai g =

d) Khi tau lugn di qua diém A, tiép tuyén ctia quy dao tai A hop v6i phuong ngang AB mot
goc a =~ 34°.
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& Bai 38. Mot tau do bo tiép can Mat Trang theo cach tiép can thang ding va dot chay cac tén
Iita ham & do cao 250 km so v6i bé mat ctia Mat Trang. Trong khoadng 70 giay dau tien ké tit khi
do6t chay cac tén Itta ham, do cao h clia con tau so véi bé mat cia Mat Trang dude tinh bdi ham
h(t) = —0,01¢% + 1, 1t2 — 30t + 250, trong d6 ¢ 1a thoi gian tinh bang giay va h tinh bing kilomét.
a) Trong 50 giay dau tién thi tai thoi diém ¢ ~ 18 gidy thi con tau dat khoang cdch nho nhat
so véi bé mat ctia Mat Trang va khodng cach nhé nhat nay khoang 8,08 km.
b) Do thi clia ham s6 y = h(t) véi 0 < t < 70 nhu sau:

h (km)

250

50
O

c¢) Goi v(t) 1a van téc titc thai ciia con tau & thoi diem ¢ ké tit khi d6t chéy cac tén lita ham véi
0 <t < 50. Van toc tiic thoi clia con tau tai thoi diem t = 25 1a 5,25 km/s.

d) Tai thoi diém t = 25, van tdc titc thoi ciia con tau van dang tang.

& Bai 39. Biéu do muc nude ctia mot ho chita trong nam duge mo ta bang mot ham s6 W tinh

bang feet véi z 1a s6 ngay duge tinh tit dau nam (hinh vé bén). Xét tinh ding sai clia cac phat
biéu sau:

W (feet)
100

1)
50
25

O 100 200 300 z (nghy)

a) Trong khodng tit ngay thit 150 dén ngay thit 300 thi myc nuée trong ho giam
b) Muyc nude trong ho chia dat cyce dai duge vao ngay 100
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¢) Muyc nude trong ho chita dat cyc tiéu bing 25 feet
d) Muyc nuée trong ho giam di 50 feet tit ngay thit 100 dén ngay thit 300.

& Bai 40. Dé lam mot ctia so ¢6 dang mot hinh ban nguyét va mot hinh chit nhat ghép lai nhu
hinh vé bén dudi, ngusi ta ding 8 m day thép dé lam cac dudng vién. Goi x,y 14 do dai canh ctia

khung hinh chit nhat.

—xr —

$

a) Chiéu dai day de uon ra ban nguyét la %

4
b) Gi4 tri ctia y tinh theo z 1a 4 — @

¢) Dién tich clia cita s6 1a S = 4o — 22.

. . 16
d) Khi dién tich cta cita s6 16n nhat thi y = )
8+
& Bai 41. Mot phan lat cat ctia day nai c6 do cao tinh bang mét dude mo ta béi ham sb
1 ., 9B = ,
= = — - — 840 va6i 0 < z < 2000.
y=1@) = —T550000° * 350" " mtTOVAOSES
Yy
2000+
1500{  Y¥="l)
10001 \/
5001 |
@) 2000 z

a) Do cao thap nhat ctia day nai 1a 460 m.
b) Do cao cao nhat ctia day nui la 1392 m.
¢) Trong khoang (a;b) (b — a 16n nhat) do cao ctia day nui ting dan khi do két qua 5a — b = 450.
d) Trong khoéng (0;¢), (c 16n nhat) do cao ctia day nui gidm dan khi d6 dién tich toan phan cta
khoi lap phuong canh ¢ 1a S = 810 000.

& Bai 42. Mot doanh nghiép tu nhan A chuyén kinh doanh xe gin may cac loai. Hién nay doanh
nghiép dang tap trung vao chién lugce kinh doanh xe X véi chi phi mua vao mot chiée 1a 27 trieu
dong va ban ra vdi gia 31 trieu dong. V6i gia ban nay, s6 lugng xe ma khach hang di mua trong
mot nam 1a 600 chiéc. Nhim muc tiéu day manh hon nita lugng tiéu thu dong xe dang ban chay
nay, doanh nghiép du dinh gidm gia ban. Bo phan nghién citu thi truong uée tinh rang néu giam
1 trieu dong mdi chiéc xe thi s6 luong xe ban ra trong mot nam sé tang thém 200 chiée. Goi gia
ban méi la = (trieu dong) véi x € [27;31].

Xét tinh ding sai cia cac phat biéu sau.

a) V6i gia ban mdi 1a 30 trieu thi sd xe ban ra 1a 200 chiéc.

, ) 61>
b) Loi nhuan thu duge duge bieu thi qua ham s6 f(x) = —200 (:c — 7) + 2450.
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¢) V6i gid ban mdi 1a 30 trieu thi lgi nhuan thu duge 1a 24000 (tricu dong).

d) Gia ban méi 1a 30,5 trieu dong thi 1¢i nhuan thu duge 1a 16n nhat.
& Bai 43. An c6 mot tam bia hinh tron nhu hinh vé ¢6 ban kinh R = 12 cm, An muén tao mot
cai phéu hinh nén tir tam bia d6. Khi d6 An phai cat bé hinh quat tron AOB 16i dan OA, OB lai

v6i nhau. Goi x rad la géc & tam ctia hinh quat tron AOB va r la ban kinh dusng tron day cta
hinh nén, véi r > 0.

A

a) Dién tich xung quanh ctia hinh phéu la Sy, = 1277,

b) Dién tich hinh quat sau khi cit b6 hinh quat AOB 1a S = 144z7.
1 . .

c)V 571\/7“4 - R? — 6 1a the tich ctia phéu.

d) Khi 2 = 1,15 rad thi thé tich ph&u 16n nhat (két qud lam tron dén hang phan tram).

& Bai 44. Cho mot bo ho hinh ban nguyét ¢6 ban kinh bang 2 km, duong kinh PR nhu hinh vé
sau.

Q

¥
P \

R
(0]

Tit diém P anh Thi cheo mot chiée thuyén véi van toc 3 kg/\h dén diém Q trén bo ho, roi chay bo
doc theo thanh ho dén vi tri R véi van toc 6 km/h. Dat QPR = ¢ (rad), khi d6
dcosp , ..

5 (gio).

? ? z 4 2
b) Téng thdi gian anh Tai di chuyén tt P dén R 1a ¢ = C(;S R ?“0 véi (0 <p< g)

a) Thoi gian anh Tai cheo tit P dén Q la

¢) Khi0 < ¢ < % thi thoi gian di chuyén cfia anh Tai ting.
d) Thai gian cham nhat ma anh Tai di chuyén tit P dén R 1a 2 (gio).

& Bai 45. Mot nha may san xuat thudc nhuom hoat dong tai khu viyc gan mot dong song 16n.
Trong qua trinh san xudt, nha may nay thai ra mot luong chat 6 nhiém dang ké vao méi truong,
gay anh hudng nghiem trong dén chat luong nude va stc khde cong dong. Dé cai thien tinh hinh
va tuan thi cic quy dinh vé bio vé moi truong, nha may da quyét dinh dau tu vao mot hé théng

xtt Iy nu6e thai hien dai. Chi phi dé loai bé 2% chat 6 nhiém tit ngudon nude thai duge moé hinh
20 + 1

héa bdi ham s6 phan thic sau: C(z) = T 00

trieu dong, 0 < z < 100. Ménh dé sau dtang hay
sai?

a) Néu nha may gidm tit 20% chat 6 nhiém trd len thi doanh thu sé tdng len nhd vao viéc nang
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cao uy tin va hinh dnh thuong hiéu, duge biéu dién bdi ham R(x) = 122 — 240 trieu dong.
Khi dé lgi nhuan cho viéc loai bé chat 6 nhiém c6 thé dat hon 177 triéu dong.
b) Khong thé loai bd 100% chat 6 nhiém.
¢) Chi phi dé loai bé 20% chat 6 nhiém la 51,52 trieu dong.
d) Dé chi phi khong qua 200 trieu dong thi nha may chi c6 thé xit 1y t6i da 49, 75% chat o
nhiém.
& Bai 46. Mot cita hang ban do thti cong v6i gida ban mot san pham 1 40 000 dong/san pham.
Gia nhap vao ctia san pham d6 1a 15000 dong/san pham. Véi gia nay cita hang udc chimg ban
dugc 120 san pham/ngay. Cita hang du dinh giam gia ban, wée tinh ct giam 1000 dong/san pham
thi s6 san pham ban dugc sé ting them 1a 15 san pham.
a) Néu gia ban la 25000 dong/san pham, khi d6 cita hang ban duge 345 san pham/ngay.
b) Loi nhuan t6i da theo ngay ma cita hang thu duge 1a 4000 (nghin dong).
c¢) Lgi nhuan theo ngay ctia ciia hang khi chua gidm gia san pham 1a 2 880000 dong.
d) Goi z (nghin dong) la gid tién ma cita hang dy dinh ban san pham dé (15 < z < 39), khi d6
loi nhuan theo ngay ciia cita hang duge xac dinh béi ham s6 f(x) = —1522 + 9452 — 10800.

& Bai 47. Trong hé truc Oxy dudng bién ctia mot hon ddo dude mo hinh héa bdi ham s6

—z% 410z — 12 N )
flx) = iy (x > 0) (don vi mdi truc la 100 m). Ban quan 1f hon ddo muon quay
7

mot ving tam gidc an toan dé ngudi dan cé thé vui choi va tdm bién ¢ khu vie d6. Dat ¢d dinh
mot diém ngoai bién toa do 1(2;8) sau d6 cang hai tAm ludi bao vé I A, IB v6i hai diem A, B
(ra > zp > 0) ndm trén dudng bién va luon thod man AB//Ox.

1

Hon Ddo
B \K
/ y=f(x)

a) Dinh cao nhit ctia hon ddo (diém cuyc dai ctia do thi ham s6) cach I mot khodng 514 m (lam
tron dén hang don vi).

—x2 4+ 10x — 12

b) Tam doi xiing ctia do thi ham s6 f(x) = la diém M (0; 10).

c¢) Quang dudng ngin nhat tit hon dao dén diém 7 14 510 m (lam tron dén hang don vi).

d) Néu diéu chinh day phao sao cho khodng cach tit tram I dén day phao AB bang dtng chiéu
dai day phao AB thi dién tich viing an toan ATAB 1a 605000 m?2.
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& Bai 48. Khdi lugng ¢ (kg) clia mot mat hang ma ctia tieém ban duge trong mot ngay phu thuoc

N 1
vao gia ban p (nghin dong/kg) theo cong thic p = 15 — 54

a) Doanh thu tit viéc ban mat hang trén cta cita tiem dugce tinh theo cong thic R = pq.

b) Ham doanh thu theo bién p la R(p) = 30 — 2p.

c¢) Néu cita hang ban gia mdi kilogam san pham la 7,5 nghin thi lgi nhuan ctta hang cao nhat.

d) Lgi nhuan cao nhét clia ctta hang la 112, 5 nghin dong.
& Bai 49. Mot chat diém chuyén dong theo phuong trinh s(t) = —t* + 92 + 21t + 9 véi ¢ tinh
bang giay (s) 1a khoang thdi gian tinh tit lic vat bat dau chuyén dong va S tinh bing mét (m) 1a
quang duong vat di trong thoi gian do.

a) Van téc clia chat diém chuyén dong tai thoi diém ¢ (giay) 1a v(t) = —3t2 + 18t + 21.

b) Van t6c clia chat diém tai giay thit 2 1a 45 m/s.

c¢) Quang dudng chat diem di dugc tit lic bat dau dén lac ditng han 1a 255 (m).

d) Van t6c chuyén dong clia chat diém dat gia tri 16n nhat tai thoi diém ¢ = 3 (s).
& Bai 50. Mot cita hang ban cam canh Cao Phong vdi gia 1a 40000 dong/ 1 kg. Gia nhap vao 1a
24000 dong/ 1 kg. V6i gia ban nay cita hang ban duge 100 kg / ngay. Ctia hang dy dinh gidm gia
ban, u6e tinh ci gidm 1000 dong/ 1 kg thi s6 cam canh Cao Phong ban dugc sé tang them 1a 10
kg.
a) Néu gitt nguyén gia ban dau, 1gi nhuan theo ngay ctia cita hang la 1500000 dong.
b) Néu gia ban la 35000 dong/ 1 kg, khi d6 clta hang ban duge 150 kg/ 1 ngay.
c) Néu gia ban la 30000 dong/ 1 kg, khi d6 lgi nhuan theo ngay ctlia cita hang 1a 1300000 dong.

d) Loi nhuan t6i da theo ngay clia cita hang 1a 1690000 dong.
& Bai 51. Mot co sé san xuat c6 thé cung cap 1000 san pham A trong 1 thang. Qua khao sat
thi thay ring néu san pham A ban véi gia 100 nghin dong thi c6 290 ngudi mua, néu cit giam 10
nghin dong thi lai ¢6 them 50 ngudi mua. Goi p 1a gia ban sdn pham A (nghin dong) va R(p) 1a
ham doanh thu trong 1 thang (nghin dong).

a) S6 san pham ban ra 1a 790 — 5p.

b) Ham doanh thu R(p) = 1000 — 790p + 5p>.

¢) Phuong trinh R'(p) = 0 ¢6 nghiém la p = 79.

d) Doanh thu 16n nhat trong 1 thang 1a 31.205.000 dong.
& Bai 52. Mot chat diém chuyén dong theo phuong trinh s(t) = ¢3 — 3t2 4+ 8t + 1, trong d6 ¢ tinh
bang giay va s(t) tinh bang mét.

a) Van toc clia chat diém tai thoi diém ¢ = 3 (s) bing 8 m/s.

b) Tai thoi diem ma chat diém di chuyén duge 13 m, van téc khi d6 bang 8 m/s.

¢) Van toc nhé nhit ciia chat diém 14 5 m/s.

d) Gia toc tai thoi diém dat van téc nhé nhat biang 2 m/s?.

& Bai 53. Kinh vién vong khong gian Hubble duge dua vao vii tru ngay 24/4/1990 bang tau con
thoi Discovery.
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Van toc ctia tau con thoi trong sit ménh nay, tir ldc cat canh tai thoi diém ¢ = 0(s) cho dén
khi tén Itta day duge phéng di tai thoi diém ¢ = 126(s), cho bdi ham s6 sau: v(t) = 0,001302t> —
0,09029¢ 4 23,61t — 3,083 (v dugdc tinh bang feet/s, 1 feet = 0,3048 m).

a) Van toc clia tau con thoi luon tang trong khoang thoi gian tir lic cat cdnh dén khi ten lia
day dugc phong di.

b) Gia téc 16n nhat ma tau con thoi c6 thé dat dugc trong lic thyc hien sit ménh trén (lam
tron dén hang phan tram) 1a 62, 87 feet/s?.

c) Gia tdc ctia tau con thoi tang trong khodng thoi gian tit lic cat canh dén thoi diem ¢ = 23(s).

d) Gia toc ctia tau con thoi tang trong khodng thoi gian tit ¢ = 21, 5(s) dén t = 126(s).

& Bai 54. S6 gio c6 4nh sang mit troi cia mot thanh phd ven bién A trong ngay thi ¢ ciia mot
nam khong nhuan duge cho béi ham s6 d() = 3sin [%(t = 70)] +10v6it € Zva 0 <t < 365.
Canh dong mudi B (thuoc dia phan ctia thanh phd A) c6 thé hoat dong néu trong ngdy nang nhicu
hon 10 gio.

a) Ngay c6 nhiéu gio d4nh sang nhat 1a 13 gio.

b) S6 git ¢6 anh sang giam lien tuc trong thang 7.

c¢) Canh dong mudi B c6 thé hoat dong 213 ngay mdi nam.

d) Ngay thtt 70 trong nam, thanh phd c6 10 gio c6 dnh sang.
& Bai 55. Theo béo cdo clia mot co s6 san xuat nude tinh khiét, néu mdi ngay co sé nay san xuat
x(m?3) nu6e tinh khiét thi phai chi phi cac khoan sau: 3 trieu dong chi phi ¢6 dinh; 0,15 triéu dong
cho mdi mét khoi san pham; 0,000322 chi phi bdo dudng may moéc. Biét cong suat t6i da mdi ngay
clia co 8¢ nay 14 200 m®. Goi C(x) 1a chi phi san xuat x(m?) sdn pham mdi ngay va é(z) 1a chi phi
trung binh m&i mét khoi san pham. Khi d6, ménh dé sau day ding hay sai?

a) Chi phi sdn xuat 100 m?® nuéc tinh khiét 1a 20 trieu dong.
3
b) é(z) = 0,0003z + 0,15 4 —.
T
c¢) Chi phi trung binh m&i mét khéi sdn pham thap nhat khi sdn lugng nudc tinh khiét trong
ngay 1a 100 m3.
d) C(x) = 0,000322 + 0, 15z + 5.
& Bai 56. Mot cong ty tién hanh khai thac 17 giéng dau trong khu vic duge chi dinh. Trung binh
mdi giéng dau chiét xuat duge 245 thing dau mdi ngay. Cong ty c6 thé khai thac nhiéu hon 17
giéng dau nhung ctt khai thac them mot giéng thi luong dau méi giéng chiét xuat duge hing ngay
giam 9 thing. Dé giam ddc cong ty c6 thé quyét dinh s6 giéng can thém cho phit hop véi tai chinh,
hay chi ra s6 giéng cong ty c6 thé khai thac them dé san lugng dau chiét xuat ting len. Goi s6
luong giéng dau mdi ngay khai thac 1a  va y 1a sdn luong dau chiét duge. Khi do:
a) Khi d6 y = —92? + 398z, z > 17.
b) Khi cong ty khai thac them 6 giéng dau, thi san lugng dau chiét duge tang len.
c) Cong ty c6 thé khai thac tit 17 dén 22 giéng dau mdi ngay dé san lugng dau chiét tang.
d) San lugng dau gidm khi cong ty khai thac qua 22 giéng dau mdi ngay.

& Bai 57. Quan sat qua trinh sinh trudng va phét trién ctia mot giong ca chua méi trong 18 tuan
ké tit khi trong, cac ki su thudc mot trung tam giéng cay trong nhan thay: chidu cao than cay sau
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t tuan ké tit khi trong duge tinh xap xi béi ham s6 h(t) = 40log;(2t + 1) + 12 (don vi: centimet,
0 <t < 18). Sau 9 tuan ké tit khi trong, hoa bat dau két trai. Ké tit d6, dudng kinh tréi ca chua &

2t—17

tuan thi ¢ xap xi b6i ham s6 d(t) = 37+—= — 3 (don vi: centimet, 9 < ¢ < 18).

a) Toc do tang trudng chiéu cao ciia than cay ca chua ¢ tuan thi 7 (lam tron dén hang phan
tram) xap xi bang 4,85 (cm/tuan).

b) Khi dugc 4 tuan tudi, chi¢u cao clia than cay ca chua la 92 cm.

c¢) Chiéu cao clia than cay ca chua lién tuc ting trong sudt 18 tuan.

d) Sau 4 tuan, ké tir khi két trai, duong kinh tréi ca chua l6n hon 12 cm.
& Bai 58. Ong An ¢6 mot manh dat hinh vuong ABCD c6 canh AB = 12 m. Ong lam mot ho
bai dang hinh thang cong (phan t6 dam) v mot 16i di 1a doan thang HB. Néu dit heé truc toa do
c6 gbc tai A nhu hinh vé, do dai don vi la 1 m, thi dudng cong EFIG 1a mot phan do thi ctia mot
ham s6 bac ba y = f(x) c6 F la diém cyc tiéu va I la diém cyc dai. Biét CH = DE = GB =3 m
va cac diém F, I cach canh AD lan lugt 14 2 m va 6 m.

A

a) Phuong trinh clia dudng thang HB la y = —4x + 48.
b) Ton tai a € R sao cho f/(z) = a(z + 2)(z + 6).
¢) Tiép tuyén ctia do thi ham s6 y = f(x) tai diém c6 hoanh do bang 7 song song v6i dudng thing
HB.
d) Ong An can dit mot cai thang len xubéng ho boi tai mot diém trén dusng cong EFIG sao cho
khoang céch tit diém dat thang dén 16i di 1a ngin nhat, khodng cach d6 bing 2,56 m.

& Bai 59. Mot chiéc den duge dit trén dinh clia mot cot den cao h (m) dé chiéu sang mot vong
xuyén giao thong dong dac c6 ban kinh 12 m. Cuong do anh sang I tai mot diém P trén vong
xuyén ti 1é thuan véi cosin ctia goc 6 va ti 1¢ nghich véi binh phuong khoang céch d (m) tit nguon
sang dén diém P (xem hinh duéi day).
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—2h% + 144

(h2 +144)2,/(h? 4 144)3

b) Dé cudng do anh sang I 16n nhat thi cot den phai cao 6v/2 m.

Vh? + 144

080" 6i k I hiing s6 duong).
d2

a) Néu I = f(h) thi f/(h) = k

c) cosf =

) I =k
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TRAC NGHIEM TRA
LOI NGAN

& Bai 1 (Ma 101 THPTQG2026). Mot cong ty nong san c6 cong suat ché bién khong quéa 180
tan nguyen lieu mot thang. Néu cong ty ché bién z tan nguyen lieu trong mot thang (1 < 2 < 180)
thi chi phi san xuét va doanh thu lan lugt 1a C(z) = 0, 00223 + 30z +20 (trieu dong) va R(x) = 90x
(trieu dong). Loi nhuan 16n nhat ma cong ty dat duge trong mot thang 14 bao nhiéu trieu dong?
& Bai 2 (Ma 102 THPTQG2026). Mot cong ty nong san c6 cong suat ché bién khong quéa 200
tan nguyén lieu mot thang. Néu cong ty ché bién z tan nguyén li¢u trong mot thang (1 < z < 200)
thi chi phi sdn xuat va doanh thu lan lugt 1a C'(x) = 0,0012% + 30z + 10 (triu dong) va R(z) = 60z
(trigu dong). Loi nhuan 16n nhat ma cong ty dat duge trong mot thang 14 bao nhiéu trieu dong?
& Bai 3 (Ma 103 THPTQG2026). Mot cong ty nong san c6 cong suat ché bién khong quéa 200
tan nguyen lieu mot thang. Néu cong ty ché bién x tan nguyen lieu trong mot thang (1 < z < 200)
thi chi phi sdn xuat va doanh thu lan lugt 13 C(z) = 0,00123 + 30z + 10 (triéu dong) va R(x) = 60z
(trieu dong). Loi nhuan 16n nhat ma cong ty dat duge trong mot thang 14 bao nhiéu trieu dong?
& Bai 4 (101 THPTQG2025). Néu mot doanh nghiép san xuat  sdn pham trong mot thang (x €
N*, 1 < 2 < 4500) thi doanh thu nhan duge khi ban hét s6 san pham d6 1a F(z) = —0,0122 + 300z
(nghin dong),

ol R E 2 . 30000 N
trong khi chi phi sdn xuat binh quan cho méi san pham la G(z) = i + 200 (nghin dong).
Gia st s6 san pham san xuat ra luon duge ban hét. Trong mot thang, doanh nghiép d6 can san

xuat it nhat bao nhiéu san pham dé 1gi nhuan thu dugde 16n hon 100 triéu dong?

& Bai 5. Mot soi day c6 chieu dai 14 6 m, dugce chia thanh 2 phan. Phan thi nhat duge uén thanh
hinh tam giac déu, phan thi hai uén thanh hinh vuong. Héi do dai clia canh hinh tam giac déu
bang bao nhiéu dé tong dién tich 2 hinh thu duge 1a nhé nhat?

| |

/\
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& Bai 6.Mot ho nuéec nhan tao dude xay dung trong mot ¥
cong vién giai tri. Trong mo hinh minh hoa bén, n6 dugc
gidi han béi cac truc toa do va do thi ciaham s6 y = f(x) =
1 8

m (=23 + 92% — 152 + 56). Don vi do dai trén mdi truc 1a

100 m ( Nguon: A. Bigalke et al, Mathematik, Grundkurs
ma-1, Cornelsen 2016).

O 56 8 12 =«

Trong cong vién c6 mot con duong chay doc theo do thi ham s6 y = —1,5z + 18. Nguoi ta dy dinh
xay dung trén bo ho mot bén thuyén dap nuée sao cho khoang cach tit bén thuyén dén con duong
nay la ngan nhat. Hoanh do ctia diém dé xay dung bén thuyén nay bing bao nhieu?

& Bai 7. Mot trung tam thuong mai ban 2500 ti vi méi nam. Chi phi giii trong kho 1a 100 000
dong mot cai ti vi mdi nam. Dé dit hang, chi phi ¢6 dinh cho méi lan dat 1a 200000 dong cong
thém 90000 dong mdi cai ti vi. Trung tam nén dit hang n lan trong mdi nam va moi lan m cai dé
chi phi hang ton kho 1a it nhat. Biét rang méi lan dat hang vé chi c6 mot nia trong s6 d6 ducdc
trung bay & cita hang. Tinh gid tri biéu thic T = 20 - m + 25 - n.

& Bai 8. Trong mot cita hang, nha quan 1y du dinh treo
mot do trang trf trén cao. Vat trang tri duge dit trén gia

dé nam dudi thanh treo 1 m. Biét khodng cach gitta hai m
thanh treo 13 3 m. Biét tong do dai nhd nhat ctia cac doan 7\
m

day xich 1a a + by/c (trong d6 a, b, ¢ 1a cac s6 tu nhien).
Tinh a+b+c.

& Bai 9. Cho mot td gidy hinh chit nhat vé6i chiéu dai 12 va chiéu rong 8. Gap géc bén phai clia
t3 gidy sao cho sau khi gap, dinh ctia géc d6 cham déy du6i nhu hinh vé (dinh B trung dinh F).
Dé do dai nép gap AFE 1a nhé nhat thi gia tri nhé nhat d6 1a bao nhiéu (két qud dugc lam tron dén
hang phan chuc)?

A B
2

3 :
E

T

u |
D, F ¢

& Bai 10. Mot co s6 san xudt sita hat chat lugng cao c6 thé san xuat duge téi da 300 lit moi
ngay. Chi phi san xuét x lit sita mdi ngay bao gom: chi phi nhan cong la 1 trieu dong/ngay; chi phi
nguyén vat lieu, déng chai, bao bi 1a 35 nghin dong cho mot lit stta; chi phi bdo dudng méay moc
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1a Cy(z) = 0,0000122 (trieu dong). Ngoai ra, néu z 1it sita sdn xuat moéi ngay vugt 200 1it thi phét
sinh thém chi phi van hanh qua tai 1a C,(z) = 0,00 003(z — 200)* (trieu dong). Gia ban mdi lit sita
12 60 nghin dong. Biét co sd ban hét lugng sita san xuat trong ngay. Hoi mdi ngay co sé c6 1gi nhuan
(don vi: trieu dong) dat duge nhiéu nhat 1a bao nhieu (két qua lam tron dén hang phan tram)?

& Bai 11. Mot cong ty san xuat do dién t nhan duge don dit hang san xuat 5000 chiéc tai nghe
khong day. Cong ty nay sé hitu mot s6 day chuyeén san xuat ty dong. Moi day chuyeén cé thé san
xuat 25 chiée tai nghe trong mot gio. Chi phi thiét lap(cai dat, 1ap trinh) mdi day chuyen la 150
nghin dong. Chi phi nay chi trd mot lan cho mdi day chuyén dugc st dung. Khi da duge thiét lap,
hoat dong san xuat sé hoan toan dién ra tu dong dudi sy gidm sat cia mot ki thuat vien. Chi phi
thue ky thuat vien giam sat 1a 200 nghin dong mdi gid(tinh cho toan bo qua trinh san xuét). Cong
ty nén stt dung bao nhiéu day chuyén san xuat dé tong chi phi(chi phi thiét 1ap va chi phi giam
sat) cho viéc hoan thanh don hang 1a thap nhat?

& Bai 12. Bac An muén xay mot chiéc bé boi cho tré em A N D
trong manh vuon hinh vuong ABCD c6 dién tich 144 m?.
Biét bé boi c6 dang hinh hop chit nhat c6 hai dinh déi dien
cua day la A va F, v6i E thudc duong chéo BD; do sau cia
bé boi khong doi bang 1,5 m (tham khao hinh v&). Chi phi  n E
14t gach cho nén bé 1a 1000000 VND /m? va chi phi lat gach
cho thanh bé 14 500000 VND/m?. Héi khi dién tich déy bé
dat gia tri 16n nhat thi chi phi phai bé ra dé lat gach cho
nén va thanh bé boi nay la bao nhiéu trieu dong?

B

& Bai 13. Dé chian duong hanh lang hinh chit L, ngusi ta ding
mot que sdo thing dai diat kin nhitng diém cham véi hanh lang
(nhu hinh vé&). Biét @ = 24 va b = 3. Hoi que sdo théa man dieu 2
kién trén c6 chiéu dai t6i thiéu la bao nhieu (két qua lam tron dén
hang phan muoi)?

— o — Q

& Bai 14.Mot tam bia hinh vuong ABCD c6 canh bang 10 cm. A3cm N B
Ban An mudn tao thanh 1 hinh thang M NPQ (M N//PQ) biét
M,N,P,Q lan lugt nam trén cic canh AD, AB, BC,CD nhu 4 cm
hinh minh hoa sao cho doan AN = 3 cm, BP = 4 cm. Tinh dién

tich hinh thang M N PQ nhé nhat ban An c6 thé tao duge (lam
tron két qua dén hang phan mudi clia cm?).

D Q C

& Bai 15. Mot tap doan du dinh dau tu tong sé von 1a 20 ty dong dé phat trién hai du an cong
nghé A vd B. Biét rang khoan chi phi co sd ha tang c¢6 dinh ban dau 1a 4 ty dong. S6 von con
lai dugc phan bo cho hai du an A va B. Loi nhuan ky vong ctia dut 4n A khi dau tu z ty dong la
L4(z) = —2? + 12z. Lgi nhuan k¥ vong ctia dy 4n B khi dau tu y t§ dong 1a Lg(y) = —y? + 20y.
Dé tong lgi nhuan ky vong dat gia tri 16n nhat thi tap doan nén phan bd vén cho du an A bao
nhiéu ty dong?
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& Bai 16. Mot ngudi nong dan ¢6 15000000 dong dé lam mot hang rao hinh chit E doc theo mot
con song bao quanh hai khu dat trong rau c6 dang hai hinh chit nhat bang nhau (Hinh bén duéi).
D6i v6i mat hang rao song song véi bo song thi chi phi nguyén vat lieu 1a 60000 dong/mét, con
d6i v6i ba mit hang rao song song véi nhau thi chi phi nguyén vat ligu 1a 50 000 dong/mét, mat
gidp vdi bo song khong phéi rao. Tim dién tich 16n nhat cia hai khu dat thu duge sau khi lam

hang rao.
ik mii IS
W ni
e e

.{[n

I

& Bai 17. Cong ty X can van chuyén mot lugng 16n hang hoa tit nha kho A dén ciia hang B, luong
hang hoa chia ra thanh nhiéu chuyén di bang mot xe tai c6 tai trong t6i da 13 50 tan. Cong ty can
tinh toan dé t6i uu hoa téc do van chuyén hang hoa ciia xe. Biét rang dé béc xép « tan hang héa
tit nha kho A lén xe can thoi gian =

gis. Sau khi xe dén B, dé di chuyén mdi tan hang tit xe
—x

xuéng ciia hang B can thoi gian 3 phiat. Tong thoi gian trung binh di chuyén tit nha kho A dén
cita hang B v quay vé A la 1,2 gio. Em hay cho biét trong mdi chuyén di, xe nén van chuyén bao
nhiéu tan hang dé khéi lugng hang héa duge van chuyén trung binh trén mdi gio 1a 16n nhat? (két
qud lam tron dén hang phan muoi)

& Bai 18. Mot chiéc cong hinh Parabol c6 chiéu cao 9 m, khoang
cach giita hai chan cong 1a 6 m. Dé van chuyén thiing hang hinh
chit nhat qua cong, ngudi ta ding mot xe kéo c6 chiéu cao 1 m.

Biét riing mit cit ctia thing hang qua cong 1a hinh chit nhat, hoi
dien tich hinh chit nhat dé 16n nhat 14 bao nhiéu m? dé xe chd
thiing hang c6 thé di qua cong (két qua lam tron dén hang phan
chuc).

& Bai 19. Mot qua triing khiing long do choi bang nhita ¢6 thiét dién qua truc 16n 1a mot duong
elip. Biét do dai mdi truc 1a 12 cm va 8 cm. Bén trong qué tring ngudi ta can thiét ké mot chiéc
hop hinh tru dé dung cac do chai tré con nhu béng deén xanh dé, keo v.v...Héi khéi tru nhu thé
c6 thé tich t6i da bao nhigu cm® (lam tron dén hang don vi).
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& Bai 20.Mot thanh phd nam trén mot con song Y
chdy qua hém nii. Hém c6 chiéu ngang 80 m, mot

bén cao 40 m va mot bén cao 30 m. Mot cay cau
sé dugc xay dung bac qua song va hém nai. So X (—40; 40)
do thiét ké ctia cay cau duge gan hé truc toa do
nhu hinh vé dué6i day. Con duong XY xuyén qua
hém nidi duge moé hinh héa biang phuong trinh

T 3% | 55 Khung vom cita ciu I
= - = : ng vom
Y = 55600 " 16 ung vom cia cau la
mot Parabol ¢6 dinh tai (0,60) va chan tai hai
diém c6 hoanh do z = —40 va x = 40 trén truc
N —40

Hai cot do doc M N va PQ (song song véi truc Oy) la doan ndi gitta khung ctia Parabol va
dusng XY. Tinh tong do dai doan M N va PQ biét rang N va @ 1a hai diém déi xting qua Ovy;
MN la doan c¢6 do dai 16n nhat (lam tron két qua dén hang phan chuc).

& Bai 21. Mot nguoi muén tao mot hop dung qua khéi lang tru tam gidc déu, khong c6 nap bang

. y . . a
cach cat ba goc cia mot tam giac deu canh bang a cac doan bang =, (O = —> nhu hinh veé,

roi gap lai tao thanh khéi lang tru tam gidc déu. Thé tich khéi lang tru 16n nhat 1a %. Hoi gia tri

ctia b bang bao nhiéu?

& Bai 22. Cho mot tam nhom hinh luc giac déu canh 90 ecm. Ngudi ta ciat ¢ mdi dinh ctia tam
nhom hai hinh tam gidc vuong bang nhau, biét canh géc vuong nhéd bang x (cm) (cit phan to dam
clia tAm nhom) rdi gap tAm nhom nhu hinh vé dé duge mot hinh lang tru luc gidc déu khong c6
nap. Tim z dé thé tich ctia khéi ling tru luc gidc déu trén la 16n nhat.

—_—

.

LJ-—-C
. N
. N

& Bai 23. Hai thanh phd A vd B cach nhau mot con song. Nguoi ta xay dung mot cay cau EF
béc qua song biét rang thanh phd A cach con song mot khoang 14 5km va thanh phd B cach con
song mot khoang 1a 7km (hinh vé), biét HE + KF = 24km va do dai EF khong doi. Hoi xay cay
cau cach thanh phé B la bao nhiéu dé duong di tit thanh phd A dén thanh phé B la ngin nhat
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(di theo duong AEFB)? (Két qua lam tron dén km)

Skukd
A

E F
Song

K Tkm

& Bai 24. Trong mot thi nghiém y hoc, ngudi ta cady 100000 con vi khuan vio moi truong dinh
dudng. Bang thuc nghiem ngudi ta xac dinh duge s6 luong vi khuan N thay doi theo thoi gian
bang cong thitc N(¢) = 80t — 3600¢* + 48000¢ + 100000 (thoi gian ¢ tinh bang giay 0 < ¢ < 45).
Goi (a;b) 1a khoang thoi gian dai nhat dé vi khuan tang. Hiéu a — b bing bao nhiéu?

& Bai 25. Mot cong ty san xuat sin pham va doanh thu (don vi: trieu dong) tit viéc ban san
pham duge moé ta bdi ham s6 R(x) = —22° + 922 + 122 + 100. Trong d6, = 14 s6 luong san pham
dugc ban ra (tinh bang ngan san pham). Héi s6 lugng san pham téi thiéu phai ban ra dé doanh
thu bat dau tang 1a bao nhiéu san pham? (Két qua lam tron dén hang don vi).

& Bai 26. Trong mot nghién citu tai Vien Stic khée Tam than Qudc gia, cac nha khoa hoc theo
ddi do day vo ndo (cortex) ctia 307 tré em c6 IQ cao (121 — 149) qua tudi ¢ (tinh bing nam), véi
mo hinh

S(t) = 0,000989£> — 0,0486¢2 + 0,7116t + 1,46, 5 <t < 19.
Hoéi voé ndo cia tré c6 I1Q siéu tri tue dat do day cuc dai vao khodng bao nhiéu tudi (lam tron két
qud dén hang don vi)?

& Bai 27. Dinh mic cau mdi thang ctia dong ho deo tay Peget phu thudc vao gia don vi p theo
50
0,0122 +1’
chiéc. Hoéi nha sdn xuat phai ban bao nhiéu nghin chiéc dé doanh thu R = pzx dat cuc dai?

phuong trinh cau p = 0 <z < 20 trong d6 p tinh bang do la va x tinh bang nghin

& Bai 28. Trong khoang thoi gian tit ngay 01/01/2024 dén hét ngay 30/12/2024 nhém nghien

citu da quan sat sy phat trién ctia mot quan thé sinh vat X. Két qua nghién citu chi ra ring, tai

ngay thit ¢ clia nam 2024 (tinh tit ngay 01/01/2024) s6 ca thé sinh vat X trong quan thé duge uée
) 1

lugng bdi ham so f (t) = —%t?’ + bt + ct +12000 (con), 0 < ¢ < 365 va ngay 26/09/2024 1a ngay

6 86 lugng ca theé sinh vat X nhiéu nhat v6i 55 740 con. Ngay 25/11/2014 s6 lugng ca thé sinh vat

X dugc ude lugng khodng bao nhiéu nghin con? (Két qua lam tron dén hang phan chuc)

& Bai 29. Trong mit phing toa do Ozy (don vi trén mdi truc 1a mét), mat cat doc ciia mot cau
di bo dang séng dugc mo phéng bang do thi ciia ham bac ba y = f(z) = az® + bx? + cx + d,
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(0 <z <90) (tham khéo hinh vé).
y (m)

@) x (m)

Mit cau di qua ba mbe A(0;27), C(50;27), D(80;27). Do cao nhé nhat (khodng céch thang ding
ti mat cau t6i mat dat y = 0) 1a 6 m. Hoi do cao 16n nhat ciia mit cau so véi mit dat bang bao
nhiéu (don vi: mét, lam tron dén mot chit s6 thap phan)?

& Bai 30. Chi phi xuit ban x cudn tap chi (bao gom: luong cdn bo, cong nhan vién, gidy in...)
duge cho bdi C(x) = x? — 2000z + 108 dong. Chi phi phat hanh cho méi cudn la 4 nghin dong

T(x)

(4000 dong). M(z) = v6i T(z) 1a tong chi phi (xuit ban va phat hanh) cho z cudn tap chi,
73

dude goi 1a chi phi trung binh cho mot cudén tap chi khi xuat ban x cudén. Khi s6 luong cuén tap
chi phat hanh cyc 16n thi chi phi trung binh cho méi cuén tap chi M(z) sé tiém can véi dudng
thang c6 phuong trinh dang y = ax + b. Tinh P = 68a + 3b + 800.

& Bai 31. Gia st dan s6 clia mot huyén sau ¢t nam ké tit nam 2024 dugc mo ta bdi ham s6

20t +5 b = > .
f(t) = LT t > 0 (nghin ngusi). Dan s6 cua huyén dé luon tang nhung khong vugt qué bao

nhiéu nghin nguoi?

& Bai 32. Mot cong ty sdn xuat may tinh da xac dinh duge rang, tinh trung binh mot nhan vien
- 50 .
c6 the lap rap duge N(x) = +$4(ZL‘ > 0) bo phan mdi ngay sau = ngay dao tao. Xem y = N(x)
x

1a mot ham s6 x4c dinh trén [0; +00), khi s6 ngay dao tao tdng len, hdy tinh s6 bo phan mot nhan

vién 1ap rap t6i da khong vudt qua bao nhiéu?

& Bai 33. Nong do thudce trong mau ciia mot bénh nhan sau khi tiem ¢ giay la P(t) (m—?) V6i
m

P(t) cho béi cong thite P(t) = /0,092 + 0,018t + 0,05 — 0,3¢. Nong do thude ton du, titc nong do
thudc van con trong co thé benh nhan trong dai han khi tiém 1a bao nhieu?

& Bai 34. Mot bé chita 1000 lit nude tinh khiét. Ngusi ta bom vao bé dé nudc mudi cé nong do
15 gam mudi cho méi lit nude véi tdc do 20 lit/phit. Biét ring nong do mudi trong bé sau ¢ phiit
(tinh bang ti s6 ctia khoi lugng mudi trong bé va thé tich nudc trong bé, don vi: gam/lit) 1a mot
ham s f(t), thoi gian ¢ tinh bang phat. Phuong trinh tiém can ngang ctia do thi ham s6 f(t) bing
lay=a, (a € R). Tim a.

& Bai 35. S6 lugng san pham ban dudc ctia mot clta hang quan o trong ¢ (thang) dude cho bdi

2 8 . f
cong thic: S(t) =200 = — —— ) v6it > 1. Xem y = S(¢) 1a mot ham s6 xac dinh trén nia
3 241

khoang 1;+00), biét rang tiém can ngang ciia do thi ham s6 c¢6 dang %, a,b € N* (a,b) = 1. Tinh
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P =a—2b.

& Bai 36. Nguoi ta mudn lam mot céi bé dang hinh hop chit nhat khong nip c6 thé tich bing
1m?. Chiéu cao ctia bé 1a 5dm, cac kich thuée khac 14 z(m), y(m) v6i > 0 va y > 0. Dién tich
toan phan clia bé (khong ké nip) 1a ham s6 S(z) trén khoang (0; +00). Dudng tiém can xién clia
dd thi ham s6 S(x) 1a dudng thang y = ax + b. Tinh gia tri ctia biéu thic P = a? + b2,

& Bai 37. Mot manh vuon hinh chit nhat c6 dién tich bang 144 m?. Biét do dai mot canh clia
méanh vuon 1a z(m). Goi P(z) (mét) 1a biéu thic tinh chu vi ctia manh vuon. Tim tiém can ding
va tiém can xién ctia do thi ham s6 P(z).

& Bai 38. Mot manh dat hinh thang vuong c6 day 16n gap doi day nhd, c6 dién tich 1a S = 24
(m?). Goi z(m) 1a do dai day nho va P(x) 1a chu vi manh dat d6. Tim s6 tiem can cta P(z).

& Bai 39. S6 lugng san pham ban duge clia mot cita hang quan 4o trong ¢ (thang) duge cho bdi

2 8 /
cong thic: S(t) = 200 (§ = 2—_”) v6i t > 1. Xem y = S(t) la mot ham s6 xac dinh trén nita

khoang [1; 4+00), biét rdng tiém can ngang ctia do thi ham s6 c6 dang %, a,b € N*, (a,b) = 1. Tinh
P =a—2b.

& Bai 40. Tu mot tam ton hinh chit nhat ¢6 cac kich thude 1a z(m),y(m) véiz > 1 vay > 1 va
dién tich bang 4m?, ngudi ta cat bon hinh vuong bang nhau & bon goc roi gap thanh mot cai thiing
dang hinh hop chit nhat khong nap (nhu hinh vé) c¢6 chiéu cao bang 0, 5m. Thé tich ctia thimg la

V(z)

ham s6 V(z) trén khoéng (1; +00). Do thi ham s6 y =

¢6 bao nhiéu dudng tiém can ding?

& Bai 41. Cho ham s6 f(z) = 2x — V2?2 — 3z. Tim s6 dudng tiém can xién ctia do thi ham s6.

& Bai 42. Ngusi ta mubn lam mot cai bé dang hinh hop chit nhat khong nap (nhu hinh vé) c¢6 the
tich bing 1m?3. Chiéu cao cia bé 1a 5dm, cac kich thude khac 1a x(m),y(m) véi x > 0 va y > 0.
Dién tich toan phan ctia bé (khong ké nap) 1a ham s6 S(x) trén khoang (0; +00). Dudng tiém can
xién ctia do thi ham s6 S(x) 1a duong thang y = ax + b. Tinh gia tri ctia bicu thitc P = a? + b2

Hdm

& Bai 43. Gia st dan sb6 ctia mot huyen sau ¢ nam ké tit nam 2024 dugc mo ta bdi ham so6
20t + 5 .
f(t) = t—|—+2 , t > 0 (nghin nguoi). Dan s6 ctia huyén d6 luon tang nhung khong vugt qua bao

nhiéu nghin nguasi?
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& Bai 44. Dé loai bo 2% chat gay 6 nhiém khong khi tit khi thai cia mot nha may, ngudi ta wée
. 400z + 10 .
lugng chi phi can bé ra la C(x) = 20w+ 10 (trieu dong), 0 < 2 < 100. Tim dudng tiém can ding
—x

100
ctia do thi ham s6 C(z).
& Bai 45. Mot cong ty san xuat do choi ude tinh chi phi dé san xuit z (sén pham) 1a C(z) =
222 + z + 25 (nghin dong). Goi f(z) 14 chi phi san xuat trung binh mé&i sdn pham. Phuong trinh
duong tiém can xién ctia do thi ham s6 f(r) c6 dang y = azx +b, coi x € [0; +00). Tinh T' = a+ 2b.
& Bai 46. Mot bé chita 6000 lit nude tinh khiét. Ngudi ta bom vao bé dé nude mudi ¢6 nong do
25 gam mudi cho mdi lit nude véi toc do 20 lit/phit. Gia st sau ¢ phit, ti 6 gitta khdi lugng mudi
trong bé va thé tich nudc trong bé (don vi gam/lit) 14 mot ham f(¢). Tim duong tiém can ngang
ctia do thi ham s f(¢), coi t € [0; +00).
& Bai 47. Mot manh dat hinh thang vuong c6 day 16n gap doi day nho, c6 dien tich 1a .S = 24(m?).
Goi x(m) la do dai ddy nhé va P(z) la chu vi manh dat d6. Tim s6 tiém can cia P(z).
& Bai 48. Chi phi xuat ban z cuén tap chi duge cho béi C(x) = 2% — 2000z + 10® dong. Chi phi

L)

chi, dugc goi 1a chi phi trung binh cho mot cudn tap chi khi xuat ban x cuén. Khi s6 lugng cuén

phéat hanh cho méi cudén 1a 4 nghin dong. M(x) = v6i T(z) 1a tdng chi phi cho x cudn tap
tap chi phat hanh cye 16n thi chi phi trung binh cho méi cudn tap chi M(z) sé tiem can v6i dudng
c6 phuong trinh dang y = ax + 0. Tinh 7" = 25a + b.

& Bai 49. Mot vat chuyén dong theo quy luat s(t) = —2t3 + 24t% + 9t — 3 véi t (giay) 1a khoadng
thoi gian tit lic bat dau chuyén dong va s(t) (m) 1a quang dudng vat di duge trong khoang thoi
gian dé6. Hoéi trong khoang thoi gian 10 giay ké tit liac bat dau chuyén dong, vat chuyen dong nhanh
dan hay cham dan?

& Bai 50. Thé tich nudc ciia mot bé boi sau ¢ phit bom duge tinh theo cong thic V(t) =

1 ¢t 4 ,
100 <30t3 — Z) voi 0 < t < 90. Toc do bom nuée 6 thoi diem ¢ duge tinh theo cong thiic

v(t) = V'(t). Tim thoi diém tdc do bom nude 1a 16n nhat va tinh téc do bom nude 16n nhat do.

& Bai 51. Mot hop tac xa nudi ca thi nghiém trong ho. Nguoi ta thay ring néu trén mdi don vi
dién tich ctia mat ho c6 n con ca thi trung binh mdi con ca sau mot vu can nang P(n) = 480 — 20n
(gam). Hoi phéi théa s6 lugng ca trén mot don vi dién tich ctia mat ho thuoe khodng nao dudi day
dé can ning trung binh ctia s6 ca dé tang?
& Bai 52. Sau khi phat hien mot benh dich, cac chuyén gia y té wéc tinh s6 ngudi nhiém bénh ké
ti ngay xuat hién bénh nhan dau tien dén ngay th ¢ 1a f(¢) = 45t — 3t = 0,1,2,...,25. Néu
coi f(t) 1a ham s6 xac dinh trén doan [0;25] thi dao ham f/(¢) dugc xem 1a téc do truyén bénh
(ngusi/ngay) tai thoi diém ¢. Xac dinh khodng thai gian ma téc do truyén bénh gidm?
& Bai 53. Ho ép khi quan co lai, &nh hudng dén téc do ciia khong khi vio khi quan. Téc do clia
khong khi di vao khi quan khi ho dugc cho béi cong thiic

V=kR-r)r*véi0<r <R,
trong do6 k 1a hing s6, R 1a ban kinh binh thuong ctia khi quan, r 14 ban kinh khi quan khi ho
(Nguon: R. Larson and B. Edwards, Calculus 10e, Cengage 2014). Hoi ban kinh ctia khi quén khi
ho bang bao nhiéu thi téc do ciia khong khi di vao khi quan 1a 16n nhat?
& Bai 54. Giam dbéc mot nha hat A dang phan van trong viéc xac dinh mic gia vé xem cic chuong
trinh dugc trinh chiéu trong nha hat. Viéc nay rat quan trong né sé quyét dinh nha hat thu duge
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bao nhiéu 1¢gi nhuan tit cdc budi trinh chiéu. Theo nhitng cuén so ghi chép clia minh, 6ng ta xac
dinh dugc rang: néu gia vé vao ctta 1a 20 USD/ngudi thi trung binh ¢6 1000 ngusi dén xem. Nhung
néu tang them 1 USD/ngudi thi sé mat 100 khach hang hosic gidm di 1 USD/ngudi thi sé c6 them
100 khach hang trong s6 trung binh. Biét rang, trung binh, méi khach hang con dem lai 2 USD lgi
nhuan cho nha hat trong cac dich vu di kem. Hay giap gidam doc nha hat nay xac dinh xem can
tinh gia vé vio ctia 1a bao nhiéu dé thu nhap la 16n nhat.

& Bai 55. Nha san xuat du dinh st dung hét 6 m? kinh dé lam mot bé ca bang kinh c¢6 dang hinh
hop chit nhat khong nip, c6 day 1a hinh vuong (cac mbi ghép c6 kich thudc khong dang ké). Tim
cac kich thude ctia bé ca dé bé ca c6 dung tich 1a 16n nhat?

& Bai 56. Mot ngudi ban gao muén déng mot thing ton dung gao cb thé tich khong doi bing
10m3, thing ton hinh hop chit nhat c¢6 day la hinh vuong, khong nip. Trén thi trudng, gia ton
lam day thung 1a 90000/m? va gid ton lam thanh xung quanh thing la 40000/m?2. Hoéi ngusi ban
gao do6 can déng thing dung gao véi canh day bing bao nhiéu dé chi phi mua nguyén licu la nhé
nhat?

& Bai 57. Mot loai thude duge ding cho mot bénh nhan va nong do thudce trong mau ctia bénh
nhan duge giam sat bdi bac si. Biét rang nong do thudc trong mau ctia bénh nhan sau khi tiém

vao cd thé sau t gid duge cho béi cong thitc c(t) = (mg/L). Sau khi tiém thudc bao lau thi

2+1
nong do thudc trong mau ciia bénh nhan cao nhat?
& Bai 58. Cho mot tam nhom hinh vuong canh 40 cm. Ngusi ta cat ¢ bén goc ciia tam nhom do
b6n hinh vuong bang nhau, méi hinh vuong c¢6 canh bang x (cm), roi gap tdm nhom lai nhu hinh
vé dudi day dé dugc mot cai hop khong ndp. Tim x dé hop nhan dude c6 thé tich 16n nhat?

& Bai 59. Khi san xuat vo lon sita bia hinh tru, cdc nha san xuat luon dat tiéu chi sao cho chi
phi san xudt vé lon la nhé nhat. Hoi khi nha san xuit mudn thé tich ctia hop sita 1a V em?, thi
dién tich toan phan ctia lon stta nhé nhat bang bao nhieu?

& Bai 60. Ngudi ta can lam mot cai bé ca c6 hai ngan, khong c¢6 nip 6 phia trén véi thé tich
1,296 m®. Ngudi ta ciat cac tam kinh ghép lai mot bé ca c6 dang hinh hop chi nhat (hinh vé minh
hoa) véi ba kich thudc 1a a, b, c. Ngusi ta phai thiét ké cac kich thude 1a bao nhieu dé do ton kinh
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nhat (gia st do day clia kinh khong déng ké). Khi d6 hay tinh gia tri biéu thic T =a + b + c.

b

a

& Bai 61. Cong ty truyén hinh cdp Vista hién c¢6 100000 thué bao. Mdi thué bao dang tra cude
thué bao 40$/thang. Mot cudc khéo sat cho thay cit méi lan giam 0, 25$ cude thué bao, cong ty c6
thé c6 them 1000 thué bao. Dé doanh thu thu duge la téi da, cong ty can xéc dinh miic cude thue
bao moi thang 1a bao nhiéu?

& Bai 62. Mot bai béo trong tap chi x& hoi hoc phat biéu rang néu mot chuong trinh cham séc

stc khde dac biét cho nguoi gia duge khdi xudng, thi ¢ nam sau khi n6 duge khéi dong, n ngan
3

2 2z t
ngudci gia c¢o thé tryc tiep nhan duge cac phic 1gi, trong dé6 n = - 6t2 + 32t (0 <t < 12). Vi
gia tri nao ctia t thi s6 ngudi nhan phic lgi t6i da 1a bao nhieu?

& Bai 63. Mot cong ty san xuat dung cu thé thao nhan duge mot don dat hang san xuat 8000
qua béng tennis. Cong ty nay sé hitu mot s6 may méc, mdi may cé the san xuat 30 qua bong trong
mot gio. Chi phi thiét 1ap cdc may nay 1a 200 nghin dong cho mdéi may. Khi duge thiét lap, hoat
dong san xuat sé hoan toan dién ra tuy dong dudi sy gidm sat. SO tien phai trd cho ngudi gidm sat
12 192 nghin dong mot gio. S6 may méc cong ty nén st dung 1a bao nhiéu dé chi phi hoat dong la
thap nhat?

& Bai 64. Cong ty X can van chuyén hang dén mot dia diém cach cong ty 100 dam. Chi phi trén
modi chuyén hang ma cong ty phai trd bao gom chi phi nhién liéu va chi phi thue tai xé. Khi xe chd
hang di chuyén véi toc do o dam/gid thi chi phi nhién liéu (tinh bang USD) trén mdi dam dudng
1 /64 9 ) N
duge cho bdi cong thie C(x) = 5 (— + mw) Ngoai ra, gia thué tai xé 1a 16 USD mdi gio 1ai
T

xe. Biét rang téc do di chuyén clia xe ché hang khong duge phép vugt qua 50 dam/gic. Hoi chi
phi nhé nhat ma cong ty dé phai tra trén méi chuyén hang 1a bao nhieu USD?

& Bai 65. Khi dao choi trong mot cong vien ban An di chuyén trén cau cong c6 hinh parabol, ban
Lan di chuyén trén bd ho dudng tron (minh hoa bang hinh vé duéi day). Khoang cach gitta hai
chan cau parabol 14 AB = 30 m, dinh H ctia parabol cach duong thang AB mot khoang HK = 30
m, khoang céch tit tam I ctia duong tron dén duong thing AB vi HK lan luct 1a TE = 30 m va
IH = 30 m. Tinh khodng cach nhé nhat gitta hai ban An va Lan, biét rang duong tron ¢6 ban kinh
bang 3 m (két qui lam tron dén hang phan chuc).

H

H
A K
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& Bai 66. Co6 hai xa A, B cung 6 mot bén bo song. Khodng cach tit hai xa d6 dén bo song lan
lugt 1a AA’ = 500 m, BB’ = 600 m. Ngudsi ta do duge A’B’ = 2200 m nhu hinh vé dué6i day. Cac
k§ su muén xay dung mot tram cung cap nude sach nam canh bén bd song cho ngudi dan ctia hai
x& sit dung. Dé tiét kiem chi phi, cac k¥ su phai chon mot vi tri M ciia tram cung cap nudc sach
dé trén doan A’B’ sao cho tong khoadng cach tit hai xa dén vi tri M la nhé nhat. Hay tim gia tri
nhd nhét ctia tong khodng cach do.

& Bai 67. Trong quang hoc, chting ta biét dinh luat quang hoc vé do chiéu sang. N6 duge phat

biéu nhu sau: Khi mot nguon sang chiéu len mot méat phang, do chiéu séng tit ngudn sang A dén

i cos o
AB2 7\ 2 z

xa ctia anh sang lén ngusi quan sat (coi rang ngudi quan sat nhin thang xudng mat ban, tham

khao hinh vé bén.

mot diém B cho béi cong thic T = trong do ¢ 1a do phat sang clia nguon A, a 1a géc phan

Mot dong xu duge dit cach ngon nén mot khoang BC' = 30 cm. Hoi ngon Itta clia cay nén nén
dat ¢ do cao h bing bao nhiéu dé chiéu sang 16 nhat dong tién xu ndm trén ban (két qua lam tron
dén hang phan chuc)?

A

& Bai 68. Bac An mudn xay dung mot chudng nudi chim bo cau c6 dang khdi hop chit nhat
ABCD.A'B'C'D’. Tit s6 tién da chuan bi dé mua vat lieu va dua vao khong gian sin c6 dé xay
dung chudng nuoi, bac An dy kién xay dung chudng c6 tong dién tich clia tat ci cac mat 1a 36 m?,
do dai duong chéo AC’ bang 6 m. Véi nhitng diéu kién d6, chuong duge xay dung toi wu néu thé
tich chuong 16n nhat. Hay gitp bac An tinh xem gia tri t6i wu dé6 ciia thé tich chudng nudi dé bang
bao nhiéu mét khoéi (két qud dugc lam tron dén chit so6 hang phan chuc)?

& Bai 69. Anh Nam c6 mot cai ao dién tich 50 m? dé nuoi ca dieu hong. Vu vita qua, anh nuoi
v6i mat do 40 con/ m? va thu dugc 3 tan ca thanh pham. Theo kinh nghiém nuoi c4 clia minh anh
thay ct tha gidam di 8 con/m” thi méi con ca thanh phim tang them 0,5 (kg). Dé téng ning suat
cao nhat thi vu t6i anh Nam nén mua bao nhiéu ca gidng dé tha? (Gia st khong c6 hao hut trong
qué trinh nuoi)

& Bai 70. Mot ho nude ¢ Bac Ontario da phuc hoi sau mot vu tran axit khién tat ca ca hoi 6 do
chét. Mot chuong trinh tai tha ca da tha 800 con ca hoi vao ho. Ba nam sau, s6 lugng dude ude
tinh 1 6000 con. Stic chita ctia hd dude cho 1a 8000 con. Dé danh gia kha nang tang trudng, ngudi

ta mo phéng s6 lugng cé trong ho qua tiing nam thong qua ham s6 P(t) = W(a, b,c € R)
a .
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c6 do thi nhy hinh vé bén duéi (trong dé ¢ tinh theo nam ké tit lic bat dau tha ca vao ho).
P(t)

y="P(t)

0 t

Stt dung mo hinh trén hay tinh toc do ting trudng t6i da (don vi con/nam) ctia dan ca. Két qua
lam tron dén hang don vi.

& Bai 71. Trong khodng thoi gian tit ngay 01/01/2024 dén hét ngay 30/12/2024 nhém nghién
ctiu da quan sat st phét trién clia mot quan thé sinh vat X. Két qua nghién ctu chi ra ring, tai
ngay thit ¢ clia nam 2024 (tinh tit ngay 01/01/2024) s6 ca thé sinh vat X trong quan thé duge wde

. 1
lugng béi ham s6 f(t) = —%t?’ + bt? + ct + 12000 (con), 0 < ¢t < 365 va ngay 26/09/2024 1a ngay

c6 86 lugng ca the sinh vat X nhic¢u nhat v6i 55740 con. Ngay 25/11/2024 s6 lugng ca the sinh vat
X dugc uée lugng khodng bao nhiéu nghin con? (Két qua lam tron dén hang phan chuc).

& Bai 72. Hé thong mach méau chita cac mach mau gom dong mach chinh, dong mach con, mao
mach va tinh mach dé gitip dua mau tir tim dén cac co quan va ngudc lai. He thong hoat dong dé
t6i wu hod (t6i thiéu) nang lugng ma tim st dung trong qué trinh bom mau. Dac biét nang luong
nay giam khi stic can ctiia mau giam. Hinh vé dudi dady minh hoa mét mach mau chinh ¢6 ban kinh
r1 phan nhanh v6i mot géc a° tao thanh mot mach mau nhé hon véi ban kinh r,.

Phan nhanh
mach mau

St dung mo ta Dinh luat Poiseuille, nguoi ta da chiing minh duge stic can cia mau theo con dudng
ABC la

R<a)zc(a—bcota b >

7 rsin o

N , N 2
véi C,a,b la cac hang so. Khi ban kinh mach méau nho bang 3 ban kinh mach mau chinh. Xac
dinh « dé sitc can nay 1a nhd nhat. (Lam tron két qua dén hang don vi).

& Bai 73. Mot chiéc pha chay giita dat lién va ddo Dedlos. Pha c6 cong suat toi da 1a 1000 xe hoi

modi chuyén, nhung viéc tai gan hét cong suat rat tén thoi gian. Biét rang s6 luong xe hoi dua lén
~ . 2000t . ~ N
pha mdi chuyén la f(t) = %+ 1 va mat mot khodng thoi gian 1a 1 gid. Moi xe can trung binh 3,6

giay dé do xubng khi dén diém dich. Thoi gian di chuyén dén dao va thoi gian vong vé déu mét

1,28 git. Nen tai bao nhiéu xe lén pha cho mdi chuyén di dé lugng xe trung binh di chuyén qua lai
d4do moi gio dat 16n nhat? (lam tron két qua dén hang don vi).

» Swwe targ va Bién soan: Lé /’Zz‘n/( )(/(a 0399653362



Chuong 3. TRAC NGHIEM TRA LOI NGAN

& Bai 74. Mot thi sinh danh 40 phut dé lam 21 cau hoéi mitc do van dung va van dung cao trong
dé thi t6t nghiep THPT Qudc Gia mon Toan bao gom: 14 cau héi van dung va 07 cau héi van

dung cao. Néu danh x phit cho cac cau héi van dung thi tong diém thi sinh dat duge cho nhém
14z

5(x +1)

sinh dat dugc cho nhém cau hoi van dung cao la

cau héi van dung la con néu danh y phit cho cac cau héi van dung cao thi tong diém thi

Yy o .. N N N ‘ n
———— Hoi thi sinh nay nén danh bao nhiéu
5(3y + 1) Y
phiit cho nhém cau hoi van dung cao dé tong diém cho 21 cau héi mitc do van dung va van dung
cao la 16n nhat?

& Bai 75. Mot doanh nghiép san xuat thiét bi dién ti thong minh c6 quy trinh van hanh va
chinh sach thué nhu sau: Trong mdi thang, doanh nghiép phai chi trd mot khoan chi phi ¢6 dinh
200 tridu dong, khoan chi phi nay khong phu thudc vao sé luong san pham san xuat. Ngoai ra,
dé hoan thién méi san pham, doanh nghiép phai chiu chi phi bién déi 1 trieu dong cho mdi san
pham. Méi san pham dugc ban ra thi truong véi gia 3 trieu dong mot san pham. Nham khuyén
khich gia ting quy mo san xuat, co quan quan 1y ap dung chinh sach thué tinh theo téng doanh
thu trong thang, véi mic thué suat gidm dan theo san luong. Néu doanh nghiép ban dudi 100 sin
pham trong thang, thué suat 1la 10% tong doanh thu. Néu ban tit 100 dén dudi 300 san pham, thué
suat 1a 8% tong doanh thu. Néu ban tit 300 sdn pham trd len, thué suat 1a 5% tong doanh thu.
Goi z 1a s6 lugng san pham doanh nghiép san xuat va ban ra trong mot thang (z € N*). Gid st
s6 san pham doanh nghiép san xuat trong thang duge ban hét. Héi doanh nghiép can san xuat t6i
thiéu bao nhiéu san pham dé bat dau c6 1ai?
& Bai 76. Cong ty chimg khoan VNStock can xit Iy 18000 lénh giao dich trong mot ngay lam
vige (8 gio). He thong gom cac méy chu xtt Iy véi thong s6 nhu sau

& Niang suat 250 lénh/gio/may.

& Chi phi trién khai 15 trieu dong/mdy (cai dat ban dau).

< Chi phi van hanh dién v& bao tri 120000 dong/gic/may.

& Chi phi nhan vién giam sat 8 trieu dong/gio (tra theo gio lam viéc thuec té).
Tim chi phi thap nhat ma cong ty phai bé ra dé thuc hien s6 lugng giao dich néi tren (lam tron
dén hang don vi cia trieu dong).
& Bai 77. Dé han ché vi pham thoi gian lam viec déi véi cong nhan, giam déc cong ty quyét dinh
x1t 1y bang cach phat tien. Nho sy gidm sat chit ché cia quan doc, giam doc cong ty biét duge

. N,
trong mot thang, gitta ti 1& cong nhan vi pham ding &k lan (1 < k < 2) la t, = Wk (trong d6 Ny,
14 s6 cong nhan vi pham ding k 1an, N 1a tong s6 cong nhan) va mitc phat méi lan vi pham c6
mdi lien hé nhu sau: Néu moi cong nhan nop phat x nghin dong (60 < z < 300) khi vi pham lan
. 4

ty = —
r+10 T 230

(khong c6 cong nhan nao vi pham qua hai lan). Biét ring N khong ddi va bang 2 400. Tong s6 tién

thit nhat va nop phat  — 20 nghin dong khi vi pham lan thi hai thi ¢; =

nop phat trong mot thang it nhat 1a bao nhieu trieu dong? (két qua lam tron dén hang don vi)

& Bai 78. Trong Vat ly, mot dao dong diéu hoa la dao dong c6 phuong trinh chuyén dong duge
cho béi cong thiic x(t) = Acos(wt + ¢), trong d6 A 1a bien do ctia dao dong, w (rad/s) 1a tan s6
goc va ¢ (rad) 1a pha ban dau. Trong Vat 1y, dong nang (Tiéng Anh: kinetic energy) clia mot vat
la nang lugng ma né cé6 duge ti chuyén dong ctia n6. Duge xac dinh bdi cong thic W = %m . UQ(t)
trong d6 m (kg) 1a khdi lugng ctia vat va v(t) (m/s) 1a van tdc ctia vat tai thoi diem ¢ (s). Gid
st mot vat c6 khéi luong m = 100 (gam) dao dong diéu hoa véi phuong trinh chuyén dong:
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x = 40 cos (2007rt — g) (cm). Khi d6 dong nang vat doé dat gia tri 16n nhat biang bao nhieu (J)?
(Lam tron dén hang phan chuc).

& Bai 79. Gia sit doanh s6 ban hang (don vi triéu dong) clia mot san pham méi trong vong mot s6
nam nhat dinh tuan theo quy luat logistic duge mo hinh héa bang ham s6 f(t) = 500(t* + me™),
v6i t > 0 1a thoi gian tinh bing nam ké tit khi phat hanh san pham méi, m < 0 la tham s6. Khi
dé dao ham f’(t) sé bicu thi téc do ban hang. Biét ring toc do ban hang ludn ting trong khoing
thoi gian 10 nam dau phat hanh san pham, khi d6 gia tri nhé nhat ctia m bing bao nhieu?

& Bai 80. Mot hop téc xa nudi ¢4 thi nghiem trong ho. Cit sau moi vy, ngudi ta thay rang néu trén
mdi don vi dién tich clia mét ho ¢6 n con ca thi trung binh méi con céa can ning P(n) = 540 — 18n
(gam). Vay tha ca tit bao nhiéu con trd di trén mot don vi dién tich clia mat ho thi sdn lugng ca
giam?

& Bai 81. Mot cong ty bat dong san c¢6 150 can ho cho thué, biét rang néu cho thué mdi can ho
v6i gia 2 trieu dong mdi thang thi méi can ho déu c6 nguoi thué va cit mdi lan tang gia cho thue
mdi cian ho them 100.000 dong moi thang thi ¢6 thém 5 can ho bi bo trong. Thu nhap clia cong ty
bat dau gidm ti lan tang gia thit may?

& Bai 82. Tu mot miéng ton dang nita hinh tron c¢6 ban kinh R = 4 dm, nguoi ta mudn cit ra
mot hinh chit nhat. Hoi dién tich 16n nhét ctia hinh chit nhat ¢6 thé cit duge 14 bao nhiéu?

M N

Q 0 P

& Bai 83. Hai thanh phd A va B cich nhau mot con song. Ngudi ta xay dung mot cay cau EF
béc qua song biét rang thanh phd A cach con song mot khoang 1a 4 km va thanh phé B cach con
song mot khodng 1a 6 km (hinh vé), biét HE + KF = 20 km v do dai EF khong d6i. Hoi xay
cay cau cach thanh phé A 1a bao nhiéu km dé dudng di tit thanh phé A dén thanh phd B la ngin
nhat (di theo duong AEFB)? (két qua lam tron dén phan chuc)

A 4kmH

K6km

& Bai 84. Mot cong ty bat dong san c6 50 can ho cho thué. Biét rang néu cho thué médi can ho
v6i gia 2.000.000 dong moi thang thi moi can ho déu c6 ngudi thue va cit méi lan tang gia cho thue
modi can ho 100.000 dong moi thang thi c6 thém 2 can ho bi bo tréng. Mudn c6 1gi nhuan cao nhat,
cong ty d6 phai cho thue véi gia mdi can ho 1a bao nhiéu (don vi tinh bang trieu dong va lam tron
két qua t6i hang phan tram)?
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Chuong 3. TRAC NGHIEM TRA LOI NGAN

& Bai 85. Hang ngay muc nuée clia mot ho thiy dien len va xudng theo lugng nude mua, va cac
sudi nuée do vé ho. Do sau ctia muc nude trong ho tinh theo mét va len xudéng theo thai gian trong
; . AR -

ngay sau t (gio) (ke tit 8h sang) duge cho bdi cong thite h(t) = 24t + 5t — 3 Biét rang phai thong
b4o cho cac ho dan phai di doi trude khi x4 nude quy dinh truée 5 tiéng dong ho. Hoéi can thong
bao cho ho dan di doi trude khi x4 nude may gio, biét rang muyc nude trong ho phai lén cao nhat
mdéi xa nude?

& Bai 86. Dé tao ra phan xung quanh ctia mot hop keo socola c6 dang hinh lang tru ding (khong
tinh hai day), nguoi ta dung mot to gidy bia hinh vuong ABCD c¢6 canh la 15 cm. Ta gap tam
bia theo hai canh M N va PQ vao phia trong cho dén khi AB va C'D tring nhau nhu hinh vé dé
duge hinh ling tru ding khuyét hai day. Khi d6 ta cé thé tao dude hop keo socola co thé tich 16n
nhat 1a bao nhieu (Iam tron két qua dén hang don vi) centimet khoi, biét thé tich ctia khéi ling
tru bang dién tich day nhan véi chiéu cao?

B M Q C M= e
B = (|

X db

A N P D P
A=D

& Bai 87. Ngusi ta gizng ludi dé nudi rieng mot loai ca trén mot goc ho. Biét rang ludi duge gising
theo mot dudng thing tit mot vi tri trén bd ngang dén mot vi tri trén bo doc va phai di qua mot
cai coc da cAm sdn & vi tri A. Dién tich nhé nhat c6 thé giing luéi 14 bao nhiéu mét vuong, biét
rang khodng cach tit coc dén bo ngang 13 5 m va khodng cach tit coc dén bo doc 1a 12 m.

Bo doc

hu nuo?
ca rieng*

Bo ngang

D

& Bai 88. Hinh vé du6i day mo t4 mot cay cau vugt c6 mit cat ding 1a mot phan parabol noi
hai diéem A, B va nhan dudng trung truc ciia doan AB lam truc doéi xing, AB = 400m. Khoang
cach tit dinh cay cau dén AB bing 8m. Xét tiép tuyén A tai diém M trén mat cau, ngudi ta quy
wée tan(A, d) 1a do doc tai M clia mit cau, véi d 1a dudng thing di qua hai diém A, B. Do dbc
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16n nhat ciia mat cau la bao nhiéu?

200 m 200 m

& Bai 89. Mot doanh nghiép san xuit doc quyen mot loai san pham. Gia st khi san xudt va
ban hét z san pham d6 (0 < z < 2000), tdng s6 tién doanh nghiép thu duge (don vi: chuc nghin
dong) 1a f(x) = 20002 — 2% va tong chi phi (don vi: chuc nghin dong) doanh nghiép chi ra la
g(z) = 2% + 1440z + 50. Gia st mitc thué phu thu trén mot don vi san pham ban duge 1a ¢ (chuc
nghin dong) (0 < ¢ < 300). Mitc thué phu thu ¢ (trén mot don vi san pham) sao cho nha nude
nhan dugc s6 tién thué phu thu 16n nhat va doanh nghiép cling thu duge lgi nhuan 16n nhat theo
miic thué phu thu d6 1a bao nhiéu triéu dong?

& Bai 90. Mot cong ty nong san c6 cong suat ché bién khong qua 200 tan nguyén lieu mot thang.
Néu cong ty ché bién z tan nguyen li¢u trong mot thang (1 < x < 200) thi chi phi sdn xuat va
doanh thu lan lugt la C'(z) = 0,001z + 30z + 10 (trieu dong) va R(z) = 60z (trieu dong). Loi
nhuan 16n nhat ma cong ty dat duge trong mot thang 14 bao nhiéu triéu dong?

& Bai 91. Ong Vinh dang & trong rimg dé dao vang. Ong ta tim thiy vang 6 X, cach diém A 1a 3
km. Diém A ndm trén duong bo bién (dudng ba bien 1a dudng thang). Trai ctia ong Vinh ndm 6 Y,
cach diem B 14 3 km. Diém B ciing thuoc dudng bo bién. Biét ring AB = 18 km, AM = NB =1z
km vi X A vuong goc v6i bs bien, Y B vuong goéc véi by bien. (Nhu hinh vé sau)

Vang Trai ctia £ n%/Vinh
RUNG
3 km So 2 3 km
A zim M B& bién "y TN 3
18 km

Khi dang dao vang, Ong Vinh bi rén cin, chat doc lan vao mau. Sau khi bi cdn, nong do chat doc
trong mau tang theo thoi gian duge tinh theo phuong trinh y = 501log(t + 2). Trong d6, y 14 nong
do, t 1a thoi gian tinh bing git sau khi bi rdn cdn. Ong Vinh can quay trd lai trai dé lay thubc giai
doc. Ong &y chay trong rimg va trén bai bién véi van toc lan lugt 14 5 km/h va 13 km/h. Dé vé
dén trai Ong Vinh can chay tit trong rimg qua diém M, N trén bai bién. Tinh nong do chat doc
trong mau thap nhat khi ong Vinh vé dén trai (Iam tron dap 4n dén hang phan chuc).

& Bai 92. Mot bé chita 1000 lit nude tinh khiét. Ngusi ta bom vao bé d6 nuée mudi ¢6 nong do
15 gam mudi cho méi lit nude véi téc do 20 lit /phit. Biét ring nong do mudi trong bé sau ¢ pht
(tinh bang ti s6 ctia khoi lugng mudi trong bé va thé tich nudc trong bé, don vi: gam/lit) 1a mot
ham s f(t), thoi gian ¢ tinh bang phit. Phuong trinh tiém can ngang ctia do thi ham s6 f(¢) bang
la y =a, (a € R). Tim a.

& Bai 93. Mot ky su dang thiét ké vien (bien dang) ctia mot chi tiét ky thuat can phai chiu lyc
nén t6i wu. Vién nay duge mo hinh héa trén mat phing toa do Oxy. Bien dang cong clia chi tiét

» Swwe targ va Bién soan: Lé /@)z/( )(/(a 0399653362



Chuong 3. TRAC NGHIEM TRA LOI NGAN

dugc mo ta bdi do thi (C) clia mot ham s6 phan thitc bac hai trén bac mot, c6 dang tong quat
2 b 2 2
lay = flo) = Lj“, voi m = 1. Biét do thi (C) nay cit Oy tai diem A(0;1), qua diem
mx +n
1 2 NS
B(-1; 5), c6 dudng tiém can ding z = 1 va c¢6 mot diem cuc tri 1a C'(2;5). Khi d6, a + b —n bang
bao nhiéu?

& Bai 94. Mot bic tranh cao 4 m dugc treo trén tuong c6 mép dudi cao hon tam méat ngudi quan
sat 3 m (nhu hinh vé). Ngusi quan sat phai ding cach tudng bao nhiéu mét dé c6 duge tam nhin
thuan lgi nhat (tdc la, ¢ géc nhin 0 lon nhat)?

& Bai 95. Cho hinh chit nhat ABC'D ¢6 mot canh ndm trén truc hoanh va hai dinh A(0;0),
C(6;4). Goi H la trung diém ciia doan thang AC. Duong tron (C) c6 tam I(3;1) va di qua H.
Ngudi ta mudn thiét ké mot dai LED b#t dau tit diem A va két thic tai C'. Dai LED c6 hinh dang
1a mot phan ctia do thi ham s6 bac ba f(x) = az® + bx* + cx + d. Biét dai LED tiép xtc véi duong
tron (C) tai H, tinh 27a + 3b + ¢ + 9d.

Yy
C
B
H
@
A D T
& Bai 96. Manh dat vuon ctia nha anh Diép ¢6 mot phan ranh gidi cling 1a mot phan dudng cong
(C):y = m—j_z, bao quanh né la song nude. Véi hé truc toa do Oxy thich hgp, don vi trén moi
x

truc 14 10 mét thi duong cong (C) di qua diem (2;3) va c6 dudng tiem can ding » = 1. Hang
ngay anh Diép phai diing thuyén méy dé van chuyeén trai cay tit khu vuon ctia minh dén hai tuyén
duong Ay: 2z +y—4=0va Ay: 2 + 2y — 2 = 0 cho nhitng ngudi lai buon tit noi khac dén. Anh
Diép can xac dinh mot vi tri M (z0; yo) thude khu vasn ctia minh dé tong khoang cach tit vi tri M
d6 dén hai tuyén duong A;, Ay 1 bé nhat. Hoéi khodng cach tit vi tri dude chon lam gboc toa do
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dén diém M 1a bao nhiéu mét (lam tron dén hang phan chuc)?
)

Rung cay

Ay

& Bai 97. Mot ngudi can di tit khach san A bén bd bién dén hon déo C. Biét ring khoidng cach
tit ddo C' dén b bién 13 10 km, khoang cach tit khach san A dén diém B trén bo gan dao C nhat
13 40 km. Ngudi d6 c6 thé di dudng thiy hodc di dudng bo rdi di dudng thiy (nhu hinh vé bén).
Biét kinh phi di duong thily bang thuyén 1a 5 USD/km, di duong bo bang xe taxi la 3 USD/km.
Hoéi ngudi d6 phai di dudng bo mot khoang bao nhiu dé kinh phi nhé nhat? (Két qua ghi dusi
dang thap phan)

A

& Bai 98. Hinh vé bén dudi mo ta doan duong di vao GARA OTO ciia bac An.

GARA OTO
2.6(m

Doan dudng dau tién c6 chiéu rong bang x (m), doan dudng thang vao cong GARA c6 chiéu rong
2,6 (m). Biét kich thudc xe 6t6 1a 5 x 1,9m (chidu dai x chiéu rong). Dé tinh toan va thiét ké
duong di cho 6t0, ngudi ta coi 6td6 nhu mot khoéi hop chit nhat c¢6 kich thude chiéu dai 1a 5 (m),
chiéu rong 1,9 (m). Tim chiéu rong nhé nhat ciia doan dugng dau tien dé 6t6 c6 thé di vao GARA
duge? (Lam tron két qua dén hang phan muoi; gid thiét oto khong di ra ngoai duong, khong di
nghiéng va o6to6 khong bi bién dang).

& Bai 99. Hinh vé sau mo6 td mot duong cong Agnesi va duge xay dung trong hé toa do Oxy nhu
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Chuong 3. TRAC NGHIEM TRA LOI NGAN

sau: vé mot dudng tron c¢6 tam 7(0;1) va ban kinh bang 1, tit diem O ké mot dudng thang cat
dudng tron tai diém thit 2 1a diém B va cit duong thing y = 2 tai diem A. Goi P la giao diém
cia dudng thang qua A va vuong goc véi Ox va dudng thang qua B vuong goc véi Oy. Tap hop
cac diém P tao thanh mot dudng cong y = f(x) goi la dudng cong Agnesi. Tiép tuyén clia do thi
ham s6 y = f(z) ¢6 he s6 goc 16n nhat bang bao nhieu? (lam tron két qua dén hang phan muoi).

Yy

y=2 Q A

(0;1)e BF---=

[0) x

& Bai 100. Dé lam mot mang x6i nude c6 dang hinh lang tru, tit mot tam ton kich thuée 0, 9m x 3m
ngudi ta gip tam ton d6 nhu hinh vé dudi. Biét mit cat clia mang x6i 13 mot hinh thang can. Hoi
x (m) bang bao nhiéu thi thé tich mang x6i 16n nhat?

3m N T
O,Qm 073H\ ////» 77777777777 073111 OaSHUaSm
3m

0,3m

Tam ton Méng xbi Mt cit

& Bai 101. Tai mot cong ty san xuat do choi an toan cho tré em, cong ty phai chi 34 567 USD dé
thiét lap day chuyén san xuat ban dau. Sau d6, cit san xuat dugc mot san pham do choi X, cong
ty phai trd 8 USD cho nguyén liéu ban dau va nhan cong. Goi z (z > 1) 1a s6 do choi X ma cong
ty da san xuat va C(x) (don vi: USD) la tong s6 tién bao gdom ca chi phi ban dau ma cong ty phai
chi tra khi sdn xuat = do choi X. Khi dé chi phi trung binh cho méi san pham do choi X 13 ham s

— C . )

C(z) = (z) xac dinh trén [1;+00). Khi s6 do choi sdn xuat tdng 1én thi chi phi trung binh cho
x

mdi san pham do choi X gidm xudng nhung khong xuéng dudi mitc t6i thidu 14 bao nhieu USD?

& Bai 102. T mot tAm bia moéng hinh vuong canh 6 dm, cit bo bon tam gidc can bang nhau c6

canh day la canh ctia hinh vuong ban dau va dinh 1a dinh ctia mot hinh vuong nhé phia trong roi
gap len, ghép lai tao thanh mot khoi chép tit giac déu nhu hinh sau.

Thé tich ctia khéi chép c6 gia tri 16n nhat bang bao nhiéu decimét khéi (Iam tron két qua dén hang
phan chuc)?

& Bai 103. Mot chuyén dong thang x4c dinh bdi phuong trinh S(t) = at®+bt?+ct+d (a,b,c,d € R)
trong d6 ¢ tinh bang giay va s tinh bang mét. Biét rang do thi ctia ham s6 S(t) 14 dudng cong nhu
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hinh bén duéi:

Tinh van t6é¢ (m/s) clia chuyén dong tai thoi diém gia toc bing 12 m/s”.

& Bai 104. Mot thung chita nhién lieu gom phan 6 gitta 1 mot hinh tru ¢6 chiéu dai b mét (b > 0)
va hai dau la cac ntta hinh cau ban kinh 7 (r > 0) (hinh v&).

h

l

\ /
\ i
| 1

| |
I |
1 \
/ \

Biét ring thé tich ctia thing chita 1a 144 0007 m3. Dé son mét ngoai ctia phan hinh cau can

20000 dong cho 1 m?2, con son mit ngoai cho phan hinh tru can 10000 dong cho 1 m?. X4ac dinh
r dé chi phi cho viéc son dién tich mat ngoai thiing chita (bao gom dien tich xung quanh hinh truy
va dién tich hai nita hinh cau) la nhé nhat, biét rang ban kinh r khong duge vugt qua 50 m.
& Bai 105. Mot cong ty san xuét va ban ra 100 san pham mbi ngay vdi chi phi san xuat 1a 1 trieu
dong/san pham. Cong ty phan phoi s6 sdn pham nay dén hai ctta hang ban 1é. Do su khac bigt vé
vi tri, nhu cau, mat bang,... nén mdi ctta hang c6 chi phi van hanh va doanh thu khac nhau theo
s6 lugng san pham ban ra.

Tai ctta hang thit nhat, chi phi van hanh cho méi san pham la 14 nghin dong. Doanh thu ti
viéc ban z; san pham tai cita hang nay (0 < z; < 100, 7; € N) dudc mo ta bdi ham s6

Ry(z1) = —62% +2000z; (nghin dong).
Tai cita hang thit hai, chi phi van hanh cho mdi san pham la 30 nghin dong. Doanh thu tit viéc
ban x5 san pham tai ctta hang nay (0 < 25 < 100, 25 € N) duge mo ta bdi ham s

Ry(xy) = —625 + 180025 (nghin dong).
(Chi phi van hanh bao gom céac khoan chi phi ding cho quang cdo, van tai,...). Lgi nhuan ctia cong

ty 1a tong loi nhuan tit viec ban san pham tit hai cita hang.

Héi 1gi nhuan 1én nhat ma cong ty dat dugc la bao nhiéu tricu dong? (gia st s6 san pham &
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c4 hai ctta hang déu duge ban hét méi ngay va két qua dugce lam tron dén chit s6 thap phan thi
nhat).
& Bai 106. Mot bo ho hinh tron ¢6 ban kinh bang 2 km, duong kinh AB (tham khéo hinh vé).
Tit diém A anh Tai chéo mot chiée thuyén véi van téc 3 km/h dén diém C' trén hd, 1oi chay doc
theo thanh ho dén vi tri B v6i van tdc 6 km/h (C' khong trung véi A va B).

C

Thoi gian ngan nhat ma anh Tai di chuyén tit A dén B la bao nhiéu (thdi gian tinh bang gio, két
qué lam tron dén hang don vi).
& Bai 107. Khi loai thuéc A duge tiém vao beénh nhan, nong do mg/l ctia thude trong mau sau

. . s 30
x phut (ke tit khi bat dau tiém) duge xac dinh béi cong thic C(x) = 5 —f2
x

. Dé dua ra nhiing 15i

khuyén va cach xit i phit hop cho bénh nhan, ta can tim khoang thdi gian ma nong do ciia thude
trong mau dang tang. Hay cho biét ham nong do thudc trong mau C(z) dat gia tri cyc dai la bao
nhiéu trong khoang thoi gian 6 phut sau khi tiem (két qui lam tron dén hang phan mudi)?

& Bai 108. Vao lic 12 gis 7 phit anh Himg chay xe xuat phat tit diem A va di dén diém C véi
van toc 14 60 (km/h). Biét ring 7 phit truéc dé anh Quang chay xe xuat phét tit diém B vé6i van
toc 1a 30 (km/h) sao cho hai quang dudng ctia hai xe hgp nhau mot goc 60° nhu hinh vé dudi day.
Cho biét AB = 42 (km) va vao lac a gio b phtt thi anh Quang va anh Hung & vi trf ¢6 cuc li gan
nhat dé viy tay chio nhau (a,b € N*). Tinh a +b? Xem nhu hai xe déu chuyén dong déu va khong
c6 tac dung ngoai lite hay yéu t6 nao khac.

B

C
A

& Bai 109. C6 hai cay cot, mot cdy cao 12 m va mot cay cao 28 m ding cach nhau 30 m. Chiing
dugc gitt bang hai sgi day gin vio mot coc duy nhat néi tit mit dat dén dinh mdi cot. Tong chiéu
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dai ngan nhat ctia hai s¢i day 1a bao nhiéu mét?

28 m

12 m

A z (m) C B
30 m

& Bai 110. Mot dai 1y nhap khau trai cay tuci dé phan phdi cho cac cita hang. Mai lan nhap khau
trai cay, khoang chi phi van chuyén (khong doi) la 25 triéu dong. Chi phi bao quan mdi ta tréi cay
trong kho 1a 80 nghin dong/ngay. Thai gian bdo quan t6i da 10 ngay. Biét ring, ké tit ngay dau
tien nhap hang, dai 1y sé phan phoi t6i cac clta hang 25 ta trai cay moi ngay. Mdi lan nhap hang,
dai 1y phai nhap du trai cay cho bao nhiéu ngay phan phdi dé chi phi trung binh cho mdi ngay
thap nhat (bao gom chi phi van chuyén va chi phi bdo quan trong kho)?

& Bai 111. Mang trugt ctia mot cau trugt cho tré em (Hinh a) duge udn tit mot tam kim loai c6
bé rong 80 cm, mat cat duge mo td & Hinh b. Nha thiét ké khuyén céo, dién tich mat cit cang 16n
thi cang dam bao an toan cho tré em. Véi z dat gia tri bang bao nhiéu thi mitc do6 ddm bao an
clia cau truct dat cuc dai?

y cm
a) b)

& Bai 112. Cong ty chiing khoan VNStock can xit Iy 18000 lénh giao dich trong mot ngay lam
viec (8 gio). He thong gom cac méy cht xit Iy v6i thong s6 nhu sau

< Niang suat 250 lenh/gic/may.

< Chi phi trién khai 15 trieu dong/mdy (cai dat ban dau).

< Chi phi van hanh dién va béo tri 120000 dong/gid/may.

& Chi phi nhan vién giam sat 8 trieu dong/gio (tra theo gio lam viéc thuec té).

Tim chi phi thap nhat ma cong ty phai bd ra dé thuc hién s6 lugng giao dich néi tren (lam tron
dén hang don vi cia trieu dong).

& Bai 113. Ngudi ta can cit mot tam ton c6 hinh dang 14 mot elip v6i do dai truc 16n biang 8,
do dai truc bé bang 4 dé dugc mot tam ton hinh chit nhat noi tiép elip. Nguoi ta go tam ton hinh
chit nhat thu duge mot hinh tru khong c6 ddy (nhu hinh bén). Tinh thé tich 16n nhat c6 thé thu
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duge ctia khdi tru d6. (Lam tron két qua dén hang phan tram).

& Bai 114. Hinh vé sau mo phéng mot mat cat ngang ciia mot phan hon ddo X, trén hon dao
X c¢6 mot 16p dat canh mot bd bién, phan nho lén cao la dinh ctia mot qua doi va phan triing tao
thanh mot ho nuée ty nhién. Trén hé toa do Owzy, duong cong y = f(x) = ax® + bx? + cx + d v6i
a,b,c,d € R mo phéng do cao clia 16p dat bén canh bo bién véi truc Oz 1a myc nuée bién, don vi
trén cac hé truc 1a mot kilomét. Biét khoang cach gitta hai bén chan doi 1a OA = 2 km, chiéu dai

ctia ho 1a AB = 1 km va ngon doi cao 528 m.
Y

Doi

l

- 2
Bién

Do sau clia ho tai diém sau nhat xap xi 1a bao nhiéu(lam tron dén hang don vi)

& Bai 115. Céc nha tam 1i hoc sit dung mo hinh ham s6 mi dé mé phéng qua trinh hoc tap ctia
mot hoc sinh nhu sau: f(t) = ¢ (1 — e‘kt), trong do c la tong s6 don vi kién thiic hoc sinh phai
hoc, k (kién thiic/ngay) la téc do tiép thu ciia hoc sinh, ¢ (ngay) la thoi gian hoc va f(t) 1a s6 don
vi kién thitc hoc sinh da hoc dugc.

(Nguon: R.I. Charles et al., Algebra 2, Pearson).

Gia st mot em hoc sinh phai tiép thu 25 don vi kién thitc mdéi. Biét rang toc do tiép thu ctia em
hoc sinh 1a k£ = 0,2. H6i em hoc sinh sé hoc duge (khodng) bao nhiéu don vi kién thitc méi sau 8
ngay (Lam tron két qua dén hang don vi)?

& Bai 116. Mot nha dia chat hoc dang & dia diém A trén sa mac. Anh ta mudn dén diém B (ciing
§ trén sa mac) va cach A mot khoang bing 70 km. Trong sa mac, xe anh ta chi c6 thé di chuyén
v6i van toc 30 km/h. Nha dia chat phai dén dugce diem B sau 2 gid, vi vay néu anh ta di thang tit
A dén B sé khong thé dén diang gis duge. Rat may, c6 mot con duong nhuta song song véi dudng
noi A va B va cach AB mot doan 10 km (tham khéo hinh vé). Trén dudng nhya d6, xe nha dia
chat c6 thé di chuyén vé6i van téc 50 km/h. Thoi gian ngin nhat dé nha dia chat di chuyén tit A
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dén B 1a bao nhiéu phat?

i
w

Sa mac
10 km

C  Duong nhya D

& Bai 117. Nhan dip Noel, gia dinh ban An cuing nhau trang tri nha ctta. Tai géc phong khach,
ban An du kién dé mot cay thong Noel 6 vi tri M cach hai biic tusng lan lugt 1a 1m; 2m. Dé cho
can phong sang hon, ban An sé 1ap théem day den led AB duéi san nha, di qua vi tri dat cay thong,
hai dau day den cham vao tuong. Héi do dai day dén ngin nhat ban An can dung 14 bao nhiéu
mét? (két qua lam tron dén hang phan chuc).

A

lm

& Bai 118. Mot doanh nghiép san xuat thiét bi dién tt thong minh c6 quy trinh van hanh va
chinh sach thué nhu sau: Trong mdi thang, doanh nghiép phai chi trd mot khoan chi phi ¢6 dinh
200 triéu dong, khoan chi phi nay khong phu thudc vao sé luong san pham san xuat. Ngoai ra,
dé hoan thién mdi san pham, doanh nghiép phai chiu chi phi bién déi 1 trieu dong cho mdi san
pham. M6i san pham duge ban ra thi trudng véi gia 3 tricu dong mot san pham. Nham khuyén
khich gia tang quy mo san xuét, co quan quan 1y 4p dung chinh séch thué tinh theo tong doanh
thu trong thang, v6i mic thué suat gidm dan theo san lugng. Néu doanh nghiép ban dudi 100 san
pham trong thang, thué suat 14 10% tong doanh thu. Néu ban tit 100 dén duéi 300 san pham, thué
suat 1a 8% tong doanh thu. Néu ban tit 300 san pham trd len, thué suat 1a 5% tong doanh thu.
Goi x 1 s6 lugng sdn pham doanh nghiép san xuat va ban ra trong mot thang (z € N*). Tim s
san pham toi thiéu dé doanh nghiep bat dau cé lai.

& Bai 119. Trong nganh hang hai, lugng nhién liéu tiéu thu cia mot con tau trong mot don vi
thoi gian xap xi ty lé thuan véi lap phuong van toc ctia né. Mot tau chd hang xuat phat tit cang
Singapore di dén cang Tién Sa cach 1000 héi ly. Goi v (hai ly/gio) 1a van toc cta tau (v > 0). D
licu k¥ thuat cho thay chi phi nhién lieu van hanh ctia con tau 1a 0,02 - v3 (USD/gid). Céc chi phi
van hanh ¢ dinh khéac nhu luong thuyén vien, khau hao, bao hiém,... khong phu thuoc vao van
toc tau 1a 625 USD/gio. Hoi thuyeén trudng can duy tri van toc trung binh 1a bao nhiéu hai 1y /gio
dé tong chi phi cho toan bo chuyén di 1a thap nhat?

& Bai 120. Mot doi CSGT dudng thiy st dung mot chiée ca noé chuyen dung dé tuan tra trén
mot doan song dai 60 km. Chuyén tuan tra bao gom di nguge dong tit vi tri xuat phat A dén B
dai 60 km, sau dé ngay lap tic quay vé xuoi dong tit B veé lai A. Lugng xang tiéu thu cia dong co
(tinh béang lit) dugc xac dinh theo cong thitc: L = k - v? - t trong d6 k 1a mot hang s6 phu thuoc
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vao dic tinh ctia dong co, v 1a toc do clia dong co (tdc do clia ca no so véi mit nude) co don vi la
km/h va t 1a thoi gian dong co hoat dong tinh bang gio. Biét rdng van tdc clia dong nude trén ca
doan song 1a 5 km/h. Dé x4c dinh hing s6 k thi cac kj thuat vien da chay thit ca no trong diéu
kien mit nude yen tinh. Két qua cho thiay dong co tieu thu 10 lit xang mdi gio néu chay vdéi toc
do 6n dinh 1& 20 km/h. Hdi dé hoan thanh ca chuyén tuan tra véi lugng xang tiéu thu it nhat thi
nguoi lai ca no phéi cai dit tdc do v clia ca no bang bao nhieu km/h? (Két qua lam tron dén hang
phan tram).

& Bai 121. Trong ké hoach khai thac tuyén ca no cao téc phuc vu du lich sinh thai trén viing long
ho Thiy dién Son La (tit bén Muong La di Quynh Nhai) c¢6 chiéu dai 100 km. Ban quan ly can
x4c dinh van t6c khai thac v (km/h) cho ca no (30 < v < 70) dé dat lgi nhuan kinh té cao nhat.
Céc thong s6 duge xac dinh nhu sau: Cong suat tiéu thu dién ctia dong co ca no 1a P(v) = 1003
(W). Gia dién kinh doanh tai bén sac 1a 2000 dong/kWh. Chi phi van hanh ¢6 dinh: Bao gom
nhan Iyc 1ai tau, khau hao va bén bai, duge tinh 13 2500000 dong cho mdi gid ca no chay. S6 lugng
khach mua vé cho mdi chuyén phu thudc vao van téc khai thac theo ham s6: N(v) = = +20 (hanh

khéach). Gia vé binh quan cho tuyén nay 1a 500000 dong/khach. Hay xac dinh van toc khai thac
v dé lgi nhuan rong ctia mdi chuyén ca no trén tuyén nay la 16n nhat. (Biét cong thic tinh dién
lugng tieu thu la A = P(v)t).

& Bai 122. Sau khi mot loai thude khang sinh duge tiem vao co thé thi ndng do ctia thube trong
mau sé giam dan theo thdi gian do qué trinh chuyén héa. Nong do thubce trong mau sau t gio ké
tur khi tiem duge mo hinh héa béi cong thie C(t) = Cy - e (mg/lit). Trong do:

& Cy 1a nong do thude trong mau ngay sau khi tiem.
& r 1a hing s6 duong do tdc do phan hity ctia thude.
® e~ 2 718,

Biét ring ngay sau khi tiem, nong do thudc trong mau la 15 mg/lit va sau d6 4 gio nong do thude
giam con 10 mg/lit. Dé dat hieu qua diéu tri, bac si sé tiem lai mot lieu mdéi khi nong do thube
trong mau ctia bénh nhan giam xudéng va con it nhat 6 mg/lit. Theo mo hinh trén, dé dat hieu
qué diéu tri thi khodng thoi gian nhiéu nhat gitta hai lan tiém thudc 1a bao nhieu gio (két qua lam
tron dén hang don vi)?

& Bai 123. Trong hé truc toa do Oxy, don vi moi truc 1a mét, mot dudng truct mdéi sé duge xay
dung theo ban thiét ké da trinh bay nhu hinh vé. Thanh trugt bat dau tit A va két thic tai C,
B ax® + bz +c

duong cong ctia thanh trugt 13 mot phan ctia do thi ham s6 f(z) = T biét do thi ham
T
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s6 f(z) tiép xtic véi truc Ox tai diem B.
)

10 m 5m

Ban Nam b#t dau truct tit diém A, hoéi khi Nam cach vi trf ban dau theo phuong ngang mot
khoang 5 mét thi Nam cach mat dat bao nhiéu mét, biét truc Ox ndm trén mit dat (két qua lam
tron dén hang phan tram).

& Bai 124. Mot doanh nghiép san xuét doc quyén mot loai san pham. Gia st khi sdn xuat va
ban hét  san pham do6 (0 < z < 2000), tong sb tién doanh nghiep thu duge (don vi: chuc nghin
dong) 1a f(z) = 20002 — 2% vA tong chi phi (don vi: chuc nghin dong) doanh nghiép chi ra la
g(x) = 22 + 14402 + 50. Gid st miic thué phu thu trén mot don vi sdn pham ban dugc 1a ¢ (chuc
nghin dong) (0 < ¢ < 300). Mitc thué phu thu ¢ (trén mot don vi san pham) sao cho nha nude
nhan dudgc s6 tien thué phu thu l6n nhat va doanh nghiép cling thu duge lgi nhuan 16n nhat theo
mitc thué phu thu dé6 1a bao nhiéu dong?

& Bai 125. Tt mot tam nhom hinh vuoéng c6 canh bang 8 dm, ngudi ta cit bo bén ti giac bang
nhau (cling bang ti giac AMNP) & bon goc ciia tam nhom do, biet AM = AP = 1 dm va diém
N thuoc duong chéo AC. Véi phan con lai ctia tam nhom sau khi da cat bo di 4 tit giac noi trén,
ngudi ta da gap cac doan M N trung v6i PN 16i dan ki bang keo, 1am tuong tit cho 3 cip doan con
lai, ngudi ta thu duge chau nuée hinh chép cut tit giac déu. Stic chita 16n nhat ciia chau nuée hinh
ch6p cut tit gide déu nay 1a bao nhieu lit (lam tron dén hang don vi, bé qua do day tadm nhom)?

A i)
M %
§ YR

.
A
RN
TN
) .
.
7/\

& Bai 126. Khu tro choi tré em Gau Misa hién c6 khach lugng on dinh méi ngay 1a 1.000 khéch.
M&bi khéach vao cong mua vé gia 40.000 dong. Mot cude khéo sat cho thay ct mdi lan giam 2.000
dong gia vé, khu tro choi ¢6 thé c6 them 100 khach. Dé doanh thu thu duge 1a téi da, khu tro choi
nén ban vé vé6i gia 1a bao nhiéu nghin dong?

& Bai 127. Mot bao tang khoa hoc muén lap dat mot cira so trang tri 16n hinh parabol trén bic
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tuong phia tay clia toa nha. Cita sd nay c6 dinh cao nhat cach san nha 15 mét. Mot diém trén
khung cita s6 duge do 1a cach truc déi xiing 5 mét va c6 do cao 10 mét so v6i san nha. Bén trong
khung cita s0, ngudi thiét ké muén dat mot tdm kinh mau hinh chit nhat, véi hai dinh trén cta
tam kinh nam trén dudng cong ciia khung ctta sé v hai dinh duéi ctia tdm kinh ndm trén mot
thanh ngang ¢ dinh cach san nha 3 mét (song song véi san nha). Dién tich 16n nhat cia tdm kinh
mau 1 bao nhiéu mét vuong? (Két qua lam tron dén hang phan mudi).

& Bai 128. Thay An tham duy gidi “Di bo tryc tuyén Nganh Gido duc vd Dao tao Edu Run —
HCMC” nam 2024. Quang dudng thay An di duge biéu dién bing ham s6 s(t) = at® + bt + ct +d
(v6i a # 0) ¢6 do thi nhu hinh bén (trong d6 ¢ 1a thoi gian tinh bang giv, s 1a quang dudng tinh
bang km). Khi d6, van toc t6i da ctia thay An dat duge 1a bao nhieu?

s (km)
30
N=====—
18
pjE=———

6

3 4 5 6

N kR

0 1

& Bai 129. Cong ty Apple dé xuat gia ban mdi chiéc iPhone 17 Pro Max 1TB cho dai ly tai Viet
Nam khi dai Iy nay nhap z chiéc 1a P(z) = 50.000.000 — 5000z (VND). Héi doanh thu t6i da ma
cong ty Apple nhan duge tir dai 1y nay 1a bao nhieu? (Don vi ty VND, két qua lam tron dén hang
phan nguyén).

& Bai 130. Khuon vién cia mot cong vien c6 dang hinh ch® nhat ABCD véi AB = 100 m;
AD = 80 m. Ngudi ta muon chia cong vién thanh hai khu, mot khu danh cho tré em, mot khu
danh cho ngudi 16n. Dé tao thiét ké doc dédo va la mét, ngusi ta ding mot dudng cong chia khuon
vien thanh hai phan H; (£6 mau xanh) danh cho ngudi 16n va Hs (t6 mau hong) danh cho tré em

nhu hinh vé bén v6i AH = 40 m; AE =60 m; AP =20 m va EF//AB; PQ//AD.

Biét rang khi xét trong mot hé toa do Oxy, duong cong trong hinh 1a mot phan ctia do thi
ham s6 bac ba. Phan chinh gita cong vién ngudi ta mudn mac day den trang tri doc doan thang
M N nhu hinh. Biét gia tién mdi mét day trang tri ctia phan danh cho tré em la 140 nghin dong
va phan danh cho ngusi 16n 1a 180 nghin dong. Tong s6 tién mac day deén trang tri trén doan M N
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14 bao nhiéu triéu dong?

A P M B

& Bai 131. Mot nha hang c6 tong cong 30 nhan vien va chi trd mitc luong ¢d dinh cho méi nhan
vien thuong xuyeén tang ca la 400 USD/thang. Vi nha hang lién tuc dén nhiing doan khach véi s6
lugng 16n nhung khong thé thué them nhan vién nén chti nha hang nay muén khuyén khich nhan
vién ciia minh tang ca. Ong chit quyét dinh cit mot nhan vien quyét dinh ting ca thi mic luong
clia tat cd nhan vién tang ca trong nha hang déu dude tang them 2%. Tuwong tu, néu k nhan vién
tang ca thi luong cho mdi ngudi sé tang 2k%. Bén canh tién luong cho nhan vién thi tién dién
nuée va duy tri co s6 vat chat la c6 dinh 8000 USD/thédng. Doanh thu trung binh tit khach hang
1& 10000 USD/thang v mdi nhan vién tang ca trung binh sé duge khach hang tip 800 USD/théng
(Tién tip phéi duge nop lai cho chit ctta hang va tinh vao doanh thu). X4c dinh s6 nhan vién tang
ca can c6 dé 1gi nhuan ctia nha hang dat 16n nhat.

& Bai 132. Tai mot khu vui choi gidi tri, ngudi ta thiét ké mot duong truct Zipline, xét mat
phang Oxy véi truc Ox nam ngang (don vi: m). Dudng trugt duge mo ta bang mot phan clia do
ar? + br + ¢
r—1
ctia dudng truct, c6 mot buc xuat phéat song song véi Oz, xuat phat tit mot diém thuoc Oy, dai

thi ham s6 y = , (a # 0) v6i chieu dai theo phuong ndm ngang 1a 71 m. O diém dau

2 m va cao 19,2 m so véi truc Ox. Dé gia c6 an toan, ngudi ta dung mot day cap AB véi A(0;1)
va duong thang AB la tiém can xién ctia do thi. Tai diém cudi ctia dudng truct, khoang cach theo
phuong thing ding gitta dudng trugt va day cap 1a 0,25 m. Héi diém thap nhat ctia dusng truct
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cao bao nhiéu mét? (Két qua lam tron dén hang phan tram).

)
{ Lbi di

Duodng trugt

& Bai 133. Khu tro choi tré em Gau Misa hién c6 khach lugng on dinh méi ngay 14 1.000 khach.
Mbi khéch vao cong mua vé gia 40.000 dong. Mot cude khéo sat cho thay ct mdi lan giam 2.000
dong gia vé, khu tro chai ¢6 thé c6 them 100 khach. Dé doanh thu thu duge la téi da, khu tro choi
nén ban vé véi gia 1a bao nhiéu nghin dong?

& Bai 134. Mot bao tang khoa hoc mudn 1ap dit mot clta sd trang tri 16n hinh parabol trén biic
tuong phia tay ciia toa nha. Ctia s6 nay cé dinh cao nhat cach san nha 15 mét. Mot diém trén
khung ctta s6 duge do 1 cach truc déi xing 5 mét va c6 do cao 10 mét so véi san nha. Beén trong
khung ctta s6, ngudi thiét ké mudén dat mot tAm kinh mau hinh chit nhat, v6i hai dinh trén cia
tam kinh nam trén dudng cong ciia khung ctta s6 va hai dinh duéi ctia tAm kinh ndm trén mot
thanh ngang ¢6 dinh cdch san nha 3 mét (song song véi san nha). Dieén tich 16n nhat ctia tam kinh
mau & bao nhiéu mét vuong? (Két qua lam tron dén hang phan mudi).

& Bai 135. Thay An tham du gidi “Di bo tryc tuyén Nganh Gido duc va Dao tao Edu Run —
HCMC” nam 2024. Quing dudng thay An di duge biéu dién bang ham s6 s(t) = at® + bt? + ct +d
(v6i a # 0) ¢6 d6 thi nhu hinh bén (trong dé ¢ 1a thoi gian tinh bang giv, s 1a quang dudng tinh
bang km). Khi d6, van toc t6i da ctia thay An dat duge 1a bao nhieu?

s (km)
30
MNee=————
18

12 |--------=5
6

3 4 5 6

N kF-mm-—

0 1

& Bai 136. Cong ty Apple dé xuat gid ban mdi chiéc iPhone 17 Pro Max 1TB cho dai ly tai Viet
Nam khi dai 1§ nay nhap x chiéc 1a P(z) = 50.000.000 — 5000z (VND). Ho6i doanh thu t6i da ma
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cong ty Apple nhan duge tir dai 1y nay 1a bao nhieu? (Don vi ty VND, két qua lam tron dén hang
phan nguyén).

& Bai 137. Khuon vién cua mot cong vién ¢6 dang hinh chit nhat ABCD v6i AB = 100 m;
AD = 80 m. Ngudi ta mudn chia cong vién thanh hai khu, mot khu danh cho tré em, mot khu
danh cho ngudi 16n. Dé tao thiét ké doc déo va la mit, ngusi ta diing mot duong cong chia khuon
vien thanh hai phan H; (t6 mau xanh) danh cho ngudi 16n va Hs (t6 mau hong) danh cho tré em
nhu hinh vé bén véi AH = 40 m; AE = 60 m; AP =20 m va EF//AB; PQ//AD.

Biét rang khi xét trong mot he toa do Owzy, dudng cong trong hinh 14 mot phan ctia do thi
ham s6 bac ba. Phan chinh gitta cong vién ngudi ta mudn mac day den trang tri doc doan thang
M N nhu hinh. Biét gia tién méi mét day trang tri cia phan danh cho tré em la 140 nghin dong
va phan danh cho ngudi 16n 1a 180 nghin dong. Tong s6 tién mac day den trang tri trén doan M N
14 bao nhiéu trieu dong?

A P M B

& Bai 138. Mot nha hang c6 tong cong 30 nhan vien va chi trd mitc luong ¢é dinh cho méi nhan
vien thuong xuyen tang ca la 400 USD/thang. Vi nha hang lién tuc dén nhitng doan khach véi s6
lugng 16n nhung khong thé thué thém nhan vien nén chit nha hang nay mudén khuyén khich nhan
vién cia minh tang ca. Ong cht quyét dinh cit mot nhan vien quyét dinh ting ca thi mic luong
clia tat cd nhan vién tang ca trong nha hang déu dude tang them 2%. Tuwong tu, néu k nhan vién
tang ca thi luong cho mdi ngudi sé tang 2k%. Bén canh tién luong cho nhan vién thi tién dién
nuée va duy tri co s6 vat chat 1a c6 dinh 8000 USD/thdng. Doanh thu trung binh tit khach hang
14 10000 USD/thang va mdi nhan vién tang ca trung binh sé duge khach hang tip 800 USD/théng
(Tién tip phéi duge nop lai cho chit ctta hang va tinh vao doanh thu). X4c dinh s6 nhan vién tang
ca can c6 dé 1gi nhuan ctia nha hang dat 16n nhat.

& Bai 139. Tai mot khu vui choi gidi tri, nguoi ta thiét ké mot duong truct Zipline, xét mat
phing Ozy véi truc Ox nam ngang (don vi: m). Dudng trugt duge mo ta biang mot phan clia do
az? + br + ¢
r—1
ctia duong truct, c6 mot buc xuat phéat song song véi Ox, xuat phat tit mot diém thuoc Oy, dai
2 m va cao 19,2 m so véi truc Ox. Dé gia c6 an toan, ngudi ta ding mot day cap AB véi A(0;1)
va duong thang AB la tiem can xién ctia do thi. Tai diém cudi ctia duong truct, khoang cach theo
phuong thing ding gitta duong trudt va day cap 1a 0,25 m. Héi diém thap nhat ciia dusng truct

thi ham s6 y = , (a # 0) v6i chidu dai theo phuong nim ngang 1a 71 m. O diém dau
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cao bao nhiéu mét? (Két qua lam tron dén hang phan tram).

)
{ Lbi di

Duodng trugt

& Bai 140. Mot doanh nghiép tu nhan A chuyén kinh doanh xe gan may cac loai. Hién nay doanh
nghiép dang tap trung chién luge vao kinh doanh xe Honda Future Fi véi chi phi mua vao mot
chiéc 1a 27 (trieu dong) va ban ra véi gia 31 triéu dong. Véi gia ban nay thi s6 lugng xe ma khéach
hang sé mua trong mot nam 1 600 chiéc. Nham muc tiéu day manh hon nita lugng tieu thu dong
xe dang an khach nay, doanh nghiép du dinh gidm gia ban va uéc tinh rang néu giam 1 trieu dong
mdi chiée xe thi s6 lugng xe ban ra trong mot nam sé tang thém 200 chiée. Vay doanh nghiép phai
dinh gia ban méi la bao nhieu dé sau khi da thuc hién gidm gi4, 1oi nhuan thu duge sé 1a cao nhat?

& Bai 141. Hien tai, mdi thang mot cita hang do luu niem ban duge 100 san pham A. V6i mbi
san pham A ban dudc, cita hang thu duge 20 nghin dong lgi nhuan. Qua khao sat, ngudi ta thay
rang v6i moéi nghin dong gidm gia, cita hang ban thém dude 10 sin pham A. Cita hang nén gidm
gi4 bao nhiéu cho mdi san pham A dé thu dugc lgi nhuan 16n nhét tit viec ban sdn pham nay?
Tinh lgi nhuan 16n nhat do.

& Bai 142. Mot chii nha hang kinh doanh phan an uéng dong gia c6 chién luge kinh doanh nhu
sau: Phi ¢6 dinh duge uéc tinh trong mot nam 1a 55 trieu dong. Chi phi mot phan #n uéc tinh
khodng 22 nghin dong. Gi4 niém yét trén thuc don 14 30 nghin dong. Gia dinh rang tat cd cac phan
an ché bién sdn déu duge ban hét va ki hiéu x 14 s6 phan an trong mot nam, gia st x 1a s6 nguyén
thuoc [5000; 25000]. Muc tiéu ctia chtt nha hang 1a tao ra lgi nhuan it nhat la 135 tri¢u dong moi
nam. Biét ring nha hang md ctta 300 ngdy mot ndm, hoéi trung binh méi ngay nha hang phai phuc
vu it nhat bao nhiéu phan an dé dat muc tiéu trén?

& Bai 143. (Bai 24) Tran béng da giao hitu gitta doi tuyén Viet Nam va Singapore ¢ san van
dong My Dinh c6 stic chita 60.000 khan gid. Ban t6 chiic ban vé v6i gia mdi vé 1a 100 nghin dong,
s6 khan gia trung binh dén san xem bong da la 24.000 ngudi. Qua tham do du luan, ngusi ta thay
rang mdi khi gia vé gidm them 10 nghin dong, sé c6 them khoang 3000 khan gia. Héi ban t6 chiic
nén dit gia vé 1a bao nhiéu dé doanh thu tir tién ban vé 1a 16n nhat?

& Bai 144. Nam 2025, mot ciia hang can nhap vé tong cong 600 chiéc dien thoai. Cita hang sé

nhan theo nhiéu 16 hang, mdi 16 hang chita s6 dién thoai bang nhau. Chi phi van chuyén 14 50 USD
cho méi 16 hang, cong thém mot loai phi van chuyén 1a 3 USD cho méi chiée dién thoai va phi nay
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cd nam chi tinh cho lan van chuyén dau tién. Héi cita hang dé nén nhap mdi 16 hang bao nhiéu
chiéc dién thoai dé chi phi van chuyén ca nam 2025 thap nhat?

& Bai 145. Mot xuéng thi cong my nghé san xuat loai chup den trang tri dang hinh chép cut ti
giac deu. Goi z 1a do dai canh day 16n (don vi: dm). Tinh toan cho thay tong chi phi vat lieu (tinh
bang nghin dong) cho mot chup den la: C'(z) = 2 + 27 (nghin dong). Thai gian san xuat cho mot
chup deén dugce xac dinh 1a: T'(x) = x + 3 (gio). Xudng mudn xac dinh kich thude x dé chi phi vat
liu trung binh trén mot gio san xuat la thap nhat, nham t6i vu héa hieu qua st dung thoi gian
va vat lieu. Hay tim gia tri ctia x.

& Bai 146. Mot ctia hang phan phdi gao v6i chi phi mua vao 1a 30 nghin dong/1kg, ban ra 1a 35
nghin dong/1kg. Vi gia ban nay thi sé gao ban duge trong mot thang 1a 12000 kg. Dé day manh
hon nita doanh s6 tiéu thu gao trong mot thang, ctta hang du dinh gidm gia ban va udc tinh ring
néu gidm 1 nghin dong/1kg thi s6 lugng gao ban ra trong mot thang sé ting them 4000 kg. Ciia
hang phai dinh gid ban gao mdi 1a bao nhiéu nghin dong mot kilogam thi 1gi nhuan thu duge trong
thang cao nhat?

& Bai 147. Mot dai 1y nhap khau trai cay tuoi dé phan phdi cho cac cita hang. Méi lan nhap khau
trai cay, khodng chi phi van chuyén (khong déi) 1a 25 trigu dong. Chi phi bdo quan méi ta tréi cay
trong kho 1a 80 nghin dong/ngay. Thoi gian bdo quan téi da 10 ngay. Biét riang, ké tit ngay dau
tien nhap hang, dai 1y sé phan phdi tdi cac ciita hang 25 ta trai cay moi ngay. Mdi lan nhap hang,
dai Iy phai nhap di trai cay cho bao nhiéu ngay phan phéi dé chi phi trung binh cho mbi ngay
thap nhat (bao gdm chi phi van chuyén va chi phi bdo quan trong kho)?

& Bai 148. Chi phi ve nhién liéu ciia mot con tau dude chia lam hai phan. Phan chi phi thi nhat
khong phu thuoc vao téc do tau va bang 480 nghin dong mdi gio. Chi phi phan thit hai trén 1 km
duong ti 1¢ thuan véi lap phuong ctia téc do tau, khi toc do bang 20 km/h thi chi phi phan thi
hai bang 100 nghin dong mdi gi. Gia sit con tau dé luon giit nguyen tdc do di chuyén, dé tong chi
phi nhién liéu trén 1 km duong 1a nhé nhat thi toc do clia con tau dé bang bao nhiéu km/h? (lam
tron két qua dén hang phan chuc).

& Bai 149. Mot khu vui choi giai tri danh cho tré em dang c6 ké hoach diéu chinh gia vé dé
tang lgi nhuan. Sau khi khao sat thi truong, nguoi ta xac dinh duge rang: néu gia vé vao ctia la
50.000/ngusi thi trung binh c¢6 500 ngusi dén. Nhung néu tang thém 1.000/ngudi thi sé mat 10
khach hang ho#ic gidm di 1.000/ngusi thi sé c6 them 10 khach hang trong s6 trung binh. Biét rang,
trung binh, moi khach hang con dem lai 5.000 lgi nhuan trong cac dich vy di kem. Héi gia vé vao
ctia 14 bao nhiéu nghin dong dé thu nhap 1 16n nhat?

& Bai 150. Mot doanh nghiép du dinh sdn xuat khong qua 300 san pham. Néu doanh nghiép
san xuat x san pham (1 < 2 < 300) thi doanh thu nhan dugc khi ban hét s6 san pham dé 1a
F(z) = —222 + 13127 (nghin dong), trong khi chi phi sdn xuit binh quan cho mot san pham la

40000
G(r) = 2% — 7Tz + 1000 +

x
don vi trieu dong) dat gia tri 16n nhat bang bao nhicu (lam tron két qua dén hang don vi).

(nghin dong). Lgi nhuan thu duge ciia doanh nghiép (tinh theo

& Bai 151. Dé tich trit nuéc ngot sinh hoat chuan bi cho miia han min é Ddng bing song Ciiu
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Long, mot ho dan mudn xay mot bé nude khong nip dang khéi hop chit nhat c6 thé tich bang
200m?®. D4y bé 1 hinh chit nhat c6 chiéu dai gap doi chiéu rong. Biét chi phi xay bé la 850 nghin
dong/m?2. Hay tinh chi phi thap nhat ma ho gia dinh can bo ra dé xay dung bé chita nuéc ngot du
trit (Iam tron dén don vi trigu dong).

/

& Bai 152. Trong mot phan ting héa hoc, tdéc do phan ting v duge biéu dién theo cong thiic:
v=Fk-[A]*-[B], trong do:

& v la tdc do phan tng (mol/1/s),
® k =0,1 la hing s6 toc do phan ting,
& [A] va [B] lan lugt 1a nong do clia hai chat phan ting (mol/1).

Gia stt tong nong do ban dau ctia [A] va [B] 1a C = 2 mol/l, tic 1a [A] + [B] = 2. Hay tim nong do
clia [A] tai d6 toc do phan tng v dat cuc dai.

& Bai 153. Mot bé ban dau chita 10 gallon dung dich mudi véi 2 Ib (pound) mudi. Dung dich vio
c6 ndng do 1,5 Ib/gallon chdy vao véi tdc do 3 gallon/phiit, va hon hop trong bé chdy ra véi toc
do 4 gallon/phiit. Ngudi ta cho biét lugng mudi trong bé sau ¢ phit 1a m (pound), véi:

m = f(t) = 1,510 — ¢) — 0,0013(10 — ¢)%, 0 <t < 10.
Hoi lugng mudi t6i da co thé co trong bé tai mot thai diém nao do la bao nhicu? (Iam tron két qua
dén hang phan tram)

& Bai 154. Khi chat thai hitu co duge dd vao mot céi ao, qua trinh 6xy héa xay ra sé lam giam
ham Iugng oxy trong nude. Tuy nhién, theo thoi gian, ti nhién sé phuc hoi lai mic oxy ve gia tri
binh thuong. Trong do thi kem theo, P(t) cho biét phan tram ham lugng oxy (so v6i mic binh
thuong) sau t ngay ké tit khi chat thai duge dd vao ao.

t2 + 10t + 100

Gia stt ham s6 biéu thi ham lugng oxy 1a P(t) = 100—152 20 + 100

(% mutc binh thuong), t > 0.

Tim thoi diém ma ham lugng 6xy thap nhét.

& Bai 155. Mot cau tha thyc hién ct sat béng xody (banana kick), lam béng bay theo dudng

cong hinh bac ba thay vi mot parabol thong thuong. Quy dao bong trong hé truc toa do Oxy
duge mo ta bdi phuong trinh ” - + 2031
¢ mo ta bdi ng trinh y = — — — + ——
a5 PRTORE Y = 100~ 10 T 100 /
chuan cua khung thanh la 2,44 m. Khi bong cham xa ngang thi goc léch ciia bong va mat dat

, vOi y 1a do cao ctia bong (m). Biét chiéu cao

13 bao nhieu? Biét goc lech clia bong va mat dat 1a goc ctia dudng tiép tuyén véi do thi ham so
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100 10 " 100 tai diém cham x& ngang va truc Oz (két qua lam tron dén hang don vi).
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LOI GIAI CHI TIET
TRAC NGHIEM NHIEU

PHUGNG AN LUA
oz [0]\

¢ Cau 1. Mot vat ¢6 phuong trinh quing dudng tinh theo thoi gian la s(t) = 5 + 8¢ — 2t Tai
thoi dém ndo, vat cach moc tinh quang duong khoang 16n nhat?

() 1 giay. 2 giay. © 3 giay. (D) 4 giay.
N luong (/Q’/ifz'dzl Dov(t)=5(t) =8—4dt=0<=8—dt <=t =2
C
Dé dang vé duge BBT va két luan tai thoi diém 2 giay vat cach mbc tinh quang duong khoang
16n nhat = Chon B

¢S Cau 2. Mot vat dao dong 6 phuong trinh la z(t) = 2sin (gt — %) cm, t ¢6 don vi 1a giay. Ménh
dé nao sau day dung? Trong khoang 2 giay dén 3 giay, van toc clia vat ting hay giam?

(A) Trong khoang 2 giay dén 3 giay, van tc ctia vat khong doi.
Trong khoang 2 giay dén 3 giay, van toc clia vat luon tang.
(©) Trong khoang 2 giay dén 3 giay, van toc ctia vat luon gidm.
(D) Trong khoang 2 giay dén 3 giay, van toc clia vat gidm, sau d6 tang..

[ Ha’dny z/é/z(fzfé(f, Van tbc cta vat la:
C

u(t) =2'(t) = <2 sin (gt — g))l = T COS (gt e g)

Gia toc clia chuyén dong la:

V6'2<t<3z>27r 7r<7rt 7T<37T 7r:>7r<7rt 7r<77r
i . O, e o Rk
- 2 3 g G 3 S A= (O
Khidésin(%t—%)<Otrongkhoéngg<gt—%<ﬂvasin<gt—g> Okhi7r<gt—%<
T
6

7
Dodéa(t)<0khig<gt—g<7rvaa(t)>0khm<gt—g<§
= Chon: D

$> Cau 3. Mot chat diém chuyén dong véi van toc duge cho béi cong thiic v(t) = —3t2 + 12t + 1
v6i t (giay) 1a khoang thai gian tinh tit khi vat bat dau chuyén dong. Héi sau bao lau khi chat diém
chuyén dong thi dat dugc van toc 16n nhat?

@) 2 (s). 1(s). ©) 13 (s). D) 4 (s).
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[} Hwo‘/y (t/(flz, oicl. Ta co: U(t) =3+ 12t +1= U'(t) =—-6t+12=0«==t=2

C
BBT
t 0 2 +oo
v'(t) + 0 -
13
v(t) / \
1 —00
= Chon A

¢ Cau 4. Dé thiét ké mot chiée bé ca hinh hop chit nhat ¢6 chiéu cao 1a 60 cm, thé tich 96000 cm?.
Ngudi thg diing loai kinh dé st dung lam mat bén c6 gia thanh 70000 VND/ m” va loai kinh dé lam
mit day c6 gia thanh 100000 VND/m?. Tinh chi phi thip nhat dé hoan thanh bé c4.

@ 81200 VND. 80200 VND. (©) 82200 VND. @ 83200 VND.
[} Hw)ilj a,/(z“/%[dz. Goi z,y (z > 0,y > 0, don vi m) la chiéu dai va chiéu rong ctia déy beé.
N 1
Khi do theo deé bai, suy ra 0,6xy = 0,096 <~— y = M
T

Gi4 thanh ctia bé ca duge xac dinh theo ham s6 sau:

0,16 0,16 0,16
flz)=2-0,6 (x + —) - 70000 + 100000 - 7 - —— <= f(z) = 84000 <x il —) + 16000.

T T T

Ta c6: f(z) = 84000 (1 £ 02;6) = fo) B — 20,4 vl RROEES!
BBT
x 0 0,4 +00
f(z) = 0 +
f(x) \ /
f(0.4)

Duta vio BBT suy ra chi phi thap nhat dé hoan thanh bé ca 1a £(0,4) = 83200 VND = Chon

D.
, 1

¢ Cau 5. Mot vat chuyen dong theo quy luat s(t) = —§t3 + 6t v6i t (giay) 1a khoang thoi gian
tinh tit khi vat bat dau chuyén dong va s (mét) 1a quang dudng vat di chuyén dugdc trong khoing
thoi gian d6. Hoi trong khodng thai gian 9 giay ké tit khi bat dau chuyén dong, van tdc 16n nhat
ctia vat dat duge bang bao nhieu?

(@A) 243 (m/s). 27 (m/s). (© 144 (m/s). (D) 36 (m/s).

e /lucong f/a‘“n(jzf;z. Ta c6: v(t) = §'(t) = —t2 4+ 12t; v/(t) = =2t +12; /(1) = 0 < ¢ = 6.
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BBT
t 0 6 9
v'(t) + 0 —
36
o(t) / \
0 27

Nhin BBT ta thay van toc dat gia tri 16n nhat khi ¢ = 6.
Gia tri 16n nhat 14 v(6) = 36 m/s = Chon D

> Cau 6. Tai mot cong ty san xuat do choi A, cong ty phai chi 50000 USD dé thiét lap day chuyén
san xuat ban dau. Sau do, ¢t san xuat duge mot san pham do choi A, cong ty phai chi trd 5 USD
cho nguyén lieu tho va nhan cong. Goi z(z > 1) la s6 do choi A ma cong ty da san xuat va T'(z)

(don vi USD) la tong sb tién bao gom ca chi phi ban dau ma cong ty phai tra khi san xuat x do
~ 2 N T
choi A. Nguoi ta xac dinh chi phi trung binh cho méi sdn pham do choi A 1a M(z) = ﬂ Khi z
T

dt 16n (x — +o0) thi chi phi trung binh USD cho mdi san pham do choi A gan nhat véi két qua
nao sau day?

(&) 50000. 50005. © 10. D) 5.

[ Huv‘égf f/af/l(flfa;[, Goi T(z) (don vi USD) la tong s6 tién bao gom ca chi phi ban dau ma cong
ty phai tra khi san xuat x do choi A thi T'(x) = 50000 + 5z.

T
Ta c6: lim (z) = lim (50000 + 5) =5= Chon D
97

T—~+00 €T T—>~400
> Cau 7. Mot bé chita ban dau c6 100 lit nude. Sau do, cit mdi phit ngudi ta bom thém 20 it
nudc, dong thoi cho vao bé 10 gam chat khit tring (hoa tan). Ham s6 f(¢) the hién nong do chat
khit tring (gam/lit) trong bé sau ¢ phit la:

@ f(t) = W- f(t) = 20t + 100.
© f(t)= 20751+Ltl00' D) f(t) = 20,02 + 100.

[} H“"f% a/d'/z(,jzfdzl. Ham s6 f(t) thé hién nong do chat khit tring (gam/lit) trong bé sau ¢ phit

la:
) 10t t
ft) = =

20t + 100 2t + 10
¢ Cau 8. Ho nuoi tom giong ctia mot anh nong dan chita 30 khoi nude, cit mdi gio may bom nude
sé bom thém vao ho 4 khéi nuée, dong thoi anh ta cling them vao 3 kg bot xit Iy nuée. Nong do
(kg/khoi) ctia bot xit Iy nude trong ho khong bao gio vuot qua

@) 12 (kg/khéi). 1,33 (kg/khdi).
© 0,75 (kg/khdi). (D) 0,05 (kg/khdi).
P Hazfy (/0*/1(71'(55. S6 khéi nudc tai thoi diém ¢ 1a 4t + 30.

S6 kg bot co dudce tai thoi diém ¢ 1a 3t.

= Chon C

R R y 3t
Nong do bot xit Iy nude 6 trong ho tai thoi diem ¢ 1a f(t) = T30 véi t > 0.
) 3t 90 . N
Khéo sat ham so f(t) = T30 co f'(t) = (45 307 > 0 v6i moi ¢t > 0, nén ham s6 f(¢) dong
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bién tréen [0; 4+00).
Khidé lim f(f) = lim —o —3 _0.75
idoé lim = lim - = _
t—+o00 totoo 4t +30 4
$> Cau 9. Mot cong ty xac dinh téng chi phi dé sdn xuat 2 don vi san pham 1a C(x) = 22 + 40z +

. . C ) )
2500. Chi phi trung binh cho méi don vi sdn pham 1a M (x) = ﬁ Chi phi trung binh thap nhat
x

khi s6 Iugng san pham san xuat 13

@A) x = 40. ®) z = 50. © x = 60. (D) x = 100.

, . 2+ 40 2500 2500
o /—[mfg (/(‘z‘/z(/cz'a’,z'. Ta ¢6 ham chi phi trung binh: M(x) = rAr =z +40+ —
x T
(v6i x > 0).
2500
Dao ham: M'(z) =1 - ——.
47

M'(z) =0« 2? = 2500 & x =50 (do = > 0).
Lap bang bién thien, ta thay M (z) dat gia tri nho nhat tai x = 50.
9 Cau 10. Do thi ben dudi 1a tée do ca chiée xe dua trén doan duong dua bang phang dai 3km

y (km/h)
160

@) 3 (km)

T6c do nhé nhat ciia xe dua trén doan dudng nay bang

@) 3 (km/h). 160 (km/h). (© 130 (km/h). (D) 70 (km/h).
[} Huv"/zd( a/(é?z(jzf(ézf. Dua vao do thi ham s6, ta quan sat truc tung (y) dé tim gia tri thiap nhat
ctia dudng biéu dién tdc do.
Diém thap nhat ctia dd thi tuong ting véi gia tri y = 70 (km/h).
$> Cau 11. Mot vat duge phong thang ding lén tit mat dat véi téc do ban dau 1a 32,5 m/s (bd
qua stic can cta khong khi), do cao (tinh bing mét) ctia vat sau ¢ gidy duge cho bdi cong thiic
h(t) = 32,5t — 4,9t%. Van toc clia vat sau 3 giay bang

@A) 53,4 (m/s). 32,5 (m/s). © 3,1 (m/s). (D) 4,9 (m/s).
() Hwo‘% f/d/z(jz’dz',, Ta ¢6 van tbc cta vat tai thoi diém ¢ 14 dao ham ctia ham d6 cao theo thoi
gian:

v(t) = W (t) = (32,5t — 4,9t*) = 32,5 — 9,8t (m/s).
Van toc ciia vat sau 3 giay la:
v(3) =32,5—9,8-3=232,5-20,4=3,1 (m/s).

& Cau 12. Mot cong ty san xuit mot san pham. Bo phan tai chinh clia cong ty dua ra ham gia
ban 1a p(z) = 1000 — 25z trong d6 p(x) (tricu dong) la gid ban clia méi sdn pham ma tai gia ban
nay c6 x san pham duge ban ra. Khi d6 ham doanh thu ciia cong ty 1a
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@) f(x) = 1000z — 2522 f(x) = 1000z + 2522
© f(z) = 252% — 1000z. (D) f(x) = 1000 — 2522
(@) Ha(mj c/mz giai. Ta c6 khi c6  san pham duge ban ra thi gia ban 1a p(z) = 1000 — 25z, do

dé6 doanh thu ctia ctta hang ban ra x san pham la f(z) = x - p(z) = 1000z — 2522 = Chon A

¢ Cau 13. Gia st tien xang C (dong) phu thuoc toc do trung binh v (km/h) theo cong thiic
5400 3 . . . v .z
Clv) = ——+ v (0 < v < 120). Tai xé xe tai lai xe v6i toc do trung binh 1a bao nhiéu de tiét
v

kiém tién xang nhat?

@) 30. 60. © 90. (D) 120.
O luong (/(?,1(71#(55, Tap xac dinh D = (0; 120].

. 5400 3 3(v—60 60
Sy bién thién: C'(v) = ——— + = = (v iCai ); (" =0 <= v = —60 (loai) hoac v = 60

v? % 20”
(nhan).
Ta thay trén (0;60), C’(v) < 0; trén (60;120), C’(v) > 0
Ham s6 dat cyc tiéu tai v = 60, Cor = C(60) = 180.
Nhu vay dé tiét kiem tién xing nhat, tai xé nén chay xe véi toc do trung binh 13 60 (km/h) =
Chon B

$> Cau 14. Dan s6 cia Viet Nam sau ¢ nam tinh tit nim 2023 dude du doan theo cong thic véi
N(t) tinh theo don vi trieu ngudi: N(t) = 100 - e*91% 0 < ¢ < 50. Biét ring dao ham ctia ham s
N(t) biéu thi tdc do gia tang dan sb ctia Viet Nam (don vi la trieu nguoi/nam). Vao nam nao thi
toc do gia tdng dan s6 hon 2 trieu ngudi/nam?

@) 2063. 2064. © 2065. D) 2066.
e luong [/[g,zjz:f;g, Tap xéc dinh: D = (0; 50].

ln( 2 )
Dao ham N'(f) = 1,2e%01% = 2 = t = — 2/~ 49 57.

0,012
Vao nam 2023 + 42,57 ~ 2065, 57, tic 1a trong nam 2066 thi toc do gia tang dan s6 hon 2 tricéu
ngudi/ndm. = Chon D
354

¢ Cau 15. Gia st ham cau ddi véi mot loai hang héa duge cho béi cong thitc p = 150 012" x> 0.
,0lx

Trong d6 p 1a gia ban (nghin dong) ctia moéi don vi sdn pham va z 1a s6 lugng don vi san pham da
ban. S6 luong don vi san pham ban dugde sé thay doi nhu thé nao khi gia ban tang?

(A) Tang len. Giam di.

(©) Khong thay doi. (D) Khong x4c dinh dugc.
o )
(1+0,01z)2
Do d6, khi s6 luong = tang thi gia ban p gidm va ngudc lai, néu gia ban tang thi s6 luong don vi

san pham ban duge giam di. = Chon B

(Y Hazfzy z/r?n(j[fé[, Ta c6 p'(x) = < 0 nén ham s6 p nghich bién.

¢S Cau 16. Mot tén Itta bay vao khong trung véi quang dusng di duge s(¢) (km) 1a ham phu thuoc
theo bién ¢ (gidy) theo quy tic sau: s(t) = e’ 3 4 2t - 3+ (km). Héi van tdc ciia tén lita sau 1
giay 14 bao nhieu (biét ham biéu thi van toc la dao ham ciia ham biéu thi quing dudng theo thoi
gian).

(A) 5e* (km/s). 3et (km/s).
(© 9¢* (km/s). (D) 10e* (km/s).
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[ Hmfy din oiéi. Ta c6 cong thiic van toc 1a dao ham ciia quing dudng theo thoi gian:
C

U(t) _ S/(t) — (€t2+3)/ + (2t . 63t+1)/
Ap dung quy tic dao ham ham hop (e*)’ = v'e* va dao ham tich (uv) = w'v + ut’, ta co:
u(t) =2t - e 4 (2.3 12t 3. L) = 2t - 3 4 (6t 4 2) e
Tai thoi diém ¢ = 1 (giay), van toc clia tén lia la:
v(1) =2-1-" 4 (6-1+2)e*+! = 2¢* 4+ 8¢* = 10¢* (km/s).
Vay dap an ding la D.
¢ Cau 17. Mot ngudi nong dan c¢6 15000000 dong dé lam mot cai hang rao hinh chit E doc theo
mot con song (nhu hinh vé&) dé lam mot khu dit c6 hai phan chit nhat dé trong rau. Ddi v6i mit
hang rao song song véi bd song thi chi phi nguyen vat liéu 1a 60 000 dong moi mét, con déi véi ba
mit hang rao song song nhau thi chi phi nguyeén vat lieu 1a 50 000 dong mdi mét. Tim dién tich
16n nhat ciia dat rao thu dugc.

£

|/ |/

(A) 6250 m?. 1250 m?. (© 3125 m?. (D) 50 m.
[} Haaiy [/(2)7(717(2’12. Phan tich ta dit cic kich thuéc ctia hang rao nhu hinh vé:

& Goi z (m) la do dai ctia 3 doan hang rao song song nhau (vudng géc véi bo song).

& Goi y (m) 14 do dai m&i doan clia hang rao song song véi bd song. Tong chicu dai doan nay
1a 2y (m).
Tt dé bai, tong chi phi nguyen vat lieu 1a 15000000 dong, ta c6 mdi quan he:
3z - 50000 4 2y - 60 000 = 15000000 <= 15z + 12y = 1500 <= y = W
Dién tich ctia khu vuon sau khi rao duge tinh bing cong thrc:
(AN - G R Dh Y w = %(—51‘2 + 500z)
Xét ham s6 f(z) tren khoang (0;100):
f(z) = %(—10:1: +500); fa) =0 «> @ =50

Ta c6 bang bién thien:

T 0 50 100
f'(x) + 0 -
6250
f(x) / \
0 0

Dira vao bang bién thién, dién tich 16n nhat dat dude 1a 6250 m? khi x = 50.
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Chuong 4. LOI GIAI CHI TIET TRAC NGHIEM NHIEU PHUONG AN LUA CHON

¢ Cau 18. Tu mot khic gb tron hinh tru c¢6 dudng kinh bang 40 ¢cm, can xé thanh mot chiée xa
c6 tiét dien ngang 1a hinh vuong va bén miéng phu duge t6 mau xanh nhu hinh vé duéi day. Tim
chiéu rong z ctia miéng phu dé dién tich st dung theo tiét dien ngang la 16n nhat.

_ 31TV AR —3*/3_4§ bl

® x 5
© .- BIIVE SO £

(&) Hao}czﬁ c/({/z{fidb. Dien tich st dung theo tiét dien ngang 1a S = Sy npg + 42y.

MP 40
— = — =20v2 (cm).
N ARG (cm)
= Sunpro = (20v/2)? = 800 = S = 800 + 4xy.

Ta c6 22 = AB— MN = AB — 20v/2. Vi AB < BD =40 nén 0 < z < 20 — 10v/2.

Xét tam giac vuong c6 canh huyén 1a duong kinh khitic gb (40 cm), ta ¢6 moéi quan he gitta x va y:

Canh hinh vuéng MN =

(22 4 20v/2)% + 3 = 40% = 1600 = y = \/800 — 802z — 4a2
Thé vao cong thiic dien tich:

S =800 + 43:\/80() — 80v/2x — 422 = 800 + 4\/800.7:2 — 80213 — 4z*
Xét ham s6 f(x) = 80022 — 80v/22° — 4x* véi x € (0;20 — 10v/2):
f(z) = 16002 — 240y/222 — 162° = 162(100 — 152z — 2?).
f'(x) =0 < 22 +15v/22 — 100 = 0 (do = > 0).

~15v2+ 4/(15V2?2 —4-1-(-100)  5/31— 152
2 B 2 '
, N . 5v34 — 15v/2
Gia tri nay thoa man dieu kién = € (0;20 — 10\/5). Vay dién tich 16n nhat khi z = %
C

¢S Cau 19. Ky thi THPT Qudc gia nam 2016 vita két thic, Nam dd vao truong Dai hoc Bach
Khoa Ha Noi. Ky I clia nam nhat gan qua, ky II sip dén. Hoan canh khong dudge tét nén gia dinh
rat lo lang vé viéc déng hoc phi cho Nam, ky I da khoé khan, ky II cang kho khan hon. Gia dinh
da quyét dinh ban mot phan manh dat hinh chi nhat c6 chu vi 50 m, 1ay tién lo cho viéc hoc cia
Nam ciing nhu tuong lai ctia em. Manh dat con lai sau khi ban 14 mot hinh vuong canh bang chieu
rong ciia manh dat hinh chit nhat ban dau. Tim s6 tién 16n nhat ma gia dinh Nam nhan dugc khi

Giai phuong trinh bac hai ta duge: x =
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ban dat, biét gia tién 1 m? dat khi ban 1a 1.500.000 VN dong.

T y—x
T T X
xr Yy—
(A) 112.687.500 VN dong. 114.187.500 VN dong.
(©) 115.687.500 VN dong. (D) 117.187.500 VN dong.

[} Huozzj (/(Efz,jzf(z’zi. Dién tich dat ban ra cang lén thi s6 tién ban dudc cang cao.

Goi chiéu rong va chiéu dai ctia manh dat hinh chi nhat ban dau lan lugt 1a =,y (m) (x,y > 0).
Chu vi manh dat hinh chit nhat ban dau bing 50 m = 2(z +y) = 50 & y = 25 — .
Phan dat duge ban 14 mot hinh chit nhat (phan con lai sau khi trir di hinh vuong canh ) c6 dién
tich la:

S=zx(y—z)=2(25 -z — ) = 25 — 22°
Bién doi vé hing dang thitc dé tim GTLN:

2 25 \? 62 2
S:—2($2—?5x):—2(x 2—%) —i—%ﬁ%:m,l%

. 25 25
Dau "="xay rakhizvV2— —=0&12=— =6,25 =y = 18, 75.
y V2 W5 i Y

Nhu vay, dién tich dat ban ra 16n nhat la 78,125 m?.
Khi d6 s6 tién 16n nhat ma gia dinh Nam nhan dugc la:

78,125 x 1.500.000 = 117.187.500 (VN dong).

¢ Cau 20. Mot cong ty bat dong san c¢6 50 can ho cho thueé. Biét rang néu cho thué mdi can ho
v6i gia 2.000.000 dong mot thang thi moi can ho deéu c6 ngudsi thué va cit tang thém gia cho thue
modi can ho 100.000 dong mot thang thi sé c6 2 can ho bi bé trong. Ho6i mudn c¢6 thu nhap cao nhat
thi cong ty do6 phéi cho thué moéi can ho v6i gid bao nhiéu mot thang?

@) 2.225.000 déng. 2.100.000 déng.
© 2.200.000 dong. (D) 2.250.000 dong.
(2} Hzm‘ny Ja’/yzfézf. Goi 86 can ho bi bo trong 1a x (z € [0;50] va x 1a s6 chin). Khi d6 s6 can ho
C
dugc thue la 50 — x.
gﬁ 2 can ho bo trong thi gia tang 100.000, vay néu x can ho bo trong thi gia thue tang len la
100,000 = 50.000z (déng)
Gia thué moi can ho lde nay 1a: 2.000.000 + 50.000z.
Téng sb tien thu duge trong 1 thang la:

F(x) = (2.000.000 + 50.000z)(50 — 2) = —50.000z + 500.000z + 100.000.000

—500.000
Tuy nhién z phai 1a s6 chin, ta so sanh f(4) va f(6) (hodc xét thuc té tang gid ting nac). Khao sat

ham s6 lien tuc ta thay sb tién 16n nhat dat duge khi # = 5 (tuong duong tang 5 nac gia 50.000).
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Gia thué moéi thang dé thu nhap cao nhat 1a: 2.000.000 + 50.000 - 5 = 2.250.000 dong.

> Cau 21. Nguoi ta mudn son mot cai hop khong nap, day hop 1a hinh vuong va c6 theé tich 13 4
(don vi thé tich). Tim kich thuéc ctia hop dé dung lugng nude son tiét kiem nhat. Gia st do day
cua I6p son tai moi nai trén hop la nhu nhau.

(A) Canh ¢ day 1a 2, chiéu cao 1a 1.

Canh & day 1a v/2, chiéu cao la 2.

(©) Canh & day 1a 2v/2, chiéu cao 1a 0, 5.

(D) Canh & day 1a 1, chiéu cao la 2
[} Ha‘d‘% f/{f/z(jzf(z’zf. Goi x,[ lan lugt 1a do dai canh ¢ day va chiéu cao ctia hop (z > 0,1 > 0).
Vi hop khong nép nén tong dién tich can son (dién tich toan phan bé 1 ddy) 1a:

S(z) =4zl +z* (1)

. 4

The tich cta hop la V =2’l =4 =1 = — (2).
z

Thay (2) vao (1) ta duge:

4 16
S(x) =4z - ——l—x = x° +—
. 16 22° — 16
Xét ham so S(z) trén (0;4+00): §'(z) =22 — — = x—2
x 5
S'(z2)=021-16=01>=8<1=2.
y . 4
Lap bang bién thién ta thay S(z) dat gia tri nhd nhat tai x = 2. Khi d6 [ = 2= 1.

Vay kich thuée hop dé tiét kiem son nhat 14 canh day bing 2 va chiéu cao bang 1.

$> Cau 22. Chicu dai bé nhat clia cai thang AB dé né cé thé tua vao tusng AC va mit dat BC,
ngang qua cot dé DH cao 4 m, song song va cach tuong CH = 0,5 m la:

A
D
el ; B
(A) Xap xi 5,602. Xap xi 6,5902.
© Xap xi 5,4902. ®) Xap xi 5, 5902.

e /g (/(zn, gigi. Dat BH =z (x> 0). Tac6 DH =4, CH = 0,5.

Xét tam giac Vuong BHD, ta c6: BD =+/DH? + BH? = /22 + 16.
Vi DH // AC nén theo dinh ly Ta-lét, ta co:
ABiBC’ix—f-O,E)il 1

DB BH  x o2
\/2 16
:>AB:\/9:2+16-<1 ) Vaz+16 4+ —/—— v

. 2416
Xét ham s f(x) = Va2 + 16 + x2—+ trén (0; +00).

X

2
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Pao ham:

T
— 9r—2/r2+ 1
() = v VP16 20 =2Vt + 16 B r 227 — 2(2? 4 16)
Va2 + 16 4x? V2 + 16 422/22 + 16
f(z) = x 32 x 8 3 —8

V116 42222+ 16 VaP+16  22/a2 116 2222 1 16
Taco fl(z) =023 —8=0&1=2.
Bang bién thién cho thiay ham s6 dat gia tri nhé nhat tai z = 2. Khi doé:

22+16 ) 10 5v'H
N . S T Y
Vay chiéu dai bé nhat clia cai thang xap xi 5,5902 m. = Chon D.

min AB = f(2) =

~ 5,5901699

¢S Cau 23. Cho hai vi trf A, B cach nhau 615 m, cing ndm vé mot phia bd song nhu hinh vé.
Khoang cach tit A va tit B dén bo song lan luct 1a 118 m va 487 m. Mot ngudi di tit A dén bo song
dé lay nuéc mang vé B. Poan dudng ngin nhat ma ngusi do c¢6 thé di la:

B
X f
3 487Tm
A l
118m |
‘ ¢
E Song F
(A) 596,5 m. 671,4 m. (© 779,8 m. (D) 741,2 m.
[ Hmfgy f/af/yzf(ézf, Gié st ngusi do di tit A dén M trén bo song dé lay nuée va di tit M vé B.
B
o i
% 3691
3 487m
2 A D .
118m ! 118/
‘ ¢
E Song F

Dé dang tinh dugc BD = 487 — 118 = 369 (m).
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Ap dung dinh ly Pitago cho tam gidc vuong ADB, ta c6: EF = AD = AB®— BD? =
/6157 — 3607 = 492 (m).
Ta dat EM = 2 (0 < o < 492), khi d6 ta dwoe: MF = 492 — o, AM = /22 + 1182, BM =
/(492 — x)2 4 4872,
Nhu vay ta c¢6 ham s6 f(z) duge xac dinh bing tong quang dusng AM va M B:
f(x) = Va2 + 1182 + /(492 — )2 4 4872 véi z € [0;492]
Ta can tim gia tri nhé nhat cia f(z) dé c6 dude quang duong ngan nhat:
492 —
F(e) = s -
Vi +118° /(492 — 2)2 + 4872
T 492 — x

! X)) = 0 <:> —=
@ V2 + 118 /(492 — 2)2 1 4872
& 14/(492 — x)2 + 4872 = (492 — x)V/22 + 1182
& 7%[(492 — z)? + 487%] = (492 — x)?(x? + 118?)

58056

& (4872)? = [118(492 — 2)]* & 487c = 118(492 — 2) & 605z = 58056 & = = 2.
58056

605

So sanh cac gia tri f(0), f < ) , [(492) ta c6 gia tri nhé nhat la:

58056
f (W) = \/(118 + 487)% + 4922 = /6052 4 4922 ~ 779, 8 (m).

Vay quang duong ngan nhat xap xi 779, 8 m.

$> Cau 24. Thé tich V (don vi: em?) clia 1 kg nudc tai nhiét do T' (don vi: °C') dugce tinh béi ham
s6 V(T), T € [0;30]. Biét ham s6 V(T') c¢6 bang bién thien nhu sau:

T 0 T 30
VI(T) e 0 +
V(0) V(30)
v(T) \ 5B
V(T})

V6i Ty ~ 3,97°C'. Hoi thé tich V(T) gidm trong khoang nhiét do nao?
@ (0;3,97). (0;5). © (0;10). ® (0;30).
[ Huogy (1./(211(717(517. Tt bang bién thien (BBT) ta suy ra, thé tich V(T') gidm trong khodng nhiét
do tir 0 dén 3,97°C (iing véi khodng dao ham mang dau am).
Chon A.

& Cau 25. Gia st su lay lan clia mot loai virus ¢ mot dia phuong c¢6 thé duge mo hinh héa bing
ham s6 N(t) = —t3 4+ 12t2,0 < t < 12, trong d6 N 1a s6 ngudi bi nhiém bénh (tinh bang tram
nguoi) va ¢ 1a thoi gian (tuan). Hoéi s6 nguoi bi nhiém bénh tang trong khodng thoi gian nao?

@ (0;10). (0;8). © (8;10). D (8;12).
(e} Ha‘(f% (/(5/27[(217, Ta c6: N'(t) = —3t% + 24t.
t =
N(t)=0 < -3t(t—8) =0 < t—g
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BBT:

t 0 8 12
N'(t) + 0 -
256
NGO / \
0 0

Tu BBT ta thay s6 nguoi bi nhiém bénh tang trong khodng thoi gian (0;8) (itng véi khodng dao
ham duong).

Chon B.
2 2 2 1 2
¢ Cau 26. Mot chat diem chuyén dong theo quy luat s(t) = 2 — 6153 (m). Tim thoi diem ¢ (giay)
ma tai d6 van tdc v (m/s) ctia chuyén dong dat gia tri 16n nhat.
@ t=2. ® t=0,5. © t=2,5. D t=1.
p 1
[} Hmfg a/(?/ijzfdzf. Ta ¢6 van toc: v(t) = §'(t) = 2t — §t2.

Dé tim van toc 16n nhat, ta xét v'(t) = 2 — t.
V() =0 < t=2.
BBT:

A &

Vay chat diém dat van toc 16n nhat tai thoi diém t = 2 (giay).
Chon A.

¢ Cau 27. Cong suat P (don vi W) clia mot mach dién duge cung cap bdi mot nguon pin 12V
duge cho béi cong thitc P = 121 — 0,512 véi I (don vi A) 1a cuong do dong dién. Tim cong suat
t61 da ctia mach dién.
@) 72. 128 35 (D) %
192 2
5 icong (,/(z‘}sz(é(f. Xét ham s6 P = 121 — 0,512 v6i I > 0 ¢6 dao ham P/ = 12— [; P' = 0 <>
I =12

BBT
I 0 12 +00
P'(I) + 0 -
72
P(I)
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Cong suat t6i da ctia mach dien 1a 72(W) dat dugce khi cuong do dong dién 14 12(A) = Chon B
> Cau 28. Mot vat chuyén dong theo quy luat s = —2t3 + 24¢% 4+ 9t — 3 véi t 1a khodng thoi gian
tinh tit lac vat bat dau chuyén dong va s la quang duong vat di chuyén dude trong khoang thoi
gian d6. Hoi trong khoang thoi gian 10 giay, ké tit lic bat dau chuyén dong, van toc 16n nhat cla
vat dat dugc bang bao nhiéu?
() 289 (m/s). 105 (m/s). © 111 (m/s). (D) 487 (m/s).

N eong f/a’/ijz‘dé. Ta co: v(t) = s’ = —6t2 + 48t +9. Xét ham s6 v(t) = —6t>+48t+9,t € [0; 10]
Ta c6: v (t) = —12t+48 =0 <= t =4 (Nhan).

v(0) =
Ta c6 § v(4) = 105

(10) = —111
= maxv(t) = v(4) = 105 = Chon B
$» Cau 29. Do giam huyét ap cia mot bénh nhan duge do béi cong thic G(z) = 0, 2522(30 — z)
trong d6 = (mg) va z > 0 la lugng thudc can tiém cho bénh nhan. Dé huyét ap gidm nhiéu nhat
thi can tiém cho bénh nhan mot liéu lugng bang bao nhiéu?

) 15 mg. 30 mg. (©) 40 mg. (D) 20 mg.
3 1
N Hluong din gid. b: = 230 — ) = 242 — —23
Ha(mj a/mz(/czn Ta c6: G(x) = 0,252%(30 — x) 25 T 1®
3 3 3 3 x=0(0)

! — | / — =5 —_— — 2 —
G'(x) = 5% 4035 e (=N IIE— 5% = 10® 0 — = 20(n)
BBT

x 0 20 +00
G'(x) + 0 =
100

HAY K

Duta vao BBT thi bénh nhan can tiém mot lugng thude 20 mg = Chon D

¢ Cau 30. Sau khi phat hien mot bénh dich, cac chuyén gia y té wdc tinh sé ngusi nhiém bénh
ké tit ngdy xuat hién bénh nhan dau tien dén ngay thi ¢ 1a G(t) = 45t2 — 3, (két qua khdo sét
duge trong 10 thang vita qua). Néu xem G'(t) 1a tdc do truyén bénh (ngudi/ngay) tai thoi diem t
thi toc do truyén bénh 16n nhat sé vao ngay thi

@) 25. 30. (© 20. D) 15.

(e} Ha’dny f/é/l(j[dd. Ta c6: G'(t) = 90t — 3t%,G"(t) =90 — 6t =0 <= t =15
C
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BBT

t 0 15 400
G// (t) _|_ O _

675

Vay toc do truyén bénh 16n nhat sé vao ngay thit 15 = Chon D

$® Cau 31. Hang ngay muc nudc ciia con kénh xudng theo thity tricu, do sau h(m) clia muc nudce

t
trong kénh tinh theo thoi gian ¢ (h) trong ngay cho béi cong thitc h = 3 cos (% + g) + 12. Khi

nao muyc nudc clia kénh 14 cao nhat véi thoi gian ngan nhat?
@A) t =10 (h). ®) t =14 (h). © t =15 (h). D) t =22 (h).
, t t
O Huong din gici. Vi =1 < cos (% + g) <1=9<3cos (% + g) +12< 15

, p t t
Vaydéhlénnhatthicos(%+g) =1 <= %+g:k‘27r = t=-2+12k (k€ Zy)

Vay h dat gia tri 16n nhat khi ¢ = 10 (h) = Chon A

$> Cau 32. Sau khi phat hien mot bénh dich, cac chuyén gia y té wdc tinh sdé ngudi nhiém bénh
ké tit ngay xuat hién bénh nhan dau tien dén ngay thi ¢ 1a f(¢) = 45t2 — t* (két qua khao sat dugc
trong 8 thang vita qua). Néu xem f'(¢) 1a téc do truyén bénh (ngudi/ngay) tai thoi diém t. Téc do
truyén bénh sé 16n nhat vao ngay thi may?

@® 12. 30. © 20. ® 15.
o Hmfy c/(?/ijzf(ézf, Toc do truyén benh 1a v(t) = f/(t) = 90t — 3¢2.

Dé téc do truyén bénh 16n nhat, ta xét dao ham ctia v(t): v'(t) = f”(t) = 90 — 6t.
Cho v'(t) =0< 90 — 6t =0 < ¢t = 15.
Dua vao bang bién thién hodc tinh chat ham bac hai, ta thay f’(¢) dat gia tri 16n nhat khi ¢t = 15.

¢S Cau 33. Mot cong ty bat dong san c¢6 50 can ho cho thué. Biét rang néu cho thué mdi can ho
v6i gia 2.000.000 dong mot thang thi moi can ho déu c6 nguoi thué va cit ting thém gia cho thue
mdi can ho 100.000 dong mot thang thi sé c6 2 can ho bi bé trong. H6i mudn c¢6 thu nhap cao nhat
thi cong ty d6 phai cho thué moéi can ho v6i gid bao nhiéu mot thang?

@) 2.225.000. 2.100.000. © 2.200.000. @) 2.250.000.
[ Huozzj (/{E/z/jzfa’zf. Goi 86 can ho bi bo trong 1a = (z € [0;50] va x chén).

S6 can ho duge thue 1a 50 — z. .
Vi ctt tang 100.000 thi trong 2 cdn, nén néu trong x can thi gia thue da tang: 5 100.000 = 50.000x

(dong).
Gia thué moi can ho 1a: 2.000.000 + 50.000z.
Doanh thu mot thang 1 f(z) = (2.000.000 + 50.0002)(50 — ) = —50.0002 + 500.000z +
am s6 dat gia tri 16n nhat taiz = ———————— =
el M= T (C50.000)

Tuy nhién = phai nguyén chin, ta kiém tra z = 4 v 2 = 6 cho cing két qua doanh thu 16n nhat.
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Khi d6 gi4 thué tuong tng la 2.000.000 + 50.000 - 5 = 2.250.000 ddng.

$© Cau 34. Trén mot doan dudng giao thong c¢6 2 con duong vuong goc v6i nhau tai O nhu hinh
vé. Mot dia danh lich stt ¢6 vi tri dat tai M, vi tri M cach duong OF 125 m va cach duong OX 1
km. Vi 1y do thuc tién ngudi ta muén lam mot doan dudng thing AB di qua vi tri M, biét rang
gia dé lam 100 m duong la 150 trieu dong. Chon vi tri ciia A va, B dé hoan thanh con duong véi
chi phi thap nhat. Hoi chi phi thap nhat 1a bao nhiéu?

E

A

O X
(A) 1,9063 ty dong. 2,3965 ty dong.
(© 2,0963 ty dong. (D) 3 ty dong.

).

ool —

2 1
() Hm)‘/(y &&z{fzf@’z,'. Doi 125 m = 3 km. Chon hé truc toa do Oxy sao cho M

Goi B(m;0) va A(0;n) véi m,n > 0. Phuong trinh dutng thing AB b ¥ et g
m n
1 1
DoABquaM:>%+E:1=>n:8mnz1(V(’jim2>1/8).
Y . 2 2 | .2 2 8m
Do dai con duong: AB* =m*+n°=m”+ )
Bt 1
1 gm \? . 8m -8
Xéo ham WOPSmY (Sm— 1) S k) 2 (Sm— 1) Bm—1)2
64 5
! = ( 5 e — Sm—1P3=64<8m—1=4 = =
f'(m) & Em =177 < (8m —1) < 8m Sm=g
5\ (5\* 55
Khi d6 AB:\/<§) +(Z) :T\/_(km).
5V5

Chi phi: 35 1,5~ 2,0963 ty dong.

> Cau 35. Mot chat diém chuyén dong theo phuong trinh S = —¢2 + 9¢2 +¢ 4 10, trong d6 ¢ tinh
bing (s) va S tinh bing (m). Thai gian van tdc clia chat diém dat gid tri 16n nhat la:
@A) t=5s. B t=6s. © t=2s. D) t=3s.

() Ha’o‘zy f/fz?/z(jzfa’zf. Van t6c 1a dao ham cta quang duong: v(t) = 5" = —3t> + 18t + 1.
Xét v'(t) = —6t 4+ 18. Cho V/(t) =0 < ¢ = 3.
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Bang bién thién:

t 0 3 +00
v + 0 —
28
v / \
1 —00

Suy ra van toc dat gid tri 16n nhat tai t = 3 s.

2 2 1
¢S Cau 36. The tich nuée ctia mot bé boi sau ¢ phit bom tinh theo cong thitc V(t) = r.o(30t3 -
¢t ) : .
Z)(O <t <90). Toc do bom nudc tai thoi diem ¢ duge tinh béi v(t) = V'(t). Trong cac khang
dinh sau, khang dinh nao ding

(A) Toéc do bom gidm tit phit 60 dén phit thi 90.
Tdc do bom luon giam.
(©) Toéc do bom tang tit phit 0 dén phit thit 75.
(D) c& ba dap an déu sai.
1 9

:& g{;m(% 6/(572(75[5&; Xét ham V' = %ﬁ - m1t3(0 <t <90); V"= gt — %ﬁ = V" = 0 khi

Dé dang vé BBT ta c6 V' dong bién trén (0;60) va nghich bién trén (60;90) = Chon A

¢ Cau 37. Khi nuoi ca thi nghiém trong ho, mot nha khoa hoc da nhan thay rang: néu trén
mdi don vi dién tich ctia mit ho c6 n con ca thi trung binh mdi con ca sau mot vu can nang la
P(n) = 480 — 20n (g). Hoi phai thd bao nhiéu con ca trén mot don vi dién tich ctia mat ho dé sau
mdt vu thu hoach duge nhieu ca nhat?

@) 14. 13. ©) 1M D 11.

X lon (/(z’f/z(fz'd,zf, Goi F(n) la tdng can nang clia n con ca sau vu thu hoach trén mot don vi
C

dién tich.

Ta c6: F(n) = (480 — 20n) - n = 480n — 20n>.

Dé sau mot vu thu hoach duge nhidu ca nhat thi F(n) phai dat gia tri 16n nhat.

Xét F'(n) = 480 — 40n; F'(n) = 0 <= 480 — 40n =0 <= n = 12.

Duira vao BBT ciia ham bac hai, ta két luan phai tha 12 con ca trén mot don vi dién tich. = Chon
C

> Cau 38. Dé giam nhiét do trong phong tit 28°C, mot hé théng lam mat duge phép hoat
dong trong 10 phit. Goi T (don vi °C') 1a nhiét do phong & phat thi ¢t duge cho béi cong thic
T = —0,008t3 — 0,16t + 28 véi t € [1;10]. Tim nhiét do thap nhat trong phong dat dugc trong thoi
gian 10 phut ké tit khi hé thong lam mat bat dau hoat dong.

(A) 27,832°C. 18,4°C. ©) 26,2°C. (D) 25,312°C.
[ Hu'o/‘ézy cz,/(z‘\/z,/cz'(éz'. Xét ham s6 T'(t) = —0,008t* — 0, 16t + 28 véi ¢ € [1;10].

C

T'(t) = —0,024t? — 0,16 < 0,Vt € [1;10] suy ra ham s6 T(¢) nghich bién trén doan [1;10].
Do d6 nhiét do thap nhat dat dugc tai t = 10: Ty, = T(10) = 18,4°C = Chon B

$> Cau 39. Mot cong ty bat dong san c¢6 50 can ho cho thué. Biét rang néu cho thué mdi can ho
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véi gia 2.000.000 dong moi thang thi moi cin ho déu c6 ngudi thué va cit méi lan tang gia cho thue
mdi can ho 100.000 dong thi c6 thém 2 cin ho bi bé trong. Mudn c¢6 thu nhap cao nhat, cong ty
d6 phai cho thué véi gia mdi can ho 1a bao nhiéu?

@ 2.250.000. 2.350.000. © 2.450.000. @) 2.550.000.
() Haoiy f/f[/z(jz'(z’z'. Goi z 1a gid thue thyc té ctia mdi can ho (don vi: dong), véi z > 2.000.000.

S6 tién tang thém so véi mic gia cii 1a 2 — 2.000.000.

) ) — 5.000.000 —2.000.000
S6 cin ho bi bo tréng la: Lo o T S0
100000 "+~ 50.000
P xr — 4. . X
S6 can ho c6 neusi thue L 50 — - 90.
© can o €O nghiol thte ta 50.000 | 50.000 +
Téne loi nhuan: F :(— ):— 2 :
ong lgi nhuan: F(z) = x =500 +90 T + 90z

Dao ham: F'(z) = z+90; F'(z) =0 <= z = 2.250.000.

~25.000
z 2/000.000 2.250.000 +00
F'(z) + 0 —
Frnax

R

Vay gia thueé to6i uu 1a 2.250.000 dong = Chon A

¢S Cau 40. Mot cita hang ban budi Doan Hung véi gia ban mdi qua 1a 50.000 dong thi chi ban
duge khodng 40 qua. Néu ctra hang cit gidm mdi qua 5.000 dong thi s6 budi ban duge tang them la
50 qua. Biét gia nhap vao la 30.000 dong/qua. Xac dinh gia ban dé ctta hang thu dugc lgi nhuan
16n nhat.

(A) 44.000d. 43.000d. (©) 42.000d. (D) 41.000d.
(e} Haﬁo‘y c/rizijz'dz'. Goi z 1a gia ban mo6i qua budi (30.000 < x < 50.000).
S6 tien gidm gia: 50.000 — .

. 50.000 — x 1
0 qua ban the . ——— - 50 = —(50. il
SO qué ban théem dugce 5.%%0000 50 T 550 000 — x)
2 z . —I X
To O qué ba 14 _— = —— 40.
ong so qua ban duge: 40 + 100 100.7:+5 0
Loi nhuan trén mot qua: x — 30.000.
Y 1 1
Tong lgi nhuan: F(z) = (—mm‘ + 54()> (x — 30.000) = —me + 8402 — 16.200.000.

1
F'(z) = ~5g® +840; F'(z) = 0 <= z = 42.000.
Gia ban 42.000 dong cho lgi nhuan t6i da. = Chon C
> Cau 41. Mot ngusi can di tit khach san A bén bo bién dén hon dao C. Biét ring khoang cach
tit ddo C' dén b bién 1a 10 km, khoang céch tit khach san A dén diém B trén bo gan dao C nhét
13 40 km. Ngudi d6 c6 the di duong thiiy hogc di dusng bo roi di duong thiiy (nhu hinh vé dudi
day). Biét kinh phi di duong thiy 1a 5 USD/km, di duong bo 14 3 USD/km. Héi ngusi dé phai di
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dudng bo mot khoang bao nhiéu dé kinh phi nhé nhat?

C
10Ekm
A D B
40km
(AB = 40 km, BC' = 10 km).
15 65
@) 5 km. o km. (© 10 km. (D) 40 km.

[} /‘[a()y c/é;y[d[.

Gia st ngudi d6 di dudsng bo tit A dén mot diem D nao d6 trén doan AB, sau d6 di dudng thiy
tu D dén C.
Diat DB = z (km), diéu kien 0 < z < 40.
Khi d6, quang dusng di bo 1a AD = AB — DB =40 — z (km).
Quéang duong di thuy 1a DC = +/DB? + BC? = /22 + 102 = 22 + 100 (km).
Téng chi phi ngudi d6 phai tra 14 ham sé f(x) theo z:
F(2) = 3(40 — ) + 5v/ZZ + 100 = 120 — 3z + 5v/zZ + 100
Dé tim chi phi nhé nhat, ta tinh dao ham f/(z):
f’(w):—3+5- T :5x—3\/m
Va2 +100 V2 +100
225

Cho f'(z) = 0 ¢ 5z = 3v/a% +100 & 2522 = 9(¢? + 100) ¢ 162% = 900 ¢ 2> = —~.

15
\ﬁxZOnénx:?:7,5(km).
Lap bang bién thién hogic kiém tra cic gia tri bién, ta thay f(z) dat gia tri nhé nhat tai x = 7,5.
65
Vay quang duong ngusi dé phai di bo la: AD =40 —7,5=32,5 = 5 (km).

$> Cau 42. C6 hai chiée coc cao 10 m va 30 m lan lugt dat tai hai vi tri A, B. Biét khoadng cach
gitta hai coc bang 24 m. Ngusi ta chon mot cai chdt & vi tri M trén mat dat nam gitta hai chan
cot dé giang day ndi dén hai dinh C va D ctia coc (nhu hinh vé). Hoi ta phai dit chdt & vi tri nao
tren mit dat dé tong do dai cia hai s¢i day d6 la ngin nhat?

(A) AM = 6m, BM = 18 m. B) AM = Tm, BM = 17 m.

(© AM = 4m, BM = 20 m. (D) AM = 12m, BM = 12 m.
o Hecong (/(zflgjzf(;,zt. Dit AM =z (0 < z < 24), khi d6 MB = 24 — z.
Tong do dai hai sgi day 1a f(z) = V102 + 22 + /302 + (24 — 2)2.
Ap dung phuong phép dao ham hodc tinh chét hinh hoc (liy déi xing), ta tim duge z = 6.
Vay AM =6 m va BM = 18 m.

. . 1 ¢t
¢S Cau 43. The tich nuée ctia mot be boi sau ¢ phit bom tinh theo cong thitc V(¢) = 100 (30153 - Z)

(0 <t < 90). Toéc do bom nude tai thoi diem ¢ duge tinh bdi v(t) = V/(t). Trong cac khang dinh
sau, khéng dinh nao ding?

(A) Toéc do bom gidm tir phit thit 60 dén phuat thi 90..
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Toéc do luon bom gidm..
(©) Téc do bom tang tit phit 0 dén phit thit 75..
(D) C4 A, B, C déu sai..

. 1
[} HL(U/? a/(yz(/mz Téc do bom nude 1a v(t) = V/(t) = — (90t — 13).

100
1
Xét gia t6¢ bom nude a(t) = v'(t) = 100(18075 — 3t?).
V'(t) =0« 3t(60 —t) =0 < t =0 hodc t = 60.
Trén khoang (60;90), v'(t) < 0 nén tdc do bom gidm. Vay khang dinh A ding.
$> Cau 44. Mot soi day kim loai dai 60 cm duge cat thanh hai doan. Doan day thi@ nhat uén
thanh hinh vuong canh a, doan day thtt hai uén thanh duong tron ban kinh r. Dé tong dien tich

2 N ~ N N S 2 s S 2 S a N ~ -
cua hinh vuong va hinh tron nho nhat thi ty s6 — nao sau day dung?
r

@ 2. ® 3. © 4. ©®) 1.

(Y Ha'()/‘/zy c/d/é/m'fézl Tong do dai soi day 1a chu vi hinh vuong cong chu vi duong tron: 4a + 27r =
C

60:>2a+7r7“:30:>r:30;2a.

Téng dién tich hai hinh: S =a?> + m? =a®> + 7 g ; 2a\* =a? + BO;—QG)Z.
Xét dao ham S’(a) = 2a + EEly'20)(—2) =2a — M.

Cho S’(a) =0 2ar — 120+ 8a=0<a(27+8) =120 > a = WE:(_)4.

Thay vao biéu thg:)c i tagi(;)im duge r = W?f4.

Vaytg]Ség:W—i-ll : 7r—|—4:2'

$9 Cau 45. Khi nuoi c4 thi nghiém trong ho, mot nha sinh vat hoc thay rang: Néu trén mdi don vi
dién tich ctia mat ho ¢6 n con ca thi trung binh mdi con ca sau mot vu can nang P(n) = 480 — 20n
(gam). Hoi phai tha bao nhiéu con ca trén mot don vi dién tich ctia mat ho dé sau mot vu thu
hoach dugc nhiéu ca nhat?

@) 10. 12. © 16. (D) 24.

() Ha(mj a/mz gidi. Goim 1a s6 con ca tréen mot don vi dién tich ho (n > 0).
Tong can nang c4 thu hoach duge trén mot don vi dién tich la:
f(n) =n- P(n) = n(480 — 20n) = 480n — 20n* (gam).
Xét ham s6 f(n) = 480n — 20n? trén (0; +00).
Ta c6 f'(n) = 480 — 40n.
Cho f'(n) =0<n=12.
Lap bang bién thién ta thay ham s6 dat gia tri 16n nhat tai n = 12. Vay can tha 12 con.

¢S Cau 46. Mot ciita hang ban 1é ban 2500 cai ti vi mdi ndm. Chi phi gii trong kho 1a 10$ mot
cai mbi nam. Dé dit hang chi phi ¢6 dinh cho méi lan dit 1a 20$ cong them 9% méi cai. Cira hang
nén dit hang bao nhiéu lan trong mdi ndm va mdi lan bao nhiéu cai dé chi phi hang ton kho la
nhé nhat?

(A) Dat hang 25 1an, mdi lan 100 cAi ti vi.

Dit hang 20 1an, mdi lan 100 cai ti vi.

(©) Dat hang 25 lan, méi 1an 90 cai ti vi.
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(D) Dat hang 20 1an, méi lan 90 cai ti vi.
(2 Hu‘o‘igj c/a’/éjzké,zf, Goi  1a s6 ti vi ma ctia hang dat méi lan (z € [1;2500]).

S6 luong ti vi trung binh gii trong kho la % nén chi phi luu kho tuwong tng la 10 - g = bz.
2500

PR . 0
So lan dit hang moi nam la va chi phi dit hang la (20 + 9z).
x
Khi dé6 tong chi phi cita hang phai tra la:
2500 50000
C(x) = —— (20 + 9z) + bz = bz +
x
50000 522 — 50000
Xét C'(w) =5 -~ = 2L 2
x x
C'(x) = 0 < 22 = 10000 < 2 = 100.
S6 lan dat hang 1a 2500/100 = 25 lan. Chi phi nhé nhéat Cy,;, = C(100) = 23500.

+ 22500.

T

¢ Cau 47. Ngudi ta mudn rao quanh mot khu dat véi mot sé vat lieu cho trude 1a 180 mét thang
hang rao. O do ngusi ta tan dung mot bd giau c6 sdn dé lam mot canh ctia hang rao va rao thanh
méanh dat hinh chit nhat. Héi manh dat hinh chit nhat dude rao c¢6 dién tich 16n nhat bang bao
nhiéu?

@) S = 3600 m?. Srmax = 4000 m?.
@ Shax = 8100 m?. @ Siax = 4050 m?.
[ Hwo/n(f (/(2/2(7&0& Goi z 1a chiéu dai canh song song véi bd giau va y 1a chiéu dai canh vuong
gbc v6i bo giau (z,y > 0).
Theo bai ra ta ¢6: x + 2y = 180 = x = 180 — 2y.
Dién tich ctia miéng dat 1a S = zy = y(180 — 2y) = 180y — 2y>.
Xét ham S(y) = —2y* + 180y c6 S'(y) = —4y + 180. S'(y) = 0 & y = 45.
Khi d6 z = 180 — 2(45) = 90.
Dién tich 16n nhat Sy, = 90 - 45 = 4050 m2. D

¢ Cau 48. Mot lao nong chia dat cho con trai dé ngudi con canh téc riéng, biét ngusi con sé
duge chon miéng dat hinh chit nhat c¢6 chu vi bang 800 (m). Héi anh ta chon méi kich thudc clia
né bang bao nhiéu dé dien tich canh tac 16n nhat?

&) 200 m x 200 m. @®) 300 m x 100 m.
@ 250 m x 150 m. @ Dap an khac.
[} Haoiy ((/(Elyz'(z’,z'. Goi chiéu dai va chiéu rong ctia miéng dat lan lugt 1a z,y (m) (z,y > 0).
Chu vi miéng dat: 2(z + y) = 800 = = +y = 400 = y = 400 — .
Dién tich miéng dat: S =z -y = z(400 — ) = —2* + 400z.
Dao ham S'(z) = —2z + 400. Cho S'(z) = 0 < x = 200.
Khi z = 200 thi y = 400 — 200 = 200.
Vay dién tich 16n nhat khi miéng dat 14 hinh vuong canh 200 m x 200 m.

¢ Cau 49. Mot man anh hinh chit nhat cao 1,4 mét va dat & do cao 1,8 mét so véi tam mit (tinh
tit dau mép dudi cia man hinh). Dé nhin r6 nhat phai xac dinh vi trf d6? Biét rang goc BOC la
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gbc nhon.
C's
1,4
Bee
1,8
A *(O
A AO = 2,4m. AO = 2m.
© AO = 2,6m. D) AO = 3m.
[ Hwo/% a](Z/szQL Dat do dai canh AO = z m (z > 0). Suy ra: BO = /3,24 + 22, CO =
V10,24 + 22
Ta st dung dinh 1y cosin trong tam giac OBC' ta co:
cos BOC — OB?>+0C? - BC? (3,24 +2%) + (10,24 +2?) — 1,96 _ 5,76 + x°
2-0B-0C 24/(3,24 + 22)(10, 24 + 22) V(3,24 + 22)(10, 24 + 22)

DO

Vi géc BOC' la géc nhon nén bai toan trd thanh tim x dé F(x) = Gl B0 20T ) dat
24+ T 24+ T

gia tri nhé nhat.

t 25¢
Dat (3,24 + 2%) = t, (¢t > 3,24) suy ra: F(¢) 0 5t + 63

NN (R

Tinh dao ham va giai phuong trinh F’(t) = 0, ta tim duge t = 9.

t | 3,24 9 +00
F'(t) _ 0 +
F(t) \ /
Fmin

Thay vao dit tac 3,24 + 22 =9 <= 22=5,76 < z=2,4m.

Vay dé nhin 16 nhat thi AO = 2,4m = Chon A.

¢ Cau 50. T hinh vuong c6 canh bing 6 ngudi ta cit bd cac tam gidc vuong can tao thanh hinh
t6 dam nhu hinh vé. Sau dé ngusi ta gap thanh hinh hop chit nhat khong nip. Tinh thé tich lén
nhat ctia khéi hop.
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@A) 8v2. 10v/2. © 9V2. D 11v2.

Dit kich thude cac canh nhu hinh vé: canh day ctia hop 1a z, chiéu cao hop 1a y/ V2.

T x
—+yV2+—==6 <= 2+y=3v2 <= y=3vV2 -1 v6i 0 < x < 3v2.
\/5 Y \/§ Y Y

Thé tich ctia khéi hop tao thanh la V = 2%y = 22(3v/2 — ).

Ta cé: V' = 32(2v2 — 1) =0 = z = 2V/2.

Ta co

T 0 2v/2 3v2
V'(z) i 0 —
8v/2

V(x) / \

Vay maxV = 8v/2 khi z = 2v/2,y = v2 = Chon A.

¢S Cau 51. Cho mot tam nhom hinh vuong canh 6 cm. Ngudi ta mudn ciat mot hinh thang nhu
hinh vé. Tinh téng = + y dé dién tich hinh thang EFGH dat gia tri nhé nhat.

A 2emBE B
T cm
3cm
H
F
D G C
2
@ 7. 5. % D) 4V/2.

[} 7‘&50/% agn/yu&/ Ta c6 Sprer nho nhat < S = Supy + Sper + Scar + Spar 16n nhét.
Tinh duge 28 = 2z +3(6 — 2) + (6 — 2)(6 — y) + ... bién ddi dan dén:
28 =xy —4x — 3y + 36 (1).

AE  AH

Mat khdac AAEH ~ ACGF nén cC- R W= 6 (2).
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Chuong 4. LOI GIAI CHI TIET TRAC NGHIEM NHIEU PHUONG AN LUA CHON

18
T (1) va (2) suy ra 25 = 42 — (4x + —)
x

) 1 .
Ta ¢6 2S 16n nhat khi va chi khi 42 + —8 nhd nhat.
T

. 18 18 3vV2
Ap dung BDT Co-si: 40 = — = 2% = Vi T\/_

T

TvV/2

Khi d6 y = 2v2. Vay z +y = Tf Chon C.
¢ Cau 52. Trén san bay mot may bay cat canh trén dudng bang d (tit trai sang phai) va bat dau
roi mit dat tai diem O. Goi (P) la mit phing vuong géc véi mat dat va cit mat dat theo giao
tuyén la duong bang d. Doc theo duong bang d cach vi tri O mot khodng 300 m vé phia bén phai
c6 ngudi quan sat A. Biét méay bay chuyén dong trong mit phang (P) va do cao y clia may bay
xac dinh bdi y = 22 (véi o 1a do dai méay bay doc theo dudng thang d tinh tit O). Khoang céch
ngan nhat ti ngudi A dén may bay la:

y
5
. @ fy=2°
3
2
) B

I A

20| B2 3 | =

@A) 300 (m). 100+/5 (m). (© 200 (m). (D) 100v/3 (m).

[} Huv‘/gj c/(?/éfz'(ézf, Xét hé truc Ozy v6i don vi 1 don vi = 100 m. Ngusi A c6 toa do A(3;0).

Méay bay B nam trén do thi (C) nén B(t;t?) véi t > 0.
Khodng cach d*> = AB* = (t —3)* + (*)* =t* +t* — 6t + 9 = f(1).
f'(t) =4t3 +2t — 6. Tathay f'(t) =0t = 1.
Lap BBT, ta thay d*> dat GTNN bang 5 khi ¢ = 1.
Vay khoang cach nhé nhat 1a /5 x 100 = 100/5 (m). B
> Cau 53. Mot ngon hai dang dat tai vi tri A cach bo bién AB = 5 km. Trén bd bién c6 mot
céi kho 6 vi tri C cach B mot khoang 7 km. Ngudi canh hai dang cheo do tit A dén M trén bo véi
van téc 4 km/h 16i di bo dén C' véi van tdc 6 km/h. Vi trf diém M cach B bao nhicu dé ngudi d6
dén kho nhanh nhat?

A

5km

7km

@A) 0 km. 7 km.

© 2v/5 km. D) # km.
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e ucong din gici. Dat BM =z (km) = MC =7 —z (km), (0 < z < 7).

C
Va? ¥ 25
Thoi gian cheo dd A — M: 4y = % (h).
7 _
Thoi gian di bo M — C tye = ——

\/x2+25+7—x

4 6
T 1

T 4/ari25 6
t'(x) = 0 & 6z = 4v/22 + 25 < 3622 = 16(2 + 25) & 202% = 400 < 2 = 21/5.
Lap BBT, thoi gian dén kho nhanh nhét khi 2 = 2v/5 km.

Tong thoi gian t(z) =

Dao ham #/(z)

¢ Cau 54. C6 mot tam gb hinh vuong canh 200 ecm. Cat mot tAm gd c6 hinh tam gidc vuong, c6
tong ctia mot canh géc vuong va canh huyén bing hing s6 120 cm tit tAm gb trén sao cho tam gd
hinh tam gidc vuong cé dién tich 16n nhat. Héi canh huyén ctia tam gd nay la bao nhiéu?

(A) 40 cm. 40+/3 cm. (© 80 cm. (D) 40v/2 cm.

o Hmfgy (/(z‘“/yzfdzf. Ki hiéu canh géc vuong AB =z (0 < x < 60).

Khi d6 canh huyén BC = 120 — x.

Canh géc vuong con lai la AC = /BC? — AB? = /(120 — x)? — 22 = /14400 — 240z.
Dién tich tam giac ABC la: S(z) = %x - 4/14400 — 240z.

Xét ham s6 S(z) trén khoang (0;60), ta c6 dao ham:

1 1 240 14400 — 360
S'(z) = ~+/14400 — 240z + 2 - £ i
2 2" 2/14400 — 240z  21/14400 — 240z

S'(x) = 0 < 14400 — 360x = 0 < = = 40.
Lap bang bién thién:

x 0 40 60
S'(x) -~ 0 =
S(40)

sl B~ S

Tam gidc ABC c6 dién tich 16n nhat khi x = 40. Khi d6 canh huyén BC = 120 — 40 = 80 cm.

¢ Cau 55. Tim dién tich 16n nhat ctia hinh chit nhat noi tiép trong nita duong tron ban kinh 10
cm, biét mot canh clia hinh chit nhat ndm doc trén duong kinh ctia duong tron.

(A) 80 cm?. 100 cm?. (©) 160 cm?. (D) 200 cm?.
[ /‘[mf//(y f/(?/ijzfa’zl

10em

@)

Goi z (cm) la do dai canh hinh chit nhat vudng goc véi dudng kinh (0 < z < 10).
Do dai canh ndam doc trén duong kinh 1a 24/102 — 22,
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Chuong 4. LOI GIAI CHI TIET TRAC NGHIEM NHIEU PHUONG AN LUA CHON

Dién tich hinh chit nhat: S = 22/100 — 22 = /422(100 — 22).
4% + 4(100 — %)
2

5
Theo BDT AM-GM: 43:2(100 —2?) < ( ) khong toi wu truc tiép.

x? 200 — 422
Xét S' = 24/100 — 22 — )
\/1007—11:2 V100 — 22
S'=0< 12 =50< 1 =52

Dién tich 16n nhéat: S = 2(5v/2)y/100 — 50 = 10v/2 - 5v/2 = 100 cm?.

> Cau 56. Trong bai thic hanh quan sy, mot chién si phai boi qua mot con séng rong 100 m dé

tan cong muc tiéu ¢ bd bén kia. Van téc boi clia chién si bang mot nita van toc chay bo. Biét dong
song thang, muc tieu cach vi trf xuat phat 1 km theo dudng chim bay. Chién si phai boi bao nhiéu
mét dé dén muc tiéu nhanh nhat?

400 40 100 200

® W ®9 CE- )
(e Hmfy (/(21271'(21’. Van dé 1a chon thoi gian boi va thoi gian di bo sao cho "toi uu". Gia st do
dai doan bai 1 [ va tdc do boi clia chién si 1a v. Ky hieu m 1a do dai doan song ké tit ngudi chién si

[ m—+I2—-1002

dén don dich, khi ay tong thoi gian boi va chay bo clia ngudi chién silat = — +
v

2v
) ) . [ I12-100%2 20— +/1%2 — 1002
Do m, v la ¢6 dinh nén thai gian dat cyc tieu khi ham so f(I1) = —— 5 = 7
v v v
dat cyc tiéu va ciing tie 1a khi ham g(I) = 21 — /12 — 1002 dat cyc tiéu. Didu nay xay ra khi

I
2 — ——— =0, hay | = 2v/12 — 100, tiic 1a [ = 400/3 = 133, 3 (met).
ot y / (met)
> Cau 57. Dé thiét ké mot chiée bé ca hinh chit nhat c¢6 chiéu cao 1a 60 cm, thé tich 1a 96.000 cm?,
ngudi thg dimg loai kinh dé sit dung lam mit bén c6 gia thanh 70.000 dong/m? va loai kinh dé
lam mit day co gia thanh 1a 100.000 dong/m?. Chi phi thap nhat dé hoan thanh bé ca la

(A) 83.200,000 dong. 382.000 dong.
(©) 83.200 dong. (D) 8.320.000 dong.
. e £ V. 96.000 ) )
[ /Z{a(w(j a/mz giae. Dién tich cua day hop la: S = e TS 1600 cm® = 0, 16 m*=.
. . 0,16
Goi chiéu dai Canh déay ctia hop 1a x (x > 0,m), chiéu rong ciia hop la —.
Goi F(z) 1a ham chi phi dé lam bé ca.
Chi phi dé hoan thanh bé c4 la:
0,16 13.440

F(z)=0,16-100.000+2-0,6 - « - 70.000 + 2 - 0,6 - —— - 70.000 = 16.000 + 84.000z +
x
Bai toan tré thanh tim o dé F(x) dat gid tri nhé nhat.
13. 440
F'(z) = 84.000 — () =0<=22=0,16 <=z =0, 4.
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Bang bién thién:

x 0 0,4 +00
F'(x) — 0 +
Fmin

Vay chi phi thap nhat dé hoan thanh bé ca 1a F(0,4) = 83.200 dong = Chon C

$> Cau 58. Ong Nam can xay dung mot bé nuée mua c6 thé tich V = 8 (m?) dang hinh hop chit
nhat véi chicu dai gap 5 lan chiéu rong, day va ndp do bé tong, cot thép; xung quanh xay bing
gach v& xi mang. Biét ring chi phi trung binh 1& 980.000 d/m? va & bé nap dé hd mot khoang hinh
vuong c6 dién tich bang 5 dién tich ndp bé. Tinh chi phi thip nhat ma ong Nam phai chi tra (lam
trom dén hang nghin dong)
@ 22.770.000. 27.657.000d. @ 20.965.000d. @ 23.235.000d.

o /—[zm‘?j z/rz‘”/iyzfézf. Goi chidu rong ctia bé 1a 3z (m). Ta c6 chiéu dai bé 1a 4z (m) va chiéu cao

v 8 i
Sisy Sx-4dx 3z
Khi d6 tong dién tich ctia bé mat xay dung (bao gom day, nip hé va dién tich xung quanh) la:

28  64x?

2 %)
T:(3m+4x)-2-@+3x-4m+(3x-4x—§-3x-4x):£+ 3

clia bé 1a h =

Ap dung béat ding thic Co-si:

2 2 3
T:1_4+E+64x 23-§/14 14 6422 3297
3r 3z 3
Chi phi C' (tinh theo dong) xay dung la:

32v/7

3
¢ Cau 59. Mot con ca hdi boi nguge dong dé vuot khoang cach 300km. Van téc dong nudc la
6 km/h. Néu van t6c boi ctia ca khi nude ding yén 1a v (km/h) thi ning lugng tieu hao clia ca

3z 3z 3 3

~ 28,22 (m?)

C =T-980.000 > -980.000 ~ 27.657.000 (dong) = Chon B

trong ¢ gio dugce cho béi cong thic F(v) = cv3t, trong dé ¢ 1a hing s6 va E tinh bang Jun. Van
toc boi clia ca khi nude ditng yén nam & khodng nao thi ning lugng tiéu hao ciia ca gidm?

@) (6;10). (6;12). © (6;9). © (9;20).
(2} Ha‘o‘/gj a/a“/éjz'd,zf, Khi boi nguge dong van toc ctia ca la: v — 6 (km/h)

, 300
Thai gian dé ca vugt khoang céch 300 km la t = 5 (v>6)
/l) P—
3
5 300 _ 300¢ v
v — v—=6

Nang lugng tieu hao ctia ca khi vugt khodng céach 300 km la: E(v) = cv

E'(v) = 600cv? (:__6)2

; E'(v) =0 <= v=9 (dov>6)
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Chuong 4. LOI GIAI CHI TIET TRAC NGHIEM NHIEU PHUONG AN LUA CHON

BBT
v 6 9 +00
E'(v) — 0 +
E(v) \ /
E(9)

Duya vao bang bién thien ta thiy van téc boi clia cd ndm trong khoang (6;9) thi ning lugng tieu
hao ctia ca giam = Chon C

¢ Cau 60. Mot ctia hang trung binh ban dugce 100 cai Tivi moi thang véi gia 14 trieu dong mot
cai. Chu clta hang nhan thay ring, néu giam gia ban moi cai 500 ngan dong thi s6 luong tivi ban
ra sé tang them 10 cai mdi thang. Hoéi cita hang nén ban véi gia bao nhiéu dé doanh thu ctia cira
hang 13 16n nhat?

(A) 8,5 trigu dong. 9,5 trieu dong.

(© 10,5 trieu dong. (D) 11,5 trieu dong.
[ Hu'o/% (2\/(211(/(1(21 \

Gié st can gidm gid ban moi cai tivi 14 z triéu dong (x < 14)
Do gidm gia ban mdi cai 500 ngan dong thi s6 lugng tivi ban ra sé ting thém 10 cai mdi thang nén
s6 lugng tivi ban ra tang len bay gio la: O_g =l
Khi d6 doanh thu mot thang ctia cita hang 1a (100 + 20z)(14 — z) = —202% + 180z + 1400
Xét ham 86 f(x) = —2022 + 180z + 1400(x < 14)
Ta c6 f'(x) = —40x 4+ 180; f'(x) =0 <= xz =45
BBT

x —00 4,5 14

/() + 0 i

1805

f(@) \

T BBT dé doanh thu dat cao nhat thi gid ban mdi cai tivi 1a 14 — 4,5 = 9,5 triéu dong = Chon
B

0

$> Cau 61. Mang trudt ciia mot cau truot cho tré em dude udn tit mot tam kim loai ¢6 bé rong
80cm, mat cat duge mo ta ¢ hinh 2. Nha thiét ké khuyén cao, dién tich clia mat cat cang 16n thi
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cang dam bao an toan cho tré em.

y cm

a) b)

Goi S 1a dién tich miat cat. Vé6i o dat gia tri bang bao nhiéu thi cau trugt ddm bao an toan nhat
cho tré em?

@ 18. 19. ©) 20. @ 21.
[ /L[u‘o/‘ézy a,/(z‘\/z(, /cz'(z",z'.

Do tam kim loai ¢6 bé rong 80cm nén ta c6: 2o +y = 80 <= y = 80 — 2x
Dé c6 thiét ké duge mang trugt thiy >0 <= 80 — 22 >0 <= 2 <40. Suyra 0 < x < 40
Dién tich clia mat cit mang trugt 1la: S = xy = (80 — 2x) = —222 + 80z
Ta co: S(x) = —22* + 80z véi x € (0;40)
S'(z) =—4x 4+ 80; S'(z) =0 <= —42+80=0 < =20
BBT

x 0 20 40

S'(x) + 0 S

800
S(z) / \
0 0

Do d6, ham s6 S(z) dat cyc dai tai x = 20 va Scp = 800.
Vay v6i z = 20 thi mang trugt an toan nhat. = Chon C

$¢> Cau 62. Can phai dat mot ngon dién & phia trén va chinh gitta mot cai ban hinh tron c6 ban
kinh a. Hoi phéi treo ¢ do cao bao nhiéu dé mép ban duge nhiéu anh sang nhat. Biét rang cuong
do sang C duogc biéu thi béi cong thic C = k@ (a 1& g6c nghiéng gitta tia sang va mép ban, k
13 hang s6 ty 1é chi phu thudc vao nguon séng).r

E

3a

® h=". ® h="3". @h:g. © h=""
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Chuong 4. LOI GIAI CHI TIET TRAC NGHIEM NHIEU PHUONG AN LUA CHON

[ /‘[a’()y f/(z‘\/ifz'(z’z'. Ta c6: > = a* + h* (Dinh ly Py-ta-go).

sna="—_ " ooy sme_, f R
T Vexr TN TE TV o e @
Xét ham f(h) = h > 0), ta cé:

(a2+h2)3/2 (

a?+ B2 =302 Va + B2

( )(&2+h2)3 ; f/(h)=0&a*+h*=3h* < h* =
a\/§

Duya vao bang bién thién, f(h)pax khi b = 5

$> Cau 63. Nha Nam c6 mot chiée ban tron ¢6 ban kinh bang /2 m. Nam muén mic mot béng

1) = Cen="2

dién ¢ phia trén va chinh gifta chiéc ban sao cho mép ban nhan duge nhiéu dnh sing nhat. Biét
sin «v

2
sang t6i mép ban va mit ban, ¢ - hang s6 ty 1é chi phu thudc vao nguon sang, | khoang cach tir
mép ban t6i bong dien). Khoang cach Nam can treo bong dién tinh tit mét ban la

@) 1 m. ® 1,2 m. © 1,5 m. D) 2 m.

e /luong (1423%1&,12 Goi h 1a do cao ciia bong dien so véi mat ban (h > 0). (B 1a bong dien, I 1a

rang cuong do sang C ciia béng dien duge biéu thi béi cong thiic C' = ¢

(a 1a goce tao béi tia

hinh chiéu ctia (E lén mat ban. M N 1a duong kinh ctia mat ban.

Vi -2

h
Ta c6 sina = 7 va h? = [2 — 2, suy ra cuong do sang la: C(l) = c- B (1> 2).
B ey
12

C'(l)=c- C'()=0&1=+v6=h=+6—2=2m (co thé c6 sai s6 trong tinh toan

A 2
cua anh goc, tuy nhién ap dung cong thic h = %_ v6i a = v/2 ta dugc h = 1 m). = Chon A.

$> Cau 64. Mot cht trang trai nuoi gia sic mudn rao thanh hai chuong hinh chit nhat sat nhau
va sat mot con song, mot chuong cho citu, mot chuong cho gia stc. DA ¢6 sén 240 m hang rao. Hobi
dién tich 16n nhéat c¢6 thé bao quanh la bao nhiéu?

J song y
B C
(A) 4000 m?. 8400 m?. (©) 4800 m?. (D) 2400 m?.

[ Ha‘o‘éy din 71'(217. Goi « la chieu rong ctia moéi chuong (doan vudng goc véi song), y la chicu
) C

dai tong cong song song véi song.

Téng chiéu dai hang rao: 3z +y = 240 = y = 240 — 3x.
Dién tich: S = z -y = (240 — 3z) = —3z* 4 240z.
S'=—-6x4+240=0< =40 =y = 120.

Dién tich 16n nhat: S = 40 - 120 = 4800 m?. = Chon C.

¢S Cau 65. Nha ctia 3 ban A, B, C nam & 3 vi trf tao thanh mot tam giac vuong tai B, AB = 10
km; BC = 25 km va 3 ban t6 chtic hop miit ¢ nha ban C. Ban B hen chd ban A tai vi tri M trén
doan dudng BC. Tit nha, ban A di xe buyt dén diém hen M v6i téc do 30 km/h va tit M hai ban
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A, B di chuyén dén nha ban C bing xe may v6i téc do 50 km/h. Hoi diem hen M cach nha ban B
bao nhiéu km dé ban A dén nha ban C nhanh nhat?
A

@A) 5 km. 7,5 km. (© 10 km. (D) 12,5 km.
e/ lucong a’(zﬂ(jzm:, Diat BM = z (km), z > 0.

. V100 + 22 25—z
Thai gian di chuyéen: ¢t(z) = i + .
30 50

x 1
t(z) = —— — —.
30v/100 + 22 50
t'(z) = 0 & bz = 3v/100 + 22 < 2522 = 9(100 + 2?) < 1622 = 900 < = = 7,5 km.

Duya vao BBT, t(z) nhé nhat khi z = 7,5. = Chon B.

¢ Cau 66. Mot cira hang ban tha kiéng can lam mot chudng tha hinh chit nhat sao cho phan
can lam hang rao 13 20 m. Cha § rang, hinh chit nhat nay c6 hai canh trung véi mép ctia hai bitc
tuong trong géc nha nén khong can rao. Cac canh can rao ctia hinh chit nhat 14 bao nhiéu dé dien
tich ctia n6 1a 16n nhat?

(A) Méi canh 1a 10 m. Moi canh 12 9 m.
@ Mbi canh 1& 12 m. @ Moi canh 1a 5 m.
e /lucong f/(z,zjmiz, Goi do dai hai canh ctia hinh chit nhat can rao la z va y (z,y > 0).

Theo dé bai, tong chicéu dai phan hang rao la . +y = 20 = y = 20 — .

Dién tich ctia chuong thu la: S =z -y = z(20 — z) = —2* + 20x.

Xét ham s6 f(x) = —2? + 20z trén (0;20).

Dao ham f’(z) = —2x + 20. Cho f'(z) =0 & z = 10.

Khi z = 10 thi y = 10. Vay dién tich 16n nhat khi mdi canh can rao dai 10 m.

$> Cau 67. Giam dbc ctia nha hat A dang phan van trong viéc xéc dinh gia vé xem cac chuong
trinh dugc chiéu trong nha hat. Viéc nay rat quan trong, né sé quyét dinh nha hat thu dugc loi
nhuan hay bi ton that. Theo nhitng cuén s6 ghi chép, ong ta xac dinh rang: Néu gia vé vao ctra la
20$ thi trung binh c¢6 1000 ngusi dén xem. Nhung néu tang tien vé len 1$ moi ngudi thi sé mat
100 khach hang trong s6 trung binh. Trung binh mdi khach hang danh 1,8$ cho viéc uéng nude
trong nha hat. Hay giap giam déc nha hat nay xéc dinh xem can tinh gia vé vao cita bao nhiéu dé
tong thu nhap lén nhat.

(A) gia vé 1a 14, 1. gid vé 1a 14.
© gid vé 1a 12, 1. (D) gid vé 1a 15.
N Huong din gici. Goi x 1a sb tién vé tang them (z 6 thé am). Gia vé mai 1a 20+ z (z > —20).
C

S6 lugng khan gia tuong tng la: 1000 — 100z.
Téng thu nhap clia nha hat gom tién vé va tién nudc:
() = (20 + 2)(1000 — 100z) + 1,8(1000 — 100z)
F(@) = (21,8 + 2)(1000 — 100z) = —1002% — 1180 + 21800
b _us0

Xét ham bac hai trén, dinh cua parabol tai x = — = —— =
2a  —200
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Chuong 4. LOI GIAI CHI TIET TRAC NGHIEM NHIEU PHUONG AN LUA CHON

Gi4 vé t6i wu 1a: 20 + (=5,9) = 14,18,

& Cau 68. Bac Tom c6 cai ao c6 dien tich 50 m? dé nuoi ca. Vu vita qua bac nuoi véi mat do
20 con/ m? va thu duge 1,5 tn ca thanh pham. Theo kinh nghiém nudi ca ctia minh, bac thay ci
tha giam di 8 con/m” thi méi con c& thanh pham thu duge ting them 0,5 kg. Vay vu t6i bac phai
mua bao nhiéu con ca giéng dé dat dugc tong niang suat cao nhat? (Gia stt khong c6 hao hut trong
qué trinh nuoi).

(A) 488 con. 512 con. (©) 1000 con. (D) 215 con.
e g a,/(fn,(fzfa’zl S6 ca bac da tha trong vu vita qua la: 20 - 50 = 1000 con.
Khdi lugng trung binh mdi con ca ban dau: 1500/1000 = 1,5 kg/con.
Goi x 1a s6 lugng ca giam di (z < 1000).
Mat do giam di la z/50 con/mz. Ctt gidm 8 Con/m2 thi tang 0, 5 kg, vay giam 1 con/m2 tang 0, 0625
kg.

. ~ 0,5
Khoi lugng tang thém ciia moi con ca la: a = % . ’? -50 = 0, 06252 kg.
Téng sén lugng vu t6i: f(x) = (1000 — z)(1,5 + 0,06252) = —0, 062522 + 612 + 1500.
Ham s6 dat gid tri 16n nhat tai z = m — 488.

S6 ca giong can mua la: 1000 — 488 = 512 con.
¢ Cau 69. Tu mot tam bia citng hinh vuong canh a, nguoi ta cit bon géc bon hinh vuong bing
nhau roi gap lai tao thanh mot hinh hop khong ndp. Tim canh ctia hinh vuong bi cat dé thé tich
hinh hop 16n nhat.
a a a a
()} de’/cz/ﬁ a,/a?/z(/fi(é,& Goi do dai canh hinh vuong bi cat la z (0 < z < a/2).
Chiéu cao ctia hinh hop 1a z, day 13 hinh vuong canh a — 2z.
Thé tich hinh hop: V(2) = z(a — 2z)2.
Xét ham V(z) trén (0;a/2):
V'(z) = (a —2x)* + x - 2(a — 22)(—2) = (a — 2z)(a — 22 — 4z) = (a — 27)(a — 6z).
Vii)=0& 1z = % (nhan) hodc x = g (loai).
Vay thé tich 16n nhéat khi canh hinh vuong bi cit bang a/6.
$> Cau 70. Mot ngusi nong dan c¢6 15000000 dong dé lam mot hang rao hinh chit E doc theo
mot con song bao quanh hai khu dat trong rau c¢6 dang hai hinh chit nhat bang nhau (Hinh 35).
D6i v6i mat hang rao song song véi bo song thi chi phi nguyén vat lieu 1a 60000 dong/mét, con
d6i v6i ba mat hang rao song song nhau thi chi phi nguyén vat ligu la 50 000 dong/mét, mat giap
bd song khong phai rao. Tim dién tich 16n nhat ctia hai khu dat thu duge sau khi lam hang rao.
nilk Ml IS
1 | Hl

1 il i
W T

@ 6250m?2. 6520m?. © 6052m?. D) 6205m?2.

[ Huo‘% [/d/szQL Goi chiéu dai va chiéu rong manh vuon lan lugt 1a y va x (z > 0,y > 0).
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Dién tich manh vuon la S = zy.

Chi phi dé rao manh vuon theo chit E 1a: T' = 3z - 50000 + y - 60000 = 15000000
500 — 5z

<= 15z + 6y = 1500 <= 52 + 2y = 500 = y = T — (x < 100).
500 — 5 1
= S=uz (Tx) = 5 (5002 — 522).
Ta c6: S" = 250 — 5x; " = 0 <= = = 50.
BBT:
x 0 50 100
s’ + 0 -
6250
S / \

Dién tich manh vuon thu dude sau khi rao 16n nhat thi = 50 = y = 125.
Vay dién tich 16n nhat ctia manh vuon 1a 6250m? = Chon A.

¢ Cau 71. Mot bac nong dan ¢6 ba tam luéi thép B40, mdi tam dai a(m) va mudn rao mot manh
vuon doc b song c6 dang hinh thang can ABC'D nhu Hinh 36 (bd song 1a dusng thang C'D khong

phai rao).
A a(m) B
a(m) a(m)
D C
Hinh 56
Hoéi béac c¢6 thé rao duge manh vuon cé dién tich 16n nhét 14 bao nhieu mét vuong?
a2\/§ 5a2\/§ 3a2\/§ a2\/§
@ : : © : ) -
2 4 4 4
[} Hc{o‘f/c f/(i/z(jzfdz'.
A B
D FE P C

Dung cac duong cao AE va BF cua hinh thang can ABC' D nhu hinh vé trén.
Vi ABCD la hinh thang can nén DE = FC' va EF = AB = a.

bat DE = FC = xz(m) (z > 0).

Taco DO=DE+FEF+FC=x4+a+2x=2x+a.

Theo dinh Iy Pythagore, ta suy ra AE = VAD? — DE? = \/a?2 — 22(m).

R6 rang « phai théa man diéu kién 0 < z < a.

Dién tich ctia hinh thang can ABCD la:

S— %(AB +CD)AE = %(a 420+ V@ = = (a+ 2)VaE = 2(m?).
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Xét ham s6 S(z) = (a + z)Va? — 22 véi z € (0;a).

92 2 x = —a (loai)
x ax+a;sl(w):0<:> a
z=g (nhan)

Ta c6 S'(z) = >

a? — 72

Khi d6 trén khoang (0;a), S’(z) = 0 khi z = g.

BBT:
x 0 5 a
S'(x) + 0 -
a? 0
S(x) \ /
3a2v/3
1

2
=

tai x =

N

Can ctt vao bang bién thien, ta thady ham s6 S(z) dat gia tri 16n nhat bang
Chon C.

¢S Cau 72. Mot hop khong nap dude lam tit mot manh cac tong theo mau nhu hinh vé. Hop c6
day 1a mot hinh vuong canh z cm, chiéu cao h em va c6 thé tich 500 cm?.

h h
>
T
T
h h

Gia tri ctia o dé dién tich cac manh tong nhé nhat biang bao nhiéu?

@ 8. 7. © 9. D) 10.

. , 500
(e} Hm)‘g din 71,'(21,'. The tich ctia hop 1a: V = 2* - h = 500 cm®. Do d6 h = — (z > 0).
C T

Dién tich ctia manh cac tong dung lam hop (dién tich ddy va 4 mat beén) la:
500 2000
S(x):x2+4xh:x2+4x-—2:x2+— (x >0)
T x
2000  2(x3 — 1000
Ta co: S'(z) =21 — —5— = (z 5 )
x x

S'(x) =0 <= 2% = 1000 <= z = 10.

106 » Sww lary va Bién soan: L¢ 7 Zz'/z/z )(//Z(z 0399653362



Bang bién thién:

x 0 10 +00
S'(x) - 0 +
5(z) \ /
300

Dua vao BBT, dién tich nhé nhat khi z = 10.

¢ Cau 73. Mot thung chita nhien lieu gom phan & gitta 12 mot hinh tru ¢6 chiéu dai h mét (h > 0)
va hai dau 1a cac nita hinh cau ban kinh r(r > 0). Biét ring thé tich ctia thiing chita 1a 1440007 m?.
Dé son mat ngoai ctia phan hinh cau can 20000 dong cho 1m?, con son mit ngoai cho phan hinh
tru can 10000 dong cho 1 m?2. Dé chi phi cho viéc son dién tich mit ngoai thiing chita 1a nhé nhét
thi 7 bang bao nhieu (biét ban kinh r khong dugc vugt qua 50m)?

@) r = 25. ®) r = 26,5. © r=27,8. D) r = 37,8.
[} Huozzy (/(zf/z@dc[(f(ﬁ. Theé tich ctia thiing nuéc la:

4
V= §M3 + 7r?h = 1440007 (0 < r < 50)

1440007 — 37r® 144000 4

= ——r
2 r? 3
Chi phi son bé mat bén ngoai (dién tich cau 47r? va dien tich xung quanh tru 27rh) la:
144000 4
f(r) = 4xr? - 20000 + 27rh - 10000 = 80000772 + 2000077 ( — - §7“>
r
2880000000 80000 160000 2880000000
F(r) = 800007+ + N m? = =’ 4
T r
320000 2880000000
Ta co: f'(r) = 5 T —27r
r
, 320000 , , .
flir)=0<«<= 3 = 2880000000 <= 7® = 27000 <= r = 30v/2 ~ 37,8 m.
Bang bién thién:
by 0 30v/2 50
£ - 0+

f(r) \ (
f

Vay chi phi nhé nhét khi r ~ 37, 8m = Chon D.

)/

T'min

¢ Cau 74. Mot thung chita nhién lieu gom phan & gitta 14 mot hinh tru c6 chiéu dai h mét (h > 0)
va hai dau 1a cac nita hinh cau ban kinh r(r > 0). Biét ring thé tich ciia thing chita 1a 1440007 m?®.
Dé son mat ngoai ctia phan hinh cau can 20000 dong cho 1m?, con son mit ngoai cho phan hinh
tru can 10000 dong cho 1m?. Dé chi phi cho viéc son dién tich mat ngoai thing chita 14 nhé nhat
thi r bang bao nhiéu (biét ban kinh r khong duge vugt qua 50 m)?
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@) r = 25. ®B) r = 26,5. © r =27,8. D) r = 37,8.

[ /‘[L{()/cz? din giéi. Thé tich ctia thiing nude 1a:
C

4
V= §7T7“3 + mr?h = 1440007 (0 < 7 < 50)

, _ 1440007 — st 144000 4

= —=r
r? r? 3
Chi phi son bé mat bén ngoai (dién tich cau 47r* va dién tich xung quanh tru 27rh) la:
144000 4
f(r) = 4mr? - 20000 + 27rh - 10000 = 80000772 + 2000077 ( > 3 )
r
2880000000 80000 160000 2880000000
£(r) = 8000072 + U= mr? = == + 2600000007
r r
320000 2880000000
Ta c6: f'(r) = 5 T > s
r
, 320000 , L 5
flir)y=0<«= r3 = 2880000000 <= r® = 27000 <= r = 30v/2 ~ 37,8 m.
Bang bién thién:
r 0 30+/2 50
f'(r) 5 0 i

f(r) \ (
/

Vay chi phi nhé nhét khi » ~ 37,8 m = Chon D.

$> Cau 75. Trong dgt chao mitng ngay 26/03/2016, trusng THPT Luong Tai s6 2 c6 t6 chiic cho
hoc sinh céc 16p tham quan da ngoai ngoai trdi, trong s6 dé co 16p 12A11. Dé c6 thé c6 chd nghi
ngoi trong qua trinh tham quan da ngoai, 16p 12A11 da dyng trén mit dat bang phang 1 chiéc
léu bang bat tit mot tam bat hinh chit nhat c6 chiéu dai 14 12 m va chiéu rong 14 6 m bang céch:
Gap doi tam bat lai theo doan néi trung diém hai canh la chiéu rong ctia tam bat sao cho hai mép
chié¢u dai con lai ctia tdm bat sat dat va cach nhau x m (xem hinh vé). Tim x dé khoang khong

)/

Tmin

gian phia trong léu 1a 16n nhat?

12m

@x:4. x:?). @x:3\/§. @x:3\/§.

[ Ha’a‘y c/(?/z(fz'(éz',, Tam bat c6 chiéu rong 6 m, khi gap doi lai thi moi bén mai leu c6 do dai 1a
3 m.

Khong gian phia trong 1éu 1a mot hinh lang tru ding c6 day 1a tam giac can (canh bén bing 3 m,
canh ddy bang x m) va chiéu dai lang tru 1a L = 12 m.

2 2
Chiéu cao clia tam giac déy leu la: h = /3% — (g) =4/9— % (m).
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1 2 1
Dien tich tam gidc déy s Syq, = 5 -2+ 1/9— % = JaV/36— 7.
. . 1
The tich khong gian trong leu la: V = Sy, - L = Zx\/ 36 — 22 -12 = 3136 — 22.

Dé V 16n nhét thi f(z) = 2/36 — 22 16n nhat (véi 0 < = < 6).
Ta c¢6 f(x) = /22(36 — 22).

2 2\ 2
W) — 182 = 324.

Dau "=" x4y ra khi 22 = 36 — 22 < 22% = 36 < 22 = 18 & 2 = 3v/2 (m).

Ap dung bat ding thitc AM-GM: 22(36 — 22) < (

& Cau 76. Mot ca si c6 budi biéu dién am nhac véi gia vé da thong béo 1a 600 do la thi sé co
1000 ngusi dat vé. Tuy nhién sau khi da c6 1000 nguoi dat vé véi gia 600 do la thi nha quan ly
kinh doanh clia ca si nay nhan thay, cit v6i moi 20 do la gidm gia vé thi sé thu hat duge them 100
ngudi mua vé nén ong quyét dinh mé ra mot chuong trinh giam gia vé. Tim gia vé phit hgp dé co
duge s6 tien vé thu vao la cao nhat va so tien d6 1a bao nhiéu?

(A) 400 do la/vé, s6 tién thu vao 1a 800.000 do la.
400 do la/vé, sb tien thu vao 1a 640.000 do la.
(© 100 do la/vé, s6 tien thu vao 1a 11.000 do la.

(D) 100 do la/vé, s6 tién thu vao la 110.000 do la.

(2} Hwa/fy f/(z‘}zdm'dz'. Goi z 1a s6 1an gidm bét di 20 do la trong gia vé (z > 0).

Khi do, gia vé sau khi giam la: 600 — 20z (do la/nguosi).

S6 lugng ngusi mua vé sé 1a: 1000 + 100z (ngudi).

Ham s6 biéu dién tong s6 tien thu duge la:

(@) = (600 — 202)(1000 + 100x) = —200022 + 40000z + 600000

Day 14 ham s6 bac hai c¢6 hé s6 a = —2000 < 0, nén ham s6 dat gia tri 16n nhat tai dinh parabol:
—b —40000
2 2. (—2000)

Véi x = 10, gid vé phit hop 1a: 600 — 20 - 10 = 400 (do la).

S6 tién thu vao cao nhat la: f(10) = 800.000 (do la).

¢ Cau 77. Chii ctia mot nha hang mudn lam tudng rao bao quanh 600 m? dat dé lam bai dd xe.
Ba canh ctia khu dat sé dugc rao bang mot loai thép véi chi phi 14.000 dong mot mét, rieng mit
thit tu do tiép giap v6i mit bén clia nha hang nén dude xay bang tuong gach xi mang véi chi phi
13 28.000 dong mdi mét. Biét rang cong vao ctia khu dd xe 1& 5m (ndm & phia rao thép). Tim chu
vi clia khu dat sao cho chi phi nguyén liéu bo ra 1a it nhat, chi phi d6 1a bao nhiéu?

L

%% PARK %ggf/
-
om
@) 100m, 1.610.000 ddng. 100 m, 1.680.000 déng.
© 50m, 1.610.000 ddng. (D) 50m, 1.680.000 ddng.

[} Ha’o‘y din 71.'(5(.’. Goi x 1a chiéu dai canh ctia bai d6 xe (phia tiép giap tudng gach va phia c6
s C

cdng), y 1a chiéu rong (hai canh bén rao thép). DK: z > 5.

. 600
Dién tich khu dat: xy = 600 = y = —.
x

» Swwe targ va Bién soan: Lé /’Zz‘n/( )(/(a 0399653362 109
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Chi phi nguyén vat lieu dugc tinh béng cong thiic:
F(a) = 28000 - + 14000 - (z — 5) + 14000 - 2y
Tudng gach Canh déi dién c¢6 céng 2 canh bén thép

600 16800000
f(z) = 28000x + 14000z — 70000 + 28000 - — = 42000z + ——— — 70000

x T
16800000
—

1 1
42000z + 16800000 > 2\/420001’ 10800000 = 2v/705600000000 = 1.680.000
x x

Khi d6 chi phi thap nhat la: f(z) > 1.680.000 — 70.000 = 1.610.000 (ddng).

)
) 1
Déu "=" xiy ra khi: 42000z = 00000 2 _ 400 = 2 = 20m.
¥

Ap dung bat ding thitc Cauchy (AM-GM) cho hai s6 duong 42000z vi

Suy ra y = % = 30m.
Chu vi khu dat 1a: P =2(z +y) = 2(20 + 30) = 100 m.

Vay chu vi 14 100m v& chi phi 1a 1.610.000 dong.

¢ Cau 78. Mot nguoi phai di dén céi cay quy trong ring cang nhanh cang tot. Con duong mon
chinh ma ngudi ta hay di duge miéu ta nhu sau: Tt vi tri ngudi dé di thang 300 m gap mot cai ao
nén khong di tiép dugc nita, ré trai di thang 600 m dudng ring sé dén cai cay d6. Biét ring néu di
dudng mon thi anh ta c6 thé chay v6i toc do 160 m/phit, con khi qua ritng anh ta chi c6 thé di
v6i toc do 70 m/phat.

600 m

g ao

(A) Di thang tir vi trf nguoi d6 ding dén cai cay..
Di theo duong mon 292 m roi ré trai di dén cai cay..
(©) Di theo cach truyén théng & tren..
(D) Di théng 8 m r6i 16 trai di dén céi cay..
[ Hao‘;(w (/(2\/7&7[(2'717. Ta ¢6 hinh vé:

Ki hieu nhu hinh vé trén ta c6 tong thoi gian ngusi do di dén cai cay dudce tinh theo cong thiec:

o) = 300 — z n V6002 + 22
160 70
Dén day cong viéc clia ta 1a di tim gia tri nho nhat ctia ham s6 f(z) trén [0;300]. Ta lan lugt lam
theo cac budc:

v6i 0 < x < 300

11 2
160 770 2 6002 + 22
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F(x) = 0 & 162 = 7v/6002 + 22 < 25622 = 49(6002 + 22)
~49- 6002 7600

s =————x202m
207 V207

Nhin ki thi thay D méi ding, vi theo miéu ta thi ngudi d6 sé di 300 — x = 300 — 292 = 8 mét sau
d6 thi di thing dén cai cay.

< 2072% = 49 - 600% < 22

$> Cau 79. Mot hop dung chocolate bang kim loai ¢6 hinh dang lic mé nap nhu hinh vé dudi day.
Mot phan tu thé tich phia trén ctia hop dugce dai mot 16p bo sita ngot, phan con lai phia duéi chia
day chocolate nguyeén chat. Véi kich thude nhu hinh vé, goi = z 1a gia tri lam cho hop kim loai
c6 thé tich 16n nhat, khi dé thé tich chocolate nguyén chat cé gia tri 1a Vy. Tim Vj.

T

,/12—7213

4
(A) 48 dvtt. 16 dvtt. © 64 dvtt. D) % dvtt.

(&) Huo‘n(j a/(z/z(jzm Trude tien ta nhan thay theé tich ctia hop la:

V= (6—2)(12 =2z)z = 22(6 — z)* = 2x(z* — 12z + 36) = 22° — 242°+ T2z
Xét ham s6 f(x) = 223 — 2422 4+ 72z trén khoang (0;6).
=0
i —i
Lap bang bién thién, ta thay ham s6 dat gid tri 16n nhat tai x = 2. Khi d6 maxgg) f(z) = f(2) =
2(2)% — 24(2)? + 72(2) = 64 dvtt.
Dé bai yéu cau tim theé tich chocolate nguyén chat (14), phan nay chiém 2 thé tich hop (vi 16p bo

Ta co: f'(x) = 62% — 48z + 72; f'(z) = 0 &

.1
chiém 1 phia trén).
3
Vay Vp = 1 64 = 48 dvtt. = Chon A.

$> Cau 80. Tinh thé tich khoi rubic mini (m&i mit ctia rubic ¢6 9 6 vuong), biét chu vi méi 6 (6
hinh vuéng trén mot mit) 1a 4 cm.

(A) 27 cm3. 1728 cm?. © 1 cm?. (D) 9 cm?.
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[} Hmfﬁ f/(f/ijzfa’zf. Ta c6 khdi rubic mini dude tao thanh tit 3 x 3 x 3 = 27 khdi lap phuong nho.

Chu vi cia mot 6 nhé (hinh vuodng) 1& 4 cm nén do dai méi canh nhé 144 :4 =1 cm.
Khéi rubic ¢c6 mdi canh gom 3 6 nhd, do dé6 do dai canh ctia khoéi rubic la a = 3 -1 = 3 cm.
Thé tich khéi rubic la: V = a® = 3% = 27 cm?.

Cac huéng sai lam can tranh:

- Hu6ng sai 1: Nghi mdi canh 6 vuong 1a 4 = a = 12 = V = 1728 cm?® = Chon B.
- Hudéng sai 2: Nham chu vi la tong 12 canh khéi lap phuong nhd = a =1/3. ..

- Huéng sai 3: Nham cong thitc thé tich sang dién tich = Chon D.

= Chon A.

¢ Cau 81. Do nhu cau st dung cic nguyén liéu than thién v6i moi truong. Mot cong ty san xuat
bong tenis mudn thiét ké mot hop lam bang gidy cing dé dung 4 qua béng tenis ¢6 ban kinh bang
r, hop dung c¢6 dang hinh hop cht nhat theo 2 cach nhu sau:

Cach 1: Mai hop dung 4 qua bong tenis duge dit doc, day 1a hinh vuong canh 2r, canh bén bing
8r.

Cach 2: M6i hop dung 4 qua bong tenis dude xép theo mot hinh vuong, day ctia hop 1a hinh
vuong canh bang 4r, canh bén bang 2r.

Goi S; 1a dien tich toan phan ctia hop theo cach 1,5, 1a dién tich toan phan ctia hop theo cach 2.

., S
Tinh ti s6 =L,
2

9

@) 5 1. © 2. D)
[ Haozy f/f?/ij'(z’zf. Hop theo cach 1 ¢6 cac kich thude: 2r, 2r, 8r.
Dién tich toan phan hop 1: Sy = 2(2r - 2r + 2r - 8r + 2r - 8r) = 2(4r? 4+ 16r? 4 16r?) = 722
Hop theo cach 2 ¢6 céac kich thude: 4r, 4r, 2r.
Dién tich toan phan hop 2: Sy = 2(4r - 4r + 4r - 2r + 4r - 2r) = 2(16r% + 8r? + 8r?) = 6472
Ti s6: I T2t 9

" Sy 64r2 8

$> Cau 82. Mot xe khach di tut Viet Tri vé Ha Noi chd t6i da duge 60 hanh khach mot chuyén.

/ o \ ) 5
Néu mot chuyén chd duge m hanh khach thi gia tién cho méi hanh khach duge tinh 1a (30 — %‘)2

[GSI )

dong. Tinh s6 hanh khach trén méi chuyén xe dé nha xe thu duge 1gi nhuan mdi chuyén xe la 16n
nhat.

@ 30. 10. © 50. ®) 60.
[ /‘[u’o/‘ﬁ f/d/z(fz'd,zf. Goi x 1a s6 hanh khach trén méi chuyén xe dé sb tién thu duge 1a 16n nhat,
v6i 0 < z < 60.

Goi F(x) 1a s6 tién thu duge (dong).
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A 25
Khi d6 F(z) = (300 _ ;) z = 900002 — 150022 + fo”.

Bai toan trdé thanh tim gia tri 16n nhat ctia ham s6 F(z) trén doan [0;60].

75
Ta ¢6 F'(x) = 90000 — 3000z + 2.

‘ 5
Giai phuong trinh F’(z) = 0: 90000 — 3000z + IxQ =0 & 75z% — 12000z + 360000 = 0

5 x = 40,
& 2 — 160z + 4800 = 0 &
xr = 120.
Do 0 < z < 60 nén chi nhan x = 40.
Bang bién thién:
x 0 40 60

F'(x) + 0 —

F(max)

Vay dé sb tien thu duge trén mdi chuyén xe 1a 16n nhat thi méi chuyén xe can chd 40 hanh
khach.

max

¢S Cau 83. Mot ctra hang ban budi Doan Hung ctia Phu Tho véi gia ban mdi qua 1a 50.000 dong.
V6i gia ban nay thi cita hang chi ban duge khoang 40 qua budi. Cita hang nay du dinh giam gia
ban, wdc tinh néu clta hang c gidm mdi qua 5.000 dong thi s6 budi ban duge tang them 1a 50 qua.
Xac dinh giad ban dé cita hang d6 thu duge lgi nhuan 16n nhat, biét ring gia nhap vé ban dau méi
qué 1a 30.000 dong.

(A) 44.000d. 43.000d. (©) 42.000d. (D) 41.000d.
[} /—[u’o‘y f/(fzz(jz'(éz'. Goi z 1a gia ban thyc té ctia mdi qua budi Doan Hung, (z: dong; 30.000 <
x < 50.000 dong).
Ta c6 thé lap luan nhu sau:

& Gia 50.000 dong thi ban dugc 40 qua budi.

& Gidm gia 5.000 dong thi ban duge thém 50 qua.

& Giam gia 50.000 — x thi ban dugc thém bao nhiéu qua?

50 1

Theo quy téc tam xuét s6 qua ban them duge 1a: (50.000 — z) - 5000 = m(B0.000 — ).

Do d6 s6 qué budi ban duge tuong tng véi gia ban x 1a: 40 + m(50.000 —1x) = ~106° + 540.
Goi F(x) 1a ham lgi nhuan thu duge (F(z): dong).

Ta c6: F(z) = <—ﬁx + 540) (2 — 30.000) = —ﬁﬁ + 840z — 16.200.000.

Bai toan trd thanh tim gia tri 16n nhat ctia ham s6:

F(z) = —ﬁxz + 840z — 16.200.000, dieu kien: 30.000 < z < 50.000.
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1 1
F/(w) = =50 + 8405 F/(w) = 04 — =0+ 840 = 0 & 2 = 42.000.
Vi ham F(x) lién tuc trén [30.000; 50.000] nén ta co:

F(30.000) = 0; F'(42.000) = 1.440.000; F'(50.000) = 800.000.
Vay v6i o = 42.000 thl F(x) dat gia tri 16n nhat.

> Cau 84. Cong ty du lich Ban Mé du dinh t6 chiic mot tua xuyén Viet. Cong ty du dinh néu gia
tua 1a 2 trieu dong thi sé c6 khodng 150 ngudi tham gia. Dé kich thich moi ngudi tham gia, cong
ty quyét dinh gidm gid va c moi lan gidm gia tua 100 ngan dong thi sé c6 them 20 nguoi tham
gia. Héi cong ty phai ban gia tua la bao nhiéu dé doanh thu tit tua xuyen Viét 1a 16n nhat.

@ 1375000. 3781250. @ 2500000. @ 3000000.
[ Haoiy f/fEIZJz'(z’z'. Goi z (trieu dong) la gia tua.
Gia da giam so véi ban dau 1a 2 — .
(2 — )20

0,1
S6 ngudi 86 tham gia néu ban gia z 1a: 150 + (400 — 200z) = 550 — 200z.
Tong doanh thu la: f(x) = 2(550 — 200z) = —20022 + 550;

1

1
f'(z) = =400z +550 = 0 & 2 = o

S6 ngudi tham gia tang thém néu gia ban z la: = 400 — 200z.

Bang bién thién:

45 0 % +00
f'(@) + 0 -
f(@) s
A N

A . . 11
Dua vao bang bién thién ta thay f(z) dat gid tri 16n nhat khi x = " 1,375.
Vay cong ty can dit gia tua 1375000 dong thi tong doanh thu sé cao nhat 1a 378125000 dong.

¢ Cau 85. Mot doanh nghiép ban xe gan may trong dé c6 loai xe A ban é nhat v6i gia mua vao
mdi chiée xe 1 26 trieu VND va ban ra 30 trieu VND, v6i gia ban nay thi s6 lugng ban mot nam 13
600 chiéc. Ctia hang can day manh viéc ban dugc loai xe nay nén da dua ra chién luge kinh doanh
gidm gia ban va theo tinh toan ciia CEO néu giam 1 trieu VND mdi chiéc thi s6 lugng xe ban ra
trong mot nam sé tang theém 200 chiée. Ho6i clta hang dinh gia ban loai xe d6 bao nhiéu thi doanh
thu loai xe d6 ciia ctta hang dat 16n nhat.

(A) 29 trieu VND. 27,5 trigu VND.
(©) 29,5 trieu VND. (D) 27 trieu VND.
(e} Ha’o‘zy f/ffﬂ(jzf(z’zf. Goi x (trieu VND) la sb tién can giam cho mdi chiée xe (0 < z < 4).

S6 lugng xe ban ra duge trong mot nam sau khi giam gia la: - 200 + 600 (chiéc).
S6 1gi nhuan thu duge tit viec ban xe trong mot nam sau khi giam gia 1a: (x - 200 + 600)(4 — z).
Xét ham s6 f(z) = (x - 200 + 600)(4 — x) = 200(—2? + x4+ 12) (0 < z < 4) dat gia tri 16n nhat 1a

2450 khi z =
Vay gia ban can dat 1a 30 — 0,5 = 29,5 trieu VND.

DO | —
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LOI GIAI CHI TIET
TRAC NGHIEM DUNG

SAI

& Bai 1. Xét mot chat diém chuyén dong doc theo truc Oz. Toa do clia chat diém tai thoi diém
t duge xac dinh béi ham s6 z(t) = t* — 6t2 + 9t v6i t > 0.
a) Phuong trinh van toc la v(t) = 3t* — 6t + 9.
b) Phuong trinh ham gia t6c 1a a(t) = 6t — 12.
¢) Van toc clia chat diém tang khi ¢t € (0;1) U (3; +00).
d) Van t6c ctia chat diém giam khi ¢ € (1;3).
o Heong din gidi. v(t) = 3t2 — 12t + 9. a(t) = 6t — 12.
Van toc tang khi a(t) > 0 < ¢ > 2.
Vay: a) Sai. b) Ding. c¢) Sai. d) Sai.
& Bai 2. Hinh bén cho biét sy thay doi clia nhiét do ¢ mot thanh phé trong mot ngay.

t (°C)
34
31
25 - 24
20
O 4 8 12 16 20 24z (giv)

Xét tinh ding sai ctia cac khang dinh sau:
a) Nhiet do cao nhat trong ngay la 28°C.
b) Nhiet do thap nhat trong ngay la 20°C.
c¢) Thoi diém nhiét do cao nhat trong ngay 1a lac 16 gio.
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d) Thoi diém nhiét do thap nhat trong ngay 1a ltc 4 gio.
o Huo”/czﬁ a/(z}ijzf(ézf, a) Sai: Nhin vao do thi, diém cao nhat c6 tung do 1a 34, vay nhiét do cao
nhat 1a 34°C.
b) Diing: Diém thap nhat ctia do thi c6 tung do 1a 20, tng véi 20°C.
¢) Dang: Gia tri cuc dai 34°C dat dugc tai hoanh do = = 16.
d) Ding: Gia tri cyc tiéu 20°C’ dat dugc tai hoanh do z = 4.

& Bai 3. Ngudi ta bom xang vao binh xing clia mot xe 6 t6. Biét rang thé tich V (lit) ctia lugng
xdng trong binh xang dugc tinh theo thoi gian bom xdng ¢ (phit) duge cho béi cong thiic:
V(t) =300t —t*) +4v6i 0<t<0,5

Goi V'(t) 1a toc do tang thé tich tai thoi diém ¢t véi 0 <t <0, 5.

a) Lugng xang ban dau trong binh xang 1a 1 lit.

b) Luong xing 16n nhat bom vao binh xing 1a 41,5 lit.

c) V'(t) = 300(2t — 3t*) +4, v6i 0 <t <0, 5.
d) Xang chay vao binh xang vao thai diem & giay thi 30 c6 toc do tang thé tich 1a 16n nhat.

(2} szdyz/c (/(5/%[(2[. a) Sai: S6 xang trong binh ban dau la V(0) = 300(0 — 0°) + 4 = 4 lit.
C

b) Dung: Xét V(¢) tren [0;0,5]. V'(t) = 300(2t — 3t?).

V/(t) = 0 < 300¢(2 — 3t) = 0 & ¢ = 0 hotic t = 2/3 (loai vi 2/3 > 0,5).

Tyen [0; 0, 5], V'(t) > 0 nén ham s6 ddng bién. Gia tri 16n nhat 1a V(0,5) = 300(0, 52—0, 53)+4 =
A1, 5 lit.

¢) Sai: Dao ham ciia ham hing béng 0, nén V'(¢) = [300(t* — 3) + 4]’ = 300(2t — 3t?).

d) Diing: Xét téc do tang the tich f(¢) = V'(t) = 300(2t — 3t?) tren [0;0, 5].

F(t) = 300(2 — 61); f'(t) =0 <t =1/3 € [0:0,5].

So sanh cac gia tri: f(0) = 0; f(1/3) = 300(2/3 — 3/9) = 100; f(0,5) = 300(1 — 3/4) = 75.
& Bai 4. Mot co s6 san xuat khan mat dang ban mdi chiéc khin véi gia 30.000 dong mot chiée va
modi thang co s6 ban duge trung binh 3000 chiéec khan. Co s6 san xuat dang c6 ké hoach tang gia
ban dé c6 lgi nhuan t6t hon. Sau khi tham khéo thi trudng, ngusi quan 1y thay ring néu tit mitc
gid 30.000 dong ma cit ting gia them 1000 dong thi moi thang sé ban it hon 100 chiéc. Biét von
san xuat mot chiée khan khong thay doi 1a 18.000 dong.

a) Néu co sd ban méi chiéc khan v6i gia 37.000 dong thi s6 tieén 1ai sau 1 thang 1 44 trieu dong.
b) Sau khi co s6 tang gia mdi chiéc khan them z (nghin dong) thi téng s6 lgi nhuan mot thang
clia co sé dugce tinh theo cong thitc f(z) = —1002% + 1800z + 36000.

c) Dé dat lgi nhuan 16n nhat thi s6 khin ban ra giam 800 chiéc.

d) Dé dat 1gi nhuan 16n nhat thi méi chiéc khan can ban véi gia 39.000 dong.
[ Ha‘(iyy (/(z’/ijz'(ézf, Goi s6 tién can tang gia moi chiéc khan 14 z (nghin dong).

Vi ctt tdng gia them 1 (nghin dong) thi s6 khan ban ra gidm 100 chiéc nén tang x (nghin dong)

thi s6 khan ban ra giam 100z chiéc.

Do d6 tdng s6 khan ban ra mdi thang 1a: 3000 — 100z (chiéc).
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Lic dau ban véi gia 30 nghin dong, moi chiéc khian 1ai 12 nghin dong. Sau khi tang gid, moi
chiéc khan thu duge s6 1ai 1a: 12 + o (nghin dong).

Tong 1gi nhuan mot thang thu duge 1a: f(x) = (3000 — 100x)(12+x) = —100x2 + 1800 + 36000
(nghin dong) = b) Ding.

Xét ham s6 trén (0;30), ta c6: f'(x) = =200z + 1800 =0 < = = 9.

Lap bang bién thién ta thiy ham s6 dat gia tri 16n nhat khi z = 9.

- V6i x =9, gid ban mdi 1a 30 + 9 = 39 nghin dong = d) Dung.

- S6 khian giam di 1a 100 x 9 = 900 chiéc = ¢) Sai.

- V6i gid ban 37.000 dong = x =7, f(7) = —100(7)% 4+ 1800(7) + 36000 = 43.700 (nghin dong)
= 43,7 triéu = a) Sai.

& Bai 5. Ong Thanh nuoi ca chim & mot cai ao ¢6 dién tich 1a 50m?. Vu trude ong nudi véi mat
do 1a 20 con/m? va thu duge 1,5 tan ca. Theo kinh nghiém nuoi ca clia minh thi cit tha gidm di 8
con/m? thi mdi con cé khi thu hoach tang lén 0,5 kg. Gia stt khong c6 hao hut khi nudi.
a) S6 ca giong ma ong Thanh da tha trong vu vita qua la 1500 con.
b) Khéi lugng trung binh mdi con ca thanh pham trong vu vita qua 1a 1,5 (kg).
c¢) Tong trong lugng ca thu duge ¢ vu nay 1a F(z) = —0,06522% + 16x + 1500 (kg).
)

d) Vu t6i ong Thanh phéi tha 488 con c4 giéng dé dugc tong nang suat khi thu hoach 1a cao
nhat.

ﬁQA}{&UZ7c£§27&ﬂZ

a) Sai: SO ca gibng ma ong thanh da tha trong vu vita qua la 50 - 20 = 1000 con.
1500

— 1.5 (ke).
—— ;5 (kg)

b) Diing: Khéi lugng trung binh méi con ca thanh pham trong vu vita qua la:

¢) Sai: Goi 86 c4 gidng can tha it di trong vu nay la: « (con), (z > 0).

Theo dé bai ct gidam 8 con thi méi con tang them 0,5 (kg/con). Suy ra gidm 1 con thi méi
con tang thém 0,5 : 8 = 0,0625 (kg/con).

Vay gidm x con thi méi con tang thém 0, 0625z (kg/con).
Téng s6 lugng ca thu dude & vu nay duge tinh bing cong thic:
F(z) = (1000 — 2)(1,5 + 0, 0625z) = —0, 062522 + 61z + 1500
d) Sai: Bai toan tré thanh tim = dé F(z) dat gia tri 16n nhat.
Ta c¢6: F'(x) = —0,125z + 61. Cho F'(z) =0 < —0,1252 4+ 61 = 0 < = = 488.
Bang bién thién:

x 0 488 1000
f'(x) + 0 -
F(max)

f(z) / \

Vay ong Thanh phai tha s6 ca gidong trong vu t6i 1a: 1000 — 488 = 512 con.
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& Bai 6. Cho mot tam nhom hinh vuong canh a. Nguoi ta cat ¢ 4 goc 4 hinh vuong bang nhau,
roi gap tam nhom lai dé duge mot cai hop khong nap.

P i e S 2
1 I
1 I z
1 1

a) Thé tich ctia khéi hop 1a 16n nhat khi canh ctia hinh vuong bi cat bing 1%.

b) Thé tich ctia khoi hop 1a 16n nhat khi canh ctia hinh vuong bi cit bing %.

id z Z N 2 3
¢) Thé tich clia khéi hop 16n nhét bing 2—“7

3
d) Thé tich hop 16n nhét bing %

() Hazfn(j dién oici. Goi x 1a do dai canh ctia hinh vuong bi cét <0 <z< g)
C

Thé tich ctia khoi hop la: V(z) = z(a — 27)? v6i 0 < = < g.

V'(z) = (a—2x)?+z-2(a—2x) - (=2) = (a — 2x)(a — 2x — 47) = (a — 2x)(a — 62).

x = a/2 (loai)
Viiz)=0&
x = a/6 (nhan)
Bang bién thién:
x 0 a/6 a/2
V'(x) m 0 =
2a?
V(x) / 27 \
0 0
- a 2a3
Vay max(g,q/2) V(z) =V (6> A

¢ a) Sai: z = a/6 méi lam cho thé tich 16n nhat.

¢ b) Dtng: Thé tich 16n nhat khi z = a/6.

¢ ¢) Diang: Gia tri thé tich l6n nhat 1a 2a3/27.

& d) Sai: Két qua dung 1a 2a3/27.
& Bai 7. Mot nguoi nong dan c¢6 15.000.000 dong mudn lam mot cai hang rao hinh chit £ doc
theo mot con song (nhu hinh vé) dé lam mot khu dat c¢6 hai phan chit nhat dé trong rau. D6i véi
mit hang rao song song vdi bd song thi chi phi nguyén vat lieu 1a 60000 dong mot mét, con doéi véi
ba mit hang rao song song nhau thi chi phi nguyén vat liéu 1a 50000 dong mot mét. Goi x 1a chiéu
dai 1 m#t hang rao hinh chit £ (trong ba mat song song, x > 0). Goi y 1a chiéu dai mit hang rao
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hinh ch F song song v6i bo song (y > 0).

/ 7

a) SO tién phai lam 1a: z - 60000 + ¥ - 3 - 50000 = 15000000 dong.

, 200 — 5 )
b) Dien tich dat: S=z-y=x- Tx = 250x — 53:2.
c¢) Dién tich 16n nhat ctia dat rao thu duge e S = 6250 (m?).
;00

d) Dién tich 16n nhét ctia dat rao thu duge khi chiéu dai 1 mat hang rao hinh chi F 1a 50 m.
[} Hu‘(fnj (/ﬁ‘?éj[di.

a) Sai: Tong s6 tieén chi tra cho vat liu la chi phi ciia 3 doan hang rao do dai z va 1 doan hang
rao do dai y:

500 — 5
z - 3 - 50000 + gy - 60000 = 15.000.000 < 15x + 6y = 1500 & y = Tx
) 500 — 5 )
b) Duang: Dién tich khu dat la: S=z-y =« - Tm = 250z — 5332.

¢) Piang: Xét ham s6 S(z) = 250z — ng tren (0; 100).
Ta ¢6: S'(z) = 250 — 5z. Cho S'(z) =0 < 250 — 5z = 0 & z = 50.

Bang bién thién:

T 0 50 +00
S'(x) + 0 —
6250
0 —00

Duta vao bang bién thién, dién tich 16n nhat 1a 6250 m? tai x = 50.

d) Dung: Tu bang bién thien c6 ([I)nax) S = 6250 (m?) khi z =50 (m).
;100
15t

& Bai 8. Nong do oxygen trong ho theo thoi gian ¢ cho béi cong thitc y(t) = 5 — 21"

61y
duge tinh theo mg/l va t duge tinh theo gis, ¢ > 0.

Cac ménh deé sau dung hay sai?

a) Do thi ham s6 y(t) ¢c6 mot dudng tiem can ngang va mot duong tiem can xién.

b) Do thi ham s6 c6 dudng tiém can ngang la y = 5.

L ) . s 1
¢) Do thi ham s ¢6 duong tiem can ding la z = 3
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d) Sau mot thoi gian di dai, nong do oxygen trong ho sé bao hoa va dat ngudng 5 mg/I.
15t 45t° +5— 15t 45t — 15t + 5

(e} Haozy f/ff/z(j)z'(z’z'. Ta c6 y(t) =5 —

92 +1 92 +1 9241
15 5
_ s —15t4+5 P 45040
lim y(t) = lim ————— = lim =
t—+o00 t—+o00 92 +1 t—+00 1 940
9+

a) Do thi ham s6 y(¢) c6 mot duong tiém can ngang va mot dudng tiem can xieén.

D6 thi ham s6 y(t) ¢6 mot dudng tiem can ngang la y = 5 va khong ¢6 tiém can xién. Chon
SAIL

b) Do thi ham s6 ¢6 dudng tiém can ngang la y = 5.

t11+m y(t) =5 =y =5 la mot dudng tiem can ngang ctia do thi ham sb.
—+00

Chon DUNG.

. g 1
c¢) Do thi ham s6 ¢6 duong tiém can ding la z = 3

45 1y* 15 1+5
45t — 15t + 5 3 3

. 5 1
1th—>Hf1 y(t) = tl—>H%1 92 + 1 - (1)2 ) =T = 3 khong phai la duong
9-1=) +1
3
tiem can ditng ctia do thi ham sb.
Chon SAI

d) Sau mot thoi gian di dai, nong do oxygen trong ho sé bao hoa va dat ngudng 5 mg/l. Ta
nhan thay ) liin y(t) = 5 diéu nay chiing t6 rang khi thoi gian da dai, nong do oxygen trong ho sé
—+00
bao hoa va dat ngudng 5 mg/l. Chon DUNG.

& Bai 9. Dan s6 ctia mot thi tran sau ¢ nam ké tit nam 1970 dugc uéc tinh béi cong thiic
26t + 10
t = —

KOS~ 5

S6 dan ctia thi tran vao dau nam 1980 1a 18 nghin ngudi

(f(t) tinh bang nghin nguoi)

a

,<

6 dan ctia thi tran vao dau nam 1995 1a 23 nghin ngusi

o

c) Xét f 1a mot ham s6 xdc dinh trén nita khoang [0; +00), vay ham s6 dong bién trén [0; +00)

)

) S

)

d) Dao ham ctia ham s6 f biéu thi téc do tang dan s clia thi tran (tinh bing nghin ngudi/nam).
Vao nam 1998 thi toc do tang dan s6 1a 0,125 nghin ngudi/nam

[ /’[aug a/mz olal.

a) Vao dau nam 1980, ¢t = 10 = f(10) = 18.

Vay s6 dan ctia thi tran vao dau nam 1980 1a 18 nghin nguoi.
b) Vao ddu nam 1995, t = 25 = f(25) = 22.

S6 dan ctia thi tran vao dau nam 1995 1a 22 nghin ngudi.

) 0= g

Ham s6 dong bién trén [0; +00).

>0, Vt > 0; f(t) lien tuc trén [0; +00) vi lién tuc trén khoang (—5; 400).
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d) Toc do tang dan s6 vao nam 1990:
120 120

"20) = ———— = — =10,192 dot=1990 — 1970 = 20.
J20) = Gogae ~ gz~ 0192 do
Téc do tang dan s6 duge du kién vao nam 2008 ciia thi tran 1a
120
f’(38) = yES) ~ 0,065 dot=2008 — 1970 = 38.
120 120
Ta c6 f/(t) = 0,125 = =012t 45 = |~ =~ 31 = £ ~ 2.

(t+5) 0,125
Vay vao nam 1996, toc do tang dan sb ctia thi tran la 0,125.
& Bai 10. Dan s6 ciia mot quoc gia sau ¢ (nam) ké tit nam 2023 duge ude tinh béi cong thite:
N(t) = 100e%°2 N (t) dugc tinh bang trieu ngusi va 0 < ¢ < 50.
a) Dan s6 clia quoc gia vao nam 2030 1a 108,763 (trieu nguoi)
b) Dan sb clia quoc gia vao nam 2035 1a 125,488 (trieu ngudi)
)

Xem N(t) 1a ham s6 ctia bién ¢ x4c dinh trén doan [0;50]. Khi d6 ham s6 N(t) dong bién
trén doan [0; 50]

C

d) Dao ham ciia ham s6 N(t) biéu thi téc do tang dan sd ctia qubc gia d6 (tinh bang trieu
ngudi/nam). Vay vao nam 2 040 thi toc do tang dan sb ctia quoc gia d6 1a 1,6 trieu nguoi/nam

[} Hmfy f/d/éjzfd[.

a) Dan s6 nam 2030 tng v6i t = 7 = N(7) = 100e*%127 = 1009 ~ 108,763 trieu ngudi.

b) Dan s6 nam 2035 tng véi t = 12 = N(12) = 100e*°1212 = 100e%** ~ 115,488, khong phéai
125 488,

c) Trén doan [0;50], ta c6 dao ham: N'(¢) = 0,012 - 100e*%12¢ = 1,2e%012 > (, V¢ € [0;50]. Do
d6, ham s6 N(t) dong bién tren doan [0; 50].

d) Ta c6: N'(t) = 1,2e%012¢,
V6i toc do tang dan s6 clia quoc gia do 1a 1,6 tricu ngusi/ nam ta co:

4
In —
1260,012t:16:>60,012t: % =t = n3 ~ 23.97
) ’ 3 0,012 ’

Vay vao nam 2 046 thi toc do tang dan s6 clia quoc gia dé 1a 1,6 trieu ngusi/ nam.

& Bai 11. Gia sit mot hat chuyén dong trén mot truc thing ding chiéu duong huéng lén trén sao
cho toa do clia hat (don vi: mét) tai thoi diém ¢ (giay) la y =3 — 12t +3,¢ > 0.

a) Ham gia toc cta vat la a =v/.

b) Ham van téc ctia vat 1a v(t) = 3t* — 12.

c) Tai thoi diém ¢ = 1 thi hat dang chuyén dong lén trén.

d) Trong khoang thsi gian 0 < ¢ < 3 thi quang dusng ma hat di 1a 23 m.
() Huv‘iy a,/r?n,/, Gl

a) Sai: Néu y la ham s6 biéu thi cho chuyén dong ctia hat thi 3 13 ham van toc v.
b) Dang: Tacoy =13 — 12t +3 = ¢/ = v = 3t? — 12.

¢) Sai: Dya vao ham van toc v(t) = 3t* — 12 thi hat di len khi v > 0 va xudng khi v < 0.
Do d6, vat di len khi ¢ € (2;+00) va di xudng khi ¢t € (0;2).
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Vay tai thoi diém ¢ = 1 thi hat dang chuyén dong di xudng.
d) Dang: Tut =0 té6i t = 2, vat chuyén dong tit toa do y = 3 dén toa do y = —13, tic la vat
di duge quang duong 16 don vi do dai.
Tt = 2 t6i t = 3, vat chuyén dong tit toa do y = —13 dén toa do y = —6, titc 1a vat di dugc
quang ducng 7 don vi do dai.
Két luan quang duong vat di chuyén trong khoang thoi gian 0 <t < 314 16 + 7 = 23 don vi
do dai.
& Bai 12. Nha may A chuyén san xuat mot loai sin pham cho nha may B. Hai nha may théa
thuan rang, hing thang A cung cap cho B s6 lugng san pham theo don dit hang ctia B (t6i da
100 tan san pham). Néu s6 lugng dit hang 1a x tan san pham thi gia ban cho méi tan san pham
dugc bicu dién béi cong thite: P(x) = 45 — 0,00122 (triéu dong). Chi phi dé A san xuat z tan san
pham trong mot thang 1a C(x) = 100 + 30z trigu dong (gom 100 triéu dong chi phi ¢6 dinh va 30
trieu dong cho méi tan sdn pham).
a) Chi phi dé A san xuat 10 tan sdn pham trong mot thang 1a 400 triéu dong.
b) S6 tién A thu duge khi ban 10 tan san pham cho B 1a 600 triéu dong.
c¢) Lgi nhuan ma A thu duge khi ban x tan san pham (0 < x < 100) cho B dugc biéu dién béi
cong thitc H(z) = —0,001z% + 15z — 100.
d) Bén A ban cho B khoang 70,7 tan san pham méi thang thi thu dugc 1gi nhuan 16n nhat.

e aeong c/(?/éflyzg.

a) Dung: Chi phi dé A san xuat 10 tin san pham trong mot thang 1a C'(10) = 100430-10 = 400
trieu dong.

b) Sai: S6 tien A thu dugce khi ban 10 tan san pham cho B la

R(10) = 10 - P(10) = 10 - (45 — 0,001 - 102) = 449 trieu dong.

¢) DPang: Lgi nhuan ma A thu duge la: H(z) = R(z) — C(x) =z - P(x) — C(x)
= H(z) = 2(45 — 0,00122) — (100 + 30z) = —0, 001z? + 152 — 100.

d) Ping: Xét ham s6 H(z) = —0,001z° + 152 — 100, (0 < 2 < 100).
Ta ¢6: H'(z) = —0,00322 + 15 = 0 < 22 = 5000 = = = 50v/2 ~ 70,7 (tAn).
Bang bién thién cho thay tai © = 501/2 ham s6 dat gia tri 16n nhat.
Vay ban khoang 70,7 tan san pham mdi thang thi thu dude 1¢i nhuan 16n nhat bing
H(50v/2) = 5004/2 — 100,

& Bai 13. Tai mot co sd san xuat nuée tinh khiét, nhan vién phu trach san xuat cho biét, néu méi
ngay co sd nay san xuat x (m?) nude tinh khiét thi phai chi phi cdc khodn sau: 5 trieu dong chi
phi ¢6 dinh; 0,15 trieu dong cho mdi mét khéi san pham; 0,0005z2 chi phi bao dudng may moc.
Biét cong suat t6i da moi ngay clia co 86 nay la 200m?. Goi C'(z) 1a chi phi san xuat x (m?) sdn
pham mdi ngdy va ¢(x) 1a chi phi trung binh mdi mét khéi san pham. Khi dé:

a) C(z) = 0,000522 + 0, 15z + 5.

) Chi phi san xuat 100m? nuéc tinh khiét 1a 20 trigu dong.
bt
¢) ¢(x) = 10,0005z + 0,15 + —.
x
) Chi phi trung binh gidm xudng khi san lugng nudc tinh khiét trong ngay khong vugt qua
100m3.
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[} Ha’éy dén oidi.

C
a) Dung: Chi phi m&i ngay 1a tong cac khoan chi phi nén C(x) = 0,00052% + 0, 152 + 5 (trigu
dong).
b) Sai: Khi z = 100, ta c¢6 C(100) = 0,0005 - 100% 4+ 0,15 - 100 + 5 = 25 triéu dong.
c¢) Sai: Chi phi trung binh trén mdi khéi san pham la:
_ C(x)  0,0005z% + 0,15z + 5
x x

)
= 0,0005z + 0,15 + —.
x

d) Dung: Xét ham s6 ¢(x) = 0,0005z + 0,15 + > tren (0;200].
7

. d
Ta ¢6 &(x) = 0,0005 — =t

&(z) = 0 & 22 = 10000 & z = 100.
Vé bang bién thién, chi phi trung binh gidm khi ham s6 &(x) nghich bién, tic la z € (0;100).
& Bai 14. Tai mot co s6 san xuat nude tinh khiét, nhan vién phu trach san xuat cho biét, néu mai
ngay cd s6 nay san xuat x (m?) nude tinh khiét thi phai chi phi cdc khodn sau: 5 triéu dong chi
phi ¢6 dinh; 0,15 triéu dong cho méi mét khéi sdn pham; 0, 000522 chi phi bdo dudng may moc.
Biét cong suat t6i da mdi ngay clia co sd nay 1la 200m3. Goi C(z) 1a chi phi sdn xuat x (m?) san
pham mdi ngay va ¢(x) 1a chi phi trung binh mdi mét khoi san pham. Khi dé
a) C(z) = 0,000522 + 0, 15z + 5.
) Chi phi sdn xuat 100m? nuée tinh khiét 1a 20 trieu dong.
5
¢) &) = 0,0005z + 0,15 + >.
b
) Chi phi trung binh gidm xudng khi san lugng nude tinh khiét trong ngay khong vugt qua
100m3.
[} Hwo"/y c/ré)éyz,'(izi. a) Dung. Chi phi méi ngay 1a tong céc chi phi nén C(z) = 0,000522+-0, 152+5
(trieu dong).
b) Sai. Khi z = 100, ta c6 C(100) = 0,0005 - 100> + 0,15 - 100 + 5 = 25 (tri¢u dong).

. i, g 0,00052% + 0,15 5
c¢) Sai. Chi phi trung binh trén méi khoi san pham la ¢(z) = i o _ 0, 00052+
7

5
0,15 + —.
x

. >
d) Ding. Xét ham so é(x) = 0,0005z 4 0,15+ — véi 0 < 2 < 200.
x

- ) 5 5
Ta c6 c’($)20,0005—a§: 0 2

Z(x) =0« 2? =10" = 2 = 100 (do = € (0;200]).
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Bang bién thién:

x 0 100 200
d(z) — 0 +
+00 0,275
() \ /
0,25

Vay chi phi trung binh gidm khi ham s6 ¢(z) nghich bién, titc 1a z € (0;100).

& Bai 15. Khi nuoi tom thé trong ao, mot ki su thiy san da thong ké duge néu mdi mét vuong
mit ao tha z con tom giéng thi cudi mdi vu con tom c6 can nang trung binh 13 108 — 2 (gam).

a) Sau moi vu khoi lugng tom trung binh trong mdi mét vuong mit ao la (108 — z2)x.
b) Khi tha 10 con tom gidong/m? thi lugng tom thu duge 1a 0,8 kg/m?.
c¢) Dé san lugng tom 16n nhat thi nén tha 6 con tom/m?>.

d) Dé lugng tom thu duge tang lén thi mat do tom giéng tha vao ao 1a tit 6 dén 10 con/m?.
[ Ha’o‘ﬁ Ja?zjzfézf. a) Duang. Khéi lugng tom trung binh trong mdi mét vuong ao nuoi la
M(x) = (108 — 2?)z.

b) Sai. Khi = 10, M(10) = (108 — 102) - 10 = 80 (gam) = 0,08 kg.

c) Ding. Dé tom phat trién duge, » > 0;2%2 < 108 = 0 < x < 10, 39.

Xét ham s6 M(z) = (108 — z?)z = —23 + 108z.

C6 M'(z) = —3z* + 108 = —3(x? — 36); M'(x) = 0 = x = 6. Bang bién thién:

x 0 6 10,39
M'(x + 0 —
432
0 0

Dé san lugng tom 16n nhat thi nén tha 6 con tom/m?.
d) Sai. Lugng tom thu dugc tang len khi ham s6 M (x) dong bién. Dya vao bang bién thién ta c6
z € (0;6), hay mat do tom khong qué 6 con/m?.

& Bai 16. Mot vat chuyén dong theo ham s s(t) = ¢3 — 3t2 + 9t (m), v6i t > 0 va ¢ 1a khodng
thoi gian tinh tit khi vat bat dau chuyén dong va s(t) 1a vi tri clia vat tai thoi diém t.

a) Quang duong ma vat chuyén dong duge tai thoi diem t = 3(s) 1a 27(m).

b) Van tdc ciia vat tai thoi diem t = 1(s) 1a 6(m/s).

c¢) Tai thoi diém vat dat van téc v(t) = 18(m/s) thi quang dudng di duge tit khi bat dau chuyén
dong 1a 6(m).

d) Van tdc ctia vat tang trong khodng thoi gian tut ¢ = 0(s) dén t = 1(s).
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o Hm)y (/(Z/ijz'(z’z'. a) Dung. Tai thoi diém ¢t = 3(s) thi quing duong s(3) =3%-3-32+9.3 =
27(m).
b) Ding. Ta c6 v(t) = §'(t) = 3t — 6t +9. Tai t = 1(s) thi v(1) = 3(1)*> — 6(1) + 9 = 6(m/s).

c) Sai. Khi v(t) =32 —6t+9 =18 < 3t2 -6t -9 =0« t =3 (dot > 0). Tai thoi diém
t = 3(s) thi quang duong s(3) = 27(m).

d) Sai. Xét ham v(t) = 3t> — 6t + 9 = o'(t) = 6t — 6; v'(t) = 0 & ¢t = 1. Bang bién thieén:

t 0 1 400
v(t) — 0 +
9 +00
) \ i e

Dua vao bang bién thién ta c¢6 van téc v(t) gidm trong khoang thai gian tit 0(s) dén 1(s).
& Bai 17. Ong M mua ting v¢ mén qua dit trong chiéc hop chit nhat thé tich 32 (dvtt) c6 day
la hinh vuong va khong ndp. Ong quyét dinh ma vang chiéc hop, do day 16p ma khong déi. Goi h
va 2 lan luot 1a chiéu cao va canh day.

a) Cong thic tinh theé tich chiéc hop 1a V = 22h.

b) Dién tich cAc mat ngoai clia chiéc hop la S = 222 + 4xh.

c¢) Dién tich tat ca cac mat duge ma vang 1a Syy = 222 + 4xh.

d) Khi canh ddy ctia chiéc hop = > 4 thi z cang lén, lugng vang duge ma cang tang.
o Hw/ﬁ f/a‘“njmfz. a) Dung. Thé tich khéi hop chit nhat V =z -z - h = 22h.

b) Sai. Chiéc hop ¢6 1 mat day hinh vuong canh x va 4 mat bén hinh chi nhat kich thude
va h. Vay dién tich cdc mat ngoai la S,, = 2 + 4zh.

c) Sai. Vi ma vang trén moi diém ctia chiéc hop nén ma cd mit trong vd mit ngoai. Vay
Suv = Qqu = 2(:L'2 -+ 4[)3h) = 222 4 8zh.

32
d) Ding. Taco V =2*h =32 = h = —.
T
N , 32 256
Phan ma vang ctia chiéc hop: S(z) = 22* 4 8z - — = 22% + —.
x i
256 256 423 — 256
Xét f(x) =22+ — véix >0. Taco f'(x) =4e — — = x—2
x x x
f'(z) = 0 & z = 4. Bang bién thién:
x 0 4 +00
f'() - 0 -
+00 400
96
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Duya vao bang bién thien ta thay khi z > 4 ham s6 f(z) tdng. Vay lugng vang duge ma cang

tang.
& Bai 18. Gia stt chi phi tién xdng C' nghin dong khi xe di duge 100 km phu thuoc vao toc do
16000 5
trung binh v (km/h) trén cé doan dudng theo cong thic C(v) = —— + 3 voi 0 < v < 120.
v
a) Néu tai xé 14i xe véi toc do trung binh 40km /h thi chi phi 1a 500 nghin dong.
16000 5 .
b) C'(v) = — 2 —|—§V010<v<120.
¢) Néu tdc do cang 16n thi chi phi cang gidm.

d) Chi phi t6i thiéu trén doan duong tdi da 50km/h 1a 445 nghin dong.
[ Hm)y f/(z‘\/ijz'(éz'.

16000 5
& a) C(40) = —F + 3 40 = 400 + 100 = 500. Day la khéng dinh ding.

16000 5 :
S 3" Day 1a khang dinh dung.
v

& b) Dao ham C'(v) = —

c) C'(v) = 0 & v? = 6400 < v = 80. Chi phi gidm khi v < 80 va tang khi v > 80. Day la
khing dinh sai.
& d) Trén khoang (0;50], C’(v) < 0 nén ham s6 nghich bién. Chi phi t6i thiéu dat tai v = 50,
C(50) = 320 + 125 = 445. Day la khang dinh ding.
& Bai 19. Mot cong ty phat hanh mot video quing cdo trén mang xa hoi. S6 luong nguoi
xem tich lity P(t) (don vi: ngudi) sau thoi gian ¢ (don vi: ngay) duge mo hinh héa bdi ham s6:
P(t) = 00256 SO luong nguvi xem t6i da du kién trong tep khéch hang tiém néng la 100000
ngusi. Téoc do lan truyén video tai thoi diém ¢ duge xac dinh bdi ham s6 P'(t).
a) Tai thoi diém t = 0, da c6 100 ngudi xem video nay.
b) Dé dat duge 90 000 ngudi xem, cong ty can khodng 18 ngay.
c¢) Sau 10 ngay, tong s6 lugng ngusi xem video dat hon 15000 ngudi.
d) Tai thoi diém t = 5, téc do lan truyén ctia video vin dang trén da tang.

[ Ha‘o/’y (/(?}/27[(2’ Z.

100000
1+999
& b) P(t) = 90000 = 1 + 999¢~%% = 10/9 = %% = 8991 = t ~ 18,2. Lam tron la 18. Day 1a
khang dinh ding.
100000~ 100000
1+999¢5 "~ 146,73
& d) Toc do lan truyen P'(t) dat cyc dai tai P(t) = 50000. Khi d6 1+ 9997 %% = 2 = ¢ =
21n999 ~ 13,8. Vi 5 < 13,8 nén toc do van dang tang. Day la khing dinh ding.

= 100. Day la khing dinh ding.

& a) P(0) =

& ¢) P(10) = ~ 12936 < 15000. Day la khang dinh sai.

& Bai 20. Mot thung tron tai mot nha méy san xuat kem hién chita 2000 lit nuée, trong dé c6 5
kg duong da duge tron. Mot voi nude sé duge mé véi toc do 50 lit mdi phit vao thung, cung lic
duong duge do vao thung véi toc do 1 kg méi phit.

a) Khoi lugng duong sau ¢ phat 1a 1000 + 5000 gam.

b) Nong do duong trong thiing luon tang khi san xuat trong thoi gian dai lien tuc.
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) 1000t 4+ 5000
¢) Nong do duong sau ¢ phit la f(t) = m

d) Tiéu chuan khong qua 20gam /It. Nha may khong thé san xuat lien tuc trong mot thoi gian
dai.
[} Hwo‘/y dén oidi.

C
& a) Dung (5kg = 5000¢, 1kg = 1000g).
© b) Dung vi nong do ban dau la 2,5g/L va nong do them vao 1a 20g/L.
& ¢) Dung.
& d) Jim f(t) = 1000/50 = 20. Nong do tién dan dén 20 tit dudi lén, nén luon dat yeu cau. Nha
méy c6 thé san xuat lau dai. Khang dinh sai.

& Bai 21. Mot dai Iy xing dau can lam mot bon chita dau hinh try bang ton thé tich V = 547
(m?3). Goi r, h 1an lugt 1a ban kinh ddy va chiéu cao ctia cai bon dau.

a) Cong thitc dé tinh thé tich bon chia dau 1a V = 7r2h.
b) Dé dién tich toan phan nhé nhat thi ban kinh r = 3(m).
R \ ) 54
c) Dién tich toan phan ctia bon chita dau theo ban kinh r 1a S(r) = 27 (— + 7“2).
r
d) Biét chi phi vat liu ton 1a 500.000 dong/m?. Khi d6, s6 ticn it nhat dé mua nguyen vat lidu
lam bon chita dau 1a khodng 84, 8 trieu dong.

[} Hwa/ézy [/(ZTIZJZ,.Q?,Z..

& a) Ding.
V 54 108 108
O b)h=— = = 8, = 2mr+2rrh = 2mrP 4 —— . §' = dnr——— = 0 & 13 = 27 & 1 = 3.
mr? o r? r i
Day la khang dinh dang.

108 ;
& ¢) S(r) =2mr? + - 27(r? + 54/r). Day la khang dinh dung.
r
& d) S(3) = 2m(9 + 18) = 4w =~ 169, 646m>. S6 tien = 169, 646 - 500000 ~ 84,823,000 dong
~ 84, 8 trieu. Day la khéng dinh ding.

& Bai 22. GigaCloud dich vy luu trit. Gia cuée x (trieu dong), khach hang S(z) = V45 —x
(nghin). Chi phi ¢6 dinh 10 ty dong, chi phi bién déi C, = 352 ty dong.
a) Gié cude 36 trieu dong/thang thi cong ty GigaCloud dat 1gi nhuan rong hing thang cao nhat.
b) Doanh thu clia cong ty GigaCloud 1a R(z) = 2S(z) = x/45 — x ty dong.
c¢) Chi phi ¢6 dinh ctia cong ty 1a C'y = 10 ty dong moi théng.
d) Lgi nhuan clia cong ty duge biéu dién bsi ham s6 L(z) = 2v/45 — x + 3z — 145.

(&) Ha,’o‘fy din gici. D61 don vi: x trieu x S nghin khéch hang = 2.5 trieu trieu dong = 2.5 t¥ dong.
: C
Doanh thu R(z) = xv/45 — x. Tong chi phi C(x) = 10+ 3(v/45 — 2)? = 10+ 3(45 — ) = 145 — 3.

Loi nhuan L(z) = R(x) — C(z) = /45 — x + 3z — 145.

T 90 — 3z

Sa) L) =V -1 o 13=2 T
) L) N 2VA5 — =

x — 30 = 2¢/45 — z. Binh phuong (z > 30): 2% — 60z + 900 = 180 — 4z < 2% — 562 + 720 =

0 < o = 36 hosic x = 20 (loai). Khang dinh ding.

+3. L(z) =032 —90 =615 — 7 <
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& b) Dung.
& ¢) Dung.
& d) Dung.
& Bai 23. Chi phi nhién liéu ctia mot chiéc tau chay trén song dudc chia lam hai phan. Phan thi

nhat khong phu thudc vao van toc va bang 480 nghin dong/gic. Phan thi hai ti lé thuan véi 1ap
phuong ctia van toc, khi v = 10 (km/gio) thi phan tht hai bang 30 nghin dong/gio.
a) Khi van téc v = 10 (km/gid) thi chi phi nguyén li¢u cho phan thi nhat tren 1 km dudng
song 1a 48000 dong.
b) Ham s6 xac dinh tong chi phi nguyén ligu trén 1 km dudng song vdéi van téc z (km/h) la
480
f(z) = — +0,032>
x
c¢) Khi van téc v = 30 (km/gid) thi tong chi phi nguyéen liéu trén 1 km duong song 1a 43000
dong.
d) Van toc ctia tau dé tong chi phi nguyén licu trén 1 km dudng song nhé nhat la v = 20
(km/gid).

[} Ha‘d’zzy (/{5)2(7[(212
1 R 1 R
a) Duang: Thoi gian di 1 km 1a ¢t = 10 gig. Chi phi phan 1: 0 -480.000 = 48.000 dong.

R 4 A
b) Diang: Chi phi phan 1 trén 1 km 1a @ Chi phi phan 2 trén 1 gio 1a 0,0323, nén trén 1 km
x
1 r 480 N
1a = - 0,03z = 0,03z% Tong chi phi: f(z) = — + 0,032? (nghin dong).
& x

480 A
c) biang: f(30) = 30, + 0,03 - 30 = 16 + 27 = 43 nghin dong.

240 240 240 240
d) Piang: St dung BDT Cauchy: f(z) = — + — + 0,03z* > 3¢/ — - — - 0,0322 = 36.
T T r

. 240
Dau "=" x4y ra khi — = 0,032? & 23 = 8000 < z = 20.
x

& Bai 24. Anh Viét c6 mot tam ton hinh tam gidc déu ABC v6i canh bang 6 (dm). Bén trong
tam nhom nay anh vé thém tam gidc déu DEF sao cho hai tam giac c6 ciing trong tam, dong thoi
cac canh tuong ting song song nhau. Anh Viét mudn lam mot chau dung nuéc dang hinh chép cut
tam giac déu véi day nho 1a DEF va day 16n dé hé. Anh cit bd ba hinh binh hanh & ba goc clia
tam gidc ABC la AMDN, BPEQ, CSFR (nhu hinh vé). Ké dudng cao AH va goi O la trong
tam tam giac ABC. Dat v = DN = DM, (0 < z < 2).
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a) NP =QR=SM =6—2z (dm).

b) AH = 3v/3 (dm) va OA = 2¢/3 (dm).

¢) AD = x/3 (dm) va DE = 6 — 3z (dm).
)

d) Sau khi gap hinh vuong va dung keo dan kin cic doan gap vao véi nhau gom DM va DN,

EP v6i EQ, FS véi FR, stic chita t6i da ctia chau xap xi 4,54 (lit).
[} Hwoy dén oidi. a) Vi canh AB = BC = CA = 6 (dm), cat b6 6 hai dau mot doan bang canh
ctia hinh thoi ¢6 canh bang z (dm).
Do d6 tacé NP =QR=SM =6 — 2z (dm).
b) Vi AH la dudng cao ctia tam giac déu ABC.
Suy ra

AH:AB~§:6 \/——3\/_(dm)

Vi O 1a trong tam clia tam giac deu ABC.
2 2
Suy ra OA = gAH =3 3v3 =23 (dm).

¢) Vi AABC déu nén AMDN la hinh thoi canh 2 (dm) va goc MAN = 60°.

Suy ra AD =2- M—:10\/_(dm) DO = AO — AD =23 — 2/3 = (2 — 2)/3 (dm).
Ma ADEF deéu, ¢6 O la trong tam.
Suy ra DO = DE\/§:>DE:%23(2—@:6—3$ (dm).

AVIiDO=6-3r>0<0<z<2.
Theo dé bai ta c6

—22)?
& Dién tich day 16n 1a S = 20, 6} V3(3 —z)°.

4
2
& Dién tich déy nhd 1a §' — W.
Goi O’ 1a trong tam ctia day 16n, H 13 hinh chiéu ctia D len MO'.
o
TacéMH:MO’—DO:W—@—x)\/@:%ﬁ.

2
R 3 6
Chiéu cao ctua chau lah\/DMQMH2Jx2 (%) :%.

Thé tich ctia chau la

V= h(S+S’+\/@)

Al \/3(3—x)2+—(6_34x)2\/§+\/\/§(3—x)2. <63x)w§)

W= Wl

3 4
1 2v6 19v/322 — 903z + 108v/3

3 3 4
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57V22% — 270v/22% + 324V/2x

36
. 1713/22% — 540V/2x + 3241/2
Taco V' = .
36
30 — 6/6
xr = —\/— ~ 0,805 (nhan)
Khi d6 V' = 0 < 1713/22% — 540127 + 324v/2 = 0 < 19
30 + 616 _
r=""""~2352 (loai).
19
Lap bang bién thién ham s6 V(z) trén khoang (0;2).
x 0 0,805 2
1% + 0 =
4,54

A

Tit bang bién thién suy ra theé tich 16n nhat ctia chau la xap xi 4,54 (lit).

& Bai 25. Dau do 1a mot loai thic pham quen thuoc trong bita #in clia ngusi Viet Nam. Ngoai gia
tri dinh dudng cao, dau dé con c6 nhiéu cong dung tuyét voi cho stic khée va sic dep nhu: chéng
oxy hoa, gitip co bap con ngudi khoe manh, ting cudng stic khoe cho tim mach con nguoi, 1gi ich
cho hé tiéu hoa, bo than, cung cap vitamin b6 dudng cho co thé, dao thai doc t6, giai doc, tét cho
hé mién dich, gitip huyét ap on dinh, da dep. Cay dau doé khi trdng c6 chiéu cao 6 cm. Khao sat
cho thiy do cao tinh bang centimet ctia cay dau do tai thoi diém ¢ ké tit khi duge trong duge cho
bdi ham s6 h(t) = —0,005¢* + bt® + ¢ (trong d6 b, ¢ € R), véi ¢ tinh theo tuan. Giad sit A'(¢) 1a toc
do tang chiéu cao clia cay dau do6 sau khi trong (don vi ctia A'(¢): em/tuan). Biét A/(5) = 5.

a) Ham s h(t) c6 cong thidc h(t) = —0,005t* + 0,1#3.
b) Giai doan tang trudng ctia cay dau do do kéo dai 15 tuan.
¢) Chiéu cao t6i da ctia cay dau dé d6 1a 90 cm.
d) Vao thai diém cay dau dé dé phét trién nhanh nhat thi chiéu cao clia cay 14 56 cm.
(e} Haﬁo‘fy f/f?;z(j)z'(ézf. a) Cay dau d6 khi trong c6 chiéu cao 6 cm tiic 1a h(0) = 6 = ¢ = 6.
b) V6i ¢ = 6, ta c6 h(t) = —0,005¢* + bt> + 6 = h'(

=
Ma R'(5) =5 = h/(5) = —0,02-5% +3b-52=5=b=0,1.
Vay h(t) = —0,005t* + 0,1t3 + 6.

—0,02¢3 + 3bt2.

t=20

Khi d6 I/(t) = —0,023 + 0,32 = 0 = L -

Ta c6 bang bién thien

t 0 15 +00
h'(t) + 0 -
90,375

h(t) 6 / \ N

Giai doan tang trudng clia cay dau dé doé kéo dai 15 tuan.
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¢) Chiéu cao t6i da cta cay dau do6 d6 1a
h(15) = —0,005 - (15)* + 0,1 - (15)> 4+ 6 = 90,375.
d) Vao thoi diém cay dau dé d6 phét trién nhanh nhat.
Ta c6 B (t) = —0,06% + 0,6t = 0 < [i - (1)0

Ta c6 bang bién thién

t 0 15 +00
W' (t) + 0 -
10
0 g N
0 —00

Thoi diem cay dau dé dé phat trién nhanh nhat 13 tuan thi 10 khi d6 chiéu cao cay dau do la
h(10) = —0,005 - (10)* + 0,1 - (10)* + 6 = 56.

& Bai 26. Ta coi Trai Dat 1a hinh cau hoan héo v6i ban kinh R = 6370 (km) va dién tich toan

phan 1a S = 47 R?. Cac phi hanh gia tit tau vl tru chi c¢6 thé nhin thiy mot phan bé mat Tréi

Dat. O do cao h, phan dién tich Trai DAt céc phi hanh gia c6 thé nhin thay sé dugce tinh theo cong

R . . 2 .
thiic Sp = 27 R? <1 — R—%-h)7 trong d6 R la ban kinh Trai Dat. Goi K la ti so dién tich bé mit

Trai Dat nhin thay dugc & do cao h véi dién tich toan phan ctia Trai Dat.

1 h
a) Cong thic tinh K 1a K = 5 (1 — —)

b) Trong mot chuyén bay ciia tau con thoi, cdc phi hanh gia da thyc hién mot hoat dong ngoai
tau & do cao 280 km. C6 2,5% (lam tron két qua dén hang phan mudi) dién tich be m#t Trai
Dat c6 thé nhin thay ¢ do cao do
£ Z 1 . N . £ P . N . X N . £
¢) Mudn nhin thay 1 dién tich bé mat Trai Dat, cac phi hanh gia can dua tau con thoi dat dén
do cao 6470 km
d) Khi do cao h cang tang lén thi K cang tang nhung khong vuot qua 50%
[} Hwoffy f/(z‘}z(jz'dz'. a) Ta c¢6 ty s6 K 1a dien tich nhin thay dugc chia cho dién tich toan phan

h

1
2 R+h

R

2 -
KSTQWR (1 R+h> 1 1 R
S A7 R2 2

2\' R+h
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b) Véi ban kinh R = 6370 km va chiéu cao h = 280 km thi ty s6 K tai do cao h la

1 h 1 2 2
S X IRSPATS

K:—' = — - =
2 R+h 2 63704280 95

1
¢)Voi K = - thi

1 h 11 h
s L Y L~ 6370 ().
2 R+h 4 2 6370+h (km)
d) Khi h cang 16n ta c6
. 1 h 1 1 1
hE&K>¢E&§§:z—§m£;§:;—§—Q5—“%

h
& Bai 27. C6 mot bé bai hinh chit nhat rong 50 m, dai 200 m. Mot van dong vién xuat phat tit
diém A, chay dén diém M trén canh dai va boi tit M dén diém B & géc déi dien. Biét van toc chay
4,8 m/s, van toc boi 2,4 m/s. Goi z (m) 1a khoéng cach tut A dén M (0 < x < 200).

A x M
50m
200m i
a) Thoi gian van dong vien chay tit A dén M la: % giay.
/(200 — 2)% 1 502

b) Thai gian van dong vien boi tit M dén B la: giay.

2.4
¢) Néu AM = 100 m thi tong thoi gian di chuyén tit A dén B it hon 1 phit.
d) Van dong vien chon diém M cach A khoang 171 mét thi dén B nhanh nhat.
() /‘[u()/cz? a/(;lifid&
©® a) Dang. Thaoi gian = Quang dudng / Van téc = x/4, 8.
¢ b) Dung. Quang duong boi MB = /MC?+ CB? = /(200 — )2 + 502. Thoi gian boi la

MB/2,4.
100 /1002 + 502
© c) Sai. Vi o =100, t = = + 2—2 ~ 20,83 + 46,59 = 67,42 giay > 60 giay.
200 — x)? 4 2500 1 200 —
& d) Dang. Xét ham t(x) = Rk VA Dl . Dao ham t/(z) ’

1.8 2,4 T 4.8 2,4/(200 — ) + 2500
Gidi #/(x) = 0 = /(200 — 2)2 1 2500 = 2(200 — ) = (200 — x)? + 2500 = 4(200 — z)? =
3(200 — )% = 2500 = 200 — z ~ 28,87 = x ~ 171,13,

& Bai 28. Mot cong ty du lich in tap chi. Chi phi xuit ban z cuén la C(x) = 2* — 20002 + 107
(dong). Chi phi phat hanh mdi cudn 1a 4000 (dong).

a2 2 — 2000 107 N
a) Chi phi trung binh cho méi cudn tap chi la: f(z) = : v + 4000 (dong).
T

c¢) Chi phi trung binh mdi cuén bat dau tang khi s6 luong dat tit 3163 cudn trd len.

)

b) Chi phi xuat ban va phat hanh 5000 cudn tap chi 1a 45 trieu dong.
)

d) Chi phi trung binh thap nhat 1a 3162 dong.
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N oong din oddi,

C C
¢ a) Diang. Chi phi trung binh = (Chi phi xuat ban / z) + Chi phi phat hanh méi cudn.
5000% — 2000 - 5000 + 107

& b) Dang. f(5000) = 2000

9000 - 5000 = 45.000.000 dong.

+ 4000 = 9000 dong/cudn. Tong chi phi =

. , 107 107 107
& c¢) Dung. Xét f(z )—:c—2000+—+4000—3:—|-——|—2000 Dao ham f'(z) =1 - —-.
T
flz) =0 22 =10" = o ~ 3162 27. Vay tit cudn thu’ 3163 chi phi trung binh bat dau
tang.
7

) 1
& d) Sai. Gia tri nho nhét clia f(z) dat tai z ~ 3162. f(3162) ~ 3162+ 31—062 +2000 ~ 8324, 5

dong. Con s6 3162 dong 13 sai.

& Bai 29. Mot cong ty bat dong san c¢6 150 can ho cho thué, biét rang néu cho thué mdi can ho
v6i gia 2 trieu dong mdi thang thi méi can ho déu c6 nguoi thué va cit mdi lan tang gia cho thué
modi can ho them 100.000 dong mdi thang thi c¢6 thém 5 cdn ho bi b trong. Meénh dé nao sau day
ding?

a) Khi gid cho thué méi can ho 1a 2.200.000 dong thi ¢6 10 can ho bi trong.

b) Khi gi& cho thué méi can ho 1a 2.700.000 dong thi thu nhap clia cong ty cao nhat.
¢) Thu nhap cao nhat ctia cong ty dat duge 1a 312.500.000 dong.

d) Khi thu nhap cong ty cao nhat thi s6 can ho c6 nguoi thue la 125 can ho.

[ Huozzi (/(Efzdﬁ[(z)(ﬁ.
Goi s6 lan tang gia tién cho thué méi can ho mot thang 1a z (1an), (0 < z < 30).
B ! 1 A
Mai lan tang 100.000 dong tuong ting v6i 0 triéu dong.

S6 tién cho thué méi can ho 1a: 2 + 0, 1z (tricu dong).
S6 can ho ¢6 nguoi thue 1a: 150 — 5z (can ho).
Thu nhap cia cong ty la: f(x) = (2 + 0, 12)(150 — 5z).
DPao ham:

F'(2) = 0,1(150 — 52) — 5(2 + 0, 1z) = 15— 0,5z — 10 — 0,52 = 5 — &
Cho f'(z) =0< x =5.
Ta c6 bang bién thién hodc tinh cac gia tri tai bién:

f(0) =300; f(5)=312,5; f(30)=0

Suy ra max, f(x) = f(5) = 312,5 (trieu dong) khi = = 5.
xre

e V6i x = 5, thu nhap cao nhat 1a 312,5 trieu dong = 312.500.000 dong = ¢) ding.
e Gia thué dé thu nhap cao nhat 1a 2 +0,1-5 = 2,5 trieu = 2.500.000 dong = b) sai.
e S6 cin ho thue khi thu nhap cao nhat 1a 150 — 5 -5 = 125 can ho = d) ding,.

e Khi gia thue 14 2.200.000 dong = 2,2 trieu dong, ta c6 2+ 0,1z = 2,2 = x = 2. S6 can ho
trong 1a 5 - 2 = 10 cin ho = a) dang.
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& Bai 30. Duong day dién 110KV kéo tit tram phat (diem A) trong dat lien ra Con Dao (diem
C). Biét BC' = 60km, AB = 100km, goc ABC = 90°, nhu hinh vé. Mdi km day dien dudi nudce
chi phi 1a 5000U S D, chi phi cho mdi km day dién trén bo 1a 3000USD. Dat x = AG.

c

60 km

100 km

a) Khi xz = 20km thi duong day dién noi tit C vé G dai 100km.
b) Khi = 20km thi tong chi phi mic dien 1a 560.000USD.

c¢) Tong chi phi méc dién nhé nhat khi x = 50km.

d) Tong chi phi méc dién nhé nhat 1a 540.000U SD.

(&) mfy a/r?/z,/ lal.

134

a) C6 AG =z = BG =100 —z v6i 0 < x < 100.
Xét tam gidc CBG vuong tai B ¢6 CG = /CB? + BG? = /3600 + (100 — z)2.
Khi z = 20km = CG = /3600 + (100 — 20)2 = /3600 + 6400 = 100km.

Vay a) DUNG.
b) Chi phi tién m&c dien 1a f(z) = 3000z + 50004/3600 + (100 — z)2.
Khi z = 20km = CG = 100km va tong chi phi mic dien la:
T = £(20) = 3000 - 20 + 5000 - 100 = 560.000USD. Vay b) DUNG.
c¢) D@ chi phi mac dién it nhat thi f(z) dat gia tri nhé nhat.
(100 — x)
/3600 + (100 — z)2

Ta ¢6 f'(x) = 3000 — 5000 -

(100 — ) o |t 55
/3600 + (100 — z)2 x = 145 (1)

= f'(x) = 0 < 3000 = 5000 -

Ta c6: f(0) ~ 583095, 1895 US D

£(55) = 540.000 USD

£(100) = 600.000 USD

Vay chi phi mic dién nho nhat khi # = 55km. Do d6 ¢) SAL
d) Chi phi méc dién nhé nhat 1a f(55) = 540.000 USD.

Vay d) DUNG.
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& Bai 31. Mot cita hang ban vai thiéu véi gia ban 1a 30000 dong/1kg. Gia nhap vao la 16000
dong/1kg. V6i gia nay cita hang wée chimg ban duge 100 kg/ngay. Cilta hang dy dinh gidm gid bén,
ude tinh cit gidm 1000 dong/1kg thi sé vai thieu ban dugc sé tang them 1a 10 kg.

a) Néu gitt nguyéen gia ban dau, 1¢i nhuan theo ngay ctia cita hang la 1400000 dong.
b) Néu gia ban 1a 20000 dong/1kg, cita hang ban dugce 250 kg/ngay.

c) Goi x (nghin dong) 1a gid tién ma ctia hang du dinh ban (16 < z < 30), khi d6 lgi nhuan
theo ngay ctia cita hang duge xac dinh bdi ham s6 f(x) = (z — 16)(400 — 10z).

d) Loi nhuan t6i da theo ngay clia cita hang la 1600000 dong.
(2 /‘[z/o‘f/c f/(Z?/Z(/fZ.H;Z.. a) Ding
Loi nhuan theo ngay clia ctia hang la (30000 — 16000) - 100 = 1400000 dong.
b) Sai

V6i gia ban 20000 dong/1kg, tiic 1a da giam 10000 dong so véi gia cii, khi d6 s6 vai thiéu ban
duge tang them 10 - 10 = 100 kg, nén cita hang ban duge 100 + 100 = 200 kg/ngay.

c) Dung

Goi z (nghin dong) 1a gia tién ma ctta hang dy dinh ban (16 < z < 30).
Khi d6 s6 kg vai thiéu ban duge sé 1a 100 + (30 — ) - 10 = 400 — 10z (kg).
Loi nhuan thu duge theo ngay la: f(x) = (z — 16)(400 — 10z) (nghin dong).
d) Sai

X6t ham s6 f(z) = (z — 16)(400 — 10z) = —1022 + 560z — 6400 v6i 16 < x < 30.

Day 1a ham s6 bac hai v6i a = —10 < 0 nén co:
A b
(Ifé%%()f(d:) =h(284= < 1440 khi z = — 28 (théa man 16 < = < 30).

Vay loi nhuan téi da la 1440 nghin dong/ngay = 1.440.000 dong khi gid ban 1a 28 nghin
dong/1kg.
& Bai 32. Mot tam kim loai hinh chit nhat c6 kich thuéc 3m x 8m. Nguoi ta cit mdi goc mot
hinh vuodng c¢6 canh la x (m) dé tao ra hinh hop chit nhat khong nap. Xét tinh ding, sai ciia céc
meénh dé sau:

a) Hinh vuong dugc cit ra 6 moi goc ¢6 canh z thoa 0 < z < 3 (m).
b) Dién tich mat day ctia chiéc hop 1a S = (8 — 2z)(3 — 2z) (m?).
c) Thé tich ctia chiéc hop 1a V = 423 + 2222 + 24z (m?).

Z 2 Z N 2
d) Chiéc hop c6 the tich 16n nhat bang 3 (m?).

o u‘o‘éz , (/(E/yzf(é‘ .
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a) Ding

Do chiéu rong ctia tam kim loai hinh chit nhat 1a 3 (m) va phai cit ra 2 hinh vuong c¢6 canh z

. 3
(m) doc theo chiéu rong nay nénta c6 0 <22 <3< 0<z < 3

b) Ding

\2$

Ta ¢6 chiéu dai, chiéu rong, chiéu cao ctia chiéc hop lan lugt 1a 8 — 22,3 — 22,z (m).
D4y ctia chiéc hop 1a hinh chit nhat c¢6 dién tich 1a S = (8 — 2z)(3 — 2z) (m?).

¢) Sai
Thé tich ctia chiée hop la: V = 2(8 — 21)(3 — 27) = 42 — 2222 + 24z (m?).

d) Sai

) 3
Xét ham s6: V(z) = 42 — 2222 + 24z trén (0; 5)

=Nl
Ta c6: V'(z) = 1222 — 44z +24; V'(z) =0 & 92 .
z === (n)
3
Bang bién thién:
7 3
Z = 2
0 3 2
V'(x) i 0 =
Vmax

N

A . . J 3 2
Tt bang bién thién ta thay gia tri 16n nhat cia V(x) trén (0; 5) la Vv (5) ~ 7,41 (m?).

& Bai 33. Mot s¢i day kim loai dai a (cm). Ngudi ta cat doan day dé thanh hai doan: doan c¢6 do
dai x (cm) duge uon thanh duong tron va doan con lai duge udn thanh hinh vuong (a > x > 0).

O o

a) Ban kinh duong tron: r =

.
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W

b) Dién tich hinh vuong: (




(4 + 7)a? — 2amwx + ma?
167 '
thi hinh vuong va hinh tron tuong tng c6 tong dién tich nhd nhat.

c) Tong dién tich hai hinh:
d) Khi = 2‘”

+

N lwong din oddi. a) Sai
Y gt @) )
Chu vi duong tron: 2nr = x = r = o
T
b) Ding
Do x 1a do dai ctia doan day udn thanh hinh tron nén chiéu dai doan con lai la a — x.

2
. Dién tich hinh vuong: (a 1 x) .

a—x

Suy ra canh hinh vudng la

c) Ding
r\2 2?
Dién tich hinh tron: 2 =7 (—) = —.
2m 4m .
. T a—x 422 + (a — z)’m (4 + m)a? — 2anx + ma?
Tong dién tich hai hinh: S = — = S .
ong dién tich hai hinh: S i S < 1 ) 167 T6m
d) Sai
. 4 22 2
Xét ham s6 S(z) = raile TG il v6i 0 <z < a.
T
) (44 m)x —ar am
T S/ = V- S/ = O Rt = .
a co S'(z) S ;S (x) =
Bang bién thién:
am
x 0 e a
S'(z) — 0 +
’ el SRS , am
Ham s6 S(z) dat gia tri nhé nhat trén (0;a) tai x = ™ 4
T

& Bai 34. Mot vat duge lam néng dén vy = 100°C va sau d6 dude lam mat trong phong cé nhiét
do khong khi 14 T' = 30°C. Nhiét do ciia vat duge lam mét tai thai diém ¢ (tinh bang phut) c6 thé
dugc mo hinh héa bang cong thiic sau: u(t) = T + (ug — T)e* v6i k 1a hing so.

a) Nhiet do u(t) ctia vat tai thoi diém ¢ 14 u(t) = 30 + 70e*".

b) Néu hing s6 £ = —0,05 thi nhiet do ctia vat sau 10 phit gan bang 60°C.

c) Néu nhiet do ctia vat 1a 80°C sau 5 phit thi hing s6 k c6 gia tri gan bang —0, 0673.

d) Néu nhiét do cta vat 1a 80°C sau 5 phit thi nhiet do ctia vat sau 18 phut gan bang 51°C.

(2} HMT/W f/(?/ijzf(ézf. a) Ding
Ta c6 u(t) =T + (ug — T)e* = 30 + (100 — 30)e*t = 30 + 70ekt.

b) Sai
Véi k = —0,05, ta c6 u(10) = 30 4 T0e~09510 ~ 72°C.
c) Ding
d > 1 5
Ta c6 u(5) = 80 & 30 + 705 = 80 & 5% = - <:>5/<;:1n? S k= gln? ~ —0,0673.
d) Ding

Nhiet do cia vat sau 18 phit 1a: u(18) = 30 4 70e'®5™7 ~ 51°C.

& Bai 35. Mot loai thudc duge diing cho mot bénh nhan va nong do thudce trong mau ctia bénh
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nhan duge giam sat bdi bac si. Biét rang nong do thudc trong mau ctia bénh nhan sau khi tiém

. t
vao c¢d the trong t gis duge cho béi cong thic ¢(t) = il (mg/L).

g 1
a) d(t) = —(t2 n 1)2.
b) () = 0 o t=1¢€ (0;400) |

t=—1¢ (0;400)
¢) Nong do thube trong méau tang trong 2 gio dau tien sau khi tiem.
d) Sau khi tiém thu6c 1 gio thi nong do thude trong mau clia bénh nhan cao nhat.
(e} Hm)‘/(y r/(fzz(fzfa’zf. a) Sai.
) +1) -t +1)y #+1-222 1-¢

="y T @r @

b) Ding.
A= 1L € (: =53]
Taco d(t)=0&1—-*=0& ( ) :
t=—1¢ (0;+00)

c¢) Sai.
Béng bién thién ctia ham s6 ¢(t) trén khoang (0; +00):
t 0 1 +0o0
c(t) + 0 —
1
0 0

Duya vao bang bién thién, ham s6 c¢(t) dong bién trén khoang (0;1), tiic 1a nong do thude trong
mau tang trong 1 gio dau tién sau khi tiem.
d) Ding.
Dira vao bang bién thién, ta co ((r]grao)é) dl— % khi ¢ = 1.
Vay sau khi tiém thudc 1 gio thi nong do thudc trong mau ctia bénh nhan cao nhét.
& Bai 36. Mot cong ty san xuat san pham. Bo phan tai chinh clia cong ty dua ra ham sé biéu
dién gia ban mdi sdn pham khi c6 o sdn pham duge ban ra la p(x) = 1000 — 252 (nghin dong).
a) Ham s6 doanh thu ctia cong ty khi ban duge x san pham 1a f(z) = z - p(z) (nghin dong).
b) Doanh thu ctia cong ty khi ban duge 10 san pham 13 7,5 triéu dong.
¢) Phuong trinh f/(x) = 0 ¢6 nghiém la x = 2.
d) Doanh thu cong ty 16n nhat 1a 10 trieu dong khi ban duge 20 san pham.
o Vecong (/(gfijzygzt, a) Ding
Ban x sdn pham véi gia méi san pham 1a p(x) = 1000 — 25z (nghin dong) nén ta c6 doanh thu
ciia cong ty 1a f(z) = z - p(x) (nghin dong).
b) Ding
Doanh thu khi ban duge 10 san pham la:

138 » Sww lary va Bién soan: L¢ 7 Zz'/z/z )(//Z(z 0399653362



f(10) =10 - p(10) = 10 - (1000 — 25 - 10) = 7500 nghin dong = 7,5 trieu dong.
c) Sai

Ta c6 f(z) = (1000 — 25z) = —2522 4+ 1000z.

Khi d6 f/(x) = —50z + 1000; f/(z) = 0 < —50z + 1000 = 0 < z = 20.

Vay f'(x) = 0 ¢6 nghiém la z = 20.

d) Ding
Bang bién thién:
x 0 20 +00
y'(z) 4 0 —
10000
Y / g
0 —00

Ham s6 f(z) dat gid tri 16n nhat 14 10000 tai x = 20. Vay doanh thu 16n nhat 14 10 triéu dong,
khi d6 c¢6 20 san pham dugc ban ra.

& Bai 37. Xét chuyén dong ctia mot tau luon trén doan dudng ray c6 hinh dang mot phan dd thi

Z 135 . 2 . 3 2
cia ham s6 y = f (x) = & 2036 a (x > 0), trong d6 x la khoang cach theo phuong ngang ke
tit diém A, y 14 do cao tuong ting ciia tau lugn so véi phuong ngang AB. Chon hé truc toa do Ozy
nhu hinh vé (ddn vi trén moi truc 1a 10 m) Cdc két qud duoc lam tron dén hang don vi.

a) Do dai doan AB bang 111 m.

V406 — 1
—3
c¢) Do cao 16n nhat ctia tau lugn so v6i phuong ngang AB 1a 64 m.

b) Ham s6 y = f (x) dat cuc tri tai g =

d) Khi tau lugn di qua diém A, tiép tuyén ctia quy dao tai A hgp véi phuong ngang AB mot
géc o ~= 34°.

b
S -————-—--————-
3 ¢

[} Huoélj a,/(z“/z(,/m'(z’z'. a) Diém B la giao diém ctia do thi ham s6 véi phan duong cia truc hoanh.
1352 — 2% — 2*
200
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-1+ /541
VixB>Onénx2+x—135:0<:>x:%%11,13.
Thuc té nén do dai doan AB 14 11,13-10 =111,3 m ~ 111 m.
135 — 2z — 327

200 '
—1+ /406

b) Tacé y = f'(z)

=0 32— 20+ 135=0 3
Y 1 VA06 .
x:T (loalvuz:ZO).
. /406 — 1
Vay ham so dat cuc tri tai g = —
. /406 — 1
¢) Ham s6 dat cuc dai tai g = ——— =~ 6,38.
p gty — - —
Gié tri cuc dai cia ham 80 14 ymax = f (o) = wit 2050 0 o 2,8.
Do cao 16n nhat ctia tau luon trong thuc té 1a 2,8 - 10 = 28 m.
. . s 135
d) Hé s6 goc cia tiép tuyén tai A (z =0) la k= f'(0) = — = 0,675.

200
1
Vi ca hai truc cung c6 don vi 10 m nén ty 1€ la x Khi d6 tana =k = 0,675 = a ~ 34,02° ~ 34°.

& Bai 38. Mot tau do bo tiép can Mat Trang theo cach tiép can thang ditng va dét chdy cac ten
Itta, ham & do cao 250 km so v6i bé mat ctia Mat Trang. Trong khodng 70 giay dau tien ké tir khi
dét chay cac tén Iita ham, do cao h clia con tau so véi bé mat ctia Mat Trang dude tinh bdi ham
h(t) = —0,01¢% + 1, 1t? — 30t + 250, trong d6 ¢ 1a thoi gian tinh bang giay va h tinh bang kilomét.

a) Trong 50 giay dau tién thi tai thoi diém ¢ ~ 18 giay thi con tau dat khoang cdch nhd nhat

so v6i bé mat ctia Mat Trang va khodng cach nhé nhat nay khoang 8,08 km.
b) Do thi ctia ham s6 y = h(t) v6i 0 < ¢ < 70 nhu sau:
h (km)

250

20
O

c) Goi v(t) 1a van tbc tiic thai clia con tau & thsi diém ¢ ké tit khi dot chay cac tén Iita ham véi
0 <t < 50. Van toc tic thoi ciia con tau tai thoi diém t = 25 14 5, 25 km/s.
d) Tai thoi diém ¢t = 25, van toc tic thoi clia con tau van dang tang.
e uong f/f;,%a;z. a) Ding
Xét ham s6 h(t) = —0,01¢% + 1, 1% — 30t + 250 vdi t € [0; 50].
t ~ 18 (nhan)
Ta c6 W (t) = —0,03t* + 2,2t — 30; W' (t) =0 < —0,03t> + 2,2t —30 = 0 & '
t ~ 55 (loai)
Khi d6 7(0) = 250; h(18) ~ 8,08; h(50) = 250.

Do d6, min h(t) = 8,08 tai t ~ 18.
[0;50]

Vay tai thoi diém ¢ ~ 18 giay thi con tau dat khoang cach nhé nhét so véi bé mit Mit Trang la
khoang 8, 08 km.
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b) Ding
Xét ham s6 h(t) = —0,01¢% + 1, 1¢% — 30t + 250 véi t € [0; 70].
t~ 18
Ta co W(t) =0«
t~ 55

Dé dang vé bang bién thién, do thi c6 hinh dang nhu hinh vé trong dé bai.
c) Sai

Ta c6 v(t) = W' (t) = —0,03t% + 2,2t — 30 véi ¢ € [0;50].

Khi d6 v(25) = —0,03 - 25% + 2,2 - 25 — 30 = 6,25 km/s. (Dé bai ghi 5,25 la sai).
d) Ding

Xét ham van toc v(t) = —0, 03t + 2,2t — 30 vé6i t € [0;50].

110
Ta c6 v'(t) = —0,06t + 2,2; v'(t) =0 < —0,06t + 2,2 =0t = = 36, 67.

Béng bién thién ctia v(t):

110
t 0 = 20
0

%

5 N 7 110
Ham s6 v(t) dong bién trén khoéng (0; ?)

110 - .
Vi2se (0; ?) nén tai thoi diem ¢ = 25, van toc cliia con tau dang tang.

& Bai 39. Biéu do muc nudc ctia mot ho chita trong nam duge mo ta bang mot ham s6 W tinh
bang feet v6i z 1a s6 ngay duge tinh tit dau nam (hinh vé bén). Xét tinh ding sai clia cac phat
biéu sau:

W (feet)
100

1)
20
25

9) 100 200 300 z (ngay)

a) Trong khodng tit ngay thit 150 dén ngay thi 300 thi myc nuée trong ho giam
b) Muyc nuée trong ho chia dat cyc dai duge vao ngay 100
¢) Muc nudce trong hd chita dat cyc tiéu biang 25 feet
d) Muyc nuée trong ho gidm di 50 feet tt ngay thit 100 dén ngay thi 300.
(e Haoiy cz/(z’/é/cz'(z’z'. Dua vao do thi ham s6, ta c6 cac nhan xét sau:

a) Dung: Quan sat do thi, tit khodng ngay thit 150 (vi tri dinh cao nhat) dén ngay thi 300 (vi
tri thap nhat), dusng biéu dién di xudéng. Do d6 muc nude trong hd gidm.
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b) Sai: Tai ngay thit 100, muyc nude 1la 75 feet. Tuy nhién, myc nude tiép tuc tang va dat dinh
cao nhat (cuc dai) vao khoang ngay thi 150 (véi gia tri W > 75).

c¢) Dung: Diém thip nhit ctia do thi nam tai vi trf ngay thi 300, dong sang truc W ta thay
gia tri tuong tng la 25 feet.

d) Ding:
& Tai ngay thd 100 (x = 100): Muc nuée W (100) = 75 feet.
& Tai ngay tha 300 (z = 300): Muc nuée W (300) = 25 feet.
& Lugng giam: W (100) — W (300) = 75 — 25 = 50 feet.

& Bai 40. Dé lam mot cita so ¢6 dang mot hinh ban nguyét va mot hinh chit nhat ghép lai nhu
hinh vé bén dudi, nguoi ta ding 8 m day thép dé lam cac duong vien. Goi z,y 1a do dai canh clia

khung hinh ch nhat.

«— L ——>

a) Chiéu dai day dé uén ra ban nguyet 1a %

b) Gi4 tri clia y tinh theo z 1a 4 — W

c) Dién tich clia cita s6 1a S = 4o — 22.

d) Khi dién tich ctia ctta s6 16n nhat thi y = = fﬂ.

[ Hav"/(; (/(‘f/ztﬁzf(éz'. a) Diung. Ban kinh ctia hinh ban nguyét 1a R = g, nén nita chu vi ban
nguyét la L =7mR = %

b) Diing. Tong do dai cac duong vien bao gom chu vi hinh chit nhat va nita chu vi dudng tron:

4
2(:U+y)+%:8<:>2y:8—2x—?<:>y:4_x_%<:>y24_x( :w)_

¢) Sai. Dién tich cta ciia so la tong dien tich hinh chit nhat va nita dién tich hinh tron:

1 9 2 2 2 2
S:a:y+—7r<£> :x<4—:ﬂ—@>+E:4x—x2—ﬂ+ﬂ:4z—x2—ﬂ.

2 2 4 8 4 8 8
d) Ding. S = 4z — (1 + g) 2?2 1a ham bac hai, dat cuc dai tai:
—4 2 16
Tr = T == T = .
2 [— 1+ 7 } 142 84w
D] 1o

Thay vao cong thic tinh y:
16 m 16 4 16+4r  32+4m — 16 — 4w 16

847 4 8+7m 8 + 1 8 + 71 8+ 7

& Bai 41. Mot phan lat cat ctia ddy nai c6 do cao tinh bing mét duge mo ta béi ham sb

1, 9 , 81 ,
— () = — — 20 840 v6i 0 <z < 2000.
v =1 = ~1550000% T 3p20° ~q® THOVOI0swS
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2000
1500{ v~ M)
10001 \/
5001 |
0 2000 T

a) Do cao thap nhat cta day nai 1a 460 m.
b) Do cao cao nhat ciia day nui 1a 1392 m.
¢) Trong khoang (a;b) (b — a 16n nhéat) do cao clia day nti tang dan khi d6 két qua 5a — b = 450.
d) Trong khoang (0;¢), (¢ 16n nhat) do cao clia day nui gidm dan khi d6 dién tich toan phan cta
khoi lap phuong canh ¢ 1a .S = 810 000.

\ ; 1 9 81

[} /Z{Lm/‘g a/(‘zf/if[dz',, X(it ham so f(z) = ;1132000()%3 + 3520.252 i + 840 trén [0;2000].
Dao ham: f/(z) = — 2 -
a0 ham: f(z) = — 756507 T Tr60° " 1

1 o 81 x = 450
Cho f'(z) =0 — 24+ 0

T 149 déu thuoc [0; 2000]).
240000° T 17605 " 2a =0 |, _ 1ggp (den thuoe 0;2000)

¢ a) Dung. Gia tri cyc tiéu tai x = 450 1a £(450) ~ 460,2 m (do cao thap nhat).

& b) Ding. Gid tri cuc dai tai = = 1800 1a f(1800) ~ 1392,3 m. Kiém tra bien f(0) =
840, £(2000) = 1324, 7, vay do cao cao nhat la 1392 m.

® ¢) Dung. Ham s6 dong bién trén khoang (450;1800). Khi d6 a = 450,b = 1800. Ta c6
ba — b = 5(450) — 1800 = 2250 — 1800 = 450.

& d) Sai. Ham s6 nghich bién tren (0;450) nén ¢ = 450. Dién tich toan phan khéi 1ap phuong
la S = 6¢® = 6-450% = 1215000 # 810000. (Gia tri 810000 tuong ting vé6i dieén tich xung
quanh 4c?).

& Bai 42. Mot doanh nghiép tu nhan A chuyén kinh doanh xe gan may cac loai. Hién nay doanh
nghiép dang tap trung vao chién luge kinh doanh xe X v6i chi phi mua vao mot chiéc 1a 27 trieu
dong va ban ra vdi gia 31 trieu dong. V6i gia ban nay, s6 lugng xe ma khach hang dia mua trong
mot nam 1a 600 chiéc. Nhim muc tiéu day manh hon nita lugng tieu thu dong xe dang ban chay
nay, doanh nghiép du dinh gidm gid ban. Bo phan nghién ciu thi truong uée tinh rang néu giam
1 triéu dong mdi chiée xe thi s6 luong xe ban ra trong mot nam sé tang thém 200 chiée. Goi gia
ban méi la  (trieu dong) véi = € [27; 31].

Xét tinh diing sai ctia cac phat biéu sau.

a) V6i gia ban mdi 1a 30 triéu thi sé xe ban ra 1a 200 chiéc.
. , 61\°
b) Lgi nhuan thu duge duge bieu thi qua ham sé f(x) = —200 (x — ?) + 2450.
¢) V6i gia ban mdi 1a 30 trieu thi lgi nhuan thu duge 1a 24000 (trieu dong).
d) Gia ban méi 1 30,5 trieu dong thi 1gi nhuan thu duge 1 16n nhat.
[} /—/m)‘117 (/(Uz(jzaz Goi Q(z) la s6 lugng xe ban ra trong mot ndm ting véi gia ban méi x (tricu
C
dong).

© Miic gidm gia ban so véi gia cii 1a: 31 — x (triéu dong).
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© S6 lugng xe tang them tuong ting 1a: 200(31 — z) (chiéc).
® Tong s6 lugng xe ban ra la: Q(z) = 600 + 200(31 — x) = 6800 — 200z (chiéc).
< Loi nhuan thu duge trén méi chiée xe la: z — 27 (trieu dong).
& Ham lgi nhuan tong cong trong mot nam la:
F(a) = (= 27) - Q(x) = (2 — 27)(6800 — 200x) = —2002% + 122002 — 183600
Bién déi vé dang binh phuong thiéu:

61

61\ 3721 2
_ —) — 200 (x - 7) 1-2450.

~ 22 491
5 +918

f(z) = —200(x* —612+918) = —200 [(x 1

&

a) Sai. V6i x = 30, s6 xe ban ra 1a Q(30) = 6800 — 200(30) = 800 chiéc.
b) Ding. Theo cong thitc f(x) da thiét lap 6 trén.

& ¢) Sai. V6i r = 30, 1gi nhuan 1a f(30) = —200(30 — 30, 5)? + 2450 = 2400 trieu dong (dé bai
ghi 24000 1a sai mot chit s6 0).

&

& d) Dang. Vi ham s6 f(z) 1a mot parabol ¢6 bé 16m huéng xudng, dinh ctia parabol ¢6 hoanh
61 ) P
do x = Y B 30,5. Gia tri nay thuoc khoang [27;31], nén lgi nhuan 16n nhat dat duge khi
gia ban 1a 30, 5 trieu dong.
& Bai 43. An c6 mot tam bia hinh tron nhu hinh vé ¢6 ban kinh R = 12 cm, An mudn tao mot
cai phéu hinh nén tir tam bia d6. Khi d6 An phai cit bé hinh quat tron AOB r6i dan OA, OB lai

v6i nhau. Goi z rad la géc & tam ctia hinh quat tron AOB va r la ban kinh duong tron day cua
hinh nén, véi r > 0.

A
a) Dién tich xung quanh ctia hinh phéu la Sy, = 1277,
b) Dién tich hinh quat sau khi cat b6 hinh quat AOB 1a S = 144x.
1 % y
c) V= §7r\/ r4 - R? — r6 1a the tich ctia phéu.

d) Khi 2 = 1,15 rad thi thé tich ph&u 16n nhat (két qud lam tron dén hang phan tram).
[ /‘[Lm‘g din oié. Tam bia hinh tron ¢6 ban kinh R = 12. Khi tao thanh phéu hinh nén, do dai

dudng sinh ctia hinh nén chinh bang ban kinh tam bia: [ = R = 12.
a) Piang. Dién tich xung quanh ctia hinh nén duge tinh theo cong thic: Syq = 7rl = 7-r-12 = 1277.
b) Sai. Dien tich tam bia ban dau la Sy = 7R? = 1447. Hinh quat bi cit bo ¢ dién tich la

S = %R% = T2z. Vay dién tich phan con lai 1a S = 1447 — 72x.
c) Ding. Chiéu cao ciia hinh nén 1a h = /12 — r2 = VR? — 2.

Thé tich khéi nén: V = %m’% = %W?‘Q\/W = %n\/m = %nm.

d) Ding. Dé thé tich V 16n nhat thi ham s6 f(r) = R%*r* — % phai dat gia tri 16n nhat tren (0; R).

2 2
Ta c6 f'(r) = 4R?*r® — 6r°. Cho f'(r) =0 & r* = §R2 Sr= R\/;.
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Chu vi d4y hinh nén bang do dai cung tron con lai clia tam bia:

2mr = R(2m — ) = 27 (R\/g> =R2r — 1) = QW\/g =21 — .

2
Suy ra x = 27 (1 — \/;) ~ 1,1528 ~ 1,15 rad.

& Bai 44. Cho mot bo ho hinh ban nguyét ¢6 ban kinh bang 2 km, duong kinh PR nhu hinh vé
sa.

Q

\‘P

P R

O

Tit diém P anh Thi cheo mot chiée thuyén véi van toc 3 km/h dén diém @ trén bo ho, roi chay bo
doc theo thanh ho dén vi tri R véi van toc 6 km/h. Dat QPR = ¢ (rad), khi d6

4cosp (sid)

b) Tong thai gian anh Tai di chuyén tit P dén R lat =

a) Thoi gian anh Tai cheo tit P dén Q la

4 2
COW+§v61 (0<go<f>.

2
¢) Khi 0 < ¢ < % thi thoi gian di chuyén ciia anh Tai tang.

d) Thai gian cham nhat ma anh Tai di chuyén tit P dén R 1a 2 (gio).
O acong f/af“njz(zz; Tam gidc PQR c6 PR 1 duong kinh nen PQR = 90°. Ban kinh R = 2 =
PR =4.

¢ a) Ding. Trong tam gidc vuong PQR, ta c6 PQ = PR - cosp = 4 cos p.
N A 5 4
Thai gian cheo thuyen tit P dén Q la t; = ¢ = C(;S QO (gi0).
cheo
& b) Diang. Géc 6 tam tng véi cung QR la o = Q/O\R = 2@ =2¢.
Do dai cung QR = Ban kinh - o = 2 - 2p = 4¢.

g R 4 2
Thoi gian chay bo tit Q dén R 1a t, = @ Hie Tid (giv).
Uchay 6 3
. 4 2
Téng thoi gian 1a £(p) = ng + ?90 (gid).
p e P 4 2 A T
& ¢) Diang. Xét ham so t(p) = 3 cos p + gcp trén (O; 5)

4 2

Dao ham t'(¢) = —3 sin ¢ + 3
1

t’(gp):0<:>sing0:§<:>g0:%.

1 2 ax D
V6i0 < p < % thi sin p < 3 = t/(¢) > 0. Ham s6 dong bién, do d6 thaoi gian tang.

& d) Sai. Thoi gian cham nhat (16n nhat) dat duge khi ¢ = %:

m\ 4-cos(m/6) 2-(w/6) 23 « , ,
R L = — =1 J £ 2 gio.
tmax t<6> 3 + 3 3 —|—9 , 5 gis # 2 gio

& Bai 45. Mot nha may san xuat thudc nhuom hoat dong tai khu viyc gan mot dong song 16n.
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Trong quéa trinh san xuat, nha may nay thai ra mot lugng chat 6 nhiém dang ké vao mai truong,
gay anh hudéng nghiém trong dén chat luong nude va stc khde cong dong. Dé cai thien tinh hinh
va tuan thi cdc quy dinh vé bao vé moi truong, nha may da quyét dinh dau tu vao mot hé théng

x1t Iy nuée thai hien dai. Chi phi dé loai bé % chat 6 nhiém tit nguon nude thai duge mo hinh
20 +1

= ——— triéu dong, 0 < z < 100. Ménh dé sau ding hay
1—-0,01z

héa béi ham s6 phan thic sau: C(z)
sai?
a) Néu nha may gidm tit 20% chat 6 nhiém tré lén thi doanh thu sé tang lén nho vao viéc nang
cao uy tin va hinh anh thuong higu, duge biéu dién béi ham R(z) = 12z — 240 tri¢u dong.
Khi d6 lgi nhuan cho viéc loai bé chat 6 nhiém c6 thé dat hon 177 triéu dong.
b) Khong thé loai b 100% chat 6 nhidm.
c¢) Chi phi dé loai b6 20% chat 6 nhiém 1a 51,52 trigu dong.

d) Dé chi phi khong qua 200 triéu dong thi nha may chi c6 thé xit ly t6i da 49,75% chat o

nhiém.
O\ uong din gici. a) Dang. Xét ham lgi nhuan P(z) = R(z) — C(z) = (122 —240) — 2etl

J T o 1-0,01z
v6i 20 < x < 100.
Béng cach khéo sat ham s6, ta thiy P(z) dat gia tri 16n nhat xap xi 177, 8 tri¢u dong tai x = 59, 1.
Do d6, 1¢i nhuan c6 thé dat hon 177 triéu dong.
b) Ding. Khi 2 — 100, mau s6 1 — 0,01z — 0, do d6 lim,_,100- C'(z) = +o00. Nghia I3 chi phi dé
loai bé 100% chét 6 nhiém 1a vo cling 16n, khong thé thuc hien duge.
c) Sai. Véi x = 20, ta c6 chi phi la:
2200 +1 41 .
C(20) = 1= 0,01020) =08 51,25 triéu dong.
Gia tri 51,52 trong dé bai 1a khong chinh xéc.
d) Dung. Ta gidi bat phuong trinh C(x) < 200:
2¢ 41

1-0,01z

Vay nha may chi c6 thé xit 1y t6i da 49, 75% chat 6 nhiém dé chi phi khong qua 200 trieu dong.

<200 < 2x+1<200(1 —0,01lz) & 22+ 1 <200 — 2z < 4o < 199 & © < 49, 75.

& Bai 46. Mot ctta hang ban dd thi cong v6i gida ban mot san pham 1a 40 000 dong/san pham.
Gia nhap vao ciia san pham d6 1a 15000 dong/san pham. Véi gia nay cita hang udc chimg ban
dugc 120 san pham/ngay. Cita hang du dinh gidm gia ban, wée tinh ct gidm 1000 dong/san pham
thi s6 san pham ban dugc sé tang them la 15 san pham.

a) Néu gia ban la 25000 dong/san pham, khi d6 cita hang ban dugce 345 san pham /ngay.

b) Lgi nhuan t6i da theo ngay ma cita hang thu duge 1a 4000 (nghin dong).

c¢) Lgi nhuan theo ngay clia cita hang khi chua gidm gia san pham 1a 2 880000 dong.

d) Goi z (nghin dong) la gid tién ma cita hang dy dinh ban san pham dé (15 < < 39), khi d6

lgi nhuan theo ngay ctlia cita hang dugce xac dinh bdi ham s6 f(x) = —152% + 9452 — 10800.

N luong a,/(z‘\/ijz'a’z'. Don vi tinh: nghin dong.
C
& Gi4 nhap vao: 15 (nghin dong/san pham).
¢ (Gia ban ban dau: 40 (nghin dong/san pham).
& S6 lugng ban ban dau: 120 (san pham/ngay).

& Goi 1 gid ban mdi clia san pham (15 < z < 40).
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& SO tien giam gia 1a: 40 — x (nghin dong).
©® S6 san pham ban dugc tang them la: 15(40 — ) (sdn pham).

©® Tong s6 san pham ban dugc trong mot ngay la: Q(x) = 120+ 15(40 — z) = 120+ 600 — 15z =
720 — 152 (s4n pham).

¢ Lgi nhuan trén mot san pham la: x — 15 (nghin dong).

< Ham lgi nhuan theo ngay la: f(z) = (720 — 15z)(z — 15) = —152% + 225z + 720z — 10800 =
—1522 + 9452 — 10800.

Xét cac phat bieu:
< a) Duang: Néu gia ban 1a 25000 dong thi z = 25.
S6 san pham ban duge la Q(25) = 720 — 15 - 25 = 345.
—945
2. (—15)
Loi nhuan t6i da la £(31,5) = —15(31,5)% 4 945(31,5) — 10800 = 4083, 75 (nghin dong).

& ¢) Sai: Khi chua gidm gid (¢ = 40), 10i nhuan 1y f(40) = (720 — 15-40)(40 — 15) = 120-25 =
3000 (nghin dong) = 3000000 dong.

& d) Dung: Theo tinh toan ¢ trén, ham lgi nhuan 1a f(z) = —152% + 945z — 10800.

® b) Sai: Ham s6 f(z) = —152% + 9452 — 10800 dat cyc dai tai z = = 31,5.

Khoang 15 < x < 39 ting v6i viéc ciita hang thyc hién gidm gia it nhat 1000 dong.

& Bai 47. Trong hé truc Oxy dudng bién ctia mot hon ddo duge mo hinh héa bdi ham s6
—z% + 10z — 12 ~ )
flz) = S (x > 0) (don vi méi truc la 100 m). Ban quan li hon ddo mudn quay
7

mot viing tam gidc an toan dé ngusi dan c6 thé vui choi va tdm bién & khu vue d6. Dat ¢6 dinh
mot diém ngoai bién toa do (2;8) sau do cang hai tam ludi bdo vé IA,IB v6i hai diem A, B
(a4 > zp > 0) nam trén dudng bién va luon thod man AB//Ox.

1

Hon Ddado
B \K
/ y=f(x)

a) Dinh cao nhit ctia hon dao (diém cic dai ctia d6 thi ham s6) cach I mot khoang 514 m (lam
tron dén hang don vi).

4 . , — 221410 —
b) Tam doi xiing ctia do thi ham s6 f(z) = R

12 .
la diém M (0; 10).

c¢) Quang dudng ngin nhat tit hon ddo dén diém 7 14 510 m (lam tron dén hang don vi).
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d) Néu diéu chinh day phao sao cho khodng cach tit tram I dén day phao AB bang diung chiéu
dai day phao AB thi dién tich ving an toan AIAB 1a 605000 m?.

2 e . ) 12 . o 12 12 —2?
(e} Ha’o’/(? diin gici. Ta c6 f(z) = —x+10— — v6i z > 0. Dao ham f/(z) = -1+ — = TR
T

fl(x) =0< 2 =23 (do x> 0). ’

T

& a) DUNG: Diém cuc dai (dinh cao nhét) ciia ddo 1a D(2v/3; 10 — 44/3).
Khoang cich 1D = /(2 — 2v/3)2 + (8 — (10 — 4v/3))2 = /(2 — 2v/3)? + (4v/3 — 2)* ~ 5,14

(don vi truc).
Khoang cach thuc té 14 5,14 x 100 ~ 514 m.

® b) PUNG: D6 thi ham s6 ¢6 tiem can ding la z = 0 va tiem can xien 1a y = —z + 10.
Giao diém ctia hai dudng tiem can 1a M (0; 10), day chinh 1a tam d6i xtng ctia do thi.

& ¢) SAL: Goi N(x; f(z)) 1a mot diém bat ky tren duong bien. Khodng cach I N ngian nhat
tuong duong véi 1N? nho nhat.

IN2:g(x):(x—2)2+(—x+10—1x—2—8)2:(x—2)2+(2—;15—%)2.

12 12

Xét ¢'(z) :2(x—2)+2(2—x——) (—1—}——2) =0& 2t — 223+ 122 — 72 =0.
x T

Giai phuong trinh ta duge z ~ 3,13 = IN ~ 5,09 (don vi truc).

Khoang cach thuc té xap xi 509 m. Vay phat biéu néi 510 m 1a sai.

& d) DPUNG: Vi AB//Ox nén A, B ¢6 cing tung do yo. Khi d6 24, 25 1a nghiém clia phuong

trinh: 5l ut %
yO:—x—i-xx— & 2%+ (yo — 10)z + 12 = 0.

Theo dinh Iy Vi-et: x4+ 25 =10 —yy va x4 - xp = 12.

Do dai AB = \/(xA — )2 = \/(xA +xp)? — 4z = \/(10 — )% — 48.

Khoang céach tir I(2;8) dén AB 1a h = |8 — gg|. Vi tram [ ndm cao hon ddo nén h = 8 — v
(Yo < 8).

Theo gid thiét h = AB = (8—y0)2 . (10—3/0)2 —48 & 64— 16y0—i—yg = 100—20y0+y§ —48.
Giditayy=—-3=h=11va AB =11.

1 1
Dien tich AIAB 14§ = 5 - AB-h = -11-11= 60,5 (don vi dien tich).

Dien tich thyc té: 60,5 x 1002 = 605000 m?.

& Bai 48. Khdi luong ¢ (kg) ctia mot mat hang ma cita tiém ban duge trong mot ngay phu thuoc

N 1
vao gia ban p (nghin dong/kg) theo cong thitc p = 15 — 5%

a) Doanh thu tit viéc ban mat hang trén cta ctra tiéem duge tinh theo cong thic R = pq.
b) Ham doanh thu theo bién p 1a R(p) = 30 — 2p.
c¢) Néu cita hang ban gia mdi kilogam san pham la 7,5 nghin thi lgi nhuan cita hang cao nhat.
d) Lgi nhuan cao nhat ctia ctta hang 1a 112, 5 nghin dong.
[ Hzm/n(/a a/mijlm a) Doanh thu tit viec ban mat hang trén clia ctta tiém duge tinh theo cong
thiic R = pq.
Day la cong thitc dinh nghia doanh thu co ban. Vay phét biéu nay Diing.
b) Tac()p:15—%q:>q:2(15—p):30—2p.
Khi d6 R = pq = p(30 — 2p) = 30p — 2p* v6i p > 0.
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Phat biéu b) ghi R(p) = 30 — 2p 1a sai. Vay phét biéu nay Sai.

c) Ta cé6 R'(p) =30 —4p; R'(p) =0 p=17,5.
Bang bién thién:

x |0 7,5 +00
Y + 0 -
112,5
Y \
0 —00

Dua vao BBT, ta ¢6 (max) 112 5.
05400

Vay néu gia ban mdi kilogam san pham la 7,5 nghin dong/kg thi sé dat duge doanh thu cao nhat
13 112,5 nghin dong. (Trong dé bai ding tit "lgi nhuan" thay cho "doanh thu"). Phat biéu nay
Ding.
d) Lgi nhuan cao nhat ctia ctta hang 1a 112, 5 nghin dong.

Theo két qua tinh toan & cau c, gia tri 16n nhat 1a 112,5. Vay phéat biéu nay Diung.
& Bai 49. Mot chat diém chuyén dong theo phuong trinh s(t) = —t* + 9¢2 + 21t + 9 v6i ¢ tinh
bang giay (s) 1a khoang thdi gian tinh tit lic vat bat dau chuyén dong va S tinh bing mét (m) I
quang duong vat di trong thoi gian do.

a) Van toc ctia chat diém chuyén dong tai thoi diém ¢ (giay) 1a v(t) = —3t% + 18t + 21.

b) Van tdc ctia chat diém tai giay thi 2 1a 45 m/s.

¢) Quang dudng chat diém di dugc tit lic bat dau dén lic ditng hén 1a 255 (m).

d) Van tbéc chuyén dong ctia chat diém dat gid tri 16n nhat tai thoi diém ¢t = 3 (s).
N Huong din gici. a) Taco v(t) = §'(t) = (—3 + 92 + 21t + 9) = —3¢> + 18t + 21. Phat biéu

C
nay Puang.
b) Tai t =2, v(2) = —3(2)® + 18(2) + 21 = —12 + 36 + 21 = 45 m/s. Phat bi¢u nay Ding.
c) Chét diém ding han khi v(t) =0 & —3t>+ 18t +21 =0 < ¢t =7 (s) hodc t = —1 (loai).
Quéng duong di duge ttit =0 dént =7 1a: s(7) —s(0) = (=7 +9-7>+21-7+9) — 9 = 245 (m).
Phat biéu nay Sai.
N 1

d) Xét v(t) = —3t? + 18t + 21 trén [0; 7]. D6 thi Ia parabol c6 dinh tai t = 23 = 3 (s).
Gia tri van toéc 16n nhat tai ¢t = 3. Phéat biéu nay Ding,.
& Bai 50. Mot cita hang ban cam canh Cao Phong vdéi gia 1a 40000 dong/ 1 kg. Gia nhap vao 1a
24000 dong/ 1 kg. V6i gia ban nay cita hang ban duge 100 kg / ngay. Ciita hang dy dinh giam gia
ban, wdc tinh cit gidm 1000 dong/ 1 kg thi s6 cam canh Cao Phong ban dugc sé tang them 1a 10
kg.

a) Néu gitt nguyéen gia ban dau, 1¢i nhuan theo ngay ctia cita hang la 1500000 dong.

b) Néu gia ban 1a 35000 dong/ 1 kg, khi d6 ctra hang ban duge 150 kg/ 1 ngay.

c¢) Néu gia ban 1a 30000 dong/ 1 kg, khi d6 1gi nhuan theo ngay ctia cita hang 1a 1300000 dong.
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d) Lgi nhuan t6i da theo ngay ctia clta hang la 1690000 dong.
[} /‘[u'o/'/cz? din gici. a) Sai
C
Néu gitt nguyén gia ban 40000 dong/ 1 kg thi doanh thu theo ngay ctia cita hang la: 40000 - 100 =
4000000 déng.
Chi phi nhap 100 kg/ 1 ngay 1a: 24000 - 100 = 2400000 (ddng).
Loi nhuan theo ngay clia ctta hang 1a: 4000000 — 2400000 = 1600000 (dong).

b) Ding
Goi = (nghin dong) 1a gia ma ctta hang dinh ban (24 < z < 40).
S6 gia da gidm la: 40 — z (nghin dong).
Theo bai ra, ta ¢6 s6 cam ban dugc theo ngay 1a 100 + (40 — z) - 10 (kg).
Khi # = 35, s6 cam ban dugc theo ngay 1a: 100 + 5 - 10 = 150 kg.

c) Sai
Doanh thu ctia ctta hang khi ban duge 100 + (40 — z) - 10 kg la:
T(z) = [100 + (40 — z) - 10] - = = (500 — 10z)z (nghin dong).
Chi phi dé nhap s6 cam d6 la: C(z) = [100 + (40 — z) - 10] - 24 = (500 — 10x) - 24 (nghin dong).
Loi nhuan theo ngay ctia ctia hang la:
L(z) =T(z) — C(x) = (500 — 10x)x — (500 — 10x)24 = —102? + 740z — 12000.
Néu gia ban 1a 30000 dong/ 1 kg thi 1gi nhuan theo ngay ctia cita hang la:
L(30) = —10 - 302 + 740 - 30 — 12000 = 1200 (nghin déng) = 1200000 ddng.

d) Ding
Ta c¢6: L'(z) = —20x 4 740; L'(z) = 0 = = = 37.
Bang bién thién:

T 24 37 40

L'(x) . 0 g

5(a) / \

Dura vao BBT ta thay tai = 37, thi 1¢i nhuan clia cita hang dat t6i da. Loi nhuan t6i da la:
L(37) = 1690 (nghin déng) = 1690000 déng.

& Bai 51. Mot co s6 san xuat c6 thé cung cap 1000 sin pham A trong 1 thang. Qua khéo st
thi thay rang néu san pham A ban vé6i gia 100 nghin dong thi c6 290 ngudi mua, néu cit giam 10
nghin dong thi lai c6 thém 50 ngusi mua. Goi p 1a gid ban sdn pham A (nghin dong) va R(p) 1a
ham doanh thu trong 1 thang (nghin dong).

a) S6 san pham ban ra la 790 — 5p.

b) Ham doanh thu R(p) = 1000 — 790p + 5p°.

¢) Phuong trinh R'(p) = 0 c6 nghiém la p = 79.

d) Doanh thu 16n nhat trong 1 thang 1a 31.205.000 dong.
(e} Hazfn(j din 7[(217. a) Goi p = ax + b(x), x 1a s6 sdn pham ban ra.

C

Vi san pham A ban vé6i gia 100 nghin dong thi c6 290 ngusi mua nén ta c6 p = 100 va z = 290
thay vao phuong trinh (x) ta c¢6 290a + b = 100 (1)
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Vi ctt gidm 10 nghin dong thi lai ¢6 thém 50 nguoi mua nén ta c6 p = 90, z = 340 thay vao phuong
trinh () ta c6 340a + b = 90 (2)
T (1), (2) ta c6 hé phuong trinh:

1

290a + b = 100 a=—=
&

340a + b = 90 b=158

1
Tacép:—5x+158<:>x:790—5p.

Vay s6 san pham béan ra la 790 — 5p. Nén suy ra ménh dé ding.

b) Ta c6 doanh thu ciia co s6 san xuat 1a R(p) = (790 — 5p) - p = —5p? + 790p.
Nén suy ra ménh dé sai.

c) Ta ¢6 R(p) = —5p? + 790p nén R'(p) = —10p + 790.

R(p) =0 —10p+790 = 0 < p = T79.

Nén suy ra ménh dé ding.

d) Ta c6 bang bién thién:

p 0 79 +00
R'(p) + 0 —
31205

R(p) / \

Doanh thu 16n nhat trong thang 13 R(79) = 31205 nghin dong = 31.205.000 dong.
Nén suy ra ménh dé dung.

& Bai 52. Mot chat diém chuyén dong theo phuong trinh s(t) = t3 — 3t2 4+ 8t + 1, trong d6 ¢ tinh
bang giay va s(t) tinh bang mét.
a) Van toc clia chat diém tai thoi diém ¢ = 3 (s) bing 8 m/s.
b) Tai thoi diem ma chat diém di chuyén duge 13 m, van téc khi d6 bang 8 m/s.
¢) Van toc nhé nhit ciia chat diém 13 5 m/s.
d) Gia toc tai thoi diém dat van téc nhé nhat biang 2 m/s?.
o H“"’W din (jm’zf, Phuong trinh van toc ctia chat diém tai thoi diém ¢ 1a: v(t) = [s(t)] =
3t? — 6t + 8 (m/s).
Phuong trinh gia téc clia chat diém tai thoi diém ¢ 1a: a(t) = [v(t)]’ = 6t — 6 (m/s?).
a) Sai: Van toc clia chat diém tai thoi diém t = 3 (s) bang:
v(3) =332 —6-3+8=17 (m/s).
b) Diing: Tai thoi diéem ma chat diém di chuyén duge 13 m, van téc khi d6 bing 8 m/s.
Chat diém di chuyén duge 13 m c6 phuong trinh 1a: 13 =3 —3t2 + 8t +1 < ¢ = 2.
Van toc clia chat diém tai thoi diém ¢ = 2 (s) bing v(2) =322 —6-2+ 8 =8 (m/s).
c) Ding: Van toc nhé nhat clia chit diém 1a 5 m/s.
Ta co: v(t) = [s(t)] =3t* —6t +8 =3(t —1)* +5 > 5 Vt.
Do d6 van toc nhd nhat ciia chat diem 1a 5 m/s tai t = 1 (s).
d) Sai: Gia t6c tai thoi diem dat van téc nho nhat biang 2 m/s?.
Van toc nhé nhit clia chat diém 13 5 m/s tai t = 1 (s). Khi d6, gia tc tai thoi diém ¢ = 1 (s) bang;
a(l)=6-1—6=0 (m/s?).
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Vay gia toc tai thaoi diem dat van téc nhd nhat bing 0 m/s?.

& Bai 53. Kinh vién vong khong gian Hubble dugce dua vao vii tru ngay 24/4/1990 bang tau con
thoi Discovery.

Van téc ctia tau con thoi trong sit ménh nay, tit lic cat canh tai thoi diém ¢ = 0(s) cho dén
khi tén Iita day duge phéng di tai thoi diém ¢ = 126(s), cho bdi ham s6 sau: v(t) = 0,001302t% —
0,09029t? 4 23,61t — 3,083 (v dugc tinh bang feet/s, 1 feet = 0,3048 m).

a) Van toc clia tau con thoi luon tiang trong khoang thoi gian tir ltc cat canh dén khi ten lia
day dugc phong di.

b) Gia toc 16n nhat ma tau con thoi c6 thé dat duge trong lic thyc hién st ménh trén (lam
tron dén hang phan tram) 1a 62, 87 feet/s?.

¢) Gia tbc ctia tau con thoi tang trong khodng thoi gian tit ltic cat cdnh dén thoi diém t = 23(s).
d) Gia toc ctia tau con thoi tang trong khoang thai gian tit ¢ = 21,5(s) dén ¢ = 126(s).
O\ Micong din gidi. ) Diing. Ta c6: v(t) = 3,906 - 10732 — 0, 18058¢ + 23,61 > 0, vt € (0;126).
C
Suy ra van toc clia tau con thoi luon tang trong khodng thoi gian tir lic cat canh dén khi tén Iiia
day dugc phong di.
b) Dung. Gia toc a(t) = v'(t) = 3,906- 103> — 0, 18058t + 23, 61. Ta c6: a'(t) = 7,812- 1073t —
0,18058 = 0 = ¢ ~ 23, 11. Bang bién thién cia a(t):

t 0 23.11 126

d'(t) o 0 +
23.6 62.87

21.52

Dua vao BBT thi gia téc 16n nhat ma tau con thoi cé thé dat duge trong lic thuc hien s ménh
tréen (lam tron dén hang phan tram) la 62, 87 feet/s?.

c¢) Sai. Dya vao BBT ta thay gia toc gidm trong khoang thoi gian tir lic cat canh dén thoi
diém t = 23(s) (vi ham nghich bién tren (0;23,11)).

d) Sai. Dya vao BBT ta thiy gia toc vita gidm vita tang trong khoang thoi gian tir ¢ = 21, 5(s)
dén t = 126(s).

& Bai 54. S6 gio c6 anh sang mit troi ctia mot thanh phd ven bién A trong ngay thi ¢ ctia mot

n&m khong nhuan duge cho béi ham s d() = 3sin [1%@ - 70)] Y10 v6it € Z va 0 <t < 365,

Canh dong mudi B (thuoc dia phan ctia thanh phd A) c6 thé hoat dong néu trong ngay ning nhiéu
hon 10 gid.

a) Ngay c6 nhiéu gio d4nh sang nhat 1a 13 gio.
b) S6 gid ¢6 anh sang giam lien tuc trong thang 7.
c¢) Canh dong mudi B c6 thé hoat dong 213 ngay mdi nam.

d) Ngay thtt 70 trong nam, thanh phd c¢6 10 gid ¢6 dnh sang.
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. N . [ o
(&) /Z{uv'igj c/mz(jzm, a) Ta c6: —1 < sin [@(t — 70)} <167 < 3sin [{&(t—70)] +10 < 13.
7r 7r 7T
— 13 Khi sin | (H = 70)| = 1@ (1= T0) = =+ k2r & 1 = 1 .
d(t) = 13 khi sin 180 (t —170) 130 (t —170) 5 T k2m <t = 160 + 360k

Ma 0 < ¢ < 365 nen ¢ = 160 (k = 0).

Vay ngay thit 160 trong nam c¢6 nhiéu gio anh sang nhat 1a 13 gio. Két luan a) ding.
. 3
b) Ham d(¢) nghich bién khi g + k2m < %(t —70) < 7” + k2m & 160 < ¢ < 340.
Thang 7 nam khong nhuan bat dau tit ngay thi 182 dén 212. Khoang nay nim trong khoang
nghich bién (160;340). Vay két luan b) dang.
T

R T
Theo d b ta e d(t) > 10  3sin [ (1~ 70)] 410 > 10 & sin]
c) eo de bai ta cé: d(t) > 10 < 3sin 180(t 70)| + 10 > 10 < sin 180

(t— 70)] > 0.

<:>0<1%(t—70)<7r<:>70<t<250.

S6 ngay 1a 250 — 70 — 1 = 179 ngay. Két luan c) sai.

d) Khi ¢ = 70 thi d(70) = 3sin(0) 4+ 10 = 10. Két luan d) dang.
& Bai 55. Theo bao céo clia mot co s6 san xuat nude tinh khiét, néu moéi ngay co sé nay san xuat
x(m?) nuée tinh khiét thi phai chi phi cac khoan sau: 3 trieu dong chi phi ¢6 dinh; 0,15 tri¢u dong
cho mbdi mét khoi san pham; 0,0003z2 chi phi bao dudng may moéc. Biét cong suat t6i da mdi ngay
ctia co 8¢ nay 14 200 m?. Goi C(x) 1a chi phi san xuit x(m?) sdn pham mdi ngay va é(z) 1a chi phi
trung binh m&i mét khéi san pham. Khi d6, ménh dé sau day ding hay sai?

a) Chi phi sdn xuat 100 m® nuéc tinh khiét 1a 20 trieu dong.

3
b) &(z) = 0,0003z + 0,15 + =
X

c¢) Chi phi trung binh mdi mét khdi sdn pham thap nhat khi san lugng nudc tinh khiét trong
ngay 1a 100 m3.

d) C(z) = 0,0003z2 + 0,15z + 5.
e Vucong c/zs,z(/mr(zzz Tir dit kién bai todn, ta ¢6 ham tdng chi phi: C(z) = 0,0003z2 + 0, 15z + 3
X 3
(triéu dong). Chi phi trung binh: ¢(x) = @ =0,0003z 4+ 0,15+ — (0 < z < 200).
s

a) Sai. Chi phi san xut 100 m® 1a: C(100) = 0,0003 - 1002 + 0,15 - 100 + 3 = 3+ 15+ 3 = 21
(trieu dong).

3
b) Pang. Ta tim dugc é(x) = — + 0,15+ 0,0003z.
i

c) DBang. Dit f(x) = ¢(z) = % + 0,15 4 0,0003z. f'(x) = —% +0,0003. f'(z) =0 & 2% =
—2— = 10000 = x = 100 € (0;200]. Bang bién thién:

0,0003
x 0 100 200
f(z) - 0 +
0,21
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Duya vao BBT chi phi trung binh thap nhat khi san lugng 1a 100 m3.
d) Sai. Ham chi phi diing phéi la C(z) = 0,000322 4 0, 15z + 3.

& Bai 56. Mot cong ty tién hanh khai thac 17 giéng dau trong khu vuc duge chi dinh. Trung binh
mbi giéng dau chiét xuat duge 245 thiing dau mdi ngay. Cong ty c6 thé khai thac nhiéu hon 17
giéng dau nhung ct khai thac them mot giéng thi luong dau mdi giéng chiét xuat duge hing ngay
giam 9 thiing. Dé giam ddc cong ty c6 thé quyét dinh s6 giéng can them cho phit hop véi tai chinh,
hay chi ra s6 giéng cong ty c6 thé khai thac them dé san lugng dau chiét xuat tang len. Goi sb
luong giéng dau mdi ngay khai thac 1a  va y 1a san luong dau chiét duge. Khi do:

a) Khi d6 y = —92% + 398z, z > 17.

b) Khi cong ty khai thac them 6 giéng dau, thi san lugng dau chiét duge tang len.

c¢) Cong ty c6 the khai thac tit 17 dén 22 giéng dau mdi ngay dé san lugng dau chiét tang.

d) San lugng dau gidm khi cong ty khai thac qua 22 giéng dau mdi ngay.
[ Hm)y f/(z‘\lijz'dz'.

a) San lugng dau chiét duge 1a y = 2[245 — 9(z — 17)] = 2(245 — 92 + 153) = —922 + 398z.

Vay a) Dung.

199
b) Tacéy’:—18x+39820<:>xz7%22.

Bang bién thién:

Tu bang bién thién, ta thay khi cong ty khai thac tit 17 dén 22 giéng dau mdi ngay thi san
luong dau chiét tang, con trén 22 giéng dau thi sin lugng dau chiét duge gidm hay khai thac
them tit 1 dén 5 giéng dau thi san lugng dau chiét tang va khai thac them hon 5 giéng dau
thi san luong dau chiét gidm.

Khi khai thac them 6 giéng dau, tic z = 17 + 6 = 23 > 22, san lugng gidm.

Do d6 b) SAL

c¢) Dua vao bang bién thién, san lugng tang khi z € (17;22). Vay c¢) Duang.
d) Duya vao bang bién thien, san lugng gidm khi z > 22. Vay d) Dung.

& Bai 57. Quan sat qua trinh sinh truéng va phét trién ctia mot giong ca chua méi trong 18 tuan
ké tir khi trong, cac ki su thudc mot trung tam giong cay trong nhan thay: chiéu cao than cay sau
t tuan ké tir khi trong dugc tinh xap xi bdi ham s6 h(t) = 40logy(2t + 1) + 12 (don vi: centimet,
0 <t < 18). Sau 9 tuan ké tit khi trong, hoa bat dau két trai. Ké tit d6, dudng kinh tréi ca chua &

2t—17

tuan thi ¢ xap xi b6i ham s6 d(t) = 37+ — 3 (don vi: centimet, 9 < ¢ < 18).

a) Toc do tang trudng chiéu cao ciia than cay ca chua ¢ tuan thtt 7 (lam tron dén hang phan
tram) xap xi bang 4,85 (cm/tuan).

b) Khi dugc 4 tuan tudi, chiéu cao ctia than cay ca chua la 92 cm.

c¢) Chiéu cao ctia than cay ca chua lién tuc tidng trong sudt 18 tuan.

d) Sau 4 tuan, ké tir khi két trai, duong kinh trai ca chua 16n hon 12 cm.
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[} Hong din oidi.

C C

@+1Y 80
(2t+1)In3 (2t +1)In3’
Toc do tang trudng chiéu cao clia than cay ca chua ¢ tuan thi 7 1a:

80 80 .
W(T7) = = ~ 4 tuan).
=G 7 ms ~ 5lmg ~ 8 (em/tuan)

b) Diing. Khi dugc 4 tuan tudi (¢t = 4), chiéu cao ctia than cay ca chua la:
h(4) = 401ogs(2 -4 + 1) + 12 = 40log; 9 + 12 = 40 - 2 + 12 = 92 cm.
80
c) Pang. Ta c¢6 h'(t) = CETE > (0 v6i moi 0 <t < 18.
Vay chiéu cao clia than cay ca chua lién tuc tdng trong sudt 18 tuan.
d) Sai. Sau 4 tuan ké tit khi két trai titc tuan thi ¢ = 9 + 4 = 13, dudng kinh trai ca chua la:
2-13—-17
d(13)=3 13-8 _3-35_-3~7,22-3=4,22<12cm.
Vay sau 4 tuan ké tit khi két trai, duong kinh trai ca chua lén hon 12 cm la sai.

a) Pang. Ta c6: h(t) = 40logy(2t + 1) + 12 = h'(t) = 40 -

& Bai 58. Ong An ¢6 mot manh dat hinh vuong ABCD c6 canh AB = 12 m. Ong lam mot ho
bai dang hinh thang cong (phan to dam) va mot 16i di 1a doan thang H B. Néu dit hé truc toa do
c6 goc tai A nhu hinh vé, do dai don vi 1a 1 m, thi duong cong EFFIG 1a mot phan do thi clia mot
ham s6 bac ba y = f(z) c6 F la diém cyc tiéu va I 1a diem cuc dai. Biét CH = DE = GB =3 m
va cac diém F, I cach canh AD lan lugt 14 2 m va 6 m.

A

a) Phuong trinh clia dudng thang HB la y = —4x + 48.
b) Ton tai a € R sao cho f'(z) = a(x + 2)(x + 6).
¢) Tiép tuyén ctia do thi ham s6 y = f(x) tai diém c6 hoanh do bang 7 song song v6i dudng thing
HB.
d) Ong An can dit mot cai thang len xubéng ho boi tai mot diém trén dusng cong EFIG sao cho
khoang cach tit diem dit thang dén 16i di 1 ngdn nhat, khoang cach do bing 2,56 m.
[} /Z{Lm/‘g a/(z/ijzm a) Duang.
Goi phuong trinh duong thang HB 1a y = ax + b (a # 0).
0=12a+b

Duong thang HB di qua B(12;0) va H(9;12) nén ta c6 hé phuong trinh: {12 .
= a+

a=—4
b =48

Vay phuong trinh dudng thang HB la y = —4x + 48.
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Chuong 5. LOI GIAI CHI TIET TRAC NGHIEM DUNG SAI

b) Sai.
Hoanh do cac diém cuec tri 1a zp = 2,27 = 6.
Vi F, I 1 cac diém cie tri ctia ham bac ba nén dao ham f’(z) nhan x = 2,z = 6 lam nghiém.
Do d6 ton tai a € R sao cho f'(z) = a(z — 2)(z — 6).

c¢) Sai.
Ta c6: f'(z) = a(z —2)(x — 6) = a(z? — 8z + 12) = f(x) =a (%3 — 42 + 12m) +C.
Dua vao hinh vé: f(0) = 9 (diem E) va f(9) = 0 (diem G).
{f(O) =9 c=2 C=

& 93 < 1
f9)=0 al3 —4-9+12:9)+9=0 a=-3
NP g™ e X ' 1, 8
Suy ra ham so la: f(x):—§w +§x — 4z + 9. Dao ham: f(:z;):—gx +§a:—4.
2 . 2 1 8 5
He s6 goc tiép tuyén tai x = 7: k= f'(7) = —5(72) + 5(7) —4= —3

5) . 2 7
Vik= ~3 # —4 (hé s6 goc cia HB) nén tiép tuyén khong song song véi HB.

d) Dang.
Khoé)ng Céci tit M (zo;y0) € EFIG dén HB ngan nhat khi tiép tuyén tai M song song v6i HB.
He s6 goc tiép tuyén: f'(zg) = —4 & —%x% + gl'o —4=-4& —%x% + gaso =0& zz z 2 (loai)
V6izg =8 = yo = f(8) = %9. Diém dit thang 1a M (8; %9>.
Phuong trinh duong thang HB : 4z +y — 48 = 0.
4-8+ % N 48‘ %5
Khoéng cach: d(M, HB) = JEre = T ~ 2,56 m.

& Bai 59. Mot chiéc den dugc dat trén dinh ctia mot cot den cao h (m) dé chiéu sang mot vong
xuyén giao thong dong dic c6 ban kinh 12 m. Cudng do anh sang I tai mot diém P trén vong
xuyén ti lé thuan véi cosin ctia goc € va ti 1é nghich véi binh phuong khoang cach d (m) tit nguon
sang dén diém P (xem hinh duéi day).

—2h* + 144

a) Néu I = f(h) thi f/(h) = k

(h2? + 144)2,/(h? + 144)3

b) Dé cuong do anh sang I 16n nhat thi cot den phai cao 6v/2 m.

¢) cosl) = ——.
) VT T
d) T = k<27 (v6i k 12 hing s6 duong).

d2
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[} Hmfy f/d/l( gial. a) SAI
b) DPUNG

c) SAI

d) PUNG

& Theo dé bai, cuong do anh sang I ti e thuan véi cos § va ti 1é nghich véi binh phuong khoang
cach d nén:
cos 6

2
<& Tu hinh vé, ap dung hé thitc lugng trong tam gidc vuong, ta co:
d=vVh2+122 = VA2 + 144

I=k (v6i k 1a hdng s6 duong). Vay d ding.

cos 6 b _ S Vay c sai
. — — B 1.
d- VrErid
& Thay cac biéu thitc ctia cosf va d? vao cong thic tinh I:
L
[:k,—\/hz‘|’144:]€. 1 = k- f = f(h)
h? + 144 (h? + 144)V/h? + 144 (h2 + 144)2
< Tinh dao ham ctia ham s6 f(h):
3 1 1
fmy—k1'WI+M®2_h'am*44®22h_k (h% + 144)2 (K2 + 144 — 3h?)
- 3\ 2 B (h2 + 144)3
(h? 4 144)2
144 — 2h?
fih) =k =2
(h2 + 144)2

7
So sanh véi biéu thic & cau a, mau sb ¢ d6 1a (h? + 144)2,/(h2 + 144)3 = (h? + 144)2. Nhu
vay mau s6 trong biéu thitc 6 cau a bi sai. Vay a sai.
& Xét f'(h) =0 144 — 2k =0 < h = /72 = 6+/2 (do h > 0).
& Bang bién thien:

h 0 62 +00

f'(h) ~ 0 -

£ / \

Dura vao bang bién thién, ham s6 dat gia tri 16n nhat tai h = 6v/2 m. Vay b ding.
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LOI GIAI CHI TIET
TRA LOI NGAN

& Bai 1 (Ma 101 THPTQG2026). Mot cong ty nong san c6 cong suat ché bién khong qua 180
tan nguyen lieu mot thang. Néu cong ty ché bién z tan nguyén lieu trong mot thang (1 < z < 180)
thi chi phi sdn xuét va doanh thu lan lugt 1a C(z) = 0, 0022 + 30z + 20 (trieu dong) va R(z) = 90z
(trieu dong). Loi nhuan 16n nhat ma cong ty dat duge trong mot thang 14 bao nhiéu trieu dong?
[} Huv‘/gj c/(?/éfz'(ézl Ham s6 biéu thi 1gi nhuan ctia cong ty trong mot thang la:
P(z) = R(x) — C(z) = 90z — (0,002z> + 30z + 20) = —0, 002z + 60x — 20 (triéu dong).
Ta can tim gid tri 16n nhat ciia ham s6 P(x) trén doan [1;180].
Dao ham: P'(z) = —0, 00622 + 60.
Cho P'(z) = 0 & —0,0062% 4 60 = 0 < 22 = 10000 & = = 100 (do z € [1;180]).
Ta tinh céc gia tri ctia ham s6 tai cac diém mat va diém cyc tri:

& P(1) = —0,002(1)% + 60(1) — 20 = 39, 998.

& P(100) = —0,002(100)% + 60(100) — 20 = —2000 + 6000 — 20 = 3980.

& P(180) = —0,002(180)% + 60(180) — 20 = —11664 + 10800 — 20 = —884.

~— ~—

So sanh cac gia tri, ta thay [IlnlaS%(] P(z) = 3980 khi z = 100.
Vay lgi nhuan 16n nhat ma cong ty dat dude trong mot thang 1a 3980 trieu dong.

& Bai 2 (Ma 102 THPTQG2026). Mot cong ty nong san c6 cong suat ché bién khong qua 200
tan nguyén lieu mot thang. Néu cong ty ché bién z tan nguyen li¢u trong mot thang (1 < z < 200)
thi chi phf sdn xuat va doanh thu lan lugt 1a C'(x) = 0,00123 + 30z + 10 (tricu dong) va R(x) = 60z
(trigu dong). Loi nhuan 16n nhat ma cong ty dat duge trong mot thang 14 bao nhiéu trieu dong?
(2} Hav‘/(z/c a/d/z(,fzfd,zi. Loi nhuan P(z) bang doanh thu trit di chi phi trén doan [1;200]:

P(z) = R(z) — C(z) = P(z) = 60z — (0,0012* + 30z + 10) = P(z) = —0,0012® 4+ 30z — 10.
P'(z) = —0,0032 + 30.

P'(z) = 0 & 0,003z = 30 & 22 = 10000. Vi = € [1;200] nén liy o = 100.

P(1) = —0,001(1)® + 30(1) — 10 = 19,999.

(100) = —0,001(100)® + 30(100) — 10 = 1990.

(200) = —0, 001(200) + 30(200) — 10 = —2010.

Gia tri 16n nhat cia ham sé 1a 1990.

& Bai 3 (Ma 103 THPTQG2026). Mot cong ty nong san c¢6 cong suat ché bién khong qua 200
tan nguyen lieu mot thang. Néu cong ty ché bién x tan nguyen lieu trong mot thang (1 < z < 200)
thi chi phi sdn xuat va doanh thu lan lugt 13 C(z) = 0,00123 + 302z + 10 (trieu dong) va R(x) = 60z
(trieu dong). Loi nhuan 16n nhat ma cong ty dat duge trong mot thang 1 bao nhiéu trieu dong?

P
P
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e /uong din gidl. Ham lgi nhuan: 7(v) = R(x) — C(v) = 60z — (0,0012° + 30z + 10) =

—0,00123% 4 30z — 10.
= 100 € [1;200]
Dao ham: 7'(z) = —0,0032? + 30 = 0 & :
z = —100 ¢ [1;200]
Ta c6: 7(1) = 19,999; 7(100) = 1990; 7(200) = —2010.
Vay lgi nhuan 16n nhat ma cong ty dat duge trong mot thang 1a 1990 trieu dong khi ché bién 100
tan nguyeén lieu.

& Bai 4 (101 THPTQG2025). Néu mot doanh nghiép san xuat = san pham trong mot thang (x €
N*, 1 < 2 < 4500) thi doanh thu nhan duge khi ban hét s6 san pham d6 1a F(z) = —0, 0122+ 300z
(nghin dong),

30000

trong khi chi phi san xuat binh quan cho méi san pham 1a G(z) = + 200 (nghin dong).
T

Gia st s6 san pham san xuat ra luon duge ban hét. Trong mot thang, doanh nghiép d6 can san
xuét it nhat bao nhiéu san pham dé 1gi nhuan thu duge 16n hon 100 trieu dong?

o L[()/‘W Jé?z(jz'd,zf;

30000
i

Tong chi phi sdn xuat x san pham la C(r) = 2G(z) = ( L 200> = 30000 + 200z.

Loi nhuan khi ban x san pham la P(z) = F(x) — C(z).

Suy ra P(z) = —0, 0122 + 300z — (30000 + 200z) = —0, 0122 + 100z — 30000.
Dé lgi nhuan 16n hon 100 tri¢u dong thi P(z) > 100000.

Do d6 —0, 0122 + 100z — 30000 > 100000

& —0,0122 + 1002 — 130000 > 0

& 1535,9 < o < 8464, 1.

Két hop véi diéu kien z € N*, 1 < 2 < 4500 suy ra 1536 < z < 4500.

Vay doanh nghiép can san xuat it nhat 1536 san pham dé lgi nhuan thu duge 16n hon 100 trieu
dong.
& Bai 5. Mot soi day c6 chieu dai 1a 6 m, dugc chia thanh 2 phan. Phan thi nhat duge uén thanh
hinh tam giac déu, phan thi hai uén thanh hinh vuong. Héi do dai ctia canh hinh tam giac déu
bing bao nhiéu dé téng dién tich 2 hinh thu duge 1a nhé nhat?

| }

/\

[} Hazf’% K/Q,ijl(u Goi do dai canh hinh tam giac déu 1a 2 (m). Khi d6 do dai canh hinh vuong
. 6—3x

1 .
4Ty

Téng dién tich khi d6 1a S =

?ﬁ N <6 —43""'7> _ % [(9 + 4v/3) 2 — 362 + 36)].

Xét ham s6 f(z) = (9 +4v3) % — 362 + 36,z € (0;6).

b 18
Ta ¢6 f(x) 1a tam thic bac 2 ¢c6 —— = € (0;6) va a > 0.

26 9443
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Chuong 6. LOI GIAI CHI TIET TRA LOI NGAN

. b
Suy ra f(z) dat gid tri nh6 nhat tai v = —————.

Vay dién tich nhé nhat khi x+ = ———— m.
R 9+43
& Bai 6.Mot ho nuéec nhan tao dude xay dung trong mot ¥
cong vién giai tri. Trong mo hinh minh hoa bén, n6 dugc
gidi han béi cac truc toa do va do thi ciaham s6 y = f(x) =
1 8

m (=23 + 92% — 152 + 56). Don vi do dai trén mdi truc 1a

100 m ( Nguon: A. Bigalke et al, Mathematik, Grundkurs
ma-1, Cornelsen 2016).

O 56 8 12 =«

Trong cong vién c6 mot con duong chay doc theo do thi ham s6 y = —1,5z + 18. Nguoi ta dy dinh
xay dung trén bo ho mot bén thuyén dap nuée sao cho khodng cach tit bén thuyén dén con duong
nay la ngan nhat. Hoanh do ctia diém dé xay dung bén thuyén nay bing bao nhieu?

. N ) 1
(e} /L[m)‘/z7 f/(z?/yzfrz’zf. Xét diem M (x; f(x)) thuoc do thi hamséy = f(x) = 5 (=23 + 922 — 15z + 56)
C
vl 0 <z < 8.
Khoang cach tit diém M (z;f(x)) dén duong thang y = —1,50 + 18 & —1,50 —y + 18 =0 1a

1
157 — — (—®+ 922 — 1 1
S 10( z° + 9z 5z 4 56) + 18 128 — 922 + 124]
MH = = .
(CL15)2 11 10v/3.25

Ta khéo sat ham s6 h(z) = 2® — 922 + 124 v6i 0 < x < 8.
R (z) = 32% — 18z;

R(z)=0<32°—18c=0< 2 =0 hoiic z =6.

Bang bién thien

3 0 6 8
R'(z)| O — 0 +
124 60
h(z) \ /
16

Can ctt vao bang bién thien, ta ¢6 h(z) > 0 v6i 0 < z < 8;
I[Ilil}l h(z) = h(6) = 16 tai x = 6.
0;8
|2° — 92 +124] 1 1

Do d6, min M H = min h(z) = 035

o8 10325 10v3.25 o8

- 16 ~ 0,8875 va dat
dugc tai x = 6.

& Bai 7. Mot trung tam thuong mai ban 2500 ti vi méi nam. Chi phi giii trong kho 1a 100 000
dong mot cai ti vi mdi nam. Dé dit hang, chi phi ¢6 dinh cho méi lan dat 1a 200000 dong cong
them 90 000 dong mdi cai ti vi. Trung tam nén dit hang » 1an trong mdi nam va méi lan m cai dé
chi phi hang ton kho 1a it nhat. Biét rang méi lan dat hang vé chi c6 mot nia trong s6 d6 duge
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trung bay & cita hang. Tinh gia tri biéu thitc T = 20 - m + 25 - n.

[ Hw)iy cz/(z’/é/cz'(z’,z'. Goi z 1a s6 lugng ti vi ma trung tam thuong mai dit méi lan (z > 0).

s . 2500
So lan dat hang moi nam cla trung tam thuong mai la .
x

2500

Chi phi cho méi lan dat hang la (200000 + 90 000z) (ddng).

S6 lugng ti vi trung binh gtii trong kho 1a g, chi phf Iuu trong kho tuong ting 50 000z (dong/nam).

Goi F(z) 1a ham chi phi ma trung tam do6 phai tra.
Ta c¢6 F(x) = Chi phi dat hang + Chi phi luu kho.

2500
F(x) = —— (200000 4 90 000x) 4 50 000x
T
500000 000
F(zr) = —— + 225000 000 + 50 000z.
T
. p 500000 000
Bai toan trd thanh tim z > 0 de F'(x) nho nhat, F'(z) = ——————— + 50 000.
T
500000 000
F'(z)=0= ——2+50000 =0 =z =100.
T
x 0 100 400
F'(x) — 0 +
A~ ~ ? . - ~ 2 500 P X A ~ se . .
Vay trung tam phai dat hang 00 = 25 lan, moi lan la x = 100 cai ti vi.

Ta co m =100, n =25, dod6 T =20-m+25-n = 2625.

& Bai 8. Trong mot cita hang, nha quan 1y du dinh treo
mot do trang tri trén cao. Vat trang tri duge dat trén gia
dé nam dudi thanh treo 1 m. Biét khodng cach gitta hai
thanh treo 1a 3 m. Biét tong do dai nhé nhat clia cac doan
day xich 1a a + b\/c (trong d6 a, b, ¢ 1a cac s6 tu nhien).
Tinh a+b+c.

R

[ /‘[wo‘éy r/(z?/zdm'd Z.
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Chuong 6. LOI GIAI CHI TIET TRA LOI NGAN

& Bai 8. Dat OH =z O<x<1

Khi d6 OA = OB—“ +x2 \/——I—aﬂva

Téng do déi cua day xich la

L(x):2(0A+OB+OC'):2<21/§+x2+1—x>.

4x

Ta c6 L'(z) = 9——2.
\/14‘.2132

4 9
SuyraL’(x):O(i)g—x—2:0® Z—f—xQ:Qm(:)x:—

Z+x2
Bang bién thién

x 0 3 1
L'(z) - 0 +
8 2V/13
2 +3v3

Dua vao bang bién thien, ta thay tdng do dai nhé nhat ciia cac doan day xich la

L(?) =2+ 3V3.

Suyraa=2,b=3vac=3dodoa+b+c=2+3+3=28.

& Bai 9. Cho mot td gidy hinh chit nhat v6i chiéu dai 12 va chiéu rong 8. Gap géc bén phai clia
to giay sao cho sau khi gap, dinh ctia goc d6 cham ddy duéi nhu hinh vé (dinh B trung dinh F).
Dé do dai nép gap AFE 1a nhé nhat thi gia tri nhé nhat d6 1a bao nhiéu (két qud dugc lam tron dén
hang phan chuc)?

El sy B
r
8 :
E
T
-
D 19 F C
() Hu‘o‘zyf/a?/yz'é[. bit BE=2(0<x<8), EC =8—x= FC = /22— (8 —1)? = /162 — 64.
EF CF EF-AD 8z
Ta c6 ANADF ~ ANFCE (g. = AF = = .
aco CE(88) = 25 = 4D CF 162 — 64
6422 1623
— AE = AF? { EF? = \/ Y e
y j 162 —64+I 162 — 64 3
: 16x 48x (16x — 64) — 16 - 16z
G = — 0:8 !
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z = 0 (loai
f’(m):():>512x3—3072x2:0:> (loai)

r = 6.
x 0 6 8
f'() - 0 +
f(z) \ 108 /

Vay y = /f(2) = Ymin = V108 = 10,4.

& Bai 10. Mot co s§ san xuét sita hat chat lugng cao c6 thé san xuat duge téi da 300 lit mdi
ngay. Chi phi san xuat x lit sita mdi ngay bao gom: chi phi nhan cong la 1 trieu dong/ngay; chi phi
nguyén vat lieu, déng chai, bao bi 1a 35 nghin dong cho mot lit sita; chi phi bdo dudng may moc
1a Cy(z) = 0,0000122 (trieu dong). Ngoai ra, néu z 1it sita sdn xuat moéi ngay vugt 200 1it thi phét
sinh thém chi phi van hanh qua tai 1a C,(z) = 0,00 003(z — 200)* (trieu dong). Gia ban méi lit sita
12 60 nghin dong. Biét co sd ban hét luong sita san xuat trong ngay. Hoi moi ngay co sé c6 1gi nhuan

(don vi: triéu dong) dat duge nhiéu nhat 14 bao nhiéu (két qué lam tron dén hang phan tram)?

[} Hmféy f/{?/ijzfdzf, Déi don vi tién té sang trieu dong:

¢ Gia ban: 0,06 trieu dong/lit.
< Chi phi nguyen vat lieu: 0,035 tri¢u dong/lit.
<& Chi phi nhan cong: 1 triéu dong.
Doanh thu: R(z) = 0,062. Tong chi phi C(z) phu thuoc vio san lugng :
® Néu 0 < 2 < 200:
C(z) =1+ 0,035z 4 0,00 00122
Ham lgi nhuan: L(z) = R(z) — C(z) = —0,0000122 + 0,025z — 1.
Ham s6 nay dong bién trén [0;200] nén dat gia tri 16n nhat tai z = 200:
L(200) = —0,00001(200)% + 0,025(200) — 1 = —0,4 + 5 — 1 = 3,6 (trieu déng).
© Néu 200 < x < 300:
C(z) =1+ 0,035z 4 0,00001z> + 0,00 003(x — 200)*
Ham lgi nhuan:
L(z) = 0,06z — (14 0,035z + 0,00 001z* + 0,00 003(z — 200)?)
= —0,00003(x — 200)* — 0,00001z* + 0,025z — 1.
= L'(z) = —0,00009(z — 200)2 — 0,00 002z + 0,025.
: v~ 215,16

Cho L'(z) =0« —9 .
v~ 184,61

x —200)* — 22 4+ 2500 = 0 &

Bang xét dau dao ham
v | -0 184,61 215,16 +00
L'(z)| -0 + 0 -

Vay trén khoang 200 < x < 300 thi gia tri lgi nhuan cuc dai dat tai x ~ 215,16:
L(215,16) ~ 3,81 (triéu dong).

So sanh hai truong hop ta duge lgi nhuan 16n nhat 1a 3,81 triéu dong.
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Chuong 6. LOI GIAI CHI TIET TRA LOI NGAN

& Bai 11. Mot cong ty san xuat do dieén tit nhan duge don dit hang san xuat 5000 chiée tai nghe
khong day. Cong ty nay sé hitu mot s6 day chuyén san xuat ti dong. Méi day chuyén c6 thé san
xuat 25 chiée tai nghe trong mot gio. Chi phi thiét lap(cai dat, 1ap trinh) mdi day chuyen la 150
nghin dong. Chi phi nay chi trd mot lan cho mdi day chuyén duge st dung. Khi da duge thiét lap,
hoat dong san xuat sé hoan toan dién ra tu dong dudi sy giam sat clia mot ki thuat vien. Chi phi
thue ky thuat vien giam sét 1a 200 nghin dong méi gid(tinh cho toan bo qua trinh san xuat). Cong
ty nén st dung bao nhiéu day chuyén san xuat dé tong chi phi(chi phi thiét lap v& chi phi giam
sat) cho viéc hoan thanh don hang 1a thap nhat?

(e} Han‘/zﬁ f/fc/z(/mm Goi x 1a s6 day chuyén san xuat can st dung(z € N*).
C

S6 lugng tai nghe mdi day chuyén san xuat trong mot gio 1a 25 (chiéc).
Tong cong suat san xut ciia x day chuyén trong mot gio 1a 252 (chiée).
Thai gian dé hoan thanh 5000 chiéc tai nghe 13
t= g 200 (gi0).
2bx 75
Chi phi thiét lap cho x day chuyén 1a 150x(nghin dong).

200 40000 N
Chi phi thué ky thuat vién giam sat trong thoi gian ¢t 1a 200 - — = (nghin dong).
4, 75

Téng chi phi sdn xuat la

40 000 R
C(z) = 150z + (nghin dong).
/ 40 000
Xét ham s f(x) = 150z + trén (0; +00).
40 000
Ta co f'(z) = 150 — ——.
i
40000 800
f(x) =0& 15022 =40000 & 22 = ——— = —.
/B 150 3
2 ]
Suy ra x = ? = % Ta c6 bang bien thién
x 0 M —+00
3
/(@) a 0 -+
+00 400
2000v/6
Vay cong ty nén sit dung 16 day chuyén san xuat dé chi phi thap nhat.
& Bai 12. Bac An mudn xay mot chiéc bé boi cho tré em A N D

trong manh vuon hinh vuong ABCD c6 dién tich 144 m?.
Biét bé boi ¢6 dang hinh hop chit nhat ¢6 hai dinh déi dien
cua day la A va E, v6i E thudc duong chéo BD; do sau cta
bé boi khong doi bang 1,5 m (tham khao hinh v&). Chi phi  n E
14t gach cho nén bé 13 1000000 VND/m? va chi phi lat gach
cho thanh bé 1a 500000 VND/m?2. Hdi khi dién tich day bé
dat gia tri 16n nhat thi chi phi phai bd ra dé lat gach cho
nén va thanh bé boi nay 14 bao nhiéu trieu dong?
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[} Hong din oidi.

C C
Y
D c
N E
A B

M T

Dién tich manh vuon hinh vuong ABCD la 144 m? nén AB = 12 m.
Chon hé truc nhu hinh vé.
Ta c6 A(0;0), B(12;0), D(0;12), C(12;12).
Khi d6 duong chéo BD c6 phuong trinh z +y = 12.
Goi E(z;12 — z) v6i 0 < 2 < 12 1a mot diém thuoe BD.
Day bé boi 1a hinh chit nhat AEMN c6 hai canh song song véi cac truc toa do nén AM = z,
AN =12 — x.
Dién tich day bé 1a S(z) = AM - AN = z(12 — x) = 127 — 2%
Ta c6 S(x) = —x% + 122 14 tam thitc bac hai dat gia tri 16n nhat khi z = % = 6.
Suy ra Spax = 6 -6 = 36 (m?).
Vay khi dién tich day bé 16n nhat thi day bé la hinh vuong canh 6 m.
Do sau ciia bé la h = 1,5 m.
Chi phi lat nén bé
Spen =36 m*, Gy
Chi phi lat thanh bé
Chuviday P=4-6 =24 m.
Dién tich thanh bé 1a Sy, = P-h=24-1,5= 36 m2.
Chi phi

=36 - 1000000 = 36 000 000 (VND).

Clpann = 36 - 500000 = 18000000 (VND).
Téng chi phi la C' = 36000000 + 18 000000 = 54000000 (VND)= 54 triéu ddng.

& Bai 13. Dé chin duong hanh lang hinh chit L, ngudi ta diing i
mot que sio thang dai dit kin nhing diém cham véi hanh lang b
(nhu hinh vé&). Biét @ = 24 va b = 3. Hoi que sdo théa man dieu e l

kien trén c6 chidu dai t6i thiéu la bao nhieu (két qua lam tron dén
hang phan muoi)?

X /L u'o/'/zy diin glal.
C C
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hanh lang, M 1a diém goc trong.

Do dai sdo la L = BM + MC.

Ké MH 1 AB tai H (MH = a =24) va MK 1 AC tai K H
(MK =b=23).

Dit MBH = z véi = € (0°;90°).

& Bai 13. Goi B, C 1a hai dau thanh sao cham vao canh A é( C

MH 24
Trong ABHM vuong tai H, ta c6 BM = — = —.
sinx  sinz

Vi MK //BH = KMC = MBH = (déng vi).

MK 3
Trong AMKC vuong tai K, ta co MC = = .
COST  COST
24 3
+

sinz cosz ,
24cosx 3sinx

sin? cos?2x’

Do dai thanh sdo 1a L(z) =

Dao ham theo bién z 1a L'(z) = —

Ta co
L'(x)=0
& 3sin®(z) = 24 cos® ()
& tan®(z) = 8
& tan(x) = 2.
Khi tan(z) = 2, ta c6 cos(x) = § va sin(x) = i

V5 V5

Gia tri nhé nhat ctia L 1a

24 3

Lin = ==+ = 12V5+ 3v5 = 15v5 ~ 335.

NS
Vay do dai to6i thiéu ctia thanh sao 13 33,5.
& Bai 14.Mot tam bia hinh vuong ABCD c6 canh bang 10 cm. A3cm N B
Ban An mudn tao thanh 1 hinh thang M N PQ (M N//PQ) biét
M, N, P,Q lan lugt nam trén cic canh AD, AB, BC,CD nhu 4 cm
hinh minh hoa sao cho doan AN = 3 cm, BP = 4 cm. Tinh dién
tich hinh thang M N P@ nhé nhat ban An c6 thé tao dugc (lam M
tron két qua dén hang phan musi clia cm?).

D Q C

o Hocong c/(z,yz(zz. Dat he truc toa do véi A(0; 10), B(10;10), C(10;0), D(0;0).

Khi d6 N(3;10), P(10;6), dat M(0;m) v6i 0 < m < 10 va Q(q; 0) v6i 0 < ¢ < 10,
X 10 — —6 18
bieu kien M N // PQ cho 3 m_ 710 nén (10 —m)(¢ — 10) = —18, suy ra ¢ = 10 — 0

Do ¢ > 0 nén m < 8,2.

Dién tich t@ gidc M N PQ la

Tm? — 194m + 1312
2(10 — m)

S(m) = Sapep — (Samn + Seyp + Scro + Spmg) = voi 0 <m < 8,2
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70 — 6+/14
—

70 — 6+/14
Ta 6 S(0) = 65,6, S <%) ~ 49,4, 5(8,2) = 53,3.

Ta c6 S'(m) =0 < Tm? —140m + 628 =0 = m =

Khi d6 Spn ~ 49,4.

& Bai 15. Mot tap doan du dinh dau tu tong sé von 1a 20 ty dong dé phat trién hai du an cong
nghé A vd B. Biét rang khoan chi phi co sé ha tang c¢6 dinh ban dau 1a 4 ty dong. S6 von con
lai dugc phan bo cho hai du an A va B. Loi nhuan ky vong clia dut 4n A khi dau tu z ty dong la
La(z) = —2% + 12x. Lgi nhuan ky vong ctia dy 4n B khi dau tu y ty dong 1a Lp(y) = —y* + 20y.
bé téng lgi nhuan k¥ vong dat gia tri 16n nhat thi tap doan nén phan bé von cho du é4n A bao
nhiéu ty dong?
[} H“O’ﬁ a/(z}z(/czm S6 von con lai dé dau tu vao hai du 4n A vi B 14 20 — 4 = 16 (ty dong).
Goi z (ty dong) la s6 von dau tu vao du an A.
Khi d6, s6 von dau tu vao dy 4n B 1a 16 — x (ty dong).
Diéu kien 0 < z < 16.
Téng loi nhuan ky vong ctia tap doan la:
L(z) = La(z) + Lp(16 — x)

= (—x%+ 12z) + [ (16 — ) + 20(16 — z)]

= —2? + 12z — (256 — 32z + z2) + 320 — 20z

= —22° 4 24z + 64.
Ta c¢6 L'(x) = —4z + 24.
Cho L'(z) =0& —42+24=0< z =6 € [0; 16].
Ma L(0) = 64, L(16) = —64, L(6) = 136.
Khi d6 lgi nhuan 16n nhat 13 136 ty dong khi z = 6.
Vay tap doan nén phan bo cho du an A s6 von 1a 6 ty dong.

& Bai 16. Mot ngudi nong dan c¢6 15000 000 dong dé lam mot hang rao hinh chit E doc theo mot
con song bao quanh hai khu dat trong rau c6 dang hai hinh chit nhat bang nhau (Hinh bén duéi).
D61 v6i mat hang rao song song véi bo song thi chi phi nguyén vat lieu 1a 60000 dong/mét, con
d6i v6i ba mit hang rao song song véi nhau thi chi phi nguyéen vat ligu 1a 50000 dong/mét, mit
giap véi bo song khong phai rao. Tim dién tich 16n nhat ctia hai khu dat thu duge sau khi lam

.'ii“ ri\‘“ ,-[f“
Mt

hang rao.

[ Hw)ﬁ a/(in(/cmz Goi x (m) 1a chiéu dai ctia mit hang rao song song véi bo song.

Chi phi lam mat hang rao song song v6i bd song 1a 60 000zx.

Chi phi lam ba méat hang rao song song v4i nhau 1a 15000 000 — 60 000z.

. 15000 000 — 60000 —2x 4 500
Chieu dai cuia mot mat hang rao song song véi nhau la Tt )

3 - 50000 5
—2x + 500) 2

Dién tich ctia khu dat 1a S(z) = ( 7 = —5932 + 100z (0 < = < 250).
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) 2
Xét ham s6 f(x) = —gmz + 100z trén khoang (0;250).

4 4
f(x) = —5 +100, f'(z) =0 < —z7 +100 =0 < = = 125.
Béng bién thién ham s6 f(z) trén khoang (0;250)

z | 0 125 250
f'(z) + 0 -
6 250
f(x) ///////] \\\\\\\x
0 0

Tt bang bién thién suy ra (Ionz%() f(x) = f(125) = 6 250.

Vay béac nong dan cé thé rao dude manh vuon c6 dién tich 16n nhat 6250 m?. Véi chicu dai miit

hang rao song song véi bd song 14 125 m va chiéu dai ba mat song song 1a 50 m.

& Bai 17. Cong ty X can van chuyén mot luong 16n hang hoéa tit nha kho A dén cita hang B, lugng
hang hoa chia ra thanh nhiéu chuyén di bang mot xe tai c6 tai trong t6i da 13 50 tan. Cong ty can
tinh toan dé t6i uu hoa téc do van chuyen hang hoa ciia xe. Biét rang dé béc xép « tan hang héa

ti nha kho A lén xe can thoi gian 50 gis. Sau khi xe dén B, dé di chuyén mdi tan hang tit xe

—z
xubng ctrta hang B can thoi gian 3 phit. Tong thoi gian trung binh di chuyén tit nha kho A dén
ctia hang B v quay vé A 1a 1,2 gis. Em hay cho biét trong mdi chuyén di, xe nén van chuyén bao
nhiéu tan hang dé khéi lugng hang héa duge van chuyén trung binh trén méi gio 14 16n nhat? (két
qud lam tron dén hang phan muoi)

(Y /Z{azfn(f a/d)if[d,zf. Gia stt mdi chuyén van chuyén z tan hang héa, diéu kien 0 < = < 50.

i 3 —2? + 56z + 1440

P12 =
G . < 20(60 — z)

Téng thoi gian van chuyén ctia mdi chuyén 1a T'(x) =

(gi0).

Khéi lugng hang héa van chuyén trung binh méi gio 1a
x 20z - (60 — x)

T(x) —a2+ 56z + 1440°

20(4x% — 2880z + 86400)

T (=22 + 56z + 1440)2

x~ 31,4 (thodn man)

x ~ 688,6 (loai).

m(z) =

= m'(z)

Ty~ =

Bang bién thien

T 0 31,4 50
m’(x) + 0 —
8,12
" / AN
0 5,75
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Tt bang bién thien dé khéi luong hang hoéa van chuyén trung binh méi gio 1a 16n nhat thi mdi xe
nén van chuyén 31,4 tan hang.

& Bai 18. Mot chiéc cong hinh Parabol c6 chiéu cao 9 m, khoang
cach gitta hai chan cong 1a 6 m. Dé van chuyén thimg hang hinh
chit nhat qua cong, ngusi ta diing mot xe kéo c¢é chiéu cao 1 m.

Biét ring mat cit ctia thiing hang qua cong la hinh chit nhat, hoi
dién tich hinh chit nhat dé 16n nhat 14 bao nhieu m? dé xe ché
thing hang c6 thé di qua cong (két qua lam tron dén hang phan
chuc).

oe |-

[} Hu()y ((/(flijzfdz'.

Yy
9
Q P
g — | N
_3/ d a \3 x

Trong hé truc toa do Oxy nhu hinh vé, chiéc cong hinh parabol c6 phuong trinh y = —22 + 9.
Xe ché hang c¢6 thé di qua dudc cong néu diém P thuodc parabol v6i hoanh do diém P bing a,
RV = 2
NP=—-a?4+9—1=-a?+8
Dién tich ctia hinh cht nhat 1a S = MN - NP = 2a - (—a* + 8) = —2a® + 16a.

2v/6

2v/6
Tacc’):S’:—6a2+16:0@a:iT\/_.Dan(O;?))néna:T

a € (0;3). Khi d6 tung do ctia diém P bang —a® + 9 va

Béng bién thién ctia ham s6 S (a) = —2a® + 16a.

2V/6 3
3
Sl + O —

2v/6
3

a 0

S

B

Khi d6 S max = S <¥> = 17,4 (m2).
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& Bai 19. Mot qua tritng khiing long do choi bang nhita c¢6 thiét dién qua truc 16n 13 mot duong
elip. Biét do dai mdi truc 1a 12 cm va 8 cm. Bén trong qué tring ngudi ta can thiét ké mot chiéce
hop hinh tru dé dung cac do choi tré con nhu béng den xanh dé, keo v.v...Héi khéi tru nhu thé
6 thé tich t6i da bao nhiéu cm® (lam tron dén hang don vi).

() Hm)‘g a/(z?z( 71,'(21'.

Gan elip lén heé truc toa do Oxy nhu hinh vé, elip c6 2a = 12 = a = 6; 2b = 8 = b = 4. Phuong

2 2
: —+y—
36 16

trinh chinh téc elip (E)

N 8 o R o N . o R o R > h e
bat chiéu cao va ban kinh day hinh tru ndi tiep elip la h, r thi diem tiep xtic M (5;7") véi

0<h<12;0<7r<A4.

Ty (&)”
Didm M thute (B): = + L —1= 322 T
iem M thude (B): oo + Je = 1= 3=+ ¢
2 2 A h?
REVVR TV 6( 144
9 , h? B3
Thé tich khéi trula V =nr*h =716 1— — | -h=7m | 16h — — ).
144 9
B2 B2
TacéV’:W(16—§>;V’:0:>16—§:0:>h2:48:>h:4\/§€(0;12).
h 0 44/3 12
v/ OV
V(4V3)

Gi4 tri 16n nhat ctia thé tich khéi tru 1a

Vmax - V(4\/§) =T <16 -4

(4v3)°

\/3_9

) ~ 232 (cm?).
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& Bai 20.Mot thanh phd nam trén mot con song Y
chay qua hém nti. Hém c6 chiéu ngang 80 m, mot
bén cao 40 m va mot bén cao 30 m. Mot cay cau

sé dugc xay dung bac qua song va hém nai. So X (—40; 40)
do thiét ké ctia cay cau duge gan hé truc toa do
nhu hinh vé dué6i day. Con duong XY xuyén qua
hém nidi duge moé hinh héa biang phuong trinh

T 3% | 55 Khung vom cita ciu I
= - = : ng vom
Y = 55600 " 16 ung vom cia cau la
mot Parabol ¢6 dinh tai (0,60) va chan tai hai
diém c6 hoanh do z = —40 va x = 40 trén truc
N —40

Hai cot do doc M N va PQ (song song véi truc Oy) la doan ndi gitta khung ctia Parabol va
dusng XY. Tinh tong do dai doan M N va PQ biét rang N va @ 1a hai diém déi xting qua Ovy;
MN la doan c¢6 do dai 16n nhat (lam tron két qua dén hang phan chuc).

4 . - ] 3
[ Hm)‘éy a/mz(jzm Theo bai ra ta c6 phuong trinh ctia Parabol 1 y = 60 — %ZBZ.
) R 3 3
Giao diem ctia parabol va do thi duong cong y = 2;(;0 e 1—?; + 35 1a nghiém ctia phuong trinh

x? 3z S
55600 —1—6+35—60—%x ;
Phuong trinh trén c6 hai nghiém trong khodng (—40;40) la 1 = —23,71, x5 = 27,99.
Khoang cach gitta khung Parabol va duong xuyén nui la

3 4 3
d=60—- —z°— — — + 35| véi —23,71; 27,99

80" (25600 T\ )Vlwe( )71327,99)

3 S 3

Xét & = —— g — - o YRT
¢ 10"~ 25600 T 16 )

Bang bién thién:

z | —23,71 2,49 27,99
d + 0 —
25,23
d / \
0 0

Duta vao bang bién thien, M N 1a doan c¢6 do dai 16n nhat khi x = 2,49 nen M N = d (2,49) ~ 25,23.
Vi N va @ la hai diém déi xing qua Oy nén P c¢6 hoanh do —2, 49.

Suy ra PQ = d(—2,49) ~ 24,3.

Tong do dai M N + PQ = 49, 5.

& Bai 21. Mot ngudi muén tao mot hop dung qua khéi lang tru tam giac déu, khong c6 nap bang
. . . N a
cach cat ba goc ciia mot tam giac deu canh bang a cac doan bang x, (O <x< 5) nhu hinh vé,

roi gap lai tao thanh khdi ling tru tam giac déu. Thé tich khéi ling tru 16n nhat 13 %. Hoi gia tri
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ctia b bang bao nhiéu?

/Y a‘o‘% a/a’“,/ijzfd,zf.

/3

Tam giac AEF vuong tai E c6 FF = AF - tan 30° = =
Ta c6 EF ciing la dudng cao cia hinh lang tru tam giac déu duge tao thanh.

Lai c6, day ctia hinh ling tru dudc tao thanh la tam giac déu c6 canh bang a — 2z.

(a — 21‘)2\/3‘

Suy ra S g5, = 1
2 Z _2 4 _2 2
Thé tich khéi lang trg 1a V = & 4‘7”) i xg/ﬁ _ e 4””) i (o << 9) ;
1
Ta co V' = Z(a—Zx)(a—6$); V/zo(@x:%.
Béang bién thién
0 a
z‘ —_— f—
6 2
v + 0 -
03
vV / 54 \
0 0

3
Vay thé tich khéi lang tru 16n nhat 1a 5—4. Nén b = 54.

& Bai 22. Cho mot tAm nhom hinh Iuc giac déu canh 90 cm. Ngudi ta cat ¢ moi dinh clia tam
nhom hai hinh tam gidc vuong bang nhau, biét canh goc vuéng nhé bang = (cm) (cat phan t6 dam
ctia tdm nhom) 16i gap tam nhom nhu hinh vé dé duge mot hinh lang tru luc giac déu khong cé

172
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nap. Tim z dé theé tich ctia khéi lang tru luc gidc déu trén 1a 16n nhat.

ﬁg.}{uvz7c£&27dhﬂ

Lang tru c6 dién tich day bang B

0C?*V/3 A
4 C|

S=6-

/0 (OB — BC)?

2
2
2 cos ABC

37\/3(90 — 27)>
— 6v/3(45 — ).
Chidu cao h = AC = z - tan ABC = V3.
Thé tich lang tru V = Sh = 18x(45 — x)% = 18 (2% — 9022 + 452).

Xét ham s6 V' = 18 (z® — 9022 + 45%) v6i x > 0.
Dao ham V' = 18 (322 — 180z + 45?).

z =15 = y = 243000

Khido V' =0=
r=45=y=0.

Bang bién thién

x 0 15 45
V'(x) “THCS THE
243000
0 0

Dira vao bang bién thién ta nhan x = 15.

& Bai 23. Hai thanh phd A va B cich nhau mot con song. Ngudi ta xay dung mot cay cau EF
bac qua song biét rang thanh phd A cach con song mot khoang 14 5km va thanh phd B cach con
song mot khoang 14 7km (hinh vé), biét HE + K F = 24km va do dai EF khong doi. Hoi xay cay
cau cach thanh phé B la bao nhiéu dé duong di tit thanh phd A dén thanh phé B la ngan nhat
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(di theo duong AEFB)? (Két qua lam tron dén km)

5k
A

E F
Song

K Tkm

[ h’uo;czﬁ f/(fn,(jzfdzi. Dat HE = z va FK = y (x,y > 0). Theo gia thié¢t HE + KF = 24 =
r+y=24=y=24—u.

Ap dung dinh 1y Pytago trong céc tam giac vuong AHE va BKF':

AE = /AH? + HE? = /25 + 22

BF =/BK? + FK? = \/49 + 32 = \/49 + (24 — z)?

Vi do dai cau EF khong doi, quang duong AE + EF + F B ngan nhat khi AE + BF ngan nhat.
Xét ham s6 f(x) = Va2 + 25 + /(24 — )% + 49 trén khoang (0; 24).

T 24 — x
Dao ham: f'(z) = = .
' 72) Va2 +25 /(24— 12)2+49
x 24—z z? (24 — x)?

!/ _ Lol —
fle)=0e Vi2+25 /(24— z)? + 49 Sy (24 — )2 + 49
& 4927 =25(24 — 2)* & Tz = 5(24 — z) & 122 = 120 & = = 10.
Khi x = 10 thi y = 14.
Khoang cach tit cay cau dén thanh phd B la do dai doan BF:
BF = /49 + 142 = /245 = 7\/5 ~ 15,65 km.
Lam tron dén hang don vi ta dugc 16km.

& Bai 24. Trong mot thi nghiém y hoc, ngudi ta cady 100000 con vi khuan vio moi truong dinh
dudng. Bang thuc nghiem ngudi ta xac dinh dude s6 luong vi khuan N thay doi theo thoi gian
biing cong thitc N(t) = 80t — 36002 + 48000t 4+ 100000 (thdi gian ¢ tinh bing giay 0 < ¢ < 45).
Goi (a;b) 1a khoang thoi gian dai nhat dé vi khuan tang. Hiéu a — b bing bao nhiéu?

(e} Haf()y f/(?/ﬁ(.‘(&i Ta c6 N(t) = 80t3 —3600¢> 448000t + 100000 = N'(t) = 240t> — 7200t +48000.

t=10
N'(t) = 240t? — 7200t + 48000 = 0 &<
1 Hal)
Bang bién thién
x 0 10 20 45
f(x) + 0 - 0 +

o
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2 P Z a = 20
Vay vi khuan tang trong khoang thoi gian lau nhat 1a (20;45) = { . =a—b=—25.

& Bai 25. Mot cong ty san xuit san pham va doanh thu (don vi: trieu dong) tit viéc ban san
pham duge mo ta bdi ham s6 R(z) = —22° + 922 + 122 + 100. Trong d6, = 1a s6 lugng san pham
dugc ban ra (tinh bing ngan san pham). Hoi s6 lugng san pham t6i thiéu phai ban ra dé doanh
thu bt dau tang 1a bao nhiéu san pham? (Két qua lam tron dén hang don vi).

(&) /'[u‘o/‘igj a,/r?/’éj[d[, Ta ¢6 R(z) = —22° 4+ 927 + 122 + 100.

Tap xac dinh 2 = (0, +00).
= R'(z) = —62% + 182 + 12 = 0

_ Vi I
oo 3TV ae e = 3T seis

2 5

x 0 3 +2\/ﬁ +o0

R'(x) - 0 +

0 +00

R(z)
14,16

Do vay sb luong san pham t6i thiéu phai ban ra dé doanh thu bat dau tang la
3,5616 - 1000 = 3561,6 hay 3562 san pham.

& Bai 26. Trong mot nghién citu tai Vien Stic khée Tam than Qudc gia, cac nha khoa hoc theo
ddi do day vo ndo (cortex) ctia 307 tré em c6 IQ cao (121 — 149) qua tudi ¢ (tinh bing nam), véi
mo hinh
S(t) = 0,000989t> — 0,0486t* + 0,7116t + 1,46, 5 <t < 19.

Hoéi vé nédo cua tré c6 1Q siéu tri tue dat do day cuc dai vao khoang bao nhiéu tudi (lam tron két
qud dén hang don vj)?
N Hoong din oidéi. Ta co S'(t) = 3-0,000989t% —2-0,0486t 40,7116 = 0,002967t>—0,0972t+0,7116.

C
Suy ra
, s t ~ 21,72(loai)
S'(t) = 0 < 0,002967t — 0,0972t + 0,7116 = 0 =
t ~ 11,04(nhan).

Bang bién thién

¢ 5 11,04 19
S'(t) + 0 -
4,72
S(t) - .
3,93 4,22

T bang bién thien, ta thay S(t) dat cyc dai tai ¢t ~ 11,04.
Vay v6 néo ciia tré c6 1Q sieu tri tué dat do day cuc dai vao khoang 11 tudi.

& Bai 27. Dinh mtc cau mdi thang ctia dong ho deo tay Peget phu thudc vao gia don vi p theo
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o0
0,01z2 +1’ ‘
chiéc. Héi nha sdn xuat phai ban bao nhiéu nghin chiéc dé doanh thu R = px dat cyc dai?

phuong trinh cau p = 0 <z < 20 trong d6 p tinh bang do la va x tinh bang nghin

[ Hu()y din oiéi. Doanh thu ma nha sin xuit dat duge khi ban x nghin chiée ddng hd deo tay
C

Peget 1a
R(z) =p(z) -z = 5O—Ivéi 0 <z <20.
0,01z2 + 1
Ta co
)= 5 (0.012% +1) = 502 - 0,020 _ 50 (0,01a® +1-0,02¢%) _ 50 (1 —0,012%)
(0,0122 + 1) (0,0122 + 1) (0,0122 + 1)
Suy ra
R(z) =0 200 = 0’015‘? —0e1-00122=0s | 10(nhan‘)
(0,0122 + 1) z = —10(loai).
Bang bién thién
T 0 10 20
R'(x) 0" -
250

Rw) | O\
0 2

00

Tu bang bién thien, ta thay R(t) dat cyc dai tai z = 10.
Vay dé doanh thu R = px dat cyc dai thi nha san xuat phai ban 10 nghin chiéc dong hd deo tay
Peget.

& Bai 28. Trong khoang thoi gian tit ngay 01/01/2024 dén hét ngay 30/12/2024 nhém nghien
citu da quan sat sy phat trién ctia mot quan thé sinh vat X. Két qua nghién citu chi ra ring, tai
ngay thit ¢ clia nam 2024 (tinh tit ngay 01/01/2024) s ca thé sinh vat X trong quan thé dugc ude

v 1
lugng bdi ham so f (t) = —%t?’ + bt + ct +12000 (con), 0 < ¢ < 365 va ngay 26/09/2024 1a ngay
c6 86 lugng c4 theé sinh vat X nhiéu nhat v6i 55 740 con. Ngay 25/11/2014 s6 lugng ca thé sinh vat

X dugc ude lugng khodng bao nhiéu nghin con? (Két qua lam tron dén hang phan chuc)

[ Ha‘o‘y din gidi. Nam 2024, thang mot c6 31 ngay, thang hai c6 29 ngay, thang ba c¢6 31 ngay,
thang tu c6 30 ngay, thang nam c6 31 ngay, thang sau c6 30 ngay, thang bay c6 31 ngay, thang
tam c6 31 ngay, thang chin c¢6 30 ngay, thang mudi c6 31 ngay, thang musi mot ¢6 30 ngay.

Ta c6 f(t) = —%t?’ +0t2 +ct + 12000 = f' (t) = —mﬁ + 2bt + c.

Ngay 26/09/2024 ting véi t = 270 1a ngay c6 s6 lugng ca thé sinh vat X nhidu nhat véi 55 740 con
nén ham s6 dat cuc dai tai ¢t = 270. Ta ¢6

1 2
{f/(270) =0 — m270 +540b+c¢c=0
B 1
f(270) = 55740 — 5552T0° + b 270 + 270 - ¢ 4 12000 = 55740

540 - b+ ¢ = 729

==
72900 - b+ 270 - ¢ = 109350
p= O

N 5
c = &1.
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. 1
Do d6, ham s6 da cho 1a f (t) = ——13 + §t2 + 81t + 12 000.

300 )
Thit lai f (1) = —1—(1)0t2 + 15—215 +81=f(t)=0« [Z ; 2_7;)0 (loai).
Bang bién thién
: 1o 970 365
J'(#) r 9 -
55740

f(t) / \

Ham s6 dat cuc dai tai t = 270.
Ngay 25/11/2014 ting v6i t = 330, khi d6 s6 luong cé the sinh vat X dugdc ude lugng khodng bing

1 6
f(330) = — 505 330° + = - 330° + 81330 + 12000 = 49620 (con).

& Bai 29. Trong mat phang toa do Oxy (don vi trén méi truc 14 mét), mit cat doc clia mot cau
di bo dang séng dugc mo phéng bang do thi ctia ham bac ba y = f(x) = az® + bz? + cx + d,
(0 <z <90) (tham khao hinh vé).

y (m)

6 Ll B - B - - B - T

@) x (m)

Mit cau di qua ba mbe A(0;27), C(50;27), D(80;27). Do cao nhé nhat (khodng céch thang ding
tt mat cau t6i mat dat y = 0) 1a 6 m. Hoi do cao 16n nhat clia mét cau so v6i mit dat bang bao
nhiéu (don vi: mét, lam tron dén mot chit s6 thap phan)?
[} Hmfy din oidi. Vi f£(0) = f(50) = f(80) = 27 nén ton tai k # 0 sao cho
C
f(z) — 27 = kx(xz — 50)(x — 80).
Dit h(z) = x(x — 50)(x — 80) = #* — 1302% + 4000z. Khi d6

xz =20
R (z) = 32 — 2602 4+ 4000 = 0 = 200
€r=—.

3

Tit do thi ta thay k < 0, do do

Foin = (20) = 27 + & - h(20) va fmaxzf<@> :27+k.h(@>_
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Lai ¢6 h(20) =20 - (—30) - (—60) = 36 000. Do cao nhé nhat bang 6 m dan t6i
21 7
36000 12000

" 200\ 200 50 ( 40\ 400000
3 ) 3 3 3 ) 27

7 400 000 700 2887
— 2 e — — f— 2 _—= ) mj.
Jmax = 27 12000 ( 27 > [ 81 81 35,6 (m)

Vay cao do 16n nhat (lam tron mot chit s6 thap phan) 1a 35,6m.

21 +Fk-36000 =6 =k =—

Lai c6

Suy ra

& Bai 30. Chi phi xuat ban x cudn tap chi (bao gom: luong can bo, cong nhan vién, gidy in...)
duge cho bdi C(x) = 2? — 2000z + 108 dong. Chi phi phat hanh cho méi cuén la 4 nghin dong

T(x)

(4000 dong). M(x) = ——% véi T(x) 1a tdng chi phi (xuat ban va phat hanh) cho z cudn tap chi,
5

duge goi 1a chi phi trung binh cho mot cudén tap chi khi xuat ban x cuén. Khi s6 luong cuén tap
chi phat hanh cuyc 16n thi chi phi trung binh cho méi cuén tap chi M(x) sé tiem can véi duong
thing c6 phuong trinh dang y = ax + b. Tinh P = 68a + 3b + 800.

[ Ha’dny f/é\,/z[zfézf. Theo gia thiét, ta co:
J T

T(z) = C(x) + 4000x = 2% — 2000z + 10® + 4000z = x? + 2000z + 10® (dong).

T 2 +2000 108 108
M(z) = L&) _ &7+ 20000+10° 107 o0,
x x x
) | 108 . 108
lim [M(z)— (z +2000)] = lim [z 42000+ — — (z+2000)| = lim — =0.
Tr—+00 T——+00 €T T—+00 I

. A 108
Khi d6 do thi ham s6 M (z) = x + 2000 + — ¢6 1 tiém can xién la y = z + 2000.
97

Khi s6 lugng cudn tap chi phat hanh cyc 16n thi chi phi trung binh cho méi cuén tap chi M (z)
sé tiem can véi dudng thang y = x + 2000.

a=1
Suy ra
{b = 2000.

Vay P = 68a + 3b+ 800 = 68 - 1 4 3 - 2000 + 800 = 6868.

& Bai 31. Gia st dan sb6 ciia mot huyen sau ¢ nam ké tit nam 2024 duge mo ta bdi ham s6
20t + 5

J(t) = =5t 2 0 (nghin ngudi). Dan s0 ctia huyen d6 luon tang nhung khong vuot qua bao
nhiéu nghin nguoi?
20 4 2
| \ 20t + 5 t
Y = I =20,
Haofy r/mz(jml Ta co tg_fgloo f(t) tlg_noo t+2 t£+moo 1+ 2 20
t

Vay dan s6 ctia huyén d6 khong vugt qua 20 (nghin ngudi).

& Bai 32. Mot cong ty san xuat may tinh da xac dinh dugc rang, tinh trung binh mot nhan vien

7 1y 20 .
c6 the lap rap duge N(z) = +x4 (x > 0) bo phan mdi ngay sau x ngay dao tao. Xem y = N(x)
T

1a mot ham s6 xac dinh trén [0; +00), khi s6 ngay dao tao ting len, hay tinh s6 bo phan mot nhan
vién 1ap rap t6i da khong vuot qua bao nhiéu?
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. . : 50 50
o /{mfz(y din gici. Taco6 lim N(z) = lim L= lim = 50. Vay mot nhan vién 1ap

C T—+00 z—+oo T + 4 z—+oo | +
rap toi da khong vugt qua 50 bo phan may tinh.
& Bai 33. Nong do thudc trong méau clia mot bénh nhan sau khi tiem ¢ giay 1a P(¢) <m—?) V6i
m

P(t) cho béi cong thite P(t) = /0,092 + 0,018¢ + 0,05 — 0,3¢. Nong do thude ton du, titc nong do
thudc van con trong co thé benh nhan trong dai han khi tiém 1a bao nhiéu?

[} Ha’o‘nj r/(c/z(jm‘z Do dé bai cho nong do thudc trong co thé benh nhan trong dai han nén
t — +o0.

Ta c6

lim P(t) = lim (\/0,09152 10,018t + 0,05 — 0,3t>

t—-+o0 t——+o0

0,09¢% + 0,018t + 0,05 — (0,3t)?
= lim

t=te0 1 /0,09¢2 + 0,018¢ + 0,05 + 0,3t
0,018¢ + 0,05

lim
t=+o0 4 /0,09¢2 + 0,018t + 0,05 + 0,3t

(O 018 + @)
. t
= lim

> 0,018 0,05
t<\/0,09+’7+ " +03>

0,05
o t _ ) i
_th+m 0.018  0.05 _\/m+03_0’03'
—+400
\/0,09+’—+’t—2 0,3 ’ ’

Vay nong do thudc ton du trong co thé bénh nhan 14 0,03 (m—%>
m

& Bai 34. Mot bé chita 1000 lit nude tinh khiét. Ngusi ta bom vao bé d6 nuée mudi c¢6 ndng do
15 gam mudi cho méi lit nude véi téc do 20 lit /phit. Biét ring nong do mudi trong bé sau ¢ phit
(tinh bing ti s6 clia khéi lugng mudi trong bé va thé tich nuée trong bé, don vi: gam/lit) 14 mot
ham s6 f(t), thoi gian ¢ tinh béng phit. Phuong trinh tiém can ngang ctia do thi ham s6 f(¢) béng
la y =a, (a € R). Tim a.

[ /{uon (/mz(/mm Sau t phit, ta c6 khéi lugng mudi trong bé 1a 20 - 15¢ = 300t (gam).
Thé tich clia lugng nude trong bé sau ¢ phit 1a 1000 + 20¢ (lit).

L o™
1000 + 20t 100 + 2t

Do d6 nong do mudi sau ¢ phit 1a f(t) = (gam/lit).

30t 0 R .
= 15 nén do thi ham s6 y = f(¢) c6 phuong trinh tiém

Ta c6 llm f():tﬁw»oom 2

can ngang la y = 15.

Vay a = 15.
& Bai 35. S6 lugng san pham ban dudc ctia mot cilta hang quan ao trong ¢ (thang) duge cho bdi
2 8 .
cong thic: S(t) = 200 <§ - 2——i—t> v6i t > 1. Xem y = S(t) 1a mot ham s6 xac dinh trén nita

khoang 1;+00), biét rang tiém can ngang ctia do thi ham s6 c¢6 dang %, a,b € N*, (a,b) = 1. Tinh
P =a—2b.
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2 8 2 400
N wong din gidi. 5 i = 1 L S = -
Haa/y a/mz(j[” Ta c6 xgrfoo S(t) zggloo 200 (3 pn t> 200 3 3 Suy ra a = 400,
b=3.

Vay P =a — 2b =400 — 6 = 394.

& Bai 36. Nguoi ta mudn lam mot cai bé dang hinh hop chit nhat khong nip cé thé tich bing
1m?®. Chiéu cao ctia bé 1a 5dm, cac kich thude khac 1a x(m), y(m) véi x > 0 va y > 0. Dién tich
toan phan ctia bé (khong ké nap) 14 ham s6 S(x) trén khoang (0; +0o). Duong tiém can xién ciia
do thi ham s6 S(x) la dudng thang y = az + b. Tinh gid tri ctia biéu thiic P = a® + b2

[ /Z{azfn(j dén giii. Do thé tich ctia bé 1a 1m? nén 0,52y = 1 < 2y = 2.
C
N , 2
Dién tich toan phan ctia be 1a S(z) =2y +2-05-2+2-0,5-y=2+x+ —, véi (z > 0).
x

Tacs lim (S()—(z+2) = lim = =0.

Tr—400 r——+oo I

Suy ra do thi ham s6 S(z) c6 duong tiem can xien lay =z +2 = a=1;b = 2.

Vay P =a? +V? = 5.
& Bai 37. Mot manh vuon hinh chit nhat c6 dién tich bang 144 m?. Biét do dai mot canh clia
méanh vuon 1a z(m). Goi P(z) (mét) 1a biéu thic tinh chu vi ctia manh vuon. Tim tiém can ding
va tiém can xién ctia do thi ham s6 P(z).
() Hucwj (/(5)2(71'(217, Ta ¢6 do dai mot canh ctia manh vuon la x(m) nén do dai canh con lai cta

144

méanh vudn 1a — (m).
7

144 72
Vay chu vi cia manh vudn 1la P(z) = 2 (x + —) =2 + —.
x iy

i
& Tacod lim f(x) = lim (2:1;—1- 7—) =2
i

z—0t z—0t

Tuong tu, lim P(x) = —oc.

z—0~
Vay do thi ham s6 f(z) c6 tiém can ding la duong thang z = 0.
72

lim [P(z) —2x] = lim — =0

& Ta cé T—+00 T——+00 71‘2
lim [P(z) —2z] = lim — =0.

T——00 T——00 T

Vay do thi ham s6 P(z) c6 tiém can xién 1a dudng thing y = 2z.

& Bai 38. Mot manh dat hinh thang vuong c6 day 16n gap doi day nho, c6 dién tich 1a S = 24
(m?). Goi z(m) 1a do dai day nho va P(x) 1a chu vi manh dat d6. Tim s6 tiém can ctia P(z).

(e} Hm)‘/zj r/ézz(jzf(z’zf. Goi z 1a do dai ddy nhé ctia hinh thang (z > 0).

Ta c6 do dai day 16n la 2.

. . 25 16
Chieu cao ciia hinh thang la h = = —.
T+ 2x T
16 ° 256
Do dai canh con lai cua hinh thang 1& /22 + (—) =1/r*+ —
x x
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16 256 / 256 16
Khido P(z) = v+ — +2r+ /22 + — = 3w+ /2% + — + — (tap xdc dinh Z = (0; +00)).
x T X X
/ 256 16 /256 16
3r + $2—|——2+— 3+ 1—|——4+—2
T T T T

do thi ham s6 khong c6 tiém can ngang.
1 N .
lim P(z) = lim — [3:62 + vVt + 256 + 16] = 400 nén do thi ham so6 ¢6 mot tiem can ding

Do lim P(z) = lim = 400 nén

T—+400 T—+400

= lim =z
r——+00

z—0t x—0t+ X
la truc Oy
2 1 2 1
lim (P(z)—4z) = lim |1/22+ 22 — 4+ 20| = lim 56 61 _,
rrteo @—+00 x? x z—+00 256 2
xr 2+ — X
x

Khi d6 do thi ham s6 ¢6 1 tiém can xién y = 4z.
Vay d6 thi ham s6 c6 2 tiém can.

& Bai 39. S6 lugng san pham ban dudc ctia mot ciita hang quan ao trong ¢ (thang) dude cho bdi
2 8 ,

cong thic: S(t) = 200 <§ - 2——1—15) voi t > 1. Xem y = S(t) 1a mot ham s6 xac dinh trén nia

khoang [1; +00), biét rang tiém can ngang ctia do thi ham s6 c6 dang %, a,b € N*, (a,b) = 1. Tinh

P =a—2b.
[ HL/()/’W a}({/z(fzfdzf,

2 8 2 400
Ta co: i = lim 2 — — —Bi— 200 . - = — = 400;0 = 3.
a co t_gnooS(t) Jim 00 <3 2—|—t> 00 3 Yy 00;b =3

Vay P =a — 2b =400 — 6 = 394.
& Bai 40. Tu mot tam ton hinh chit nhat c¢6 cac kich thude 1a z(m),y(m) véiz > 1 vay > 1 va

dién tich bang 4m?, ngudi ta cat béon hinh vuong bang nhau & boén goc roi gap thanh mot cai thiing
dang hinh hop chit nhat khong nap (nhu hinh vé) c¢6 chidu cao bang 0, 5m. Thé tich clia thimg la

ham s6 V(z) trén khoang (1; +00). Do thi ham s6 y = ¢6 bao nhiéu dudng tiém can ding?

V(x)

[ /‘[u‘o‘zy disn 0lal.

Do tam ton c6 dien tich bang 4m? nén o2y = 4 <y = —.
T

Thiing c6 chiéu cao 1a 0, 5m va cac kich thude con lai ctia thing la: . — 1 va y — 1.

2 . 1 4 —1)(4 -
Thé tich ctia thung la V(m):O,E)-(x—l)(y—l):E(x—l) (__1) — ( 2)( w)
x x
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1 2z
S T )
Ta co:
lim ! = lim 2 = 400 va lim ! = lim 2 = —o00 = duong
v+ V(z)  aort (z—1)(4— 1) es1- V(z)  a=1- (x—1)(4 —2)
thing z = 1 1 duong tiém can ding.
lim ! = lim 20 —oo va lim ! = lim 20 = 400 = dudng
z—4t V( ) z—4+ (I — 1)(4 — I) z—4- V( ) x—4- (CL’ — 1)(4 — (L’)

thing « = 4 1 duong tiem can ding.

Vay do6 thi ham s6 y =

Vi) ¢6 2 duong tiém can ding.

& Bai 41. Cho ham s6 f(z) = 2z — Va? — 3z. Tim s6 dudng tiém can xién ctia do thi ham s6.
lﬁ HMOIZF f/Q/Z(jZ(ZZ

Ham s6 xac dinh va lién tuc tréen D = (—o0; 0] U [3; +00).

Ta co:
Ve — oA
o= lmfl AR " 3= _ (2— 1—§>:1.
r—+oo0 T T—r+00 x r—+00 x

— ) — T _J7Z i — _ Yoo
b= mgrfoo (f(x) — ) xgrfoo (2z — V2?2 — 3z — x) xgrfoo (z 22 — 3z)
= lim 51 = lim L = §

I—>+oox+\/x2—3x r——+00 3 2

14 4/1— 3
xXr

3 . My A
=y=1x+ 3 la tiém can xién cua do thi ham s6 khi x — +o0.

Mt khéc:
o WEE B 3
o— R PRV W W (2+ 1——):3.
r——00 I T—>—00 €T T——00 9%

b= lim (f(z)—3z)= lim (2z— V22 —3z—3z) = lim (—.a:—\/x2—39c)

T—+—00 T——00 T——00

= — lim (:c+\/x2—3x):— lim Vi = — lim 3

T——00 T—— oox_‘/l‘Q 3z T—— 001+ /

=y =3r— 3 la tiém can xién cua do thi ham so khi z — —oo.

OJ

Vay do thi ham s6 c¢6 2 duong tiém can xién.
& Bai 42. Ngusi ta mudén lam mot cii bé dang hinh hop chit nhat khong nap (nhu hinh vé) c¢6 the
tich bing 1m3. Chiéu cao ctia bé 1a 5dm, cac kich thude khac 1a x(m),y(m) véi x > 0 va y > 0.
Dién tich toan phan ctia bé (khong ké nap) 1a ham s6 S(x) trén khoang (0; +00). Duong tiém can
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xién ctia d6 thi ham s6 S(x) 1a duong thang y = ax + b. Tinh gia tri ctia biéu thic P = a? + b2

5dm

e /lucong a/(z‘vz(zzz
D6i 5dm = 0, 5m.
Do thé tich ctia bé la Im® nén 0,52y =1l S ry =2 <y = %
Dién tich toan phan ctia bé (khong nap) la:
S(a:):xy~|—2-0,5-x+2-0,5-y:2+x+;, (x > 0)

Ta c6: lim (S(z)— (z+2)) = lim s 0.

z—+00 z—+00 T
Suy ra do thi ham s6 S(z) c¢6 duong tiem can xién la y = x + 2.
Tudotacoa=1;b=2.
Vay P=a?+b* =1%>+2? =5.
& Bai ;)3.+%ié stt dan s6 ctia mot huyen sau ¢ nam ké tit nam 2024 dudc mo td béi ham sb

f(t) = il t > 0 (nghin nguoi). Dan s6 ctia huyen d6 luon tdng nhung khong vugt qua bao

nhiéu nghin nguasi?

fQAfﬁudzy(%§27&ﬁl

20 + >
20t +5 t
Ta c6 lim f(¢) = lim 70 _ im £ — 90.
t—+oco t—+oo t 42 t——+00 g 2
t

Vay dan s6 ctia huyén d6 khong vugt qua 20 (nghin ngudi).

& Bai 44. Dé loai bé 2% chat gay 6 nhiém khong khi tit khi thai cia mot nha may, ngudi ta wée

. 400z + 10 S
lugng chi phi can bé ra la C(x) = # (trieu dong), 0 < < 100. Tim dudng tiém can ding
—z
ctia do thi ham s6 C(x).
[ }iL%%z7 aé%p il
400 10
Tacé lim C(z)= lim O+ 0 00.
2—100~ z—100- 100 —

Vay duong thang z = 100 4 dudng tiém can ding ctia do thi ham s6 C/(z).

& Bai 45. Mot cong ty san xuat do choi ude tinh chi phi dé san xuit = (sén pham) la C(z) =
222 + x + 25 (nghin dong). Goi f(x) la chi phi san xuit trung binh mé&i sdn pham. Phuong trinh
duong tiém can xién ctia do thi ham s6 f(z) c6 dang y = ax + b, coi x € [0;+00). Tinh T' = a + 2b.

[} }iuvzfvaéﬁzjuﬁi.
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. . . 222 25 25
Chi phi dé san xuat trung binh mdt san pham la f(x) = A rTS 2r + 1+ — (nghin
x x
dong).
Taco lim [f() — (224 1)) = lim 2> =0
aco lim [f(x)— (2x = lim — =0.
r——+00 r——+o00 I

Vay dudng thang y = 2z + 1 1a dudng tiem can xién ctia do thi ham s6 f(x).
Sa=2b=1=T=a+2b=2+2(1) =4

& Bai 46. Mot bé chita 6000 lit nude tinh khiét. Ngudi ta bom vao bé d6 nude mubi ¢6 nong do
25 gam mudi cho mdi lit nude véi toe do 20 lit/phat. Gid sit sau ¢ phut, ti s6 gitta khoi lugng mudi
trong bé va the tich nude trong bé (don vi gam/lit) 14 mot ham f(¢). Tim duong tiém can ngang
ctia do thi ham s6 f(¢), coi t € [0; +00).

[} Ha‘(f% (/(5/271’(2[,
Sau t phut khéi lugng mudi trong beé 1a 25 - 20 - t = 500t (gam).

Thé tich clia bé sau t phit 1a 6000 + 20¢ (lit).
500t 25t

Khi d6 f(t) = - Iit).
146 f(t) = Go00 720t — 30037 \&A/1t)
. 95t , 25
tLlinoof(t) e 300 ¢ . @ i i
¢

Vay duong thing y = 25 4 dudng tiém can ngang ciia do thi ham s6 f(¢).

& Bai 47. Mot manh dat hinh thang vuong c6 day 16n gap doi day nho, c6 dién tich 1a .S = 24(m?).
Goi z(m) la do dai day nhé va P(z) la chu vi manh dat d6. Tim s6 tiém can ciua P(z).

[ Ha‘o/’égﬁ c/(?léjz'(z’ Z.

Goi z 1a do dai day nho ctia hinh thang (z > 0). Ta ¢6 ddy 16n 1a 2.
25 48 16

Chiéu cao ctia hinh thang la h = = —
r+2r 3v w

T z2

16 256 16 256
Khido P(z) = v+ —+2r+4 /22 + — = 3o+ — +1/2? + — (tap xdc dinh D = (0; +00)).
T T 2 T
256 16 256 16
B+ a2+ =+ — =+
T 7

x4 * x?
do6 thi ham s6 khong c6 tiém can ngang.

, , 256 16
3r+ e+ — + —
x x

lim (P(x) —4x) = lim

T—r—+00 Tr—r+00

16\ > 256
Do dai canh con lai ciia hinh thang 1a 4 [ 22 + <—) =4 /22 + —.

= lim z|3+4/1+ = 400 nén

T——+00

Do lim P(z) = lim

T—>+00 T—>+00

lim P(z) = lim

= 400 nén do thi ham s6 c6 mot tiem can ding 1
z—0t z—0t

truc Oy.
256

256 16 16
24+ — —2x+—| = lim a? + —| =0.
x? x z—-+00 256 x

2
T+ 5t
x
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Khi d6 do thi ham s6 c6 1 tiém can xién y = 4x.
Vay do6 thi ham s6 ¢6 2 tiém can.
& Bai 48. Chi phi xuat ban z cudn tap chi duge cho béi C'(z) = 2* — 2000z + 10® dong. Chi phi
T(x)
2z ‘/E 2z 2z P Z
chi, dugce goi la chi phi trung binh cho mot cudn tap chi khi xuat ban x cuon. Khi s6 lugng cuon

tap chi phat hanh cyc 16n thi chi phi trung binh cho méi cudn tap chi M(z) sé tiém can v6i dudng
c6 phuong trinh dang y = ax + b. Tinh T" = 25a + b.

phéat hanh cho méi cudn 1a 4 nghin dong. M(x) = v6i T(x) 1a tong chi phi cho x cudn tap

o L[()/’EZ/C a/(i/z(jzfdzf,

Theo gia thiét, ta co:
T(z) = C(x) + 4000x = 2% + 2000z + 10°.
T 108
M(zx) = T(@) =000 4 ——
T 7

1 8
lim (M(z) — (= + 2000)) = lim — —0.

T —+00 r—+00 I

Khi d6 do thi ham s6 ¢6 1 tiém can xién y = z + 2000.

= a=1,b=2000.

Vay T = 25a + b = 25(1) + 2000 = 2025.
& Bai 49. Mot vat chuyén dong theo quy luat s(t) = —2t3 + 24¢% + 9t — 3 véi t (giay) 1a khodng
thoi gian tit ldc bat dau chuyén dong va s(t) (m) la quang dudng vat di duge trong khodng thai
gian d6. Héi trong khoang thoi gian 10 giay ké tit lic bat dau chuyén dong, vat chuyen dong nhanh
dan hay cham dan?
[ H“”{? c/a?‘/z.c/mfa’zl. Van téc chuyén dong ctia vat dudc xac dinh theo cong thiic: v(t) = s'(t) =
—6t% + 48t + 9.
Ta c6 V'(t) = =12t +48; V'(t) =0 < ¢t = 4.
Tit d6 ta c6 bang bién thién:

Nhin vao bang bién thién ta thay: Tit thoi diem bat dau chuyen dong dén thoi diém t = 4 giay,

vat chuyén dong nhanh dan. Ti thoi diém ¢ = 4 giay dén thoi diem ¢ = 10 giay, vat chuyén dong

cham dan.

& Bai 50. Thé tich nudc ciia mot bé boi sau ¢ phit bom duge tinh theo cong thic V(t) =
1 tt ) ,

100 (30153 - Z) v6i 0 < t < 90. Toc do bom nuée 6 thoi diem ¢ duge tinh theo cong thic

v(t) = V'(t). Tim thoi diém tdc do bom nudc 1a 16n nhat va tinh téc do bom nude 16n nhat dé.
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e ucong f/é;ijz(zz. Ta c6 v(t) = V/(t) = 15 (90t — 13).

W(t) = —— (180t — 32).

~ 100
t=0
V() =0& .
£ =60
Bang bién thién:
t 0 60 90
V()]0 + 0 —
o() 1080
/ N\
0 0

Tt bang bién thién ta thay: Téc do bom nuée 16n nhat bang 1080, tai thoi diém ¢ = 60 phiit.

& Bai 51. Mot hgp tac x4 nudi ca thi nghiém trong ho. Nguoi ta thay ring néu trén moi don vi
dién tich ctia mat ho ¢6 n con ca thi trung binh mdi con ca sau mot vu can nang P(n) = 480 — 20n
(gam). Héi phéi tha s6 lugng ca trén mot don vi dién tich ctia mat ho thuoe khodng nao dudi day
dé can ning trung binh ctia s6 ca dé tang?

[} Hm}y K/r'z‘)z(jz'fézf. Sau mot vi, s6 ca trén moéi don vi dién tich mit ho c¢6 can niang trung binh
la:

f(n) =nP(n) = 480n — 20n? (gam).

'(n) = 480 — 40n = 0 < n = 12.

Bang bién thién:

n 0 12 400
f'(n) + 0 -
f(n) f(12)
a N\

Tt bang bién thién, suy ra trén méi don vi dién tich ctia mat ho, s6 ca can tha trong khoing
(0;12).
& Bai 52. Sau khi phat hién mot benh dich, cac chuyén gia y té udc tinh s6 ngusi nhiém bénh ké
tit ngdy xuat hién bénh nhan dau tien dén ngay tht ¢ 1a f(t) = 45t> — 3t = 0,1,2,...,25. Néu
coi f(t) 1a ham s6 xac dinh trén doan [0;25] thi dao ham f’(¢) duge xem la toc do truyén bénh
(ngudi/ngay) tai thoi diém ¢. Xac dinh khodng thsi gian ma tdc do truyén bénh gidm?
(2} HL(’()/‘/Z/C (/(2\/7&7[(2'7[. f'(t) =90t — 3t%; f"(t) =90 —6t, f"(t) =0 &t = 15.

C
Bang bién thién:

t |0 15 25
1) + 0 -
140 675

a N\

Vay khoang thoi gian (15;25) ngay thi téc do truyén bénh gidm.
& Bai 53. Ho ép khi quan co lai, &nh hudng dén toéc do clia khong khi vao khi quan. Téc do clia
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khong khi di vao khi quan khi ho duge cho béi cong thiic

V=kR-r)r*véi0<r<R,
trong do6 k 1a hing s6, R 1a ban kinh binh thuong ctia khi quan, r 14 ban kinh khi quan khi ho
(Nguon: R. Larson and B. Edwards, Calculus 10e, Cengage 2014). Hoi ban kinh ctia khi quén khi
ho biang bao nhiéu thi téc do ctia khong khi di vao khi quan 1a 16n nhat?
[ Huogy (/(Efijzf(éz'. Xét ham s6 V(r) = k(R —r)r? = kRr? — kr3 v6i 0 <r < R.
Ta c6 V'(r) = 2kRr — 3kr?.

r =0 (nhan)
V'(r)=0«2kRr —3kr* =0 kr(2R—3r) =0 & ) :
= gR (nhan)
Béng bién thién ctia ham s6 V (r) nhu sau:
2R
(A 0 — R
3
V'(r) + 0 =
V(%)
Vi(r) / \
0 0

p ) P P 2
Dua vao bang bién thién trén, ta thay ham so V(r) dat gia tri 16n nhat tai r = §R'
2 D P
Vay khi r = gR thi toc do cta khong khi di vao khi quan la 16n nhat.

& Bai 54. Giam doc mot nha hat A dang phan van trong viéc xac dinh mic gia vé xem céc chuong
trinh dugc trinh chiéu trong nha hat. Viéc nay rat quan trong né sé quyét dinh nha hat thu duge
bao nhiéu 1gi nhuan tit cdc budi trinh chiéu. Theo nhitng cudn s6 ghi chép ctia minh, ong ta xac
dinh dugc rang: néu gia vé vao cita 1a 20 USD /nguoi thi trung binh ¢6 1000 ngusi dén xem. Nhung
néu tang them 1 USD/nguoi thi sé mat 100 khach hang hodic giam di 1 USD/ngudi thi sé c6 them
100 khach hang trong s6 trung binh. Biét ring, trung binh, méi khach hang con dem lai 2 USD lgi
nhuan cho nha hat trong cac dich vu di kem. Hay giup giam déc nha hat nay xac dinh xem can
tinh gia vé vao cita 1a bao nhiéu dé thu nhap 1a 16n nhat.

e ucong f/avijzt(zz. Goi gié vé sau khi didu chinh 1a 20 + z (DK: z > —20).

S6 khach 1a: 1000 — 100z.

Tong thu nhap:

f(z) = (20 + z + 2)(1000 — 100z) = (22 + 2)(1000 — 100x) = —100x? — 12002 + 22000.

Bang bién thién:

z | —20 —6 400
f(@) - 0 -
f(-=6)
i@~
£(-20) —oo

max(—20;+00) () = f(—6). Suy ra gia vé la:  +20 = 20 — 6 = 14 USD.
& Bai 55. Nha san xuat du dinh st dung hét 6 m? kinh dé lam mot bé ca bang kinh ¢6 dang hinh
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hop chit nhat khong nap, c6 day 1a hinh vuong (cidc mdi ghép c6 kich thude khong dang ké). Tim
cac kich thuée ctia bé ca dé bé ca c6 dung tich 1a 16n nhat?

()} Ha‘o‘y c/(?/z(jz'(z’zf, Goi z,y lan lugt 14 canh d4y va chiéu cao ctia bé ca (dicu kien x,y > 0).

Ta c6 theé tich bé ca V = z%y.

Theo dé bai ta c6: 4oy + 22 =6 < y = 6" (Dicukien y >0 6—22>0=0 <z < V6).

xXr
_ 2 v 9
Km&av—ﬁ.Glf_mfg$W_64m_
X
Vi=0&6-3"=0&0=v2(iaz>0).

Ta c6 bang bién thién:

z 10 V2 V6

V/ _l’_ O —

NG
VO/ \0

Suy ra Vmax:ﬂtaix:\/i;y:

1
V2 )
Vay bé ca c6 kich thude 1a canh déy 1a v/2, chiéu cao la —= thi dung tich 1 16n nhét.

V2
& Bai 56. Mot ngudi ban gao mudén déng mot thing ton dung gao cé thé tich khong doi bing
10 m?3, thuing ton hinh hop chit nhat c6 day 1a hinh vuong, khong nap. Trén thi trudng, gia ton lam
day thung 1a 90000/m? va gia ton lam thanh xung quanh thung la 40000/m?. Ho6i ngusi ban gao
dé6 can déng thiing dung gao véi canh day bang bao nhiéu dé chi phi mua nguyeén liéu 13 nhé nhat?
[ Hmfy diin gici. Goi chidu dai canh day hinh vuong va chiéu cao clia thing dung gao 1an lugt

la z,y (m); (x >0,y > 0).
, 10
Ta c6 the tich ciia thung 1a: V = 2%y = 10 = y = y
x

Dién tich day hinh hop la 22 va dien tich xung quanh 1 42y nén chi phi dé lam thimg ton la:

10 1600000
f(z) = 90000z + 4 - 40000zy = 900002” + 160000z - — = 90000z” + .
x x
1600000
Trén khoang (0; +00) ta c6 f/(x) = 180000z — T
80 2+/10
f'(z) = 0 < 1800002* = 1600000 < 2° = — & z =

9 7

Ta c6 bang bién thién:

T 0 2%0 +00
f(z) — 0 +
—+00
(@) _
T 1200004/900
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0
& Bai 57. Mot loai thudc duge diing cho mot bénh nhan va nong do thudc trong mau ctia bénh
nhan dugc giam sat bdi bac si. Biét rang nong do thudc trong mau ctia bénh nhan sau khi tiem
(mg/L). Sau khi tiem thudc bao lau thi

Vay chi phi nhé nhat bang 120000v/900 dong khi va chi khi canh d4ay hinh hop bing

vao cd thé sau t gid dugce cho béi cong thitc c(t) =

241
nong do thudc trong mau ctia bénh nhan cao nhat?
. . 2t
[} Hmfy a/(z‘,lzc, gial. Xét ham so c(t) = PR (t >0).
(1) 262 4+ 1) — 2¢(2t) 2 — 2
d(t) = = .
I CENE
() =0 t=1
C == .
t=-1
Bang bién thién:
G 0 1 400
c(t) + 0 —
1
0 0

Sau 1 gi¢ thi nong do thudc trong mau ctia bénh nhan cao nhét.

& Bai 58. Cho mot tam nhom hinh vuong canh 40 cm. Ngudi ta ciat ¢ bon géc clia tam nhom do6
b6n hinh vuong bang nhau, méi hinh vuong c¢6 canh bang x (cm), roi gap tdm nhom lai nhu hinh
vé dudi day dé dugc mot cai hop khong nidp. Tim x dé hop nhan dude c6 thé tich 16n nhat?

(2} Hu‘o‘gy a/rf“/éj[d[, Ta c6: h = z (cm) la chiéu cao ctia hinh hop.
Vi tam nhom duge gap lai tao thanh hinh hop nén canh day ctia hinh hop 1a: 40 — 2z (cm).
Vay dién tich day hinh hop S = (40 — 2x)? (cm?).

) {3: >0 x>0
Ta co: & & x € (0;20).

40 — 2z >0 x < 20

Thé tich ctia hinh hop 1a: V = S - h =z - (40 — 22)2.
Xét ham s6: y = x - (40 — 2x)? trén khoang (0; 20).
Ta c6: i = (40 — 22)2 — 42(40 — 22) = (40 — 22)(40 — 22 — 4z) = (40 — 22)(40 — 62);

/ x=20(L)
y =0 20, .-
r=5 W)
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Bang bién thién:

z |0 2 20
Y + 0 -
128000
27
0 0

2 . . .
Vay ©z = ?0 thi the tich khoi hop la 16n nhat.

& Bai 59. Khi san xuat vo lon sita bia hinh tru, cidc nha san xuat luon dat tiéu chi sao cho chi
phi san xuat vé lon la nhé nhat. Hoi khi nha san xuit mudn thé tich ctia hop sita la V em?, thi
dién tich toan phan ctia lon stta nhé nhat bang bao nhieu?

/ & O Z. Vv
() Ha‘o’?ﬁ c/(z/éfz(z,z», Tacdé: V=arlh=h=1[= 23

Dién tich toan phan cta lon sita:

V 2V
Stp = Szq + S2a = 27l + 2mr? = 27y - =1 2mr? = — + 2qr2.
T T

Ap dung bét ding thic Co-si (AM-GM), ta co:

2V Y J e Vv V2
T tom’ = — 4~k om’ 2 8¢ - = 2mr2 = 3V2nV7 = 64 )
r r 7l 4
Vv / V
Dau "=" xay ra khi: — =212 & r =4
V2
Vay dién tich toan phan ctia lon sita nhé nhat bing 64 khi r = @/ 5
T

& Bai 60. Nguoi ta can lam mot cai bé ca c6 hai ngan, khong c¢6 nip & phia trén véi thé tich
1,296 m®. Ngusi ta cit cac tam kinh ghép lai mot bé ca c6 dang hinh hop chi nhat (hinh vé minh
hoa) v6i ba kich thudc 1 a,b, c. Ngudi ta phai thiét ké cac kich thudc la bao nhiéu dé do ton kinh
nhat (gia st do day ctia kinh khong déang ké). Khi d6 hay tinh gia tri bicu thic T = a + b + c.

b

a

e Hmj f/f;/zjz(;z. Thé tich bé c& 14 V = abe = 1, 296.
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Ké ca miéng kinh & gitta, dién tich tong cac miéng kinh 1a S = ab + 2ac + 3bc.
S S ab+2ac+3bc 1 2 3

Suy ra 7 = 9555 = abe vt a
A P 2 . . z 123
Ap dung bat dang thitc Co-si cho 3 so —;E;—ta co
¢ b a
1 2 3 .1 23 _.[6
S =>3 == =3¢/——=5
+b_l—a_ c b a 1,296
Dau "=" x4y ra khi:
abc = 1,296 a=18
e N TR
¢c b a c=0,6

Vay dé dé tén kinh nhét thi @ = 1,8m;b = 1,2m;c = 0, 6m.

Khid6 T=a+b+c=1,841,2+0,6=36.
& Bai 61. Cong ty truyen hinh cap Vista hién c¢6 100000 thué bao. Méi thué bao dang tra cude
thue bao 40$/thdng. Mot cudc khao sit cho thay cit méi lan giam 0, 258 cude thué bao, cong ty c6
thé c¢6 them 1000 thué bao. Dé doanh thu thu dugc la téi da, cong ty can xac dinh mic cuée thue
bao moi thang 1a bao nhiéu?
[ Hwo‘éy f/[i/z(fz'dzi. Goi x 1a s6 1an giam 0, 25$. Cuée thué bao hang thang lac nay 1a 40 — 0, 25z
v6i 0 < 2 < 160 (do miic cude khong thé am), va s6 thué bao mdi 1a 1000z.

Do d6, tong s6 thué bao 1a 100 000 + 1 000z.

Ham doanh thu duge cho béi R = (s thué bao) x (cudc mdi thue bao tra)
R = (100000 -+ 1000)(40 — 0, 252) = 1000(100 + 2)(40 — 0, 25z) = 1000(4 000 + 15z — 0, 2522)
Dao ham R’ =0, ta duge R’ = 1000(15 — 0,5z) = 0 < x = 30.

Vi tap xac dinh ctia R 1a khodng déng [0; 160] nén R dat cic dai tai = 30 hoac tai cac diém
dau mut ctia doan [0; 160].

Ta c6: R(0) = 4000000; R(30) = 4225000; R(160) = 0.

Vay doanh thu t6i da khi z = 30. Diéu nay tuong tng véi 30 lan gidm 0, 25$, tic 1a cude thue
bao hang thang 1a 40$ — 7, 5% = 32, 58.

S6 thue bao tai mitc cude nay 1la 100 000 + 30 - (1000) = 130 000.

& Bai 62. Mot bai bao trong tap chi x& hoi hoc phét biéu ring néu mot chuong trinh cham séc

stc khoe dac biet cho nguoi gia duge khéi xudng, thi ¢ ndm sau khi né duge khéi dong, n ngan
3

ngudi gia c¢6 the tryc tiép nhan duge cac phuc lgi, trong d6 n = 3 6t2 4+ 32t (0 <t < 12). V6i
gia tri nao ctia t thi s6 nguodi nhan phic lgi t6i da 14 bao nhiéu?
t=4

[ Hao/nj (/(E/yzf(zzi, Daoham n/(t) = 0tacon/(t) = t*—12t+32 =0 (t—4)(t—8) =0 & iy

Vi tap xac dinh ctia n 1a mot khoang déng [0; 12] nén n dat cuc dai tuyet déitait = 0, = 4,t = 8
hoac t = 12:

03
& n(0) = = = 6(0%) +32-0=0;
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43 160
83 128
123 288

& n(12) = = —6(12%) +32-12 = 5 = 96.

Do d6 n dat cuc dai khi ¢t = 12 (nam).

& Bai 63. Mot cong ty san xuat dung cu thé thao nhan duge mot don dat hang san xuat 8 000
qua béng tennis. Cong ty nay sé hitu mot s6 may méc, mdi may c6 thé san xuat 30 qua bong trong
mot gio. Chi phi thiét 1ap cdc may nay 1a 200 nghin dong cho mdi may. Khi duge thiét lap, hoat
dong san xuat sé hoan toan dién ra ty dong dudi sy giam sat. SO tien phai tra cho ngudsi gidm sat
14 192 nghin ddng mot gid. S6 may moc cong ty nén st dung la bao nhiéu dé chi phi hoat dong 13
thap nhat?

(2} Hu‘o‘y c/z?/z(jz'(z’zf; Goi s6 may méc cong ty sit dung dé san xuat 1a z (v € N,z > 0).

5 2 Zinay 8000
Thai gian can de san xuat het 8 000 qua bong la: 20
x
. ? . 8000 51200
Tong chi phi dé san xuat la: P(x) = 200z + 05 192 = 200x + :
b7 T
51200 r =16
Ta c6: P'(x) =200 — —— =0 & 2° = 256 & N
x x = —16 (loai)
Bang bién thién:
x 0 16 +00
P'(x) - 0 4
400 +00
6400

Vay cong ty nén st dung 16 méy dé chi phi hoat dong la thap nhat.

& Bai 64. Cong ty X can van chuyén hang dén mot dia diém céch cong ty 100 dim. Chi phi trén
modi chuyén hang ma cong ty phai trd bao gom chi phi nhién liéu va chi phi thue tai xé. Khi xe chd
hang di chuyén véi téc do # dam/gid thi chi phi nhién li¢u (tinh bing USD) trén mdi dam duong
1 /64 9 ) ~
duge cho béi cong thie C(x) = = (— + mx) Ngoai ra, gia thué tai xe 1a 16 USD moi gio lai
x

xe. Biét rang tdc do di chuyén ctia xe chd hang khong duge phép vugt qua 50 dam/gio. Héi chi
phi nhé nhat ma cong ty dé phai trd trén méi chuyén hang 1a bao nhieu USD?

(e} Hwo‘y c/&’zijz'dz'. Goi x 1a téc do di chuyén ctia xe chd hang (0 < 2 < 50, dam/gid).

, ) 100
Thai gian dé xe di hét quang dudng 100 dam la: ¢ = — (gio).
x

) . . 100 1600
Tong chi phi thué tai xé cho mot chuyén hang la: 16 - — = —— (USD).
x x
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Téng chi phi nhién liéu cho quang dusng 100 dam la:

1 /64 9 64 9 1280 9z
100 - —100-- (=4 ) =22+ 22) =24+ 2 (UsD).
00 - C(z) =100 z (x + 100m) 0(1’ + lOOx) . + : (USD)

Téng chi phi f(x) ma cong ty phai tra trén mdi chuyén hang la:
1600 . 1280 9z 2880 9x

fla)=— — =+~ Viiz € (0;50]
Xét ham sb f(x) = iﬂ + 9% trén nita khoang (0; 50]:
fla)=-2g 42
Cho f'(z) =0« g = 2i§0 & 2?2 = 1600 & x = 40 (théa man z € (0;50]).
Béng bién thién ctia ham s6 trén (0;50]:
x 0 40 50
f(x) = 0 +
~+00 147.6
A G
144

Vay chi phi nhé nhat ma cong ty phai tra trén moi chuyén hang 1a 144 USD khi xe di chuyén
véi toc do 40 dam/gio.
& Bai 65. Khi dao choi trong mot cong vien ban An di chuyén trén cau cong c6 hinh parabol, ban
Lan di chuyén trén bs hd dudng tron (minh hoa bing hinh vé dudi day). Khoang céch gitta hai
chan cau parabol 14 AB = 30 m, dinh H ctia parabol cach duong thang AB mot khodng HK = 30
m, khodng céch tit tam I ctia duong tron dén duong thing AB va HK lan luct 1a IE = 30 m va
IH = 30 m. Tinh khodng cach nhé nhét gitta hai ban An va Lan, biét rang duong tron c6 ban kinh
bang 3 m (két qua lam tron dén hang phan chuc).

A

[} Haa% (/(z}z;m'(éz', Chon he truc toa do Oxy sao cho K = 0(0;0), AB nam trén truc hoanh,
HK nam trén truc tung.

Toa do cac diem khi dé 1a: A(—15;0), B(15;0), H(0;30), K(0;0).

Phuong trinh parabol (P) c¢6 dinh H(0;30) va di qua diém B(15;0) 1a:

2
y:ax2+30:>0:a-152+30:>a:_E.
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2
Vay (P) 1y = —1—5x2 + 30 véi x € [—15;15].

Tam dudng tron 1a 7(30;30) (do IH =30 m va /E = 30 m), ban kinh R = 3 m.
Goi M(z;y) € (P) la vi trf cia ban An va N la vi trf ctia ban Lan trén dudng tron.
Khoang céch nhé nhat gitta An va Lan la d = min(MI) — R.

2 ,\? 4
Ta c6 MI? = (x — 30)* + (y — 30)? = (x — 30)* + (—1—5x2) = %x‘l + 2% — 60x + 900.

4
bat f(z) = ﬁx‘l + 2% — 60z + 900 trén doan [—15;15].

16
") = —x° + 22 — 60.
f'(x) 225:E+93 60
() =0« 82% + 2252 — 6750 = 0 & = ~ 8,44.

Khi d6 f(8,44) ~ 555,14 = MI ~ /555, 14 ~ 23,56 m.
Vay khoang cdch nhé nhat gitta hai ban 1a: d ~ 23,56 — 3 = 20,56 ~ 20, 6 m.

& Bai 66. C6 hai xa A, B cing 6 mot bén bd song. Khoang céch tit hai xa d6 dén bd song lan
lugt 1a AA’” = 500 m, BB’ = 600 m. Nguoi ta do duge A’B’ = 2200 m nhu hinh vé duéi day. Cac
k§ su muon xay dung mot tram cung cap nudc sach nidm canh bén bo song cho ngudi dan ctia hai
x& st dung. Dé tiét kiem chi phi, cac k¥ su phai chon mot vi tri M ciia tram cung cap nudc sach
dé trén doan A’B’ sao cho tong khoang cach tit hai xa dén vi tri M 1a nhé nhat. Hay tim gié tri
nhd nhét ctia tong khoang cach do.

o Hucong c/(?/éj[(ézl Diat AM =z (0 < z < 2200), khi d6 B'M = 2200 — z.

Ta c6 AM = /2% + 5002, BM = /(2200 — z)2 + 6002.
Tong khoang cach 1a: f(x) = va2 4 5002 + /(2200 — z)2 + 6002.

T 2200 — x

Dao ham: f'(x) = — :

' @) Va2 +5002 /(2200 — )2 + 6002
(2200 —=)?

22+ 5002 (2200 — )2 + 6002

= x = 1000.

flla) =0 <

Bang bién thién:

T 0 1000 2200
') -0+
2780 2856
@) T~
2460
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Gia tri nhé nhat ctia tong khodng cach 1a 2460 m khi M cach A’ mot doan 1000 m.
& Bai 67.

Trong quang hoc, chiing ta biét dinh luat quang hoc vé do chiéu sang. N6 dugce phat biéu nhu
sau: Khi mot nguon sang chiéu len mot mat phang, do chiéu sang tit nguon sang A dén mot diém

1 COS (v i aa e s , N < , .
B cho béi cong thic T = A trong do i la do phat sang ctia nguon A, « la géc phan xa cia
anh sang lén ngudi quan sat (coi ring ngudi quan sat nhin thang xuéng mat ban, tham khao hinh
vé bén.

Mot dong xu duge dit cach ngon nén mot khodng BC' = 30 cm. Héi ngon lita clia cay nén nén

dat ¢ do cao h bing bao nhiéu dé chiéu sang r6 nhat dong tién xu nam trén ban (két qua lam tron

h ]@“

dén hang phan chuc)?
A

[ Hmfy c/af/éﬁzfdzf. Diat AC = h (1a khoang cach tit chd nén chdy dén mat ban).

Suy ra AB = v/h2 + 302 = v/h2 4 900.
h h
cosa = =

AB  \/hZ+900

Khi d6 do chiéu sang

h

Vvh2+900 . h .

h2 1900 i
(h2 + 900)

Ap dung bat ding thic AM-GM cho ba sd, ta duge
h? 4900 = h? + 450 4+ 450 > 3Vh2 - 450 - 450 = (h* + 900) > 27h* - 202 500.
i 4y ann
27h? - 202500 1350v/3
Dau “="xay ra khi h? = 450 < h = /450 =~ 21,2.

DodoT <i-
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& Bai 68. Bac An mudn xay duyng mot chuong nudi chim bo cau c6 dang khdi hop chit nhat
ABCD.A'B'C'D'. Tt s6 tién da chuan bi dé mua vat lieu va dua vao khong gian sin c6 dé xay
dung chudng nudi, bac An dy kién xay dyng chudng c6 tong dién tich clia tat cd cac mit 1a 36 m?,
do dai duong chéo AC’ bang 6 m. Vé6i nhitng diéu kien d6, chuong duge xay dung t6i uu néu thé
tich chudng 16n nhat. Hay gitp bac An tinh xem gié tri t6i wu do clia thé tich chuong nuosi dé bing

bao nhiéu mét khoéi (két qud dugc lam tron dén chi s6 hang phan chuc)?

o Hm/% (/(5;%,7(51; Dit a, b, ¢ 14 kich thude ciia khdi hop thi ta c6

o (b+ ¢)? > 4bc nén suy ra

a® 4+ b+ = 36
2(ab + bc+ ac) = 36

(a+b+c)* —2(ab+ bc+ ca) = 36
2(ab + bc + ac) = 36

¢

a+b+c —a'7)
ab + bc + ca = 18

s
!
{a+b+c—6\/_
{

¢

(3

ab + bc + ca = 18

(3

bc =18 —a(b+ ¢)
b+c=6vV2—a

=
be = 18 — a(6V2 — a).

(6v2 —a)? > 4[18 — a(6vV2 — a)] © 3a> —12v24 < 0 = 0 < a < 4V/2.

Do do

V = abc = a[18 — a(6V2 — a)] = a® — 6v/24” + 18a.
Xét ham s6 f(a) = a® — 6v/2a® + 18a trén khoang (0; 4/2].
Ta c6 f'(a) = 3a® — 12v/2a + 18.

f’(a):()(:)a2—4\/§a+6:0<:>[

Bang bién thién

a=3V2
a=2.

0 V2 3v2 4+/2

+ 0 - 0 4

0/8\@\0/

Dua vio bang bién thién, gia tri 16n nhét ctia V' 1a 84/2 khi

196

<>a:\/§:>{

<>a:4\/§:>{

bc =8

b+c=

bc =2

b:4\/§/c:\/§.
=b=c=+2.

b+c=5V2 [b:\/ﬁ; c=4V2
=

2V/2
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Vay thé tich chudng nuoi 16n nhét 1a V = 82 ~ 11,3 m?.

& Bai 69. Anh Nam c6 mot cai ao dién tich 50 m? dé nuoi ca dieu hong. Vu vita qua, anh nuoi
v6i mat do 40 con/ m? va thu dugc 3 tan ca thanh pham. Theo kinh nghiém nuoi cé clia minh anh
thay ctt tha gidm di 8 con/m2 thi mdi con ca thanh pham ting them 0,5 (kg). Dé tong nang suat
cao nhat thi vu t6i anh Nam nén mua bao nhiéu cé giong dé tha? (Gia stt khong c6 hao hut trong
qué trinh nuoi)

[} Ha()y c/é;y/é/. S6 ca anh Nam nuoi vu vira qua 1a: 2000 (con)

Khoi lugng trung binh mdi con ¢4 thanh pham la 339 = 1,5 (kg/con)

Goi z (z > 0) (con/m?) 1a 86 c4& ma anh Nam tha it di trong vu t6i, ta thay:
Giam 8 (con/m?) khéi lugng ca thanh pham tang 0,5 kg/con

Giam x (con/m?) khéi lugng ca thanh pham tang 0,06252 kg/con

Vay tong san lugng ca thu duge 1a: f(z) = (2000 — 50x)(1,5 + 0, 0625x)

Khi d6, ta di khdo sat sy bién thién ctia ham s6 f(z)

f(z) = 3000 + 1252 — 75z — 3,1252% = —3, 1252 + 50z + 3000

f(z) = —6,2522 + 50 = 0 = [

x = —8(l)

Bang bién thién:

z 0 8 +00

f'() g 0 =

2 / f(8) \

Vay dé san luong ca thu dugce 16n nhat thi s6 ca can tha ctia anh Nam 1a 2000 — 50 - 8 = 1600
(con).

& Bai 70. Mot ho nude 6 Bac Ontario da phuc hoi sau mot vu tran axit khién tat ca ca hoi ¢ do6
chét. Mot chuong trinh tai tha ca da tha 800 con ca hoi vao ho. Ba nam sau, sb6 luong dude uée
tinh 14 6000 con. Stic chita ctia ho duge cho 1a 8000 con. Dé déanh gia kha nang tang trudng, ngusi

ta mo phong s6 lugng céa trong ho qua ting nam thong qua ham s6 P(t) = W(a, b,c € R)
a/ .
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c6 do thi nhy hinh vé bén duéi (trong d6 ¢ tinh theo nam ké tir lic bat dau tha ca vao ho).

P(t)

y="P(t)

O

t

Stt dung mo hinh trén hay tinh toc do ting trudng t6i da (don vi con/nam) ctia dan ca. Két qua

lam tron dén hang don vi.

e Ha‘a‘nﬁ a/(gnjzzzz:. Dua vao dit kien bai toan ta cé
; ,

& P(0) = 800 &

& P(3) = 6000 <

c
1+ab3

c c
— =800 &
1+ ab=0 i

= 800.

+a

— 6000 < ——— = 6000.

14+ ab

& Stie chita ctia ho 1a 8000 con < lim P(t) = 8000.

Khit—>+oo=>{

Khi d6 lim P(t) = ¢ = 8000.

t——4o00

c _ 800 & 8000
1+

M
al—i—a

Thay ¢ = 8000 va a = 9 vao phuong trinh 7

b<1l=b"— +oo(L)
b>1=b"— 0(TM)

t—+00

P(t) = c.

= 800=a =9.

C
m = 6000 ta dudc

8000 4 1
—:6 1 9b_3:— b—3:_ b:3
15953 000 & 1+ & o

8000
S Pt)=—.
uy ra P(t) 159 3¢
—9.37t.] =
Ham s6 P’(t):—SOOO-LIf:mOOOIH& :

(175G,

)

(14932

Dé tim max ctia P(t) ta c6 hai cach lam nhu sau

Cach 1: Tinh P"(t) =

t=2.

Ta c6 bang bién thien

—720001n*3 - 37 - (1 — 81 -372)

Tacé P'(t) =04 1-81-3% =0«

(1+9-37t)2
t —00 2 +00
P//(t) + 0 _
20001n 3
P'(t)

N
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Vay toc do tang trudng toi da 1a 2197 con.
Cach 2: Dat 37" =a (a > 0).

a B a B 1
14+9a)2 1+ 18a + 8la>

5+18+81a

1
Nhan xét ¢g(t) max khi (— + 18 + 81@) min.
a
‘ L e . 1
Ap dung bat dang thitc Cauchy cho hai s6 duong — va 81a, ta c6
a

1 1 1 1
—+8la>24/—-8la e — +8la > 2v/81 =18 = — + 18 + 81a > 36.
a a a a
1 1
Do d6 — + 18 + 81la < —.
a 36

P , 1 1
Dau “="xay ra khi va chi khi — =8la < a = 9
a

1
Khi d6 P'(£)uax = 72000103 - o2 ~ 2197.

& Bai 71. Trong khodng thoi gian tir ngay 01/01/2024 dén hét ngay 30/12/2024 nhém nghién
ctu da quan sat sy phat trién ciia mot quan thé sinh vat X. Két qua nghién citu chi ra ring, tai
ngay thi ¢ clia nam 2024 (tinh tit ngay 01/01/2024) s6 ca thé sinh vat X trong quan thé dugc wde
) 1

lugng béi ham s6 f(t) = —%tg' + bt? + ct + 12000 (con), 0 < ¢t < 365 va ngay 26/09/2024 1a ngay
c6 s6 lugng ca the sinh vat X nhic¢u nhat véi 55740 con. Ngay 25/11/2024 s6 lugng ca thé sinh vat
X dugc uée lugng khodng bao nhiéu nghin con? (Két qua lam tron dén hang phan chuc).

[ /‘[u‘o/‘?z/c a/mz(/rmz Nam 2024 la nam nhuan nén thang hai c6 29 ngay. Cu thé: thang mot cé
31 ngay, thang hai c6 29 ngay, thang ba c¢6 31 ngay, thang tu c6 30 ngay, thang nam c6 31 ngay,
thang sau c6 30 ngay, thang bay c6 31 ngay, thang tam c6 31 ngay, thang chin c6 30 ngay, thang
muoi c¢6 31 ngay, thang musi mot ¢6 30 ngay.

1 1
Ta c6 — . R 12 ANEE - B Y ) .
a co f(t) 300t + bt* + ct 4 12000 c6 f'(1) 10025 +2bt + ¢
Ngay 26/09/2024 ting véi t = 31 4+ 29 + 31 + 30 + 31 + 30 + 31 + 31 + 26 = 270 1a ngay c6 sO
lugng ca thé sinh vat X nhiéu nhat v6i 55740 con nén ham sb dat cuc dai tai t = 270.

Ta ¢6 hé phuong trinh:

_ 27024+ 540b4c=0
{f’(270) =0 ino + 5400 + ¢
f(270) = 55740 ~30 2703 4 b - 2702 + 270¢ + 12000 = 55740
6
5400 + ¢ = 729 b= -
<— 5
729000 + 270¢ = 109350 c—8l
) 1 6
Vay ham s6 da cho 1a f(t) = —ﬁﬁ + th + 81t + 12000.
1 12 t =270
Thi lai f/(t) = ———t*+ —t + 81, f'(t) =0 <
100 5 t = —30 (loai)
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Bang bién thién:

t |0 270 365
f'(t) + 0 -
55740

1 (®) / \

Ham s6 dat cuc dai tai t = 270.

Ngay 25/11/2024 ting v6i t = 330, khi d6 s6 lugng ca thé sinh vat X duge uée lugng khoang
bang:

1 6
£(330) :-—566-3303+-5-3302%-81-330—%12000::49620(con)

Doi sang don vi nghin con: 49, 62 nghin con.
Lam tron két qua dén hang phan chuc, ta dude 49, 6 nghin con.

& Bai 72. He thong mach méu chita cac mach mau gom dong mach chinh, dong mach con, mao
mach va tinh mach dé gitp dua mau tit tim dén céc co quan va nguge lai. He théng hoat dong dé
t6i wu hoa (t6i thiéu) nang lugng ma tim st dung trong qua trinh bom mau. Dac biét nang lugng
nay giam khi sttic can cia mau giam. Hinh vé du6i day minh hoa mot mach mau chinh ¢6 ban kinh
r1 phan nhanh vé6i mot géc a® tao thanh mot mach méu nhé hon véi ban kinh rs.

Phan nhanh

mach mau

St dung mo ta Dinh luat Poiseuille, ngudi ta da chiing minh dugc siic can ctia mau theo con dudng
ABC la

li=e (a = i;Ota o % sli)n a)
voi C,a,b 13 cac hing s6. Khi ban kinh mach méau nhé biang g ban kinh mach méu chinh. Xac
dinh a dé stc cdn nay 14 nhé nhat. (Lam tron két qua dén hang don vi).
[ Ha‘o‘y c/(?/z(jz'(z’zf, Cac hang s6 C, a, b 1a cac hing s6 duong.

] 2 16
Ta c6 ry = 3 ry = gri‘.

Khi do6

— bcot 1b 1b
R(a):C(a 40004+ 5 )zg(a—bcotoz—i— i )

U 1671 sin i 16 sin «v
Diéu kién xac dinh 0° < o < 180°.
Cb 16 — 81
T c6 R(a) = O0 . 16— 8leosa
Ty 16 sin” o
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Ta cb

R'(a) =0

< 16 —8lcosa =0
N 16
cosy = —
81

o~ 79° 4+ k360°
o~ —79° 4+ k360°.

Do 0° < a < 180° suy ra a = 79°.
Bang bién thien

@ 0° 79° 180°

R () -

" S

Tit bang bién thién, siic can clia mach mau 1a nhé nhat dat dude khi o ~ 79°.

& Bai 73. Mot chiéc pha chay gitta dat lien va ddo Dedlos. Pha c6 cong suat toi da 1a 1000 xe hoi

mdi chuyén, nhung viéc tai gan hét cong suat rat ton thoi gian. Biét rang s6 luong xe hoi dua len
2000t

2t+1
giay dé dd xubng khi dén diém dich. Thoi gian di chuyén dén dao va thoi gian vong vé déu mat
1,28 gio. Neén tai bao nhiéu xe lén pha cho méi chuyén di dé lugng xe trung binh di chuyén qua lai
d4o mdi gio dat 16n nhat? (1am tron két qua dén hang don vi).

pha mdi chuyén la f(t) = va mat mot khoang thoi gian 1a 1 gio. M6i xe can trung binh 3,6

o Hwofiy r/(’?/zr gidi. Dé dua duge f(t) xe lén pha can t gio.

3,6
Téng thoi gian dua xe qua dao hoadc tit ddo ve 1a t + mf( ) + 1,28 gio.
S6 xe di chuyén trung binh méi gio 1a g(t), véi
2000t
o) = f(t) - T ~ 20006 2000
N 3,6 - 3,6 2000t 212 +556t+ 1,28 1,28 '
t+ —— 1L 2SN K 1,28 ’ i 2t 5,56
+3600f(>+ 7 +3600 2t +1 ’ Tt
1,28 1,28 1 28
Ap dung bat ding thic Cosi cho 2 s6 duong 2¢ va T ta co 2t + T > 24/2t -
Suv ra 2000 < 2000 ~ 50000
y 1,28 3 o

2t+—+556 2./9t - 1,2 —= 1556

1,28
Dau bang x4y ra khi 2t = —~— ; & t2=0,64<1t=08.
Vay dé lugng xe trung binh di chuyén qua lai ddo mdi gis dat 16n nhat can tai len pha méi
chuyén f(0,8) =~ 615 xe.
& Bai 74. Mot thi sinh danh 40 phiat dé lam 21 cau hoéi mic do van dung va van dung cao trong

dé thi t6t nghiep THPT Qubc Gia mon Toan bao gom: 14 cau héi van dung va 07 cau héi van
dung cao. Néu danh z phit cho cac cau héi van dung thi tong diém thi sinh dat duge cho nhém
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14x
5(x +1)

sinh dat dugc cho nhém cau hoi van dung cao la

cau héi van dung la con néu danh y phit cho cac cau héi van dung cao thi tong diém thi

14y
53y + 1)

phiit cho nhém cau hoi van dung cao dé tong diém cho 21 cau héi mitc do van dung va van dung

Héi thi sinh nay nén danh bao nhiéu

cao 1a 16n nhat?
[} Han‘?j [/fc/l(/(‘[ﬁl Diéu kien 0 < x,y < 40. Téng diém thi sinh nay dat dugce 1a

14z 14y 14z 14(40 — ) 562 + 2240z + 560
S(x) = + = + = . .
5(z+1) 5By+1) 5bx+1) 5[340—=x)+1] 5(—322+ 118z + 121)

11222 — 10192z + 204 960

Tacd 5'(@) = s e Ti8a 1 12192
. xr =61 ¢ (0;40)
Khi d6 S'(z) = 0 & 11222 — 101922 + 204960 = 0 <
z = 30 € (0;40).
Béng bién thién ctia ham s6 S(z) 1a
x 0 30 40
S'(x) + 0 -
112
S@) | 112 — 31 T— 112
121 41

121
Khi d6 = e
ido gl;i% S(z) = S(30) 21
Vay thi sinh nay can 30 phut cho cau héi van dung va 10 phit cho nhom cau héi van dung cao dé

dat dugc tong diém cao nhat.

& Bai 75. Mot doanh nghiép san xuat thiét bi dién ti thong minh c6 quy trinh van hanh va
chinh sach thué nhu sau: Trong mdi thang, doanh nghiép phai chi trd mot khoan chi phi ¢6 dinh
200 trieu dong, khoan chi phi nay khong phu thuoc vao sé lugng san pham san xuat. Ngoai ra,
dé hoan thién méi san pham, doanh nghiép phai chiu chi phi bién déi 1 trieu dong cho mdi san
pham. M6i san pham duge ban ra thi trudng véi gia 3 trieu dong mot san pham. Nham khuyén
khich gia ting quy mo san xuat, co quan quan 1y ap dung chinh sach thué tinh theo téng doanh
thu trong thang, v6i miic thué suat gidm dan theo san lugng. Néu doanh nghiép ban duéi 100 san
pham trong thang, thué suat 1a 10% tong doanh thu. Néu ban tit 100 dén dudi 300 san pham, thué
suat 1a 8% tong doanh thu. Néu ban tit 300 sdn pham trd len, thué suat 1a 5% tong doanh thu.
Goi  1a s6 lugng san pham doanh nghiép san xuat va ban ra trong mot thang (r € N*). Gia sit
s6 san pham doanh nghiép san xut trong thang dugc ban hét. Hbi doanh nghiép can san xut toi
thiéu bao nhiéu san pham dé bit dau c6 1ai?

(e} Ha’()y c/rz’/ijz'(é,z'. Tong chi phi 1a C(x) = 200 + x (trieu dong).
Téng doanh thu la R(x) = 3 (triéu dong).
Loi nhuan 1a L(z) = R(x) — C(x) — Thué. Doanh nghiép c6 1ai khi L(x) > 0.
Truong hgp 1. z < 100. Thué = 0,1 - 3z = 0,3z.
Khi d6 L(z) = 3z — (200 + z) — 0,3z = 1,7z — 200.
Ta c6 L(x) > 0 < x > 117,6 (loai vi dang xét x < 100).
Truong hop 2. 100 < z < 300. Thué = 0,08 - 3z = 0,24x.
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Khi d6 L(z) = 3z — (200 4+ z) — 0,242 = 1,762 — 200.
Taco L >0 x> 113,63.
Vi z € N*, gia tri toi thiéu la z = 114.
Trudng hop 3. x > 300. Thué = 0,05 - 3z = 0,15x.
Khi d6 L(z) = 32 — (200 + z) — 0,152 = 1,852 — 200.
Ta c6 L(x) > 0, Vx > 3 nén gia tri toi thiéu 1a x = 300.
Vay doanh nghiép can ban t6i thiéu 114 san pham dé bat dau cé 1ai.

& Bai 76. Cong ty chiing khoan VNStock can xit ly 18000 lénh giao dich trong mot ngay lam
viee (8 gio). He thong gom cac may cht xit Iy véi thong s6 nhu sau

& Nang suat 250 lenh/gio/may.

& Chi phi trién khai 15 trieu dong/mdy (cai dat ban dau).

& Chi phi van hanh dién va bao tri 120000 dong/gic/méy.

& Chi phi nhan vién giam sat 8 trieu dong/gio (tra theo gio lam viéc thuec té).

Tim chi phi thap nhat ma cong ty phai bo ra dé thuc hien s6 lugng giao dich néi tren (lam tron
dén hang don vi cia triéu dong).

[} /—[azfﬁ din gici. Goi z 1a sb may chit cAn dimg (z € N) va ¢ la thoi gian chay méy (0 < ¢ < 8).

2 Z 72
Tong s6 lénh xtt 1y 1a 250 -z -t = 18000 = x - t =72 =t = —.
7

. 72
Vi thoi gian to6i da la 8 gio nén — <8 =z > 9.
x
Tién thué may 15x.
Tién dién 0,12z -t = 0,12 - 72 = 8,64.
72 576

Tién giam sat 8 -t =8 - —
T T

) 576
Tong chi phi f (x) = 15z + — + 8,64.
x

576
Xét ham f () v6i x > 9, ta c6 dao ham f' (z) = 15 — —-.

L7
8v15
Chof’(m)zO:x2:38,4:x:T.

Bang bién thién

“+00

+00 “+00

\ —
f(z) 207,64
/

1945

576 .
Viz € Nnén chon z =9, tacé f(9) =15-9+ o + 8,64 &~ 208 (triéu dong).
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& Bai 77. Dé han ché vi pham thdi gian lam viéc déi véi cong nhan, giam déc cong ty quyét dinh
x1t Iy bang cach phat tien. Nho sy gidm sat chit ché ciia quan doc, giam doc cong ty biét duge
trong mot thang, gitta ti 1¢ cong nhan vi pham ding £ lan (1 < k < 2) la t = % (trong d6 Ny
14 s6 cong nhan vi pham ding k lan, N 1a tong s6 cong nhan) va miic phat mdi lan vi pham c¢6
mdi lien hé nhu sau: Néu moi cong nhan nop phat x nghin dong (60 < z < 300) khi vi pham lan
thtt nhat va nop phat  — 20 nghin dong khi vi pham lan thit hai thi ¢; = 1

T e T i =30
(khong c6 cong nhan nao vi pham qué hai 1an). Biét rang N khong doi va bang 2 400. Tong s6 tién

nop phat trong mot thang it nhat 1a bao nhiéu tricu dong? (két qua lam tron dén hang don vi)

(Y Hazfzy z/r?n(j[fé[, Téng s6 cong nhan N = 2400.

. 36
,tlletlz 2
z + 10 x+ 10
ctile ty = :
x — 30 z — 30

S6 cong nhan vi pham dang 1 lan Ny = 2400 -

S6 cong nhan vi pham dang 2 lan Ny = 2400 -

Khéng c6 cong nhan nao vi pham qué 2 lan.
Tién phat méi lan vi pham

& Lan 1: z (nghin dong), véi 60 < x < 300.
& Lan 2: z — 20 (nghin dong).
Tién phat cong nhan vi pham 1 lan x (nghin dong).
Tién phat cong nhan vi pham 2 lan = + (z — 20) = 22 — 20 (nghin dong).

Tong tién phat ham s6 theo x 1a
86400  9600(2z — 20)

— Ny z+ N, (22— 20) =
o= e R )

864 000 384 000
Tinh dao ham ta duge f'(x) = @1 10)2 — (=302 Cho f'(z) =0= (

Tu d6 tim duge nghiem x = 110 (théa man diéu kien x € [60; 300]).
Ta ¢6 f(110) = 103200, f(60) ~ 106057, f(300) ~ 104 235.
Gia tri nho nhat dat duge tai z = 110, khi d6 £(110) = 103200 (nghin dong).

a:—|—10)2_9

z— 30 4

Vay tong sb tién phat it nhat lam tron dén hang don vi 1a 103 trieu dong.

& Bai 78. Trong Vat ly, mot dao dong diéu hoa la dao dong c6 phuong trinh chuyén dong duge
cho béi cong thiic x(t) = Acos(wt + ¢), trong d6 A 1a bien do ctia dao dong, w (rad/s) I1a tan s6
goc va ¢ (rad) 1a pha ban dau. Trong Vat 1y, dong nang (Tiéng Anh: kinetic energy) clia mot vat
la nang lugng ma né cé6 duge ti chuyén dong cuia n6. Duge xac dinh bdi cong thic W = %m . 1)2(15)
trong d6 m (kg) 1a khéi lugng ctia vat va v(t) (m/s) 1a van tdc ctia vat tai thoi diem ¢ (s). Gid
st mot vat c6 khéi lugng m = 100 (gam) dao dong diéu hoa véi phuong trinh chuyén dong:
x = 40 cos (2007rt — g) (cm). Khi d6 dong nang vat dé dat gia tri 16n nhat bang bao nhiéu (J)?
(Lam tron dén hang phan chuc).

o Hamj f/f/z(/m(z D3&i khéi luong: m = 100 gam = 0, 1 kg.

Tt cong thic W = %m -v2(t), dé dong nang vat do dat gia tri 16n nhat thi |v(t)| dat gia tri 16n
nhat.
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Ta c6 phuong trinh van toc:

o(t) = (z(t)) = [40 cos (2007rt - g)] — —40-2007 sin (200m . %) — 80007 sin (2007rt - g) (cm/s).

Doi don vi sang m/s: v(t) = —807 sin (2007?15 — g) (m/s).

Ta c6 —80m < v(t) < 807 nén |v(t)| dat gia tri 16n nhat bang 807 (m/s).
Khi d6 dong nang 16n nhat cia vat 1a:
1 2 1 2 2
Winas = 5 vy = 5 - 0,1+ (80m)? = 3207 = 3158,3 (J).

& Bai 79. Gia stt doanh s6 ban hang (don vi triéu dong) ctia mot san pham méi trong vong mot s6
nam nhéat dinh tuan theo quy luat logistic duge mo hinh héa bang ham s6 f(t) = 500(t* + me™),
v6i t > 0 1a thoi gian tinh bing nam ké tit khi phat hanh san pham méi, m < 0 la tham s6. Khi
do6 dao ham f’(¢) sé biéu thi téc do ban hang. Biét ring tdc do ban hang luon ting trong khoang
thoi gian 10 nam dau phat hanh san pham, khi d6 gia tri nhé nhat ctia m bang bao nhieu?

e ucong f/d,yszzz; Ta c6 f/(t) = 500(2t — me™).

Dao ham cap hai: f”(t) = 500(2 + me™*).

Toc do ban hang luon tang trong khodng thoi gian 10 nam dau phat hanh sdn pham <= f'(¢)
1a ham s6 dong bién tréen [0;10] < f”(t) > 0,Vt € [0; 10]

<= 5002+ me*) >0,Vt € [0;10] <= 2+me " >0,Vt € [0;10]

< me ' > -2Vt €[0;10] <= m > —2¢', Vit € [0;10]

<= m > max (—2¢).
t€[0;10]

Xét ham s g(t) = —2e' trén doan [0;10]. Vi ¢'(t) = —2¢' < 0,V¢ € [0;10] nén ham s6 g(¢)
nghich bién tren [0; 10].

Do d6 t) = g(0) = —2¢° = —2.
o otg[l(%]g() 9(0) e

Suy ra m > —2. Vay gia tri nhé nhat ctia m la —2.

& Bai 80. Mot hop tac xa nudi ¢4 thi nghieém trong ho. Cit sau moi vy, ngudi ta thay ring néu trén
mdi don vi dién tich clia mét ho c6 n con ca thi trung binh méi con ca can nang P(n) = 540 — 18n
(gam). Vay tha ca tit bao nhiéu con trd di trén mot don vi dién tich clia mat ho thi sdn lugng ca
giam?

[} Hmféy Ja’;z(/fz'fé,zf. Sau moi vy, trung binh san lugng ca trén moéi don vi dién tich mit ho 1a

f(n) =n-P(n) =540n — 18n? (gam).
Ta c6 f'(n) =540 —36n =0 <= n = 15.
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Bang bién thién:

n 0 15 +00
f'(n) + 0 -
f(15)

f(n) O / \

Tu bang bién thién ta thay san luong ca f(n) dat cuc dai tai n = 15 va nghich bién khi n > 15.

Vay tha c4 tit 16 con trd di trén mot don vi dién tich ctia mat ho thi san luong ca gidm.
& Bai 81. Mot cong ty bat dong san c¢6 150 can ho cho thué, biét rang néu cho thué méi can ho
v6i gia 2 trieu dong mdi thang thi méi can ho déu c6 ngudi thué va cit mdi lan ting gia cho thué
mdi can ho thém 100.000 dong mdi thang thi c6 thém 5 can ho bi bé tréng. Thu nhap ciia cong ty
bat dau gidm tir lan tang gid thit may?
(e} széﬁ diin gici. Goi z (1an) 1a s6 1an tang gié tién cho thué méi can ho mot théng (0 < z < 30;
z € N).

S6 tién cho thué méi can ho 1a 2 + 0, 1z (trieu dong).

S6 can ho mdi thang duge thue 1a 150 — 5z (can ho).

Thu nhap ctlia cong ty dat duge 1a f(x) = (240, 12)(150 — 5z) (trieu dong).

Ta ¢6 f'(z) = 0,1(150 — 5z) — 5(2+ 0,1z) = 15— 0,52 — 10 — 0,52 = 5 — z.

fl(z)=0 <= z =5.

Bang bién thién:

x 0 5 30
f'(x) + 0 .
f(5)
f(x) TSAN +THCS-TH
£(0) f(SO)‘

Do ham s6 f(x) dong bién trén khoang (0;5) va nghich bién trén khoang (5;30), nén thu nhap
clia cong ty dat cic dai tai 1an ting gia thi 5 va bat dau gidm tir lan tang gia thi 6.

& Bai 82. Tu mot miéng ton dang nita hinh tron c6 ban kinh R = 4 dm, ngudi ta mudn cit ra
mot hinh chit nhat. Ho6i dién tich 16n nhét ctia hinh chit nhat ¢6 thé cit duge 14 bao nhiéu?

M N
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e Vocong [/(5/2(,/(1,'(21,', Goi hinh chit nhat can tinh dien tich 1o MNPQ ¢6 OP = z (0 < x < 4),
ON =4.

Khi do, xét tam gidc vuong ONP tai P, ta c6 NP =+/ON? — OP? = /16 — a2.
Chiéu dai ctia hinh chit nhat 14 M N = 20P = 2z.

Dién tich ctia hinh chi nhat MNPQ la: S = MN - NP = 22v/16 — 22.

Xét ham s6: f(z) = 221/16 — 22 trén khoang (0;4).

—2x
Ta c6: f'(x) =2V16 — 22 + 20+ ———— = 24/16 — 22 —
f(@) 24/16 — 22

222 32— 472
V16— 22 /16 — 22
z = 2v/2 € (0;4)
r=—-2v2¢ (0;4) '

f(2)=0 < 32—-422=0 < 22=8 < [

Bang bién thién:

T 0 22 4
f(x) + 0 =

16
/() O / \O

Duya vao bang bién thién, ta co: r(na4:;<f(x) = f(2v/2) = 16.
05

Vay dién tich 16n nhat ctia hinh chit nhat c6 thé cit dugc la 16 (dm?).
& Bai 83. Hai thanh phd A va B cach nhau mot con song. Nguoi ta xay dung mot cay cau B F
bac qua song biét rang thanh phd A cach con song mot khoang 13 4 km va thanh phé B cach con
song mot khoang 1 6 km (hinh vé&), biét HE + KF = 20 km va do dai EF khong doi. Héi xay
cay cau cach thanh phé A 1a bao nhiéu km dé duong di tit thanh phé A dén thanh phd B la ngin
nhat (di theo duong AEFB)? (két qua lam tron dén phan chuc)

A 4kmH

K6km

o Hecong f/a?n(/mfaizi. Dit HE =z, FK =y, v6i z,y > 0.

AE = /16 + x2
BF = /36 +y% = /36 + (20 — z)?

Nhan xét: Vi EF khong doi nén duong di AEF B ngén nhat khi AE + BF nhé nhét.
Ta c6 AE + BF = V12 + 16 + /(20 — 2)2 + 36 = V22 + 16 + /22 — 402 + 436 = f(x).

Ta co: HE+KF:20=>x+y:20,{
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B T x — 20
V22 + 16 - V2 — 40z + 436
T B 20— x
Va2 116 /(20 — ) + 36

f(x) Va € (0;20).

Cho f'(z) =0 = = 3622 = 16(20 — z)* = 61 = 4(20 — z) =

r=8.

Bang bién thién:

Vay quang duong ngan nhat khi z = 8, lic d6 khoang cach tit thanh phé A dén chan cau E la:

AE = /82 + 16 = /80 = 4/5 ~ 8,94 km.

Lam tron dén phan chuc, ta dudc két qua: AE ~ 8,9 km.

& Bai 84. Mot cong ty bat dong san c6 50 can ho cho thué. Biét rang néu cho thué mdi cian ho
véi gia 2.000.000 dong moi thang thi moi can ho déu c6 ngudi thué va cit mdi lan tang gia cho thue
mdi can ho 100.000 dong moi thang thi c6 thém 2 cin ho bi bé tréng. Mudn cé 1gi nhuan cao nhat,
cong ty d6 phai cho thue véi gia mdi can ho 1a bao nhiéu (don vi tinh bang trieu dong va lam tron
két qua t6i hang phan tram)?

[} /’[a‘o/y (/d/z(/rzaz
Goi x 1a gia thue thyc té ctia mdi can ho (x: dong; x > 2.000.000 dong).
& Khi tang gia 100.000 dong thi c¢6 2 can ho bi bé trong.

. . A 2(x — 2.000.000 — 2.000.000
& Tang gia ©—2.000.000 dong, ta c¢6 so can ho bi bo trong la (@ ) L

100.000 50.000
X . x — 2.000.000 x
Khi cho thué véi gia 0 hi s6 can ho cho thué la: 50 — = — .
& i cho thué v6i gia x dong thi s6 can ho cho thué la: 50 £0.000 50.000+90

Goi F(x) 1a ham lgi nhuan thu duge khi cho thué céc can ho (F(z): dong).

2 + 90zx.

xr
Ta c6: Flz) — (— 90) -
8 co: F(z) 50.000 2] %= 750,000

Ta tim gia tri 16n nhat (GTLN) cta F(z) = z? 4+ 90z v6i z > 2.000.000.

~50.000
1
Fl(z) = — 90.
(@) = =35 000" T
1
Fl(z) = — — — 2.950.000.
() =0 <= 25.000er90 0 <= =z 50.000
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Bang bién thién:

X 2.000.000 2.250.000 400
F'(x) + 0 -
Flnax
F(x)

Suy ra F'(z) dat gia tri 16n nhat khi z = 2.250.000 (dong).
Dai sang don vi trieu dong: 2.250.000 dong = 2, 25 triéu dong.
Vay cong ty phai cho thué véi gia 2, 25 trieu dong mdi can ho thi thu dude 1gi nhuan 16n nhat.

& Bai 85. Hing ngay muic nuée clia mot ho thiy dién lén va xudéng theo lugng nude mua, va cac
subi nude do ve ho. Do sau ctia mire nuée trong ho tinh theo mét va len xudng theo thoi gian trong
2 . t3 s A S 2

ngay sau ¢ (gio) (ke tir 8h sang) duge cho béi cong thiic h(t) = 24t + 5% — o Biét rang phai thong
b4o cho cac ho dan phéi di doi trude khi x4 nude quy dinh trude 5 tiéng dong ho. Hoi can thong
béo cho ho dan di doi truée khi xa nude may gio, biét ring muc nude trong ho phai lén cao nhat
mdéi x4 nude?

[ Ha‘a‘éy a/rf)éfz'(ézl

) 3
Xét ham s6 h(t) = 24t + 5t — o véi 8 <t < 24.

i ==Ly
t=-2(1)

Taco W (t)=24+10t -t} W(t) =024+ 10t —t* =0 & [

Bang bién thién:

t 8 12 24
H(t) il —
hmax

2 0395653562

Vay dé muc nudce lén cao nhat thi phai mat 12 gis, tic 1a vao lic 20 gis. Vay phai thong bao
cho dan di doi vao 15 gio chiéu cung ngay (vi 20 — 5 = 15).

& Bai 86. D¢ tao ra phan xung quanh ctia mot hop keo sécola c6 dang hinh lang tru ditng (khong
tinh hai day), nguoi ta dung mot td gidy bia hinh vuong ABCD c6 canh 1a 15 cm. Ta gap tam
bia theo hai canh M N va PQ vao phia trong cho dén khi AB va C'D trung nhau nhu hinh vé dé
dugc hinh lang tru ding khuyét hai day. Khi dé ta c6 thé tao dude hop keo socola co thé tich 16n
nhat 14 bao nhieu (lam tron két qua dén hang don vi) centimet khdi, biét thé tich ctia khéi lang
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tru bang dién tich day nhan véi chiéu cao?

B M Q C M Q
B = C|
T T
A N P D ‘P
A=D
() Haozy [/fgll(jlﬁl

Ta c6 mot day clia lang tru 1a tam gidc can ANP c6 canh bén bang AN = z, canh d4y bang

15— 22\
NP = 15 — 2x nén dudng cao tam gidc d6 la AH = VAN? — NH? = \/x2—< i) I) =

2
225
152 —
e
N 7 1 1 25 1
Dién tich day 1a Sanp = §NP -AH = 5(15 —2z) - 4/16z — 4(15 — 22)4/60x — 225.

. il 15 15
Xét ham so S(z) = 1(15 — 2x)y/60x — 225 v6i x € ( D )

1 30
Ta ¢6 §'(x) = ~ |=2v/602 =225 + (15 — 22)——n |
a c6 S'(x) 4{ 60z 5+ (15 — 2x) 603:—225]

30
S’ =0& (15— 22)— = 2v60x — 225 & 450 — 60x = 2(60x — 225) & = =5
(@) (15 = 22) o= g 7A=Y
(nhan).
Bang bién thién:
B 3,75 5 7,5
S'(x) + 0 —

Duta vao bang bién thién ta thay dién tich day 16n nhat la cm? nén thé tich 16n nhat ctia

lang tru la:

2
V—5—\/_ 15 ~ 162 cm?.

& Bai 87. Ngusi ta giang ludi dé nudi rieng mot loai ca trén mot goc ho. Biét ring ludi duge gising
theo mot dudng thing tit mot vi tri trén bd ngang dén mot vi tri trén bo doc va phai di qua mot
cai coc da cAm sdn & vi tri A. Dién tich nhd nhat c6 thé giing luéi 14 bao nhiéu mét vuong, biét
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rang khodng cach tit coc dén bd ngang 1a 5 m va khoang cach tit coc dén bo doc 14 12 m.

B doc

hu nuo?
ca rieng*

Bo ngang

[ /‘[Mo‘éy f/&#ﬂjid(’.

Goi H, K lan lugt 13 hinh chiéu ctia A léen BD va CD. Theo dé baitacé AH =12 m, AK = 5 m.
Suyra DK = AH =12m, DH = AK =5 m.
bat BH = x (m) véi x > 0.

BH BA DK
HD AC KC°

HD-DK 5-12 60

Ta c6 AH //DC, AK // DH nén o » =

(m).

1 1 60 150
Dién tich khu nuoi ca riéng la: S = §BD -DC = E(x + 5) (— + 12) — 62 + — 4 60 (m?).
7 7

Suy ra KC' =

> 150
Xét ham s6 S(x) = 6z + — + 60 véi x € (0; 400).
G
! 150 622 — 150
Ta c6 S'(x) = I Sl XX ) M o — 8
Bang bién thién:
x 0 b} +00
S'(z) — 0 -
+00 +00
120

Tu béng bién thién, ta c6 (min) S(z) =120 tai x = 5.
05400

Vay dién tich nhé nhat c6 thé giang luéi 1a 120 m?.
& Bai 88. Hinh vé dudi day mo ta mot cay cau vugt c6 mit cat ding 1a mot phan parabol ndi
hai diém A, B va nhan dudng trung tryc ciia doan AB lam truc doéi xing, AB = 400m. Khoang
cach tit dinh cay cau dén AB bang 8m. Xét tiép tuyén A tai diém M trén mit cau, ngudi ta quy
wée tan(A, d) 1a do dbc tai M ctia mat cau, véi d 1a dudng thang di qua hai diem A, B. Do déc
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16n nhat ctia mat cau 14 bao nhiéu?

200 m 200 m

[ Hm)‘/cgy r/a?z(jzjdzf, Chon heé truc toa do Ozy sao cho gbc toa do O la trung diém ctia doan AB,
truc Oz trung v6i duong thang AB, truc Oy la truc déi xing ciia parabol huéng len trén.

e Theo gia thiét, ta c6: A(—200;0) va B(200;0).

e Khoang cach tir dinh cay cau dén AB bang 8m nén toa do dinh la 1(0;8).
Phuong trinh clia parabol c¢6 dang: y = ax? + 8.

Vi parabol di qua diém B(200;0) nén ta cé:

8 1
0=a-200>+8 < 40000a = 8 < a=—— = ———
¢ * ¢ ¢ = 740000 5000
, . 1
Vay phuong trinh mat cat cua cay cau la: y = —mﬁ + 8 vé6i x € [—200; 200].
Do dbc clia mat cau tai diem M (xg; o) 1a tri tuyét déi he s6 goc clia tiép tuyén tai diém dé:
2 1
DA d{\ = ¢ == o
0 doe = Jy'(@o)l = |=5555%0| = 2500l

Vi zy € [—200;200] nén do doc 16n nhat khi |zo| dat gia tri 16n nhat, tic 1a tai hai dau cau A
hodc B (|zo| = 200).

Do déc 16n nhat la:
1 200 2

el cloo M oo Y W g g
e T SEn W

Do dbc 16n nhat ctia mat cau la 0, 08.

& Bai 89. Mot doanh nghiép san xuit doc quyen mot loai san pham. Gia st khi san xuat va
ban hét r san pham d6 (0 < z < 2000), tong sb tién doanh nghiép thu duge (don vi: chuc nghin
dong) 1a f(x) = 2000x — 2% v& tong chi phi (don vi: chuc nghin dong) doanh nghiép chi ra la
g(z) = 2% + 1440z + 50. Gia st mitc thué phu thu trén mot don vi san pham ban duge la ¢ (chuc
nghin dong) (0 < ¢ < 300). Mitc thué phu thu ¢ (trén mot don vi sdn pham) sao cho nha nude
nhan dugc s6 tién thué phu thu l6n nhat va doanh nghiép cling thu duge lgi nhuan 16n nhat theo
miic thué phu thu dé 1a bao nhiéu trieu dong?

() /{uoiy c/(?/yz'a’z'. Loi nhuan ctia doanh nghiép khi phai chiu mic thué phu thu ¢ trén mdi don
vi sdn pham dugc tinh bing doanh thu trit di tong chi phi va tién thué:
P() = (@) = gla) — 0+
P(z) = (2000 — 2%) — (2® + 14402 +50) —t - x
P(x) = —22° + (560 — ) — 50
Dé doanh nghiép dat lgi nhuan 16n nhat (v6i mic thué ¢ c6 dinh), ta tim cuc tri ctia ham P(z):

560 — ¢ t
= — 140 — =
0 4

P'(x)=—42 4560 —t=0<zx
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Vi0 <t <300 nén 65 < x < 140, thdéa man dicu kien 0 < = < 2000. Do d6, v6i moi mic thué

t, doanh nghiép sé san xuat so lugng san pham la x = 140 — 1

S6 tién thué phu thu ma nha nuée nhan dude la:
2

t t
Tt)=t-x=1t(140 — — ) = 140t — —

Dé s6 tién thué nha nude nhan duge 16n nhat, ta xét ham s6 T'(¢) trén khoang (0;300):

t

t
Cho T'(f) = 0 & 140 — 5 = 0 & = 280.

Dé thay ham s6 T'(t) dat gia tri 16n nhat tai t = 2,8 (trieu dong).
& Bai 90. Mot cong ty nong san c6 cong suat ché bién khong qua 200 tan nguyeén lieu mot thang.
Néu cong ty ché bién z tan nguyen lieu trong mot thang (1 < x < 200) thi chi phi san xuat va
doanh thu lan lugt 1a C(x) = 0,0012® + 30z + 10 (trieu dong) va R(z) = 60z (trieu dong). Loi

nhuan 16n nhat ma cong ty dat duge trong mot thang 14 bao nhiéu triéu dong?

[} Hu()y (/(’5/27170’1,'.

Ham lgi nhuan: 7(z) = R(z) — C(x) = 60z — (0,001z® + 30z + 10) = —0,001z* + 30z — 10.

— 100 € [1;200
Pao ham: 7/(z) = —0,00322 + 30 =0 & | 11;200] |
= —100 ¢ [1;200)

Ta ¢6: 7(1) = 19,999; 7(100) = 1990; 7(200) = —2010.
Vay loi nhuan 16n nhat ma cong ty dat dugc trong mot thang 1a 1990 triéu dong khi ché bién
100 tan nguyén lieu.

& Bai 91. Ong Vinh dang 6 trong ritng dé dao vang. Ong ta tim thay vang 6 X, cach diém A 1a 3
km. Diém A ndm trén dudng bs bién (dudsng bd bién la dudng thing). Trai ciia 6ng Vinh ndm 6 Y,
cach diém B 1 3 km. Diém B ciing thuoc dudng bs bién. Biét ring AB = 18 km, AM = NB ==z
km va X A vuong goéc v6i bo bien, Y B vuong goéc véi ba bien. (Nhu hinh vé sau)

Vang Trai ciia n%/Vinh
RUNG
3 km \\\ ,,’/ 3 km
A x km M B3 bién N r km B
18 km

Khi dang dao vang, Ong Vinh bi rén cin, chit doc lan vio méau. Sau khi bi cin, nong do chit doc
trong mau tang theo thoi gian duge tinh theo phuong trinh y = 50log(t + 2). Trong d6, y 1a nong
do, t 1a thoi gian tinh bing gio sau khi bi rdn cdn. Ong Vinh can quay tré lai trai dé 1ay thudc giai
doc. Ong ay chay trong rimg va trén bai bién v6i van toc lan lugt 1a 5 km/h va 13 km/h. Dé vé
dén trai Ong Vinh can chay tit trong rimg qua diém M, N trén bai bién. Tinh nong do chat doc
trong mau thap nhat khi ong Vinh vé dén trai (Iam tron dap 4n dén hang phan chuc).
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[ Hwo/n(f din ciéi. Dé ndng do chit doc trong méu thap nhit, thoi gian di chuyén ¢ vé dén trai
phéi la thap nhat (do ham y(¢) = 50log(t + 2) 1a ham dong bién véi ¢ > 0).

Goi x 1a do dai quang duong AM (km), v6i diéu kien 0 < z < 9.

Quang duong ong Vinh di chuyén gom 3 doan: XM, M N, va NY.

Ap dung dinh 1y Pytago, ta c6 do dai cic quang dudng:

© Quang duong trong rimg: XM = NY = /32 + 22 = /9 + 22 (km).
¢ Quéang dudng trén bs biecn: MN = AB — AM — NB =18 —z — x = 18 — 2z (km).
Thoi gian di chuyén tong cong la
t(z) = (thoi gian di X M) + (thoi gian di M N) + (thoi gian di NY')
VO+a? 18-% O+

t(z) =

5 13 5
29+ 22 18— 2z
e rdr o

Ta can tim gi4 tri nhé nhat ctia ham ¢(z) trén khoang (0, 9).

Xét dao ham t/(z):

2 2x 2 2x 2

tg)= - ——— = —__— =
(@) 9 2¢/9+22 13 5v9+22 13
Cho t'(x) = 0:

2x 2
— = — & 132 =5V9 + 22
5v/9 4+ 22 13

Binh phuong hai vé (véi z > 0):

16922 = 25(9 + %) & 16922 = 225 + 2527 < 1442% = 225 < 22 = %
— A %:%:Z (théa man 0 < z < 9).
Béng bién thién cta t(z) trén khoang (0,9):
5
75 0 1 9
t'(x) — 0 =
168 6v/10
65 5
t(x) N\ /!
162
65

. ) . 5 162
Duya vao bang bien thién, thoi gian di chuyen nhé nhat la ¢, =t (Z) o gig.

Vay, nong do chat doc trong mau thap nhat tuong ting la

162 292
Ymin = 20 log(tmin + 2) =50 log (g + 2) =50 log (E) ~ 32, 6
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& Bai 92. Mot bé chita 1000 lit nudc tinh khiét. Ngusi ta bom vao bé d6 nuée mudi c6 nong do
15 gam mudi cho méi it nude véi téc do 20 lit/phit. Biét rang nong do mudi trong bé sau ¢ pht
(tinh bang ti s6 ctia khoi lugng mudi trong bé va thé tich nudc trong bé, don vi: gam/lit) 1a mot
ham s6 f(t), thoi gian ¢ tinh bang phut. Phuong trinh tiém can ngang ctia do thi ham s6 f(¢) bang
la y =a, (a € R). Tim a.

[ Hmﬁ(y f/(?/é/mfa’zf. Sau t phit, ta c6 khéi lugng mudi trong beé 1a 20 - 15t = 300t (gam).

Thé tich ciia lugng nude trong bé sau ¢ phit 1a 1000 + 20¢ (lit).
300¢ 30t

Do dé nong do mudi sau ¢ phat la f(t) = = lit).
o d6 nong do mudi sau ¢ phut 1a f(t) 1000 £ 20¢ — 100 = 2 (gam/lit)
Tacé6 lim f(t) = lim gl 50 15 nén d6 thi ham s6 f(t) c6 phuong trinh tiem
= 1 T 5 1 = i 1
t55-00 t5+00 100 + 2t 2 - y phuong :
can ngang la y = 15.
Vay a = 15.

& Bai 93. Mot ky su dang thiét ké vien (bien dang) ctia mot chi tiét ky thuat can phai chiu lyc
nén t6i wu. Vién nay duge mo hinh héa trén mat phing toa do Ozy. Bien dang cong ciia chi tiét
dugc mo ta bdi do thi (C) clia mot ham s6 phan thitc bac hai trén bac mot, c6 dang tong quat
= b 2 2
lay = f(x) = Lﬁ“, véi m = 1. Biét do thi (C) nay cit Oy tai diem A(0;1), qua diem
mz +n
1 2 NS
B(-1; 5), c6 dudng tiém can ding z = 1 va ¢6 mot diem cuc tri la C'(2;5). Khi d6, a + b —n bang
bao nhiéu?
24+ b
[} Hu‘o"ézf a.,/(z?,)z,;j[(é‘(l Ham s6 c¢6 dang y = % (dom=1).
& Tiém can ding r =1 =n = —1.

& DéthihamséquaA(m):%:1:(;:—1.

4 . 1 —-b—1 1
@DGthihémsOquaB(—l;—) = ‘wm Ny gm g (1).

2 —2 2
R . da+2b—1
& Do thi ham s6 quaC(2;5):>%:5:>4a+2b:6 (2).
Tu (1) va(2),tacéa=1vab=1.
- N N 2 N PR B / x2_2x
Lic nay dao ham ctia ham so la y = —.
(z—1)?

V6i o = 2 thi ¢y = 0 (théa méan).

Tedéotacb6a+b—n=1+1—(—-1)=3.

& Bai 94. Mot biic tranh cao 4 m dudc treo trén tudng c6 mép dudi cao hon tam mat nguodi quan
sét 3 m (nhu hinh vé). Ngusi quan sat phai ding cach tusng bao nhicu mét dé c6 duge tam nhin
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thuan lgi nhat (tic la, c6 géc nhin 0 lon nhat)?

[ Hu‘o/’/g f/(f/z(/fzkézl.

D
4 m
C
3 m
B A
T 1m
z
bat BA ==z, taco AC =22+ 9. Khi d6 sinD = ——.
Va2 +49
Xét tam giac AC'D, ta c6
AC CD 249 4 4x
simD sin DAC e D sin DAC Sl Va2 +9-y/x2 449

vVx2+49
Dé c6 duge tam nhin thuan lgi thi goc nhin @ phai 1én nhat.
Xét ham sb6
4x 4x 4x

— = pr— ,I‘>0
YTV ViRt 40 @21 9) (2 149)  al § 582+ 4Al

Ta c6
—4a* 4+ 1764

(2% + 5822 + 441) Vot + 5822 + 441
Vay ngudi d6 phai ditng cach tuong khoang 4,58 m thi tam nhin 13 thuan lgi nhat.

/

y = —0& 2 =21 ~458.

& Bai 95. Cho hinh chit nhat ABC'D ¢6 mot canh ndm trén truc hoanh va hai dinh A(0;0),
C(6;4). Goi H la trung diém ctia doan thang AC. Duong tron (C) c¢6 tam I(3;1) va di qua H.
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Ngudi ta mudn thiét ké mot dai LED b#t dau tit diém A va két thic tai C. Dai LED c6 hinh dang
1a mot phan ctia do thi ham s6 bac ba f(x) = azx® + bx* + cx + d. Biét dai LED tiép xtc véi duong
tron (C') tai H, tinh 27a + 3b + ¢ + 9d.

Y
B C
H
A Dz
[ /‘[m)‘fy a/('z‘\/éjz'dz',
Y
C
B 4
= &
1F-- e =l
! 6
A 3 D
A 4
Tu A(0;0) va C(6;4) suy ra trung diem H la H (0——;6, O%) = H(3;2).

Duong tron (C) c6 tam 1(3;1) va di qua H(3;2).

Vi 1(3;1) va H(3;2) c6 cung hoanh do x = 3, nén tiép tuyén cia duong tron (C) tai H 1a dudng
thang vuong goc véi doan IH.

Doan I H la doan thing ding, song song véi truc Oy.

Do dé, tiép tuyén ctia (C) tai H la duong thang song song véi truc Ox, c6 phuong trinh y = 2.
Do doc clia tiép tuyén tai H bang 0, suy ra f/(3) = 0.

Dai LED di qua A va C va tiép xic tai H nén ta c6 he diéu kién

O f0)=0=a-00+0-0°+¢c-0+d=0&d=0.
© f(6) =4 = 216a + 36b+ 6c + d = 4.

© f(3)=2=2Ta+9+3c+d=2.

& f'(3) =0=27a+ 6b+ c = 0.

216a + 36b + 6¢ = 4 @= 57
Khi d6, ta c6 he ¢ 27Ta+9b+3c=2 <, _ 2

27a+6b+c=0 3
c=2.

2 2
Vay 27a—|—3b—|—c—|—9d:27(2—7) +3<—§) +2490) =24 (-2)+2+0=2.

& Bai 96. Manh dat vuon cia nha anh Diép ¢6 mot phan ranh gidi ciing 1a mot phan duong cong
r+a

C):y=——
(©):y x+b ,
truc la 10 mét thi duong cong (C) di qua diem (2;3) va c¢6 duong tiém can ding x = 1. Hang
ngay anh Diép phai diing thuyén may dé van chuyeén trai cay tit khu vuon ctia minh dén hai tuyén
duong Ay: 2z +y —4 =0 va Ay: 2 + 2y — 2 = 0 cho nhitng ngudi lai budn tit noi khac dén. Anh

Diép can xac dinh mot vi tri M (z¢;yo) thudc khu vuon ctia minh dé tdng khodng cach tit vi tri M

, bao quanh né 1a song nude. V6i hé truc toa do Oxy thich hgp, don vi trén moi
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d6 dén hai tuyén duong A;, Ay 1a bé nhat. Hoéi khodng cach tit vi tri dude chon lam gboc toa do
dén diém M 1a bao nhiéu mét (Iam tron dén hang phan chuc)?
Yy

Rung cay

Ay

X lwong a,/('f/ifidé. D6 thi ham s6 c6 tiem can ding x = —b = b= —1.
C

! , 2
Khidédotmhamsoy—“‘;diqua (2;3);»3—2”{;»@—1.
x‘ =
\ ) 1
Do d6 db thi ham sb (C):y:x+1.
x_

Dé khoang céach tit diéem M thuoc khu vuon dén hai dudng thing A;, A, 1a bé nhat thi diém
M phai thuoc do thi ham s6.

1
Goi M (xg; v A ) € (C) v6i zg > 1.
o — 1
Téng khoang cach tit diem M dén hai duong thang A, Ay la
1 1
2$0+x0+ —4 $0+2'$0+ -2
o — 1 LoF— 1

d=d(M,Ay)+d(M,Ay) = +

V5 V5

273 — 519 +5 > 0

2x% — 5z + 5 2—xo+4| 3x3—6x0+9
— /Bd = | 2o~ %o ‘ Lo — %o =0T T a2 g +4>0 |, Vo> 1.
1’0—1 560—1 .’L’O—l
ZL’O—1>0
322 — 6 9
Détg(m)zﬁvéix>l.
r—1
32?2 — 6x — 3
Tacég’(x)z%Sg,(x)20:>x:1+\/§vix>1.
x_
Ta c6 bang bién thién ctia ham s g(x)
x 1 1+v2 +o0
g'(x) - 0 +
+00 +00
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Tir bang bién thién ctia ham s6 g(z) ta c6 min g(z) = 6v/2 = /5d > 612 = d > —— 6\/_

(1;+00)

Dau “= ”Xayrakhlx—1+\/_:>M( —1—\/5;1—1—\/5).
Khoang cach OM thuec té 1a

10-1/22 4+ 42 = 10(1 + V2)vV2 ~ 34,1

& Bai 97. Mot ngudi can di tit khach san A bén bg bién dén hon dao C. Biét riang khoang cach
tit ddo C' dén b bién 14 10 km, khoang cach tit khach san A dén diém B trén bo gan dao C nhat
13 40 km. Ngudi d6 c6 thé di dudng thiy hodc di dudng bo rdi di dudng thiy (nhu hinh vé bén).
Biét kinh phi di duong thiy bang thuyén 1a 5 USD/km, di duong bo bang xe taxi la 3 USD/km.
Hoéi ngudi d6 phai di dudng bo mot khoang bao nhieu dé kinh phi nhé nhat? (Két qua ghi dusi
dang thap phan)

A

o Hecong f/a?%zf(zzf. Vi B la diém tren bo gan hon ddo C' nhat neén suy ra BC' L AB.
Theo dé bai, ta ¢c6 AB = 40 (km), BC' = 10 (km).
Goi D la diém bat ki thuoc doan AB (D c6 thé trung véi A hodc B).
Diat AD = x (km), z € [0;40].
Tacé BD =40 —z = DC = \/40—9(: )2 4+ 102 = /22 — 80z + 1700.

Dé di tit A dén C, thi ngudi d6 c6 thé phai di duong bo trén doan AD va di dudng thiiy trén
doan DC.

Do dé tong kinh phi di tit A dén C la:
f(z) =3z +54/(40 — 2)2 + 102 & f(z) = 3z + 5v/22 — 80z + 1700 (USD).
Tap xéac dinh ctia ham s6 f(z) 1a D = R, nhung ta chi xét tren [0; 40].

22 — 80 YT 3vx2 — 80x + 1700 + 5z — 200
2y/x2 — 80x + 1700 Va2 — 80z + 1700 '
f'(z) = 0 < 3v/22 — 80z + 1700 = 200 — 5z

fl(x)=3+5-

95
200 — 5z > 0 z <40 v =~ (loai)
2 2 A 2 = 65
9(x2 — 80z + 1700) = (200 — 5z) 1622 — 1280z 4 24700 = 0 =2 el 40]
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Bang bién thién:

65

X 0 — 40
2

f(z) — 0

(@) \ /
65

Dua vao bang bién thien, ham s6 f(z) dat gia tri nhé nhat tren [0;40] tai diém o = 5

+

65 . .
Vay ngudsi do phai di duong bé mot khoang e 32,5 km de kinh phi nho nhat.

& Bai 98. Hinh vé bén dudi mo ta doan duong di vao GARA OTO ctia bac An.

GARA OTO

2,6(m

Doan dudng dau tién c6 chiéu rong bang x (m), doan duong thang vao cong GARA c6 chiéu rong
2,6 (m). Biét kich thudc xe 6t6 1a 5 x 1,9m (chiéu dai x chiéu rong). Dé tinh toan va thiét ké
duong di cho 6t6, ngudi ta coi 6td6 nhu mot khéi hop chit nhat ¢6 kich thude chiéu dai 1a 5 (m),
chi¢u rong 1,9 (m). Tim chiéu rong nho nhat ciia doan duong dau tien dé 6t6 c6 thé di vao GARA

duge? (Lam tron két qua dén hang phan mudi; gid thiét oto khong di ra ngoai duong, khong di
nghiéng va oto6 khong bi bién dang).

[ Ha‘(fy (/(5)2(7[(212

My

2,6(m)

Chon hé truc Ozy nhu hinh vé. Khi d6, M(—2,6;m).
Goi B(—a;0), suy ra A(0;v/25 —a?), a > 0.
T d6, phuong trinh cia AB la

7
—a /25 —a?

X
LY
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Do CD// AB nén phuong trinh CD la
z Yy B
—a /25 —a?

Khoang cach gitta AB va C'D la chiéu rong clia 6t6 va bang 1,9 m nén

k1 PR P

V() () o

Phuong trinh C'D dugc viét lai 1a

A TR B

—a /25— qa? av/25 — a?
Diéu kien dé 6to di qua duge 1a M va O ndm khac phia déi v6i duong thing CD.
Suy ra

k= 0.

(E+L_1_L> <_1_L) <0
a V25 — a? av'25 — a? av25—a?)
m 9,5

(X)dic ;) Sy - - g
a /25 —a? av25—a?
9,5  2,6V/25—a?
em>VB_gd+ 2 VDT (ding véi moi a € (0;5]).
a

a

. 9,5 2,6v/25—a? ‘ ,

Xét ham s6 f(a) = v25 —a® + — — 2OV T T tren nita khoang (0; 5].
a a

65 — 9,5v/25 — a2 — a?

Taco fla) = = =

= f'(a) =0 a=3¢€ (0;5).

Bang bién thién

a 0 3 5
f'(a) U
37
f(a) / 10 \ g
—00 10

37
Do d6, m > f(a),Va € (0;5] & m > 0= S
Vay chiéu rong nhé nhat ctia doan duong dau tien bang 3,7.

& Bai 99. Hinh vé sau mo6 td mot duong cong Agnesi va duge xay dung trong hé toa do Oxy nhu
sau: vé mot dudng tron c6 tam I(0;1) va ban kinh bing 1, tit diém O ké mot dudng thang cat
duong tron tai diém thit 2 1a diém B va cit dudong thing y = 2 tai diém A. Goi P la giao diém
ctia dudng thang qua A va vuong goc véi Ox va dudng thang qua B vuong goc véi Oy. Tap hop
cac diém P tao thanh mot dudng cong y = f(x) goi la dudng cong Agnesi. Tiép tuyén ctia do thi
ham s6 y = f(z) c6 he s6 goc 16n nhat biang bao nhieu? (lam tron két qua dén hang phan muoi).

Y

y=2 Q A

(0;1)e B¥---°
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() /‘[a’()y f/(z‘\/iiz'(z’zl

Y
y=2 Q A
|
|
1 P(x;
(0;1)e B¥--- (z39)
4 |
0] H K z

Goi K, H lan luct 1a hinh chiéu ctia A va B lén Ox.
Tam gidac AOQ vuong tai Q c6 QB la duong cao, OA = VOK? + AK?2 = /22 + 4

Suy ra OB -0OA = 0Q* = OB = 0@ _ _4
! BH OB_ AK_ 0051 R
Ta 06 2 = 20 _ iy A M
YUK T oA~ 0A
. 2 8 —8-2 16
Xét ham so y = i 3 =y = :L'2:_ x2'
244 % +4 (24 4) (x2 4+ 4)
" — _16 (22 +4)° —2(a*+4) -2z 3
! (22 +4)"
19 (22 +4) (2% + 4 — 42?)
(a2 + 4"
AR (22 +4) (—32% +4)
(22 +4)°
_ 1. (3714
(22 +4)°
Ta co
2
— 4
Y. S ToImE 7
(22 4 4)
4
< —3:1:2+4:O<:>:1:2:§
2+/3
S = iT\/_.
Bang bién thién
r | —o0 _23‘/3 %ﬁ +00
Y + 0 3 0 +
3v3
8
) 0/ \ O
_3\/3 /
8
Dua vao bang bién thien suy ra y/ . = &5 ~ 0,6.

8

& Bai 100. Dé lam mot méang x6i nude c6 dang hinh ling tru, tit mot tam ton kich thuée 0, 9m x 3m
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nguodi ta gap tam ton d6 nhu hinh vé dudi. Biét mit cat clia mang x6i 14 mot hinh thang can. Hoi
x (m) bang bao nhiéu thi thé tich mang x6i 16n nhat?

3m N x
0.9m 0,3n\ e 0. 3m O’SM’ 3m
3m

0,3m

Tam ton Méang x6i Miit cat

[ Hc{o‘f/c (/(ZTIZ(,/CL.(E[.,

Goi hinh thang can ABCD la mat cat clia mang x6i va h (m) la chiéu cao ctia hinh thang can.

T H
D &

h 0,3m

Vi chiéu cao lang tru bing chiéu dai tAm ton nén thé tich mang x6i 16n nhat khi dién tich hinh
thang can l6n nhat.

h DC — AB -0,3
Ta ¢6 Sapcp = 5(.%—!—0,3); Ta co HC = - 9

2 2
Suy ra h = BC? — HC? = \/(0 3)2 — (x—0,3)° i \/_$2+076$+0727'
’ 4 5
V=22 +0,6x + 0,27

Khi do: SABCD = 1 (l’ + O, 3)
. 1
Xét ham s f(x) = Sapep = Z(:c +0,3)y/—22 + 0,62 + 0,27 v6i 0,3 < z < 0,9.
1 1 — 0,3 1 —222+0,6 0,36
Tac6 f'(z) = ~+/—22 + 0,6z + 0,27+~ (x+0, 3) L C oy e by
4 | V=72 +0,62+0,27 4,/—22+0,6z + 0,27
x = —0, 3 (loai)
F(x) =0e —222 40,60+ 0,36 = 0 <
x = 0,6 (nhan)
Bang bién thién:
7 0,3 0,6 0,9

35 0

Duya vao bang bién thien ta thay f(x) 16n nhat khi z = 0, 6.
Vay thé tich mang x6i 16n nhat khi z = 0,6 (m).

& Bai 101. Tai mot cong ty san xuat do choi an toan cho tré em, cong ty phai chi 34 567 USD dé
thiét lap day chuyén san xuat ban dau. Sau d6, cit san xuat duge mot san pham do choi X, cong
ty phai tra 8 USD cho nguyén ligu ban dau va nhan cong. Goi z (z > 1) 14 s6 do choi X ma cong
ty da san xuat va C(z) (don vi: USD) la tong s6 tién bao gom ca chi phi ban dau ma cong ty phai
chi tra khi san xuat 2 do choi X. Khi dé chi phi trung binh cho mdi san pham do choi X 1a ham s6

— C L s , .
C(z) = (z) xéc dinh trén [1; 4+00). Khi 80 do choi sdn xuat tang 1én thi chi phi trung binh cho
x
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mdi san pham do6 choi X gidm xudng nhung khong xuéng dudi mitc t6i thidu 14 bao nhieu USD?
e /g din gidi. Ta 6 C(x) = 34567 + 8.
C
— 4 4
Khi 46 Ta) — C0) _ M567 80 34567
T x

xz

— 4
Ta cé lim C(z) = lim <8+3 567) =38

z—+00 T—+00 X
Ma C(x) 1a ham nghich bién trén [1;+o00) nén chi phi trung binh cho mdi san pham do choi X
gidm xudng thap nhat va khong dudi 8 USD.
& Bai 102. Tu mot tam bia méng hinh vuong canh 6 dm, cit bé bon tam gidc can bang nhau c6

canh day 1a canh ctia hinh vuong ban dau va dinh 1a dinh ctia mot hinh vuoéng nhé phia trong roi
gap len, ghép lai tao thanh mot khoi chép tit giac déu nhu hinh sau.

Thé tich ctia khdi chop c6 gia tri 16n nhat biang bao nhiéu decimét khéi (Iam tron két qua dén hang
phan chuc)?

(e} Ha’()y f/(z‘\/ifz'dzl
Tam bia hinh vuong ABCD, sau khi gap len dé A, B, C, D tring nhau ta dugc hinh chép déu

A.MNPQ day 1a hinh vuong M N PQ tam O c6 canh bang z dm, duong cao h = AO dm. Goi
H, K lan lugt 1a trung diém ctia MQ va NP.

A B

Vi ABCD la hinh vu()ng\c/ainh bang 6 dm nén AC = 6v/2 dm, HK = z dm, z > 0.
AC—HK 6V2—=x T

5 === 32 — 7 dm.
Khi d6 h = AO = VAHZ — OH? = \/(3\/'— g)Q - @)2 = /18 — 3v2z (dm).
Thé tich ctia khoi chép la:
V= %gﬂh — %x2\/18 — 32z = %\/$4(18 — 3v/2z) dm? (diéu kien: 18 — 3v/2z > 0 & = < 3v/2).
Xét ham s6 f(r) = 2*(18 — 3v/2x) v6i 0 < z < 3v/2.

Ta co AH =
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Ta co: f'(x) = 23(—15v/22 + 72); f'(z) = 0 < 2 = 0 (loai) hodc v = 1251/5 (nhan).

Bang bién thién:

- 0 12v2 3,3
5

f'(x) + 0 -

~ 478

7
()
f o/ \o

. 124/2
T bang bién thién, ta ¢c6 max f(x) = f (—\/_> ~ 478.
(03v72] 5

) ) e 1 12+/2
Vay the tich ctia khoi chop c6 gia tri 16n nhat bang V. = 3 f (T\/_> ~ 7,3 dm?3.
& Bai 103. Mot chuyén dong thang xac dinh bdi phuong trinh S(t) = at®+bt?+ct+d (a,b,c,d € R)
trong d6 ¢ tinh bang giay va s tinh bang mét. Biét rang do thi ctia ham s6 S(t) 14 dudng cong nhu
hinh bén duéi:

Tinh van té¢ (m/s) clia chuyén dong tai thoi diém gia toc bing 12 m/s”.

o Haa% diin gic/. Db thi ham s6 di qua cac diém A(—1; —1), B(0;3),C(1;1), D(2; —1) nén ta
C

—a+b—c+d= -1
c6 hé phuong trinh: 4=3 ()

a+b+c+d=1

8a+4b+2c+d=—1
Giai hé phuong trinh ta dugc a = 1;0 = —3;¢ = 0;d = 3. Do d6 S = 3 — 3t + 3.
Van t6c ciia chuyén dong 1a dao ham cap mot clia quang dudng: v = S’ = 3t — 6t.
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Gia tbc ctia chuyén dong la dao ham cap hai ciia quang dusng: a = S” = 6t — 6.

Theo dé bai: a =6t —6 =12 =t = 3.

Khi d6 van téc ctia chuyén dong 1a v(3) = S(3) = 3(3)2 — 6(3) =27 — 18 =9 m/s.

& Bai 104. Mot thung chita nhién lieu gom phan 6 gitta 13 mot hinh tru ¢6 chiéu dai h mét (h > 0)
va hai dau la cac nita hinh cau ban kinh 7 (r > 0) (hinh vé).

h

\ /
\ I
| I
| |

I |
i \
/ \

Biét ridng thé tich ctia thiing chita 1a 144 0007 m®. Dé son mit ngoai ctia phan hinh cau can
20000 dong cho 1 m?, con son mat ngoai cho phan hinh tru can 10000 dong cho 1 m?. Xéc dinh
r dé chi phi cho viéc son dién tich mat ngoai thiing chita (bao gom dién tich xung quanh hinh tru
va dién tich hai nita hinh cau) 1a nhé nhat, biét rang ban kinh r khong duge vugt qua 50 m.

N Huong c/z?;pdcz'(éz'. Theé tich ctia thung chita gom thé tich hinh tru va thé tich ctia hai nita hinh
C

cau (titc 1a mot hinh cau):
4 4
V = Vipg + Vos, = mr°h + 5717’3 = 1440007 = r*h = 144000 — §r3
144000  4r
A r2 3
Vi h > 0 nén 144 000 — §r3 >0 r<30y4~47,6 m.

Dién tich m#t ngoai ctia phan hinh cau la: S; = 47r? (m?).

Tu d6 ta co chieu dai hinh tru: h =

Dién tich xung quanh ctia phan hinh tru la: Sy = 27rh (m?).
Téng chi phi son (don vi: dong) la:

C(r) =20000-S; + 10000 - Sy = 20000 - (477?) + 10000 - (277h)

144000 4
C(r) = 8000072 + 20 0007 ( A | g’”)
e
28800000007  800007r2 160000772 2880000 0007
C(r) = 80000772 _ i
(7) ar? + . - . y r

Xét ham s6 C(r) trén khoang (0;50], ta ¢c6 dao ham:
~ 3200007 2880 000 0007

o 3 72
3200007 28800000007 2880000000 - 3
C'(r) =0 _ 5 — 27000 < 1 — 30.
(r) = 3 7 "Om 5, 320 000 =7
Bang bien thién:
r |0 30 50
C'(r) — 0 +
+00 C(50)
cm| T~
C(30)

Duya vao bang bién thién, chi phi thap nhat khi » = 30 m (gia tri nay thoa man diéu kien
r < 50).
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& Bai 105. Mot cong ty san xuat va ban ra 100 san pham mdi ngay véi chi phi san xuat 1a 1 triéu
dong/san pham. Cong ty phan phdi sé san pham nay dén hai ctta hang ban 18. Do su khac biét vé
vi trf, nhu cau, mat bang,... nén mdi ctta hang c¢6 chi phi van hanh va doanh thu khac nhau theo
s6 lugng san pham ban ra.

Tai ciita hang thi nhét, chi phi van hanh cho mdi sén pham la 14 nghin dong. Doanh thu tit
viéc ban z; san pham tai cita hang nay (0 < z; < 100, 7; € N) dude mo ta bdi ham s6

Ry(x1) = —62? +20002; (nghin dong).
Tai cita hang thit hai, chi phi van hanh cho mdi san pham la 30 nghin dong. Doanh thu tit viec
ban x, san pham tai ctta hang nay (0 < x5 < 100, 25 € N) duge mo ta bdi ham sd

Ro(y) = —623 + 1800z, (nghin dong).
(Chi phi van hanh bao gom céac khoan chi phi ding cho quéng céo, van téi,...). Loi nhuan ciia cong
ty 1a tong lgi nhuan tit viec ban sdn pham tit hai cita hang.

Héi 1gi nhuan 16n nhat ma cong ty dat dugc 1a bao nhiéu trieu dong? (gia st s6 san pham &
ca hai ctta hang déu dude ban hét méi ngay va két qua dude lam tron dén chit s6 thap phan thi
nhat).

[} Hwo‘% c/('z‘”/%[(ézi. Goi z1 vA 5 lan luot 1a s6 luong san pham phan phéi cho cita hang thit nhat
va ctta hang thi hai.

Theo dé bai, ta ¢6: 1 + 22 = 100 = x5 = 100 — z; (0 < 27 < 100,27 € N).

D&i don vi: 1 trieu dong = 1000 nghin dong.

Tong chi phi clia cong ty bao gom chi phi san xuat va chi phi van hanh tai hai cita hang:

= 1000(100) + 1421 + 30(100 — 1)
= 100000 + 1421 + 3000 — 30z,
= 103000 — 16x; (nghin dong).
Téng doanh thu tit hai ctta hang la:
R = Rl(ZL’l) + RQ(CCQ)
= —627 + 2000z; — 6(100 — x1)* 4 1800(100 — z;)
= —62% 4 2000z, — 6(10000 — 200z, + %) + 180000 — 18002,
= —12z7 + 1400x; + 120000 (nghin dong).
Ham lgi nhuan P(z) cia cong ty la:
= (—12z7 + 1400z, + 120000) — (103000 — 162;)
= —1227 + 14162, + 17000 (nghin dong).
Xét ham s6 P(x1) trén doan [0;100], ta c6 P'(x1) = —24x, + 1416.
1416

Cho P'(z1) =0 a2, = -1 = 59 (théa man).

Vi hé s6 clia 7 am nén do thi 1a parabol bé 16m huéng xudng, dat gia tri 16n nhat tai dinh.

Loi nhuan 16n nhat tai x; = 59:

P(59) = —12(59)2 + 1416(59) + 17000 = 58772 (nghin dong).
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Doi sang don vi trieu dong: 58,772 trieu dong.
Lam tron dén chit s6 thap phan thit nhat, ta duge: 58,8
& Bai 106. Mot bo ho hinh tron ¢6 ban kinh bang 2 km, duong kinh AB (tham khéo hinh vé).
Tt diem A anh Tai chéo mot chiée thuyen véi van toc 3 km/h dén diém C trén ho, roi chay doc
theo thanh ho dén vi tri B v6i van toc 6 km/h (C khong trung véi A va B).
C

Thoi gian ngan nhat ma anh Tai di chuyén tit A dén B la bao nhiéu (thdi gian tinh bang gio, két
qué lam tron dén hang don vi).

[ Huo}czﬁ c/(z‘”/z(fidb. Goi R = 2 km 1a ban kinh ctia ho, suy ra dudng kinh AB = 4 km.

GQi&zéC’ABV610<a<g.

Vi AB la duong kinh nén tam giac ABC vuong tai C.

Do dai quang duong cheo thuyen 1a: AC = AB - cosa = 4cos v (km).

Goée 6 tam chan cung BC' 1a ZCOOB = 2/CAB = 2« (don vi radian).

Do dai quang duong chay bo doc theo bd ho (cung BC) la: Ipc = R - 2a = 2 - 2a = 4o (km).
Tong thoi gian di chuyén tit A dén B la:

A l 4 4 4 2
f(oz):?c—ir%: Czsa—l—%:gcosa—i—ga (giv).
Xét ham s6 f(a) trén khoang (O; g)
4 %
(o) = ¥ 3 sina + o
y 1 T
Chof’(oz):0<:>smoz:§:>oz:g.
Bang bién thién:
T T
‘o 6 2
f'(a) + 0 .
2V3  m
fla)) 4 _—— 3 9 ™ 7
3 3

Gia tri tai cic dau muat va diem cuc tri:

4
& f(0) =5 ~1.33

*1(5)

< ) z~1 047

3
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So sanh cac gi4 tri, ta thiy thoi gian ngan nhat fo, ~ 1,047 gio.
Lam tron dén hang phan chuc ta dugc két qua 1a 1.
& Bai 107. Khi loai thuéc A duge tiém vao bénh nhan, nong do mg/1 ctia thudc trong mau sau

. s 30
z phit (ke tit khi bat dau tiem) duge xac dinh bdi cong thic C(x) = —; f2
x

. Dé dua ra nhiing 15
khuyén va cach xit If phit hgp cho bénh nhan, ta can tim khoang thoi gian ma nong do ciia thudc
trong mau dang tang. Hay cho biét ham nong do thudce trong mau C(z) dat gia tri cyc dai 1a bao
nhiéu trong khoang thoi gian 6 phit sau khi tiem (két quéa lam tron dén hang phan mudi)?

(2} Ha‘o‘/gj c/a“/éj[[z’[, Xét ham s6 C'(z) = xg?l—xQ trén doan [0; 6.
_ 30(x* 4 2) — 30z(22z) 60 — 302°

Dao ham: C'(z) =

(:1:2+2)2 P (:c2 +2)2'
Cho C'(z) =0 < 60 — 3022 =0 < 22 =2 = 2 = /2 ~ 1,41 (nhan vi x € [0;6)).
Ta c6 cac gia tri bién va cuc tri:

& C(0) =0.

~30v2

& C(V2) = 7,5v/2 ~ 10, 6066.

F 99
30-6 180

Vay gia tri cyc dai ctia nong do thudce trong khoang 6 phat dau 1a 10,6 mg/1.

& Bai 108. Vao lic 12 gis 7 phiit anh Hiuing chay xe xuat phét tit diém A va di dén diém C véi
van toc 14 60 (km/h). Biét rang 7 phit truéec dé6 anh Quang chay xe xuat phét tit diém B vé6i van
toc 12 30 (km/h) sao cho hai quiang duong ctia hai xe hgp nhau mot géc 60° nhu hinh vé duéi day.
Cho biét AB = 42 (km) va vao lic a gio b phat thi anh Quang va anh Hung & vi trf ¢6 cuc li gan
nhat dé viy tay chao nhau (a,b € N*). Tinh a +b? Xem nhu hai xe déu chuyén dong déu va khong
c6 tac dung ngoai Iite hay yéu t6 nao khac.

B

C
A

[} Hm)‘éy Ja*/éﬁzf(izf. Chon mbc thoi gian 14 12 gio 00 phit. Goi ¢ (gid) 14 thai gian ké tit mdc nay.

- Vi trf anh Quang: Lic ¢t = 0 dang & B. Anh Quang di tit B vé A véi van toc 30 km/h. Khoang
cach tit anh Quang dén A la x = 42 — 30¢ (km).

- Vi trf anh Hung: Anh Hung xuét phéat tit A lac 12 gio 7 phat (tic 1a ¢t = & giv). Khodng cach
tir anh Hung dén A la y = 60(¢t — 55) = 60t — 7 (km).

Khoang cach gitta hai xe 13 d, theo dinh ly ham s6 cos trong tam gidc: d? = 2%+ y* — 22y cos 60° =
2 +y? — ay.

B = (42 — 30t)2 + (60t — T)? — (42 — 30t)(60t — 7).

Khai trién va rit gon: d? = 6300t2 — 6090t + 2107.

. . —(—6090 6090 29
Day 14 mot parabol be 1om huéng 1én, dat gia tri nhd nhat tai ¢ = 2( 6300) = 19600 — 60 (giv).
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. 29
Di t = o gi6 = 29 phi.
Thai didm d6 1a 12 gits 29 phiit. Suy ra a = 12,b = 29. Vay a + b = 12 + 29 = 41.

& Bai 109. C6 hai cay cot, mot cay cao 12 m va mdt cay cao 28 m ding cach nhau 30 m. Ching
dugc gitt bang hai sgi day gin vio mot coc duy nhat ndi tit mit dat dén dinh mdi cot. Tong chidu
dai ngan nhat ctia hai sgi day 14 bao nhiéu mét?

28 m

12 m

A z (m) C B
30 m

[} Hm)y c/rz?/ifz'dzl Ta ¢6 AC =z, BC' =30 — x v6i z € (0; 30).
Téng chicu dai ctia hai soi day la
f(@) = Va2 +122 + /(30 — x)2 + 282
= V12 + 144 + /(30 — 7)2 + 784.

T 30 —x
Ta ¢6 f'(x) = — . Khi do
f@ Va?+144 /(30 — x)? + 784
flz)=0
T 30 —x
& A -0
Va2 +144 /(30 — x)? + 784
T 30—z
Ry =
V2 + 144 \/(30 — )2+ 784
e (30 — z)?

T @yl (B0—2)2+ 734

& 72(30 — z)% + 784z = 2*(30 — z?) + 144(30 — z)?
& 7847% = 144(30 — x1)?

& 28z = 12(30 — z) (do z € (0; 30))

< =9 (nhan).

Béng bién thién ctia ham s6 f(x)

r |0 9 30
/() - 0 +

f(0) \ £(30)
f()

Vay tong chieu dai ngdn nhat ciia hai sgi day 1a 50 m.

& Bai 110. Mot dai Iy nhap khau trai cay tuoi dé phan phéi cho cac cita hang. Méi lan nhap khau
trai cay, khodng chi phi van chuyén (khong doi) 1a 25 trieu dong. Chi phi bio quan mdi ta tréi cay
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trong kho 1a 80 nghin dong/ngay. Thoi gian bdo quan tdi da 10 ngay. Biét ring, ké tit ngay dau
tien nhap hang, dai 1y sé phan phdi tdi cac ciita hang 25 ta trai cay moi ngay. Mdi lan nhap hang,
dai 1y phai nhap du trai cay cho bao nhiéu ngay phan phdi dé chi phi trung binh cho mdi ngay
thap nhat (bao gdm chi phi van chuyén va chi phi bédo quan trong kho)?

[ /—L’wo‘fy z/dz(zjzféz’. Goi x 14 86 ngay phan phoi trai cay cho mdi lan nhap hang (1 <z < 10,z € N).

M&i ngay phan phdi 25 ta, nén tong khoi lugng nhap mdi lan 1a 252 (ta).

- Chi phi van chuyén ¢6 dinh: 25000 (nghin dong).

- Chi phi bao quan:

- Ngay 1: Phan phdi 25 ta, con lai 25(z — 1) ta can bao quan.

- Ngay 2: Phan phdi 25 ta, con lai 25(z — 2) ta can bao quan.

- Ngay z: Phan phdi hét, con 0 ta bdo quan.

. —1

Tong chi phi bao quan la: 80-[25(zx —1)+25(x—2)+- - - +25-1] = 80-25- % = 1000(2? —x)

(nghin dong).

Tong chi phi cho mot lan nhap va phan phéi trong  ngay la: T(x) = 25000 + 100022 — 1000
(nghin dong).
T(z) 25000
P

Chi phi trung binh méi ngay la: f(x) = + 1000z — 1000 (nghin dong).

. o ! 25000
Ap dung bat dang thitc Co-si cho hai s6 duong va 1000z:

25000
flx) > 2\/— - 1000z — 1000 = 2 - 5000 — 1000 = 9000.
x

. 2
Dau "=" xay ra khi 2,000

= 1000z < 2? = 25 < ¢ =5 (théa man diéu kién).

Vay dai Iy nén nhap hang cho 5 ngay phan phéi dé chi phi trung binh mdi ngay thap nhat.

& Bai 111. Mang trugt ctia mot cau trugt cho tré em (Hinh a) duge udn tit mot tam kim loai c6
bé rong 80 cm, mat cat duge mo td § Hinh b. Nha thiét ké khuyén céo, dién tich mat cit cang 16n
thi cang dam bao an toan cho tré em. Véi = dat gia tri bang bao nhiéu thi mitc do ddm bao an
clia cau truct dat cuc dai?

y cm
a) b)

[ Huoélj a,/(z“/z(,/m'(z’z'. Do tam kim loai ¢6 bé rong 80 cm nén ta c6: 2z +y = 80 & y = 80 — 2z.

Dé c6 thé thiét ké duge mang truct thiy > 0 < 80 — 22 > 0 < x < 40. Suy ra 0 < o < 40.
Dién tich clia m#t cit méang trugt la: S = xy = (80 — 2x) = —22% + 80z.
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Ta co:

S(x)
S'(z) = —4x + 80
(

= —22% + 80z véi x € (0;40);

S'(x) =0& —4x 480 =0 < = = 20.

Béng bién thién ctia ham s6 S(z) nhu sau:

T 0 20 40
S'(z) + -
800
S(a) / \
0 0

Do d6, ham s6 S(z) dat cyc dai tai = 20 vd Scp = 800.
Vay mtic do ddm béo an toan ciia cau trugt dat cuce dai thi z = 20 (cm).

& Bai 112. Cong ty ching khoan VNStock can xit Iy 18 000 lenh giao dich trong mot ngay lam
viée (8 gio). He thong gom cac méy chu xit Iy v6i thong s6 nhu sau

& Nang suat 250 lenh/gio/may.

& Chi phi trien khai 15 trieu dong/mdy (cai dat ban dau).
& Chi phi van hanh dien v& bao tri 120000 dong/gic/may.

& Chi phi nhan vién giam sat 8 trieu dong/gio (tra theo gio lam viéc thuec té).

Tim chi phi thap nhat ma cong ty phai bé ra dé thuc hien s6 lugng giao dich néi tren (lam tron

dén hang don vi cia trieu dong).

[ Ha‘()‘/zy din gici. Goi x 1a s6 méy chii can dimg (z € N) va t 1a thoi gian chay may (0 < ¢ < ).
C

(7

Téng s6 lenh xt Iy 14250 -2 -t = 18000 = 2 -t = 72 =t = —.

X

b 72
Vi thoi gian toi da la 8 gio néen — <8 =z > 9.
x

Tien thué may 15x.
Tien dién 0,122 -t = 0,12 - 72 = 8,64.

N 72 576
Tién giam sat 8-t =8 - — = —.
" 576"
Téng chi phi f (z) = 152 + — + 8,64.
i

576

Xét ham f (z) v6i z > 9, ta c6 dao ham f'(v) =15 — —-.
T

232

815
Chof’(x):0:>x2:38,4:>x:T\/_.
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Bang bién thién

x 0 @ 9 “+00
5
[ (@) - 0 + +
+00 +00
/
f (x) 207,64
/
194,5
576

Viz € Nnén chonz =9, tacod f(9)=15-9+ —i: 8,64 ~ 208 (trieu dong).

& Bai 113. Ngudi ta can cit mot tam ton c6 hinh dang 14 mot elip v6i do dai truc 16n bang 8,
do dai truc bé bing 4 dé duge mot tam ton hinh chit nhat noi tiép elip. Ngusi ta go tam ton hinh
chit nhat thu duge mot hinh tru khong c6 ddy (nhu hinh bén). Tinh thé tich 16n nhat c6 thé thu
duge ctia khdi tru d6. (Lam tron két qua dén hang phan tram).

h

, 2 .2 2 .2
[} }[wo/‘/g Jéﬂﬁié@l Chon heé truc toa do sao cho elip ¢6 phuong trinh: % + % =" f—6 + ?JZ =1.

Goi kich thu6c ctia hinh chit nhat noi tiép elip 1a 2z va 2y (v6i 2,y > 0). Khi d6 diém M (z, y)
thudc elip.

Duia vao hinh vé, chiéu cao ctia khoi tru la h =2y = y =

2
Chu vi g[u?(‘jng tron day ctia khoi tru bang chiéu dai canh con lai cia hinh chit nhat: 27R =
2c = R=—.
T
2 h/2 2 2 h2 N
Tu phuong trinh elip ta co: 516—6 + ( /4) =1« f—6 - — 1 = 2% = 16 — h? (diéu kien
0<h<4).

o ) 2 2 16 — h? 16h — h3
Thetichkhoitmla:vsz%:w(E) s Y B 0% TatlRRSDy — £°

™ ™ ™ ™

Xét ham s6 f(h) = 16h — h? trén khoang (0;4), ta c6 f'(h) = 16 — 3h2.

f’(h)zO(:)h:%(doh>0).

Béng bién thién cho thay f(h) dat cyc dai tai h =

=l

/ (4; v3) _ 128 ~ 7,84.

373

& Bai 114. Hinh vé sau mo phéng mot mat cit ngang clia mot phan hon ddo X, trén hon dao

Gi4 tri thé tich 16n nhat 1a: Vi, =

X ¢6 mot 16p dat canh mot bs bién, phan nho lén cao la dinh ciia mot qua ddi va phan triing tao
thanh mot ho nuée ty nhién. Trén hé toa do Ozy, duong cong y = f(x) = az® + bz + cx + d v6i
a,b,c,d € R mo phéng do cao ciia 16p dat bén canh bo bién véi truc Ox 1a muc nude bién, don vi
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trén cac hé truc 1a mot kilomét. Biét khoang cach gitta hai bén chan doi 14 OA = 2 km, chiéu dai
ctia ho 14 AB = 1 km va ngon doi cao 528 m.
Y

Dai
Bién l

Do sau ctia ho tai diém sau nhat xap xi 14 bao nhieu(lam tron dén hang don vi)
[} }&m‘% din ymo Theo gia thiét, dd thi cit truc Ox tai gbc toa do O(0;0), diém chan doi

A(2;0) (vi OA = 2) va diém cudi hdo B(3;0) (vi AB = 1). Do d6 phuong trinh f(z) = 0 ¢6 3
nghiém z =0,z = 2,x = 3.

Vi ham s6 bac ba ¢6 3 nghiém phan biét nén f(z) = ax(x — 2)(z — 3).

Ta c6 f(z) = a(x® — 52% + 62). Dao ham f'(z) = a(32* — 10z + 6).

e T
3

S

S
3
Theo dé bai, do cao dinh doi 1a 528 m = 0,528 km. Ta ¢6 f(z1) = 0,528.

f<5—\/7> :a_%ﬁgzll%a.

fl(z) E R . Dinh d6i tuong ting véi diem cuc dai z; = ~ 0, 785.

3
= 2,1126a = 0,528 = a ~ 0, 25.

Diém sau nhat ctia hd tuong tng véi diém cuyc tidu zo, = s 2, 549.

5+7

3
Do sau h = |f(xq)| = 10,25 - xo(z2 — 2)(x2 — 3)|.
h=10,25-2,549 - 0,549 - (=0,451)| ~ 0,1578 km = 157,8 m.
Gia tri 157,8 m khong xap xi 142 m. Vay ménh dé d) sai

& Bai 115. Cac nha tam 1i hoc st dung mo hinh ham s6 mii dé mé phdéng qua trinh hoc tap cia
mot hoc sinh nhu sau: f(t) = ¢ (1 — e‘kt), trong d6 c la tong s6 don vi kién thiic hoc sinh phai
hoc, k (kién thiic/ngay) la téc do tiép thu ciia hoc sinh, ¢ (ngay) la thoi gian hoc va f(t) 1a s6 don
vi kién thitc hoc sinh da hoc dugc.

(Nguon: R.I. Charles et al., Algebra 2, Pearson,).

Gia st mot em hoc sinh phai tiép thu 25 don vi kién thitc mdéi. Biét rang toc do tiép thu ctia em
hoc sinh 1a k = 0,2. Héi em hoc sinh sé& hoc duge (khoang) bao nhiéu don vi kién thiic méi sau 8
ngay (Lam tron két qua dén hang don vi)?

(Y} /"-[wo’y a[énguu Theo gia thiét ctia bai toan, ta c6 cac thong sb sau:
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& Tong s6 don vi kién thic can hoc: ¢ = 25.
& Tbée do tiép thu: k = 0,2.
& Thoi gian hoc: ¢ = 8 ngay.
Thay cac gié tri vao mo hinh ham sé ma f(t) = ¢ (1 — e™*), ta dugc:
f8)=25-(1—e %) =25 (1—e ")
St dung may tinh bo tii dé tinh gia tri gan ding:
e "0~ 0,2018965

= f(8) =~ 25-(1—0,2018965) ~ 25 - 0,7981035 ~ 19,9525
Lam tron két qua dén hang don vi, ta duge f(8) ~ 20.
Vay sau 8 ngay, em hoc sinh d6 sé hoc duge khodng 20 don vi kién thiic méi.

& Bai 116. Mot nha dia chat hoc dang & dia diém A trén sa mac. Anh ta muén dén diém B (cfing
§ trén sa mac) va cach A mot khoang bing 70 km. Trong sa mac, xe anh ta chi c6 thé di chuyén
v6i van toc 30 km/h. Nha dia chat phai dén dugce diem B sau 2 gid, vi vay néu anh ta di thang tit
A dén B sé khong thé dén dang gio duge. Rat may, ¢c6 mot con duong nhua song song véi dudng
n6i A va B va cdch AB mot doan 10 km (tham khéo hinh vé). Trén dudng nhya d6, xe nha dia
chit c¢6 thé di chuyén véi van téc 50 km/h. Thoi gian ngan nhat dé nha dia chat di chuyén tit A
dén B la bao nhiéu phit?
A B

Sa mac
10 km

C  Duong nhya D

[} Hzm‘y a./ci/z(,fzf(z’zf. Goi H, K lan lugt 1a hinh chiéu vuong goc ctia A, B trén duong nhya. Khi
d6 HK = AB =70 km va AH = BK = 10 km.

Gia st 16 trinh di chuyén ctia nha dia chat 1a A — C — D — B, trong d6 C, D la hai diém
nam tréen duong nhya (C nam gitta H va D, D nam gitta C' va K).

Do tinh chat déi xting ctia bai toan, dé thoi gian di chuyén 1a ngin nhat thi nha dia chat sé di
tit A dén mot diém C, sau d6 di tren duong nhya dén D roi di tit D dén B sao cho AC' = BD.

bat HC = KD =z (km), v6i 0 < x < 35. Khi d6 doan duong nhya 1la CD = 70 — 2z (km).
Do dai quang dusng di chuyén trong sa mac la:

AC = DB = VAH? + HC? = V22 + 102 = V22 + 100 (km).

Téng thoi gian di chuyén tit A dén B tinh theo git la:
B AC’+DB+C'D B 2\/x2+100+ 70—2x \/x2+100+35—x

T

(7) 30 50 30 50 15 25
) VZZ 1100 35—

Xét ham so f(x) = : 1—'5; + 5% * tren doan [0; 35].

T 1

T 5V 1100 25
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T 1
Cho f'(z) =04 —— = — & 5z = 3v/22 + 100
f@ 15v/22+100 25
900 30
@25:E2:9(:v2+100)@16%2:900(:)172:1—6(:>93:Z:7,5(km).

Lap bang bién thién, ta thay ham s6 f(z) dat gia tri nho nhat tai z = 7,5.
Gia tri thoi gian nhé nhéat (tinh theo gio) la:

T(7,5) \/7,52+100+35—7,5 12,5+27,5 5+11 58 29 (i)
— = = — —_— = — = — 10 ).
’ 15 25 15 25 6 10 30 15 &

Doi sang don vi pht:

29
T = 72 X 60 =116 (phit).

Vay thoi gian ngan nhat dé nha dia chat di chuyén tit A dén B 1a 116 phit.

& Bai 117. Nhan dip Noel, gia dinh ban An cung nhau trang tri nha cita. Tai géc phong khach,
ban An du kién dé mot cay thong Noel 6 vi tri M cach hai biic tuong lan lugt 1a 1m; 2m. Dé cho
can phong sang hon, ban An sé lap théem day den led AB duéi san nha, di qua vi trf dat cay thong,
hai dau day den cham vao tuong. Héi do dai day dén ngin nhat ban An can dung la bao nhiéu
mét? (két qua lam tron dén hang phan chuc).

A

Im

[} Hwa/ﬁ c/fz‘)yzfd[. Chon he truc toa do Oxy sao cho goc tuong 1a goc toa do O(0;0), hai bic
tuong lan Iugt nam trén hai truc toa do Oz, Oy. Khi d6 vi trf cay thong la diém M (2;1). Day den
led 14 doan thang AB di qua M v6i A € Oy va B € Ox. Goi A(0;a) va B(b;0) v6i a > 1,b > 2.
Phuong trinh duong thang AB c¢6 dang doan chin:

iy o U
E—Fa:l.
Vi duong thang AB di qua M(2;1) nén:
b a a b b b—2

Do dai day den AB la:

b 2
LI\/a2+b2:\/(m> +b2.

2

Dé L ngan nhat thi L? = f(b) = + b? phai nh6 nhat véi b > 2. Dao ham:

(b—2)?
Fib) = 226~ 2(>b __22)5) LA 2b<b(b__2)2)_3 27— —(b__4l2))3 + 20,
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2
Chof’(b)=0<:>2b(1—(b—2)3) =0.Vib>2nénl— =0 (b-2)° =2 b=2+2.

242
o
L = /(1 VA2 4 (24 V/2)2 = (129 4 2% = (1 4 VA",
Tinh toan gia tri xap xi:
Lmin ~ (1 +1,5874)"° ~ 2,5874"° ~ 4,1619 (m).
Lam tron dén hang phan chuc, ta dude két qua 1a 4,2 mét.

2
(b—2)°
V44 1. Do dai day den ngdn nhat la:

Khi d6 a =

& Bai 118. Mot doanh nghiép san xuat thiét bi dién tit thong minh c¢6 quy trinh van hanh va
chinh sach thué nhu sau: Trong méi thang, doanh nghiép phai chi trd mot khoan chi phi ¢6 dinh
200 trieu dong, khoan chi phi nay khong phu thudc vao sé luong san pham san xuat. Ngoai ra,
dé hoan thién mdi san pham, doanh nghiép phai chiu chi phi bién déi 1 triéu dong cho mdi san
pham. M&i san pham duge ban ra thi trudng véi gia 3 trieu dong mot san pham. Nham khuyén
khich gia tang quy mo san xuét, cd quan quan 1y 4p dung chinh séch thué tinh theo tong doanh
thu trong thang, v6i mic thué suat gidm dan theo san luong. Néu doanh nghiép ban dudi 100 san
pham trong thang, thué suat la 10% tong doanh thu. Néu ban tit 100 dén duéi 300 san pham, thué
suat 1a 8% tong doanh thu. Néu ban tit 300 san pham trd lén, thué suat 1a 5% tong doanh thu.
Goi z 14 s6 lugng sdn pham doanh nghiép san xuit va ban ra trong mot thang (z € N*). Tim s
san pham toi thiéu dé doanh nghiep bat dau cé 1ai.

[} /{zm‘g din oiéi. Doanh thu ciia doanh nghiép trong mot thang 1a: R(z) = 3z (tri¢u dong).

Tong chi phi sdn xuat trong mot thang la: C(x) = 200 + 1 -2 = 200 + x (tri¢u dong).
Tién thué doanh nghiép phai tra dua trén sé luong san pham x la:
10% -3z = 0,3z néu 0 <z < 100
T(z) = 8% 3z =0,24z néu 100 < z < 300
5% -3x = 0,15z néu x > 300
Lgi nhuan ctia doanh nghiép la: P(x) = R(x) — C(x) — T'(z).
Doanh nghiép c6 lai khi P(z) > 0. Ta xét cac truong hop sau:
& Truong hop 1: 0 < z < 100.
P(z) =3z — (200 + ) — 0,3z =1, Tz — 200.
Dé doanh nghiép c6 1ai thi 1,72 — 200 > 0 < x > % ~ 117,65. Gia tri nay khong thoa
méan diéu kien z < 100. Do d6, trong khoang nay doar;h nghiép khong c6 1ai.
& Truong hop 2: 100 < x < 300.
P(x) = 3z — (200 + z) — 0,24z = 1, 762 — 200.

, 200
bé doanh nghiép c6 1ai thi 1,762 — 200 > 0 < = > 76 ~ 113, 64.

Két hop véi diéu kien 100 < z < 300, ta duge 113,64 < x < 300.
Vi 2 € N* nén s6 san pham tdi thiéu trong truong hop nay la « = 114.
& Truong hop 3: x > 300.
P(xz) =3z — (200 + z) — 0,15z = 1,85z — 200.
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) 200
bé doanh nghiép c6 1ai thi 1,85z — 200 > 0 < = > R ~ 108, 11.

Két hop vdéi dieu kien o > 300, ta thay véi moi > 300 doanh nghiép déu cé lai.

So sanh cac truong hop, s6 san pham to6i thiéu dé doanh nghiép bat dau co lai 1a 114 san
pham.

& Bai 119. Trong nganh hang hai, lugng nhién liéu tiéu thu ctia mot con tau trong mot don vi
thoi gian xap xi ty lé thuan véi lap phuong van toc clia né. Mot tau chd hang xuat phat ti cang
Singapore di dén cdng Tién Sa cdch 1000 héi ly. Goi v (hai ly/gio) 1a van toc cta tau (v > 0). Dit
licu k§ thuat cho thay chi phi nhién li¢u van hanh ctia con tau 1a 0,02 - v3 (USD/gig). Cac chi phi
van hanh c¢é dinh khac nhu luong thuyén vien, khau hao, bédo hiém,... khong phu thudc vao van
toc tau 1a 625 USD/gio. Hoi thuyén truéng can duy tri van tdc trung binh 1a bao nhieu hai 1y /gio
dé tong chi phi cho toan bd chuyén di 1a thap nhat?

(@) Hamj z/d/z(jzfézf, Chi phi van hanh méi gio la: f(v) = 0,020® + 625 (USD/gid).
. o , 1000
Thai gian dé tau di hét quang duong 1000 hai 1y 1a: t = —— (gio).
v
Téng chi phi cho chuyén di 1000 hai 1y la:

1000 625000
C(v) = f(v) - t = (0,020® 4 625) - —— = 200> +
v

Xét ham C'(v) véi v > 0, ta c6:

625000 400 — 625000
2 2 =0

C'(v) = 40v —

v (%

< 400% = 625000 < 03 = 15625 < v = 25
Ham s6 C'(v) dat gia tri nho nhat tai v = 25.
Vay van toc can duy tri 1a 25 hai ly/gio.

& Bai 120. Mot doi CSGT duong thiy st dung mot chiée ca no chuyen dung dé tuan tra trén
mot doan song dai 60 km. Chuyén tuan tra bao gom di ngudc dong tit vi tri xuat phat A dén B
dai 60 km, sau d6 ngay lap titc quay vé xuoi dong tit B vé lai A. Lugng xang tieu thu ctia dong co
(tinh bang 1it) dugc xac dinh theo cong thitc: L = k- v? - ¢ trong d6 k 14 mot hiang s6 phu thuoc
vao dic tinh ctia dong co, v 1a téc do ctia dong co (téc do cia ca no so v6i mat nuée) c6 don vi la
km/h va ¢ 1a thoi gian dong co hoat dong tinh bang gio. Biét rang van tdc ctia dong nude trén ca
doan song 1a 5 km/h. Dé x4c dinh hing s6 k thi cac ky thuat vién da chay thit ca no trong diéu
kien mat nudc yen tinh. Két qua cho thay dong co tiéu thu 10 lit xang mdi gio néu chay véi toc
do 6n dinh 1a 20 km/h. Héi dé hoan thanh ca chuyén tuan tra véi luong xang tieu thu it nhat thi
ngudi lai ca no phai cai dat tdc do v clia ca n6 bang bao nhiéu km/h? (Két qua lam tron dén hang
phan tram).
[ /—[mfg f/(?/ijz‘a’z‘. Khi thit nghiem chay v6i van toc v = 20 (km/h) trong thoi gian ¢ = 1 gio va
hét L = 10 lit,
Tact: L=k-v* t=10=k-20>- 1=k = 10 :i.

/ 202-1 40
Khi ca no di ngudc dong tit A dén B thi van toc thuc cta ca no la: vpguge = v — v
(km/h).

. L . R R 5 r 60 1,502
Luong xang ca no tiéu thu khi di nguge dong la: Ly = k - v* - thguge = — - 0% - = )
i 40 v—>5 v—>5

Khi ca no di xuo6i dong tit B vé A thi van toc thuc clia ca 16 1a: v, 5 = v + v, 4. = v + 5 (km/h).

=v—-25

nudc
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1
Lugng xing ca no tieu thy khi di xuoi dong 1a: Ly = k- 0% -t .. = — - 02 - (

v+5) v+5

60 \ 1,502
xuoi 40

Ham tong lugng xang tieu thu cho ca chuyén tuan tra la:
1L5v?  1,50° 2v 3v?

L(v) =Ly + Ly = — —— = 1,50 = :

W) =Lt Lo ==+ 75 ’Q’Qﬂ—%) V2 — 25

v ) 3v?(v? — 75)
2 — 5 VOl v € (5, +OO) CO L,(’U) = m

Vay ngudi lai ca no can cai dit toc do dong co 1a v = 5v/3 &~ 8,66 (km/h).

Xét ham s6 L(v) = =0& v =>5V3¢€ (5+00).

& Bai 121. Trong ké hoach khai thac tuyén ca no cao toc phuc vu du lich sinh thai trén ving long
ho Thiy dién Son La (tit bén Muong La di Quynh Nhai) c¢6 chiéu dai 100 km. Ban quén 1§ can
xac dinh van toc khai thac v (km/h) cho ca no (30 < v < 70) dé dat lgi nhuan kinh té cao nhat.
Céc thong s6 duge x4c dinh nhu sau: Cong suat tieu thu dién ctia dong co ca no la P(v) = 100°
(W). Gia dién kinh doanh tai bén sac 1a 2000 dong/kWh. Chi phi van hanh ¢6 dinh: Bao gom
nhan lyc 14i tau, khau hao va bén bai, duge tinh 1a 2500000 dong cho mdi gid ca no chay. S6 lugng
khach mua vé cho méi chuyén phu thuoc vao van toc khai thac theo ham s6: N(v) = =+ 20 (hanh
khach). Gia vé binh quan cho tuyén nay 1a 500000 dong/khach. Hay xac dinh van toc khai thac
v dé 1¢gi nhuan rong ciia mdi chuyén ca no trén tuyén nay la 16n nhat. (Biét cong thitc tinh dien
lugng tieu thu la A = P(v)t).

[ /—[uog %?/27[(212 Chiéu dai tuyén 1a 100 km, van téc khai thac 1a v km/h, nén thoi gian mot

chuyén Ia:
100
t = — (gio).
- (8i0)

Doanh thu
$6 khich: N(v) = £ +20.
Gi4 vé binh quan 500000 dong/khach nén doanh thu:
R(v) = 500000 <§-+-20> — 100000v + 10000000.
Chi phi dién
Cong suat: P(v) = 10v® (W) = 0,010 (kW).
Dién lugng tieu thuy: A = P(v)t = 0,010° - 100 = v? (kWh).
Tién dien: C(v) = 200002, i
Chi phi van hanh ¢6 dinh: Cy(v) = 2500000 - o W

v v

Lgi nhuan rong:
L(v)::fﬁv)——Cﬁ(v)——C&(v)::100000@—%10000000——2000@2——2§9929999.

Xét dao ham: L'(v) = 100000 — 4000v + 2500{)&

Giai L'(v) = 0, hay 100000 — 4000v + w =0 < v3 — 250? — 62500 = 0 & v = 50.

Lai ¢6 L'(v) > 0 khi v < 50 va L'(v) < 0 khi v > 50, nén lgi nhuan 16n nhat tai v = 50 km/h.

& Bai 122. Sau khi mot loai thubc khang sinh duge tiem vao co thé thi nong do ciia thube trong
mau sé giam dan theo thdi gian do qué trinh chuyén héa. Nong do thubc trong mau sau t gio ke
tur khi tiem duge mo hinh héa béi cong thie C(t) = Cy - e (mg/lit). Trong do:

& Cp 1a nong do thude trong mau ngay sau khi tiem.

& r 1a hang s6 duong do tdc do phan hiiy ctia thude.
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& e 2,718,

Biét ring ngay sau khi tiem, nong do thudc trong mau la 15 mg/lit va sau d6 4 gio nong do thude
giam con 10 mg/lit. Dé dat hieu qua diéu tri, bac si sé tiem lai mot lieu mdéi khi nong do thube
trong mau ctia bénh nhan giam xudéng va con it nhat 6 mg/lit. Theo mo hinh trén, dé dat hiéu
qué diéu tri thi khodng thoi gian nhiéu nhat gitta hai lan tiém thudce 1a bao nhieu gio (két qua lam
tron dén hang don vi)?
[ Hao‘/(zc a,/a‘”/ifz'a’z'. Theo dé bai, ngay sau khi tiem, nong do thudc trong méau la 15 mg/l1it.
Thay t = 0 vao ham s6 C(t), ta c6: C(0) =15 Cp-e ™ =15 = Cy = 15.
(Luu ¥ de bai cho nong do thudc trong mau ngay sau khi tiem 1a 15 mg/lit nén suy ra Cy = 15).
Khi d6, cong thiic nong do thude tré thanh: C(t) = 15¢".
Sau 4 gio, nong do thude gidm con 10 mg/lit.
Thay t = 4 vao ham s6 C(t), ta co:

15e =10 e = g & —4r =1In (%) == —iln (g) !
Béc s sé tiem lieu m6i khi nong do thude gidm xudng miic 6 mg/lit.
Cho C(t) = 6, ta c6 phuong trinh:

2 2 1 2 2 1 2 2
1 71“t: 7Tt:_ . :1 - o __1 = :1 < —l “ :1 <
He 6 e 5<:> rt n(5)<:> ( 4n<3))t n(5)<:>4n(3)t n(5)
ln(g)
_ &
1
—1n(g)
4 3

Vay dé dat hieu qua diéu tri thi khodng thoi gian nhiéu nhat giita hai lan tiém thudc la khoang 9

=1 = =t~0.

gio.
& Bai 123. Trong hé truc toa do Oxy, don vi mdi truc la mét, mot dudng trugt mdéi sé duge xay
dung theo ban thiét ké da trinh bay nhu hinh vé. Thanh trugt bat dau tit A va két thic tai C,

2
! S y ax*+br+c ., . ... .
duong cong ctia thanh trugt 14 mot phan ctia do thi ham s6 f(z) = T R biét do thi ham
x
s6 f(z) tiép xtic véi truc Oz tai diem B.
Yy
A
e
C
—o— .
B X

10 m 5m

Ban Nam b#t dau trugt tit diém A, hoéi khi Nam cach vi trf ban dau theo phuong ngang mot
khoang 5 mét thi Nam cach mat dat bao nhiéu mét, biét truc Ox ndm trén mat dat (két qua lam
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tron dén hang phan tram).

[ Ha’dy f/d/zi/mf(z"zf. Ta ¢6 do thi ham s6 f(x) tiép xtc véi truc Ox tai diém B(10;0) nén ham s6

C
a(z —10)?
5 d _ v
c6 dang f(x) T d 2
. (0= 10 100
DOthidiquaA(O;lO)élOz%:>10: ¢~ d=10a.

X 15 — 10)?
D6 thi di qua C(15;1):>1:%:>15+d:25a.

Thay d = 10a vao phuong trinh trén, ta dugc:
15+ 10a =25a < 1lba=15 < a=1.

X PRI PO (x—10)2
V6ia=1= d=10. Do d6 h 1 = —
ia = o d6 ham so la f(z) ~

Khi Nam céich vi tri ban dau theo phuong ngang mot khodng 5 mét, ttic 1 tai vi tri c6 hoanh do
x = 5. Khi d6 chiéu cao cia Nam so v6i mat dat la:
(5-1002 25 5
=f0)=—=—=-~1,67 .
y=f® =35 = -3~ LT @)
Vay khi Nam cach vi tri ban dau theo phuong ngang mot khodng 5 mét thi Nam cach miat dat
1,67 mét.

& Bai 124. Mot doanh nghiép san xuét doc quyén mot loai san pham. Gia sit khi san xuét va
ban hét z san pham d6 (0 < z < 2000), tdng s6 tién doanh nghiép thu duge (don vi: chuc nghin
dong) 1a f(z) = 2000z — z* va tong chi phi (don vi: chuc nghin dong) doanh nghiép chi ra la
g(z) = 2% + 1440z + 50. Gid st mitc thué phu thu trén mot don vi sdn pham ban duge 1a ¢ (chuc
nghin dong) (0 < ¢ < 300). Mitc thué phu thu ¢ (trén mot don vi san pham) sao cho nha nude
nhan dugc s6 tien thué phu thu 16n nhat va doanh nghiép cling thu duge lgi nhuan 16n nhat theo
miic thué phu thu dé 14 bao nhiéu dong?

(2} /‘[u’o/‘% f/('z}z(/cz'(z’zl. Loi nhuan doanh nghiep thu duge 1a h(z) = (2000z — z?) — (2% + 1440z +

50) — to = —2a> + (560 — £)z — 50 v6i (0 < & < 2000).
Xét ham h(z) = —22% + (560 — t)z — 50 véi (0 < z < 2000).

Ta c6 B (x) = =42+ 560 —t =0 = z = 5604_ Le (0; 2000).
Bang bién thién:
z |0 st 2000
B (x) + 0 5
h(z) h (28=t)
v N\
Tit bang bién thién ta thay lgi nhuan doanh nghiép cao nhat tai x = o60 4_ t.
Khi d6 s6 tién thué thu duge tir doanh nghiep 1a k(t) = o060 4_ Lo —g + ?t véi 0 < t < 300.
Bang bién thién:
t |0 280 300
K (t) + 0 -
k(t) 19600
/ N\
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Tt bang bién thién ta thiy mitc thué phu thu trén mot don vi san pham ban duge 1a ¢t = 280 =
x = 70 san pham.

Vay mtc thué phu thu la 2800000 dong/san pham, doanh nghiép san xuat va ban hét 70 san
pham.

& Bai 125. T mot tam nhom hinh vuong c6 canh bang 8 dm, nguoi ta cat bo bon ti giac bang
nhau (ciing bang tit gidc AMNP) & bén géc clia tam nhom d6, biét AM = AP = 1 dm va diém
N thuoc duong chéo AC. Véi phan con lai ctia tam nhom sau khi da cat bo di 4 tii giac noi tren,
ngudi ta da gap cac doan M N trung v6i PN roi dan ki bang keo, 1am tuong t1r cho 3 ciap doan con
lai, ngudi ta thu duge chau nuée hinh chép cut tit gidc déu. Stc chita 16n nhat ciia chau nuée hinh
ch6p cut tit gide déu nay 1a bao nhieu lit (lam tron dén hang don vi, bé qua do day tAm nhom)?

A D
M %
<oz

[ Ha’o‘% Jé/z(jlfd(f.

M H F

N Q

Goi do dai doan AN = x (dm) (DK: 0 < x < 4v/2). Xét mit cit ciia chau qua dudng chéo 14 hinh

thang can M NQF (nhu hinh vé). Ké NH L MF,(H € MF).

Ta c6 tAm nhom hinh vuong c6 canh bang 8 dm nén ta c6 dudng chéo AC' = 8y/2 (dm), suy ra do

dai duong chéo day chau la NQ = 8v/2 — 2z (dm).

Ta c6 canh hinh vuong sau khi cit cac goc 1a 8 — 1 — 1 = 6 (dm), suy ra dudng chéo miéng chau

MF = 6y/2 (dm).

MF —NQ  6v2— (8v2 —2x)
2

Suy ra MH = 5

Xét AAMN co:
MN? = AM? + AN? —2.-AM - AN -cos MAN =12+ 22 —2-1-2-cos45® = 22 — 2v/2 + 1.
Xét AMNH vuong tai H co:

NH =+vMN? - MH? = \/:1:2 — V24 1— (2 —V2)2=1/2zv2 -1 (dm).

Ta c6 thé tich chau dugc tinh bing cong thic:
1 1 / 1 1 1 1
1 1 1
Vav2—1- (5(8\/5 — 22)? + 5(6\/5)2 + 5(8\/5 —21) - (6\/5))

=2 — /2 (dm).

W
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1
= Vaov2 -1 (227 - 22V/2x + 148).

L _ V53043572

T eg . 10V2E - M0 £192v2 10 (KTM)
aco: V' = V= .
6vav2—1 o —/530 + 35v/2 (TM)
10
Ta c6 bang bién thién:
x |0 —_@335‘@ 42
%4 + 0 —
1% 44
S N\

Tit bang bién thién ta thay stc chita 16n nhat ctia chau nuée hinh chép cut tit gide déu nay xap xi
44 1it.

& Bai 126. Khu tro choi tré em Gau Misa hién c¢6 khach luong 6n dinh méi ngay 1a 1.000 khach.
Mbi khach vao céng mua vé gia 40.000 dong. Mot cuoc khéo sat cho thay cit méi lan giam 2.000
dong gia vé, khu tro choi c6 thé c6 them 100 khach. Dé doanh thu thu duge 1a t6i da, khu tro choi
nén ban vé vé6i gia 1a bao nhiéu nghin dong?
[} Huoz(z? (/(E)zdmfd,zi. Phuong phdp gidi

& Dit bién: Goi z 1a s6 1an gidm gia vé (don vi: nghin dong, vi gid vé ban dau 1a 40.000 dong,

ta lam viéc v6i don vi nghin dong).

& Thiét lap ham gia vé p(x) vd ham s6 lugng khach Q(xz) theo z.

© Thiét 1ap ham doanh thu R(x) = p(z) - Q(x).

© Tim gi4 tri 16n nhat cia ham R(x) bang cach gidi R'(z) = 0.

Chi tiét l0i gidi

Goi x 1a s6 lan gidm 2 nghin dong gia vé.

Khi d6: Gia vé liac nay la: p(z) = 40 — 2z, v6i 0 < z < 20.

S6 khach tang them 1a 100x.

Do d6, tong s6 khach 1a 1000 + 100z.

Ham doanh thu thu duge:

R(z) = (1000 + 1002)p(z) = (1000 + 100z)(40 — 2z) = —200z2 + 2000z + 40000.

Xét ham R = R(x) = —200z?% + 2000z + 40000 trén khoang (0; 20).
R' = —400z +2000; R =0 & x = 5.

Vi R = R(z) 1a ham s6 bac hai ¢6 hé s6 a < 0, nén: {nag%R = R(5).
0:20

Vay doanh thu dat t6i da khi: z = 5.
Diéu nay tuong ting véi 5 1an giadm 2.000, tiic 1a gid vé can ban ra la:
40000 — 5 - 2000 = 30000.
Vay gid vé can ban ra 1a 30 nghin dong.

& Bai 127. Mot bao tang khoa hoc muén 1dp dat mot cita so trang tri 16n hinh parabol trén brc
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tuong phia tay ctia toa nha. Cita s6 nay c6 dinh cao nhat cach san nha 15 mét. Mot diém trén
khung cita s6 duge do 1a cach truc déi xiing 5 mét va c6 do cao 10 mét so v6i san nha. Bén trong
khung ctia s, ngusi thiét ké mudén dit mot tam kinh mau hinh chit nhat, v6i hai dinh trén cta
tam kinh nim trén duong cong ctia khung cita s6 va hai dinh dudi ciia tdm kinh ndm trén mot
thanh ngang ¢ dinh cach san nha 3 mét (song song véi san nha). Dién tich 16n nhat cia tdm kinh
mau 1 bao nhiéu mét vuong? (Két qua lam tron dén hang phan mudi).

[ Mzo‘;czf a/(ffzjmz Gan hé toa do Ozy nhu hinh vé.

4

15

/

Gia st phuong trinh (P) c¢6 dang y = az? + bz + c.

St dung gia thiét (P) c6 dinh 1(0;15) va di qua diém H(5;10), ta tim dugc phuong trinh ciia
parabol la:

1
(P) :y=—5x2+15

Goi C (¢; —1¢® + 15) la dinh ctia hinh chit nhat ABCD (diéu kien 0 < ¢ < V/75).
Khi do, cac kich thude ciia hinh chit nhat la:
& Chiéu rong: AB = 2c.
& Chiéu cao: BC =yo —3= (-2 +15) =3 = —1c* + 12.
Suy ra dién tich hinh chi nhat la:
S =2c- (—%8 + 15 — 3) = —§c3 + 24c
Tinh dao ham: §" = —2¢% 4 24.

Xét &' =0 -8 +24=0 =20 c=2V5 (vic>0).
Qua bang xét dau, ta thiy S dat gia tri 16n nhét tai ¢ = 2v/5.
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Dién tich 16n nhat ctia hinh chit nhat la:

2
§=-%- (2V5)* + 24 - (2v/5) = 32V/5 ~ 71,6 m?.

& Bai 128. Thay An tham duy giai “Di bo tryc tuyén Nganh Gido duc va Dao tao Edu Run —
HCMC” nam 2024. Quang dudng thay An di duge biéu dién bang ham s6 s(t) = at® + bt*> + ct +d
(v6i a # 0) c¢6 do thi nhu hinh bén (trong dé ¢ 1a thoi gian tinh bang giv, s 1a quiang duong tinh
bang km). Khi d6, van toc t6i da clia thay An dat dugce 1a bao nhieu?

s (km)

[\D_______

N A HERARARA M ASBANANA U010 1 AR RATA M MEAS
ot

(@]

0 | 3

[ Hwofﬁ (/('z‘}z(ﬁz'rézf. Van toc ctia thay An 1a dao ham ctia ham quang dudng theo thoi gian:
v(t) = §'(t) = 3at? + 2bt + c.

Quan sat hinh vé&, thay do thi ham s6 s(t) di qua cac diém c6 toa do (0;0), (2;12), (4;24) nén
ta c6 s(0) =0, s(2) = 12, s(4) = 24.

Mat khac, ham s6 dat cuc tri tai t = 4 nén s'(4) = 0.

Ta c6 hé phuong trinh:

( 3
s(0) =0 a-0°4+b-0°+c-0+d=0 0 ==
s(2) = 12 a-P+b-2+c-2+d=12 A
< = 2
s(4) = 24 @ P+b-L2+cd+d=24 LA
s'(4)=0 3a-424+2b-4+c=0 d=0
\
3 9 9
Suy ra s(t) = ——t3 + =t%; v(t) = §'(t) = —=t* + 9¢.
4 2 4
Deé tim van toc toi da thay An dat dugc, ta can tim gia tri 16n nhat ctia ham s6 v(t) = _Zt2+9t'
Loy 9
Tacov(t):—§t+9.
, 9
v(t):O<:>—§t+9:O<:)t:2.
Béang bién thién ctia ham v(¢):
13 0 2 +00
v'(t) + 0 -
v(t) 9
0o N —o0
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Dua vao bang bién thién, van tbc téi da dat duge tai thoi diém ¢ = 2 gio.
Vay van toc t6i da thay An dat dugce 1a v(2) = 9 km/h.

& Bai 129. Cong ty Apple dé xuat gia ban mdi chiéc iPhone 17 Pro Max 1TB cho dai ly tai Viet
Nam khi dai 1§ nay nhap x chiéc 1a P(z) = 50.000.000 — 5000z (VND). Ho6i doanh thu t6i da ma
cong ty Apple nhan duge tir dai 1§ nay 1a bao nhiéu? (Don vi ty VND, két qua lam tron dén hang
phan nguyén).

[ Hmf'g f/d”/ifzféé. Ham s6 biéu dién doanh thu thu ducc khi ban z chiéc dién thoai 1a:

R(z) = 2 - P(x) = 2(50.000.000 — 5000z) = —50002% + 50.000.000z.
Day 13 mot ham bac hai c¢6 do thi hinh parabol quay bé 16m xudng duéi, dat gia tri 16n nhat tai
dinh:
b 50.000.000

T 724 2. (=5000)

Gia tri doanh thu t6i da dat ducc la:
R(5000) = —5000 - (5000)% + 50.000.000 - 5000 = 125.000.000.000 VND.

Déi sang don vi ty VND, doanh thu téi da 1a 125 t§ VND.
& Bai 130. Khuon vién ctia mot cong vién c¢6 dang hinh chit nhat ABCD v6i AB = 100 m;
AD = 80 m. Nguoi ta mudn chia cong vien thanh hai khu, mot khu danh cho tré em, mot khu
danh cho ngudi 16n. Dé tao thiét ké doc dédo va la mét, ngusi ta ding mot dudng cong chia khuon

vien thanh hai phan H; (t6 mau xanh) danh cho ngudi 16n va H (£6 mau hong) danh cho tré em
nhu hinh vé bén véi AH =40 m; AE = 60 m; AP =20 m va EF//AB; PQ//AD.

— 5000 (chiéc).

Biét rang khi xét trong mot hé toa do Ozy, dudng cong trong hinh 13 mot phan ctia do thi
ham s6 bac ba. Phan chinh gita cong vién ngudi ta muén méac day den trang tri doc doan thang
M N nhu hinh. Biét gia tién mdi mét day trang tri ctia phan danh cho tré em la 140 nghin dong
va phan danh cho ngusi 16n 1a 180 nghin dong. Tong s6 tién mac day deén trang tri trén doan M N
12 bao nhiéu triéu dong?
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[} Ha’éy dén oidi.

C

y

5 N C
Q F

E"};) ; \'/'
| N

HJ/ 1 N H, /
|| B

I

IR AE B X

Xét he truc toa do Oxzy, v6i goc toa do 1a diem A (A trung O). Tia Ox tring véi tia AB,
tia Oy trung véi tia AD thi duong cong ranh gidi gitta hai khu vyc la do thi ham s6 bac ba
y=azxd +br? +cx +d.

Theo gia thiét do thi ham s6 nay di qua cac diem H(0;40), Q(20;60), F(100;60) va c6 diém
cue tri 1a Q(20;60) nén ta c6 hé phuong trinh:

d =40 d =40
a-2034+b-2024+¢-20+d =60 X 8000a + 400b + 20c + d = 60
a-100% +b-100% + c- 100 + d = 60 1000000a + 100006 4+ 100c¢ 4 d = 60
3a-10024+2b-100+c =0 30000a + 2006 + ¢ = 0

1 —11 7

Do M la trung diém ctia AB nén z; = 50. Thay vao ham s6 ta tim duge tung do diém I:
1 11 N 7
—_ & . i 40 = ]
Yr 10000 50 =00 50 +5 50 + 40 = 67,5

Vay toa do diem I 1a (50;67,5).

Theo dé bai, Hz 1a phan bén duéi (tré em), H; 1a phan bén trén (ngudi 16n):

& Chiéu dai doan day thuoc phan tré em (M1I): 67,5 m.

& Chieu dai doan day thuoc phan ngusi 16n (IN): 80 — 67,5 = 12,5 m.
Tong s6 tién mic day den la:

T = (67,5-140) + (12,5 - 180) = 9450 + 2250 = 11700 (nghin dong).

Déi ra don vi triéu dong: 11,7 trieu dong.
& Bai 131. Mot nha hang c6 tong cong 30 nhan vien va chi trd mitc luong ¢d dinh cho méi nhan
vien thuong xuyen tang ca la 400 USD/thang. Vi nha hang lién tuc dén nhitng doan khach véi s6
lugng 16n nhung khong thé thué them nhan vién nén chti nha hang nay muén khuyén khich nhan
vién clia minh ting ca. Ong chil quyét dinh ¢t mot nhan vien quyét dinh tang ca thi mitc luong
clia tat cd nhan vién tang ca trong nha hang déu dude tang them 2%. Tuwong tu, néu k nhan vién

tang ca thi luong cho mdi ngudi sé tang 2k%. Bén canh tién luong cho nhan vién thi tién dién
nude va duy tri co sd vat chat 1a ¢d dinh 8000 USD/théang. Doanh thu trung binh tit khach hang
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14 10000 USD/thang va mdi nhan vién tang ca trung binh sé duge khach hang tip 800 USD/théng
(Tién tip phéi duge nop lai cho chii clta hang va tinh vao doanh thu). X4c dinh s6 nhan vién tang
ca can c6 dé 1gi nhuan ctia nha hang dat 16n nhat.
() /—[Lm/(y diin oici. Goi x 1a s6 nhan vien tang (0 < 2 < 30) ca thi luong ctia méi nhan vién tang
ca la:
400(1 + 0,022) USD/thang

Khi d6 tdng luong ctia nhan vién tang ca la: 400z(1 + 0,02x) USD/thang va téng tién tip clia
nhan vién tang ca la: 800z USD/théng.

Doanh thu ctua cita hang la: 10000 + 800zx.

Loi nhuan ciia ctta hang bang doanh thu trit di chi phi nén ta cé:

L(z) = 10000 + 800z — 400x(1 + 0,02x) — 8000 = 2000 + 400z — 82

Ta c6: L'(z) = =162+ 400 =0 < = =25

Ham s6 L(z) la mot parabol c¢6 bé 16m huéng xuéng nén L(x) dat gia tri 16n nhat tai x = 25

Vay s6 nhan vién ting ca can c6 dé lgi nhuan ctia nha hang dat 16n nhat 1a 25 ngusi.
& Bai 132. Tai mot khu vui choi gidi tri, ngudi ta thiét ké mot duong truct Zipline, xét mat
phing Oy véi truc Oz nam ngang (don vi: m). Dudng trugt duge mo td bing mot phan ciia do
ar?® + bx + ¢

rz—1
ctia dudng truct, c6 mot buc xuat phéat song song véi Ox, xuat phat tit mot diém thuoc Oy, dai

thi ham s6 y = , (a # 0) v6i chieu dai theo phuong ndm ngang 1a 71 m. O diém dau

2 m va cao 19,2 m so vdi truc Ox. Dé gia c6 an toan, ngudi ta ding mot day cap AB véi A(0;1)
va dudng thang AB la tiém can xién ctia do thi. Tai diém cudi ctia dudng trugt, khodng cach theo
phuong thing ding gitta duong trugt va day cap 1a 0,25 m. Hoi diem thap nhat ciia dudng trugt
cao bao nhiéu mét? (Két qua lam tron dén hang phan tram).

Yy
ﬁ/ Lbi di

Dudng truct

) 2+ b
(2} Hz[o/‘éy (/(Z/é/cz'dz'. Ham s6 mo ta duong trugt: y = f(x) = LZL;_‘_C = ag;+(a+b)+L_{1_c,
T — xr —

Tieém can xién ctia do thi la duong thing d : y = ax + a + b.

©® Day cap AB di qua A(0;1) va nim trén tiém can xien nén: a-0+a+b=1=a+b= 1.
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Khidod:y=axr+1.

L 4a + 2b
& Diém diu duong truot tai x = 2 ¢6 do cao 19,2 m: f(2) = 19,2 & % ~19.2 &

da+2b+c=19,2. B
¢ Diém cudi duong trugt tai 2 = 2 + 71 = 73. Khodng cach thing ding dén day cap: f(73) —

b b

ya(73) = 0,25 < 73a+1+u _(73a+1):()’25<:>u
73 -1 72

18.

=0,25. = a+b+c =
Thay a+b=1vaoa+b+c=18 tadugc 1 +c =18 = c = 17.
Thayb=1—avac=17Tvao4da+2b+c=19,2: 4da+2(1 —a)+17=19,2 = 2a+19=19,2 &
20 =0,2=a=0,1.

Suy ra b=0,9. Ham s6 1a f(x) = 0,1z + 1 +

1
- _81 (véi x € [2;73]).

Diém thap nhat ctia dudng trugt ting véi gid tri nhd nhat ctia f(x) trén [2;73].
_ 18

f/(x> - 07 Il = (z—1)2"

Flla) =06 (z—1)2 =180 & v =1+ /180 = 1 + 65 ~ 14,42 € [2;73).

. 18 6v5 3 3vh  3v5h
Gia tri cue tidu: f(14+6+/5) =0,1(1+6v5)+1+—= = 1,1+i+— = 1,1+£+—\/_ =

6v/5 10 V5

1,1+1,2v5 ~ 3,783.

Vay diém thap nhét ctia dudng truct cao khoang 3,78 m.
& Bai 133. Khu tro choi tré em Gau Misa hién c¢6 khach lugng 6n dinh méi ngay 14 1.000 khach.
Mbi khach vao cong mua vé gia 40.000 dong. Mot cudc khéo sat cho thay cit méi lan giam 2.000
dong gia vé, khu tro chai c¢6 thé c6 them 100 khach. Dé doanh thu thu duge 1a toi da, khu tro choi
nén ban vé v6i gia 1a bao nhiéu nghin dong?
[} Hwo‘éz/c a/(glz(jz'a;[,, Phuong phdp gidi

< Dat bién: Goi x 1a s6 1an giam gia vé (don vi: nghin dong, vi gia vé ban dau la 40.000 dong,

ta lam viec v6i don vi nghin dong).

& Thiét lap ham gia vé p(x) va ham s6 lugng khach Q(x) theo z.

© Thiét 1ap ham doanh thu R(x) = p(z) - Q(x).

< Tim gia tri 16n nhat ctia ham R(x) bang cach gidi R'(z) = 0.

Chi tiét loi gidi

Goi z 13 s6 lan gidm 2 nghin dong gia vé.

Khi dé: Gia vé lac nay la: p(z) =40 — 2z, vé6i 0 < = < 20.

S6 khach tang them la 100x.

Do dé, tong s6 khach 1a 1000 + 100z.

Ham doanh thu thu duge:

R(z) = (1000 + 1002)p(z) = (1000 + 100z)(40 — 2z) = —20022 + 2000z + 40000.
Xét ham R = R(x) = —200z + 2000x + 40000 trén khoang (0; 20).
R’ = —400z + 2000; R =0 < x = 5.
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Vi R = R(z) 1a ham s6 bac hai ¢6 hé s6 a < 0, nén: gl%;R = R(5).

Vay doanh thu dat t6i da khi: = = 5.

Diéu nay tuong tng véi 5 lan gidm 2.000, tic 1a gid vé can ban ra la:

40000 — 5 - 2000 = 30000.

Vay gia vé can ban ra la 30 nghin dong.
& Bai 134. Mot bao tang khoa hoc muén ldp dit mot cita so trang tri 16n hinh parabol trén bic
tuong phia tay ciia toa nha. Ciia sd nay co6 dinh cao nhat cach san nha 15 mét. Mot diém trén
khung ciia s6 duge do la cach truc déi xing 5 mét va c6 do cao 10 mét so v6i san nha. Bén trong
khung cita s0, ngudi thiét ké muén dat mot tam kinh mau hinh chit nhat, v6i hai dinh trén cia
tam kinh ndm tren dudng cong ctia khung ctta s6 v hai dinh duéi ciia tdm kinh ndm trén mot
thanh ngang ¢6 dinh cach san nha 3 mét (song song véi san nha). Dién tich 16n nhat ciia tam kinh
mau la bao nhiéu mét vuong? (Két qua lam tron dén hang phan muoi).

(&} Hmfg a’d/%iéé. Gan heé toa do Ozy nhu hinh vé.

Y

15

N\(

Gia stt phuong trinh (P) ¢6 dang y = ax® + bz + c.
St dung gia thiét (P) c6 dinh I(0;15) va di qua diém H(5;10), ta tim dugec phuong trinh clia

parabol la:

1
(P) :y:—5x2+15

Goi C (¢; —1¢® 4+ 15) la dinh ctia hinh chit nhat ABCD (diéu kien 0 < ¢ < V/75).
Khi do, cac kich thude ciia hinh chit nhat la:

& Chiéu rong: AB = 2c.

& Chiéu cao: BC =yc —3 = (—2c> +15) =3 = —1c* + 12.
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Suy ra dién tich hinh chi nhat la:
1 2
S =2c- (—5& +15 — 3) = —503 + 24¢

Tinh dao ham: S’ = —%cQ + 24.
Xét =0 -32+24=0 =20 c=2V5 (vic>0).
Qua bang xét dau, ta thiy S dat gia tri 16n nhét tai ¢ = 2v/5.
Dién tich 16n nhat ctia hinh chit nhat la:
S = —% - (2v5)% 424 - (2V/5) = 32V/5 ~ 71,6 m.
& Bai 135. Thay An tham duy giai “Di bo tryc tuyén Nganh Gido duc va Dao tao Edu Run —
HCMC” nam 2024. Quang dudng thay An di duge biéu dién bang ham s6 s(t) = at® + bt*> + ct +d

(v6i a # 0) ¢6 do thi nhu hinh bén (trong dé ¢ 1a thoi gian tinh bang giv, s 1a quang dudng tinh
bang km). Khi d6, van toc t6i da cia thay An dat duge 14 bao nhieu?

s (km)
30

2 |-
18
12{-----=---

6

N_______

N UM A A
ot

D

0 1 3

[ Hmfy a/(z?é/mfa’zf. Van toc ctia thay An 1a dao ham ctia ham quang dudong theo thoi gian:
v(t) = §'(t) = 3at? + 2bt + c.

Quan sat hinh vé, thay do thi ham s6 s(t) di qua cac diem c6 toa do (0;0), (2;12), (4;24) nén
ta c6 s(0) =0, s(2) = 12, s(4) = 24.

Mat khac, ham s dat cyc tri tai ¢ = 4 nén s'(4) = 0.

Ta c6 hé phuong trinh:

( 3
s(0) =0 a-03+b-024¢c-0+d=0 a=-7
s(2) = 12 a-B+b-2+c-2+d=12 po
& A 2
s(4) =24 a-P4+b-4+c-4+d=24 =0
s'(4) =0 3a-42+2b-4+c=0 d=0
3 9 9
Suy ra s(t) = ——t3 + =t%; v(t) = §'(t) = —=t* + 9¢.
4 2 4
2 Z Z N N Z Z 9
Dé tim van toc t61 da thay An dat dugdc, ta can tim gia tri 16n nhat ctia ham s6 v(t) = _Zt2+9t'

9
Ta 6 v'(t) = _it +9.

9
v’(t):0©—§t+9:04:>t:2.
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Béng bién thién ctia ham v(t):

t 0 2 +00
v'(t) + 0 -
v(t) 9
o N —0o0

Dua vao bang bién thien, van téc t6i da dat dugc tai thoi diém ¢ = 2 gis.
Vay van toc t6i da thay An dat duge 1a v(2) = 9 km/h.

& Bai 136. Cong ty Apple dé xuat gia ban moi chiéc iPhone 17 Pro Max 1TB cho dai ly tai Viet
Nam khi dai 1§ nay nhap = chiéc 1a P(z) = 50.000.000 — 5000z (VND). Ho6i doanh thu t6i da ma
cong ty Apple nhan duge tir dai 1y nay 1a bao nhieu? (Don vi ty VND, két qua lam tron dén hang
phan nguyén).

[ Hu(wj f/(z?z(/fzdz; Ham s6 biéu dién doanh thu thu duge khi ban z chiéc dién thoai 1a:

R(z) = z - P(z) = 2(50.000.000 — 5000z) = —500022 + 50.000.000z.
Day 13 mot ham bac hai c¢6 do thi hinh parabol quay beé 16m xudng duéi, dat gia tri 16n nhat tai
dinh:
b 50.000.000

T T 2a T T2 (=5000)

Gia tri doanh thu t6i da dat dugc la:
R(5000) = —5000 - (5000)2 4+ 50.000.000 - 5000 = 125.000.000.000 VND.

Déi sang don vi ty VND, doanh thu téi da 1a 125 ty VND.
& Bai 137. Khuon vién cua mot cong vién ¢6 dang hinh chit nhat ABCD v6i AB = 100 m;
AD = 80 m. Nguoi ta mudn chia cong vien thanh hai khu, mot khu danh cho tré em, mot khu
danh cho ngudi 16n. Dé tao thiét ké doc déo va la mét, nguoi ta diing mot dudng cong chia khuon

vien thanh hai phan H; (t6 mau xanh) danh cho ngudi 16n va Hz (£6 mau hong) danh cho tré em
nhu hinh vé bén v6i AH = 40 m; AE = 60 m; AP =20 m va EF//AB; PQ//AD.

— 5000 (chiéc).

Biét rang khi xét trong mot hé toa do Ozy, dudong cong trong hinh 14 mot phan ctia do thi
ham s6 bac ba. Phan chinh giita cong vién ngudi ta mudn mic day den trang tri doc doan thang
MN nhu hinh. Biét gia tién mdi mét day trang tri ctia phan danh cho tré em la 140 nghin dong
va phan danh cho nguoi 16n 1a 180 nghin dong. Tong s6 tién mic day den trang tri tren doan M N
1a bao nhiéu triéu dong?
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[} Ha’éy dén oidi.

C

y

5 N C
Q F

E"};) ; \'/'
| N

HJ/ 1 N H, /
|| B

I

IR AE B X

Xét he truc toa do Oxzy, v6i goc toa do 1a diem A (A trung O). Tia Ox tring véi tia AB,
tia Oy trung véi tia AD thi duong cong ranh gidi gitta hai khu vyc la do thi ham s6 bac ba
y=azxd +br? +cx +d.

Theo gia thiét do thi ham s6 nay di qua cac diem H(0;40), Q(20;60), F(100;60) va c6 diém
cue tri 1a Q(20;60) nén ta c6 hé phuong trinh:

d =40 d =40
a-2034+b-2024+¢-20+d =60 X 8000a + 400b + 20c + d = 60
a-100% +b-100% + c- 100 + d = 60 1000000a + 100006 4+ 100c¢ 4 d = 60
3a-10024+2b-100+c =0 30000a + 2006 + ¢ = 0

1 —11 7

Do M la trung diém ctia AB nén z; = 50. Thay vao ham s6 ta tim duge tung do diém I:
1 11 N 7
—_ & . i 40 = ]
Yr 10000 50 =00 50 +5 50 + 40 = 67,5

Vay toa do diem I 1a (50;67,5).

Theo dé bai, Hz 1a phan bén duéi (tré em), H; 1a phan bén trén (ngudi 16n):

& Chiéu dai doan day thuoc phan tré em (M1I): 67,5 m.

& Chieu dai doan day thuoc phan ngusi 16n (IN): 80 — 67,5 = 12,5 m.
Tong s6 tién mic day den la:

T = (67,5-140) + (12,5 - 180) = 9450 + 2250 = 11700 (nghin dong).

Déi ra don vi triéu dong: 11,7 trieu dong.
& Bai 138. Mot nha hang c6 tong cong 30 nhan vien va chi trd mitc luong ¢d dinh cho méi nhan
vien thuong xuyen tang ca la 400 USD/thang. Vi nha hang lién tuc dén nhitng doan khach véi s6
lugng 16n nhung khong thé thué them nhan vién nén chti nha hang nay muén khuyén khich nhan
vién clia minh ting ca. Ong chil quyét dinh ¢t mot nhan vien quyét dinh tang ca thi mitc luong
clia tat cd nhan vién tang ca trong nha hang déu dude tang them 2%. Tuwong tu, néu k nhan vién

tang ca thi luong cho mdi ngudi sé tang 2k%. Bén canh tién luong cho nhan vién thi tién dién
nude va duy tri co sd vat chat 1a ¢d dinh 8000 USD/théang. Doanh thu trung binh tit khach hang
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14 10000 USD/thang va mdi nhan vién tang ca trung binh sé duge khach hang tip 800 USD/théng
(Tién tip phéi duge nop lai cho chii clta hang va tinh vao doanh thu). X4c dinh s6 nhan vién tang
ca can c6 dé 1gi nhuan ctia nha hang dat 16n nhat.
() /—[Lm/(y diin oici. Goi x 1a s6 nhan vien tang (0 < 2 < 30) ca thi luong ctia méi nhan vién tang
ca la:
400(1 + 0,022) USD/thang

Khi d6 tdng luong ctia nhan vién tang ca la: 400z(1 + 0,02x) USD/thang va téng tién tip clia
nhan vién tang ca la: 800z USD/théng.

Doanh thu ctua cita hang la: 10000 + 800zx.

Loi nhuan ciia ctta hang bang doanh thu trit di chi phi nén ta cé:

L(z) = 10000 + 800z — 400x(1 + 0,02x) — 8000 = 2000 + 400z — 82

Ta c6: L'(z) = =162+ 400 =0 < = =25

Ham s6 L(z) la mot parabol c¢6 bé 16m huéng xuéng nén L(x) dat gia tri 16n nhat tai x = 25

Vay s6 nhan vién ting ca can c6 dé lgi nhuan ctia nha hang dat 16n nhat 1a 25 ngusi.
& Bai 139. Tai mot khu vui choi gidi tri, ngudi ta thiét ké mot duong truct Zipline, xét mat
phing Oy véi truc Oz nam ngang (don vi: m). Dudng trugt duge mo td bing mot phan ciia do
ar?® + bx + ¢

rz—1
ctia dudng truct, c6 mot buc xuat phéat song song véi Ox, xuat phat tit mot diém thuoc Oy, dai

thi ham s6 y = , (a # 0) v6i chieu dai theo phuong ndm ngang 1a 71 m. O diém dau

2 m va cao 19,2 m so vdi truc Ox. Dé gia c6 an toan, ngudi ta ding mot day cap AB véi A(0;1)
va dudng thang AB la tiém can xién ctia do thi. Tai diém cudi ctia dudng trugt, khodng cach theo
phuong thing ding gitta duong trugt va day cap 1a 0,25 m. Hoi diem thap nhat ciia dudng trugt
cao bao nhiéu mét? (Két qua lam tron dén hang phan tram).

Yy
ﬁ/ Lbi di

Dudng truct

() Hmfy c/rz’/ijz'(éz'. Ham s6 mo ta dudng trugt: y = f(a) = @A — g 4 (q 4 b) + otbte,

Tiém can xién ctia do thi 1a dudng thing d : y = ax +a + b.

& Day cap AB di qua A(0;1) va ndm trén tiém can xien nén: a-0+a+b=1=a+b= 1.
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Khidod:y=axr+1.

® Diém dau dudng trugt tai x = 2 c6 do cao 19,2 m: f(2) = 19,2 & 4“%2?“ = 19,2 &
da+2b+ ¢ =19,2.

& Diém cudi duong trugt tai z = 2 + 71 = 73. Khoang cich thang ding dén day cap: f(73) —

ya(73) = 0,25 & (73a + 1+ L) — (T3a+1) = 0,25 & ¢ = (0,25, = a+ b+ c = 18.

Thay a+b=1vaoa+b+c=18 tadugc 1 +c =18 = c = 17.
Thayb=1—avac=17Tvao4da+2b+c=19,2: 4da+2(1 —a)+17=19,2 = 2a+19=19,2 &
20 =0,2=a=0,1.

Suy ra b= 0,9. Hum s6 1a f(x) =0,1x + 1 +

1
. _81 (véi x € [2;73]).

Diém thap nhat ctia dudng trugt ting véi gid tri nhé nhat ciia f(z) trén [2; 73].
! _ _ 18

f (Zﬂ) - 071 (5071)2 3

fl2)=0& (z-1)2=180 2z =1+180 = 1 + 6+/5 ~ 14,42 € [2; 73].

Gid tri cyc tidu: f(1+6v5) =0,1(1+6VE) + 1+ =11+ 502 4+ & = 1,14 25 43
1,1+1,2v/5~ 3,783.

<,
S

U1|

Vay diém thap nhat ctia dudng trugt cao khoang 3,78 m.

& Bai 140. Mot doanh nghiép tu nhan A chuyén kinh doanh xe gdn may cac loai. Hién nay doanh
nghiép dang tap trung chién luge vao kinh doanh xe Honda Future Fi véi chi phi mua vao mot
chiéc 1a 27 (trieu dong) va ban ra véi gia 31 tricu dong. Véi gia ban nay thi s6 lugng xe ma khach
hang sé mua trong mot nam 1a 600 chiéc. Nhim muc tiéu day manh hon nita lugng tieu thy dong
xe dang an khach nay, doanh nghiép dur dinh gidm gia ban va udc tinh rang néu gidm 1 tricu dong
mdi chiée xe thi s6 lugng xe ban ra trong mot nam sé tang thém 200 chiée. Vay doanh nghiép phai
dinh gid ban mdéi la bao nhiéu dé sau khi da thuc hien gidm gia, 1gi nhuan thu duge sé 14 cao nhat?
o Hwo‘y din gici. Goi  (tricu ddng) 1a sb tién gidm gid cho méi chiée xe (0 < z < 4).
C
¢ Lgi nhuan thu duge khi ban mot chiée xe méy sau khi gidm gia 1a: 31 —z — 27 = 4 — x (trieu
dong).

& S6 lugng chiée xe ban duge trong mot nam 1a: 600 + 200z (chiée).

Ham lgi nhuan P(z) thu duge trong mot nam la:
P(z) = (600 + 200z)(4 — ) = —2002? + 200z + 2400 (trieu dong).

Bai toan trd thanh tim gia tri 16n nhat ctia ham P(z) v6i 0 < z < 4.

Ta c6: P'(xz) = —400z 4+ 200. P'(z) =0 < x =0, 5.

Xét cic gid tri tai bien va diem cuc tri: P(0) = 2400; P(0,5) = 2450; P(4) = 0.

Suy ra 2450 1a gia tri 16n nhat ctia ham 1gi nhuan, dat duge khi o = 0,5. Tic 1a moi chiée xe
nén giam gia 0,5 trieu dong.

Vay doanh nghiép nén dinh gi4 ban méi 1a 31 — 0,5 = 30,5 trieu dong dé thu duge lgi nhuan
cao nhat.

& Bai 141. Hien tai, mdi thang mot cita hang do luu niém ban duge 100 san pham A. V6i mbi

san pham A ban dugc, cita hang thu duge 20 nghin dong 1oi nhuan. Qua khao sat, ngudi ta thay
rang v6i moéi nghin dong gidm gia, cita hang ban thém duge 10 san pham A. Cita hang nén giam
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gid bao nhiéu cho mdi san pham A dé thu dude 1gi nhuan 16n nhét tit viec ban sdn pham nay?
Tinh 1gi nhuan 16n nhat do.
[ Ha‘o‘y c/(?/z(jz'(z’zf, Goi z (z > 0) (nghin dong) 1a miic gidm gia cho m&i san pham A.
& 86 luong san pham ban dude méi thang 1a: 100 + 10z.
¢ Lgi nhuan trén mdi san pham sau khi gidm gia 1a: 20 —  (nghin dong).
Ham tong 1oi nhuan méi thang la:

P(z) = (100 4+ 102)(20 — z) = —102* + 1002 4+ 2000 (nghin dong).
Xét ham s6 tren (0;400), ta c6: P'(z) = —20x 4+ 100. P'(z) = 0 < x = 5. Bang bién thien:

z 0 5 +00
Y s 0 =
2250
Y / \
2000 —00

Duya vao bang bién thien, ta thay max P(x) = 2250 tai x = 5. Vay cita hang nén gidm gia 5000
dong cho méi sdn pham A thi lgi nhuan thu dugde cao nhat 1a 2.250.000 dong.

& Bai 142. Mot chti nha hang kinh doanh phan &n uéng dong gia c6 chién lude kinh doanh nhu
sau: Phi ¢6 dinh dugc u6c tinh trong mot nam 1a 55 trieu dong. Chi phi mot phan an uéc tinh
khoang 22 nghin dong. Gi4 niém yét trén thic don 1a 30 nghin dong. Gia dinh rang tat ca cac phan
an ché bién sn deu dugc ban hét va ki hieu x 14 s6 phan an trong mot nam, gia st x 1a s6 nguyén
thuoc [5000;25000]. Muc tiéu ctia chit nha hang 1a tao ra lgi nhuan it nhat 14 135 trieu dong moi
nam. Biét ring nha hang md cita 300 ngdy mot nam, hoi trung binh moi ngay nha hang phai phuc
vu it nhat bao nhiéu phan an dé dat muc tiéu trén?

[ Hu’o‘zy z/{z‘”lifzfd,zf. Loi nhuan mdi nam ctia nha hang duge tinh theo cong thite (don vi: nghin
dong):
L(z) = 30z — (222 + 55000) = 8z — 55000.
Muc tiéu lgi nhuan it nhat 1a 135 trieu dong (135.000 nghin dong):
L(z) > 135000 < 8z — 55000 > 135000 < 8z > 190000 < x > 23750.

Gia tri nay thuoc khoang [5000; 25000]. S6 phan #n trung binh phuc vu mdi ngay trong 300 ngay

la:

i 23750
— > — = 79,17.
300 — 300 T

Vi s6 phan an phéi 14 s6 nguyén, nén trung binh méi ngay nha hang phai phuc vu it nhat 80 phan
an.

& Bai 143. (Bai 24) Tran béng da giao hitu giita doi tuyén Viet Nam va Singapore ¢ san van
dong M3 Dinh c6 stic chita 60.000 khan gia. Ban t6 chiic ban vé véi gia mbi vé 1a 100 nghin dong,
s6 khan gia trung binh dén san xem béng da 1a 24.000 nguoi. Qua tham do du luan, ngudi ta thay
rang mdi khi gia vé gidm thém 10 nghin dong, sé c6 thém khodng 3000 khan gid. Héi ban to chiic
nén dat gia vé 1a bao nhiéu dé doanh thu tit tién ban vé la 16n nhat?

(Y Ha‘o"éy f/a“/ijzfézf, Goi x 13 s6 1an gidm gid vé them 10 nghin dong (z > 0 va gia vé 100 — 10x >
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0=z < 10).

& Gia vé sau khi gidm 1a: 100 — 10z (nghin dong).

& S6 lugng khan gia tuong tng la: 24000 + 3000z (ngudi).
Ham doanh thu tir viéc ban vé 1a:

R(z) = (100 — 102)(24000 + 3000z) = 3000000(10 — z)(8 + x) = 3000000(—z2 + 2z + 80).
Ta c6 R'(z) = 3000000(—2z +2). R'(x) =0 < z = 1. Vi ham R(z) 1a ham bac hai ¢6 hé s6 a < 0
nén dat cyc dai tai dinh = 1. Gia vé tuong ting dé doanh thu 16n nhat la: 100 — 10(1) = 90
(nghin dong).

& Bai 144. Nam 2025, mot cita hang can nhap vé tong cong 600 chiée dien thoai. Cita hang sé
nhan theo nhiéu 16 hang, mdi 16 hang chta s6 dién thoai bang nhau. Chi phi van chuyén la 50 USD
cho mdi 16 hang, cong thém mot loai phi van chuyen 1a 3 USD cho mdi chiée dién thoai va phi nay
cd nam chi tinh cho lan van chuyén dau tien. Héi cita hang dé nén nhap mdi 16 hang bao nhiéu
chiéc dien thoai dé chi phi van chuyén cd nam 2025 thap nhat?

() Huv‘iy din oidi. Goi x 1a sb chiée dien thoai trong mdi 16 hang (1 < z <600, z € N).

. R 600
& S0 16 hang can nhap trong nam la: —.
x

, 600
& Chi phi van chuyeén cho cac 16 hang la: — - 50 (USD).
14

& Phi van chuyén ¢6 dinh cho lan dau la: 3z (USD).

Tong chi phi van chuyén ca nam la:
30000
C(z) = —— + 3z (USD).
i

30000

Ap dung bat ding thic Co-si cho hai s6 duong va 3z:

77
/30000
C(z) > 24/ — - 3z = 290000 = 2 - 300 = 600.
x

Dau "=" x4y ra khi va chi khi:
30000

x
Vay ctta hang nén nhap mdi 16 hang 100 chiéc dién thoai dé chi phi van chuyén thap nhat.

= 3z < 22 = 10000 < x = 100.

& Bai 145. Mot xuéng thi cong my nghe san xuat loai chup den trang tri dang hinh chép cut ti
giac déu. Goi x 1a do dai canh day 16n (don vi: dm). Tinh toan cho thay tong chi phi vat licu (tinh
bang nghin dong) cho mot chup den la: C'(z) = 2 + 27 (nghin dong). Thai gian san xuat cho mot
chup den duge xac dinh 1a: T(x) = z + 3 (giv). Xudng mudn xac dinh kich thude z dé chi phi vat
liu trung binh trén mot gio san xuat 1a thap nhat, nham t6i vu héa hieu qua st dung thoi gian
va vat lieu. Hay tim gia tri cua x.

X flone c/a%‘/z(/m‘(z’z',, Ham chi phi vat lieu trung binh trén mot gio san xuat duge xic dinh béi
C
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cong thic:
Clx)  x*+27
T(x) x+3°

v6l x > 0.

fx) =

Ta c¢6 dao ham ctia ham so:
) = (2 +27)(x+3) — (2* +27)(x +3)  2z(x+3)— (2> +27) 2>+ 6x—27
N ( + 3)2 N (z + 3)2  (z+3)2

Xét phuong trinh f/'(z) = 0:

r =3 (thdéa man x > 0)

r=-9 (loai)

Lap béng bién thien hodc quan sat tinh chat ctia ham s6, ta thay ham s6 f(z) dat gid tri nho nhat
tai x = 3. Khi do, gia tri thap nhat ctia chi phi trung binh la:

2
fmin:f(3)=3 +27:§

3+ 3 6
Vay gia tri clia = can tim la 2 = 3 dm.

224+ 6r—27T=0<

= 6 (nghin dong/gio).

& Bai 146. Mot cita hang phan phdi gao véi chi phi mua vao 1a 30 nghin dong/1kg, ban ra la 35
nghin dong/1kg. Véi gia ban nay thi s6 gao ban dugce trong mot thang 1a 12000 kg. Dé day manh
hon nita doanh s6 tiéu thu gao trong mot thang, ctta hang duy dinh gidm gid ban va udc tinh ring
néu gidm 1 nghin dong/1kg thi s6 lugng gao ban ra trong mot thang sé ting them 4000 kg. Ciia
hang phai dinh gia ban gao mdi 14 bao nhiéu nghin dong mot kilogam thi lgi nhuan thu dugce trong
thang cao nhat?
() Hwo‘y c/é/z(fz'dz'. Goi x 1a s6 tién giam gid trén moi kilogam gao (don vi: nghin dong, = > 0).
Gia ban gao mdi 1a 35 — z (nghin dong/kg).
S6 lugng gao ban duge trong mot thang tuong tng 1a Q = 12000 + 4000z (kg).
Loi nhuan thu duge trén méi kilogam gao 1a (35 — z) — 30 = 5 — z (nghin dong).
Tong 1oi nhuan thu duge trong mot thang la:

L(x) = (5 — 2)(12000 + 4000z) = 4000(5 — z)(3 + z) = 4000(—a? + 2z + 15).
Xét ham s6 f(r) = —z* + 2z + 15 trén mién xac dinh hop 1y [0; 5].
Taco fl(x) =—-22+2; f(x) =0 2z =1.
Béang bién thién ctia ham s6 f(z):

xX 0 1 5
) - 0 —

16
1) ) P \0

Dira vao bang bién thién, 1gi nhuan dat gia tri 16n nhat khi o = 1 (tuong tng gidm 1 nghin

dong/kg).
Vay cilta hang nén dinh gid ban gao méi 14 35 — 1 = 34 nghin dong/kg.

& Bai 147. Mot dai 1y nhap khau trai cay tuci dé phan phdi cho cac cita hang. Mai lan nhap khau
trai cay, khoang chi phi van chuyén (khong doi) 1a 25 triéu dong. Chi phi bdo quan mdi ta tréi cay
trong kho 1a 80 nghin dong/ngay. Thoi gian bao quan toi da 10 ngay. Biét ring, ké tit ngay dau
tien nhap hang, dai 1y sé phan phdi t6i cac clia hang 25 ta trai cay moi ngay. Mdi lan nhap hang,
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dai 1y phai nhap du trai cay cho bao nhiéu ngay phan phdi dé chi phi trung binh cho mdi ngay
thap nhat (bao gom chi phi van chuyén va chi phi bdo quan trong kho)?
[ Hua% din 717(2[,, Goi x 14 s6 ngay phan phoi trai cay cho mdi lan nhap hang (1 < z < 10,z € N).
C
S6 lugng trai cay nhap mdi lan 1a 25z (ta).
Chi phi van chuyén cho méi lan nhap hang 14 25000 (nghin dong).
Gia st dai Iy phan phoi trai cay vao dau mdi ngay, so6 lugng trai cay can bado quan trong kho tai
moi ngay la:
& Ngay thit 1 con: 25(z — 1) ta.
& Ngay thit 2 con: 25(z — 2) ta.
O
& Ngay tht z con: 0 ta.
Tong chi phi bdo quan trong z ngay la:

xh ]
qu:80><[25(x—1)+25(:c—2)+---+25><1+0]=80><25><%:1000:@@—1).

Téng chi phi cho mot lan nhap hang va bdo quan la: C(z) = 25000 + 1000z(z — 1) = 100022 —
1000z + 25000.

. 25000
Chi phf trung binh cho méi ngay la: f(z) = <&

) — 10002 — 1000 +
i

Xét ham s6 f(x) tren mién [1;10]. Ap dung bat ding thitc Co-si cho hai sé duong 1000z va @:

25000 / 25000
1000z + > 24/1000z - = 10000.
75 &

Suy ra f(x) > 10000 — 1000 = 9000.
Dau "=" xay ra khi 1000z = S

(nghin dong).

& 2? =25 & z =5 (théa man diéu kien).

x ; P .
Vay dai 1y nén nhap du trai cay cho 5 ngdy phan phdi dé chi phi trung binh mdi ngay 13 thap
nhat.

& Bai 148. Chi phi vé nhién liéu ctia mot con tau duge chia lam hai phan. Phan chi phi thit nhat
khong phu thuoc vao toc do tau va bang 480 nghin dong mdi gic. Chi phi phan thit hai trén 1 km
duong ti 1é thuan véi lap phuong ciia téc do tau, khi toc do bang 20 km/h thi chi phi phan thi
hai bang 100 nghin dong mdi gic. Gia sit con tau dé luon giit nguyen tdc do di chuyén, dé tdng chi
phi nhién li¢u trén 1 km duong 1a nh6 nhat thi toc do ctia con tau dé bang bao nhiéu km/h? (lam
tron két qua dén hang phan chuc).

() Ha‘a‘éy a/(ﬁféjzké,zf. Goi v 1a toc do clia con tau (don vi: km/h, v > 0).

Phan chi phi thi nhat mdi gio 1a 480 nghin dong. Do d6, chi phi thit nhat trén mdi kilomét
N . 480 N
dudng 1a ¢;(v) = — (nghin dong).
v

Goi c(v) 1a chi phi phan thi hai trén mdi kilomét duong. Theo dé bai, ca(v) = k - v3.
Chi phi phan thit hai méi gio 1a Cy(v) = v - ca(v) = k - v™.

Khi v = 20 km/h, chi phi phan thit hai méi gio 1a 100 nghin dong, ta co:
100 1

160000 1600
3

~ 1600

100=Fk 20" = k =

Vay chi phi phan tht hai trén méi kilomét duong 1a cz(v) (nghin dong).
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2 4 3 .
Tong chi phi nhién licu trén 1 km duong la: f(v) = ¢1(v) + ca(v) = 480 + 1200 (nghin dong).
v
. 4 2 4
Xét ham s6 f(v) trén (0;+00), ta co: f'(v) = — 520 + 1?%%0 == 16070(182000'

F'(v) = 0 < 30* = 768000 & v* = 256000 < v = /256000 ~ 22,5 (km /h).

Lap bang bién thién, ta thay ham s6 dat gia tri nhé nhat tai v = v/256000 ~ 22, 5.

Vay toc do ciia con tau dé tong chi phi trén 1 km duong nhoé nhét 1a khodng 22,5 km /h.
& Bai 149. Mot khu vui choi giai tri danh cho tré em dang c6 ké hoach diéu chinh gia vé dé
tang 1oi nhuan. Sau khi kho sat thi truong, ngudi ta xac dinh dugc rang: néu gia vé vao ctia 1
50.000/ngusi thi trung binh ¢6 500 nguoi dén. Nhung néu tang thém 1.000/ngudi thi sé mat 10
khéach hang ho#ic gidm di 1.000/ngusi thi sé c6 them 10 khach hang trong s6 trung binh. Biét rang,
trung binh, moéi khach hang con dem lai 5.000 lgi nhuan trong cac dich vu di kem. Héi gia vé vao
ctia 1a bao nhiéu nghin dong dé thu nhap la 16n nhat?
[} Ha’o‘fy f/ft‘\/z(iz,'(z’zf.

Goi gia vé vao ctra sau khi diéu chinh 14 50 + z (nghin dong); diéu kien: 50 +x > 0 < x > —50.
S6 khéach hang dén sau khi diéu chinh gid vé 1a 500 — 10z (nguoi).
Khi dé6 tong thu nhap la:

£(z) = (50 + )(500 — 10z) + 5 - (500 — 10z)
= —102* — 50z + 27500

Xét ham s6: f(z) = —10x? — 50z + 27500 trén (—50; +00).
Bang bién thién:

z | -50 = +00
f'(z) =0y
N
f() B 3 .
5000 —00

Dua vao bang bién thien, ta ¢6 f(x) dat gia tri 16n nhat tai z = —3.

Vay dé thu nhap 16n nhat thi gia vé vao ctta 1a 50 — 5 = 47,5 (nghin dong).

& Bai 150. Mot doanh nghiép du dinh san xuat khong quéa 300 san pham. Néu doanh nghiép
san xuat x san pham (1 < < 300) thi doanh thu nhan dugc khi ban hét s6 san pham dé la
F(z) = —222 + 13127 (nghin dong), trong khi chi phi sdn xuit binh quan cho mot san pham la

40000
G(z) = 2% — 7Tz + 1000 +
s

don vi trieu dong) dat gia tri 16n nhat bang bao nhieéu (lam tron két qua dén hang don vi).

(nghin dong). Loi nhuan thu duge ctia doanh nghiép (tinh theo

[ Haoéy (AE/zdc[(z’zf. Chi phi sdn xuat cho z san pham la 2G(z) = 2* — 772% + 1000z + 40000
(nghin dong).

Loi nhuan thu dugce ctia doanh nghiép:

h(r) = —22* + 1312z — (2* — 772 + 1000z + 40000) = —2* + 752 + 3127 — 40000 (nghin dong).
Ta c6: W (z) = =3z 4+ 150z + 312.
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T =52
T =2
Béng bién thién tréen doan [1;300]:

Xét h(z) =0 < [

x 1 52 300
b (z) + 0 -
38416

h(z) / \

Vay lgi nhuan 16n nhat ctia doanh nghiép khoang 38 triéu dong (déi tit 38.416 nghin dong).

& Bai 151. Dé tich trit nudc ngot sinh hoat chuan bi cho miia han min ¢ Dong bing song Ciiu
Long, mot ho dan mudn xay mot bé nuée khong nip dang khéi hop chit nhat c6 thé tich bing
200m?®. D4y bé 1 hinh chit nhat c6 chiéu dai gap doi chiéu rong. Biét chi phi xay bé la 850 nghin
dong/m?2. Hay tinh chi phi thap nhat ma ho gia dinh can bé ra dé xay dung bé chita nudc ngot du
trit (lam tron dén don vi triéu dong).

/]

/!

[ Huoizj a,/(z“/zt/mfa’zl Goi x (m) la chiéu rong day bé (z > 0), chidu dai day bé 1a 2z (m).

- . . 200 100
Dién tich day bé: S = 2x2. The tich bé chita nuée: V =5 -h = h = b W
x x
) 100 600
Dién tich xung quanh beé nuéc: Spq = 2(z +22) - h =6z - — = —.
7 i
A , . 600
Dién tich xay dung: Szg = Sggy + Seq = 22° + —.
T

! 600
Chi phi xay dung beé: f(z) = 850 - (2x2 + —)
&

600 423 — 600
Ta c6: f'(x) = 850 <4x - —2) = 850 (I—2>

x xr
fl(x)=0 & 42% — 600 = 0 < 2% = 150 & o = v/150.
Bang bién thién:
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600
V150

Ddi sang don vi trieu dong va lam tron: 143,979 trieu dong ~ 144 triéu dong.

Ta c6: f(v/150) = 850 - (2(\3/ 150)% + ) ~ 143979 (nghin dong).

Vay chi phi thap nhat ho gia dinh can bo ra dé xay dung bé 1a 144 trieu dong.

& Bai 152. Trong mot phan tng héa hoc, téc do phan tng v duge bicéu dién theo cong thiec:
v=k-[A]?[B], trong do:

& v la toc do phan tng (mol/1/s),
& k=0,1 13 hing s6 téc do phan ting,
& [A] va [B] lan lugt 1a nong do ctia hai chat phan tng (mol/1).

Gia stt tong nong do ban dau ctia [A] va [B] 1a C = 2 mol/l, tic 1a [A] + [B] = 2. Hay tim nong do
cia [A] tai d6 téc do phan tng v dat cyc dai.

v = k[A]?[B]

(2} Ha’o/‘l(y r&f}l(fzf(z’zf.
Ta ¢6 [B] = 2 — [A] nén thay vao cong thiic toc do phén ting ta duge:
v=0,1-[AP-(2-[A]) =0,1- (2[4 - [A4]®) v6i0<[A] <2.
Dao ham ctia v theo bién nong do [A] la:

o =0,1- (4[A4] - 3[A]?).

[A]=0
Xétv' =0« 4
4=
& V6i [A] = 0 thi toc do phan ting v = 0 (loai vi khong c6 ¥ nghia thuc té).
& V6i [A] = 3 thiv = 1% ~ 0,1185 (mol/1/s), day la gid tri cyc dai clia ham s6 trén doan [0; 2].

Vay V6i [A] = 3 ~ 1,33 (mol/l) thi téc do phan tng v dat cyc dai.

& Bai 153. Mot bé ban dau chita 10 gallon dung dich mudi véi 2 1b (pound) mudi. Dung dich vao
c6 nong do 1,5 1b/gallon chay vao véi téc do 3 gallon/phiit, va hén hgp trong bé chdy ra véi toc
do 4 gallon/phit. Ngusi ta cho biét lugng mudi trong bé sau ¢ phit 1a m (pound), véi:

m = f(t) = 1,5(10 — t) — 0,0013(10 — t)*, 0 < ¢ < 10.
Héi lugng mudi téi da c6 thé co trong bé tai mot thoi diem nao dé 1a bao nhicu? (lam tron két qua

dén hang phan tram)
e/ luong (/(Z}z( gid.
Ta c6 cong thiic lugng mudi m (pound) trong bé sau t phiit:
m = f(t) =1,5(10 — ) — 0,0013(10 — t)*; 0 <t <10
Dit u = 10 — ¢. Khi ¢ chay tit 0 dén 10 thi « chay tit 10 xudng 0.
Khi d6 m(u) = 1,5u — 0,0013u*; 0 <u <10
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Tinh dao ham theo v ta duge: m’ = 1,5 —0,0013 - 4u® = 1,5 — 0, 0052u?

1,5
Xét 1,5 —0,0052u® = 0 = u? = 5 0’052 A2 288,46 = u ~ /288,46 ~ 6,62

Dé dang bang xét dau suy ra tai u ~ 6,62: meg = 1,5-6,62—0,0013-(6,62)* ~ 9,93 — 2,50 ~
7.43 1b.

Lugng mudi trong bé dat t6i da khoang 7,43 1b tai thoi diém ¢t = 10 — u ~ 10 — 6,62 = 3,38
phut.

& Bai 154. Khi chat thai hitu co duge do vao mot cai ao, quéa trinh oxy héa xay ra sé lam gidm
ham hugng oxy trong nude. Tuy nhién, theo thoi gian, tit nhién sé phuc hoi lai miic oxy vé gia tri
binh thuong. Trong do thi kem theo, P(t) cho biét phan tram ham lugng 6xy (so v6i mitc binh
thuong) sau t ngay ké tit khi chat thai duge dé vao ao.

2 + 10t + 100

Gi4 stt ham s6 biéu thi ham lugng oxy 1a P(t) = 10050100 20t 100

(% miic binh thuong), t > 0.
Tim thoi diem ma ham lugng oxy thap nhét.

[} /‘[Lz‘o‘igj a,/rk‘”/’éjzdz',,

Ta co:
P/(#) = 100 (2t + 10)(#2 + 20t + 100) — (2t + 20)(¢? + 10t + 100)
a (2 + 20t + 100)?
10t2 — 1
_ 100, 10#* 1000
(t2 + 20t + 100)2
Khi do:

P{t)=0= 10" -1000=0=t* =100 =t =10 (t >0)
Lap bang bién thién, ta c6: t = 10 la diém cye tiéu ctia ham s6 va gia tri cuc tiéu la P(10) = 75.

Vay thoi diém ma ham lugng 6xy thap nhét 1a ¢ = 10 ngay.

& Bai 155. Mot cau tht thyc hién cu sut béng xody (banana kick), lam béng bay theo duong

cong hinh bac ba thay vi mot parabol thong thuong. Quy dao bong trong hé truc toa do Oxy
dugc mo ta bdi phuong trinh i s 203
¢ mo ta bdi ng trinh y = — — — + ——
a R TN e /
chuan cua khung thanh la 2,44 m. Khi bong cham xa ngang thi goc léch cia bong va mat dat

véi y 1a do cao ctia bong (m). Biét chiéu cao

1a bao nhieu? Biét goc lech ctia bong va mat dat 1a goc ctia dudng tiép tuyén véi do thi ham so6
_at 2P N 253
Y7700 10 " 100

(e Haoiy (z/(glé/ﬁz'(z’ Z.

tai diém cham x& ngang va truc Oz (két qua lam tron dén hang don vi).

Ta c¢6 bong cham xa ngang nén ta cé tung do y = 2, 44.
2?2 253x

=244 244 =" — S — 1022+ 253 — 244 =0 2=1
y== ’ 100 10 100 °F T Lo v
P 312 2¢ 253
D h\ 2 h\ A: /: / _ - = ikt
ao ham cta ham so: y' = f'(z) 100 10+ 100

Hé s goc clia tiép tuyén tai diém cham xa ngang (z = 1) la:

3 1 253 236 59
— 1 —_ __  _ - = =
ke = f1(1) 100 57100 100 25
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Goi a la goc clia tiép tuyén véi truc Oz, ta co:

59
t = — ~ ©
an o o = o~ 67
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