NHOM TOAN VD-VDC Cic dang todn vé ham dn lién quan dén cwe tri ciia ham so

Chuyén dé:

CAC DANG TOAN VE HAM AN
LIEN QUAN DEN CUC TRI
CUA HAM SO

NHOM TOAN VD-VDC

1 8.8.0.0 ¢

CAC DANG TOAN VE HAM AN LIEN QUAN DPEN BAI TOAN CUC TRI CUA HAM SO

PHAN 1: BIET PAC PIEM CUA HAM SO y = f(x)

Dang toan 1. Céc bai toan vé cuc tri ctia ham an bac 2 (danh cho khdi 10).

Dang to4n 2. Dang toan c6 thé tim dugc biéu thirc cu thé cia ham sé y = f(x) trong bai toan
khong chira tham sd.

Dang to4n 3. Dang toan c6 thé tim duoc biéu thirc cy thé cia ham sé y = f(x) trong bai toan
chira tham sd.

Dang to4n 4. Biét dic diém ctia ham sb hodc do thi, hogc BBT hodc dao ham ciia ham f'(x) , tim
cuc tri cia ham y = f(go(x)); y= f(f(x)),y = f(f(f(x))) trong bai toan khong chira tham
50

Dang toan 5. Biét dic diém cua ham s6 hodc BBT, hodc BBT hodc dao ham cua ham f (x) , tim
cuc tri cia ham y = f(f(x)),y = f(f(f(x))) trong bai toan chira tham sb.

Dang toan 6. Biét dic diém cua ham s6 hodc BBT, hodc dd thi, hodc dao ham ctia ham f (x) ,

tim cyc tri cua ham y = ln(f(x)),y = ef("),sinf(x),cosf(x)... trong bai toan khong chira tham s6
Dang to4an 7. Biét dic diém ctia ham sb hodic BBT, hodc db thi, hodc dao ham ciia ham £ (x) ,
tim cyc tri cua ham y = ln(f(x)),y = ef(x),sinf(x),cosf(x)... trong bai toan chira tham sb.

Dang toan 8. Céc dang khac voi cac dang da duara...
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NHOM TOAN VD-VDC Cic dang todn vé ham dn lién quan dén cwe tri ciia ham so

DANG 1. Cac bai toan vé cue tri ciia ham an béc 2 (danh cho khdi 10).

Cau1l: Cho ham s f(:v) = az’ + bz + ¢ d0 thi nhu hinh bén. Hoi ham s6 ¢ = f(xQ) c6 may diém cuc

tri? .
Yy
3
0 9 v
i 1 4
—1 ___V
A. 1. B. 2.
C. 3. D. 4.

Loi giai
Xétham s g = f(x*).
Pit +=x* . Khi 6 voi t >0, ham g = £(¢) c6 d6 thi 1 dang ctia d6 thi ham s6 f(x) bén phai
tryc Oy . Hamsb g=f (xz) 12 ham chén nén do thi ham sé nhan Oy 1am truc d6i xtimg.

Tir d6 ta c6 d6 thi ham g(t) nhu sau:

f

C G
3 2 '/1 o |/ 2 3 3 5 5 7 8 5
1 |
I, 1]
N
k

2

Duya vao d6 thi ham s6 ta thdy ham s ¢6 3 diém cuc tri.
Ciu2: Cho parabol y = f(x)=ax’ +bx+c (a#0) cét truc hoanh tai hai diém c6 hoanh d¢ bang 1 va 2,
biét rang ham s y = f(x) nghich bién trén khoang (x,;+o)va khoing cach tir giao diém ciia
parabol véi truc tung dén diém O bang 4. Tim sé diém cyc tri ctia ham s6 y = |f(|x + 1|)| .
A. 2. B. 3. C.5. D.7.
Loi giai

Do ham s6 y = f(x) nghich bién trén khodng (x,;+) nén a <0.
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NHOM TOAN VD-VDC Cic dang todn vé ham dn lién quan dén cwe tri ciia ham so

Biét y = f(x)=ax’ +bx+c (a#0) cit truc hoanh tai hai diém c6 hoanh d6 bang 1 va 2 nén
f(x)=a(x-1)(x-2)=a(x’ =3x+2)=ax’ —3ax+2a.

. . . a=2
Parabol cat tryc tung tai diém c6 tung do bang 2a, ta c6 |2a| =4 { 5

a=-—

Do ham s6 y = f(x) nghich bién trén khoang (x,5+0) nén a=-2.
Vay parabol 1a y = f(x)=-2x" +6x—4
D6 thi ham sé y = | f(jx+ 1|)| (hinh v& phan t6 ddm) c6 dugc bang cach
+VEdothi y=f(jx+1) (C)
+ Giit nguyén phan dd thi (C, ) trén tryc hoanh va lay déi xtmg phan (C, ) duéi truc hoanh.
Pé vé (C) liy d6i xtmg phan d6 thi y = f(x)=-2x" +6x—4 qua truc tung sau d6 tinh tién

DAA — dA NYOL WOHN

sang trai 1 don vi.

JA

¥

Ttr d6 thi suy ra ham s6 c¢6 7 diém cuc tri.
Céu3: Chohamsd f(x)=ax’+bx+c(a=0) c6 do thila parabol nhu hinh v&. Tim m dé gia tri 16n
nhat ctia ham s6 y = |f(x) +m —4| trén [-2;1] dat gié tri nho nhat.

F
v

DUA —dANVOL WOHN

N

ﬂ(
ka4
e I
=
a4

A.m=5. B.m=4.

C.m=3. D. m=1.
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NHOM TOAN VD-VDC Cic dang todn vé ham dn lién quan dén cwe tri ciia ham so

Loi giai
Chen C

Ttr gia thiét suy ra y:‘(x+l)2+m—5‘.D€1t g(x)=(x+1)" +m-5.
Véi Vxe[-2;1] taco g(x)e[m—5m—1].

2

Gi4 tri 16n nhat cia ham s6 y_ = max {|m -5

m-1]} .

+ Truong hop 1: [m—5|>|m—1| < (m-5)" > (m-1)" & m<3.

Khi d6 y,, =|m—5=5-m>2 = GTLN ctia ham s6 dat GTNN béng 2, khi m=3.
+ Truong hop 2: [m—1|>|m—5| < m >3.

Khi d6 y,,, =|m—1|=m-1>2 = GTLN ctia ham s6 dat GTNN bing 2, khi m=3.

Vay m=3.
DANG 2. Dang toan cé thé tim dwoc biéu thirc cu thé ciia ham sé y= 7 (x) trong
bai toan khong chira tham so.
Caul: Cho ham s6 y=ax’ +bx*+cx+d . Biét ring dd thi ham s c6 mot diém cuc tri 1a M(1;-1) va

nhan /(0;1) lam tim d6i xtmg. Gié tri y(2) la

A. y(2)=2. B. y(2)=-2. C. y(2)=6. D. y(2)=3.
Loi gii
Chon D
Tacé: y' =3ax’ +2bx+c, y"=6ax+2b.
Do d6 thi ham s6 c6 mot diém cuc tri la M (1;—1) va nhan /(0;1) lam tdm di xtmg nén:
y(1)=-1 a+b+c+d=-1 a=1
y'(1)=0 3a+2b+c=0 h=0
= &
y"(0)=0" |2b=0 c=-3
y(O):l d=1 d=1

Vay:y=x’-3x+1.Suyra y(2)=2"-32+1=3.

Cau2: DO thi cia ham sb y =ax® +bx* +ex+d c6 hai diém cuc trj 1a A(1;2) va B(-1;6). Gia tri cua

P=a’>+b*+c* +d’ bang bao nhiéu?
A. P=18. B. P=26. C. P=15. D. P=23.
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NHOM TOAN VD-VDC Cic dang todn vé ham dn lién quan dén cwe tri ciia ham so

Loi giai

Tap x4c dinh D=R.

Tacd y'=3ax’ +2bx+c va y"=6ax+2b .

Vi A(1;2) va B(~1;6) 1a diém cyc tri nén
»(1)=0 (3g42b1c=0 6a+2c=0  [a=1
y(1)=2 a+b+c+d=2 b+d=4 b=0

= = = .

y'(-1)=0 3a-2b+c=0 2a+2c=-4 c=-3
y(—l):6 —a+b—-c+d=6 4b=0 d=4

Viy P=a’ +b* +c* +d* =26.
Cau3: Cho ham sd y= f(x)=ax’+bx’ +cx+d(a=0) xac dinh trén R va thoa man f(2)=1. Pd

thi ham s6 f'(x) duoc cho béi hinh bén dudi.

DUA —dANVOL WOHN

y1
-1\ 0 1 X
-3
Tim gia tri cuc tiéu Yer cia ham s6 f(x).
A. yor=-3. B. y.,=1. C. yo,=-1. D. y,=-2.
Loi giai

Vi d6 thi ham f'(x) cat Ox tai hai diém phan biét c6 hoanh d6 x=—1 va x=1 nén
F'(x) = k(x—1)(x+1) voi k 1a s thuc khac 0.

Vi d6 thi ham £'(x) di qua diém (0;—3) néntacdé —3=—k < k=3. Suyra f'(x)=3x"—3.
Ma f'(x)=3ax’ +2bx+c nén ta céd dugc a =1,b=0,c = —3.

Tur do f(x)=x"—3x+d. Matkhac f(2)=1nén d=—1.

Suyra f(x)=x" —3x—1.

Taco f(0)=0&| .
x=1
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NHOM TOAN VD-VDC Cic dang todn vé ham dn lién quan dén cwe tri ciia ham so

Cau 4:

Bang bién thién
X | —o -1 1 +C
¥ + 0 = 0

y /1\_3/

Vay yer =-3.

Cho ham s6 y=f(x) lién tuc trén R, théa méan
{[f (] +[r )] >0

Vx#0 va f(l) = —4. Tdng cyc dai va cuc tiéu cia ham s§ y = f(x) bang

A. 334 . B. 334 . C. 234 . D. 342.
Loi giai
Chon A

(3x* ~15x) f"(x) +(10-5x) £ (x) =0

Tu [f’(x)]2+[f(x)}2>0w'yi Vx#0 tasuyra: Voi x#0 taco f(x)=0= f'(x)#0

Do d6 tir (3x* =15x) f*(x)+(10-5x) £ (x) =0 v6i Vx#0, ta suy ra:
V6i x#0 taco f(x)=0<(3x" —15x) f'(x) =0 x=5.
f(x)_S x=2 {0;5}

Véi cac két qua trén ta duoc == Vx ¢

f(x) 3 x(x—S)

Suy ra I—dx J. 4:)ln|f(x)|:§In|x|+ln|x—5|+C

<:>|f X |:e (x—S)\/x_

Do f(l):—4 nén C=0 va f(x)z(x—S)%/xf2 voi Ver{O;S}

Vi f(x) lién tuc trén R nén f(x) lién tuc tai x=0, x=5 suyra f(O)zf(S):O
Hay f(x)=(x-5 %/x_zvéi VxeR .

5x-2

3 3x

Taco f'(x)=0<x=2, f'(x) khongxéac dinhkhi x=0.

Khido f'(x)=

Bang bién thién cia f(x) :

X —00 0 2 +00
S'(x) 0 +
+00

_|_
e /O\ /'

—
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NHOM TOAN VD-VDC Cic dang todn vé ham dn lién quan dén cwe tri ciia ham so

Tt do suy ra yo, = £(0)=0; yep = £(2) = =3Y4 . Vay v+ ey =34

DANG 3. Dang toan cé thé tim dwgc biéu thirc cu thé ciia ham s y= 1 (x)
trong bai toan chira tham so.
Caul. Tong tat ca cac gia tri cua tham sb thuc m sao cho d6 thi ham sé y = x* —3mx* +4m® c6 diém

cuc dai va cuc tiéu doi xtrng véi nhau qua duong phan giac cua goc phan tu thir nhat la

2 ] 1

A, —. B. —. C.0. D. —.
2 2 4

Loi giai
Chgn C
7 ' 2 i X = 0
Taco: y' =3x"—-6mx, y=0& .
x=2m
Pé ham s c6 cuc dai cuc tiéu thi m=0.
Khi d6 cac diém cuc tri ctia dd thi ham sb 1a: A(O;4m3) , B(2m;0).
Taco [ (m ; 2m3) 1a trung diém ctia doan thang AB .
Puong phan giac clia goc phan tu thir nhat1a d:x—y=0.
Do d6 dé diém cyc dai va cuc tiéu d6i xtmg v6i nhau qua d thi:
2m—4m’ =0
MA=0 ot 0 me Y2
m—=2m’=0 2
Viy tong tat ca cac gi tri cua tham s thuc m 13 0.
Cau2. Chohamsd y=x*—2m’x> +m’ c¢6dd thi (C). DEdd thi (C) c6 badiém cyc tri 4, B, C sao
chobén diém 4, B, C, O 1a bon dinh ctia hinh thoi (O 1a gbc toa do) thi gia tri tham s6 m 1a
A m=—/2. B.mzig. C. m=12. D.mz%.
Loi giai
Chon B
x=0

=
X=m

Tacod y =4x" —4m’x; y'zO@[
Diéu kién dé ham sb 6 ba cuc tri 1a y"=0 c6 ba nghiém phan biét < m=0.
R x=0
Khido: y'=0< { .
x=xtm

Toa d6 cac diém cuc tri 1a A(O;mz), B(m;—m4 +m2), C(m;—m4 +m2).
Ta cd OA L BC, nén bén diém A4, B, C, O la bon dinh ctia hinh thoi diéu kién can va du la
04 va BC cit nhau tai trung diém mdi doan

X, +X, =X+ X, 0=0
< _ And 2 _ 4 2 4 2

VitVo=VstVe m +0—(—m +m )+(—m +m)

NG

©2m4—m2=0 <:>m2:%<:>m=i7.

2
Vay m=+——.
ay 2
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NHOM TOAN VD-VDC Cic dang todn vé ham dn lién quan dén cwe tri ciia ham so

Cau3. Tim tit ca cac gia tri thyc cua tham s6 m dé diém M (Zm3 ;m) cung voi hai diém cuc tri cia dd
thi ham s6 y =2x" =3(2m+1)x* +6m(m+1)x+1 tao thanh mt tam gidc cé dién tich nho nhat.
A. m=-1. B. m=2. C. m=1. D. m=0.
Loi giai
Chon D
Tap xac dinh: D=R.
y'=6x2—6(2m+1)x+6m(m+1)
= = y=2m"+3m’ +1
Y =0 637 —6(2m+1)x+6m(m+1)=0|" yoom e
x=m+1 = y=2m+3m’
Ham sb ¢o 2 cuc tri: A'>0©9(2m+1)2—36m(m+1)>0©9>0,VxeR.
Goi 4, B 1a hai diém cuc tri caa d6 thi ham sb
= A(m;2m’ +3m> +1), B(m+1;2m’ +3m* ) = AB = (;-1) = AB =2
Phuong trinh dudng thing A di qua 2 diém cuc tri: x+y—2m’ —=3m> —m—1=0
2m’ +m—2m’ —3m* —m—1 2
d(M,A):| |:3m +1
V2 V2

1 3m2+1\/§_3m2+1

V2 2

S :%d(M,A).AB

S . =l<:>m:0.

min

Ciu4. Cho ham sb y= xt=2mx* +m (C) . Tim m dé dd thi ham s6 c6 3 diém cuc tri déng thoi ba

diém cuc tri ctia dd thi ham sé tao thanh tam gidc c6 ban kinh duong tron noi tiép bf‘mg I.

A.m=1. B. m=0. C.m=-2. D. m=2.
Loi giai
Chon D
Tacod y' =4x’ —4mx.
x=0
V=0 |
X =m

Ham sb ¢6 3 diém cuc tri < y'=0 ¢6 3 nghiém phan biét < m > 0.

Céc diém cyc tri cua do thila 4(0;m), B(\/Z;—m2 +m), C(—«/E;—m2 +m)
Ta c6: AB=AC =~m*+m, BC=2Jm.

Goi / 1a trung diém BC. Suy ra I(O;—m2 +m) va Al =m’.

S :%Al,Bcz(Wj.r o m’2m :(2 m* +m +2\/%).1

— 0(loai
ezﬂ(mz—\/m3+1—1)=0@ m =0(loai)
NP +1=m* -1

DAA — dA NYOL WOHN
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NHOM TOAN VD-VDC Cic dang todn vé ham dn lién quan dén cwe tri ciia ham so

|m|21
m*—1>0 m = 0(loai)
Rt & Sm=2.
m +1=m"=2m* +1 m:—l(nhan)
mzZ(nhan)

Cau5. Cho (P) la duong Parabol qua ba diém cyc tri cta d6 thi ham sé y = %x“ —mx>+m’. Goi m, 1a
gid trj d¢ (P) di qua B(\/E ; 2) . Hoi m, thudc khoang nao dudi day?
A. (VI0;4s). B. (-245). C. (-5+2). D. (-82).
Loi gidi

y’=x3—2mx=x(x2—2m).
Pé ham sd ¢6 ba cuc tri thi ab<0 @—%<O<:>m>0.

x=0,y=m’
Y'=0|x=+2m,y=0 .

x=—2m,y=0

Goi parabol di qua diém A(O; mz), B(\/ﬂ;o), C(—\/ﬁ;o) c6 dang: y=ax’ +bx+c

2ma+~2mb+c=0 =77
Taco: {2ma—~2mb+c=0 <<b=0 hay y:—%x2+m2.

c=m’ c=m’
3\ 2
Theo yéu cau bai toan parabol di qua B(\/E; 2) nén: 2= —n;“ (\/5) +m & m—m,—2=0
{ma =-1
S .
m, =2
Vay m, =2.

Ciu 6. C6 bao nhiéu gia tri nguyén cia tham s6 m d€ ham s6 y =x"+(m-3)x’ —(m2 —9)x4 +1 dat

cuc tiéu tai x=072
A 4. B. 7. C.6. D. Vb sb.

Loi giai
Chen C
Ta co y:x8+(m—3)x5_(m2_9)x4+1 3y'=8x7+5(m—3)x4—4(m2—9)x3.
y'=0 <:>x3(8x4+5(m—3)x—4(m2_9)):0
x=0

7| g(x) =8x" +5(m=3)x—4(m*~9) =0°

DAA — dA NYOL WOHN
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NHOM TOAN VD-VDC Cic dang todn vé ham dn lién quan dén cwe tri ciia ham so

Xétham s g(x)=8x"+5(m—3)x—4(m*-9) co g'(x)=32x"+5(m-3).

Ta thiy g'(x)=0 c6 mot nghiém nén g(x)=0 co tdi da hai nghiém.

+) TH1: Néu g(x)=0 codnghiém x=0 = m=3 hodc m=-3.

Véi m=3 thi x=0 la nghiém bdi 4 cia g(x). Khi d6 x =0 12 nghiém boi 7 cua ' va y' ddi

dau tir am sang duong khi di qua diém x =0 nén x =0 1a diém cuc tiéu caa ham sé.
Vay m =3 thoa ycbt.

x=0

Véi m=-3 thi g(x)=8x"-30x=0< NER
x —
4

Bang bién thién

DAA — dA NYOL WOHN

Duya vao BBT x =0 khong la diém cuc tiéu ctia ham sb. Vay m =-3 khong thda ycbt.
+) TH2: g(0)#0 < m=43.

Dé ham s0 dat cyc tiu tai x=0 < g(0)>0 & m’-9<0& -3<m<3.
Do m eZ nén me{—Z;—l;O;l;2}.

Vay c4 hai truong hop ta duge 6 gié tri nguyén cua m thoda ycbt.

DANG 4. Biét diic diém ciia ham sb hoic @6 thi, hoic BBT, hoic dao ham cia
ham f(x), tim cye trj cia ham y = f(p(x)); y:f(f(x)),...y:f(f(f...(x))) trong

bai toan khong chira tham so.

\

o>

DUA —dANVOL WOHN

Caul: Chohamsb y= f(x) xac dinh, lién tuc trén R va c6 dung hai diémcuctri x=—Lx=1c6d

thi nhu hinh v€ sau:

Y4
- 4

p = o = = = =

¥ &

|
L
|
S
<
O e

Hoi ham sé y = f(x2 —2x+ 1) +2019 c6 bao nhiéu diém cuyc tri?

A. 4. B. 3. C. 1. D. 2.
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NHOM TOAN VD-VDC Cic dang todn vé ham dn lién quan dén cwe tri ciia ham so

Loi giai
Chen B

Do ham sé y = f(x) c6 dung hai diém cuc tri x =—1,x =1nén phuong trinh f"(x)=0 c6 hai

nghi¢m bdi 1¢é phan biét x=—1,x=1.

Taco y'=(2x-2) f'(x’ —2x+1).

2x-2=0 x=1
YV=0|x"-2x+1=-1|x=0.
x*—2x+1=1 x=2
Ta co
_ i x>1 i x>1
2x-2>0 ,
5 x =2x+1>1 x>2
f'(x=2x+1)>0 , x>2
y'>0< S| x-2x+1<-1 < ||x<0 <
2x-2<0 O<x<l
) x<1 x<l1
f'(x"=2x+1)<0
- Fl<x®-2x+1<1 [(0<x<2
Do d6 ta c6 bang bién thién:
X —00 0 1 2 +oo
y - 0 + 0 - 0 +

NN

Tir bang bién thién ta suy ra ham s6 y = f(x2 —-2x+ 1) +2019 ¢6 3 cuc tri. Chon phuong an B.

CAu2: Chohamsd y= f(x) c6 daoham f'(x) trén R. DS thi ciia ham sd y = f(x) nhu hinh v&

vl
¥

0 1 3

Do thi ham sb y = (f (x))2 ¢ bao nhiéu diém cuc dai, cuc tiéu?

A. 2 diém cuc dai, 3 di€ém cuc ticu. B. 2 diém cuc ti€u, 3 diém cuc dai.
C. 2 diém cuc dai, 2 di€m cuc tiéu. D. 1 diém cuc dai, 3 diém cuc tiéu.
Loi giai

DAA — dA NYOL WOHN

DUA —dANVOL WOHN
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NHOM TOAN VD-VDC Cic dang todn vé ham dn lién quan dén cwe tri ciia ham so

Cau 3:

Tir d6 thi ta co: f(x)=0 c6 nghiém don a x=0;x=3 va nghiém kép x=1.

Va f'(x)=0 cb 3 nghiém don x=x, €(0;1); x=x, €(;3) va x=1.

Taco:y= (f(x))2 = y'=2f"(x).f(x) cb cac nghiém don la x =0;x=3;x,;x, va nghiém bji 3 la

x=1.

Ta c6 bang xét dau sau:

X — 0 x 1 X, 3 440
) - | - 0 + 0 - 0 + |
f) + 0 - | - 0 - | - 0
V' =2f(x).f(x) - 0 + 0 - 0 + 0 - 0
CT Cb CT Ccb CT

Vay d6 thi ham s6 ¢6 2 di€m cuc dai, 3 diém cuyc ticu.

Cho ham s6 y = f (x) c6 dao ham trén R . PO thi ham s6 nhu hinh vé bén dudi.

86 diém cyc tiéu ciia ham s6 g(x)=2f(x+2)+(x+1)(x+3) la

A. 2. B. 1. C. 3. D. 4.
Loi giai

Chon A

Taco g'(x)=2/"(x+2)+2x+4.

g(x)=0e f'(x+2)=—(x+2).

bat 1 =x+2 taduge f'(t)=—t. (1)

(1) 1a phuong trinh hoanh d¢ giao diém cua dd thi f”(¢) va duong thing d : y =—¢ (hinh v&)

okl

1=

|
—
A e L4
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NHOM TOAN VD-VDC Cic dang todn vé ham dn lién quan dén cwe tri ciia ham so

Dua vao do thi cua f*(¢) va dudng thang y =~ ta c6

t=-1 x=-3
tacod f'(¢) tc>t:0 hay x:—2.

t=1 x=-1

t=2 x=0

Bang bién thién cta ham s6 g(x).

x |~ —3 2 - 0t
g’(x) -0+ 0 + 0 +

g(x) / \ /

Vay d6 thi ham s6 c6 mdt diém cuyc ticu.

Cau4: Cho ham s6 y=f(x) c6 dao ham trén R va c6 dd thi la duong cong nhu hinh v&. Dit
g(x)=3f(f(x))+4. Tim s diém cuc tri ciia ham s6 g (x)?

A

—1 j\I
O

3 4

A. 2. B. 8. C. 10. D. 6.

Loi giai

nhttps://www. facebook.com/groups/toanvd.vdc Trang 13
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NHOM TOAN VD-VDC Cic dang todn vé ham dn lién quan dén cwe tri ciia ham so

3“ Yy
N v=o
12] 1
| I
1 I
| Z
1 1o : T %
—1f x4| 51 \T2 2 o Z
H
@)
-
Z
<
),
\
_______ o
_5 Q
g'(x)=31"(/f(x))-f"(x)
f(x)=0
! :O =
g(x)=037(f(x).f(x)=0 < (F@)=0 | 7(x) ? (2<a<3)
f(x)=0 x=0
| x=a
f(x)=0 c6 3 nghiém don phan biét x,, x,, x, khac 0 va a.
Vi 2<a<3 nén f(x)=a c6 3 nghiém don phan biét x,, x;, x; khac x,, x,, x;, 0, a.
Z
Suyra g'(x)=0 c6 8 nghiém don phan biét. Do d6 ham s6 g (x) =3/ (f(x))+4 co 8 diém cuc %\
tri. <
3
Cau5: Biét réng ham sd f (x) xé4c dinh, lién tuc trén R ¢6 dd thi dugc cho nhu hinh v& bén. Tim sd >
R . \ A z
diém cuc tri cia ham s y = f[f(x)] . <
. )
A |
<
)
N ®
o 2 z
.3 ;
A. 5. B. 3. C. 4. D. 6.
Loi giai
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NHOM TOAN VD-VDC Cic dang todn vé ham dn lién quan dén cwe tri ciia ham so

Xét ham s6 y=f[f(x)], y'=f(x

y’=0<:>[

f'(x)zO
rir@]=0"

Véi xe(0;2) :{f,(x)<0

Véi x e(2;a) :{f,(x) >0

Vé6i xe(a;b) = {f’(x) >0

Véi x € (b;+ o) :{;'(X)>O

Ta c6 bang bién thién

X —a 0

)-£LS (x

f(x)<0:>f’[f(x)]>0

f(x)<0:>f’[f(x)]>0

O<f(x)<2:>f’[f(x)]<0

(x)>2:>f’[f(x)]>0

)i

=y'<0.

DAA — dA NYOL WOHN

=y'>0.

= »'<0.

=y'>0.

2 b

<00

¥ 0

0 0 0

N

Duya vao BBT suy ra ham s§ y = f[f(x)] ¢6 bon diém cuc tri.

DANG 5. Biét dic diém ciia ham so hoic do thi, hoic BBT, hoic dao ham ciia
ham f(x), tim cyec tri cia ham y = f(p(x

toan chwa tham so.

T

DUA —dANVOL WOHN

)); y=f(f(x)),'..y=f(f(f...(x))) trong bai

DANG 6. Biét diic diém ciia ham s6 hoiic BBT, hoic do thi, hoiic dao ham ciia

ham f(x), tim cwe tri ciia ham y=In(f(x)),y=¢’

toan khong chira tham so.

Céu 1: Cho ham sé f'(x) c6 dd thi nhu hinh du6i day

trong bai

("),sinf(x),cosf(x)...

nhttps://www. facebook.com/groups/toanvd.vdc
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NHOM TOAN VD-VDC Cic dang todn vé ham dn lién quan dén cwe tri ciia ham so

Ham s6 g(x)=1In(f(x)) c6 bao nhiéu diém cyc trj ?

A. 0. B. 1. C.2. D. 3.
Loi giai

Chon D
¢ (x)=[n(r(x))] -2,

Tir d6 thi ham sé y = f(x) ta thdy f(x)>0 véimoi xeR. Vivay dau cua g'(x) 1a dau cua

f’(x) . Ta c6 bang bién thién cta ham s g(x)

g | - 0+ 0 -0 -

o | N0 T N

Vay ham s6 g(x) = ln(f(x)) ¢6 3 diém cyc tri.

Céu 2: Cho ham sé y = f(x) co bang bién thién sau

X |- —3 -1 1 40
o] v 0 - -0+
o +o -2

Tim s6 cyc tri cila ham s6 y = g (x) =In(f(x)).

A. 0. B. 1. C.2. D. 4
Loi giai

Chon B

Piédu kién: f(x)>0 < x<—1

DAA — dA NYOL WOHN

DUA —dANVOL WOHN
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NHOM TOAN VD-VDC Cic dang todn vé ham dn lién quan dén cwe tri ciia ham so

Ta co g'(x)= / (x); gidi phuong trinh )’ =0< f'(x)=0< x=-3 va )’ doi dau khi qua

/(%)

x=-3.
Do d6 hams6 y =g(x)= ln(f(x)) c6 mot cyc tri.

Cho ham s6 f'(x) lién tyc trén R va c6 bang bién thién nhu sau

x — -2 0 3
F(x) + 0 0 + 0
I =2
flx) ~~
> g S P
o

Hamsb y = ln( f (x)) c6 tat ca bao nhiéu diém cuc dai?
A. 0. B.2. C. 1.

Loi giai
Chon C

Diéu kién : f(x)>0<:>xe(a;b):0<a<3<b .

Taco: y=In(f(x))=y = )

Dau cta y' 1a ddu cta f'(x) .

D@ thdy trén (a;b) hams6 f(x) dat cuc dai tai duy nhét 1 diem x=3 .

Do d6 ham sd y = ln(f(x))cé dung 1 diém cyc dai.

Cau 4: Cho ham s y = f(x) ¢6 d6 thi nhu hinh v& bén:

y

R
| A
Tim s6 diém cuc tri ciia ham s6 y =2’ () _3/0)

A. 6. B.5. C. 4.

Loi giai

DAA — dA NYOL WOHN

DAA — AANVOL IWOHN

nhttps://www. facebook.com/groups/toanvd.vdc



NHOM TOAN VD-VDC Cic dang todn vé ham dn lién quan dén cwe tri ciia ham so

Dua vao d6 thi ham s6 f(x) ta thdy f(x)2-1, VxeR.
Khi d6 xét ham s6 g (x)=2""-3/0)
Tacé g'(x)=f'(x) 2/ 1n2-3/"in3 |

f'(x)=0
2’W 023" 1n3=0

g(x)=0 < [
Xét phuong trinh 27™.1n2-3"".In3=0 trén khoang (—o0; +00).

/(%)
@(%) :10g23<:>f(x):10g3 (log2 3)z_1’4 (loai).

3

Do d6 s diém cuc tri cia ham g (x) cling bang s6 diém cyc tri cia ham f (x) .
Tte la ham g(x) c6 3 diém cuec tri.

Cau5: Chohamsd y=f'(x) c6 do thi nhu hinh v& bén:

Y

Tim s6 diém cuyc trj cua ham s§ y =3’ () 4 /0

A. 2. B. 3. C.5s. D. 4.
Loi gidi

%f’(x) xac dinh trén R nén f(x) x4c dinh trén R .

Taco: y'= f'(x).3"+ f'(x).2/0 = 7(x)[ 37 +2/0) .

Xét y' =0 f'(x)=0 (do 3" +2'M >0, vxeR).

Dua vao do thi ham s ta théy f ’(x) =0 c6 4 nghiém phan biét. Vay y'=0 co 4 diém cuc tri.

DAA — dA NYOL WOHN

DUA —dANVOL WOHN
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NHOM TOAN VD-VDC Cic dang todn vé ham dn lién quan dén cwe tri ciia ham so

Cau6: Chohamsb y=f(x) c6 dao ham lién tuc trén R va c6 do thi f'(x) nhu hinh vé& bén. S6 diém
(x-1)”
fx)=—~

cuc tri ctia ham sd y=e 2 1]a
Z
T
O
<
.ﬁ
o
-
N Z
T <
w
\
<
O
@)
A. 4. B. 3. C.2. D. 5.
Loi giai
Chon B
2
Xét y=ef, g(x):f(x)—(x_zl)
Ham sb xac dinh trén R, c6 )’ = g'(x)eg(x) =[f'(x)—(x—1)].eg(x), trong d6 e >0, VxeR
x=-1
=1
nén y'=0<g'(x)=0= f'(x)-(x-1)=0c f'(x)=x-1& * 5 %
x:
x=3 2
(Vi dudng thing y=x-1 cat dd thi f’(x) tai 4 diém c6 hoanh dp x=-L;x=Lx=2;x=3) vag
déu cua ' 1a ddu ciia g'(x). JZ>
<
-,
|
<
w,
@

Béng bién thién:
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NHOM TOAN VD-VDC Cic dang todn vé ham dn lién quan dén cwe tri ciia ham so

x | —x -1 1 2 3 +00
b - o + 0 + 0 - 0 +

+x ¥(2) +
\ y(-1) — \‘}-m/

Z
T
O
, , <
Suy ra ham s0 y = e*™ ¢ ba didm cyc tri 1a x=—1;x = 2;x = 3. 8
Ciu 7: Cho ham sd y = f(x) c6 dao ham lién tuc trén R va dd thi ham sé y = £(x) nhu hinh v& bén. Tim :Z>
s didm cuyc tri coa ham sé y =2019” (6)1) <
y O
i \
s <
a O
i @)
1 = \ :
A.13. B. 11. C. 10. D. 12.
Loi gidi
Z
an
O
<
—
o
: >
-3 =2 -1 0 1 2 3 4 5 6 7 8 9
: \ <
|
<
Tacd y'=f'(x) '(f(x)-1)2019"V 102019, g

Gidi (1): f'(x)=0<
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NHOM TOAN VD-VDC Cic dang todn vé ham dn lién quan dén cwe tri ciia ham so

f-1=-1 [f(x)=0
fo-1=1 | fx)=2
=

Gigi 2): f'(f(x)-1)=0c )13 )t

f@-1=6 | f(0)=7 -
‘ an
Dua vao do thi ta ¢o: 2
+) f(x)=0c6 1 nghiém x, > 6 1a nghiém bi I, §
+) f(x)=2co6 5nghiém x, <-1;-1<x, <l;1<x <3;3<x, <6;6<x,,<x, la cac nghiém béi 1, i
»,
+) f(x)=4co6 1 nghiém x,, < x, 1a nghi¢ém boi 1. \<
)
+) f(x)=7c6 1 nghiém x,, <x,, 1a nghiém boi 1. @)
Suy ra y'=0c6 12 nghiém phan biét ma qua d6 y' d6i dau.
Vay ham sé y = 2019V ¢4 12 diém cuc tri.
DANG 7. Biét dic diém ciia ham s6 hodic BBT, hodc do thi ciia ham f(x), hodc
dao ham ciia ham f(x), tim cwe tri ciia ham y=In(/(x)),y =¢’",sin £ (x),cosf (x)...
trong bai toan chira tham so.
DANG 8. Cac dang khac véi cac dang da dwa ra...
Caul. Cho ham s6 y=f(x) c6 dao ham cip ba lién tuc trén Rthoa mén
Z
" 2 3 \ £ ' 2 " , ‘A
F(x)./"(x)=x(x-1) (x+4) ,VxeR.Hamso g(x)= (f (x)) —2f(x).f"(x) co bao nhleu%‘
diém cuc tri? E
>
A. 3. B. 1. C. 2. D. 6. 7
<
Li gidi °
<
Chon C I
@

g'(x)=2/"(x) " (x)=2[ S () /" (x)+ f (2) S (x) ] = =2 (2) /™" (x) = =20 (x=1) (3 +4)".
Suyra g'(x)doi dau khi qua hai diém x =0,x=—4.

Cau2. Chohamsd f(x) c6dao ham cap hailién tuc trén R théa man
(f'(x)) + /(x).f"(x)=15x* +12x,¥x e R. Hamsb g(x)=f(x).f(x) c6 bao nhiéu diém
cuc tri?

A. 3. B. 1. C.2. D. 4.
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NHOM TOAN VD-VDC Cic dang todn vé ham én lién quan dén cwc tri ciia ham sé

Loi giai

g (x)=(/"(x) + /() f"(x) =15 +12x

g'(x):0<:>x=0;x=i/§.

Suy ra ham s6 g(x)= f(x).f"(x) c6 hai diém cyc tri.

DAA — dA NYOL WOHN

DUA —dANVOL WOHN
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NHOM TOAN VD-VDC Cic dang todn vé ham dn lién quan dén cwe tri ciia ham so

Chuyén dé:

CAC DANG TOAN VE HAM AN
LIEN QUAN DEN CUC TRI
CUA HAM SO

NHOM TOAN VD-VDC

1 8.8.0.0 ¢

CAC DANG TOAN VE HAM AN LIEN QUAN DPEN BAI TOAN CUC TRI CUA HAM SO

PHAN 2: BIET BIEU THUC CUA HAM SO y = f'(x).

Dang to4n 1. Biét bicu thirc ham s6 y = f'(x) xét cuc trj cia ham s6 y = g(x) = £ (x)+/(x)
trong bai toan khong chira tham sé.

Dang to4n 2. Biét bicu thirc ham s6 y = f"(x) xét cuc trj cia ham s6 y = g(x) = £ (x)+/(x)
trong bai toan chira tham s9.

Dang to4n 3. Biét bicu thirc ham s6 y = f'(x) xét cuc trj cia ham s6 y =g (x)= f(u (x)) trong
bai toan khéong chira tham s6 .

Dang to4n 4. Biét bicu thirc ham s6 p = f"(x) xét cuc trj cia ham s6 y =g (x)= f(u (x)) trong
bai toan chira tham s6 .

Dang to4n 5. Biét biéu thirc ham s y = f(x) xét cuc tri cia ham s6 y = g(x)= f(u (x)) +h(x)
trong bai toan khong chira tham sb.

Dang to4n 6. Biét biéu thirc ham s y = f”(x) xét cuc tri cia ham s0 y = g(x)= f(u (x)) +h(x)
trong bai toan chira tham s.

Dang to4an 7. Biét biéu thrc ham s y = f"(x) xét cuc tri cia ham s6 y = g(x)= [f(u (x))}k

trong bai toan khong chira tham sb.

[/ (u(x)]

Dang to4n 8. Biét biéu thirc ham sb y = f”(x) xét cuc tri cua ham s0 y = g(x)
trong bai toan chira tham s6 .

Dang to4n 9. Biét biéu thtc ham s y = f’(u(x)) xét cyc tri ciia ham s6 y = f(x) trong bai
toan khong chira tham so.

Dang toan 10.  Biét biéu thtc ham sd y = f’(u(x)) xét cyc tri ciia ham s6 y = f(x) trong bai

toan chira tham so.

DAA — dA NYOL WOHN

DUA —dANVOL WOHN
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NHOM TOAN VD-VDC Cic dang todn vé ham dn lién quan dén cwe tri ciia ham so

DANG 1. Biét biéu thiec ham s6 y=,'(x) xét cwc tri cia ham s
y=g(x)=f(x)+h(x) trong bai toan khong chira tham s0.

Caul:  Chohamsd y=f(x)cé dao ham f'(x) =§x3 —%xz —x+3. Khi d6 s6 diém cuc tri ciia ham
5O y:g()c):2f(x)—(x+l)2 la
A. 1. B. 2. C. 4. D. 3.
Loi giai

Taco y=g(x)=2/(x)-(x+1) = g'(x)=2/"(x)-2(x+1)=2[ /'(x) - (x+1)].

V& hai ham s6 y = f'(x) va y=x+1 trén cing mot hé truc toa do, ta co

x=-3
g'(x):0<:> x=1
x=3
Bang xét dau cia ham g'(x):
T —0 -3 1 3 <00
g'(z) - 0 4+ 0 = 0 +

Tir bang xét du ta c6 dap 4n ding la ham sé y = g(x) ¢6 3 diém cye tri.

Céu2: Cho ham sb y=f(x) c6 dao ham f'(x)=(3- x)( l)+2x VxeR. Hoi ham s
g(x): f (x)—x2—1 dat cuc tiéu tai diém nao dudi day?
A x=-1. B.x=1. C. x=3. D. x=0.
Loi giai

Ta co g'(x)=f'(x)—2x:(3—x)(x2 —1)+2x—2x:(3—x)(x2 —1).

DAA — dA NYOL WOHN

DUA —dANVOL WOHN
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NHOM TOAN VD-VDC Cic dang todn vé ham dn lién quan dén cwe tri ciia ham so

g'(x):0<:>(3—x)(x2—1)20<:>|:

Ta c6 bang bién thién

X

-0

-1 1 3 00

g'(x)

g(x)

e

Dua vao bang bién thién suy ra ham s6 g(x) dat cyc tiéu tai x=1 .

Cau 3: Cho ham s6 f(x) lién tuc va cé dao ham trén (0;+) va f'(x)=Inx—x. Héi ham s

g(x) = f(x)+x+2019 co bao nhiéu diém cuc tri trén khoang (O; +oo) ?

A. .
3

Chon D

B. . C. . D. 0.
2 1

Loi giai

Taco: g'(x)=f'(x)+1=Inx—x+1.

Xétham s h(x)=Inx—x+1trén (0;+). Ta c6: /'(x) =%—1 ZI_TX'
Coh'(x)=0=x=1.
Bang bién thién cia ham A(x) nhu sau:

X 0 1 +00

h'(x) + -

0
Hx) / \
o —

Vay h(x) <0,Vx e(0;+0) < g'(x) <0,Vx (0;+0)

Do d6 g'(x) khong ddi dau trén (0;+00) nén ham sé g(x) khong cé cuc tri trén khoang do.

Céud: Cho ham s6 y=f(x) lién tuc trén R va c6 f'(x):(x+1)(2x2—3x—9). Hoi ham s6

g(x) = f(x) +x* =3x” =9x+6 c6 bao nhidu diém cuyc tri?

A. 2.

Chon D

B. 1. C.0. D. 3.

Loi giai

O>~

DAA — A NYOL WOHN

DAA — AANVOL IWOHN

nhttps://www.facebook. com/groups/toanvd.vdc

Trang 3



NHOM TOAN VD-VDC Cic dang todn vé ham dn lién quan dén cwe tri ciia ham so

Vihamsb y = f(x) lién tyc trén Rnén hamsd g(x)= f(x)+x" —3x* —9x+ 6cling lién tuc

trén R.

Co g'(x)=f"(x)+3x" —6x=9=(x+1)(2x" =3x=9)+3(x+1)(x=3) = (x+1)(x—3)(2x +6)

x=-1
g'(x)=0<:> x=3

x=-3

Ta c6 bang bién thién

g(x) \/\/

Tir bang bién thién suy ra ham s6 g(x) ¢6 3 diém cuc tri.

Cau5: Chohamsé y = f(x) liéntuc trén R vacé daoham f'(x)=x"(x+ 1)2 (x-2).

. \ A 2 , “A 4 4
Hoi ham s6 g (x) = f(x) +§x3 +x* —9 ¢6 bao nhiéu diém cyc ticu?

A. 5. B. 4. C.3. D. 2.

Loi giai

g‘(x):f‘(x)+2x(x+l):x(erl)(x3 -x —2x+2)
[x=0
x=-1
g'(x):0<::>x(x+1)(x—1)(x2 —2):O<:> x=1
v= 2
i3

Lap bang bién thién ctia ham s y =g (x)

DAA — dA NYOL WOHN

DUA —dANVOL WOHN
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NHOM TOAN VD-VDC Cic dang todn vé ham dn lién quan dén cwe tri ciia ham so

X -0 —.\/E -1 0 1 .\/E +a0
Y — 0 + 0 — 0 + 0 - o +
y |2 oo %
\ 7 \ 7 \ 7 2
<
H
o
Dua vao bang bién thién ta thdy ham sé y =g (x) ¢6 3 diém cuc tiéu. :Z>:
<
Cau6: Cho ham s6 y=f(x) c6 dao ham f'(x):3.(x2—1)(x—2). Khi d6 ham Sf{)‘U
g(x)zf(x)—x3 +3x dat cuc dai tai é
A. x=1. B. x=2. C.x=-1. D. x=3. ®
Loi giai
Chon A
Ta co:
g(x)=r"(x)-3x" +3=3.(x" =1).(x=2) -3(x* =1) =3(x* =1).(x-3)
=0 |7
g'(x)=0<:> Y e x=1
x-3=0
x=3
Bang bién thién: Z
T
-
¥ — -1 1 3 00 E
==
g'(x) _ 0 + 0 - 0 + e
b
:
v,
)

Dua vao bang bién thién, ta théy ham sd y=g (x) dat cuc daitai x=1.
Cau7: Chohamsd y=f(x) xéc dinh trén R va c6 dao ham f'(x) théa man

F(x)=(1-x)(x+2)g(x)+2019 véi g(x)<0 véi VxeR.

Hamsb y = f(1-x)+2019x+2020 dat cuc dai tai

A, x,=1. B. x,=2. C.x,=0. D. x, =3.

Loi giai
Chon D

Dt h(x)= f(1-x)+2019x +2020
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NHOM TOAN VD-VDC Cic dang todn vé ham dn lién quan dén cwe tri ciia ham so

Ciu 8:

Taco: i (x)=—f"(1-x)+2019 =—=[1-(1-x)][(1-x)+2]g(1-x)-2019+2019

= —x(3-x)g(1-x); h'(x)zoc{i

Bang bién thién ctia ham s6 A(x).

Vay ham sb dat cuc dai x, =3.

Cho ham s y = f(x)cé thp xac dinh D =(0;+00)va c6 dao ham f'(x)=2xInx+x,Vz > 0.

. 1 ) .2 .
Hams6 y=g(x) = f(x) +§x3 —x* ¢6 bao nhiéu diém cyc tri?

A. 1 B. 0. C.2. D. 3.

Loi gidi
Chon A
Taco: g'(x)=f'(x)+x*—2x=2xInx+x’ —x=x(2Inx+x-1), Vx>0
g'(x)=02lnx+x-1=0(%)

Xéthamsé h(x)=2Inx+x—1, Vx>0

h'(x) :%+1 >0,Vx>0=Hamsb y = /(x)dong bién trén khoang (0;+)

Mit khac: /(1) =0 = Phuong trinh (*) c6 nghiém duy nhit x =1

Bang xét dau:

DAA — dA NYOL WOHN

DUA —dANVOL WOHN

g'(x) - 0 +

Dua vao bang bién thién suy ra hamsd y=g (x) c6 mot diém cuc tri.

Cho ham sb f(x) c6 dao ham f’(x):x(x—2)3. S6 diém cuc tri cia ham s

g(x):f(x)+(2—x)3 la
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NHOM TOAN VD-VDC Cic dang todn vé ham dn lién quan dén cwe tri ciia ham so

A. 1. B. 2. C.3. D. 4.
Loi giai

Chon B
Ta co g'(x):f'(x)—3(2—x)2 :f'(x)—3(x—2)2 =(x—2)2(x2—2x—3)

x=2
g'(x)=0s|x=-1.

x=3
Bang bién thién ctia ham s6 g (x)

X —C -1 2 3 +00
g'(x) + 0 - 0 - 0 +

g(x) / \ /

Tu BBT suy ra ham s6 ¢o 2 diém cuc trj.
DANG 2. Biét biéu thirc ham sé »= f'(x) xét cwe tri cia ham 50 y= g(x)=f(x)+h(x)
trong bai toan chira tham so.

Caul: Chohamsd y= f(x) codaoham f'(x)= (x2=3)(x?+1) véi xeR. C6 bao nhiéu gia tri

nguyén duong cua tham sé m dé ham sé y = f(x)—mx c6 4 diém cyc tri?
A. 0. B. 1. C.2. D. 3.
Loi giai
Xétdao ham ' = f'(x)—m=(x?=3)(x? +1)-m ; y=0& (x> =3)(x*+1) =m
YCBT < ' =0 c6 4 nghiém phan biét
Piat g(x)=(x*=3)(x>+1)=x*-2x*-3 ; g'(x)=4x’ —4x=4x(x*-1) ; BBT
x| —o0 -1 0 1 +0o0
y/ _ 0 + 0 — 0 +
-3 +o0

NN

Vay -4 <m < -3, ma m nguyén nén khong c6 m nao.

DAA — dA NYOL WOHN

DUA —dANVOL WOHN
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NHOM TOAN VD-VDC Cic dang todn vé ham dn lién quan dén cwe tri ciia ham so

Cau2: Chohamsd y= f(x) c6d6 thi dao ham y = f’(x) nhu hinh v&. C6 bao nhiéu gia tri nguyén
ctia tham s6 m thudc khoang (—12 ; 12) sao cho ham s6 y = f (x)+mx+12 c6 diing mot diem
cuc tri?

A.S. B. 18. C. 20. D. 12.
Loi giai

Paoham y'= f'(x)+m ; Y =0 f'(x)=-m

YCBT < Phuong trinh y"=0 (c6 1 nghiém don)
hodc (c6 1 nghién don va nghiém kép)

< duong thang y=—m cét d6 thi dao ham y = f"(x)

tai 1 diém c6 c6 hoanh do la nghiém don (boi 1¢)

hodc tai hai diém trong do co diém c6 hoanh do boi

-m23 m2>1
=

-m<-—1 m<-=3

chin < [

Két hop v6i m e (—12;12) ta duge me(-12; =3]U[1;12) va m 1a s6 nguyén nén
6 tit ca 9+11=20 gia tri nguyén.

Cau3: Chohamsb y= f(x) ¢6 dao ham lién tuc trén R . D6 thi ham sd y = f'(x) nhu hinh vé sau:

Tim m dé hams6 y = f(x)—mx c6 3 diém cyc tri

DAA — dA NYOL WOHN

DUA —dANVOL WOHN
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NHOM TOAN VD-VDC Cic dang todn vé ham dn lién quan dén cwe tri ciia ham so

Cau 4:

Caiu 5:

A. O0<m<4. B.0<m<4. C. m>4. D. m<0.
Loi giai

Chgn A

Taco: y' = f'(x)-m; y'=0 f'(x)=m.

N

Dua vio db thi y = f'(x), suy ra phuong trinh f(x)=m c6 3 nghi¢m phan biét va cac do la =

O
nghiém don < duong thing y=m cat dd thi dao ham y= f'(x) tai 3 diém phéan biét <
S 0<m<4. 8
Vay dé ham sb y = f(x)—mx c6 3 diém cyc tri thi 0<m<4. ;Z>
. . <
Cho ham s6 y = f(x) ¢6 dao ham f'(x)=-x"—2x",Vx e R. C6 tat c4 bao nhiéu gia tri nguyén O
\
duong cua tham s6 m dé ham s6 g(x)= f(x)+mx+3 c6 3 diém cuc tri. é
A. 1. B. 2. C. 3. D. 4. @)
Loi gidi
Chon A

Ham s g(x) = f(x)+mx+3 xac dinh trén R.
g'(x) =f'(x)+m =—x" =2x"+m
Hamsb g(x)=f(x)+mx+3 c63 diémcuctri < g'(x)=0 c6 3 nghiém phan biét

< —x’=2x*+m=0 c6 3 nghiém phan biét

< ¥’ +2x° =m c¢6 3 nghiém phan biét

Z
x=0 =
=~ 3 2 ’ 2 ’ O‘
Dit g(x)=x"+2x" ; g'(x)=3x"+4x ; g'(x) =0 4 ; BBT: Z
x=—§ —
o
-
Z
4 <
¥ —®© 3 0 +00 |U
V' + 0 - 0 + é
+o00 a

y 2

_ 27 y=m
\ 0
—00

2
Vay O<m<;—7,mé m nguyén duong nén m=1.

Cho ham s6 y = f(x) c6 dao ham f'(x)=xv4—x",Vxe[-2;2]. C6 tat ca bao nhiéu gia tri
nguyén duong clia tham s6 m dé ham s6 g(x) = f(x)—m’x+3m c6 2 diém cyc tri.

A. 2. B. 1. C. 3. D. 4.
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NHOM TOAN VD-VDC Cic dang todn vé ham dn lién quan dén cwe tri ciia ham so

Loi giai
Chon A

Ham s6 g(x) = f(x)—m2x+3m xac dinh trén [—2;2].

Dao ham g'(x)=f'(x)—m2 =xV4-x* —m’

YCBT: Ham s g(x):f(x)—m2x+3m ¢6 2 diém cyc trj < g'(x):O cd 2 nghiém phan

biétva g '(x) d6i dau qua cac nghiém d6
Xét phuong trinh xv4—x* —m’ =0 (*)

< xWad—xt =m?

Xét ham sd h(x) =xv4-x*,xe [—2;2]

, h'(x):0<:>x:i\/§
2
Bang bién thién ctia ham h(x)

-2 -2 0 V2

O — o v

NS

()

DAA — dA NYOL WOHN

-2

2 <m<+2

, m nguyén duong nén m e {-1;1}.
m#0

Vay 0<m2<2©{

DAA -~ AANVOL WOBRE

Cau6: Cho ham sb y=f(x) c6 biéu thuc dao ham f'(x)=(x+3)(x-1)(x—2) va ham sb
y:g(x):éf(x)+2x3+3(m+1)x2—6(m+2)x+2019. Goi S:(—oo;a)u(b;c) 1a tap tat ca

cac gia trj thuc ctia tham s6 m déhamsd y=g (x) 6 ba cyc tri. Gia trj ciia a +2b+3c bang

A. 2. B. 4. C.6. D. 8.

Loi gidi
Chon D
Tir yéu cau bai toan ta ¢6: g'(x)=6/"(x)+6x> +6(m+1)x—6(m+2)
= g'(x)=6(x+3)(x—1)(x—2)+6x2+6(m+1)x—6(m+2)
< g'(x):6(x—1)(x2+2x+m—4).
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NHOM TOAN VD-VDC Cic dang todn vé ham dn lién quan dén cwe tri ciia ham so

Cau 7:

<> phuong trinh x* +2x+m—4 =0 c6 hai nghiém phan biét khac 1. %
Hay {A':S_m>0<:>{m<5.8uyra § = (—o0;1) U(1;5). S
m—1#0 m#1 <
Nhuvdy a=1,b=1, c=5 va a+2b+3c=8. 3
Cho ham s6 y=f(x) 6 biéu thtc dao ham f'(x)=x’+3x’-1 va ham sb :Z>
y=g(x)=f(x)-mx+2020. Goi S =(a;b) 1a thp tat ca cc gié tri thuc clia tham s6 m dé ham <
s y= g(x) c6 ba cuc tri. Gia tri ciia 2a +3b bang \U
Al B. 3. C.5. D.7. S
- Loi giai a
Tir yéu cau bai toan ta ¢6: g'(x)=f"(x)-m < g'(x)=x’+3x>-1-m.
Suyra g'(x)=0 < x’ +3x’-1-m=0 < x* +3x" —1=m.
Dé ham s6 y=g(x) c6 ba cyuc tri thi g'(x)=0 c6 ba nghiém phan biét. Hay phuong trinh
x’ +3x” —1=m c6 ba nghiém phan biét.
Xét ham sé y = h(x)=x"+3x>=1¢6 h'(x)=3x"+6x va I'(x)=0 < {i Z (‘)2.
Do d6 ta c6 bang bién thién ciia ham s6 y = /(x) nhu sau:
x —00 -2 0 +00
V' + 0 - 0 +
3 +00 Z
y =,
T . 2
Pé phuong trinh x* +3x% —1=m c6 ba nghiém phan biét thi dudng thang y =m cit do thi hém;o>,
s6 y =h(x) tai ba diém phén biét. Nghia la -1 <m <3. Hay S =(-1;3). Do d6 2a+3b=7 %
DANG 3. Biét biéu thire ham s6 y=f'(x) xét cye tri clia ham sb y=g(x)=f(u(x)) 7
trong bai toan khéng chira tham so . é
@!

Cau 1:

, x=1
Suyra g (x):O < W H2x+m—-4=0

Déham s6 y = g(x) c6 ba cuc tri thi g’'(x)=0 c6 ba nghiém phan biét

Cho ham s6 y=f(x) c6 dao ham f'(x) =(x2 —1)(x—4) v6i moi xeR Ham s6
g(x)=7(3-x) c6 bao nhiéu diém cuc dai?
A. 0. B. 1. C.2. D. 3.

Loi giai
Chen B

Tir gid thiét, ta c6 bang bién thién cua ham sé f'(x)
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NHOM TOAN VD-VDC Cic dang todn vé ham dn lién quan dén cwe tri ciia ham so

T —00 -1 1 4 +o0o
f(x) — 0 + 0 - 0 +
/(@) \ / \ / Z
o
O
4 ! ! Z
Ta co g(x):f(3—x):>g(x):—f (3—x). 8
‘ , >,
Tir bang bién thién ctia ham s0 /' (x) ta ¢6 z
<
< —-x<-1 x=>4 ‘
! > ! _
g0 /(-0 5 4| e S
r r r O
Nhur thé ta c6 bang bién thién ciia ham s0 g (x)
T —00 —1 2 4 +0o0
9'(x)

NN

Tir bang bién thién, ta nhan thiy ham s6 g (x) c6 mét diém cyc dai.

CAu2: Cho ham sd y=f (x) xac dinh, lién tuc, c6 dao ham tén R va

Tacd y=g(x)=f(x*+2019) =)' =g'(x) =(x’ +2019)' f'(x*+2019) =2x.f"(x* +2019).

f'(x)=x"(x-2028)(x—2023)". Khi d6 ham s§ y=g(x)=f(x*+2019) c6 tat ca bao nhiéu~
7 T
diem cuc tri? O
A3, B. 4. C.s. D. 6. <
3
Loi giai >
Z
Chen A <
)

|
<
)
9

Mat khac f”(x) = x (x—2028)(x—2023)". Nén suy ra:

V' =g (x)=2x.f"(x* +2019) = 2x. (x> +2019) (x> +2019 - 2028) (x* +2019 - 2023)

= 2x.(x* +2019) (% =9)(x* ~4)" = 2x.(x* +2019) (x —3)(x +3)(x~2)" (x +2)’

[ x =0 (nghiem don)

x =3 (nghiem don)
y'= 2x.(x2 + 2019)2 (x—3)(x+ 3)(x—2)2 (x+ 2)2 =0< | x =-3 (nghiem don)
x =2 (nghiem boi 2)
| x =-2 (nghiem boi 2)
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NHOM TOAN VD-VDC Cic dang todn vé ham dn lién quan dén cwe tri ciia ham so

Ta c6 bang bién thién sau:

X | —w =3 -2 0 2 3 +a0
V' - 0 + 0 4+ 0O - 0 - 0 +
, Z
. \ an
O
<
. . . . —
Tir bang bién thién suy ra ham s y = g(x) = f(x* +2019) c6 tét ca 3 diém cyc tri. :C>>
r r Z
Cau3: Cho ham so y= f(x) c6 dao ham f’(x)=x"—-2x, VxeR. Ham s0 y=f(x2—8x) c6 bao é
nhiéu diém cyc tri? \
A. 6. B.3. C.5. D.2. S
@)
Loi giai
Taco: f'(x)=x"-2x=x(x-2)
va y' :(2)6—8).f'(x2 —Sx) = 2(X—4)(X2 —8x)(x2 —8x—2)
x=4
=7)'=0 & |x*-8x=0 S x=8 .
X -8x-2=0 |x=4+32
(x=4-3J2
Bang xét dau y’ nhu sau: -
an
X | - 4-3.2 0 4 8 4+3.2 +90 2
Y | - o+ 0 - o + 0 - 0 + .
r 2 O
Vay ham s0 y = f()c2 —8x) ¢6 5 diém cyec tri. DZ>
DANG 4. Biét biéu thirc ham s y=f'(x) xét cue tri clia ham s6 y:g(x)zf(u(x))é
trong bai toan chira tham so. |<
O
@!

Caul: Cho ham s0 y= f(x) c6 dao ham f’(x)=x’ (x2—3x+2)(x2—x), v6i moi x €R. C6 bao
nhiéu gi4 tri nguyén duong cua tham sé m dé hamsdy = f (x2 —16x+ 2m) ¢6 5 diém cuc tri?

A. 30. B. 31. C. 32. D. 33.
Loi gidi
Chon B

Taco: y' = f'(x* —16x+2m)(2x—16).
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NHOM TOAN VD-VDC Cic dang todn vé ham dn lién quan dén cwe tri ciia ham so

x=28
) x=38 x’—l6x+2m=1 (1)
Cho y'=0«| ,/ , <\, .
[ =16x+2m)=0"" |’ —16x+2m=0 (2)

x> —léx+2m=2 (3)

Do cac nghiém cia (1) déu la nghiém boi bac chin con (2) va (3) khong thé c6 nghiém tring
nhau nén ham s6 da cho c6 5 diém cuec tri khi (2) va (3) c6 2 nghiém phén biét khac 8.

A, >0 64—2m >0

A, >0 64—2m+2>0 . X X ) o
& < m <32 ma m nguyén duong nén m co6 31 gia tri.

8 —16.8+m=0 —64+m=0

8 —1684+m=2 (~04+m=2

Cau2: Cho ham s6 y= f(x) c6 dao ham f'(x)= x> (x+l)<x2+2mx+4>. C6 bao nhiéu gia tri
nguyén ctia m khong vuot qua 2019 dé hamsé y = f (x2> c6 ding 1 diém cuc tri?
A. 2021. B. 2022. C.5. D. 4.
Loi giai
Chon B
Ta co: y'z(f(xz)) =2x.f'(x*) = 2xx (X" + D) (x* +2mx* +4) =2 (x> + D(x* +2mx* +4);

x=0
Khi do: y'=0«<

X om 44 =02 fome+4=0 (1)

Ta thiy nghiém ciia (1) néu c6 s& khac 0. Nén x =0 1a I cyc tri cia ham so.

Do d6 dé ham s6 c6 1 diém cuec tri thi (1) hodic v nghiém hogc c6 nghiém kép, hogc ¢6 2
nghiém am
A'=m*>—4<0 —2<m<2
A'=m>—4>0 m<—2 —2<m<2
& & Sm>—2
S=-2m<0 m>2 m>2
P=4>0 m>0

el

<2019 ™€ {=2;—1;0;1;2;...;2018;2019} : c6 2022 gié trj nguyén ctia m .

. . |m
Két hop voi {
m

Cau3: Chohamsd f(x) c6 f/(x)=x(x—1) (x —2mx + 1) Hoi c6 tat ca bao nhiéu sé nguyén m

khong vuot qua 2018 sao cho ham s g =f x2> ¢6 7 diém cuc tri?

A. 20109. B. 2016. C. 2017. D. 2018.
Loi giai

Chon C

Taco: g'(x)= 2x.f’(x2) =2x.x’ (xz — 1>(x4 —2mx’ +1> =2x <x2 — 1)(x4 —2mx”* + 1).
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NHOM TOAN VD-VDC Cic dang todn vé ham dn lién quan dén cwe tri ciia ham so

x=0
g/(x):0<:> x==lI
xt=2mx*4+1=0 (*)

HN

Do x=0 1a nghiém b¢i lé va x==£1 la cac nghiém don nén dé g(x) c6 7 diém cyc tri thi >

phuong trinh (%) phdi c6 4 nghiém phén biét khac 0 va khac =+1, hay phuong trinh =

H
t* —2mt +1= 0 phai c6 2 nghiém duong phan biét khac 1. ;C>>
i Z
m>1 <

AN =m>—1>0
" > m<—1 ?

S=2m>0

& < im>0 S m>1. <
P=1>0 o
m=1 @)

1> —2m.1+1=0

Két hop voi diéu kién m nguyén, khong vuot qua 2018 suy ra c6 2017 gia tri ciia m .

Cau4: Cho hamsb y= f(x) c6 dao ham f'(x)= (x—l)2 (x2 —2x) voi moi x € R. Co bao nhiéu gia
tri nguyén duong ctia tham s m dé ham s g (x) = f(x2 —8x+ m) ¢6 5 diém cyc trj ?

A. 15. B. 16. C.17. D. 18.
Loi giai
Chon A

x=1 (nghiem boi 2)

¥ —8x+m=1 (nghiem boi 2)

Z

Xét f'(x)=0% (x—1) (x* —2x)=0&|x=0 =
x=2 <

—

o

Ta co g/(x):2(x—4)f'(x2—8x+m>; :Z>
<

x=4 |U

<

-

@)

g/(x):0<:)2(x—4)f/<x2 _8x+m):04:) C—8xbm=0 (1)

x*—8x+m=2 (2)

Yéu cau bai toan < g’(x)=0 c6 5 nghiém boi 1¢ < mdi phuong trinh (1), (2) déu c6 hai
nghiém phan biét khac 4. (*)

Xét @6 thi (C) cia ham s6 y = x> —8x va hai dudng thing d:y=-m,d,:y=—m+2 (nhu
hinh v¢).
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NHOM TOAN VD-VDC Cic dang todn vé ham dn lién quan dén cwe tri ciia ham so

|

Jlir =
—ui----‘\-\-/'Ir e
Khi d6 (*) < d,, d, cit (C) tai bon diém phan biét < —m > —16 < m <16.

Vay co 15 gia tri m nguyén duong thoa.

DAA — dA NYOL WOHN

Cau5: Cho ham s6 y= f(x) c6 dao ham f'(x)= (xz —x)(xz —4x+3>,Vx € R. Tinh tong tit ca cac
gid tri nguyén ctia tham s6 m dé ham s6 g (x)= f (xz + m) c6 3 diém cyec tri.

A. 0. B. 6. C.3. D.2.
Loi giai

x=0
Ta c6 f'(x)=x(x—1)(x=3);/'(x)=04|x=1 (x=0,x=3 Ia nghiém don; x=1 1a
x=3

nghiém boi chan).

x=0

x=0 X’ +m=0
f'(x2+m):0(:) Cam=1"|¢=1-m (2)
X’+m=3 |x*=3-m (3)

Lai cé g'(x)=2x.f'(x2 +m>;g'(x)=0<i>

Do (2) c6 nghiém ludn 1a nghiém boi chin; cac phurong trinh (1), (3) c6 nghi¢ém khong chung

nhau va —m <3 —m.

DUA —dANVOL WOHN

-m<0

S 0<m<3.
3—m>0

Ham s6 g(x) ¢4 3 diém cuc tri < g '(x) =0 c6 ba nghiém bgi 1¢ & {

VimeZ=me{0;1;2}.
Vay téng cac gia tri nguyén cua tham sé m béng 3.
Cau 6: Cho ham s y :f(x) co f’(x): (x—2)2 <x2 —4x—|—3) voi moi x € R.. Co bao nhiéu gia tri

nguyén duong cua tham sé m dé hamsd y = f (x2 —10x+m+ 9) ¢6 5 diém cuyc tri?

A. 18. B. 17. C. 16. D. 15.

Loi giai
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NHOM TOAN VD-VDC Cic dang todn vé ham dn lién quan dén cwe tri ciia ham so

Chon C
Theo d& bai f(x)=(x—2)"(x* —4x+3) = (x—2)" (x—1)(x—3)
Ta c6 y’:(2x—10)f’(x2 —10x+m+9).

/ 25—10=0
=0<
d /(¥ =10x+m+9)=0

5

=
Il

x> —10x+m+7) (2 —10x+m +8)(x* ~10x+m+6)=0

—_

5

X

P 2
X —10x+m+7) =0

x*—10x+m+8=0 (
(

1)

x*=10x+m+6=0 (2)

Gia st x, la mot nghiém cia (1) = x,° —10x, + m+8=0.

Do d6 x," —10x, +m+6=—2+0,Vm, suyra (1) va (2) khong c6 nghiém chung.

Ham s y:f(x2—10x+m+9) ¢6 nam diém cyc tri khi mdi phuong trinh (l),(2) co hai

nghi¢m phan biét khac 5

25—m—-8>0 m<17
25—m—-6>0 m<19

& & em<17 "L me{l;2;3..51516}.

m—17=0 m=17
m—19=0 m=19

Vay c6 16 gia tri nguyén cia m dé ham sb y = f(x2 —10x+m+ 9) c6 5 diém cuec tri.

DANG 5. Biét biéu thicc ham s6 y= f'(x) xét cwe tri cia ham

y=g(x)=f(u(x))+h(x) trong bai toan khdéng chira tham 50.

Caul. Cho ham s y=f(x) c6 dao ham f’(x)=(2—x)(x2—
y= f(x2 —2) +%x4 —4x*+2020 c6 bao nhiéu diém cuc trj ?
A 4. B. 2019. C.5.
Loi giai
Chon C
Xét ham sb g(x)zf(xz—2)+%x4—4x2+2020.

+ g'(x)=2x.f"(x* =2)+2x —8x.

S
DUA —dANVOL WOHN

2019 ,
8) ,VxeR. Ham sb

D. 2020.
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NHOM TOAN VD-VDC Cic dang todn vé ham dn lién quan dén cwe tri ciia ham so

+ g/ (x) =0 20 f'(¥ ~2)+2x" ~8x =0 2x| /(¥ =2)+x* ~4]=0

x=0
e f1(¥=2)+x*-4=0 (%)
Giai phuong trinh (*): Pt ¢ =x*-2.

() /(1) +1-2=0 = (2-1)( -8)" +(t—2):0<:>(2—t)[(12 -8)"" —1}:0

= = = .
(t2—8)2°1°—1=0 £-8=1  |t=4+3
x*=2=2 x’=4

x==2
Suyra|x'-2=3 & |x*=5 @{

x’-2=-3 xt=-1
= g'(x)=0 ¢6 5 nghiém (khong c6 nghiém bdi chin).

Vay ham $6 ¢o 5 cuc tri.
Cau2. Cho ham s6 y=f(x) c¢6 dao ham f’(x):(ex—2)(ex+x), VxeR. Biét ham sb

y=g(x)=f(Inx)-x+2Inx dat cuc tiu tai x = x,. Chon khang dinh diing?

A. X, E[O;i). B. x, E(§;3j.
2 2

C. xoe(ez;e3). D. x, €(In2;In3).
Loi gidi
Chon B
Xéthamsé y=g(x)=f(Inx)-x+2Inx, x>0.
Ta c6 y'=g'(x)=§f’(lnx)—l+% = (e =2)(e i x) 222 = (x-2) (x )
:x;z(x+lnx—l).

x>0 x>0
g(x)=0= [x—Z:O = {xzz

x+Inx-1=0 x+Inx-1=0 (1)

Ham sé y=x+Inx—1 dong bién trén (0;+0) nén phuong trinh (1) néu c6 nghiém thi nghiém la

duy nhét. D& thdy x =1 1a nghiém duy nhat cua (1).

Béng bién thién

DAA — dA NYOL WOHN

DAA — AANVOL IWOHN
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NHOM TOAN VD-VDC Cic dang todn vé ham dn lién quan dén cwe tri ciia ham so

9() \

T bang bieén thién suy ra ham so y = g (x) dat cyc tiéu tai x=x, =2. Viy x, € [E;3j :

Cau 3. Cho ham sd y=f(x) c6 dao ham f'(x)=x2—2x, Vx eR . Ham s6 y=f(l—§j+4x c6 may

diém cuc tri?
A. 0. B. 1. C.2. D. 3.

Loi giai

Xét ham sb g(x):f(l—%j+4x.

1 X 1 x\ X XX 9
()=t =X pamm | [ 122 22[1-2 | |+4=-2 42— 0> x= 6.
g'(x) 2f( 2) 2{( 2) ( 2)} g 2

Bang xét dau g'(x)

x | —0 —6 6 +x

g'(x) | - 0 + 0 _

Dua vao bang bién thién ta thay ham so c6 2 diém cuyc tri.

Caud4. Cho ham s yzf(x) c6 dao ham f'(x)=x2—6x+11, VxeR. Ham sb y:f(e")—6x co
mAy diém cuc tiéu?
A. 0. B. 1. C.2. D. 3.

Loi giai
Chen C

Xét ham sb g(x):f(e")—6x.
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NHOM TOAN VD-VDC Cic dang todn vé ham dn lién quan dén cwe tri ciia ham so

Cx=1 x:o
g'(x)=e"f'(e)-6=e"—6e" +1le"~6=0 <>| " =2<>| x=In2.
ex=3 x=ln3
Bang xét dau g'(x)
x |- 0 In2 In3
g'(x) ‘ - 0 + 0 - 0 +

Dua vao bang bién thién ta thay ham so c6 2 diém cuec tiéu.

DANG 6. Biét biéu thitc ham s6 y= f'(x) xét cwe tri cia ham s

y=g(x)=f(u(x))+h(x) trong bai todn chira tham so.

DANG 7. Biét biéu thirc ham s6 y= f'(x) xét cwe trj ciia ham s6 y=g(x)= [f(u(x))}

trong bai toan khéng chira tham so.

>
DAA — dA NYOL WOHN

k

Ciu 1: Cho ham s6 y= f(x) c6 dao ham f'(x)=4x"+2x va f(0)=1. S6 diém cuyc tiéu ctia ham s6

g(x)=f3(x2—2x—3) la

A. 0. B. 1. C.2. D. 3.
Loi giai

Ta c6 f(x)=j(4x3+2x)dx=x4+x2+c va f(0)=1=C=1.

Dodotacod f(x)=x"+x>+1>0,Vx.

Ta c6: g'(x) =3(2x—2).f> (x* —2x-3).f"(x* —2x-3)

o0 lzxz—o lel
'x)=0< 3 Slx=-
& 4(x2—2x—3) +2(x2—2x—3)=0 3
Béng bién thién
T |-o00 -1 1 3 +o0

9= - 0 + 0 - 0 +
g(x)\/\/

Tir bang bién thién ta suy ra ham s6 y = g(x) c6 2 cuc tiéu.

DUA —dANVOL WOHN
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NHOM TOAN VD-VDC Cic dang todn vé ham dn lién quan dén cwe tri ciia ham so

Cau2: Chohamsd y=f(x) cédaoham f'(x)=3x"-3 va f(2)=4.Hamsb g(x [fl 2x]

¢6 bao nhiéu dieém cuc tri?

A. 3. B. 4. C.5. D. 6.
Loi giai

+Ham s6 y = f(x) c6 dao ham f'(x)=3x"-3.
= y=/f(x)=]r"(x)dr=[(3x* =3)dr=x"-3x+C.
Ma f(2)=4=2"-32+C=4C=2.
= f(x)=x"-3x+2.
=[r(-29]
= g'(x)=2f(1-2x).[ f(1-2x)]|'=-4/(1-2x).f"(1-2x).

(1-2x)' =3(1-2x)+2=0 1—2x =1(nghiem kep)

1-2x)=0 0 =—
g'(x)=0e f'(1 2) [ & |1-2=t & i zx 12
S11=22)=0 e T
1-2x=-1
=0 (nghiem boi ba)
= 1
3
x==
L 2
=> phuong trinh g'(x)=0 c6 2 nghiém don Ia x=1,x=% va mot nghiém boiba x=0.
Bang bién thién:
X —00 0 1 3/2 +00
g'(x) - 0 + 0 - 0

+o0 16 +a0
g(x) \ ) / \ ) /

Vay ham s6 g |:f 1-2x ] c6 3 diém cuc tri.

Chu3:  Cho ham sb bac bon tring phuong y = f(x) c6 dao ham f'(x)=4x’ —4x va
£(0)=-1,f(-1)=-2.Hamsb g(x)=2f7(x)+4/*(x)+1 c6 nhiéu nhit bao nhiéu diém cyc

tiéu?

DAA — dA NYOL WOHN

DUA —dANVOL WOHN
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NHOM TOAN VD-VDC Cic dang todn vé ham dn lién quan dén cwe tri ciia ham so

DAA — dA NYOL WOHN

DUA —dANVOL WOHN

A. 4. B. 5. C.7. D. 9.
Loi giai
x=-1
+f'(x)=0<:>4x3—4x=0<:> x=0 .
x=1
Bang bién thién ctia ham s6 bac bon tring phuong y = f(x)
x —0 -1 0 1 +o0
flix) - 0 + 1] - 0 +
+00 -1 +o0
fx) \ / \ /
-2 -2
+ g'(x):6f2(x).f’(x)+8f(x).f’(x)=0
S(x)=0
< f(x)=0
4
x)=——
_f( ) 3
Dura vao bang bién thién trén ta co:
f’() 0 x=0 f() 0 X=X
X)=0 . X)=U= ’
x=x1 X=X,
x=a
4 x=b
f(x)=—§<:> théaman: x, <a<-1<b<0<c<l<d<yx,.
x=c
x=d
Khi d6 dé c6 nhiéu diém cyc tiéu nhat thi bang xét dau cua g'(x) c6 dang:
X | -0 x a -1 b 0 ¢ 1 d X, 4o

g'(x)—0+0_0+0_0+0_0+0_0+

Vay hams6 g(x)=2/7(x)+4/?(x)+1 cé nhiéu nhit 5 diém cyc tiéu.
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NHOM TOAN VD-VDC Cic dang todn vé ham én lién quan dén cwc tri ciia ham sé

DANG 8. Biét bi¢u thirc ham s6 y=/(x) xét cye tri ciia ham s y=g(x)=| f(u(x))]"

trong bai toan chira tham so .

DANG 9. Biét biéu thitc ham sé y=f'(u(x)) xét cwe tri cia ham s6 y=/(x) trong %
bai toan khéng chira tham sb. %
DANG 10. Biét biéu thitc ham s6 » = f'(u(x)) xét cwe tri ciia ham s0 y=f(x) trong 8
bai toan chira tham sb. :z>
<
),
|
<
O
@)
Z
an
O~
<
—
S
Z,
<
o
|
<
o
@)
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DAA —dA NYOL WOHN

DAA — AANVOL IWOHN
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NHOM TOAN VD-VDC Cic dang todn vé ham dn lién quan dén cwe tri ciia ham so

Chuyén dé:

CAC DANG TOAN VE HAM AN
LIEN QUAN DPEN CUC TRI
CUA HAM SO

NHOM TOAN VD-VDC

1.8.8.8.8.¢

CAC DANG TOAN VE HAM AN LIEN QUAN DEN BAI TOAN CUC TRI CUA HAM SO

PHAN 3: BIET PO THI CUA HAM SO y = f'(x)

Dang to4n 1. Biét DO THI ham s6 y = f”(x) xét cuc tri clia ham s6 y = g (x) = f(x)+h(x)
trong bai toan khong chira tham so.

Dang to4n 2. Biét DO THI ham s6 y = f”(x) xét cuc tri clia ham s6 y = g (x) = f(x)+h(x)
trong bai toan chira tham so.

Dang toan 3. Biét DO THI ham s6 y = f'(x) xét cyc trj chia ham s6 y = g(x) = f (u(x)) trong
bai toan khong chira tham so .

Dang toan 4. Biét DO THI ham s6 y = f'(x) xét cyc trj chia ham s6 y = g (x) = f (u(x)) trong
bai toan chira tham s6 .

Dang toan 5. Biét DO THI ham s y = f’(x) xét cye tri ciia ham s y = g(x) = f(u (x)) + h(x)
trong bai toan khong chira tham sé.

Dang to4n 6. Biét DO THI ham s6 y = f”(x) xét cuc tri cia ham s y = g(x) = f(u (x)) +h(x)
trong bai toan chira tham s9.

Dang toan 7. Biét DO THI ham sb y = f'(x) xét cyce tri cia ham s6 y = g(x) = [f(u (x))]k

trong bai toan khong chira tham sb.

Dang toan 8. Biét DO THI ham s6 y = f"(x) xét cuc tri ciia ham s6 y = g(x) [f(u (x))]k
trong bai toan chira tham s6 .

Dang to4n 9. Biét DO THI ham s y = f"(u(x)) xét cyc tri cia ham s6 y = f(x) trong bai toén
khong chira tham sb.

Dang toan 10.  Biét DO THI ham s y = f"(u(x)) xét cyc tri cia ham s6 y = f(x) trong bai todn

chira tham so.

DAA — dA NYOL WOHN

DUA —dANVOL WOHN
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NHOM TOAN VD-VDC Cic dang todn vé ham dn lién quan dén cwe tri ciia ham so

DANG TOAN 1. Biét PO THI ham s6 » = f'(x) xét cwe tri cia ham s0
y=g(x)= f(x)+h(x) trong bai toan khong chira tham 50.

Caul: Cho ham sd y=f(x) c6 dao ham trén R va do thi ham s6 y = f'(x) nhu hinh bén. Khing
dinh nao sau day la dung? %
<
'%
o
>
z
<
»,
\
<
)
@
A.Hamsb y = f(x)—x*—x+2019 dat cuc dai tai x=0.
B.Ham s y = f(x)-x" —x+2019 dat cyc ticu tai x=0.
C.Hamsd y = f(x)—x” —x+2019 khong c6 cuc tri.
D. Ham s6 y = f(x)—x" —x+2019 khong dat cyc tri tai x=0.
Loi giai
Ta co:
y':f'(x)—Zx—l ~
y'=0e f1(x)=2x+1(1) =
Nghiém ctia phuong trinh (1) 1a hoanh d¢ giao diém cta 2 dd thi y = f'(x)va y=2x+1 E
O
-
Z
<
il |U
<
O
@
I//U

Dua vao d6 thi ham s6 y = f"(x) va dudng thang y =2x+1c6 x €{0,2} l1a cdc nghiém cua
phuong trinh (1)

Y(=)=f'(-1)+2-1>0

y(1)=/(1)-2-1<0

»'(3)=£'(3)-6-1<0

Bang xét diu:
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NHOM TOAN VD-VDC Cic dang todn vé ham dn lién quan dén cwe tri ciia ham so

= Ham s6 y=f(x)—x’—x+2019 dat cyc dai tai x=0.

Cau2: Chohamsd y= f(x)c6 daoham trén R va c6 dd thi ham s6 y = f7(x) nhu hinh v&.

|

L —
1
'
'
(4
1
1 -
il
'
1
JE /"
CJS RSP X

A. x=-1. B. x=0. C.x=1. D. x=2.

Co g'(x)=2f"(x)+2x
g(x)=0s f'(x)=—x (1)
Nghiém ctia phuong trinh (1) 1a hoanh d¢ giao diém cua 2 d6 thi y = f'(x)va y=—x

—
CT T rp— X

Dua vao d6 thi ham s6 y = f7(x) va dudng thing y = —xcd x e {-1,0,1,2} la cac nghiém ciia
phuong trinh (1) (trong d6 x =1, x =2 1a cac nghiém bdi chin).

C6 bang xét dau

DAA — dA NYOL WOHN

X —00 -1 0 1 2 +00

g'(x) + 0 - 0 + 0 + 0 +

Tl d6 suy ra ham s6 g(x) dat cuc dai tai diém x=-1.

Cau3: Chohamsd y= f(x) lién tuc trén R va c6 dd thi ham s6 y = f’(x) nhu hinh bén dudi.

Ham s6 g(z) = f(z) — % + 2% — z + 2 dat cyc dai tai diém nao?

DUA —dANVOL WOHN
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NHOM TOAN VD-VDC Cic dang todn vé ham dn lién quan dén cwe tri ciia ham so

A.z=1. B.z=-1. C.z=0. D.x=2.
Loi giai

Tacé g(z) xac dinh trén R va ¢'(z) = f'(z) — (z —1)* do d6 sb
nghiém ctia phuong trinh ¢'(z) = 0 bang s giao diém ciia hai d6
thi y = f/(x) va parabol y = (z —1)*; ¢'(z) > 0 khi db thi

y = f'(z) ndm trén paraboly = (z —1)* va nguoc lai.

z=0
Tur d thi suy ra ¢/(z) = 0 < |2 = 2 nhung ¢'(z) chi d6i dau tir
z=1

duong sang &m khi qua z =1 Do d6 ham s6 dat cuc daitai z = 1.
Cau4: Choham sé y= f(x) xac dinh va lién tuc trén R, c6 dao ham f'(x). Biét dd thi cia ham s

/'(x) nhu hinh v&.

o) 12 x
|
/
Xac dinh diém cuc tiéu cuia ham sé g(x) = f(x) +x.
A. Khong c6 cuyc tiéu. B. x=0.
C. x=1. D. x=2.
Loi giai

g'(x)= f'(x)+1. Dya vao db thi thdy g'(x) d6i dau tir “-” sang “+” qua diém x =1 nén ham

s6 g(x) dat cuc tiéutai x=1.

Cau 5: Cho ham sb y=f(x) lién tyc trén R, ham s y=f'(x) c6 dd thi nhu hinh v&. Ham so

2017 -2018x

6 s6 diém cuec tri 1a
2017

y:f(x)+
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NHOM TOAN VD-VDC Cic dang todn vé ham dn lién quan dén cwe tri ciia ham so

.
A 4 B.3. C.2 D. 1
Loi gidi
Chon A
Ta co:
2017-2018x _ , ...\ 2018
y=fa =g =V = ()57
2018
':O ' 0
y'=0e f(x)= 200

2018
2017

Dua vao hinh vé& ta nhan thay phuong trinh f' (x) c6 4 nghiém phan biét.

Vay ham s6 c6 4 diém cuc tri.

2018

Luuy: Do 1< TOT, <2 nén dya vao dd thi nhin thdy duong thang nam trong ving tir 1 dén 2

tir 6 quan sat thiy c6 4 nghiém.

CAu 6 : Cho ham sd y= f(x) xéac dinh, lién tuc trén R va c6 d6 thi cua dao ham y= f'(x) nhu hinh v&

bén dudi. Tim so diém cuc dai cia do thi ham s6 y = f(x).

Al B. 2 C.3 D. 4
Loi giai
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NHOM TOAN VD-VDC Cic dang todn vé ham dn lién quan dén cwe tri ciia ham so

£y €2 €T

] o Ums 4

Do thi ham sé y = f'(x) giao véi truc hoanh tai 4 diém. x,,x,,x;,%, .

Nhan thdy f'(x) doi du tir am sang duong khi di qua x, va x, nén ham s6 y = f(x) dat cuc
tiéu tai x, va x,.
Va f’(x) doi dau tir duong sang 4m khi di qua x, nén ham sé y = /'(x) dat cuc dai tai x, .
f '(x) khong d6i d4u khi di qua x, nén x, khong 1a diém cuc tri cia ham sd.
Vay hams6 y = f(x) c6 mét diém cyc dai.

Cau7: Chohamsd f(x) xéc dinh trén R va c6 d6 thi f'(x) nhu hinh v& bén. Dt g(x)=f(x)-x.
Ham s g(x) dat cuc dai tai diém thudc khodng nao dudi day?

y

A. 63) B. (-2;0). C. (0;1). D. sz
Loi giai

Chon B

Tacé g'(x)=/"(x)-1.

g'(x)=0< f'(x)=1. Tir dd thi, ta duge x=—-1, x=1, x=2.

Tir d6 thi, ta cling c6 bang xét déu cua g'(x):

x -1 1 2 +o0
g'(x) + 0 - 0 - 0 +

Ta dugc ham s6 g(x) dat cuc dai tai x=-1.
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NHOM TOAN VD-VDC Cic dang todn vé ham dn lién quan dén cwe tri ciia ham so

DANG TOAN 2. Biét PO THI ham s6 » = f'(x) xét cwe tri cia ham s0
y=g(x)= f(x)+h(x) trong bai toan chira tham 50.

DANG TOAN 3. Biét DO THI ham s6 y= f'(x) xét cuc tri ciia ham s6
y=g(x)=f(u(x)) trong bai toan khong chira tham 50 .

Caul: Cho ham s y:f( ) c¢6 d6 thi ham f _ax + bx 4 ¢ nhu hinh bén.
[ ¥)
(0] x

Hoi ham sb g(x) = f(x— xz) c6 bao nhiéu cuc tri ?

A. 0. B. 1. C.2. D. 3.

Loi giai

x—x7 =2 (*%)

S x= % (vi phuong trinh (*)(**) vo nghiém).

Ta c6: g’(x) doi dau 1 1an khi qua nghiém x :%

Céu2: Chohamsé f(x) c6dd thi f'(x) ciiané trén khoang K nhu hinh v&. Khi d6 trén K, ham sb

y = f(x=2020) c6 bao nhiéu diém cyc tri?
y

DAA — dA NYOL WOHN

DUA —dANVOL WOHN
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NHOM TOAN VD-VDC Cic dang todn vé ham dn lién quan dén cwe tri ciia ham so

A. 1. B. 4. C. 3. D. 2.
Loi giai
s
D6 thi ham sd 1 '(x — 2020) 1a phép tinh tién ctia @6 thi ham s& f ’(x) theo phuong song song 2
tryc hoanh nén do thi ham s6 f'(x —2020) van cét tryc hoanh tai 3 diém va d6i dau 1 1an do d6
. o
ham s6 y = f(x—2020) c6 mdt cyc tri. Ta chon dép én A. :Z>
Cau3: Chohamsd y= f(x) xdc dinh va lién tyc trén R . Biétring ham s6 y = f'(x) c6 do thi nhu é
hinh v& bén duéi: -
O
Y @
-5 -9 0] 3 €T
Hamsb y=g(x)= f (x2 — 5) c6 tit ca bao nhiéu diém cyc tri?
A. 3. B. 4. C.5. D. 6.
Z
Loi gidi =
Chen € -
—~
o
Xéthamsé y=g(x) = f(x*~5) >
<
14 ' ’ 2 U
Taco y' =g'(x)=2x.f (x —5) |
5
(x=0 (x=0
* * x=0 (nghiem boi 3) aQ
¥ -5=-5 |x’=0
+)y' =0 S olx=+3 (nghiem don) .

x’=5==22 x*=3

2 _5_3 2 g x=122 (nghiem don)
X —J= X =
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NHOM TOAN VD-VDC Cic dang todn vé ham dn lién quan dén cwe tri ciia ham so

(x>0
~ x>2\/5
)_C>0 x<-242
2_
x =5>3 S<x<\3 $>22
~5<x*-5<-2
+g'(x)>0e| - R o |0<x<43
x<0 2\/5 \/5
_ — <x<-—
2<x*-5<3 x<0
L_x2_5<_5 —2\/§<x<—2\/§
x>+3
x<—/3

Tir d6 ta c6 bang bién thién ctia ham s6 y = g(x) = f (x2 - 5) nhu sau:

X —o0 22 -3 0 NG 242 +o0

A

Tir bang bién thién suy ra ham sé y = f (x2 — 5) c6 tat ca 5 diém cuc tri.

Cho ham s6 y = f(x) . D0 thi cia ham s6 f”(x) nhu hinh bén.

A. 4. B. 3. C.s. D. 2.

. x
T do thi y=f'(x)tacé f'(x)=0< ;

DAA — dA NYOL WOHN

DUA —dANVOL WOHN
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NHOM TOAN VD-VDC Cic dang todn vé ham dn lién quan dén cwe tri ciia ham so

f'( )>0<:> x>3 ‘f'( )<0<:> x<-2
¥ 2<x<l’ x l<x<3
x=0
Tacs g'(x)=2+"(x*); ¢'(x)=0 =0 = _31
aco g'(x)=2xf"(x*); -0 PN olx=+1 .
g g X f'(xz):() x2:3
) x:i\/g
x =0
_{—1<x<1
Ta co f’(x2)>0<:> 0<x2<l<:> 0
x*>3 x>\/§
[N:
Ta c6 bang bién thién
X —00 -3 -1 0 1 o
2x - - - 0+ + +
)+ o - 0o + 0o + 0o - o0 +
g'(x) - 0 + 0 - 0 + 0 - +
g(x) \ / \/ \ /

Tur bang bién thién ta c6 ham s6 g(x) = f (xz) cb 5 diém cuec tri.

Cau 5:

Tim s6 diém cyc tri clia ham sb y = g (x) = f(x2 —3).

yA
2
2 > 1 X
A. 2 B. 4. C.3 D
Loi giai

Cho ham s6 y = f(x) 6 dao ham lién tuc trén R va c6 d6 thi ham s6 y = f"'(x) nhu hinh v

(el

DUA —dANVOL WOHN

nhttps://www. facebook.com/groups/toanvd.vdc

Trang 10

DAA — dA NYOL WOHN



NHOM TOAN VD-VDC Cic dang todn vé ham dn lién quan dén cwe tri ciia ham so

L i x= —2(nghiem don)
- Dua vao do thi ta thay: f'(x) =0
X= l(nghiem kep)

-Taco g'(x)= 2x.f'(x2 —3).

x=0 x =0(nghiem don)
g'(x) =0 | ¥ -3=2c|x= irl(nghiem don) .
x'-3=1 x = +2(nghiem kep)

(Pén day co6 thé ket luan ham s6 c6 3 di€ém cuyc tri. Néu muon tim diém cuc dai, cuc tiéu cua ham
s0 thi ta can 1ap bang bién thién)

(x>0 (x>0
{f'(x2_3)>0 x2_3>_2 x>1
g'(x)>0= | | =321 o |x#2

x<0

{ 2 3\ <0 x<0 -1<x<0
! -3)<

|/ -3) ¥ -3<=2

Ta c6 bang bién thién cua ham s y = g(x).

gx)| - o - 0o + 0 - 0 + 0 9+

5(%) \/\/

Suy ra ham s6 c6 3 diém cuc tri

Cau 6: Chohamsd y=f (x) c6 bang bién thién nhu hinh vé

T |—oc -2 3 “+oo

y' + 0 - 0 +

S6 diém cuec tri cia ham s6 g (x) = f(sz —%x—%) la
A. 3. B.4. C.5. D.6.
Loi giai

DAA — dA NYOL WOHN

DUA —dANVOL WOHN
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NHOM TOAN VD-VDC Cic dang todn vé ham dn lién quan dén cwe tri ciia ham so

A g , x<-2
Dua vao bang bién thién, suy ra f(x)>0<:>[ ] va f'(x)<0e -2<x<3.
x>

Taco g'(x) :(4)6—%]]”(2)62 —ix—ij.

2 2
4x—§>0
2
f’(2x2—§x—%j<0
Xét g'(x) <0< s :
dx——<0
2
5 3
N2x*==x==1>0
o33
4x—%>0 x>§ 9
() 5 3 = 8 5 3 Sl<x<—.
f’(2x2——x——j<0 2<2x’—=x-=<3
2 2 2 2
x <=
[x<-1
5 2x*—Zx—-=>3 o
4x—5<0
o 5 3 = R
f'(2x2——x——j>0 5 1
2 2 x<— —<x<=
2xT—Zx—=<=2
Bang bién thién
1 5 .
1 — 0o -1 1 g 1 —+00
g'(x) -0 + 0 -0 4+ 0

, , 5 3 : .
Tt bang xét dau ciia ham s6 g(x) = ]‘(2x2 —Ex—zj ta dugc ham so ¢ 5 cuc tri.

Cau 7:

Cho ham s6 y = f(x) c6 dao ham trén tap R. Ham s6 y = f”(x) c6 dd thi nhu hinh sau:

DAA — dA NYOL WOHN

DUA —dANVOL WOHN
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NHOM TOAN VD-VDC Cic dang todn vé ham én lién quan dén cwc tri ciia ham sé

Ly

Hamso y=f <x2 — x) c6 bao nhiéu diém cuyec tiéu?

A. 1. B. 2. C. 3. D. 4
Loi giai
Xét ham sb y:f(xz—x).Tacc') y’z(Zx—l)f’(xz—x).
1
= 2
/ 2x—1=0 , x=0
y=0&| ,/ , S TX=Tce x=1 .
—x|=0
f(x x) x*—x=0 x=-—1
xT—x=2 x=2
) 0<x<l
' 2 —2<x"—x<0
f(x —x)>0<:> ) Slx>2
X —x>2 re—1
Ta c6 bang bién thién ctia ham sb y= f (xz—x) la
1
T ~ -1 0 3 1 2 +00
2r —1 0 au |
f(z?—x) + 0 - 0 + + 0 - 0
Yy -9 + 0 - 0 + 0 - 0 +

Vay hamsé y= f (x2 — x) ¢6 3 diém cuc tiéu.

DAA — dA NYOL WOHN

DUA —dANVOL WOHN
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NHOM TOAN VD-VDC Cic dang todn vé ham dn lién quan dén cwe tri ciia ham so

DANG TOAN 4.

y=g(x)=f(u(x)) trong bai todn chira tham so .

Cau 4:

Biét PO THI ham s6 » = f'(x) xét cwe tri cia ham s0

r
A

Cho ham s y= f(x) c6 dao ham y = f'(x) v&i moi x € R. va ¢ dd thi nhu hinh vé.

i ¥ !

C6 bao nhiéu gia tri nguyén duong clia tham s6 m dé ham sd g(x)= f (x> =8x+m) cb 5 diém

cuc tri?

A. 15. B. 16. C.17.

Loi giai
Chen A

Taco g'(x)=2(x—4) f’(x2 —8x—|—m)

x=4

x’ —8x+m=1 (nghiem boi 2)
x’—8x+m=0 (1)

x* —8x+m=2 (2)

g’(x):O(:)Z(x—4) f’(x2 —8x—|—m):0(:>

Yéu cau bai toan < g’ (x)=0 c6 5 nghiém boi 1é = mdi phuong trinh (1), (2) déu c6 hai
nghi¢ém phan bi¢t khac 4. (*)

16—m>0

Cach 1: (*) = to-m+2>0

m<16.
m=16

m=18
Vay ¢6 15 gia tri m nguyén duong thoa mén diéu kién.

Céch 2: Xét db thi (C) cta ham s y=x>—8x va hai duong thing d,:y=-m, d,:y=-m+2
(hinh v¢).
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NHOM TOAN VD-VDC Cic dang todn vé ham dn lién quan dén cwe tri ciia ham so

.l

y=121=rn

7
— 16 ---_1\;)"’ N=—rm

Khi dé (*) < d,, d, cit (C) tai bon diém phén biét < —m>—16 < m<16.

Viy ¢6 15 gia tri m nguyén duong théa man diéu kién.

DANG TOAN 5. Biét DO THI ham s6 y = f'(x) xét cye trj clia ham s6
y=g(x)=f(u(x))+h(x) trong bai toan khdng chira tham s0.

Cau 1:

Cau 2:

Cho hamsd y = f (x) ¢6 dao ham va lién tuc trén R, ¢6 d6 thi ham y = f '(x) nhu hinh vé sau:

TA I

Tim s6 diém cuyc tri cia ham s6 y = g(x) = f(x—2019)+2017x—2018.
A. 1. B. 2. C.3. D. 4.

Loi giai

Taco: y'=g'(x)=f"(x-2019)+2017

Tinh tién sang phai 2019 don vi roi tinh tién 1én trén 2017 don vi ta thay do thi ham s6
V' =g'(x)=f"(x-2019)+2017 cit truc Ox tai | diém.

Do @6 ham so ¢6 1 cuc tri.

Cho ham s y = f(x) lién tuc trén R va c6 d6 thi ham s y = £'(x) nhu hinh bén dudi.

i
\

O M T

Hamsb g(x)= 15f(—x4 +2x° ) —10x° +30x% =20 c6 bao nhiéu diém cyc tri?

DAA — dA NYOL WOHN

DUA —dANVOL WOHN
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NHOM TOAN VD-VDC Cic dang todn vé ham dn lién quan dén cwe tri ciia ham so

Cau 3:

A. 0. B. 3. C.2. D. 5.

Loi giai
Chon B

g(x)= 15]’(—x4 +2x2)—10x6 +30x”> —20 lién tuc trén R .

Co g'(x)=60(—x"+x) f'(—x* +2x" ) = 60x" +60x = 60(—x’ +x)[f’(—x4 +20 )47 +1}

x=0,x==%1

g(x)=0e f’(—x4+2xz)+x2 +1=0(*)

Ta thiy —x* +2x" =~ (x’ -1)2 +1<1 Vx , két hop v6i db thi ham s6 y = /(x),

suyra f ’(—x4 + 2x2) >0 Vx.Hon nira, x* +1>0 Vx nén phuong trinh (*) vo nghiém.

ma x =0, x=+1 la cac nghiém don ctia phuong trinh g’(x) =0 nénham s y= g(x) co63

diém cuc tri.

Cho ham s6 f'(x) nhu hinh vé&.

6
\ A X . A . A R
Ham s g(x) =f(x2)—?+x4 —x* dat cuc tiéu tai bao nhiéu diém?

A. 3. B. 2. C.0. D. 1.

Loi giai

6
X

=(x) —2x+1(%)

biat r=x’ (t > 0),phu’0'ng trinh (*) tr¢ thanh f'(t) = -2+ 1(* *)

V& thém d6 thi ham s6 x* —2x+1 (mau d6) trén dd thi f'(x) dé cho.

DAA — dA NYOL WOHN

DUA —dANVOL WOHN
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NHOM TOAN VD-VDC Cic dang todn vé ham dn lién quan dén cwe tri ciia ham so

t=0 |x*=0 |x=0(bdichdn).
Duya vao do thi, (**) < | 1=1 =|x’ =1 < | x =41,
1=2 |xX*=2 |x=%2.

Theo d6 ta lap bang bién thién nhu sau:

X | o -2 -1 0 1 J2 +0
n | - ] - [ -0+ [ = [-
k(x) | - 0 - 60 + 0 +« 0 - 0 -
g'|x] + 0 + 0 - 0 + 0 - 0 —

g(x) /\/’\

Vay g(x) dat cuc tiéu tai 1 diém x=0.

DANG TOAN 6. Biét PO THI ham s6 y=f "(x) xét cure tri ctia ham 50
y=g(x)=f(u(x))+h(x) trong bai toan chira tham 50.

DANG TOAN 7. Biét DO THI ham s6 y = f'(x) xét cwe trj cia ham s
y=g(x)= [f(u(x))]k trong bai toan khong chira tham so.

Caul. Cho ham sd f(x) lién tuc va c6 dao ham trén [0;6]. Do thi ctia ham sb f'(x) trén doan [0;6]

duoc cho bdi hinh bén dudi.

DAA — dA NYOL WOHN

DUA —dANVOL WOHN
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NHOM TOAN VD-VDC Cic dang todn vé ham dn lién quan dén cwe tri ciia ham so

AY
y=fz)

VAN
0\2/4 6%

Hoi ham s6 y = f (x)]2 ¢6 tdi da bao nhiéu cuc tri?
A. 3. B. 7. C.6. D. 4

Loi giai
Chen B

., , ) f(x) =0
Taco: y'=2f(x).f'(x) nén y'=0&| "
(3).£'(+ P
Tur d6 thi ta suy ra f(x) =0 cotdidad nghiém, f’(x) =0 co thida 3 nghiém.
Do d6, ham s y= [f(x)]2 6 toi da 7 diém cuec tri nén co toi da 7 cuc tri.
Chu2: Chohamsd y=f(x) la ham da thirc bac bon c6 f(-1)=0, dd thi ham sé y = f’(x) nhu hinh

veE
'Y
f'(=z)
3
2
1
x
-2 _ -
O 1 2 3
/L
S6 diém cuec trj cia ham s6 g(x) = [f(x)]2 1a
A. 1. B. 2. C. 3. D. 4.
Loi giai
Tir hinh v& ta ¢6 bang bién thién ham s6 y = f(x)
x —00 -1 3 +00
f'(x) - 0 + 0 +
+00 +00

DAA — dA NYOL WOHN

DUA —dANVOL WOHN
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NHOM TOAN VD-VDC Cic dang todn vé ham dn lién quan dén cwe tri ciia ham so

Cau 3:

Cau 4:

Taco g'(x)=2/"(x) f(x).

/(%)
/(%)

Do f(—l):O nén f(x)ZO,VxeR

=0
Xét g'(x)=0<:>|: 0

x=-1

Dua vao do thi, ta c6 f'(x)=0<:> ) .
x =3 (nghiém kép)
Do vay ham s6 g(x) chi c6 1 diém cye tri.

Cho ham s6 y = f(x) =mx’ +nx’ + px ¢6 d6 thi hamsd y = f'(x) nhu hinh vé:

AY

x
N
-1

S6 diém cyc trj cua ham s6 g(x)=[ f(x+ 2)]5 la

A. 1. B. 2. C. 3. D. 4.

Loi gidi
Chen B
Taco g(x)=[/(x+2)] = &' (x)=5/"(x+2)[ f(x+2)]".
Do [f(x+2):|4 >0 nén diu g'(x) chi phu thudc dau cta 5/"(x+2).
Duya vao db thi ta thdy ham s6 y = f "(x) cit tryc hoanh tai hai diém phan biét nén

f'(x)za(x—xl)(x—xz), a>0 f'(x)za(x+2—x1)(x+2—x2),

Suy ra g'(x) doi dau tir + sang - khi qua x=x,—2, tir - sang + khi qua x=2x, 2.

Ham s6 g(x) ¢ 2 diém cye tri.

Cho ham s6 y = f(x) 1a ham da thirc bac bdn c6 d6 thi ham sé y = f"(x) nhu hinh v&

DAA — dA NYOL WOHN

DUA —dANVOL WOHN
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NHOM TOAN VD-VDC Cic dang todn vé ham dn lién quan dén cwe tri ciia ham so

Caiu 5:

Ay
4
3
2
1
T
_ z
-2 =10 1 2 3
—1
86 diém cyc dai cia ham sé g(x) = [f(l - 2x)]3 la
A. 0. B. 1. C. 2. D. 3.

Loi giai
Chon A
Taco g(x)=[f(1-2x)] = g'(x)=-6/"(1-2x)[ f(1-2x)] .

Do [f(1—2x)]2 >0 nén dau g’(x) chi phu thuge du cia —6 f"(1-2x).

Dua vao dd thi ta co f'(x)=a(x+3)(x—1)2, a>0

= f'(1-2x)=a(4-2x)(-2x)’

Suy ra g'(x) doi ddu tir - sang + khi qua x=2 nén x =2 1a diém cyc tiéu cua ham s6 g(x).

Ham s6 g(x) khong co diém cuc dai.

Cho ham s6 y = f(x) 14 ham da thtrc bac bén c6 f(3)<0, d6 thi ham s6 y = f'(x) nhu hinh

veE

Av

()

_9 _ :3»
o 1 2 3
/L
S6 diém cuec trj cia ham s6 g(x) = [f(x—l)]zo20 la
A. 1. B. 2. C. 3. D. 4.

Loi giai
Chen C

Tir hinh v& ta c6 bang bién thién ham s6 y = f(x)

DAA — dA NYOL WOHN

DUA —dANVOL WOHN
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NHOM TOAN VD-VDC Cic dang todn vé ham dn lién quan dén cwe tri ciia ham so

Ciu 6:

X —o0 -1 3 +00

f'(x) - 0 + 0 +

—+00 +00

() | — —
N\ /() y=0

Taco g'(x)=2020"(x—1) /" (x-1).

F(x=1=0(1)

Xét g'(x)=0< L‘(x—l) o (2)

5 =-1
Xét (1). Dya vao dd thi, taco f'(x)=0<| " o
x =3 (nghiém kép)

, x—1=-1 x=0
= f'(x-1)=0=> = .
x—1=3 x =4(nghiém kép)

Xét (2).Do f(3)<0 nén f(x)=0 co hai nghiém phan biét thudc (—o0;—2) va (3;+00)

Suyra f(x—1)=0 c6 hai nghi¢m phan biét x, € (—o0;—1) va x, € (4;+x)

x=0
y x =4 (nghiém kép)
Taco g'(x)=0< x= 3 & (—oi—1)

x =x, €(4;+0)

Do vy ham s6 g(x)co3 diém cuc tri.

Cho ham s6 y = f(x) 1a ham da thirc bac bén c6 f(1)=0 do thi ham s6 y = f'(x) nhu hinh v&

Ay

86 diém cyc trj cua ham s6 g(x) = [f(x2 —2x)]4 la

A. 1l B. 2. C. 3. D. 4.

Loi gidi

DAA — dA NYOL WOHN
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NHOM TOAN VD-VDC Cic dang todn vé ham dn lién quan dén cwe tri ciia ham so

Chon D

3

Taco g(x) :[f(x2 —2x)]4 = g'(x) :—8f'(x2 —2x)[f(x2 —2x)} .

Tir hinh v& ta c6 bang bién thién ham s6 y = f(x) Z
o
x -0 X, -1 1 3 X, +00 2
H
O - o . o -+« S
z
+00 0 <
\ y= O/Y )
f(x) \ 0 \ ‘<
w)
f(—l)/ A
/(3)
f(x*=2x)=0(1
Taco g'(x)=0< ( ) ()
f(x2 —2x) =0 (2)
Xét (1). Dya vao dd thi ta c6 f(x)=a(x=1)(x+1)(x+3),a>0
f'(x2 —2x):O:> a(x2 —2x—1)(x2 —2x+1)(x2 —2x+3):0
x=1+2
f'(x)=0<= x=1-2 ~
x =1 (nghiém kép) %
<
Xét (2): Do f(1)=0 nén f(x)=0 co6 hai nghi¢m phéan biét nghiém phén biét x, € (—o0;—1) Vég
x, €(3;+00) ;z>
- ) ) . ) <
V6i nghiém x, € (—o0;—1) thi f(x —2x) =0= x’ —2x=x, vonghiém do x*—-2x>-1 w,
|
Véi nghiém x, € (3;+0) thi f(x* —2x)=0= ¥’ ~2x = x, c6 2 nghiém phn biét. S
@

Taco g'(x)=0 c6 4 nghiém don phan biét nén ham sb g(x) co4 diém cuc trj.

Cau7: Chohamsd y= f(x) la ham da thirc c6 d6 thi ham s6 y = f'(x) nhu hinh v&
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NHOM TOAN VD-VDC Cic dang todn vé ham dn lién quan dén cwe tri ciia ham so

Ay

N AN\ 2 o
a b O| c\ fd
—2
86 diém cyc trj cua ham s6 g(x) = [f(xz)]ml 1a
A. 5. B. 6. C. 3. D. 4.
Loi gidi

Chon A

Tacd g(x)=[£(=*)] = g'(x)=d0a2us' (=) [ £ ()]
Duya vao dd thitaco f'(x)=k(x—a)(x-b)" (x~c)(x~d), k>0
£1(x*)=0= k(x* —a)(x* ~b) " (x* ~¢)(x* ~d)

= g'(x) = 4042kx(x* a) (& =b) " (x* ~¢) (& ~a). [ 1 ()]

Do [f(xz)}zm >0 (x2 —b)zm >0 = g'(x)=0 co 5 nghiém +Je:+/d ;0

Vay ham s g(x)co5 diém cuc trj.
DANG TOAN 8. Biét DO THI ham s6 y = f'(x) xét ey tri clia ham s6
y=g(x)= [f(u(x))]k trong bai toan chira tham so .
Caul: Chohamsd y=f(x) la ham da thirc bac 6 c6 dd thi ham s6 y = f*(x) nhu hinh vé&:
3‘ y
2

1

==
2 -1 0 1\/2 3
-1

-2

]

. . . 7 .
C6 bao nhiéu gia tri nguyén cua tham so6 m dé ham s6 g(x)= [f(x+l)3 +m} c6 2 diém cuc

tri?

DAA — dA NYOL WOHN
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NHOM TOAN VD-VDC Cic dang todn vé ham dn lién quan dén cwe tri ciia ham so

A. 2. B. 0. C. 1. D. V5 sd.
Loi giai

Chen D

3 7 3 6 2
Ta co g(x):[f(erl) +m} = g'(x)zZl.[f(erl) +m} .f(x+l) S (x+1)
Ta co [f(x+1)3 +m]6 S (x+1)" nén ddu cta g'(x) phu thude vao dau f'(x+1).
Ham s f '(x) cit truc hoanh tai 2 diém phan biét nén c6 2 diém cuc tri, s6 diém cyc tri ham
f(x+l) béng s6 diém cuc tri ham f(x) nén g(x) ¢ 2 diém cuc tri v6i moi m .

Vay v6i moi m ham so g(x) déu c6 2 diém cuc tri.

Cau2: Chohamsd y= f(x) 1a ham da thirc bac 3 ¢6 do thi ham s6 y = f’(x) nhu hinh vé:
Ay

Biétf(x2 —4) =m déhamsd g(x)= [f(x2 —4)]2 ¢6 5 diém cyc tri. Khang dinh nao dung?

Ao m{f(-2):f(0):/(2)}. B. m#{f(~4):/ (-2):/ (2)}.
C. m={f(-4);/(0)}. D. m={f(0);/(2)}.
Loi gidi

Chon C

Taco g(x)=[/(x*~4)] = g'(x)=2xf (+* ~4)./"(+* -4)
x=0

= g'(x)=0=>2x.f(¥*-4)./" (¥ -4)=0 = | /(¥ -4)=0(1)
f(x2—4):0(2)'

Xét (1). Do db thi y = f'(x) doi du 1 lan khi qua x=0nén f'(x)=0=x=0

Dod6 f'(x*—4)=0=x"-4=0=x=12.

Dé ham s6 g(x) ¢6 5 diém cyc tri thi (2) phai c6 3 nghiém phan biét khac —2;0;2.

Tur hinh v& ta c6 bang bién thién ham s6 y = f(x)

DAA — dA NYOL WOHN
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NHOM TOAN VD-VDC Cic dang todn vé ham dn lién quan dén cwe tri ciia ham so

X —0 0 +00

/(%) -0 4

+00 +0

/(0)

Pé f(x*—4)=m c62 nghiém thi x* —4#0=> x#+2.
Vay m#{£(-4):/ (0)}

Cau3: Cho ham s yzf(x;m) ¢6 d6 thi ham s y:f'(x;m) nhu hinh vé:
Ay

>

al pl ¢ Y)v /fj\_j e -

Biét f(a)> f(c)>0; £(b)<0< f(e). S6 diém cuc trj ciia ham sb g(x)=[ / (x+m)] 1a

A. 4. B. 7. C.5. D. 9.

Loi gidi
Chon B

Tir d6 thi ctia ham sé y = f"(x;m) ta c6 bang bién thién:

x| a b c d e 400

fla)

f(e)
\ / fe)
f(b)

Dua vao bang bién thién ta thdy ham s6 y = f(x;m) ¢6 4 diém cye tri.

DAA — dA NYOL WOHN

DUA —dANVOL WOHN
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NHOM TOAN VD-VDC Cic dang todn vé ham dn lién quan dén cwe tri ciia ham so

Khi f(a)> f(c)>0; f(b)<0< f(e) thi dd thi ham s0 y = f(x;m) cét truc hoanh tai 3 diém
phan biét f (x+ m) =0 c6 4 nghiém phan biét
Taco g(x) :[f(x+m)]2 = g'(x)=2f"(x+m).f (x+m).

'(x+m)=0—>3 nghi¢
=>g'(x)=0=2=f(x+m)= f'(x+m)=0-3 nghiém
S (x+m)=0— 4 nghi¢m

Cac nghiém khong tring nhau nén ham s6 g(x) c6 7 diém cuec tri.
DANG TOAN 9. Biét PO THI ham s6 y = f'(u(x)) xét cye tri ctia ham so

y= f(x) trong bai toan khong chira tham s0.

Caul: Chohamsd y= f(x)lién tyc trén R, biét ring ham s& y = f'(x—2)+2 c6 d6 thi nhu hinh v&

sau. Ho1 ham s6 y = f(x) cd bao nhiéu cyc tri?

DAA — dA NYOL WOHN

DUA —dANVOL WOHN
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NHOM TOAN VD-VDC Cic dang todn vé ham dn lién quan dén cwe tri ciia ham so

.

¥

-

L

- M

DAA — dA NYOL WOHN

DUA —dANVOL WOHN

Do thi cac ham sd 1an luot theo thu ty:
y=r(=2)+2, y=f'(x-2), y=f'(x)

Tir d6 thi cia ham s& y = /'(x) ta c6 bang bién thién sau: (véi X,,X,1a hoanh d¢ giao diém cua

d6 thi cia ham sé y = /'(x) véi Ox)

BBT:

X —o0 X, X, +00
f '(x) + 0 - 0 +

+00
f (x) Yed
— V.
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NHOM TOAN VD-VDC Cic dang todn vé ham dn lién quan dén cwe tri ciia ham so

Tur bang bién thién ta c6 ham s6 y =f(x) ¢6 2 cuc tri. Chon d4p 4n B.

Céu2: Cho ham s6 y= f(x) c6 dao ham lién tuc trén R, ham sé y = f"(x—2) c6 dd thi nhu hinh

dudi. So diém cyec tri ciia ham so y = f(x) la:

E

A. 0. B. 2. C.

X

1.

Loi giai

Ta c6: d6 thi ham sé y = f"(x—2) la phép tinh tién cta d6 thi ham s6 y = f'(x) sang phai 2 don

V1.
Khi d6 ham s y = f(x) c6 bang bién thién:

D. 3.

X —0 -3 -2 -1 +00
f'(x) + 0 -0 + 0 +
f(-3)
/
/() / \ (=)
f(-2)

Duya vao bang bien thién ta c6 so diém cuc tri ciia ham so y = f(x) 1a 2.

DANG TOAN 10.  Biét PO THI ham s6 y= f'(u(x)) xét cyre tri ciia ham s6

y= f(x) trong bai toan chira tham 50.

DAA — dA NYOL WOHN

DUA —dANVOL WOHN
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NHOM TOAN VD-VDC Cic dang todn vé ham dn lién quan dén cwe tri ciia ham so

Chuyén dé:

CAC DANG TOAN VE HAM AN
LIEN QUAN DEN CUC TRI
CUA HAM SO

NHOM TOAN VD-VDC

1.8.8.8.8 .

CAC DANG TOAN VE HAM AN LIEN QUAN PEN BAI TOAN CUC TRI CUA HAM SO
PHAN 4: BIET BANG XET DAU CUA HAM SO y = f'(x)

Dang toan 1. Biét BANG XET DAU ham s y = f”(x) xét cyc trj cia ham s6
y=g(x)=f(x)+h(x) trong bai todn khéng chira tham sb.

Dang to4n 2. Biét BANG XET DAU hamsé y = f”(x) xét cyc trj clia ham s6
y=g(x)=f(x)+h(x) trong bai toén chira tham sb.

Dang toén 3. Biét BANG XET DAU y = f”(x) xét cuc tri ciia ham s6 y = g (x) = f (u(x))

trong bai toan khong chira tham so .
Dang toén 4. Biét BANG XET DAU ham s y = f”(x) xét cyc trj cia ham s6

y=g(x)=f(u(x)) trong bai toan chira tham 50 .
Dang to4n 5. Biét BANG XET DAU ham sé y = f"(x) xét cuc tri ciia ham sb
y=g(x)= f(u(x))+ h(x) trong bai todn khong chira tham sb.
Dang to4n 6. Biét BANG XET DAU ham s6 y = f'(x) xét cuc tri ciia ham sb
y=g(x)= f(u(x))+ h(x) trong bai todn chira tham sb.
Dang toan 7. Biét BANG XET DAU ham s6 y = f'(x) xét cuc tri ciia ham sb
y=g(x)= [f(u (x))}k trong bai toan khong chira tham s6.
Dang ton 8. Biét BANG XET DAU ham s6 y = f'(x) xét cuc tri ciia ham sb
y=g(x)= [f(u (x))}k trong bai toan chira tham s .
Dang to4n 9. Biét BANG XET DAU hamsé y = f’(u (x)) xét cyc tri clia ham sb y = f(x)
trong bai toan khéng chira tham so.
Dang toin 10.  Biét BANG XET DAU ham s y = f’(u (x)) xét cyc tri clia ham sb y = f(x)

trong bai toan chira tham so.

DAA — dA NYOL WOHN

DAA — AANYOL WOHN
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NHOM TOAN VD-VDC Cic dang todn vé ham dn lién quan dén cwe tri ciia ham so

DANG TOAN 1.

y=g(x)=f(x)+h(x) trong bai toan khong chira tham s0.

Cau 1:

Cau 2:

Cho ham s6 y = f(x) c6 bang xét dau dao ham nhu sau:

X —o0

f(*f) + [; - 0 +

Hoi ham s6 g(x) = f(x)+x*+3x> —9x—5 ¢6 bao nhiéu diém cyc tri?
A.2. B. 1. C.0. D.3.
Loi giai
Chon A
Tir bang xét du ciia f'(x) tanhan thdy f'(x)=A(x)(x+3)"" (x=1)""" véi mneN va
A(x)>0,VxeR..
Taco: g'(x)=f"(x)+3x2 +6x-9=A(x)(x+3)"" (x=1)"" +3(x+3)(x~1)

g'(x)=(x+3)(x=1) 4(x) (x+3)" (x=1)" +3]
Do 4(x)>0,¥xeR nén A(x)(x+3)" (x-1)" +3>0,vxeR.
Tir do ta 6 g’(x)zOC:{x:_3

x=1
Do g'(x)=0 tai x=-3 va x=1, dong thoi g'(x) d6i dau khi di qua hai diém d6 nén ham s
y=g (x) c6 hai diém cuc tri.

Cho ham s6 y = f(x) c6 bang xét dau dao ham nhu sau:

X —0 -1 2 +00

f'(x) - 0 + 0 -

Hoi ham s6 g(x)=f(x)-x’ +%x2 +6x+2020 c6 bao nhiéu diém cuc trj?

A. 3. B. 2. C. 1. D. 4.
Loi gidi

Tir bang xét ddu cua f'(x) ta thay f(x)= a(x+1)2m+1 (x—2)2"+1 voi myneN va a<0.
Ta co: g'(x) = f'(x)—3x2 +3x+6= a(erl)zm+1 (x—2)2n+1 —3(x—2)(x+1)

gr(x)=(x_2)(x+1)[a(x+1)2m (x—1)2n _3}

Biét BANG XET DAU ham s6 y= f'(x) xét cue tri cia ham 50

DAA — dA NYOL WOHN

DAA — AANYOL WOHN
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NHOM TOAN VD-VDC Cic dang todn vé ham dn lién quan dén cwe tri ciia ham so

Do a<0 nén a(x+1)"(x-2)"-3<0, VxeR

x=-1

T\ dlt J4 ! :0
rdotaco g'(x) C{x=2.

Do g'(x)=0 tai x=-1 va x=2;dong thoi g'(x) doi dau khi qua hai diém nay nén ham s

g(x) 6 hai diém cuec tri.

DANG TOAN 2. Biét BANG XET DAU ham s6 y= f'(x) xét cue tri cia ham 50

y=g(x)=f(x)+h(x) trong bai toan chira tham $0.

DANG TOAN 3.  Biét BANG XET DAU y= f'(x) xét cue tri cia ham s6
y=g(x)=f(u(x)) trong bai toan khong chira tham 50 .

Caul: Chohamsd y=f(x) lién tuc trén R. Biétham so y = f"'(x) c6 bang xét dau sau

—0C -3 2 5 +00

-0 + 0 = 0 +

86 diém cyc tiéu ciia ham s6 y = g(x)= f(6—x2) 1a
A. 5. B. 7. C. 3. D. 4.

Loi giai

x=0 x=0
g(x)=0= =0 = 0= =3 = x=ir3.
f1(6-x*)=0 " |6-x*=2 x=12

6-x"=5 x=xl1

Taco g'(4)=-8./"(~10)>0 va bang xét dau /"'(x) khong c6 nghiém bdi chén.
Bang bién thién y=g (x) .

—00 -3 -2 -1 0 1 2 3 +oc

KA

Vay sé diém cyc tiéu cia ham sé y = g (x) = f(6—x2) 1a 4.

DAA — dA NYOL WOHN

DAA — AANYOL WOHN
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NHOM TOAN VD-VDC Cic dang todn vé ham dn lién quan dén cwe tri ciia ham so

Cau 2:

Cau 3:

Cho ham s6 y = f(x) lién tuc trén R. Biét ham s y = f'(x) c6 bang xét dau sau

-0 1 3 5 400

-0 + 0 - 0 -

S6 diém cuyc tri ctia ham sb y:g(x)zf(er\/x2 +1) la

A. 0. B. . C.3. D. 2.

Loi giai

Ta co g'( )= N+ f'(x+\/x2+1).D0 x+VE +1 x+|x| >0

x*+1 \/x2+ \/x +1
x+dx?+1=1 | *¥=0
4
nén g'(x)=0<:>f'(x+\/x2+ )<:> x+Vx'+1=3 < x=3
x+\x*+1=5 12
xX=—
L 5
Bang bién thién y=g(x).
4 12
T |- 0 3 5 4o
g'(x)

N T

Vay s6 diém cuc tri clia ham s6 y = g(x) = f(me/x2 +1) 1a 2.

Cho ham s f (x) xac dinh, lién tuc trén R va c6 bang xét dau f '(x) nhu sau:

X —a0 0 1 2 +a0
] - 0 + o - 0 =

Ham sb f (2x) dat cyc tiéu tai x bang

A. 0 B. 1 C.2 D.0Ova2
Loi giai

Xeétham sé g(x) = f(2")

DAA — dA NYOL WOHN

DAA — AANYOL WOHN
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NHOM TOAN VD-VDC Cic dang todn vé ham dn lién quan dén cwe tri ciia ham so

g'(x) =2"In 2.f'(2x)

g'<x)=0@fx:1@{

¥ =2 x=1

Néu x € (—00;0) thi 2" €(0;1);

Suy f'(2)>0,Vx &(-o0;0), hay g'(x)=2"In2.f'(2")> 0, Vx & (-o0;0)

Néu x €(0;1) thi 2" €(1;2);

Suy f'(2)<0,Vxe(0;1),hay g'(x)=2"In2.£'(2") <0, Vx(0;1)

Néu x € (1;+00) thi 2% €(2;+00);

Suy f'(27)>0,Vx € (I;+00), hay g'(x)=2"In2.f"(2")>0, Vx &(1;+0)

Bang xét dau g'(x)

g | =

(r) N 0 - 0 +

Tir bang xét diu ta co g '(x) d6i dau tir am sang dwong khi x qua 1.

Két luan: Ham sd g(x) = f(Zx) dat cuc tiéu tai x =1

Ciu4: Chohamsd f (x) xéc dinh, lién tuc trén R va f '(x) c6 bang xét dau nhu sau

2
£ a-R P \ A x"—|x|=2 A
So6 diém cuc tri cia ham so f (e i ) la

A. 2 B.3 C. 4
Loi giai

Chon D
pit g (X) _ f(exz—x—z )

f (x) xac dinh trén R suy ra g(x) xac dinh trén R

DAA — A NYOL WOHN

DAA — AANYOL WOHN
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NHOM TOAN VD-VDC Cic dang todn vé ham dn lién quan dén cwe tri ciia ham so

Hon nira g (—x)= f (e(_x)z__x_z) =f (exz_x_z) =g(x)
Suyra g (x) 1a ham s6 chin, d6 thi ham s6 g (x) ddi ximg qua truc Oy .

Xét x>0

2

g'(x)=(2x- 1).ex2xz.f'(ex xz)

2x-1=0 2x-1=0

g'(x) =0 fy(exz—x—Z) —0 g exz—x—Z _ 1(vi exz—x—Z S O,Vx)

N | =

2x-1=0 xX=
= ) 2_0<Z>
X mxma= x:2(vix20)

Néu x>2 thi x>’ —x—-2>0,

x—2

2_
suyra e >1

suy ra f'(exz_x_z) >0

Néu 0<x<2thix’—x-2<0,
suyra 0 < e <1
W oxP-x-2

suyra f (e )<0
Tir d6 ta c6 bang xét diu g(x) trén [ 0340 )

X 1

0 — 2 +00
2
g'(_x) + 0 - 0 +

Suyra g (x) ¢6 hai diém cuc tri duong.
Do g(x) 12 ham s6 chan, lién tuc trén R suy ra g(x) ¢6 5 diém cuc trj trén R

Cau5: Cho ham sé y = f(x) xac dinh va c6 dao ham lién tuc trén R. C6 bang xét dau cua y— f'(x)

nhu hinh vé.

DAA — dA NYOL WOHN

DAA — AANYOL WOHN
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NHOM TOAN VD-VDC Cic dang todn vé ham dn lién quan dén cwe tri ciia ham so

Cau 6:

x —o —2 1 +x
f(x), - o . 0 .
S6 diém cyec tri cia ham sé g(x)= 1 (log2 x). Chon dap an ding %
O
A1, B. 3. C. 2. D. 5 <
.ﬁ
Loi gidi 3.
Z
Chen A <
i
bk: x>0 |
<
o
log, x =-2 X= 1 e
Taco &'(x)= f'(log, x); g'(x)=0e| - 4
xIn2 log, x =1 B
x=2
Béng bién thién
x 0 L p .
4
g'fx) - 0 + 0 "
~ =
glx)| T~
Duya vao bang bién thién va ddi chiéu véi cac dap an ta chon A.
Z,
Cho ham s6 y=f (x). Xac dinh va c6 dao ham lién tuc trén R. Bang xét d4u ham sb y=f' (x) %
nhu hinh bén dudi <
X —0 1 2 +a0 8
f'( r) + 0 - 0 + Dz>‘
=
Tim sb diém cuc trj cia ham sd y = g(x) = f[log3 (x2 —-2x+ 3)} . Chon dap an dung: |
<
)
A.5. B.3. C.4. D.7. =
Loi giai
bk: xeR
2x-2

Taco: ¥ =8(x)= f’[log3(x2-2x+3)};

(x> -2x+3)In3

nhttps://www. facebook.com/groups/toanvd.vdc

Trang 7



NHOM TOAN VD-VDC Cic dang todn vé ham dn lién quan dén cwe tri ciia ham so

x=1
2x-2=0 )
.., g8(x)=0s ) < | logy(x” -2x+3)=1 <
Khi @6 Sf'(log3(x~—2x+3))=0

logy(x>—2x+3)=2 |x=1+T

log3(x2—2x+3)>1 {1—ﬁ<x<0
&

2
e _f’[log3(x —2x+3)}<0<:>
Mat khac: log3(x2—2x+3)<2 2<x<1+44/7

Ta c6 bang bién thién.

X —0 1-f7 0 1 2 1447 ==
gix) -0 T 0 - 0 + 0 - U =

NN\

Vay ham s6 ¢4 5 diém cuc tri. Chon dap an A

glx)

Cau7: Chohamsb y = f(x) xac dinh va lién tuc trén R va c6 bang xét dau ctia dao ham nhu sau:

—00 _9 0 400

y | + 0 - 0 +

Hamsb y=g(x)=f (x2 —-2x - 4) c¢6 bao nhiéu diém cuc tiéu?

A. 1. B. 3. C.2. D. 4.
Loi giai

Tacod: g'(x)=2(x—l)f'(x2 -2x—-4).

x=1

g =0 (x=1)7 x —2x—4>=°@[fv<xz_2x_4>:o

x=1
x=1 x=1+3

& | ¥ —2x—4=-2 | x=1-+/3 (TAt ca déu 1a nghiém boi 1&).
x*—2x—-4=0 x=1+-/5

_x:I—\/g

Ta chon x = —2 dé xét dau cia g'(x): g'(-2) =2.(=3).f'(4). Viham sé y = f(x) ddng bién
trén khoang (0;+o) do dé: f'(4)>0.

DAA — dA NYOL WOHN

DAA — AANYOL WOHN
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NHOM TOAN VD-VDC Cic dang todn vé ham dn lién quan dén cwe tri ciia ham so

Suyra: g'(-2)<0.

Theo tinh chit qua nghiém boi 1& g'(x) doi dau, ta co bang bién thién cua g(x) nhu sau:

x| o 1- 5 1-3 1 143 1445+ Z
2'(x) - 0 + 0 - 0 + 0 - 0 + %
<
o) \ /\ / 8
-
Z
5
Tir bang bién thién suy ra, ham s6 y = g(x) c6 3 diém cuc tiéu. \
<
Cau8: Chohamsd y=f(x) c6 dao ham lién tuc trén R va c6 bang bién thién cia dao ham nhu hinh g
ve.
T | —eo -2 2 +o0
“+o0o 3
e \ / \
—a0
-1
x> +1 el .
bat g(x) = f( ] Tim s0 diém cuc tri cia ham s y = g(x).
X
A. 4. B. 5. C. 6. D. 8. %
Loi gidi e}
<
Chon C -
>
S x'=1) [ x*+1 Z‘
X X w
|
— _ <
] x2 +1 g
x2_1j=0 X +1:a(a<_2)
x’ X
+ g'(x)=0& S x2
g() (41 x+1:b(—2<b<2)
f =0 X
X 2
- x +1
=c(c>2
o (e>2)
. x*+1 xt -1
+ Xét ham so h(x): ,h'(x)z > ,h'(x):O<:>x:il
X X
x*+1

+ Bang bién thién cta ham s6 4 (x) =

nhttps://www. facebook.com/groups/toanvd.vdc Trang 9



NHOM TOAN VD-VDC Cic dang todn vé ham dn lién quan dén cwe tri ciia ham so

Cau 9:

T —0o0 -1

0 1 +o0

h'(x) + 0

- - 0+

h(z) y=c 6:>2) 00 \3133 iL‘/ o0

y=b (2<b<2}.

/e y=a (a=2)

_/

+ Dua vao bang bién thién trén ta thiy phuong trinh /(x)=a,h(x)=c, mdi phuong trinh c6 hai

nghiém phan biét khac +1, ma a#c = f'{

\—oo

x*+1

X

khac +1 va phuong trinh /(x) =5 vo nghiém.

Do d6 phuong trinh g'(x)=0 c6 6 nghiém don phan biét lan luot theo thir tw tir nho dén 16n 1a

x,—Lx,,x,Lx,.

Vay ham sb g(x)=f{

Cho ham s6 y = f(x) c6 dao ham lién tyc trén R va c6 bang bién thién cia dao ham nhu hinh

x +1

2

c0O 6 cuc tri.
X

Ve
T | —o -1 0 3 400
2
e ' /
-1
—Qo0
—a0
X +2x ez . ;
bat g(x)=f it Tim s0 diém cuc tri cua ham s6 y = g(x).
X+
A. 4 B. 10. C. 6. D. 8.
Loi giai

ot S22 (523

j: 0 c6 4 nghiém don phan biét x,,x,,x;,Xx,

DAA — dA NYOL WOHN

DAA — AANYOL WOHN
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NHOM TOAN VD-VDC Cic dang todn vé ham dn lién quan dén cwe tri ciia ham so

DANG TOAN 4.

.2
B xxn:jx =a (a <—1)
24 2x+2 2
- +)162 }O(VN) Y EA_y (L1<b<0)

+g'(x)=0= (x+1) - jc+1 5
f/ x> +2x -0 X +2x:c(0<c<3) %‘
x+1 | x+1 =

- 2
X +2x:d(d>3) 8
L x+1 S
Z
. X7 +2x X +2x+2 <
+ Xét ham so h(x): Jh'(x)= - ,h'(x):O(WV) S
x+1 (x+1) ‘
<
o

2
+ Bang bién thién cua ham sb h(x):x +2x @)
x+1
T —0o0 -1 +o0
h,(w) —+ +

+ Dya vao bang bién thién trén ta thay phuong trinh /(x)=a,h(x)=b,h(x)=c,h(x)=d , mdi

2
phuong trinh c6 hai nghiém phan bi¢t ma a,b,c,d doéi mot khac nhau = f'(x + ?xJ
X+

nghiém don phéan biét x,,x,,x,,X,,Xs, X, x;, % . Do d6 phuong trinh g'(x)=0 ¢ 8 nghiém don

phan biét 1an luot theo thir tu tir nho dén 16n 13 x,, x;,x,,x,,x,,x,, X, X5 -

g
8
DAA — AANYOL IWOHN

X +2x
x+1

Vay hams6 g(x)= f{ ] 6 8 cuec tri.

Biét BANG XET DAU ham s6 y= f'(x) xét cwe tri cia ham 50

y=g(x)=f(u(x)) trong bai toan chira tham 50 .

Cau 1:

Cho ham s6 y = f(x) c6 bang xétdau f'(x) nhu sau
x | —o -1 1 4 +o0
f(x) ‘ -0 + 0 + 0 -

nhttps://www. facebook.com/groups/toanvd.vdc
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NHOM TOAN VD-VDC Cic dang todn vé ham dn lién quan dén cwe tri ciia ham so

C6 bao nhiéu gié tri nguyén ctia tham s6 m thude [-10;10] dé g(x)= f()c2 —2x—m) ¢6 5 diém

cuc tri?
A. 10. B. 15. C. 20. D. 21.

Loi giai

x=1 x=1
'"(x)=0 X =2x-m=-1 |[X=2x-m+1=0 (1)
g'(x)=0e ¥ =2x-m=1 P 2x-m-1=0 (2)

_x2—2x—m:4 _x2—2x—m—4=0 (3)

Nhdn xét: Phuong trinh (2) néu c6 nghiém 1a nghiém bdi chin; phuong trinh (1) va (3) néu c6
nghiém thi nghi¢m khong chung nhau.

Ham s g(x) ¢6 5 diém cyc tri <> phuong trinh g'(x)=0 c6 5 nghiém boi 1é

<> Phuong trinh (1) va (3) c¢6 hai nghiém phan biét, khac 1.

An>0 (>0
Ay>0 14550
= = &Sm>0
VIi,#0 -m#0
-m—-5#0
VI, #0
meZ
Vi :>m6{1;2;3;4;5;6;7;8;9;10}
me [—10;10]
Vay ¢6 10 gia tri caa tham s m.
DANG TOAN 5. Biét BANG XET DAU ham s6 y=f"(x) xét cue tri ciia ham s
y=g(x)=f(u(x))+h(x) trong bai toan khéng chira tham 50.
Cau1: Chohamsd y= f(x) c6 dao ham lién tuc trén R va bang xét dau dao ham
& —o0 -2 7 +0
/(%) - 0 + 0 -

Ham s6 y=3f(—x" +4x> —6)+2x° —3x* —12x” ¢6 tat ca bao nhiéu diém cuc tiéu?
A. 3. B. 0. C. 1. D. 2.

Loi giai

DAA — dA NYOL WOHN

DAA — AANYOL WOHN
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NHOM TOAN VD-VDC Cic dang todn vé ham dn lién quan dén cwe tri ciia ham so

Co y'=—(12x" = 24x). f'(—x* +4x* = 6) +12x° —12x" — 24x

=—12x(x" =2).f"(~x* +4x% = 6) +12x(x* - x* - 2)

= —12x(x” = 2).(f'(=x* +4x* = 6) = (x* +1))..

x=0 x=0

Khido y'=0& 1 f((~x' +4x" =6) = (x’ +1) =0 & {x =£\2

¥ =2=0 fi(=x"+4x" -6)=x"+1

Taco —x' +4x° —6=—(x"-2)"-2<-2, VxeR.

Do dé f'(-x*+4x*-6)< f'(-2)=0, VxeR.

Ma x*+1>1, VxeR.

Do d6 phuong trinh f'(-x* +4x” —6) = x* +1 v6 nghiém.

Ham s y=3f(—x"* +4x’ —6)+2x° —3x* —12x” c6 bang xét ddu dao ham nhu sau

—0 =3 0 2 +o0

y’|—0+0—0+

Vay ham sé y =3/ (—x" +4x” —6)+2x° —3x* —12x ¢6 2 diém cuc tiéu.

DANG TOAN 6.

Biét BANG XET DAU ham so y = f'(x) xét cyre tri ciia ham 50

y=g(x)=f(u(x))+h(x) trong bai todn chira tham so.

DANG TOAN 7.

Biét BANG XET DAU ham s y = f'(x) xét cyre tri ciia ham s0

y=g(x)= [f(u(x))}k trong bai toan khéong chira tham so.

Ly thuyét:

Buéce 1: Tinh ' = ¢'(x) = kau'(x).[ f(u(x)] ./ W(x))

u'(x)=0

+ Néu: & chan: Y'=g'(x)=0| fux)=0 -

+Néuk 1é: y':g'(_x):(){:}

J'x) =0

u'(x)=0
S'(u(x) =0

Buwée 2: Giai tim nghiém:

DAA — dA NYOL WOHN

DAA — AANYOL WOHN
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NHOM TOAN VD-VDC Cic dang todn vé ham dn lién quan dén cwe tri ciia ham so

u'(x) =0 ta giai binh thuong.
F'(u(x)) =0 thi ta cho u(x) bang cac diém cyc tri cia ham sé y = £(x)

F(u(x)) =0 thi ta cho #(x) bang cc cdc nghiém x, cua phuong trinh f(x) =0 hodc diéu
kién cua x, dé chimg minh duoc phuong trinh ¢ bao nhiéu nghiém cy thé.

Kiém ching cac nghiém trén c6 nghiém nao boi chin khong

Buée 3: Két luan

2. Bai tap:

Caul: Chohamsd y= f(x) c6 bang bién thién nhu sau:

X —00 _2 1 +x
) | | -
R FS

- ~
HJ 2 "J -.......\..'.'.
+00°

S6 cuc trj ctia ham s6 g(x)= 7 (2x* +x) 1a

A. 3. B. 4. C.5. D. 6.
Loi giai
Chon C
Ta co: g'(xX)=22x°+x)".f'Q2x" +x).f(2x" +x) =2(4x+1).f'2x* +x).f(2x* +x) =0
4x+1=0
o f'@2x*+x)=0.
f(2x* +x)=0

4x+1:0(:}x=—l
n 4

, x=-1
) Dya vao bang bién thién ta c6 F12X +x) =0 2x> +x=—-2(VN) o
2x* +x=1 X=—
2
") Dya vao bang bién thién phwong trinh f(x) =0 chi c6 1 nghiém X, >1 (vi do thi y = £(x) it
truc OX tai mot didm c6 hoanh do 16p hon 1). Khi do
f2xX°+x)=0&2x" +x=x, & 2x" +x—x, =0 (¥) phuong trinh ¢6 hai nghiém vi 4,€ trai

r

dau.

DAA — A NYOL WOHN

DAA — AANYOL WOHN
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NHOM TOAN VD-VDC Cic dang todn vé ham dn lién quan dén cwe tri ciia ham so

Mt khéc, thay cac nghiém x = 1. 1-1 vao (*) ta duoc x, <1 khong thoa man diéu kién
. b v 4 2 b 2
cua X, nén y — _l; — l;l khong 1a nghiém cuia (*).
2

Vay phuong trinh g '(x) = 0 c6 5 nghiém don. Suy ra ham sO y=g(x) ¢65 cyc tri

LOI BINH: Y&u cau dé bai c6 thé thay doi so cuc dai hoac so cuc tiéu ciia ham so, khi d6 ta can

phai xét ddu g’(x). Cu thé:

Ta c6 2 nghiém cta phuong trinh f(2x* +x)=0& 2x> +x = X, 2x° +x—x,=04

L o8 1

+ x=——+ X '=——=>0;Vx, >1
1 4 4 1 [1+8x0 0
1
ixl>xl(l):§
1 1+8x, \ 1
+ ==X =< 0;Vx, >1
4 4 J1+8x,

= x, <x()=-1

Mat khac:
x<-1
2% +x<-2(VN
fe+0<0e| T ") o
2x"+x>1 x>—
2
2x% +x>-2 1
SR 40500 T e ax<o
2x"+x<1 2
Béng xét du:
X -0 X -1 -1/4 h X, +w
dx+1 - - -0 | +
f2x'+x) 0 -7 - 0+ 4
jadey |+ 0 - -0
g'(x) - o +0 - 0 + 0 -0 +
Dua vao bang bién thién ta duoc: 2 cwe dai va 3 cuec tiéu.
Cau2: Chohamsd y=f(x) c6 bang bién thién nhu sau
T = -1 0 1 +00

+ 0 - 0 +

f'(x) -

0
+00 . +o0
(@) \ \ /
~ 9 / _9

S6 diém cuec tiéu ciia ham s6 g(x)= f° (x3 +3x) 1a

A. 5. B. 2. C. 3. D. 4.

DAA — A NYOL WOHN

DAA — AANYOL WOHN
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NHOM TOAN VD-VDC Cic dang todn vé ham dn lién quan dén cwe tri ciia ham so

Loi gidi
Chon B
Ta co6: g'(x) = 3(3x2 Jrfi)f'(x3 +3x).f2 (x3 +3x).
Ta thay g'(x)= 3(3x2 +3) >0,VxeR va 1~ (x3 +3x) >0,VxeR nén ddu ciia g'(x) chinh la
dau cia f’(x3+3x)
X +3x=-1 x=x~-0,32

f(x+3x)=06 [ X +3x=0 < |x=0

¥ +3x=1 x=x,~0,32

DAA — A NYOL WOHN

) e Cn —-1<x<0
T bang bien thién cua ham f(x) taco f'(x)>0< )
x>

~1<x*+3x<0 <x<0
Do d6 f’(x3+3x)>0<:{ e c{xl g

X +3x>1 x> X,

Ta c6 bang bién thién cia ham s g (x)

g’ (x) - 0 + 0 — 0 -+

g(x)

Vay ham s6 g(x) c6 2 diém cyc tiéu.

Cau3: Cho ham sd f (x) c6 dao ham trén tap R va d6 thi ham s6 y=f '(x) duogc cho nhu hinh vé&
bén. S6 diém cyc tri cia ham s6 y = /> (x3 —1) la

y

S

—4

DAA — AANYOL WOHN

A. 2. B. 4. C.3. D. 5.
Loi giai

Taco y' =2019.1"(x* —1).f"(x’ 1) 3%,
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NHOM TOAN VD-VDC Cic dang todn vé ham dn lién quan dén cwe tri ciia ham so

Tacod y' = " (x3 —1) >0 VxeR va 3x>>0 VxeR néndiucia y' ciing chinh 13 diu ciia

biéu thue f'(x* -1).

X =1=-1 x=0
Ta co f’(x3—1)=0<:> Fol=1 o|x=32.
xX*—1=2 x=33

¥-1<-1 |x<0
Dua vao db thj cia ham sé y = f"(x) ta thiy f'(x3—1)>0<:> P-1>1e]||x>32.
X -1#2 x=33

Tuong tu f’(x3—1)<0c>—1<x3—1<1c>0<x<§/§.
Vi vdy suy ra ham s6 y = f*" (x3 —1) ¢6 hai diém cyc tri.

Cau4: Chohamsé y = f(x) c6 dao ham trén R théa f(2)= f(-2)=0 va do thi ham s6 y = f"(x)

c6 dang nhu hinh v€ bén dudi.

A b2
NI\

S6 diém cuc tri cia ham s6 y = (f(2x—1))2018 la

A. 3. B. 4. C.2. D. 5.
Loi giai
Chon A

Dya vao d thj ham s6 y = f"(x) ta 1ap duoc bang bién thién cua y = f(x) nhu sau:

X | —0 -2 1 2 +00
y!

ANy

Xéthamsd y=(f(2x-1))"", taco y'=2018./27 (2x—1).2.f"(2x-1).

Dua vao bang bién thién ta thdy f(2x-1)<0, VxeR= /7 (2x-1)<0, VxeR.

Nén dau cta y' ciing chinh 1 ddu cua biéu thic: —f’(2x - 1) .

DAA — dA NYOL WOHN

DAA — AANYOL WOHN
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NHOM TOAN VD-VDC Cic dang todn vé ham dn lién quan dén cwe tri ciia ham so

1
o m-l<2 |57
Taco y'<0 < f'(2x—-1)>0 < o :
1<2x-1<2 3
I<x<—
2
Z
T
-—<x<lI S
2<2x-1<1 o <
Tuongty y' >0 < f'(2x-1)<0 & = —
2x-1>2 3 o
x>= S
2 z
’ 2018 . A . <
Tur d6 suy ra ham so y:(f(2x—l)) c6 3 diém cuc tri. ?
A N -y NS <
Cau5: Chohamso y= f(x) c6 bang bien thién w
Q
X — -2 0 1 +a0
79 + 0 - 1 + 0 -
7
/() 4 /
/ \2
Hoi ham s6 y:[ f (2—x)]2 ¢6 bao nhiéu diém cuc tri?
A. 4. B. 3. C.5. D. 7.
Loi giai
Z
Y ==2.1(2-x).f"(2-x). =
<
2—-x=a<-2 x=2—-a>4 8
, , f(2-x)=0 |2-x=b>1 x=2-b<l >
y=0-21(2-x)./"(2-x)=0< N & ~
f'(2-x)=0 2—-x=-2 x=4 <z
2-x=1 x=1 -
. . <
»' khong xac dinh < f'(2—x) khong xac dinh < 2-x=0< x=2 g
Dya vao do thi f(x) tathdy f(2-x)>0c a<2-x<b2-b<x<2-a
, 2-x<-2 x>4
f'2-x)>0= N
0<2-x<l1 l<x<2
Ta c6 bang xét dau '
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NHOM TOAN VD-VDC Cic dang todn vé ham dn lién quan dén cwe tri ciia ham so

. —0 2—bh 1 2 4 2—a +00
. - — 0 + || - 0 + +
I I:I —x]
- 0+ + + + 0 -
fl:E—x]
» - 0 + | |l + 0 - 0 +

Vay ham sd y = [f(z —x)]2 c6 5 diém cuc tri.

Cau6: Chohamsb y = f(x)c6 daoham trén R va c6 bang xét dau f’(x) nhu sau

f(x) — 0+ 0+ 0 -

Biét rdng ham s6 y = f'(x)1a ham da thirc c6 d0 thi cét truc hoanh tai mot diém duy nhat.

Hoi ham s6 y = f*(x* —2x)c6 nhiéu nhét bao nhiéu diém cyc tiéu?

A. 4. B. 2. C.5. D. 3.
Loi giai
Chon D
+) Taco y = f(x)1a ham da thic 6 db thi cat truc hoanh tai mot diém duy nhit nén
x=a<-2
x)=0=
f( ) L =b>3

bat g(x)= f? (x2 —2x). Taco g'(x)= (2)6—2)]”(362 —2x)f(x2 —2x).
Pé ham s6 y = f? (xz - Zx) c6 nhiéu diém cuc tiéu nht thi phuong trinh f(x2 - Zx) =0 ¢6

nhiéu nghiém nhit = x> —2x=5b>3(vi x* —2x>~1,Vx)

x=1 [x=1 x=1
x2_2x:_2 x2_2x+2:() x:li\/z
P 2x-1=0 =-1
gx)=0c|x’-2x=1 < x2 2x X O<:> o ;
5 x —2x-3= X =
x —2x=3
5 5 b x:x1<—1 x=x1<—1
_)C TeX= _x=x2>3 _)C=)C2>3

Trong d6 cac nghiém —1, 1, 3 x;;x, 1a nghiém boi 1é va 1+ \/5 12 nghiém boi chan. Vi vy ham
) g'(x) chi d6i dau khi di qua cac nghiém —1, 1, 3;x,; X, .

Taco g'(0)=-2/"(0)<0 (do f'(0)>0).

Bang xét dau g'(x)

DAA — A NYOL WOHN

DAA — AANYOL WOHN
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NHOM TOAN VD-VDC Cic dang todn vé ham dn lién quan dén cwe tri ciia ham so

O S NN 1) RS (N K/ B S
0 )

g'(x) -0+ 0 - -0 ¢ + 0 -0 4
Vay ham s6 y = f2 (x2 —2x) c6 ding 3 diém cuc tiéu. %
O
Cau7: Cho ham y = f(x) xéac dinh va lién tuc trén R théoa man f(1) f(2) <0 va bang xét dau cia E
S (x) ©)
-
x | 1 2 + zZ
F®) 0 0 n S
\
A 2 . " « <
Hoéi ham s6 g(x) = f“(x—2019) c6 bao nhiéu cyc tri? g
A. 4. B. 6. C.5. D. 7.
Loi gidi
Chon C

g'(x)=2f(x-2019) f'(x-2019)

£(x=2019)=0(1)

gw=0s L“(x—zow) ~0(2)

+) Vi f(1)f(2) <0 va tir BBT suy ra dd thi y = f(x) cat Ox tai 3 diém phén biét c6 hoanh do
x, <lL,1<x,<2,x,>2. Ma d6 thi ham s f(x—2019) cé dwoc bang cach tinh tién theo

phuong truc hoanh sang phai 2019 don vi, nén n6 sé& cat truc hoanh tai 3 diém phan biét c6 hoanh

do x, <2020,2020 < x, <2021, x, > 2021

x—2019=1 x=2020
Q)= =
x—2019=2 x=2021

Do vay pt g'(x) =0 c6 5 nghiém don phan biét +) KL ham g(x) c6 5 cuc tri

DAA — AANYOL WOHN

LOT BINH: Chung ta c6 thé tong quat: Cho ham y = f(x) xéac dinh va lién tyc trén R thoa
man f(a,)f(a,) <0, f(a,)f(a;)<0 ..., f(a,,)f(a,) <0 vabang xét dau cia £(x)

ﬂJ ............. ) +7
f ({J + 10 -0 4 0

( f'(x) dbi ddu dan xen khi qua a,,...a,,)
S6 cuc tri cia ham s6 g(x) = f*(x+¢) 1a 2n+1

Chu8: Chohamsdy = f(x) xé4c dinh, lién tuc trén R va c6 bang bién thién nhu sau?

Hhttps://www.facebook. com/groups/toanvd.vdc Trang 20



NHOM TOAN VD-VDC Cic dang todn vé ham dn lién quan dén cwe tri ciia ham so

z |[—oc 0 1 2 +oo

VAVAN

2018
Hamsd g(x)= (f( x| D c6 bao nhiéu diém cuc tri?
x+2
A. 7 B.3 C.5 D. 6
Loi gidi

Chen D 2017
Thcéngy=ﬂn8(xj2f'{f(;;;jj "f(;;;j
f(x—ljzo (1)

+2
g(x)=0e| 7 |
x—
' =0 2
f(x+2j ( )
=L (a<0)
xX+2
o —— =b;(0<b<])
") Dya vao bang bién thién ta co: f( )=0<:> x+2
x+2 -
=c;(1<c<?2)
x+2
L gi@d>2)
x+2
0 x+2 - x+2
x—1:2
x+2

1 X —
Nhéan xét: ham s6 y =
x+2

1a ham sb don diéu trén tap xac dinh nén phuong trinh (1) co 4

nghiém don, phuong trinh (2) c¢6 2 nghiém don va nghiém ciia phwong trinh (1) va phuong

trinh (2) khong tring nhau.

x—1

N A =1 (V)
1 g'(x) khong xac dinh < | x+2

x=-2

Nhan xét: x = -2 khong thudc tap xac dinh cta y = g(x)

DAA — dA NYOL WOHN

DAA — AANYOL WOHN
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NHOM TOAN VD-VDC Cic dang todn vé ham dn lién quan dén cwe tri ciia ham so

Vay g'(x)=0c6 6 nghiém don khac —2 nén ham s y= g(x)co6 diém cuc trj.

Cau9: Chohamsb y= f(x)xéac dinh va lién tuc trén R va c6 bang bién thién nhu sau:

—0 -3 1 +00
y - 0 - 0 -~

y +OO\_2/3\—00

, 2 9
Hoi ham s6 g(x)= [ f(e*- 3)} ¢6 bao nhiéu diém cuec tri?

A. 4. B. 3. C.2. D. 5.
Loi giai

Chon B

g'(x)=2e"f(e"=3).f(e" -3)
g'(x)=0e f(e"-3)=0
Hoac f'(e* -3)=0

Dua vao BBT ta dugc:

1 Gidi f(e* -3)=0
e -3=a(a<-3) e =a+3<0 (vOnghi€m)
[ e*=3=b(-3<b<])
<x=b+3 (*)
< x=In(b+3) (1 nghiém)
] e"=3=c(c>1)
et =c+3 (*F)
< x=1In(c+3) (1 nghiém)
1 Gidi f'(e"=3)=0
e -3=-3s¢" =0 (v nghiém)

Hodc ¢* -3=1<¢" =4 < x=In4 (1 nghiém)

Lay ¥~ In4 thay vao (*) va (**) khong thoa man déu kién ctia b va ¢ nén 3 nghiém trén khong

tring nhau = g'(x)=0 co6 3 nghiém don
Vay g(x) c6 3 cuc tri

Chu 10: Chohamsb y = f(x) lién tyc trén R, c6 bang xét dau cia f'(x) nhu sau:

DAA — dA NYOL WOHN

DAA — AANYOL WOHN
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NHOM TOAN VD-VDC Cic dang todn vé ham dn lién quan dén cwe tri ciia ham so

Cau 11:

x | -5 0

S'(x) + 0 - 0 +

Biétring f(~5)<0 va f(5)>0.S6 diém cyc trj cia ham s y = [f(x2 —6x)]2 la

A7 B. 8. C.9. D. 6.
Loi giai
Chen A
2x—-6=0=x=3
Taco: y'=2(2x—6).f'(x* —6x).f (¥ =6x) =0 | f'(x¥*—6x)=0 (1)
f(x¥*-6x)=0 (2)

, , P—bx=-5<x=5x=1
+) Tir (1) két hop voi bing ddu f'(x) tacd f'(x*—6x)=0¢| " 6x . ¥ . x6
X —0x=U0=>x=0x=

+) Tir (2) két hop bang dau f'(x) vadk f(-5)<0 va f(5)>0 tacd
f(x2 —6x) =0 x’—6x=x,¢ (0;5) nén pt x> —6x—x, =0 c6 2 nghiém phan biét khac céac

nghiém trén.

+) C4c nghiém d6 1a nghiém bi 1¢ (nghiém don) => ham sb y = [ f(x- 6x)T c6 7 cyce tri

Cho ham s6 lién tuc trén R, c6 bang xét diu cua f’(x) nhu sau:

x o0 0 3 +ao0

f’(\x‘) — 0 + —
+oo 1
\ § \ B
4 2 3 . .
Hamso y = [f(4—x )] ¢6 bao nhiéu cuc tri?
A. 2. B. 3. C.4. D.5.
Loi giai

THL Taco y'=-6x[ f(4-2)] ./ (4-2) =0 [ r(4-2)] =0 (1)

DAA — dA NYOL WOHN

DAA — AANYOL WOHN
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NHOM TOAN VD-VDC Cic dang todn vé ham dn lién quan dén cwe tri ciia ham so

Cau 12:

Ciu 13: Cho ham bac ba y = f(x) c6 dao ham trén R va c6 bang xét ddu y' nhu sau.

+) Dua vao bang xét ddu y’ ta co pt(1) c6 nghiém nhung déu 1a nghiém boi chin nén tai d6

khong phai 13 diém cuc tri.
HTr2)tacd 4—x"=0=>x=2,x=-2
TH2. Diém lam cho y’ khong xac dinh: 4—x* =3 =>x=1,x=-1

Vaytaco 5 diém cuc trj

Cho ham s y = f(x) lién tyc trén R, c6 bang xét dau cia f'(x) nhu sau:

x —00 -5 0 4

J(x) — 0 + 0 — 0

, 4
Hamso y= [f(4—\/;)+3} ¢6 bao nhiéu cyec tri?

Al B.3. C.5.
Loi giai

TXD D =[0;+x)

Ta c6 y'—T (4=x) | s (4—\/;)+3T,(x>0)

'=0< ( \/_) (1)
g f(4—\/;)+3:0 (2)

~

4—Jx=-5<x=81
HTir()tacs: f'(4-Vx)=0o|4-Vx=0cx=16
4-x =4 x=0g(0;+0)

4-x=ae(0;4) = x=x

D TE @) @b f{4-dF) 30
) T (2) ta co f( x)+ < 4_\/;:be(4;+oo)<:>x€@

4
Vay co y:[f(4—\/;)+3J c6 3 cuc tri.

7 (%) \2/5\-7/+

DAA — dA NYOL WOHN

DAA — AANYOL WOHN
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NHOM TOAN VD-VDC Cic dang todn vé ham dn lién quan dén cwe tri ciia ham so

DAA — dA NYOL WOHN

T —0C 1 3 +oc
Yy’ + 0 - 0 +
Goi m va n lan luot 1a sb diém cuc tri nhiéu nhat va it nhat cua ham s
y=g(x)=[F(2x+1)] . biét £(3)<0.Khid6 2m—3n bing
A 4. B. 1. C.-3. D. 2.
Loi giai
Chon A
f(2x+1)=0 f(2x+1)=0 | f(2x+1)=0
Taco g'(x)=4f(2x+1).f'(2x+1)=0<|" ©|2x+1=1 <|x=0
fax+1)=0 1, 13 x=1

Suy ra s6 diém cuyc tri cia ham s6 g(x) phu thudc s nghiém ctia phuong trinh f (2x + 1) =0.
M Truong hop 1: f(l) > (0. Suy ra phuong trinh
2x+1=a<1

f(2x+1)=0<|2x+1=b,be(1,3) = x:%e(o;l).

2x+1=¢c>3 c—1

Vay truong hop nay g'(x) ¢6 5 nghiém don phéan biét nén ham s6 y= g(x) ¢6 nam diém cuc

tri.

x=0
2x+1=1

M Truong hop 2: f(1)=0. Suy ra phuong trinh f(2x+1)=0< o _ .

ghop 2: f(1)=0. Suy ra phuong trinh f(2x+1) [2x+1=a>3 x:aTl>1

Vay truong hop nay g'(x) ¢6 2 nghiém don phéan biét nén ham s6 y= g(x) ¢6 hai diém cuc

tri.
M Truong hop 3: f(1)<0. Suy ra phuong trinh f(2x+1):0<:>2x+1:a>3<:>x:“;1 >1.

Vay truong hop nay g’(x) c6 3 nghiém don phéan biét nén ham s6 Y= g(x) c6 ba diém cuec tri.

DANG TOAN 8. Biét BANG XET DAU ham s6 y=/'(x) xét cwe tri cia ham s6

y=g(x)= [f(u(x))]k trong bai toan chira tham s6 .

DAA — AANYOL WOHN
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NHOM TOAN VD-VDC Cic dang todn vé ham dn lién quan dén cwe tri ciia ham so

DANG TOAN 9. Biét BANG XET DAU ham sb y = f'(u(x)) xét cye tri ciia ham

0 y=f (x) trong bai toan khéng chira tham 50.
Cau 1: Cho y= f(x)laham sd xé4c dinh va c6 dao ham trén R .
Biét bang x4c ddu cta y = /"(3—2x) nhu sau:

3 4 +o0

|- -

f'(3-2v) | -0 4

(=N} SRRV

~ 0 - 0 =+
Hoi ham s6 y = f(x) c6 bao nhiéu diém cuc dai

A. 0. B. 1. C.2. D. 3.
Loi giai

Pat u=3-2x =>x=

Taco f'(3-2x)=0<|x=

1 5
Cex<2  [2<u<4
Honnita f'(u)>0< f'(3-2x)>0 < 25, <:>[ s

Bang bién thién

o -5 -3 -2 4 4+
0 _

LR NN

Cau2: Cho y= f(x) xc dinh va c6 dao ham trén R.

Biét bang xét ddu cia y = f ’(%/; ) nhu sau

DAA — dA NYOL WOHN

DAA — AANYOL WOHN
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NHOM TOAN VD-VDC Cic dang todn vé ham dn lién quan dén cwe tri ciia ham so

x| - -1 8 27 +90
/() ‘ -0 o+ 0 - 0 4
Tim s6 diém cuc trj ctia ham s6 y = f/(x)
Z,
an
A. 0. B. 1. C.2. D. 3. 2
Loi gidi -
o
Chon D >
Dat u =3x =>x=u’ é
|
x=-1 <
S'(¥x)=0 <|x=38 =
x=27
u=-1
Suyra f'(u)=0=|u=2
u=3
, s -1<x<8 l<u’ <8 -l<u<?2
f(u)>0 :>f(\/;)>0 :>|:27<x <:>|:27<u3 <3[3<u
Bang bién thién
X —0 -1 2 3 +ao0
S(x) - 0 + 0 - 0 +
=
N :
—
r r NV 4 X r o
DANG TOAN 10.  Biét BANG XET DAU ham so y = f'(u(x)) xét cye tri ciia ham ;Z>
s0 y=f(x) trong bai toan chira tham 50. é
|
<
O
@)
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NHOM TOAN VD-VDC Cic dang todn vé ham dn lién quan dén cwe tri ciia ham so

Bbbbbbh Chuyén dé:

CAC DANG TOAN VE HAM AN
LIEN QUAN DEN CUC TRI
CUA HAM SO

NHOM TOAN VD-VDC

1. 8.8.8.0 ¢

CAC DANG TOAN VE HAM AN LIEN QUAN PEN BAI TOAN CUC TRI CUA HAM SO

PHAN 5: CU'C TRI CUA HAM CHUA GIA TRI TUYET POI

Dang todn 1. Biétdd thi ham s6 y = f(x) xét cuc trj cia ham s6 y =|f (x)|

Dang toan 2. Biét o thi ham s y = f (x) xét cyc tri ciia ham 6 y = f (ax+b)|

Dang toan 3. Biét d6 thi ham s0 y = f (x) xét cyc tri cia ham sb y = £ (|x|)

Dang toan 4. Biét do thi ham s6 y = f(x) xét cyc tri cia ham sb
y=f(]x+d|),y=f(x+a]+b) ...

Dang tosn 5. Biét bang bién thién ham s y = f(x) xét cyc trj cia ham s6 y =|f ()

Dang toan 6. Biét bang bién thién ham s y = f(x) xét cyc trj cia ham s6 y =|f (ax+5)|

Dang toan 7. Biét bang bién thién ham s6 y = f(x) xét cyc tri ciia ham s6 y = £ (|])

Dang tosn 8. Biét bang bién thién ham s6 y = f (x) xét cyc trj ciia ham s6
y=f(]x+d|),y=f(x+a]+b) ...

Dang to4n 9. Biét do thi ham s y = f"(x) xét cyc tri cila ham s6 y =|f ()|

(x)
Dang todn 10.  Biét dd thi hamsé y = f"'(x) xét cuc tri cia ham s y = |f(ax+b)|
Dang todn 11.  Biétdo thi ham s y = f'(x) xét cuc tri cia ham s6 y = f(|x])
Dang toan 12.  Biét do thi ham s y = /"(x) xét cyc tri cua ham s6

),y:f(|x+a|+b)

y= f(|x +a
Dang toan 13.  Biét bang xét ddu ham sb y = f'(x) xét cuc tri cia ham s6 y = |f(x)|
Dang toian 15.  Biét bang xét ddu ham sé y = f'(x) xét cuc tri ctia ham s6 y = f(|x|)

(x)

Dang todn 14.  Biét bang xét dau hamsé y = f"'(x) xét cuc tri cia ham s6 y = |f(ax+b)|
(x)
(x) xét cuc tri cia ham s6

Dang toan 16.  Biét bang xét ddu hamsd y = f
),y:f(|x+a|+b)

y:f(|x+a

DAA — dA NYOL WOHN

DUA —dANVOL WOHN
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NHOM TOAN VD-VDC Cic dang todn vé ham dn lién quan dén cwe tri ciia ham so

DANG TOAN 1. Biét do thi ham sb y=f(x) xét cue tri clia ham s6 y= £ ()] -

DANG TOAN 2. Biét do thi ham sd y=f(x) xét cwe tri cia ham s
y:|f(ax+b)| .

Caul: Chohamsd y=f(x) c6 dd thi nhu hinh v& bén.

yl

C6 bao nhiéu gia tri nguyén ciia tham s6 m dé hams6 g(x)= |f(x +2019)+ m2| c6 5 diém cuc
tri ?
A. 1. B. 2. C.3. D.5.

Loi giai
Vi ham f(x) da cho ¢6 3 diém cuec tri nén f(x+ 2019) +m’ ciing ludn co6 3 diém cuc tri (do
phép tinh tién khong 1am anh hudng dén sé cuc tri).

Do d6 yéu cau bai todn < sb giao diém ciia d6 thi f (x+2019)+m* véi truc hoanh 1a 2.

Dé s6 giao diém cua do thi f(x+2019)+m’ véi truc hoanh 13 2, ta can

+Tinh tién do thi /(x) xudng dudi tdi thi€u 2 donvi ——m* <-2: vo ly
+ Hodc tinh tién d6 thi £ (x) 1én trén tdi thiéu 2 don vi nhung phai nhé hon 6 don vi
\/5 <m<A~6
—2<m’ <6 m<6 —2= yme{-2;2}.
—\/g <m< —\/5
Chu2: Hinh v& bén 12 do thj ciia ham s6 y = f(x).
y
~12
| o\ X
_____ 5\
—6L--\

DAA — dA NYOL WOHN

DUA —dANVOL WOHN
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NHOM TOAN VD-VDC Cic dang todn vé ham dn lién quan dén cwe tri ciia ham so

Goi S 1a tap hop cac gia tri nguyén dwong cta tham sé m dé ham sd y = |f(x—1)+m| cod 5

diém cuyc tri. Tong gia tri tat ca cac phan tir cia S bang

A. 12. B. 15. C. 18. D. 9.
Loi giai

Chon A

Phwong phap:

+ Xdc dinh do thi ham s6 y = f(x—1)

+ A}) dung tinh chat: S6 cue tri ciia do thi ham s6 y= |f(x)| bc%ng téng 6 cue tri cia do thi ham
$6 y= f(x) va s6 giao diém (khéng phdi la cyc tri) ciia do thi ham s6 y = f(x) voi Ox.

Cach 1:

Nhan xét: SO giao diém cta (C):y = f(x) véi Ox bang s6 giao diém ciia (C'):y=f(x-1)
voi Ox .

Vi m>0nén (C"):y=f(x—1)+m c6 dugc bang cach tinh tién (C'):y = f(x—1) lén trén m

don vi.

v/ \ X
vy \ 1
s 1 1
\ 1 “ ,'
\ ! \ K X
\ h \ 1
\ 1 1 1
\ I \ 1
v v
N/ X4
THI:0<m<3 TH2:m =3
\‘ II x
[
! X
TH3:3<m<6 TH4:m>6

THI1: 0<m <3.Dd thi ham s6 ¢6 7 diém cuec tri. Loai.
TH2: m =3.Dd thi ham sb ¢6 5 diém cuc tri. Nhan.
TH3: 3<m<6.Dd thi ham sb ¢6 5 diém cuc tri. Nhan.
TH4: m> 6. Db thi ham sb ¢6 3 diém cuc tri. Loai.
Vay 3<m<6.Do meZ nén me{3;4;5}.

DAA — dA NYOL WOHN

DAA — AANVOL IWOHN

nhttps://www.facebook. com/groups/toanvd.vdc Trang 3



NHOM TOAN VD-VDC Cic dang todn vé ham dn lién quan dén cwe tri ciia ham so

Vay tong gia tri tit ca cac phan tir cia S bang 12.
Cach 2

Tinh tién d6 thi ham s6 y = f(x) sang phai 1 don vi, ta dugc dd thi ham s6 y = f (x-1).

Do d6 d6 thi ham s6 y = f(x—l) ¢6 3 cuc tri va c6 4 giao diém véi Ox.

Dé dugc d6 thi ham s6 y = f(x)+m v6éi m nguyén duong ta phai tinh tién d6 thi ham s6

y=f(x—1) Ién trén m don vi

Dé thoa man diéu kién dé bai thi do thi ham sé y = f(x—1)+m cdt Ox tai ding 2 diém (khong

phai 1a diém cuc tri cua chinh nd), do d6 3<m<6= S ={3;4;5}.
Tong gia tri cac phan tir caa S 1a 12.

Ciu3: Choham sd bacba y= f(x) ¢ d6 thi nhu hinh v&.

-":‘ L 3
1 1
o\ A
Il._1
Ham sd y = |f(|x+ 1| —1)| c6 bao nhiéu cuc tri?
A. 11 B. 7. C.5. D. 6.
Loi giai

Xétham sb y = f(|x+1|-1)

1
Ta co y'=ﬁf’(|x+l|—l)

x=1
|x+1|-1=0 x=0
=
|x+1|-1=1 x=-2

x=-3
y" khong xac dinh tai x=-1.

Béng bién thién

DAA — dA NYOL WOHN

DUA —dANVOL WOHN
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NHOM TOAN VD-VDC Cic dang todn vé ham dn lién quan dén cwe tri ciia ham so

x |- -3 -2 -1 0 1 +20
V' - 0 + - + i +
Y I ﬂ: M 0: >0 +20
Z
s
O-
f(-1)<0 <
H
r r o
Duva vao BBT ctia ham s6 y = f(|x+ 1| —1) suy ra BBT ciia ham s6 y = |f(|x+ 1| —1)| . :Z>
, <
Vay ham so y:|f(|x+1|—1)| c6 11 cyec tri. ?
<
Ciu 4: Hinh v& 12 d6 thi ham s6 y = f(x). Goi S 1a tap hop céac gia trj nguyén dwong cua tham sd m dé g
ham sé y = | f(x=-D+ m| c6 5diém cuc tri. Téng gia tri tit ca cac phan tir cia S bang
¥ A
1 / 3 ;
-6
A. 9. B. 12. C. 18. D. 15.
=
Loi giai O-
<
Chon B -
o
Duya vao d6 thi ham s6 y = f(x) ta thiy ham sd ¢o 3 cuc tri. Dz>
<
S6 cuc tri ctia ham s& y = f(x—1)+m bang véi sé cuc tri cia ham s6 y = f(x—1) va bang s6 |U
cuc tri cia ham s6 y = f(x). <
o
@)

S6 cuc tri ctia ham s6 y = | f(x-D+ m| bang s cuc tri ciia ham sd y = f(x) cong v6i sd nghiém

don cta phuong trinh f(x—1)+m=0 (*).
Tacd f(x—1)+m=0= f(x—-1)=—-m< f(t)=—m véi t=x—1.

Pé ham s y = | f(x-D+ m| ¢ ¢6 5diém cuec tri thi phuong trinh (*) phai c6 2 nghiém don phan
biét.

Do d6 -6 <-m <3 hodc 2<-m=me{3,4,5} = S =3+4+5=12.
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NHOM TOAN VD-VDC Cic dang todn vé ham dn lién quan dén cwe tri ciia ham so

DANG TOAN 3. Biét do thi ham s6 y = f(x) xét cuc trj ciia ham s6 y = f(|x])

Caul: DO thi ham s0 y = f(x)=-2x"+9x’ —12x+4 nhu hinh v&. Tim tat c4 cac gié trj cua tham so

thuc m dé phuong trinh 2|x|3 —9x* +12|x|+m =0 c6 6 nghiém phan biét

Yy
A
1 2
0 ! X
“1]---\
A. (-1,0). B. (-3;-2). C. (-5;-4). D. (—4;-3).
Loi gidi

Xét phuong trinh: 2[x] —9x> +12|x|+m =0 & 2|af +9x> —12|x|+ 4 = m+4(¥)

S6 nghiém cuia phuong trinh (*) 12 s giao diém cua d6 thi ham sé y = f (|x|) va duong thing

y=m+4.
Ta ¢6 do thi ham s6 y = f(|x]) nhu sau:
Y
4
-2 -1 1 2

Dua vao dd thi ham sé ta thay dé (*) c6 6 nghiém phan biét thi —1<m+4<0< -5<m<—4.

Cau2: Chohamsd y= f(x) c6dd thi (C) nhu hinh v& bén. Ham s6 y = f(|x|) c6 bao nhiéu diém cuc

tri?

DAA — dA NYOL WOHN

DUA —dANVOL WOHN
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NHOM TOAN VD-VDC Cic dang todn vé ham dn lién quan dén cwe tri ciia ham so

VA

=y

A. 3. B. 4. C.5. D. 6.

Loi giai
Chen C

Do thi (C') ctia ham s6 y = f(|x|) dugc vé nhu sau:
+ Giit nguyén phan dd thi ctia (C) ndm bén phai tryc tung ta duge (C,)
+ Ly d6i xtmg qua truc tung phan do thi cua (C,) ta duge (C,)

+Khi d6 (C")=(C,)U(C,) cb db thi nhu hinh v& dusi

Tir do thi (C") ta thdy ham s6 y = f(|x]) ¢6 5 diém cyc tri

Cau3: Chohamsd y=f(x) c6dd thi (C) nhu hinh v& bén. Ham s6 y = f(|x|) c6 bao nhiéu diém cuc

tri?
A
A. 1. B. 2. C. 3. D. 4.
Loi giai

D4 thi (C') cuahams6 y = f(|x]) duoc v& nhu sau:

DAA — dA NYOL WOHN

DUA —dANVOL WOHN
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NHOM TOAN VD-VDC Cic dang todn vé ham dn lién quan dén cwe tri ciia ham so

Cau 4:

+ Giit nguyén phan dd thi cta (C) nam bén phdi truc tung ta dugc (C,).
+ LAy d6i xtmg qua truc tung phan dd thi cta (C,) ta duge (C,).
+Khi d6 (C')=(C,)U(C,) c6 db thi nhu hinh vé dusi

vA

Tir do thi (C") ta thdy ham s6 y = f(|x]) ¢6 1 diém cyc tri.

Cho ham s6 y = f(x) ¢6 do thi (C) nhu hinh v& bén. Ham s6 y = f'(|x]) ¢6 bao nhiéu diém cyc
tri?
A
X
A. 3. B. 4. C. 5. D. 6.

Loi giai
Chen C

Do thi (C') clia ham s6 y = f(|x|) dugc vé nhu sau:
+ Giit nguyén phan dd thi cta (C) nim bén phdi truc tung ta duge (C,).
+ Ly d6i xtmg qua truc tung phan do thi cua (C,) ta dugc (C,).

+Khi d6 (C")=(C,)U(C,) cb db thi nhu hinh v& dusi

DAA — dA NYOL WOHN

DUA —dANVOL WOHN
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NHOM TOAN VD-VDC Cic dang todn vé ham dn lién quan dén cwe tri ciia ham so

Tir d6 thi (C") ta thy ham s6 y = £ (|x|) c6 5 diém cyc tri.

Cau5: Chohamsd f(x) c6 dd thi nhu hinh v& bén. Sé diém cyc tri ciia ham sb y = f(|x|) la

[\

A. 3. B. 4. C.5. D.7.

Loi gidi
Chen D

D4 thi (C') cuahams6 y = f(|x]) duoc v& nhu sau:
+ Giir nguyén phan d6 thi cua (C ) nam bén phai truc tung ta dugc (Cl ) .
+ Ly d6i xtmg qua truc tung phan do thi cua (C,) ta dugc (C,).

+Khi d6 (C')=(C,)u(C,) c6 d6 thi nhu hinh v& dudi

Ll v

Duya vao d6 thi ham s6 y = f(|x|) co 7 cuc tri.

DANG TOAN 4. Biét do thi ham s6 y = f(x) xét cuc tri ciia haAm s6 y = f(|x+a

y:f(|x+a|+b)

),

Cau1: Chohamsd y= f(x) c6 dd thi nhu hinh v& bén dudi

DAA — dA NYOL WOHN

DUA —dANVOL WOHN
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NHOM TOAN VD-VDC Cic dang todn vé ham dn lién quan dén cwe tri ciia ham so

C6 bao nhiéu gia tri nguyén cta tham s m dé hamsé g(x)=f (|x + m|) ¢6 5 diém cuc tri ?
A.3. B. 4. C.s. D. V6 s0.
Loi giai

Tir d6 thi ham s ta thay:
Hamsd f(x) c6 2 diém cye trj duong.
—)f(|x|) c6 5 diém cue tri.

—f (|x + m|) c6 5 diém cwe tri v6i moi m (Vi tinh tién sang trai hay sang phai khong anh
huong dén sé diém cwe tri ciia ham so) .
Vay ¢6 vo s gia tri m dé ham s6 g(x) = f(|x+ m|) ¢6 5 diém cuc tri.

Cau2: Cho ham sé y=f(x)=ax'+bx’+cx’+dx+e 6 dO thi nhu hinh v& bén. Hoéi ham so
y=f(|]x+1]-3) c6 bao nhiéu diém cyc tri?

() \Y

Wan
\/

A. 3. B. 5. C. 6. D. 7.

8Y

Loi giai
Chon D

D6 thi ham sé y = f(|x+1|—3) dugc suy tir d6 thi ham sé y = f(x) bang cach

« Tinh tién sang phai 3 don vi;

« X6a bo phan dd thi phia bén trai truc tung, phan do thi phia bén phai truc tung thi ldy ddi xing
qua truc tung;

nhttps://www. facebook.com/groups/toanvd.vdc Trang 10
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NHOM TOAN VD-VDC Cic dang todn vé ham dn lién quan dén cwe tri ciia ham so

Cau 3:

Cau 4:

« Cubi cung tinh tién dd thi sang trai 1 don vi.

Cho ham s6 y = f(x) c6 do thi nhu hinh v& sau. Ham s y = f(|]x—3|) ¢6 bao nhiéu diém cyc

tri?

y=f(]x=3)(1), bt r =|x-3

, 120, Thi (1)tr¢ thanh: y = f(z) (¢20).

Co 1=y(x=3) =1 =23
(x=3)°
Co y,=t.f'(1)

V=0 < f(1)=0 @{Q‘ZO(VN) @[fzﬂ(L)@{xﬂl
e

f(t)=0 t=4

Ta c6 bang bién thién:

X |- -1 3

7
v/ _(|)+ _(|)+

N TN T

Dua vao BBT thi ham sd y= f(|x—3|) co 3 cuc tri.

+00

Cho ham s6 y = f(x) c6 do thi nhu hinh v& bén dudi.

)
4

3

DAA — dA NYOL WOHN

DUA —dANVOL WOHN
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NHOM TOAN VD-VDC Cic dang todn vé ham dn lién quan dén cwe tri ciia ham so

Tim m d¢ ham s6 g (x)= f(|x+m|)+2019m c6 5 diém cyc tri

A.m>—l. B. m>1.
2
1

C.mZ—E. D. m>1.

Loi giai

Tinh tién d6 thi y = £ (|x+m|)1én trén hodic xudng dudi khong 1am anh huéng dén s6 diém cuc
tri cia ham s6 da cho. Do d6 so cyc tri claham so y=g (x)béng sO cuc tri cua ham so

y =1 (jx+m).
bé f(|x+m|) c6 5 diém cuc tri thi f(x+m) phai c6 2 diém cuc tri dwong véi x+m >0.

Dua vao db thi ta thiy f(x)dat cyc tri tai x=1,x=2 nén f(x+m) dat cuc trj tai

24 m+m>0 1
x=2+m;x=1+m.Do dd Sm>——.
l+m+m>0 2

Cau5: Cho ham sb y=f(x) xéc dinh trén R va ham sb y=f’(x) c6 do thi nhu hinh bén. Dit
g(x)=f(|]x]+m). C6 bao nhiéu gia tri nguyén ciia tham s6 m d¢ ham sb g(x) c6 dimg 7 diém
cuc tri?

yA

A.2. B.3. C.1. D.Vo sb.
Loi giai

f(x+m) ,khi x>0

Ta co g(x):f(|x|+M):{f(_x+m) khi x <0

Do ham s y = f(x) xac dinh trén R = Ham ség(x) xac dinh trén R

DAA — dA NYOL WOHN

DUA —dANVOL WOHN
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NHOM TOAN VD-VDC Cic dang todn vé ham dn lién quan dén cwe tri ciia ham so

Vatalai co g(—x)= f(|]x|+m)=g(x) =Ham s6 g(x) 1a ham s chdn=> Do thj ham s6

v =g(x) déi xtimg qua truc Oy .

Hamsb y=g(x)c6 7 diém cuc tri<> Ham s6 y = g(x) ¢6 3 diém cyc tri duong, 3 diém cuc %
tri Am va mot diém cuec tri béng 0 (*) O
<
__3 -
* o
\ A . \ A ! 4 [ X = _1 >‘
Dya vao do thi ham s0 y = f'(x), taco: f'(x)=0< 5 Z
= <
x=5 )

\
A \ <
Xét trén khoang (0;+w0), ta duoc g (x)= f(x+m) o
@)

+Tacog'(x)=f"(x+m)

x+m=-3 x=-m-3

, x+m=-1 x=-m-1
+g(x):0<:> =

x+m=2 X=-m+2

x+m=35 x=-m+5

+Nhan thdy -m-3<-m—-1<-m+2<-m+5

A A s -m—1>0 me 7
Theo yéu cau (*) bai toan < & 3<m<-le
-m—-3<0 m e {-3;-2}
{ oA 3 oA oA \ A y o o \ A z
DANG TOAN 5. Biét bang bién thién hamso y = f(x) xét cue tri cia ham so y = |f(x)| T
2\
Caul. Chohamsd y=f(x) cé bang bién thién nhu sau. DS thi ham sé y = |f(x)| c6 bao nhiéu diém,
cuc tri ;o>
= 2 0 2 0 %
() + 0 - 0 + 0 - S
|
2 2
<
/ J
f(x) -4 aQ
—0o0 —o0
A. 5. B. 6. C. 3. D. 7.

Loi gidi
Chon D

D6 thi ham y = |f(x)| gdm 2 phan:
+Phin do thi y = f(x) nim trén Ox (K¢ cd giao diém trén truc Ox )

+ Phén d0 thi 1ay d6i xtimg qua Ox cua dd thi y = f(x)ndm dusi Ox
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NHOM TOAN VD-VDC Cic dang todn vé ham dn lién quan dén cwe tri ciia ham so

Tir d6 ta co bang bién thién cia y = |f(x)|

X

—0 X -2 X, 0 X 2 X, +o0

/(%)

\0/2\0 /4 \-U/'Z\O/'

Tir bang bién thién nay ham s6 y = | f (x)| co 7 cuc tri.

Cau2. Chohamsd y=f(x) cé bang bién thién nhu sau. Do thi ham s y = | f (x)| ¢ bao nhiéu diém

cuc tri

X —0 -1 0 1 —+a0

£(x) - 0 + 0 - 0 +
+0 +00
1 1
A. 5. B. 6. C. 3. D. 7.
Loi giai

Chon C

D6 thi ham y = |f(x)| gdm 2 phan:

+Phanddthi y = f (x) nam trén Ox (K& ca giao diém trén truc Ox)

+ Phén d6 thi liy dbi xtimg qua Ox cua dd thi y = f(x)ndm dusi Ox

Ttr d6 ta c6 bang bién thién ctia y = |f(x)|

X

| (x)

+o0 +o0

Tur bang bién thién nay ham sé y = | f (x)| 6 3 cuc tri.

Cau3. Chohamsd y=f(x) c6 bang bién thién nhu sau. D6 thi ham s y = |f(x)| ¢6 bao nhiéu diém

cuc tri
X —on -3 0 3 +00
£'(x) - 0 + 0 - 0 -
+o0 +00
f(x) \ /"5 \ /
-76 -76

DAA — dA NYOL WOHN

DAA — AANVOL IWOHN
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NHOM TOAN VD-VDC Cic dang todn vé ham dn lién quan dén cwe tri ciia ham so

A. 5.

Chgon D

B. 6. C. 3. D. 7.

Loi giai

D6 thi ham y = |f(x)| gdm 2 phan:

+Phan do thi y = f(x) nam trén Ox (K¢ cd giao diém trén truc Ox )

+ Phén d6 thi liy dbi xtimg qua Ox cua dd thi y = f(x)ndm dusi Ox

Ttr d6 ta c6 bang bién thién ciia y = |f(x)|

X

—0o0

X, -3 X, 0 b 3 X,

£ (x)|

w\o/ ?6\0 AN ?6\.0

818

Tir bang bién thién nay ham sé y = | f (x)| c6 7 cuc tri.

Caud4. Chohamsd y= f(x) c6 bang bién thién nhu sau. D6 thi ham s6 y = |f(x)| ¢6 bao nhiéu diém

cuc tri
X —a0 -2 0 2 +0
£(x) 0 + 0 - 0 +
+o0 —+00
fx) \ /-l\ /
-17 -17
A.S. B. 6. C. 3. D. 7.
Loi giai
Chon A

D6 thi ham y = |f(x)| gdm 2 phan:

+Phanddthi y = f (x) nam trén Ox (K& ca giao diém trén truc Ox)

+ Phan d0 thi 1iy d6i ximg qua Oxctuaddthi y = f (x) nam dudi Ox

Tir d6 ta c6 bang bién thién cia y = |f(x)|

X

—a0

X, -2 0 2 X,

7 (x)|

)

NN

Tir bang bién thién nay ham s6 y = | f (x)| co 5 cuc tri.

Cau5. Chohamsé y= f(x) co bang bién thién sau:

DAA — dA NYOL WOHN

DAA — AANVOL IWOHN
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NHOM TOAN VD-VDC Cic dang todn vé ham dn lién quan dén cwe tri ciia ham so

0

Hamso y = |f(x)| c6 bao nhiéu diém cuc tri ?

I

A5 . B. 4. C.3. D.2
Loi giai
D6 thi ham y = |f(x)| gdm 2 phan:
+Phan do thi y = f(x) nam trén Ox (K¢ cd giao diém trén truc Ox )
+ Phan db thi lay d6i xtimg qua Ox cua dd thi y = f(x)ndm duéi Ox
Tir d6 ta c6 bang bién thién ctia y = |f(x)|
x —an -1 1 X +0
400

/()

N~

Dua vao bang bién thién, suy ra d6 thi ham sb y= | £(x)| ¢6 3 diém cuc tri.

Cau6. Chohamsd y=f(x) c6 bang bién thién nhu hinh vé:

T

—-oC -1

3 +o0

’

¥

-+ 0

= 0 +

N

D6 thi ham sé y = | f (x)| ¢ bao nhiéu diém cuc tri?

A.2

B. 4.

C.3. D. 5.

Loi giai

Vi @6 thi ham s y = |f(x)| gdm hai phan:

+) Phan d6 thi cia ham sé y = f'(x)ndm trén Ox.

+) Phan d6 thi d6i xtmg qua Ox voi phan d6 thi ham s6 y = f(x) nam duéi Ox

Nén tir bang bién thién ctia ham sé y = f (x) suy ra bang bién ctia ham s y = | f (x)| nhu sau:

DAA — dA NYOL WOHN

DUA —dANVOL WOHN
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NHOM TOAN VD-VDC Cic dang todn vé ham dn lién quan dén cwe tri ciia ham so

x —0 X, -1 3 +mo
V' -0 4+ 0 - 0 4+
¥ 5

HD\D/ \1 /'HD

Tir bang bién thién trén suy ra ham sé y = | f (x)| ¢6 3 diém cuc tri.

Cau7. Chohamsd y= f(x)co bang bién thién nhu sau:

x | —oc 1 2 +o0
f'x) . 0 - 0 -
+00 4
f(x) \
) —00

Db thi ham s6 y = | f (x)| ¢6 bao nhiéu diém cuc trj?
A. 4. B.2. C.5. D.3.
Loi giai
Tir bang bién thién cua ham sé y = f(x) suy ra phuong trinh f(x)=0 c6 ba nghiém phan biét

1a x,, x,, x; . Khi d6 ta c6 bang bién thién ctia ham s y = |f(x)| :

T L oo x 1 ZT9 2 I3 +0o0

f(@) - 0 + 9 - 0 + 0o - 0 4

AVAVAVYS

Suy ra d6 thi ham sé y = |f(x)| ¢6 5 diém cuec tri.

f(x)

Cau 8: Cho hamsb y=f (x) xac dinh trén R\ {1} , lién tuc trén mdi khoang xac dinh va c6 bang bién
thién nhu hinh vé

nhttps://www. facebook.com/groups/toanvd.vdc Trang 17
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NHOM TOAN VD-VDC Cic dang todn vé ham dn lién quan dén cwe tri ciia ham so

Cau 9:

X —o0 -1 3 +0

y + - 0 +

Hamso y = | f (x)| c6 bao nhiéu diém cuc tri?

A.4. B. 3. C.2. D. 5.

Loi giai
Chon A

Tur bang bién thién ctia ham sd y = f(x), suy ra bang bién thién cia ham s6 y = | f (x)| la

x | =% X -1 x 3 X3 +a0

NG NG T N

| () w ()

+uo
¥

Dua vao bang bién thién, ta suy ra ham so c6 4 diém cuc tri.

2 . cr s A . A 21N A my -2 ‘15
Tong céc gia tri nguyén cia tham so m dé ham so y =[x’ —3x”> —9x—5+—]| ¢6 5 diém cuc tri 1a

A. 2016. B. 1952. C. -2016. D. —496.

Loi giai
Xét ham sb f(x):x3 -3x° —9x—5+%.

Taco f'(x)=3x"—6x-9=0 c{x:_l

x=3

Ta c6 bang bién thién

fI‘] N\ + _[Il - gl + =
f["‘] _CC/ g\ §_3/ ”

Pé thoa yéu cau thi truc Ox phai cat ngang db thi tai 3 diém phan biét, tuc la:

ﬂ>0

& 0<m<64 thi f(x)=x—3x’—9x—5+2=0 c6 banghiém x,; x,; x, v6i
Z_32<0
2

x, <—1<x, <3<x;,taco bing bién thién cia ham so6 da cho Ia

DAA — dA NYOL WOHN

DUA —dANVOL WOHN
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NHOM TOAN VD-VDC Cic dang todn vé ham dn lién quan dén cwe tri ciia ham so

40 mn 32— 4 +o0
2 2
0 0 0

Truong hop nay ham sé da cho c6 5 diém cuc tri.

Nhu vay, céc gia tri nguyén cia m dé ham s d3 cho ¢6 5 diém cuc trila m e {l; 2;3;...;63} .

Tong céc gia tri nguyén nay 1a:

63(1+63)

S=1+2+3+..+63= =2016.

DANG TOAN 6. Biét bang bién thién ham sé y = f(x) xét cye trj ciia ham sd y = |f(ax+b)|

Cau 1:

Cho hamsd y = f (x) c6 bang bién thién nhu hinh vé&

% —no 1 4 +o
S(x) T 0 - 0 T
2019 Foo
S(x)
—0o —2020

Hoi d6 thi ham sé g (x)=|/(x—2019)+2020| c6 bao nhiéu diém cyc trj?
A. 2. B.3. C.4. D. 3.
Loi giai
Chon B
Céch 1: Do thi ham s6 u(x)= f(x—2019)+2020 c6 duoc tir do thi f(x) bang cach tinh tién
dd thi f(x) sang phai 2019 don vi va én trén 2020 don vi.
Suy ra bang bién thién cua u x)
x |- 2020 2023 +20
u (x) + 0 — 0 +
4039 +20
u(x) e
p _,x.--' . .. aff’/f"
—o¢ 0
)] | T2 4039 . T
0 0

DAA — dA NYOL WOHN

DAA — AANVOL IWOHN
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NHOM TOAN VD-VDC Cic dang todn vé ham dn lién quan dén cwe tri ciia ham so

Cau 2:

Dua vao bang bién thién suy ra d6 thi ham sé g (x)= |u (x)| c6 3 diém cuc tri. Chon B.

Cach 2:
bat u(x) :f(x—2019)+2020

: . ' x=2020
= = -2019)= =0
()= (e 2019) = () =0 | T2
Bang bién thién
x —00 2020 2023 +00
il (_y_’) T D - D
4039 +oo
H(I} x”’f’ ™~ /
e e
/-" -...a
—00 0
el | Foo 4059 Tee
p "'I. ™ "
'\.\.\l .-r.-r..l'- "'\-\.\,_ H*
0 0

Dua vao bang bién thién suy ra do thi ham s6 g(x)= |u (x)| ¢4 3diém cuc tri.

Chon B.

Cho ham s6 y = f(x) c6 bang bién thién nhu hinh v&

x -0 -1 3 +0
7'(x) - 0 - 0
5 +30
- - -
f(=)
e~ ~

Ham s6 y = |f(1 -3x)+ 1| ¢6 bao nhiéu diém cyc tri?
A. 2. B. 3. C. 4.

Loi giai
Chon D

bat g(x)zf(l—3x)+1 .

= g'(x)=-3./(1-3x) .

D. 5.

DAA — dA NYOL WOHN

DUA —dANVOL WOHN
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NHOM TOAN VD-VDC Cic dang todn vé ham dn lién quan dén cwe tri ciia ham so

Suy ra bang bién thién:
2 2
r —00 -3 3 +oo
J'(x) 0 -
b}
lo(a)] / \ / \
Véy ham s6 y =|g(x)| ¢6 5 diém cyec tri.
Céu3: Chohamsd y=/(x) c6 bang bién thién nhu hinh v&.
x |—oo 1 2 +0o0
I + 0 - 0 +
11 +oc
— 4

Biét @6 thi ham s6 g(x)= | (%) —m| ¢ 5 diém cuec tri. Khi d6 sb cac gia tri nguyén cta tham sé

cua m la

A. 6. B. 7. C.8. D. 9.
Loi giai

Do ham y = f(x) c6 hai diém cuc trinén y = f(x)—m c6 hai diém cyc tri.
Dé thoa man yéu cau bai thi sb giao diém ctia d6 thi y = f(x)—m véi truc hoanh phai 1a 3 hay
s6 giao diém ctia y = f(x) va y=m phdila3.g(x)=f(1-3x) = g'(x)=-3.f'(1-3x)
Suyra4<m<l1l .
Do meZ=>me{4,5,6,7,8,9,10} nén chon dap an B.
Chud: Chohamsd y= f(x) c6 bang bién thién nhu hinh v&
x —m 1 2 +ai0
F(x) + 0 - 0 +
11 +x
fll-‘i':l / \ /
— 4
DY thi ham s6 y =|f(x)—2m| c6 5 diém cyc trj khi va chi khi
11 11
A. me(411). B.me|Z—|. C.m=3. D.me|2—|.
Loi giai

DAA — dA NYOL WOHN

DUA —dANVOL WOHN
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NHOM TOAN VD-VDC Cic dang todn vé ham dn lién quan dén cwe tri ciia ham so

Tu bang bién thién ta c6 dd thi ham s6 y=/ (x) ¢6 hai diém cuec trj.

2o . L Y= -2 ' . N . )
Dé do thi ham so Y |f(x) m| c6 5 diém cuyc tri thi do thi y = f(x) cat duong thang
y=2m tai 5—-2=23 diém phan biét < 4<2m <11 <:>2<m<%.
DANG TOAN 7. Biét bing bién thién ham sb y = f(x) xét cwe tri ciia ham s6 y = f(|x|)

Ly thuyét:
. ) f (x) khix>0
o Taco y= f(|x|) = . .
f (—x) khix <0
Do d6, 6 thi (C') ciiaham s6 y = f(|x|) c6 thé dugc suy tir do thi (C) cua hams6 y = f(x)
nhu sau:
+ Giit nguyén phan dd thi (C) & bén phai truc tung ( ke ca giao diém cta (C) véi
tryc tung — néu c6), bo phan bén trai truc tung.
+ Lay dbi xtmg phan bén phai truc tung qua truc tung.
+ D0 thi (C') 1a hop clia hai phén trén.
s Tu bang bién thién cta ham sd y=f (x) ta suy ra s6 diém cuc tri, ddu cua cac diém cuc tri
ctia ham sd va su ton tai giao diém véi truc tung (néu co).
< Phuong phap chung giai quyét Bai toan: Biét bang bién thién ctia ham sé y = f(x). Tim
s6 diém cyc trj ciia ham sb y = f(|x|) :
- Budc 1: Tir bang bién thién ciia ham s6 y = f (x) , suy ra so diém cuc tri duong ctia ham sb
y=f(x). Giaisircé n diém.
- Bude 2: Xét sy ton tai giao diém cua do thi (C) cuaham so y = f(x)véi truc tung.
- Bude 3: Xac dinh s6 diém cuc tri cua ham s y=f (|x|)
v' Trudng hop 1: B6 thi (C) cia ham s§ y = f(x) cét tryc tung. Khi d6 sé diém cuc
trj ctia ham s6 y = /'(|x]) bang 2n+1
v' Trudng hop 2: D6 thi (C) ciiaham sé y = f(x) khong cit tryc tung. Khi d6 s6

diém cuc tri cia ham sé y = f(|x|) bang 2n.

2. Bai tap:
Caul: Chohamsd y= f(x)xdc dinh va lién tuc trén R, c6 bang bién thién nhu hinh v&. Tim s6 diém

cuc tri cia ham s6 y = f(|x|) .

DAA — dA NYOL WOHN

DAA — AANVOL IWOHN
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NHOM TOAN VD-VDC Cic dang todn vé ham dn lién quan dén cwe tri ciia ham so

T —0C -2 0 +00
f'(2) — 0 + 0 -
+00 2
e T~ T T
—9 — o
A. 0. B. 1. C. 2. D. 3.
Loi giai
Chon B

Tur bang bién thién ta thiy do thi ham s6 y = f(x)cét truc Oy tai diém cyc dai va ham s6

khong c¢6 diém cuc tri dwong nén ham sd y = f(|x|) c6 dung 1 diém cuc trj x=0.

. Tim so diém

Chu2: Cho ham sd y = f(x)x4c dinh va lién tuc trén R, c6 bang bién thién nhu hinh v&
cuc tiéu cia ham s§ y = f(|x|) .
z —00 -2 +00
(@) + | — +
3 +00
— 00 -1
A. 1. B. 2. C. 3. D. 4
Loi giai
Chon B
Tur bang bién thién ta thdy do thi ham s6 y = f(x)cét truc Oy va cé 1 diém cuc tiéu duong,
ma d6 thi ham s y = f(|x|) nhan Oy lam truc d6i xtmg nén ham sé y = f(|x|) ¢6 2 diém cuc
tieula x=+1 .
Cau3: Chohamsd y=f (x) xac dinh va lién tuc trén R, c¢6 bang bién thién nhur hinh vé.
T —00 1 3 +oo
f'(z) + — 0 +
3 +0c
f(2) / \ /
—c —1

Ménh dé nao sau day dung?

A.Hams6 y = f(|x]) c6 3 diém cyc tri.

B. Ham sd yv=f |x|) c6 mot diém cuc dai.
) c6 hai diém cuc tiéu.

(
C.Hams6 y = f(|x]
(

D.Hamsb y = f(|x]) c6 ba diém cyc ticu.

DAA — dA NYOL WOHN

DAA — AANVOL IWOHN
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NHOM TOAN VD-VDC Cic dang todn vé ham dn lién quan dén cwe tri ciia ham so

Loi giai
Chon D

Tir bang bién thién ta thiy db thi ham s6 y = f (x) cat truc Oy va c6 2 diém cuc tri duong,

Z
ma dd thi ham s6 y = /(|x|)nhan Oy lam truc d6i ximg nén ham s6 y = £ (|x|) c6 2.2+1=5 5
diém cuec tri trong d6 c6 3 diém cuc tiéu 1a cac diém x=0,x=+3 . <
H
o
r r >‘
Ciu4: Chohamso y= f(x)xéac dinh va lién tuc trén R, c6 bang bién thién nhu hinh v&. i
O
\
T - —1 +c0o (é)
f'(e) - 0 -
/ +mno
f(2) 1
o
Ménh d& nao sau day sai?
A.Hamsd y= f(|x|) khong co diém cuc dai.
B.Hams6 y = f(|x|) ¢6 mot diém cuc tri.
C.Hamsb y = f(|x|) cd mot cuc tri duong.
D. Ham sd y = f(|x|) khong co diém cyc tri. -
Loi giai S
<
Chon D -
o
Tir bang bién thién ta thiy db thi ham s6 y = f (x) ct truc Oy va khong cé cuc tri, DZ>
ma dd thi ham s6 y = /'(|x|)nhan Oy 1am tryc d6i ximg nén tir BBT suy ra ham s6 y = f/(|x]) c6 é
ding 1 diém cuec tri 1a diém cuc tiéu x=0. |<
Cau5: Cho ham sé y = f(x)xéc dinh va lién tyc trén R, c6 bang bién thién nhu hinh v&. Tim s6 diémg
cuc tri ciia ham s y = f(|x|) .
z o0 -2 1 4 +00
f'(z) + 0 - 0 + 0 -
. e
A. 2. B. 4. C. 3. D. 5.
Loi giai

Tur bang bién thién ta thdy do thi ham s6 y = f(x)cét truc Oy va c6 2 diém cuec tri duong,
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NHOM TOAN VD-VDC Cic dang todn vé ham dn lién quan dén cwe tri ciia ham so

ma d6 thi ham s6 y = f(|x|) nhan Oy lam tryc d6i xtmg nén ham s6 y = f(|x]) c6 2.2+1=5

diem cuc tri.

CAu 6: Cho ham sd y=f (x) xac dinh trén R\ {—1} va lién tuc trén cac khodng xac dinh cta no, c6 bang ~
. - . s
bién thién nhu hinh v&. Tim s6 diém cyc tri cia ham s6 y = f (|x|) : %
H
T —00 -1 400 o
’ ;>\
f'(e) - + Z
oo 1] é
f(&-”) / / ‘
_ <
1 oo U
A. 2. B. 1. C.3. D. 0. a
Loi giai
Chon B
Tir bang bién thién ta thiy do thi ham sé y = f(x)cat truc Oy va khong c6 cuc tri,
ma d6 thi ham s y = f(|x|) nhan Oy lam truc d6i xtmg nén tir BBT suy ra ham s6 y = f(|x|) co
dung 1 diém cyc tri 1a diém cuc tiéu x=0.
Cau7: Chohamsd y= f(x)xdc dinh trén R\{0} va lién tuc trén cac khodng x4c dinh cua no, c6 bang
bién thién nhu hinh v&. Tim s6 diém cyc tri ctia ham s6 y = f (|x|) .
T —00 0 +00
f'(2) - - Z
T
2 +00 (@)
f(:r) \ \ <
H
o 2 o
b
Z
A. 0. B. 1. C.2. D. 3. é
Loi giai |
Chon B é
Tur bang bién thién ta thdy do thi ham s y = f (x)khong cit truc Oy va khong 6 cuc tri, ®

nén tir BBT suy ra ham s§ y = f(|x|) khong c6 diém cuc tri.

Cau8: Chohamsb y=f (x) xac dinh trén R\{O} va lién tuc trén céc khoang xac dinh cua nd, c6 bang

bién thién nhu hinh v&. Tim s6 diém cuc tri cia ham so y = f (|x|) .
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NHOM TOAN VD-VDC Cic dang todn vé ham dn lién quan dén cwe tri ciia ham so

T e T T e
w7 e RN
N N 2

Ménh dé nao sau day dung?

A.Hams6 y = f(|x]) c6 mot diém cyc dai, mot diém cyc ticu.
B. Ham s6 y = f(|x]) c6 hai diém cyc dai.
C.Ham s6 y = f(|x]) c6 hai diém cyc ticu.
D. Ham s6 y = f(|x]) c6 ba diém cyc tri.
Loi gidi

Chon C

Tir bang bién thién ta thiy do thi ham s6 y = f(x)khong ct truc Oy va ¢6 1 diém cyc tri

duong, ma db thi ham sé y= f (|x|) nhan Oy lam truc d6i xtng nén tir BBT suy ra ham s6

y= f(|x|) ¢ ding 2 diém cuc tri 1a 2 diém cuc tiéu x = +1.

Cau9: Cho ham sé y = f(x)x4c dinh trén R\{l} va lién tuc trén cac khoang xéc dinh ctia né, c6 bang

bién thién nhu hinh vé. Tim s6 diém cuc tri cuia ham s6 y = f (|x|) .

T —00 -3 1 5 +00

f'(2) + 0 - - 0+

w7 Ny RN
o o 2

M¢nh dé nao sau day sai?

A.Ham s6 y = f(|x|) hai diém cyc trj khong am.
B.Ham s6 y = f(|x|) c6 hai diém cyc dai.
C.Ham s6 y = f(|x]) c6 hai diém cyc tiéu.
D.Hams6 y = f(|x]) c6 ba diém cyc tri.

Loi gidi

Chon B
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Tur bang bién thién ta thdy do thi ham s6 y = f(x)cét truc Oy vahamsd y = f(x)c6 mot cuc
tri duong, ma do thi hamsd y = f (|x|) nhan Oy lam truc d6i xtmg nén tir BBT suy ra ham s

y= f(|x|) ¢6 3 diém cuc tri, trong do6 c6 2 diém cuc tiéu x =45 va mot diém cuc dai x=0.

Z
Cau 10: Cho ham sé y=f (x) xac dinh trén R\{-1}, lién tyc trén cc khoang xac dinh cuiia nd va cé %
bang bién thién nhu hinh vé: <
H
X | —x -1 1 +c @)
) + + 0 - >
] ~ Z
+x 2 <
’ i / ' \ ©
1 "'/ - ~ 1 \
5
Khiang dinh nao sau day 1a dung? @

A. Db thi ham s6 y = f(|x|) ¢6 1 diém cyc tri.
B. Db thi ham s y = f(|x|) ¢6 1 diém cuc dai.
C. D thi ham s6 y = f/(|x|) c6 1 diém cyc tiéu.
D. D6 thi ham s6 y = f(|x|) khong co diém cyc tiéu .
Loi giai
Chon C
Tir bang bién thién ta thdy do thi ham s6 y = f(x)cét truc Oy vahamsd y = f(x)c6 mot cuc

tri duong 1a diém cuc dai, ma db thi ham sé y = f (|x|) nhan Oy lam truc d6i xtg nén tir BBT

suy ra ham s6 y= f(|x|) ¢ 3 diém cuc tri, trong do6 co 2 diém cuc dai x =+1 va mot diém cuc Z
. aw
ticu x=0. O~
Caul1l: Chohamsb y=f (x) xac dinh trén R\ {0} va lién tuc trén tirng khoang xéc dinh, c6 bang biéni
thién nhu hinh dudi. S.
X —30 0 2 +o0 Z
7 - - o - S

|
<
-
@)

f(x) |2 o0 +20
\x \ 2 /

Khang dinh nao sau day diing?

A.Ham s y = f(|x]) c6 mét diém cue tri.
B. Ham s6 y = f (|x]) c6 hai diém cyc tri.
C.Ham s6 y = f(|x]) c6 ba diém cyc tri.

D. Ham s6 y = f(|x|) co mét diém cye tiéu.

Loi giai
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Chon B

Tur bang bién thién ta thdy do thi ham s6 y = f(x)khong cit truc Oy vahamsé y = f(x)co
mot cuc tri duong la diém cuc tiéu, ma do thi ham sd yv=f (|x|) nhén Oy lam truc dbi xung nén
tir BBT suy ra ham s6 y = f(|x|) c6 2 diém cyec tri 14 2 diém cyc tiéu x =42,

Cau 12: Chohamsé y = f(x) lién tuc trén R va c6 bang bién thién nhu sau

X —% -2 4 +0

f(x) + 0 - .

0 +
. /6 \2 /+:.~,

D6 thi ham sé y = f (|x|) ¢6 bao nhiéu diém cuyc tri?

A. 3. B. 2. C. 4. D. 1
Loi giai

Chon A

D6 thi ham sé y = f(|x|) gdm 2 phan:

+ Phan bén phai truc Oy cia dd thi y = f (x) ( Ké ca giao diém voi tryc Oy)
+ P6i xtmg phan d6 thi trén qua truc Oy

«Hamsé y = f(|x|) ¢6 bang bién thién sau:

X —00 -4 0 4 +00

(£() S

- 1(0)
£ (1) \ 2 / \2

Tir BBT ta thay d6 thi ham sé y = f(|x|) ¢6 3 diém cuyc tri.

+00

Cau 13: Chohamsb y= f(x) xac dinh va lién tyuc trén R\ {2} c¢6 bang bién thién nhu sau

X —on 1 2 3 +an
J'(x) + 0 - - 0 -
3 +20 +a0
o / \ \ /
—on —on 5
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S6 diém cyc tri ctia d6 thi ham sé y = f (|x|) 1a
A.S. B. 4. C.7. D. 3.
Loi gii
Tur bang bién thién ta thdy do thi ham s6 y = f(x)cét truc Oy va c6 2 diém cuec tri duong,

ma dd thi ham s6 y = f(|x|) nhan Oy lam tryc ddi ximg nén do thi ham s6 y = f(|x]) co

2.2+1=5 diém cuc tri.

DANG TOAN 8. Biét bang bién thién ham sé y = f(x) xét cyec tri ciia ham sb
),y:f(|x+a|+b)

y:f(|x+a

1. Ly thuyét:

Nhan xét: d6 thi cia ham s6 y = g(x) = f(|ax+b| + m) nhan duong thang x = _b 1a truc
a
ddi xtmg, do d6 s6 diém cuc tri ciia ham s6 y = g(x)= f(|ax+b| + m) bang 2¢+1 , véi ¢ 1a

P C1 b . .
s0 diém cuc trj I6n hon —— cta ham y = f(ax+b+m).
a

2. Bai tap:
Caul: Chohamsd y= f(x) c6 bang bién thién nhu hinh v&.
x . 1 3 o
¥y -+ 0 0 e
¥ 5 /*-"
| / \ .
S6 diém cyc tri cua hams6 y = f(|2x+1]+3) 1a
A. 1. B. 5. C.0. D. 3.
Loi giai

+/ Ta ¢6 : SO diém cuc tri cua ham y= f(|2x+1| +3) béng 2 +1 , Vo1 a béng s6 diém cuc tri

16n hon —% cuia ham y:f(2x+1+3):f(2x+4).
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5

‘ o o [2x+4=21 |TT73
+/ Ham y = f(2x+4) c6 2 diém cuc tr la: N

2x+4=3 1

X:—E

Vay: S6 diém cyc tri cia ham y = f(|2x+1|+3) bing 2.0+1=1 = Chon A.
DANG TOAN 9. Biét dd thj ham s6 y = f"'(x) xét cyc tri ciia ham s6 y =|f ()|
DANG TOAN 10. Biét dd thi ham sé y = f"'(x) xét cyc tri cita ham s y =|f (ax+b)
DANG TOAN 11. Biét do thi ham s6 y = f"'(x) xét cue trj ciia ham s6 y = f(|x])

DANG TOAN 12. Biét dd thi ham s6 y = f'(x) xét cyc tri ciia ham s6
),y:f(|x+a|+b)

y:f(|x+a

Caul: Hamsb f(x) c6daoham f'(x) trén R. Hinh v& bén la do thi cia ham sé f'(x) trén R.

\

‘s

(]

Hoi ham s6 y = f/(|x])+2018 ¢ bao nhiéu diém cyc trj?

A.S. B. 3. C.2. D. 4.
Loi giai

Phwong phap:

Tinh dao ham ciia ham hop, gidi phirong trinh dao ham dé tim sé diém cuec tri

Cach giai:

. . |x=x<0
Duya vao hinh v&, ta thay /"'(x)=0 c6 3 nghiém phan biét .
xX= {xz;x3} >0

f(x)+2018 khi x>0

Ta co: o(x)= 2018 = -
weds g()= () r2018=|" e x <

DAA — dA NYOL WOHN

DUA —dANVOL WOHN

nhttps://www. facebook.com/groups/toanvd.vdc Trang 30



NHOM TOAN VD-VDC Cic dang todn vé ham dn lién quan dén cwe tri ciia ham so

f'(x)khix >0
—f'(—x)khix <0

:>g'(x):|:

X=X,
"(x)=0Fkhi x>0 =

g'(x):0<:> f(x) o & Fo5

—f'(—x):Okhix<0 X=-X,

X =—x,

Do d6 g'(x)=0 bi tiét tiéu tai 4 diém x,,—x,,x,,—x, va khong c6 dao ham tai x =0.
Vay ham s6 da cho ¢6 5 diém cuc tri.

DANG TOAN 13. Biét bang xét ddu ham so y = f'(x) xét cure tri ciia ham sé y = |f(x)|
DANG TOAN 14. Biét bing xét ddu ham sb y = f'(x) xét cuc tri ciia ham s6 y =|f (ax+b)|
DANG TOAN 15. Biét bing xét ddu ham sb y = f'(x) xét cye tri ciia ham s6 y = f(|x])

Caul: Cho ham s y=f(x) c6 dao ham f'(x):(x+1)2(x2 +m2—3m—4)3(x+3)5 véi moi xeR.

C6 bao nhiéu s6 nguyén m dé hams6 g(x)= f(|x]) co dung 3 diém cyc tri?

A. 3. B. 5. C.6. D. 4.
Loi gidi
Dé g(x)=f(|x])co dung 3 diém cyc trj = y = f(x) 6 dung 1 cyc trj c6 hoanh d§ duong.
x=-1
Mat khac, y'=0<| x=-3 (trong d6 x =—1 la nghi¢m kép).

x*=-m’+3m+4
yebt & —m’ +3m+4>0 —-1<m<4.
Do meZ=me{0;1;2;3}.

DANG TOAN 16. Biét bang xét ddu ham s6 y = f'(x) xét cyc tri ciia ham s6
),y:f(|x+a|+b)

y:f(|x+a

Caul: Chohamsd y=f(x) xéc dinh va lién tuc trén R c6 bang xét diu ciia ham y = f*(x) nhu sau

x | —® -2 -1 1 2 +x
V + /f -0 +0 - | +
Ham sb y = f(|x - 2|) +2020 ¢6 bao nhiéu diém cuc tri?
A.S. B. 4. C.3. D. 2.

DAA — dA NYOL WOHN

DUA —dANVOL WOHN

nhttps://www. facebook.com/groups/toanvd.vdc Trang 31



NHOM TOAN VD-VDC Cic dang todn vé ham dn lién quan dén cwe tri ciia ham so

Cau 2:

Loi gidi
Chon A
, f(x) khi x>0
Xétham s6 y = f(|x|) = ,
f(=x) khi x<0
Khi d6 ta co bang bién thién
x | - 2 -1 0 1 2 +00
Yy - 1 +0 -1+ 0 - +

Do d6 ham sé y = f(|x|) cod 5 cuec tri.

= f (|x - 2|) ¢6 ndm cyec trj (tinh tién d6 thi sang phai hai don vi thi sb cyc tri khong thay d6i)

=Sy=f (|x - 2|) +2020 c6 5 cuyc tri (tinh tién do thi 1én 2020 don vi khong lam thay d6i sb cuc

tri).

Cho ham s y = f(x) c6 dao ham trén R va f'(x) c6 bang xét dau nhu sau:

T —00 -2 2 +oo

f(x) - 0 + 0 -

86 diém cyc tri ciia ham s6 g( x) = f(x2 —|x|) la

A. 7. B. 5. C. 3. D. 9.

Loi gidi
Chon B

g(x)= 1 (I ~[)

Xétham sb h(x)=f(x*—x) = g(x)=h(|x])

!

Ta co h'(x):(f(x2 —x)) :(2x—1).f'(x2 —x)

x—1 1

—— y=—

) 2x-1=0 2 2

h(x)=0< s S| X —x=-2&|x=-1
' _ =0

f(x x) xXP—x=2 x=2

Ta c6 bang bién thién cta ham s6 7(x) = f(x2 —x) ;
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T — 00 —1 E 2 G0
h'(x) + 0 - 0 + 0 -
h(f}‘_‘) / \ / \
Dua vao bang bién thién ta thdy ham sb 4 (x) ¢6 2 diém cuc tri dwong nén ham sb
g(x)= h(|x|) ¢6 5 diém cuc trj.
Cau3: Chohamsd f(x)liéntuctrén R va c6 bang xét ddu nhu sau:
x - _2 [] 3 +oo
f(x) - 0 + 0 - 0 +

Tim tat ca cac gia tri ciia m dé do thi ham sé f(|x|+m) c6 7 diém cuc tri.
A. m<-2. B. m>-2. C. m<3. D. -2<m<3.

Loi giai
Chen A

Tir bang xét ddu cua f(x) ta co dang do thi ciia f(x):

—at

D4 thi ham s& £(| x | +m) c6 duoc bang cach tinh tién dd thi ham s& f(x) theo vecto v = (—m;0)

, sau d6 lay ddi xtng phan d6 thi cia f(x+m) voi x>0 qua truc Oy .

Vay dé d6 thi ham s& f'(|x|+m) c6 dung 7 diém cuc tri thi m < 2.
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Cau4: Chohamsd f(x)liéntuc trén R va cé bang xét dau nhu sau:

x | ¢ ] 2 +oo
Z
f(x) + 0 - 0 + *
O~
o ‘ , <
So6 diém cuc tri cua do thi ham s6 g(x)= f(|2x—-3|-2) la —
A. 5. B. 4. C. 3. D. 7. ;C>>
Z
Loi giai <
O
Chon A \
' 5
! ' |} 2(2x_3) ' O
g'(x)=(12x-31-2)"./"(12x=3|-2) =———./(12x-3[-2)
|2x—3|
x=5/2
[2x-3|-2=0 x=1/2
2g'(x)=0< &
[2x-3|-2=2 x=7/2
x=-1/2
BBT:
x | ¢ -1/2 1/2 3/2 52 /2 +oo
g - 0 + 0 - | + 0 - 0 +
-
g(x) o>
<
q
o
b
Z
Vay d6 thi ham s6 da cho ¢6 5 diém cuc trj . é
r r |
Cau5:  Xétcac so thue ¢>b>a>0. Cho hamso y = f(x) c6 dao ham lién tuc trén R va c6 bang xété
diu cta dao ham nhu sau: @
€T | —o0 0 a b c 4o
J(z) - 04+ 0 — 0 — o +

bat g(x)= f(|x3|). 86 diém cyc tri ciia ham sé y = g(x) 1a
A. 3 B. 7 C. 4 D. 5
Loi gidi

Chon D
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bat h(x):f(x3), h'(x):3x2f'(x3), h'(x):0<:>3x2f'(x3):0 S

(x=0 -
¥ =0 x:(;/f
o ¥ mas| T Tacs g()=7 () =/ (i)
3 _

BBT ciia ham s6 g'(x)

m|—oo—er_<r—va 0 Ya Vb o +oo

g'(z)

86 diém cuec tri cia ham s6 y =g (x) 1a 5.

- 0+40+0-0+ 0-0 - 0 +
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