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ST&BS: Ping Viét Pong Truong THPT Nho Quan A Toan thue té

PHUONG TRINH MAT PHANG

I - PHAN TRAC NGHIEM

Cau 1. Trong khong gian Oxyz (don vi trén moi truc toa do 1a mét), mot ngdi nha nhu hinh v€ dudi day co
san nha nam trén mat phang (Oxy). Hai mai nha lan luot nam trén cic mit phang (P): x — 2y +
5=0va (Q):x —2y —3z+20 = 0. Hoi 1a chiéu cao cua ngdi nha tinh tir san nha 1én ndéc nha
(diém cao nhét cia mai nha) 1a bao nhiéu?

A.5 (m). B. 4,5 (m). C.4,7 (m). D. 5,5 (m).
II - PHAN TRAC NGHIEM TRA LOI NGAN

Cau 2. Mot san van dong dugc xay dung theo mo hinh 1a hinh chop cut OAGD. BCFE cé hai day song song
v6i nhau. Mat sain OAGD 13 hinh chir nhat va duoc gian hé truc Oxyznhu hinh vé (don vi trén mdi
truc toa do 1a mét). Mit sin OAGD c6 chiéu dai 04 = 100m, chiéu rong OD = 60m va toa do diém
B(10;10; 8). Gia str phuong trinh téng quat ciia mit phang (0ACB) c6 dang ax + y + cz +d = 0.
Tinh gia trj biéu thic a + ¢ + d.

Cau 3. Mot phan sin trudng duoc dinh vi boi cac diém 4, B,C, D, nhu hinh vé:

A 25m B
15m
18m
D
C

Budc dau ching duoc 1y “thing bang” dé co cung do cao, biét ABCD 14 hinh thang vuéng ¢ A4
va B v6ido dai AB=25m, AD=15m, BC =18m. Do yéu cau ki thuat, khi l4t phang phan san
truong phai thoat nude vé goc sin & C nén nguoi ta ldy do cao ¢ cac diém B, C, D xudng thip
hon so v6i d6 cao & 4 1a 10cm, a cm, 6¢cm tuong tng. Gié tri ciia ¢ bang bao nhiéu?
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ST&BS: Ping Viét Pong Truong THPT Nho Quan A Toan thure té

Cau 4. Trong tiét thé duc hoc vé ki thuét chuyén bong hoi, Nam va An dang tip chuyén bong cho nhau,
Nam ném bong cho An d, qua bong bay 1én cao nhung lai léch sang phai ctia Nam va roi xudng vi
tri cach An 0,5m va cach Nam 4,5 m duoc mo ta bang hinh v& bén dudi:

+ A N ~ 5 5 r N - N 1 B A r 7.
Biét rang quy dao cua qua bong nam trong mat phang (oc) Tax+ 5 y+cx+d =0 vavudng goc voi

mat dat. Khi d6 gié tri cia a + ¢ +d bang (két qua 1am tron d&én hang phan chuc).

Cau 5. Trong tiét thé duc hoc vé ki thuat chuyén bong hoi, Nam va An dang tip chuyén bong cho nhau,
Nam ném bong cho An d&, qua bong bay 1én cao nhung lai léch sang phai ciia Nam va roi xudng vi
tri cach An 0,5m va cach Nam 4,5m. Biét rang qu§ dao ciia qua bong nam trong mat phang
(a):ax + by + cx + d = 0 va vudng gbe v6i mat dat. Khi d6 gia tri cia a + b + ¢ + d bang (két
qué lam tron dén hang phan tram).

Cau 6. Hinh dudi day 1a hinh anh minh hoa ciia mdt toa nha trong khong gian vdi hé toa do Oxyz (don vi
trén mdi truc theo mét). Biét A(50; 0; 0), D(0; 20; 0), B(3k; 2k; k) véi k > 0 va (CBEF) phuong
trinh z = 3. Biét rang toa d6 diém B(a; b; c). Khi d6 gid tri a + b + ¢ bang bao nhiéu?

Cau7. Khi gfm hé truc toa do Oxyz (don vi trén mdi tryc toa do 1a decimét) vao mot ngdi nha 1 t?lng, nguoi
ta thdy rang mat trén va mat dudi ctia mai nha thudc cac mit phang vudng goc véi truc Oz. Biét
rang cac vi tri A(3; 4; 33),D(9; 8; 35) lan luot thuoc mat dudi, mit trén ctia méai nha. Do day cua
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ST&BS: Ping Viét Pong Truong THPT Nho Quan A Toan thue té

Cau 8.

Cau 9.

Cau 10.

Cau 11.

mai nha duoc tinh bang khoang cach giita mit trén va mat dudi ciia mai nha dé. Hay cho biét do
day cua mai nha doé 1a bao nhiéu decimét?

Hai dua tré dang choi v6i mot qua bong. Bé gai ném qua bong cho bé trai. Qua bong di chuyén
trong khong khi, uén cong 3m vé bén phai va roi cach bé gai 5m (xem hinh sau).

%

/ L_h“—H““_""“*-—-Lu____\i_,") %

3m

Biét mit phang chtra quy dao cta qua bong vudng goc v6i mit dat va phuong trinh téng quat cia
n6 cé dang ax + by + ¢ =0. Tinha + b + ¢?

Mot cong trinh dang xay dung dugc gfm hé truc Oxyz nhu hinh vé& dudi (don vi trén mdi tryc toa
d6 1a mét). Mdi cot bé tong c6 dang hinh lang tru tir giac déu va co tim ctia mat day trén lan lot 1a

A(3;2:3),B(6;3;3),C(9:4,2),D (6;0;2).

Tinh khoang cach tir diém D dén mat phang (ABC).(1am tron dén hang phan trim)
Trén ban thiét ké 46 hoa 3D clia mot canh dong dién mat trdi (nhu hinh dudi day) trong khong gian

Oxyz, mot tdim pin ndm trén mat phang (P): 6x + 5y + z + 2 = 0; mot tim pin khac nam trén mat
phang (Q) di qua diém M(1; 1; 1) va song song véi (P). Biét phuong trinh mit phang (Q) c6 dang
Ax+By+Cz+D =0.TinhA+B+C+D

Trén mot suon nui (c6 do nghiéng déu), ngudi ta trong mot cay thong va mudn giit né khong bi
nghiéng bang hai soi day neo nhu hinh v&. Gia thiét cay thong moc thang dimg va trong mot hé toa
d6 phu hop, cac diém gbc O (gbc cdy thong) va A,B (noi budc diy neo) co toa do twong tmg 1a
0(0; 0; 0), A(5; =3; 1), B(=3; —4; 2), don vi trén mdi truc toa do 1a mét. Biét rang hai day
neo déu duoc bude vao cay thong tai diém C(0; 0; 5) va duoge kéo cang tao thanh cac doan théng.
Khi d6, goc tao boi day neo CA va mit phang sudn nui 1a bao nhiéu do (1am tron két qua dén hang
don vi cua d9)?
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ST&BS: Dang Viét Pong Trwong THPT Nho Quan A Toan thyec té

Cau 12.

Cau 13.

Cau 14.

Khi gin hé toa d6 Oxyz (don vi trén mdi tryc tinh theo kilomet) vao mot tran dia phao phong khong,
mit phing (Oxy) tring véi mat dat. Trong tap luyén, mot ving mit phing trong tim hoat dong cua
phao dugc gitt boi 3 diém phao A(3;0;0); B(0;1,5;0); €(0;0;—1,5). Mot muc tiéu bay tir
M(5;2;4) t6i N(1;0; —2). Khoang cach tir diém phao A t6i vi tri va cham cta muc tiéu khi t6i mat
phang 13 bao nhiéu kilomet?

Hinh v€ duéi ddy minh hoa hinh anh hai mai nha cia mot nha kho trong khong gian véi hé toa do
Oxyz (don vi trén mdi truc toa do 1a mét).

+B(12 :8:20)

A(12;0;10)

7 D:0:10
P(6;0;4)_

o
Céc birc tudng cua nha kho déu duoc xay vudng goc véi mat dat. Biét toa do vecto ﬁ = (x;y; 2),
tinhx +y + z. \ N
Mot cong trinh dang xay dung duoc gan hé truc Oxyz (don vi trén moi truc toa do 1a mét). Ba birc
twong (P), (Q), (R) (nhu hinh v&) cta toa nha lan lugt ¢6 phuong trinh: (P):x + 2y —2z+1 =0,
@):2x+y+2z—3=0,(R):2x+4y —4z—-22 =0.

el SSERAR
Tinh do rong burc twong (Q) cua toa nha la.......

Cau 15. Mot nha hang dugc xay dung theo md hinh 1a hinh chop cut OAGD. BCFE c¢6 hai day song song véi
nhau. Mit san OAGD 14 hinh chit nhét va duoc gan hé truc Oxyz nhu hinh vé& dudi (don vi trén mdi
truc toa do 1a mét). Mat san OAGD c6 chiéu dai 04 = 100m, chiéu rong OD = 60m va toa do diém
B(10;10; 8).
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Cau 16.

Cau 17.

Cau 18.

i)

Khoang céch tir diém G dén mit phang (OBED) la....... (1am tron dén hang phan chuc)

Hinh bén dudi minh hoa hinh anh hai mai nha cia mét nha kho trong khong gian véi hé toa d6 Oxyz
(don vi trén mdi truc toa do 1a mét). Cac birc tudng cua nha kho déu duge xdy vudng goc v6i mat
dat. Biét rang toa do ctia diém P (a; b; ¢). Khi d6 gia tri a + b + ¢ bang bao nhiéu?

B(10,20.10)

(0,20, 10)
Q(5,20,7

A(10,0,9)

D(0,0,9)

*a
/

0(0,0,0)

Trén thiét ké db hoa 3D ctia mot canh dong dién mat troi trong khong gian Oxyz, mot tAm pin nam
trén miat phang (P): x + 2y + 3z + 2 = 0; mot tim pin khac nam trén mat phang (Q) di qua diém
M(1;2;3) va song song véi mit phang (P). Biét rang phuong trinh mit phang (Q) c¢6 dang ax +
2y + bz + ¢ = 0. Khi d6 gié tri a + b + ¢ bang bao nhiéu?

Trong khong gian v&i hé toa do Oxyz (don vi trén mdi truc toa do 1a km), mot may bay dang o vi
tri A(3; —2,5;0,5) va sé ha canh ¢ vi tri B(3; 8,5; 0) trén duong bang (Hinh minh hoa bén duéi).
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ST&BS: Ping Viét Pong Truong THPT Nho Quan A Toan thure té

Cau 19.

Cau 20.

Cau 21.

ol |

C6 mét 16p may duge mo phong boi mot mit phang () di qua ba diém M(9;0;0), N(0;=9; 0) va
P(0;0;0,9). Tinh do cao ctia may bay (tinh theo don vi km) khi may bay xuyén qua dam may dé
ha canh.

Trong khong gian véi hé toa do Oxyz (don vi trén mdi truc toa do 1a km), mot may bay dang & vi
tri A(3; —2,5;0,5) va sé ha canh ¢ vi tri B(3; 8,5; 0) trén duong bang (Hinh minh hoa bén duéi).

oA

/.
S
\

Sau bao nhiéu phut may bay tir vi tri A ha cénh tai vi tri B? Biét toc do cua may bay la 250 km/h
trén quang duong AB (lam tron két qua dén hang phan trim cta phut).

Hinh bén dudi minh hoa mot khu nha dang x4y dung duoc gan hé truc toa dd Oxyz (don vi trén cac
truc 1a mét).

::f "

M&i cot bé tong c6 dang hinh lang try tt giac déu canh ddy dai 1m va tdm cta mit day trén 1an luot
1a cac diém A(2;1;3),B(4;3;3),C(6;3;3), D(4;0; 2,5). Giam sat cong trinh tinh toan nhan thay
A, B, C, D khong dong phang, yéu cau bén nha thau tinh khdi lugng bé tong can bo sung dé do cao
cac cOt bé tong bang nhau. Tinh thé tich bé tong cin bd sung (gia sir thé tich phan cdt thép 1a 3%
trén mot mét khdi bé tong, 1am tron két qua dén hang phan 10).

Biét goc quan sat ngang cia mot camera la 116°. Trong khong gian Oxyz, camera dugc dit tai diém
A(2;1;5) va chiéu thang vé phia mit phang (P):2x —y — 2z + 13 = 0. Héi ving quan sat duoc
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ST&BS: Ping Viét Pong Truong THPT Nho Quan A Toan thue té

trén miat phang (P) clia camera 13 hinh tron c¢6 dudng kinh bang bao nhiéu? (lam tron két qua dén
chir s6 hang chuc)

1r\b.

Cau 22. Khi gfm hé truc toa d6 Oxyz vao mdt ngoi nha 1 t?lng c6 dién tich 50m?, nguoi ta théy rfmg mat trén

va mit dudi ciia mai nha thudc cac mit phang vudng goc véi truc Oz. Biét rang cae vi tri A(3; 4; 33)
va B(9; 8;35) lan luot thudc mit dudi, mit trén ciia mai nha. Do day ctia mai nha dugc tinh be‘ing
khoang cach giita mat trén va mat dudi ciia mai nha d6. Biét gia tién 1m?> bé téng tuoi 14 1.100.000,
tién cong d6 mai 1a 100.000 dong trén 1 m2. Chi phi cht nha phai tra dé d6 duge mai bang bao nhiéu.

Céu 23. Mot kim tir thap Khafre & Ai Cap c6 dang hinh chop tir gidc déu véi chidu cao 136 m va canh day
dai 152 m. Nguoi ta g?in hé truc toa @ nhu hinh vé

Co-sin goc giita hai mat bén ké nhau ctia kim tur thap bang (két qua 1am tron dén hang phan tram).

Céu 24. Trong khong gian Oxyz(don vi ctia cac truc toa do 13 ki — 16 - mét), dai kiém soat khong luu san
bay co toa do (—64; 128; 64). May bay bay trong pham vi cach dai kiém soat khong qua 500 km thi
s& hién thi trén man hinh ra da. Mot may bay N xuét hién trén man hinh ra da va mot may bay Mnam
trong mit phang (P):x — 2y + 2z — 1458 = 0 sao cho hai may bay M, N thudc dudng thing co
vecto chi phuong la @ = (1;1; 1). Khoang cach nho nhat giira hai may bay M, N 1a bao nhiéu km?
(két qua lam tron dén hang don vi)

Céu 25. Manhattanhenge (Hinh 1) 1a mét sy kién dién ra khi Mt Troi moc hodc khi Mt Troi 13n nam thang
hang véi cac tuyén phd Pong - Ty thudc mang ludi duong phd chinh tai quan Manhattan cia thanh
phd New York. Khi mit troi 1n, tia sang song song mit dat 1éch mot goc khoang 38° s0 vdi hudng
tay (Hinh 2).
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ST&BS: Ping Viét Pong Truong THPT Nho Quan A Toan thure té

Hinh 1 Hinh 2
Gia sir mit tién cac toa nha ha1 bén duong nam trong 2 mat phang song song cach nhau 30m va

vudng goc voi mit dat. Biét rang mit phang phia bac di qua goc O cua h¢ truc Oxyz, voi tia Oz
vudng goc voi mat dat va hudng 1én trén. Phuong trinh mat phang tha hai c6 dang (Q): x + ay +

;. m
bz+c=0,v6ic=—
sinn
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KHOANG CACH TRONG PHUONG TRINH MAT PHANG

I - PHAN TRAC NGHIEM TRA LOI NGAN
CAu 26. Phan mém diéu khién mdy in 3D cho biét dau in phun cua may dang dat tai diém M (3;4;24) (don

vi: cm). Tinh khoang cach tir dau in dén khay dit vat in c6 phuong trinh z—4=0.

Céu 27. Phan mém ctia may tién ki thudt s6 CNC (Computer Numerical Control) dang biéu dién mét chi tiét
may nhu hinh vé dudi day:

Hinh 2

a)Timtoadécéodiém A, B, C,D.
b) Viét phuong trinh mit phéng (4BC) va mit phang (ACD).
¢) Cho biét dau mili tién dang dat tai diém M (0; 60; 40). Tinh khodng cach tir diém M dén mit
phang (ABC).

Cau 28. Trong khong gian Oxyz (don vi trén mdi truc toa do 1a mét), mot ngdi nha nhu hinh vé dudi day co
san nha nam trén mdt phang (Oxy). Hai mai nha lan lugt ndm trén cdc mit phang
(P):x—2y+5=0 va (Q):x—2y—3z+20=0. Hoi la chiéu cao ctia ngdi nha tinh tir san nha lén

noéc nha (diém cao nhat ctia mai nha) 1a bao nhiéu?
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ST&BS: Ping Viét Pong Truong THPT Nho Quan A Toan thure té

Céu 29. Hinh bén dudi minh hoa mot khu nha dang xay dung duoc gan hé truc toa dd Oxyz (don vi trén cac

truc 1a mét).

MB&i cot bé tong c6 dang hinh lang tru tir gidc déu canh day dai 1m va tAm ctia mat ddy trén lan luot
1a cac diém A(2:1;3),B(4:3;3),C(6;3;3), D(4;0;2,5). Giam sat cong trinh tinh toan nhan thy
A,B,C,D khong dong phang, yéu cau bén nha thau tinh khéi luong bé tong can bo sung dé do cao
cac cot bé tong bang nhau. Tinh thé tich bé tong can bo sung (gia sir thé tich phan cot thép 1a 3%
trén mot mét khdi bé tong).

Cau 30. Mot ngoi nha c6 cac bac thang cta cau thang da thict 1ap hé toa do Oxyz . Biét hai mat bac thang
song song nam trén hai mat phang phan biét: (P):2x—y+2z+8=0 va (Q):2x—y+2z+2=0.

Khoang cach gitra hai bac thang nay bang bao nhiéu?

Ciu 31. Biét goc quan sat ngang ctia mot camera 1a 116°. Trong khong gian Oxyz , camera duogc dit tai diém
A(2;1;5) va chiéu thing vé phia mit phang (P):2x—y—2z+13=0. Héi ving quan st dugc trén
mit phang (P) ctia camera 1 hinh tron c¢6 duong kinh bang bao nhiéu? (1am tron két qua dén chir

s6 hang chuc)
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PHUONG TRINH MAT PHANG

I - PHAN TRAC NGHIEM

Cau 1. Trong khong gian Oxyz (don vi trén mdi truc toa do 1a mét), mot ngdi nha nhu hinh vé dudi day co
san nha nam trén mat phang (Oxy). Hai mai nha lan luot nam trén cic mit phang (P): x — 2y +
5=0va (Q):x —2y —3z+20 = 0. Hoi 1a chiéu cao cta ngdi nha tinh tir san nha 1én néc nha
(diém cao nhét cia mai nha) 1a bao nhiéu?

A.5 (m). B. 4,5 (m). C.4,7 (m). D. 5,5 (m).

Loi giai
Nhitng diém thudc duong néc nha c6 toa do thoa man hé {i : ;i t gz=+020 pe
Tir phuong trinh thir nhat chon x = —5 = y = 0. Thay vao phuong trinh con lai ta duge z = 5.
Vay diem A(=5; 0; 5) 1a mot diém thudc duong néc nha. Khi do chicu cao can tim ctia ctia ngdi nha
la khoang céch tir diém A dén mat phang (Oxy) va bang 5 mét.
II - PHAN TRAC NGHIEM TRA LOT NGAN

Cau 2. Mot san van dong dugc xay dung theo mo hinh 1a hinh chép cut OAGD. BCFE c6 hai day song song
v6i nhau. Mat sain OAGD 13 hinh chir nhat va duroe gian hé truc Oxyznhu hinh vé (don vi trén mdi
tryc toa do 1a mét). Mit san OAGD c6 chiéu dai 04 = 100m, chiéu rong OD = 60m va toa do diém
B(10;10; 8). Gia str phuong trinh téng quat ciia mit phang (OACB) c6 dang ax + y + cz +d = 0.
Tinh gia trj biéu thica + ¢ + d.

’ Loi giai
Gan hinh chop cut vao hé truc Oxyz, ta co:
0(0;0;0),A(100;0;0),6(100;60;0),D(0;60;0),B(10; 10;8)
Do OA = (100;0;0),0B = (10;10;8) nén @i = [04, 0B] = (0; —100;1000).
Suy ra mat phang (OACB) c6 vecto phép tuyén lany” = (0; 1; —10).
Phuong trinh tong quat cua mat phang (OACB) lay — 10z = 0.
Dodéa=0,c=-10,d =0.Vaya+c+d=0-10+0 = -10.
Cau 3. Mot phan san truong dugce dinh vi bdi cac diem 4, B,C, D, nhu hinh vé:
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A 25m B
15m
18m
D
C

Budc dau ching duoc 1y “thang bang” dé co cung do cao, biét 4BCD 14 hinh thang vuéng ¢ A4
va B v6ido dai AB=25m, AD=15m, BC =18m. Do yéu cau ki thuat, khi lat phang phan san
truong phai thoat nude vé gbc sin & C nén nguoi ta ldy do cao ¢ cac diém B, C, D xubng thip
hon so v6i d6 cao & 4 1a 10cm, a cm, 6¢cm tuong tng. Gié tri ciia ¢ bang bao nhiéu?

Loi giai

_____

Chon hé truc toa dd Oxyz saocho O=4,tia Ox= AD;tia Oy=AB.

Khi d6: 4(0;0,0); B(0;2500;0); C(1800;2500;0); D (1500;0;0).

Khi ha d6 cao cac diém 6 cac diém B, C, D xuéng thép hon so v6i dd cao 6 4 1a 10cm, a cm
6cm tuong tmg ta co cac diém méi B'(0;2500;-10); C'(1800;2500;—a); D'(1500;0;—6) . Theo
bairacobdndiém 4; B'; C'; D' dong phang.

Phuong trinh mit phang (AB'D"):x+y+250z=0.

Do C’(1800; 2500;—a) e (AB'D") nén tacod 1800 +2500-250a=0<a=17,2.

Vay a=17,2cm.

Ciau4. Trong tiét thé duc hoc vé ki thuat chuyén bong hoi, Nam va An dang tip chuyén bong cho nhau,
Nam ném bong cho An d, qua bong bay 1én cao nhung lai 1éch sang phai ctia Nam va roi xudng vi
tri cach An 0,5m va cach Nam 4,5 m dugc mo ta be‘ing hinh vé bén dudi:
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+ A N ~ 5 5 r N - N 1 \ A r 7.
Biét rang quy dao cua qua bong nam trong mat phang (oc) cax + Py y+cx+d =0 vavudng goc voi

mat dat. Khi d6 gid tri cua a +c¢ +d bang (két qua 1am tron dén hang phan chuc).
Loi giai

y
‘\
. 8 y

b )
(8] % |0.5m
4,5m

z
Chon hé truc nhu hinh v&. Goi M 1a diém ma qua bong cham dét.

Khi do x, =0,5, y,, =/4,5°-0,5 =25

Vi () L (Oxp) nén (a) €6 vecto chi phuong & = (0;0;1).

Ma (oc) c6 véc to chi phuong OM = (0,5;2\/5;0)

Khi do vec tophap tuyén ciia () 1a , =| k,0M | = (-2+/5;0,5;0).

Vay (@):=2y/5x 40,5y =0 nén a=-2v5,b=0,5c=0,d =0=>a+b+c+d ~—4,5.

Cau 5. Trong tiét thé duc hoc vé ki thuat chuyén bong hoi, Nam va An dang tap chuyén bong cho nhau,
Nam ném bong cho An dd, qua bong bay 1én cao nhung lai 1éch sang phai ciia Nam va roi xudng vi
tri cach An 0,5m va cach Nam 4,5m. Biét rang quy dao ciia qua bong nam trong mat phang
(a):ax + by + cx + d = 0 va vudng goc v6i mat dat. Khi d6 gia tri cia a + b + ¢ + d bang (két
qué lam tron dén hang phan tram).
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Cau 6.

Cau 7.

4
|
€ - ! .
/7 ad
] ———— ﬁ _}_-.
0
XK 45m
Loi giai
“4
ti.l- .
[/ T—
A0 i
J{/ 45m +

Chon hé truc nhu hinh v&. Goi M 1a diém ma qua bong cham dat.

Khi d6 x4 = 0,5, yy = /4,52 — 0,52 = 2v/5

Vi (@) L (0xy)nén (a) c6 véc to chi phuong k= (0;0;1).

Ma (a) c¢6 véc to chi phuong OM = (0,5;2V5;0)

Khi d6 véc to phap tuyén cua (@) 1a g = [k, 0M| = (=2+/5;0,5;0).

= (a):—2v/5x + 0,5y = 0.

=>a=-2V5b=05c=0d=0=>a+b+c+d~—397.

Hinh dudéi day 1a hinh anh minh hoa cua mdét toa nha trong khong gian véi hé toa do Oxyz (don vi

trén mdi truc theo mét). Biét A(50; 0; 0), D(0; 20; 0), B(3k; 2k; k) véi k > 0 va (CBEF) phuong
trinh z = 3. Biét rang toa d6 diém B(a; b; c). Khi d6 gid tri a + b + ¢ bang bao nhiéu?

Loi giai

Vi B(3k; 2k; k) thudc miat phang (CBEF): z = gnén k = 3. Vay B(9; 6; 3). Khi do6 gia tri a +
b+c = 18. N ‘

Khi gan h¢ truc toa do Oxyz (don vi trén moi truc toa dd 1a decimét) vao mot ngdi nha 1 tang, nguoi
ta thdy rang mat trén va mat dudi ctia mai nha thudc cac mit phang vudng goc véi truc Oz. Biét
rang cac vi tri A(3; 4; 33),D(9; 8; 35) lan luot thudc mit dudi, mit trén ciia mai nha. Do day cta
mai nha duoc tinh bang khoang cach giita mit trén va mat dudi ciia mai nha dé. Hay cho biét do
day cua mai nha doé 1a bao nhiéu decimét?

Loi giai
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Do mit dudi ciia mai nha thudc mit phang vudng goc véi truc 0z va di qua diém A(3; 4; 33) nén
phuong trinh mat phang chira mdt dudi cia mai nha la:
z—33=0.
Khoang céch tir diém D dén mit phang chira mit dudi ciia mai nha bang:
I35-33]
VoZroZz412
Vay d6 day ctia mai nha la 2 dm.
Cau 8. Hai dua tré dang choi voi mot qua bong. Bé gai ném qua bong cho bé trai. Qua bong di chuyén
trong khong khi, uén cong 3m vé bén phai va roi cach bé gai 5m (xem hinh sau).

%

/ L_h“—H““""“*-—-Lu____\i_,") %

S

Biét mit phang chtra quy dao cta qua bong vudng goc v4i mit dat va phuong trinh téng quat cia
n6 cé dang ax + by + ¢ =0. Tinha + b + ¢?

Loi giai
Chon hé truc toa do nhu hinh v&:

2
I.-? C ¥

Olvog T
x ) B

Tac6 OC = VOB? — BC? = 4 suy ra B(3;4;0).
Mit phang chira quy dao di qua 0(0; 0; 0) va nhan k(0;0; 1), 0B (3; 4; 0) 1am vec to chi phuong.
Suy ra vec to phap tuyén 71 = [1_5, O—B)] = (—4;3;0)
Viy phuong trinh mit phang chira quy dao ciia qua bong 1a: —4(x — 0) + 3(y — 0) + 0(z — 0) =
0©4x—-3y=0.a+b+c=1. ’ N

Cau 9. Mot cong trinh dang xay dung dugc gan hé truc Oxyz nhu hinh v€ dudi (don vi trén moi truc toa
do.1a mét). Moi cot bé tong c6 dang hinh lang tru tir giac déu va co tm ctia mit ddy trén lan lot 1a

A(3;2;3),B(6;3;3),C(9;4;,2),D (6F 0; %)

Tinh khoang cach tir diém D dén mat phang (ABC).(lam tron dén hang phan trim)
Loi giai

DT: 0978064165 - Email: dangvietdong.ninhbinh.vn@gmail.com Trang 5
Facebook: https://www.facebook.com/dongpay - Kénh Youtube: Thay Pang Viét Pong
ID Tik Tok: dongpay




ST&BS: Ping Viét Pong Truong THPT Nho Quan A Toan thure té

Tacod
q 4B = (3;1;0);4C = (6;2; 1)
Mat phang (ABC) c6 vecto phéap tuyén la 77 = (—1; 3; 0) nén phuong trinh (ABC):x — 3y + 3 =
0.
Vay khoang cich can tim 12 d(D, (ABC)) = |21'6+3| = 210
r r 1 1 1 +(_3)2 10
Cau 10. Trén ban thiét ké do hoa 3D cua mdt canh dong dién mat troi (nhu hinh dudi day) trong khong gian
Oxyz, mot tdim pin nam trén mat phang (P): 6x + 5y + z + 2 = 0; mot tim pin khac nam trén mat
phang (Q) di qua diém M(1; 1; 1) va song song véi (P). Biét phuwong trinh mit phang (Q) c6 dang
Ax+By+Cz+D =0.TinhA+B+C+D

Loi gidi
Vi (Q)//(P) nén (Q) c6 mdt véc to phap tuyén 1a 7i = (6; 5; 1)
Nén phuong trinh mat phang (Q):6x +5y +z—-12=0.A+B+C+D =0.

Cau 11. Trén mot suon nui (c6 do nghiéng déu), nguoi ta trong mdt cay thong va muon gitt ndé khong bi
nghiéng bang hai soi ddy neo nhu hinh v&. Gié thiét cay thong moc thing ding va trong mot hé toa
d6 phu hop, cac diém gbc O (gdc cdy théng) va A,B (noi budc diy neo) co toa do twong tmg 1a
0(0; 0; 0), A(5; =3; 1), B(=3; —4; 2), don vi trén mdi truc toa do 1a mét. Biét rang hai day
neo déu duoc bude vao cay thong tai diém C(0; 0; 5) va duoge kéo cang tao thanh cac doan théng.
Khi d6, goc tao boi day neo CA va mit phang sudnnui 1a bao nhiéu do (1am tron két qua dén hang
don vi cua d9)?

Loi giai

=31 |15 | |5 =3
(04, 05] _(|—42 "2 =317 |—3 —4).
=(-2; —-13; —11)

Suy ra vecto i = [04, 0B] = (—2; —13; —11) 1 mot vecto phap tuyén cta mit phang (0AB).
Mait khac CA = (5; =3; —4)néntacod

Tac60A=(5; —3;1),0B = (=3; —4; 2)nén

sin(CA, (0AB)) = |cos(CA, 7)| = %
15.(=2) + (=3). (=13) + (—4). (=11)| 73

T+ (32 + (A2 (22 1 (13 + (—1D?  70V3
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Suy ra (C4, (0AB)) ~ 37°. Viy gc tao boi diy neo CA va mit phang suon nui khoang 37°.

Cau 12. Khi gan hé toa d6 Oxyz (don vi trén mai tryc tinh theo kilomet) vao mot tran dia phao phong khong,
mit phang (0xy) tring v6i mat dat. Trong tip luyén, mot ving mit phing trong tim hoat dong cta
phdo duoc gitr boi 3 diém phao A(3;0;0); B(0;1,5;0); C(0;0; —1,5). Mot muyc tiéu bay tir
M(5;2;4) t6i N(1;0; —2). Khoang cach tir diém phao A t6i vi tri va cham ctia muc tiéu khi t6i mat
phang 14 bao nhiéu kilomet?

Loi giai
Goi mit phang (P) di qua 3 diém phéo A(3; 0;0); B(0;1,5;0); €(0;0; —1,5) nén c6 phuong trinh
RI+L+ L =1ex+2y—-22-3=0.
315 -15
Gia str diém G (x;; yg; z¢) 1a vi tri khi muc tiéu bay téi mat phang (P) dé t6i vi tri N nén G € (P).
Do MG, MN 1a 2 vecto cung hudng nén ton tai sb thuc t > 0 sao cho MG = tMN
MG = (x — 5;¥6 — 2: 2 — 4); MN = (=4; —2; —6)
Xg—5=—4t X =5—4t
Nén yG—2=—2t(=>{yG =2-12t
Zg —4 = -6t Zg =4 —6t
ViGe(P) o 5—4t+2(2—t)—2(4—6t) =3 & t=->6(3;1;.1).
AG = (0;1;1) = AG =2 = 1,41.
Vay khoang cach tir vi tri A dén diém va cham 1 1,41 km.
Cau 13. Hinh v€ dudi day minh hoa hinh anh hai mai nha cia mét nha kho trong khong gian véi hé toa do
Oxyz (don vi trén mdi tryc toa do 1a mét).

+ B(12 ;8;20)

A(12;0;10)

7 D(0:0;10)
P(6;0;4)

o
Céc birc tudng cua nha kho déu duoc xay vudng goc véi mat dat. Biét toa do vecto ﬁ = (x;y; 2),
tinhx +y + z.
Loi giai
Hai mit phang twong tmg mdi mai nha 1a (ABP) va (CDP).
?Do (ABP) c6 cgp VTCP la AB(0;8;10), AP(—6;0;—6) = (ABP) ¢6 VTPT la [AB,AP] =
(—48; —60;48).
Ma (ABP) di qua P(6;0;4) > (ABP): —48(x —6) —60(y —0)+48(z—6) =0
©4x+5y—4z—-8=0.
?Do (CDP) co cip VTCP la DP(6;0;—6), DC(0;8;10) = (CDP) c6 VTPT la [DP,DC| =
(48; —60; 48).
Ma (CDP) di qua P(6;0;4) > (CDP):48(x —6) —60(y —0) +48(z—4) =0
©4x —5y+4z—-40=0.
?Vi cac buc tuong cua nha kho déu duoc xay vuong goc voi mat dat nén véi hé toa do trén, ta cd
(CBQ):y —8 = 0.
9Ta thay Q thudc ca 3 mit phang (ABP), (CDP) va (CBQ)
Suy ra toa do Q la nghiém cua h¢ phuong trinh:
4x +5y—-4z—-8=0 XxX=6
4x—5y+4z—40=0=1y =8 = Q(6;8;14) = PQ(0;8;10). x +y + z = 18
y—8=0 z=14
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Cau 14.

Cau 15.

Mot cong trinh dang xay dung duoc gan hé truc Oxyz (don vi trén mdi truc toa do 13 mét). Ba birc
twong (P), (Q), (R) (nhu hinh v&) ctia toa nha lan lugt ¢6 phuong trinh: (P):x + 2y —2z+1 =0,
@):2x+y+2z—3=0,(R):2x+4y —4z—-22 =0.

Ta co

(P):x + 2y — 2z + 1 = 0 ¢6 vecto phap tuyén 1a 7ip = (1;2;—2)
(Q):2x +y + 2z — 3 = 0 c6 vecto phap tuyén la 7, = (2;1;2)
(R):2x + 4y — 4z — 22 = 0. c6 vecto phap tuyén 1a 1ip = (2;4; —4)

Tacony = Zﬁp;% = % = :—z * —Lzz nén hai buc tuong (P) va (R) song song nhau

fip.7lg = 1.2+ 2.1 + (=2).2 = 0 = 7ip L 7y nénbirc twdng (Q) vudng goc vai hai birc tuong (P)
va (R). 7

Chon diém M (—1;0;0) € (P) Do hai buc tuong (P) va (R) song song nhau nén:

d((P),(R)) =d(M,(R)) = |2.(—f/)44:r41.0%—22| = % = 4m Vay d0 rong birc tuong (Q) cua tda nha

la 4m.
Mot nha hang dugc xay dung theo mo hinh 1a hinh chdp cut OAGD. BCFE c6 hai day song song voi

nhau. Mat san OAGD 1a hinh chir nhat va duogc gﬁn hé truc Oxyz nhu hinh v& duéi (don vi trén mdi
truc toa do 1a mét). Mat sin OAGD c6 chiéu dai 04 = 100m, chiéu rong OD = 60m va toa do diém
B(10;10; 8).

Khoang cach tir diém G dén mit phang (OBED) la....... (1am tron dén hang phan chuc)
Loi gidi

Tinh khodng céch tir diém G dén mit phing (OBED). 0D = (0;60;0),0B = (10;10; 8)
Vecto phap tuyén ctia mat phang (OBED) 1a#i = [O—D), O—B)] = (480;0; —600)
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Phuong trinh mit phang (OBED) di qua diém 0(0; 0; 0) va c6 vecto phép tuyén 71, = (4; 0; —5)
la:4x —5z=0
Khoang céach tir diém G dén mat phang (OBED) la:

d(G, (0BED)) = 120501 ‘“’ZF ~ 62,5m

Cau 16. Hinh bén dudi minh hoa hinh anh hai mai nha cia m¢t nha kho trong khong gian véi hé toa do Oxyz
(don vi trén mdi truc toa do 1a mét). Cac birc tudong cua nha kho déu duge xdy vudng goc v6i mat
dat. Biét rang toa do ctua diém P (a; b; ¢). Khi d6 gia tri a + b + ¢ bang bao nhiéu?

' B(10, 20, 10)
C(0.20,10)
Q(5,20,7
y A(10,0,9)
D(0.0.9)
Loi giai ’
Vi céc buc tuong cia nha kho dugc xdy vuong goc voi mat dat nén véi hé toa do trén ta cod
P(x; 0; z).
Mit phing (ABQ) ¢6 cip vecto chi phuong 1A AB = (0; 20; 1) va BQ = (=5; 0; —3) nén (4ABQ)
c6 mot vecto phap tuyén 1a: [ﬁ, w] = (—60; =5; 100). Ma mit phiang (ABQ) di qua diém
A(10; 0; 9) nén c6 phuong trinh 1a:
—60(x —10) —5(y —0) +100(z—9) = 0 & —60x — 5y + 100z — 300 = 0.
Mit phing (CDQ) cé ¢ip vecto chi phuong 1a CD = (0; —20; — 1) va CQ = (5; 0; —3) nén
(CDQ) c6 mdt vecto phap tuyén la: [C—D), Hj] = (60; —5; 100). Ma mat phang (CDQ) di qua diém
D(0; 0; 9) nén c6 phuong trinh 1a:
60(xq— 0) —5(y—0) + 100(z—9) =0 & 60x — 5y + 100z —900 = 0.
Vi diém P thudc mat phang (ABQ) nén toa do cta diém P thoa man:
7 —60x — 5.0 + 100z — 300 = 0 & —60x + 100z = 300 (1)
Vi diém P thudc mat phang (CDQ) nén toa do cta di€ém P thoa man:
60x — 5.0+ 100z —-900 = 0 © 60x + 100z =900 (2)
. ¢ A ) —60x + 100z = 300 x=5
Tu (1) va (2) ta c6 hé phuong trinh: {60x + 1007 = 900 = {z pe
Khid(’)P’(S;’O;‘6).V$1ya+b+c=5:|—0+6=11. ’ ‘

Cau 17. Trén thict ké d6 hoa 3D cua mot canh dong dién mat troi trong khong gian Oxyz, mot tam pin nam
trén mat phang (P): x + 2y + 3z 4+ 2 = 0; mot tAm pin khac nim trén mit phang (Q) di qua diém
M(1;2;3) va song song v6i mit phang (P). Biét rang phuong trinh mat phang (Q) c¢6 dang ax +
2y + bz + ¢ = 0. Khi d6 gia tri a + b + ¢ bang bao nhiéu?
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Cau 18.

Cau 19.

Loi giai
Vi (Q) // (P) nén (Q) c6 mdt vecto phap tuyén 1a 7 = (1; 2; 3).
Phuong trinh mat phang (Q) di qua diém M (1; 2; 3) va vecto phéap tuyénii = (1;2; 3) la:
1(x—1)+2(y—2)+3(z—-3)=0=x+2y+3z—14=0.
Khidoa=1,b=3,c=-14. Vaya+ b + c = —10.
Trong khong gian véi hé toa do Oxyz (don vi trén mdi truc toa do 1a km), mot may bay dang & vi
tri A(3; —2,5;0,5) va sé ha canh & vi tri B(3; 8,5; 0) trén duong bang (Hinh minh hoa bén duéi).

Sl |

C6 mot 16p may duge mo phong boi mot mit phang (a) di qua ba diém M(9;0; 0), N(0; —9; 0) va
P(0;0;0,9). Tinh dé cao ctiia may bay (tinh theo don vi km) khi may bay xuyén qua dam may dé
ha canh.
Loi giai

Gia str diém C(xc;yc; z¢) 1a vi tri ma mdy bay xuyén qua dam mdy dé ha canh, suy ra C € (a). Mit
phang (a) céphuongtrinhg - % + % =1ox—y+10z—9=0.Suyrax; —yc+ 10z, —9 =
0.

Mat khac: Do hai vecto AC&AB cung huéng nén ton tai sb thuc t > 0 sao cho AC = tAB &

Xc—=3=0 Xc =3

{yc +25=11t o {yc = —2,5+ 11t.
z¢c — 0,5 =-0,5t zc =0,5—-0,5t

ViC € (@)nén3 — (—2,5+10t) + 10(0,5—-0,5t) —9=0 <t = 0,1. Suyra C(3; —1,4; 0,45).

Vay dg cao ciia may bay khi xuyén qua ddm may 1a 0,45 km.

Trong khong gian véi hé toa d Oxyz (don vi trén mdi truc toa do 1a km), mot may bay dang & vi

tri A(3; —2,5;0,5) va s€ ha canh ¢ vi tri B(3; 8,5; 0) trén duong bang (Hinh minh hoa bén dui).
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Cau 20.

Cau 21.

A |

Sau bao nhiéu phut may bay tir vi tri A ha cénh tai vi tri B? Biét toc do cua may bay 1a 250 km/h
trén quang duong AB (lam tron két qua dén hang phan tram cta phut).
Loi gidi
Taco AB = /02 + 112 + (—0,5)% = /121,25 (km).
Do dé thoi gian d€ may bay tur vi tri A ha canh tai vi tri B la:

Y (h) = Y2260 (phit) ~ 2,64 (phat)

Hinh bén dudi minh hoa mét khu nha dang xay dung duoc gén hé truc toa d0 Oxyz (don vi trén cac
truc 1a mét).

1

Moi cot bé tong co dang hinh ling tru t& gidc déu canh day dai 1m va tdm cua mat day trén lan luot
1a cac diém A(2;1;3),B(4;3;3),C(6;3;3), D(4;0; 2,5). Giam sat cong trinh tinh toan nhan thay
A, B, C, D khong dong phang, yéu cau bén nha thau tinh khdi lugng bé tong can bo sung dé do cao
céc cot bé tong bing nhau. Tinh thé tich bé tong can bo sung (gia sir thé tich phan cdt thép 1a 3%
trén mot mét khoi bé tong, lam tron két qua dén hang phan 10).

Loi gidi
Ta c6: AB = (2; 2; 0), AC = (4; 2; 0) = [AB,AC| = (0; 0; —4).
Phuong trinh (ABC) di qua A(2; 1; 3) vanhan 71 = [ﬁ, A_C)] = (0; 0; —4) lam mot vécto phap
tuyénla: —4(z—3) =0 2z—-3=0.
Khoang cach tir D dén mat phang (ABC): d(D, (ABC)) = @ = 0,5 (m).
Vi mdi cot bé tong 1 hinh ling try tir gidc déu va thé tich phan cdt thép 1a 3% trén mot mét khdi bé
tong, do do the tich phan bé tong can bo sung la:
V =1.1.0,5(100 — 3)% = 0,5.97% = 0,485(m3) = 0,5(m3).
Biét goc quan sat ngang ctia mot camera 1a 116°. Trong khong gian Oxyz, camera dugc dit tai diém
A(2;1;5) va chiéu thang vé phia mit phang (P):2x —y — 2z + 13 = 0. Héi ving quan sat duoc
trén miat phang (P) clia camera 1a hinh tron ¢6 duong kinh bang bao nhiéu? (lam tron két qua dén
chir s6 hang chuc)
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1?».
Loi giai:
Goi 4, B, C 1a cac diém nhu hinh v€ bén dudi va H 1a hinh chiéu vudéng goc cia A 1én mat phang
(P).
Hinh vé
o
P

Theo dé BAC = 116° = BAH = 58°.
Khi d6 AH = d(4, (P)) = 2=
Xét tam gidc ABH vuong tai H, ta co:
tanBAH = % = BH = tan58° - 2 = 2tan58°(dvdd).

Suy ra BC = 2BH = 2 - 2tan58° = 6,4(dvdd)

Vay viing quan st cua camera trén mat phang (P) 1a hinh tron c¢6 duong kinh khoang 6,4 (dvdd).

= 2. (dvdd).

Cau 22. Khi gfm hé truc toa d Oxyz vao mdt ngoi nha 1 t?lng c6 dién tich 50m?, nguoi ta théy re‘“mg mat trén
va mit dudi ciia mai nha thudc cac mit phang vudng goc véi truc Oz. Biét rang cac vi tri A(3; 4; 33)
va B(9; 8;35) lan luot thudc mit dudi, mit trén cia mai nha. Do day cua mai nha dugc tinh be‘ing
khoang cach giira mat trén va mat dudi ciia mai nha d6. Biét gia tién 1m> bé tong tuoi 1 1.100.000,
tién cong d6 mai 1a 100.000 dong trén 1 m2. Chi phi cht nha phai tra & d6 duge mai bang bao nhiéu.

’ Loi gidi
bap so: 16 i
Vi mat duéi mai nha vudng goc vai truc 0z va di qua diém A(3;4;33) nén cd phuong trinh 1a
(P):z—33=0. i ’
Khoang céach gitra mat trén va mat dudi cua mai nha bang khoang céach tir B(9; 8; 35) dén (P).
Tacod(B,(P)) =2 =2,
Suy ra d6 diy ctia mai nha bang 2 dm = 0,2 m.
Thé tich beton can d6 méi 12 50.0,2 = 10m®.
Tién beton can tra la 10.1 100 000 = 11 000 000.
Tién cong can tra 14 50.100 000 = 5 000 000.
Vay tong so tién chu nha can tra 1a 16.000.000. ‘ ‘

Cau 23. Mot kim tu thap Khafre & Ai Cap c6 dang hinh chop tir giac déu véi chiéu cao 136 m va canh day
dai 152 m. Nguoi ta g?in hé truc toa do nhu hinh vé
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z

S

o F
A

Cb-sin goc giita hai mat bén ké nhau cta kim tu thap bang (két qua 1am tron dén hang phan tram).
Loi giai

Tacé OB = OC = 0D = 222 = 762 (m); SO = 136 (m)

Suy ra B(76v/2;0; 0) c(o; 76\/_, 2;0), D(—76+/2;0;0), S(0; 0; 136)

Mit phang (SBC): W + W + 1;—6 = 1 c6 mot vecto phap tuyén [a 7y = (17v2;17v2; 19)

\/_

Mat phang (SCD): 76\/_ + W + E = 1 c6 mdt vecto phép tuyén 1a 71, = (—17v2;17v2;19)
= _ 1]
cos((SBC),(SCD)) = |cos(7y,7,)| = AT b T ~ 0,24.

Céu 24. Trong khong gian Oxyz(don vi ctia cac truc toa do 1a ki — 16 - mét), dai kiém soat khong luu san
bay co toa do (—64; 128; 64). May bay bay trong pham vi cach dai kiém soat khong qua 500 km thi
s& hién thi trén man hinh ra da. Mot may bay N xuét hién trén man hinh ra da va mot may bay Mnam
trong mit phang (P):x — 2y + 2z — 1458 = 0 sao cho hai may bay M, N thudc dudong thing co
vecto chi phuong 1a % = (1;1; 1). Khoang cach nho nhat giira hai may bay M, N 1a bao nhiéu km?
(két qua l1am tron d&én hang don vi)

Loi giai
May bay N xuit hién trén man hinh ra da nén N thudc khdi cau (S) c6 tam I(—64; 128; 64), ban
kinh R = 500.
, — |x;—2y;+2z;—-1458| _ N N A .
Tacd d(l, (P)) e = 550 > R nén (P) va (S) khong giao nhau.
4
X
."/
f“‘
fe | (P)
M H
Goi a 1a goc tao boi MN va mit phang (P).
Goi H 14 hinh chiéu cta N 1én mit phang (P).
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Mit khac MN cung phuong véi véc-to 4 = (1;1;1) va np = (1; —2;2) suy ra sina = % =
‘|np

1
3V3’

Khi dé6 MN = M < NHmin _ d(L(P))=R _ 550-500
sina —  sina sina 1

= 150v/3 = 260

3v3

Cau 25. Manhattanhenge (Hinh 1) 1a mot su kién dién ra khi Mit Troi moc hodc khi Mt Troi 1in nam thfmg
hang véi cac tuyén phd Pong - Ty thudc mang ludi dudng phd chinh tai quan Manhattan cia thanh
phd New York. Khi mit troi 1n, tia sang song song mit dat 1éch mot goc khoang 387 50 v6i huodng
tay (Hinh 2).

L

Hinh 1 Hinh 2
Gia sir mit tién cac toa nha ha1 bén duong nam trong 2 mat phang song song cach nhau 30m va

vudng goc voi mit dat. Biét rang mat phang phia bac di qua goc O cua h¢ truc Oxyz, voi tia Oz
vuong géc voi mat dat va huong 1én trén. Phuong trinh mit phang tht hai ¢6 dang (Q): x + ay +

bz+c=0, VOIC—S

Loi giai
Goi A, B 1a giao diém ctiia mp (Q) vdi truc Ox va Oy, H 13 hinh chiéu vuong géc ctia O 1én AB.
XH 0
i
A4 :
- - *J‘H
B 2 N
Vi khoang cach gitra hai mat phang bang 30m nén OH = 30
Theo gia thiét, ta c6 géc OAH =38°, khi d6 0A=—-—2_ =32y = _0Hcos52° =

sin38°  sin389°’

—30c0s52%, y,; = —0Hcos380 = —30co0s38°
Toa do diém A (——2; 0; 0), H(~30c0s52°%; —30c0s38°; 0) chon VTPT 7 = (1;
Mat phang (Q) di qua A vudng goc OH nhén 7 1am véc to phap tuyén c6 phuong trinh

cos38° )
cos520 ’

( N 30 ) N cos38° 0 N cos38° N 30 0
= = =
5in38°) " cos520” X T 055207 T 5in380
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Vaym +n = 68.
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Cau 26.

Cau 27.

KHOANG CACH TRONG PHUONG TRINH MAT PHANG

I - PHAN TRAC NGHIEM TRA LOI NGAN
Phén mém diéu khién may in 3D cho biét dau in phun ciia may dang dit tai diém M (3;4;24) (don

vi: cm). Tinh khoang cach tir dau in dén khay dit vat in c6 phuong trinh z—4=0.

Loi gidi
Ta ¢6 phuong trinh mét phang 1a (P):z—4=0
, . A . ok Sy ALt 1A |24 — 4|
Khoang céch tir dau in dén khay dit vat in 1a: d(M,(P)) ="y 20.

Phin mém cta may tién ki thuat sé CNC (Computer Numerical Control) dang biéu dién mot chi tiét
may nhu hinh vé dudi day:

Hinh 2
a)Timtoadécéodiém A, B,C,D.
b) Viét phuong trinh mét phang (ABC) va mit phang (ACD).

¢) Cho biét dau mii tién dang dat tai diém M (0;60; 40). Tinh khoang céch tir diém M dén mit
phang (4BC).
Loi giai
(a) Tacd A4(70;0;0), B(70;0;—-60), C(70;80;0), D(50;0;0).
(b) Mit phing (A4BC) di qua A(70;0;0) va vudng géc véi truc Ox nén c6 vecto phép tuyén la:
i =(1;0;0).
Suy ra mit phang (ABC) ¢6 phuong trinh la: 1(x—70)=0 < x-70=0.
Mt phang (ACD) di qua A(70;0;0) va vudng goc véi truc Oz nén ¢ vecto phép tuyén 1a:
k =(0;0;1).
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Cau 28.

Cau 29.

Suy ra mit phang (ACD) c6 phuong trinh 1a: 1(z-0)=0 < z=0.

s a2 Ao s . |0-70]
(¢) Khoang cach tir diém M deén mat phang (ABC) la: d(M, (ABC)) == 70.
Trong khong gian Oxyz (don vi trén mdi truc toa do 1a mét), mot ngdi nha nhur hinh vé dudi day c6
san nha ndm trén mat phang (Oxy). Hai méai nha lan luot ndm trén cdc mit phing
(P):x—2y+5=0 va (Q):x—2y—3z+20=0. Hoi la chiéu cao ctia ngdi nha tinh tir san nha lén

noéc nha (diém cao nhat ciia mai nha) la bao nhiéu?

Loi giai
x—2y+5=0
x—2y—3z+20=0

Ttr phuong trinh thtr nhat chon x = -5 = y = 0. Thay vao phuong trinh con lai ta duoc z =5

Nhitng diém thudc duong néc nha co toa do théa man hé {

Vay diém 4(-5;0;5) 1a mot diém thudc dudng néc nha. Khi d6 chiéu cao can tim cua ciia ngdi nha

1a khoang céch tir diém 4 dén mit phang (Oxy) va bing 5 mét.

Hinh bén dudi minh hoa mot khu nha dang xay dung duogc gfm hé truc toa do Oxyz (don vi trén cac

truc 1a mét).

MB&i cot bé tong c6 dang hinh lang tru tir gidc déu canh day dai 1m va tim ctia mat ddy trén lan luot
la cac diem A(2;1;3),B(4:3;3),C(6;3;3), D(4;0;2,5). Gidm sat cong trinh tinh toan nhan thiy
A,B,C,D khong ddng phang, yéu ciu bén nha thau tinh khdi luong bé tong can bo sung dé do cao
cac cOt bé tong bang nhau. Tinh thé tich bé tong can bd sung (gia sir thé tich phan cdt thép 1a 3%
trén mot mét khdi bé tong).

Loi giai
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Tacd: AB=(2;2;0), AC =(42;0) =| 4B, 4C | = (0;0:- 4).

Phuong trinh (4BC) di qua 4(2;1;3) vanhan n = [ﬂ?,ﬁ} = (0;0;—4) 1am mot vécto phép tuyén
la: —4(z-3)=0z-3=0.

Khoang cach tir D dén mit phing (ABC): d(D,(ABC))= %_ﬂ =0,5(m).

Vi moi cot bé tong 13 hinh lang try tt gidc déu va thé tich phan cbt thép 1a 3% trén mot mét khoi bé
tong, do do6 thé tich phan bé tong can bd sung 1a:

¥ =1.10,5(100-3)% =0,5.97% = 0,485(m’") .

Cau 30. Mot ngdi nha c6 cac bac thang cua cau thang da thiét 1ap hé tga do Oxyz. Biét hai mat bac thang
song song nam trén hai mat phiang phan biét: (P) 2x—y+2z+8=0 va (Q) 2x—-y+2z+2=0.
Khoang céach gitta hai bac thang nay bang bao nhiéu?
Loi gidi
Khoang cach gitra hai bac thang nay bang khoang cach giita hai mit phang (P) va (Q)
28| 6
d((P).(0))= : —=2=2
\/ 22 +(-1) +2
Vay khoang cach giita hai bac thang bang 2.
Ciu 31. Biét goc quan sat ngang ctia mot camera 1a 116°. Trong khong gian Oxyz , camera duogc dit tai diém
A(2;1;5) va chiéu thang vé phia mit phang (P):2x—y—2z+13=0. Héi ving quan st dugc trén
mit phang (P) ctia camera 1 hinh tron c¢6 duong kinh bang bao nhiéu? (1am tron két qua dén chir
s6 hang chuc)
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(P

Loi giai
Goi 4,B,C 1a cc diém nhu hinh v& bén dudi va H 14 hinh chiéu vudng goc ctia 4 1én mit phang
(P)

Hinh v€ minh hoa

|2:2-1-2-5+13]

V4+1+4

Theo d& BAC =116°= BAH =58°. Khi do AH =d(4,(P)) =2 (dvdd).

. : —— BH
Xét tam giac ABH vudng tai H , ta co: tan BAH = T = BH =tan58°-2 =2tan58° (dvdd).

Suy ra BC =2BH =2-2tan58° ~ 6,4 (dvdd)

Viy viing quan st cia camera trén mit phiang (P) 13 hinh tron c6 duong kinh khoang 6,4 (dvdd).
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PHUONG TRINH PUONG THANG

I - PHAN TRAC NGHIEM

Cau 1. Trong khong gian véi hé truc toa d6 Oxyz, mot Cabin cap treo xut phat tir diém A(10; 3; 0) két
thac tai diém B ¢6 hoanh d6 x5 = 550 chuyén dong déu theo duong cap c6 Vecto chi phuong 1a
U = (2; —2; 1) (Hinh bén dudi). Tinh d6 dai dudng cap AB?

(1] I
(Neudn: hups:Hshutterstock.com)
A. 840. B. 830. C. 820. D. 810.

Cau 2. Trong khong gian Oxyz, mot qua tén Ira dwgc phong ra tir bé phong dat tai diém A(2; 1;3) va trong
5 gidy, tén ltra chuyén dong véi van tdc khong doi, vecto van tdc (trén gidy) 1a ¥ = (2,4,5). Muc
tiéu nao sau day nam trén qui dao chuyén dong cta tén lira?

A.M(4;5;8) B. N(4;5;-8) C.P(2;1;0) D. Q(—4;5;2)

Cau 3. Anh Quy Ia mot nhi€p anh gia chuyén san anh chim hoang da. Gia str véi hé truc Oxyz cho trudc,
anh Quy dang ngam va dng kinh & vi tri A c¢6 toa 46 (200 ; 685 ; 436) thi c6 mot con ga 16i tia xuat
hién & vi tri B ¢6 toa do (640 ; 550; 474). Néumot qua doi co toa do dinh C 1a (420 ; 617,5 ; 450).
Hoi C ¢6 thude duong ngim AB
khong? Anh Binh c6 ngam thay con ga 16i tia nay khong?

Hznh 5. ] 9 )

A. Dlgm C khong thudc, Quy nhin thay con ga.

B. biém C thudc, Quy nhin thay con ga.

C. Pbiém C khong thudc, Quy khong thay con ga.

D. Piém C khong thuge, Quy nhin thay con ga. 7 ’ )

Cau 4. Mot chiée ban gap gon da dugc thiét lap hé toa do Oxyz. Di€m A 1a chan ban ti€p xtc voi mat dat
thuc duong thang a: x:r =2 - L= 22 it mit ban (P): x + y — 2z + 6 = 0 tai diém F. P9 dai chan
ban FA = 40+/3 cm, khi d6 d6 cao ctia mat ban tinh tir mat dat 1a:
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A.50 cm. B. 40 cm. C. 40V3 cm. D. 42 cm.
Cau 5. Mot phan san truong dugc dinh vi béi cac diem A, B, C, D, nhu hinh v&.
A o B
25 m o
D
C
Budc dau ching duogce 14y “ thing bang” dé c6 cling d6 cao, biét ABCD 1 hinh thang vudng & 4 va
B véi d9 dai AB =25 m, AD = 15 m, BC = 18 m. Do yéu cau ki thudt, khi lat phang phan san
truong phai thoat nude vé gbe san & C nén nguoi ta lay do cao ¢ cac diém B, C, D xudng thap hon
$0 vGi d cao & A 1a 10 cm, a cm, 6 cm tuong g sao cho bon diém A, B', C’, D’ déng phang. Gia
tri cua a la s6 nao sau day?
A. 15,7 cm. B. 17,2 cm. C.18,1 cm. D. 17,5 cm.

Cau 6. Trong khong gian Oxyz, mot vién dan dugc ban ra tir diem A( 2; 1; —1) va trong 3 gidy dau dan di
v6i van téc khong ddi, vecto van toc ( trén gidy) 1a ¥ = (1; 3; —2). Hoi vién dan ban trang muyc
tiéu nam & diém nao sau day?

A.M(4;0;-2) B.N(-1;1;-3) C.P(4;7;-5) D. Q(3;9;-6)

Cau 7. Trong khong gian Oxyz, mot vién dan dugc ban ra tir diém A(1;2; 4) va trong ba gidy, dau dan ¢ van
tbc khong ddi; vée torvan toe (km/s) 1a ¥ = (5 ; 3 ; 3). Hoi tai thoi diém sau 3gidy vién dan c6 thé
trang muc tiéu 1 diém nao trong cac diém sau day?

A.P(1;3;5). B.M(Z;,S; 6). C.N(-1;-3; 5). D. Q(—2; —3; 5).
IL.- PHAN TRAC NGHIEM DUNG SAI

Cau 8. Trong khong gian v6i hé toa dd Oxyz , mot cabin cap treo xuat phat tir diém A(10;3;0) va chuyén
dong déu theo duong cap c6 vecto chi phwong 13 ii = (2;—2;1) véi tbe do 4,5m/s (don vi trén moi
truc toa do la mét).
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x=10+2¢
a) Phuong trinh tham s ctia duong cép la: {y =3-2¢ (teR)
z=t

b) Gia sir sau thoi gian #(s) ké tir lac xuat phat (¢>0) thi cabin dén diém M . Khi d6 toa d¢ diém

M la M(3t+10 -3t +3; %)

¢) Cabin dimg & diém B c6 hoanh do x, =550, khi d6 quing dwong 4B dai 800 m.
d) Pudng cap AB tao v6i mit phang (Oxy) mot goe 30°.
III - PHAN TRAC NGHIEM TRA LOI NGAN

Cau 9. Trong mdt tro choi md phong ban sung 3D trong khong gian Oxyz , mot xa tha dang ngam vdéi toa
d6 khe ngam va dau rudi lan lugt1a M (3:3;1,5), N (3;41,5). Viét phuong trinh tham sb ctia dudng
niam ban ctia xa tha (xem nhu dudng thing MN ).

Céu 10.Trén phan mém mé phong 3D mot may khoan trong khong gian Oxyz , cho biét phuong trinh truc
a cta miii khoan va mot duong rinh b trén vat can khoan nhu hinh v& dudi day lan luot la:

x=1 x=1+4¢
a:sy=2 vab:iy=2+2¢
z=3t z=6
a) Chimg minh a va b vudng goc va cit nhau.
b) Tim giao diém ctia a va b.
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Céu 11. Trén phin mém mod phong 3D mdt may khoan trong khong gian Oxyz cho biét phuong trinh truc

x=1
a ctia mili khoan va mot duong rinh b trén vét can khoan (tham khao hinh v&) 1an lugt1a a :{ y =2
z =3¢
x=1+4k
va b:4y=2+2k.Toadd giao diém cia ¢ va b 1a M (a;b;c). Tinh S=a+b+c.
z=6

Céu 12. Mot phan mém mé phong van dong vién dang tap ban sing trong khong gian Oxyz . Cho biét truc
1 y=2 z-

3 -5
bao nhiéu van dong vién c6 ban trang hong tam.

3 va hong tim A(8;—19;6m +4). Hoi m bang

d cianong sung cd phuong trinh: ad 1_

Céu 13. Trong khéng gian Oxyz , mdt cabin cap treo & Ba Na Hill xuat phat tir diém 4(-2;1;5) va chuyén
dong déu theo duong cép c6 vecto chi phuong 1a i = (0;-2;6) véi toe do 1a 4 m/s (don vi trén mdi
truc toa do 1a mét). Gid sir sau 5 (s) ke tir lic xuét phat, cabin dén diém M . Goi toa do M (a;b;c)

.Tinh a+3b+c.
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Cau 14.

Cau 15.

Trong mdt khu du lich, ngudi ta cho du khach trai nghiém thién nhién bang cach du theo duong
truot zipline tir vi tri 4 cao 15 m cua thap 1 nay sang vi tri B cao 10 m cua thap 2 trong khung
canh tuyét dep xung quanh. Véi hé truc toa do Oxyz cho trudc (don vi: mét), toado cua 4 va B

lan luot 1a (3;2,5;15) va (21;27,5;10). Khi du khéch khi & d¢ cao 12 mét thi toa do cua du khach
lic d6 1a M (a;b;c). Tinh gia tri biéuthtc T=a+b+c

Cau Cong Vang (The Golden Gate Bridge) & My. Xét hé truc toa d6 Oxyz v6i O 1a bé ciia chan cot
try tai mit nuéc, tryc Oz trung véi cot tru, mét phang (Oxy) 1a mit nuée va xem nhu truc Oy clng
phuong v6i cau nhu hinh v&. Day cap 4D (xem nhu 1a mot doan thang) di qua dinh D thudc truc
Oz vadiém A thudc mit phéng Oyz , trong d6 diém D 1a dinh cot tru cach mit nude 227 m, diém

A cach mat nudc 75 m va-cach truc Oz 343 m.

Gid st ta dung mot doan day ndi diém N trén ddy cap AD va diém M trén thanh cau, biét M
cach matnuéc 75 m va MN song song véi cot try.
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Cau 16.

Cau 17.

Cau 18.

Cau 19.

(Nguén anh: https://www.goldengate.org/assets/1/6/ggb-exhibit-chapter-statistics.pdy).

Tinh 46 dai MN , biét diém M cach truc Oz mot khoang bang 230 m (Két qua lam tron dén chir
sO thap phan thir hai sau dau phay)

Trong khong gian Oxyz , mdt vién dan dugc ban ra tir diém A(l;3;4) va trong 3 gidy, dau dan di

v6i van toe khong déi, vecto van toc (trén gidy) 1a v=(2;1;6). Hoi vién dan trén c6 ban trang muc
tiéu trong mdi tinh hudng sau hay khong?

. 7 .
a) Muc tiéu dat tai diem M (7;5;21] b) Muc ti€u dat tai di€ém N(—3;1;— 8).

Trén mat dat phing, nguoi ta dung mot ciy cot thiang cao 6m vudng
goc v6i mat dat co chan cot dat tai vi tri O trén mat dat. Tai mot thoi
diém, dudi 4nh nang mat troi thi bong cta dinh cot dudi mat dat
cach chan cot 3m vé huéng S60°E (hudng tao véi hudng nam gbc
60° tao v6i huéng dong goc 30°). Chon hé truc Oxyz c6 gdc toa
dé 1a O, tia Ox chi huéng nam, tia Oy chi huéng dong, tia Oz
chira cay cot, don vi do 1a mét. Hiy viét phuong trinh dudng thang
chura tia nang mit troi di qua dinh cot tai thoi diém dang xét.

Mot ki su xdy dung thiét ké khung mot ngdi nha trong khong gian Oxyz nhu hinh duéi day nho

mot phan mém d6 hoa may tinh.

y

. R

" 0(0,0:0) C(0;4:0)
A(6;0;0) B

X

a) Viét phuong trinh mit phang mai nha (DEMN ).

b) Tinh khoang c4ch tir diém B dén méinha (DEMN).
Ngudi ta muén dung mot cot angten trén mot suon doi. Angten duge dung thang dimg trong khong
gian Oxyz véi d6 dai don vi trén mdi truc bang 1m. Goi O 1a gbc cot, 4 1a diém budc day cap vao

cot dngten va M, N 1 hai diém neo day cap xudng mat suon doi (hinh vé).
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Cho biét toa d9 cc diém néi trén 1an luot 1a 0(0;0;0), 4(0;0;6),M (3;-4;3), N(-5-2;2).
a) Tinh d¢ dai cac doan day cap MA va NA.
b) Tinh goc tao boi cac so1 day cap MA, NA vo1 mat phang suon doi.
Cau 20. Mot khuon nudng banh mi dugec mo phong trong khong gian Oxyz nhu hinh minh hoa dudi day
voi §(0;0;0),P(8;0;0),0(8;18;0),7(-1;-1;7),R(9;19;7). Tinh gbc giita hai canh ké nhau, giira

canh bén va mat day, gitta mat bén va mat day cua khudn.

Céu 21. Trong khong gian Oxyz, mot vién dan dugc ban ra tir diém A(1; 2; 3)va trong 3 gidy, dau dan di voi
van téc khong ddi; vécto van toc 1a ¥ = (2;1;5). Khi vién dan tring muc tiéu tai diém
B(—5; a; b)thi gia tri cta biéu thirc b%bang bao nhiéu?.

Céu 22. Mot may phat tin hiéu P duoc dit ¢6 dinh & mot dia diém va ta ¢ thé nhan dugc tin hiéu cua may
phat nay trong pham vi ciia mot mat cau voi bankinh R cia nd. Mot nguoi cdm may do tin hiéu A
chuyén dong trén dudng thang d (nhu Hinh 4)

Néu chon diém dat may phat tin hiéu P 1a géc toa do O cua h¢ truc toa d§ Oxyz thi may do A di
chuyén theo dudng thang c6 phuong trinh

x=5-t
y=5—t (trong d6 £(h) la thoi gian chuyén dong).
z=T7-2t

Mit cau gii han pham vi nhan tin hiéu ciia may do A tai thoi diém n6 gan may phét tin hi¢u P nhat
cO tam I(a;b;c). Tinh P=a+b+c.
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Cau 23.

Cau 24.

Cau 25.

Cau 26.

Cau 27.

Cau 28.

Cau 29.

Khi gin hé toa do Oxyz vao mot san bay, mit phang (0xy) tring véi

mit sdn bay. Mot may bay bay theo dudng thang tir vi tri A(1; —5;7) dén vi tri B(6;5;4) va ha
canh tai vi tri Mga; b;0). Gia tricua 3a + 3b la bao nhiéu? ’

Trén mat dat phang, nguoi ta dung moét cay cot thang cao 6 m vudng goc voi mat dat, co chan cot
dat tai vi tri O trén mat dat. Tai mot thoi diém, dudi 4nh ning mit troi, bong cua dinh cot dudi mat
dat cach chan cot 3 m vé hudng S60°F (hudng tao v6i hudng nam goc 60° tao véi hudng dong goc
30°) (H.5.32). Chon hé truc Oxyz cé géc toa do 1a O, tia Ox chi hudng nam, tia Oy chi hudéng dong,
tia Oz chira cdy cot, don vi do 1a mét. Tinh goc tao boi dudng thang chia tia ning mat troi di qua
dinh cot tai thoi diém dang xét véi mat dat.

Trong mdt khu du lich, ngudi ta cho du khach trai nghiém thién nhién bang cach du theo dudng
truot zipline tir vi tri A cao 15 m cua thép 1 nay sang vi tri Bcao 10m cua thap 2trong khung canh
tuyét dep xung quanh. Vo1 hé truc toa dd Oxyz cho trude (don vi: mét), toado cua A va B lan luot
1a (3;2,5;15) va (21;27,5; 10). Biét toa do du khach khi ¢ d cao 12 mét 1a (a; b;c). Tinh P =
Sa+b+c.

do6 Oxyz véi goc toa do O 1a vi tri nguoi diéu khién, mat phing (Oxy) trung v6i mat dat. Chiée

flycam dang & vi tri M (1;2; 4) va chuyén dong trén dudng thing song song v6i mat dat. Biét huéng
chuyén dong cua flycam 14 % = (2; a; b) (a, b 1a cac s6 nguyén) sao cho khoang cach tir vi tri ngudi
diéu khién dén duong thiang chuyén dong cua flycam 1a 16n nhat. Tinh a + b.

Mot ph?ln mém md phong van dong vién tap ban bia muc tiéu co kich thudc nho (42 x 42cm) be‘ing
stng tiéu lién AK trong khong gian Oxyz. Cho biét van dong vién d6 sir dung thudc ngam 3 va
dung cach xa bia muc tiéu 1a 100m, truc d ctia ndng sung va coc d bia d’ 1an luot c6 phwong trinh

x =t x=1
d: {y =2vad": {y =2 . Dé ban tring hong tam thi van dong vién phai ngdm ban vao diém
z=4 z=1+3t" | )
N(a; b; c) € d’ va cach giao diém ctia d va d’ mot khoang 6¢m. Khi ¢ < 0, tinh gia tri biéu thirc
a—=>b+c. ’ 7 7
Trong khong gian Oxyz, mot cabin cap treo xuat phat tr diém A(10; 0;3) va chuyén dong theo
duong cap c6 vecto chi phuong 1#(2;2; 1). Hai ¢t tru cap treo dit tai diém B, C biét xz = 20; y, =
120. Thoi gian cabin di tir diém B dén diém C 13 55s. Hoi van tdc ctia cabin bang bao nhiéu m/s?
Khi gin hé toa 46 Oxyz (don vi trén mdi truc tinh theo kilomét) vao mot san bay, mit phang (Oxy)
tring v6i mit sin bay. Mot may bay bay theo duong thang tir vi tri A(5; 0; 5) dén vi tri B(10; 10; 3)
va ha canh tai vi tri M(a; b; 0). Gia tri cia a + b bang bao nhiéu (viét két qua dudi dang s thap
phén)?
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Cau 30.

Cau 31.

Cau 32.

Mot nguoi ding ¢ mat dat diéu khién hai flycam dé phuc vu trong mét chuong trinh cta dai truyén
hinh. Flycam I & vi tri A cach vi tri diéu khién 150 m vé phia nam va 200 m vé phia déng, dong thoi
cach miat dat 50 m. Flycam II & vi tri B cach vi tri diéu khién 180 m vé phia bac va 240 m vé phia
tay, dong thoi cach mit dat 60 m.

Chon hé truc toa do Oxyz v6i gbc O 1a vi tri nguoi diéu khién, mat phang (Oxy) tring voi mit dat,
tryc Ox c6 hudng trung voi hudng nam, truc Oy c¢6 hudng trung voi huong dong, truc Oz vudng
gbc y(’yi mat dat hudng 1én bau tr&ri,’don Vi t;én moi truc tinh theo mét. Khoang cach gitra hai flycam
d6 bang bao nhiéu mét (lam tron két qua dén hang don vi)? ’ 7 7
Trong khong gian véi hé toa do Oxyz, mot cabin cap treo xuat phat tir diem A(11;4; 0) va chuyén
dong déu theo dudng cap ¢ véc to chi phuong @ = (—3; —4; 0) voi téc do 1a 5m/s (Pon vi trén
mdi truc toa do 1a mét); gia sir sau t(s) ké tir lac xudt phét (t > 0), cabin dén diém M; Mot ngudi
dung tai diém Oquan sat cabin chay trén cap treo, sau thoi gian bao nhiéu thi khoang cach giira
nguoi quan sat va cabin gan nhau nhat?

Mot nguoi dung & mat dét diéu khién flycam dé phuc vu chuong trinh truyén hinh. Chon hé truc toa
do6 Oxyz véi gbc toa do O 1a vi tri nguoi diéu khién, mat phing (Oxy) trung v6i mat dat. Chiée
flycam dang & vi tri M (1;2; 4) va chuyén dong trén dudng thing song song v6i mit dat. Biét huéng
chuyén dong cua flycam 13 % = (a; 2; b) (a, b 1a cac sé nguyén) sao cho khoang cach tir vi tri ngudi
diéu khién dén duong thiang chuyén dong cua flycam 13 bé nhat. Tinh a + b.
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PHUONG TRINH PUONG THANG

I - PHAN TRAC NGHIEM

Cau 1. Trong khong gian véi hé truc toa d6 Oxyz, mot Cabin cap treo xut phat tir diém A(10; 3; 0) két
thac tai diém B ¢6 hoanh d6 x5 = 550 chuyén dong déu theo duong cap c6 Vecto chi phuong 1a
U = (2; —2; 1) (Hinh bén dudi). Tinh d6 dai dudng cap AB?
A
(Ngudn: hups:/ishutterstock.com)
A. 840. B. 830. C. 820. D. 810.
Loi giai
Puong thang AB di qua diém A(10;3;0) va nhan 4 = (2; —2; 1) 1a vecto chi phuong ¢6 phuong
trinh la: =2 =22 =2
Ta c6 B(550; y5; z5) nam trén duong thing AB. Theo gia thiét ta cd xz = 550 = @ = y’i—;g =
1o {zB =270 -
Nén B(550; —537;270). Vay AB = \/(550 —10)? + (=537 —3)2 + (270 —-0)%2 = 810
Cau 2. Trong khong gian Oxyz, mot qua tén lira duge phong ra tir bé phong dit tai diém A(2; 1;3) va trong
5 gidy, tén lira chuyén dong véi van toc khong ddi, vecto van tdc (trén gidy) 1a 7 = (2,4,5). Muc
tiéu nao sau day nam trén qui dao chuyén dong cia tén lira?
A. M(4;5;8) B.N(4;5;-8) C.P(2;1;0) D. Q(—4;5;2)
Loi gidi.
i x=2+2t
+ Phuong trinh qui dao chuyén dong cua tén Ira 1a (d):{y = 1 + 4¢t.
) z=3+5t .
Vi M(4; 5; 8) thudc phuong trinh duong thang nén muc tiéu tai nam trén qui dao chuyén dong cua
tén lua.
Céu 3. - Anh Quy 1a mot nhiép anh gia chuyén san anh chim hoang di. Gia sir v6i hé truc Oxyz cho trudc,
anh Quy dang ngdm va ong kinh & vi tri A c6 toa d6 (200 ; 685 ; 436) thi c6 mot con ga 16i tia xuat
hién & vi tri B c6 toa d6 (640 ; 550 ; 474). Néu mot qua doi ¢ toa do dinh € 13 (420 ; 617,5 ; 450).
Hoi € c6 thuoc duong ngim AB
khong? Anh Binh c6 ngam thay con ga 16i tia nay khong?
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Hmh 5. ] 9

A. Piém C khong thudc, Quy nhin thay con ga.
B. Piém C thudc, Quy nhin thiy con ga.

C. biém C khong thudc, Quy khong thay con ga.
D. Piém C khong thudc, Quy nhin thay con ga.

Loi giai
Puong thing AB di qua diém A(200; 685; 436) va c6 mét vecto chi phuong 1a AB =
x = 200 + 440t
(440; —135; 38) nén c6 phuong trinh tham s6 1a: {y = 685 — 135t¢.
z =436+ 38t

Thay toa do diém € (420 ; 617,5; 450) vao phuong trinh duong thang AB ta duoc hé phuong trinh

(420 =200 + 440t
(4n1):1617,5 = 685 — 135t & 4 t =
450 = 436 + 38t

. Hé phuong trinh ndy v nghiém nén diém C khong thudc

|\1N|HN|D—‘

19
duong ngam AB. Do d6 anh Binh ngam thay con ga 16i tia nay.
Cau 4. Mot chiéc ban gap gon da duoc thiét lap h¢ toa do Oxyz. Pi€m A Ia chan ban tiép xic véi mat dat
y—1 zZ+2

thudc duong thang a: xTH =05 catmit ban (P): x + y — 2z + 6 = 0 tai diém F. D¢ dai chan

ban FA = 40+/3 cm, khi d6-d6 cao ctia mat ban tinh tir mat dat 1a:

A.50 cm. B. 40 cm. C. 40v/3 cm. D. 42 cm.
Loi gidi
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Puong thang A: % = y—Il = % ¢ vecto chi phuong U = (1;1; 4).

Mit phang (P): x +y — 2z 4+ 6 = 0 ¢6 vecto phap tuyén 7 = (1;1; —2).
sin(4, (P)) = |cos(@, #)| = Al _ \E = sing (vi hai goc phu nhau)

[%l.I7
Do cao ciia mat ban tinh tir mat dat 1a khoang cach tir chan ban A dén mit phang (P)

Suy ra d(4, (P)) = AH = FA.sing = 40+/3. \E = 40 cm.

CAu5. Mot phan san trudng duge dinh vi bdi cc diém 4, B, €, D, nhu hinh v&.
A o B
25 m o
D
C
Budc dau chiing dugc 1ay “ thiang bang” dé c6 cing do cao, biét ABCD 1a hinh thang Vuong 0 Ava
B v61 d6 dai AB = 25m, AD = 15m, BC = 18 m. Do yéu cau ki thuat, khi lat phang phan san
truong phai thoat nude vé goc san ¢ C nén ngudi ta 1y do cao & cac diém B, C, D xuong thap hon
so voi do cao 0 Ala10 cm, a cm, 6 cm tuong tng sao cho bon diém A, B, C', D' dong phang. Gia
tri cua a la s6 nao sau day?
A. 15,7 cm. B.17,2 cm. C. 18,1 cm. D. 17,5 cm.
Loi giai
Chon h¢ truc toa d0 Oxyz sao cho: O = A, tiaOx = AD; tia Oy = AB.
Khi @6, A(0; 0; 0); B(O; 2500; 0); C(18OO;’25005 0); D(1500; 0; 0).
Khi ha do cao cac diém & cac diém B, C, D xudng thap hon so v&i do cao 9 A1a 10 cm, a cm, 6 cm
tuong (g ta c6 cac diem moi B'(0; 2500; —10); C'(1800; 2500; —a); D'(1500; 0; —6).
Theo bai ra c6 bon diém A; B'; C'; D' dong phang.
Phuong trinh mit phang (AB'D"):x + y + 250z = 0.
Do C'(1800; 2500; —a) € (AB'D") nén c6: 1800 + 2500 — 250a = 0 © a = 17,2.
Vaya = 17,2 cm.

Cau 6. Trong khong gian Oxyz, mét vién dan dugc ban ra tir diem A( 2; 1; —1) va trong 3 gidy dau dan di
v6i van téc khong ddi, vecto véan toc ( trén gidy) 1a ¥ = (1; 3; —2). Hoi vién dan ban trang muyc
tiéu nam & diém nao sau day?

A.M(4;0;-2) B.N(-1;1;-3) C.P(4;7;-5) D. Q(3;9;-6)
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Loi gidi
i x=2+t
Phuong trinh mo6 ta quy dao chuyén dong cuia viendan lajy = 1+ 3t .
z=-1-2t

Lan luot thay toa do cac diém vao phuong trinh quy dao chuyén dong cta vién dan ta thdy toa do
cac diém M, N, Q khong thoa man phuong trinh. Do d6 vién dan khéng ban trang muc tiéu & cac
diém nay.
Thay toa do diém P vao phuong trinh mé ta quy dao chuyén dong coa vién dan ta cé
4=2+t
7=1+3t ot=2
—5=-1-12¢ .
Vay vién dan ban tring muc tiéu dit & diém P.

Cau 7. Trong khong gian Oxyz, mdt vién dan duoc ban ra tir diém A(1;2; 4) va trong ba gidy, dau dan co van
tbc khong ddi; véc to van toe (km/s) 1a ¥ = (5 ; 3 ; 3). Hoi tai thoi diém sau 3gidy vién dan c6 thé
trang myc tiéu 1 diém nao trong cac diém sau day?

A. P(1;3;5). B. M(2; 3; 6). C.N(-1;-3; 5). D. Q(-2; —3; 5).
Loi gidi

Cach 1:
Ta c6: Trong thoi gian tir 0 dén 3giay phuong trinh mo ta quy dao chuyén dong cia vién dan la:

x=1+=t

3

d:iy=2 +§t

z=4+ g t
voi t = 3 ta duge diém M(2; 3; 6).
Cach 2: Sau 3 gidy vién dan s& t6i muc tiéu 1a diém M sao cho AM = 3%

=>yy =2+1=3=M(2; 3; 6)
) ' zy=4+2=6

II - PHAN TRAC NGHIEM DUNG SAI

Cau 8. Trong khong gian v6i hé toa dd Oxyz , mot cabin cap treo xuat phat tir diém A(10;3;0) va chuyén
dong déu theo duong cap c6 vecto chi phuong 13 ii = (2;—2;1) véi tbe do 4,5m/s (don vi trén moi
truc toa do la mét).
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Cau 9.

x=10+2¢
a) Phuong trinh tham s ctia duong cép la: {y =3-2¢ (teR)

z=t
b) Gia sir sau thoi gian #(s) ké tir lac xuat phat (¢>0) thi cabin dén diém M . Khi dé toa d¢ diém

M la M(3t+10;—3t+3;%j.

¢) Cabin dimg & diém B c6 hoanh do x, =550, khi d6 quing duong 4B dai 800 m.
d) Pudng cap AB tao v6i mit phang (Oxy) mét goc 30°.
Loi giai
x=10+2¢
(a) Dlng: Phuong trinh tham s6 cua dudng cép 1a: < y =3-2¢ (teR)
z=t

(b) Pung: Ta ¢6 AM =v.t=4,5t vatagoi M (10+2m;3—2m; m) thudc dudng thang d

Khi d6: AM = (2m;—2m;m) va AM cung huéng véi vecto u nén m duong

Suy ra AM :\/4m2 +4m* +m® :3|m|’”—>°> m=1,5¢ nén M(3t+10;—3t+3;%j
(c) Sai: Trcautrénsuyra M =B < 10+ 3£=550 < ¢t =180

Khi d6: AB=vt=4,5¢t=4,5.180 =810mét

(d) Sai: Ta 6 u,, =(2;-2;1) va mdtphang (Oxy) 1a z = 0 nén ta cd n=(0;0;1)

- —

e, u.n |
Tw d6: sma =|-—=| =— nén.a # 30°
o ]| 3

III - PHAN TRAC NGHIEM TRA LOI NGAN
Trong mét tro choi mé phong ban sing 3D trong khong gian Oxyz , mét xa thu dang ngam vdi toa
d6 khe ngam va dau rudi lan luot 1a M (3;3;1,5), N(3;4:1,5). Viét phuong trinh tham sb ctia dudng

nidm ban ciia xa tha (xem nhu dudng thing MN ).

Loi giai

Ta cd MN =(0;1;0) 1 mot vecto chi phuong ciia dudng ngém bin (dudng thing MN ).
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x=3
Vay phuong trinh tham s6 ctia dudng ngdm ban 1a: < y =3 +¢
z=15

Céu 10. Trén phdn mém mé phong 3D mot may khoan trong khong gian Oxyz, cho biét phuong trinh truc

a cua miii khoan va mot duong ranh b trén vat can khoan nhu hinh v& duéi day lan luot 1a:

x=1 x=1+4¢
a:sy=2 vab:iy=2+2¢

z=3t z=06
a) Chimg minh a va b vudng goc va cit nhau.
b) Tim giao diém ciia a va b.

Loi giai

x=1+4¢
Puong thing b:{y =2+2¢ ¢b veco chi phuong u, =(4;2;0).
z=6

Ta thay: LZLTQ =0.4+0.2+3.0=0 do d6 duong thang a,b vudng goc.

1=1+4¢
Xét hé phuong trinh: 42 =2 +2¢ (*). Vay dudng thdng a,b vudng goc va cit nhau.
3t=6

(b) Goi giao diém cta a va b 1a M .
x=1
Véi ¢t =2, thay vao phuong trinh dudng thang a ta duoc { y =2
z=6

Vay giao diém cua a va b 1a M (1;26).
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Céu 11. Trén phin mém mod phong 3D mdt may khoan trong khong gian Oxyz cho biét phuong trinh truc
x=1
a ctia mili khoan va mot duong rinh b trén vét can khoan (tham khao hinh v&) 1an lugt1a a :{ y =2
z =3¢
x=1+4k
va b:4y=2+2k.Toadd giao diém cia ¢ va b 1a M (a;b;c). Tinh S=a+b+c.
z=6
Loi giai
1=1+4k i
Vi M 14 giao diém ctia ¢ va b nén 12 =2+2k :{ = M (1;2;6)
3t=6 -
Vay S=1+246=09.

Céu 12. Mot phan mém mé phong van dong vién dang tap ban sing trong khong gian Oxyz . Cho biét truc
d cuanong sing c6 phuong trinh: X 1_ 17 _32 _Z _53 va hong tim A(8;—19;6m +4). Hoi m bang
bao nhiéu van dong vién c6 ban trang hong tam.

Loi giai
Pé van dong vién c6 ban trang hong tam thi truc ¢ phai di qua hong tam.
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Ta thay diém A(8;-19;6m + 4) VAo phuong trinh truc d:
x-1 y-2 z-3 8-1 -19-2 6m+4-3
= = L = = =
1 -3 -5 1 -3 -5
Vay m =—6 thi van dong vién ban tring hong tam.

T 6m=-36m=-6.

Céu 13. Trong khong gian Oxyz , mdt cabin cap treo & Ba Na Hill xuat phat tir diém 4(-2;1;5) va chuyén
dong déu theo duong céap c6 vecto chi phuong 1a i = (0;-2;6) voi toe d0 1a 4 m/s (don vi trén mdi
truc toa d 1a mét). Gia st sau 5 (s) ke tir lic xuét phat, cabin dén diém M . Goi toa. dd M (a;b;c)
.Tinh a+3b+c.
Loi giai
x=-2
Phuong trinh tham sb ctia duong cap 1a: d :4y =1-2k (k € R)
z=5+6k
Do téc d6 chuyén dong cia cabin 1a 4 m/s nén do dai AM =4¢ (m).
Vi vy sau 5 (s) ke tir lic xuét phat, cabin dén diém M thi AM =4.5=20 (m).
Vi M ed = M(-2;1-2k;5+6k) nén suy ra AM (0;-2k;6k).
Do 2 vec to AM ;i cung hudng k>0
AM =20 < N0 + 4k + 36k> =20 < 40k> =400 < k =+4/10
Vi k>0=k=110.
Vay toa do M(—2;1—2\/ﬁ;5+6\/ﬁ).Khidé a+3b+c=—2+3(1—2\/ﬁ)+5+6\/ﬁ=6.
Céu 14. Trong mot khu du lich, ngudi ta cho du khach trai nghiém thién nhién bang cach du theo dudng
truot zipline tir vi tri 4 cao 15 m cua thdp 1 nay sang vi tri B cao 10 m cua thap 2 trong khung
canh tuyét dep xung quanh. Véi h¢ truc toa do Oxyz cho trude (don vi: mét), toadd cua 4 va B
lan luot 1a (3;2,5;15) va (21;27,5;10). Khi du khéch khi & d6 cao 12 mét thi toa d6 cua du khach
lac d6 1a M (a;b;c). Tinh gid tri biéuthtc T=a+b+c
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Loi giai

Ta c6: A4(3;2,5:15), B(21;27,5;10) = AB = (18;15;-5)

x=3+18¢
Phuong trinh tham sb duong thang AB 1a: {y =2,5+15¢ (t € R).
z=15-5¢
x=3+18¢
Vay phuong trinh dudng thiang chtra dudng truot zipline 13 { y = 2,5+ 15¢ (t € R).
z=15-5¢

Xac dinh toa do cua du khach khi & @0 cao 12 mét.

Khi du khach khi & d6 cao 12mét:z=12:>15—5t=12:t=§

x=13,8
Thay ¢ =% vao phuong trinh duong thing 4B ta duoc < y =115 = C(13,8;11,5;12)
z=12

Vay T=a+b+c=13,8+11.5+12=37,3

Cau 15. Cau Cong Vang (The Golden Gate Bridge) & My. Xét hé truc toa do Oxyz véi O 13 bé ctia chan cot
try tai mat nude, truc Oz trung véi cot try, mit phiang (Oxy) la mat nudc va xem nhu truc Oy cung
phuong vé6i cau nhu hinh v&. Dy cap 4D (xem nhu 1a mot doan thang) di qua dinh D thudc truc
0z va diém A thudc mat phiang Oyz, trong d6 diém D 1a dinh cot tru cach mit nude 227 m, diém

A cach mat nudc 75 m va cach truc Oz 343m.

Gia st ta dung mot doan day ndi diém N trén diy cap AD va diém M trén thanh cau, biét M
cach mat nuéc 75 m va MN song song véi cot try.
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(Nguén anh: https://www.goldengate.org/assets/1/6/ggb-exhibit-chapter-statistiés.pdy).
Tinh d6 dai MN , biét diém M cach truc Oz mot khoang bang 230 m (Két qua lam tron dén chi
s6 thap phén thtr hai sau diu phay)

Loi giai
Taco A€ Oyz va A cach mit nuGe 75 m va cach truc'Oz 343m=> A(0;343;75)
Diém D 1a dinh cot tru cach mit nuée 227 m= D(0;0;227) = AD = (0;-343;152)

x=0
Phuong trinh duong thing 4D 1a  {y=-343t  (teR)
z =227 +152¢

Vi Ne AD = N(O;—343t;227 + 152t)
Piém M trén thanh cau, M cach mit nudc 75 m va cach truc Oz mdt khoang bang 230 m nén
toa do diém M 1a M (0;230;75)

= MN = (0;-343¢-230;152 +152¢)

MN songsongvéicéttru:MNLOy:W.}:O:—mt—mo:o@tz_%,
= W{O;O;%): MN = 17176 50,08 m.

Céu 16. Trong khong gian Oxyz , mot vién dan dugc ban ra tir diém A(l;3;4) va trong 3 gidy, dau dan di
v6i van tde khong ddi, vecto van toc (trén gidy) 1a v =(2;1;6). Hoi vién dan trén c6 ban trang muc
tiéu trong mdi tinh hudng sau hay khong?

a) Muc tiéu dit tai diem M (7;5;21] b) Muc tiéu dit tai diém N (-3;1;,—-38).
Loi giai
x=1+2t
Phuong trinh mé ta quy dao chuyén dong cta vién dan 1a: { y =3 +¢
z=4+6t
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T=1+2¢ t=3

(a) Thay toa do diém M vao phuong trinh chuyén dong ta co: %:3+t = t:%
21=4+6¢ . 17

6

Ta thiy cac gia tri ¢ nay déu khac nhau do d6 diém M khong nam trén quy dao chuyén dong cia
vién dan nén vién dan khong ban trung muc ti€u dat tai diém M .

-3=1+4+2¢
(b) Thay toa 6 diém N vao phuong trinh chuyén dong cta vién danta c6:{1=3+¢ <<r=-2
~8=4+6t

Suy ra diem N nam trén quy dao chuyén dong cta vién dan. Do d6 vién dan trén c6 ban trung muc
tiéu dat tai diem N .

Céu 17. Trén mit dat phang, ngudi ta dung mot cdy cot thang cao 6m vudng
gbe véi mit dat c6 chan cot dt tai vi tri O trén mit dat. Tai mot thoi
diém, dudi 4nh nang mat troi thi bong cta dinh cot dudi mat dat
cach chan cot 3m vé huéng S60°E (hudng tao véi hudng nam' goc
60° tao v6i hudng dong goc 30°). Chon hé truc Oxyz c6 gdc toa
do la O, tia Ox chi huéng nam, tia. Oy chi huéng dong, tia Oz
chira cay cot, don vi do 1a mét. Hiy viét phuong trinh duong thang
chtra tia nang mit troi di qua dinh ¢ot tai thoi diém dang xét.

Loi gidi
Dé viét duoc phuong trinh duong thang chira tia ning mat troi di qua dinh cot tai thoi diém dang
xét ta can xac dinh toa doctia 4 (dinh cot) va 4’ (béng cua dinh cot). Khi d6 A(O;O;6)

2 1
Hoanh d0 cua diem 4" 1a x = 3cos 60° :E

Tung do ctiadiém A’ 1a y =3cos30° :¥ do dé A’{%;%;O].

. . o 4 —( 1
Duong thang chira tia nang mat troi di qua A(O;O;6) va c6 vecto chi phuong AA’{E;%;—@ co
1
X ==t
2
343
phuong trinh la: <y = T\/_t .
z=6-06t
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Cau 18.

Cau 19.

Mot ki su xdy dung thiét ké khung mot ngoi nha trong khong gian Oxyz nhu hinh duéi day nho

mot phan mém d6 hoa may tinh.

Yy

S A N

“0(0;0;0) C(0;4;0)

A(6:0:0) 1 5
X
a) Viét phuong trinh mit phang mai nha (DEMN ).
b) Tinh khoang c4ch tir diém B dén méinha (DEMN).
Loi gidi
(a) Mit phang (DEMN) ¢6 cp vecto chi phuong la DE =(6;0;0), DN =(0;2;2).
Ta ¢ [ﬁi,ﬁ\/} = (0;-12;12) nén suy ra (DEMN) c6 vecto phap tuyén 1a:

ji = —é[ﬁ,ﬁv} = (0;1;-1)

Phuong trinh ctia mét phing (DEMN) la: y=z+4=0.
: 4+4
(b) Diém B(6;4;0) nén suy rad (B,(DEMN))= 4ed 8 42
\/02 TR (D) N2
Nguoi ta mubn dung mét cOt angten trén mot suon ddi. Angten duoc dung thflng dtrng trong khong
gian Oxyz véi d6 dai don vi trén mdi truc bang 1m. Goi O 1a gdc cot, 4 1a diém budc day cap vao

cot angten va M, N 13 hai diém neo day cap xudng mat suon doi (hinh vé).

Cho biét toa d6 cac diém noi trén lan luot 1a 0(0;0;0),4(0;0;6),M (3;-4;3), N(-5-2;2).
a) Tinh d¢ dai cac doan day cap MA va NA.
b) Tinh gbc tao boi cac soi day cap MA, NA véi mit phang suon doi.

Loi gidi

(a) Ta co MA =(-3;4;3),NA=(5;2;4) suy ra MA:\/(—3)2 +42 43 =34 ~58m
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Khi d6 NA=+/52+22+4> =45 ~6,7m.

(b) Mt phing (OMN) ¢ cap vecto chi phuong 13 OM =(3;-4;3),0N =(~5,-2;2) nén co vecto
phip tuyén 7i =| OM,ON | =(-2;-21;-26).
Goi a, 8 lan luot 1 goc tao bdi MA,NA véi mit phing (AMN).

Ta co: sina = ‘MAn‘ ‘ 3(_2)+4(_21)+3(_26)‘ = 156 = o~ 53°
MA||i ‘ \/— 3)° +42+32.\/(—2)2+(—21)2+(—26)2 V38114
o ‘NAn‘ 5.(-2)+2.(- 21)+4( 26)\ 156 N
Kl do: sinfs = ‘NAH ‘ [52 92 42 \/ _2 (—26)2 /50445 =

Cau 20. Mot khudn nudng banh mi duwgc mod phong trong khong gian Oxyz nhu hinh minh hoa dudi day
voi §(0;0;0),P(8;0;0),0(8;18;0),7(~1;-1;7),R(9;19;7). Tinh gbc giita hai'canh ké nhau, giira

canh bén va mat day, gitta mat bén va mat day cua khudn.

Al el - "-}."R
T b f
8T T o /
\ R i A
'E 3] w 2 /
\ | 14 -.:r' /
J e e ot
A -~
) o R
0.5 T
. e ] -
v T~ g
h el
s
[ T
T -*
4
(1]
e
Loi giai

(a) Tinh gbc giita hai cannh k& nhau: SP = (8;0,0); SH = (0;18;0);S7“ =(-L-17)
Ta ¢6: SP.SH = 0= (Eﬁ;ﬁ) =90°

SPST 1
cos(SP,ST) = = (SP,ST) ~ 82°
[SP} |ST‘
SH ST 1
cos(SH,ST) = = (SH,ST)~82°
[sH]. |ST‘

(b) Tinh gbc glua canh bén va mit ddy. Goi a 1a goc gitra canh bén ST va mit phang day.

Khi d6: sina = :>a 78°

‘ST||k‘

(¢) Tinh goc gitra mat bén va mit ddy. Goi B 1a goc gitra mit bén va mit phang day.

. NG
Khi do: n=| ST,SP |=(0;56;8 =t =— ~82°.
ido: 7 [ ] ( )= cos B |ﬁ|‘k‘ 10:>ﬁ
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Céu 21. Trong khong gian Oxyz, mot vién dan dugc ban ra tir diém A(1; 2; 3)va trong 3 gidy, dau dan di voi
van téc khong ddi; vécto van toc 1a ¥ = (2;1;5). Khi vién dan trang muc tiéu tai diém
B(—5; a; b)thi gia tri cta biéu thirc b%bang bao nhiéu?.

Loi giai
Pap s6: —0, 1.
x=1+2t
Phuong trinh mo ta quy dao chuyén dong cua viendan1a:{y =2+t (1).
z=3+5¢t

Khi vién dan trang muc tiéu tai diém B(—5;a; b)thi toa do cua diém B thoa (1), tac la
—-5=1+2t t=-3 t=-3
a=2+t Sia=2+t ©{a=-1 =b*=-0,1.
b=3+5t b=3+5t b=-12 ) )
Cau 22. Mot may phat tin hi¢u P dugc dat co dinh & mot dia diém va ta ¢6 thé nhan duge tin hi¢u cua may
phat nay trong pham vi ctia mdt mit cdu v6i ban kinh R ciia nd. Mot ngudi cam méy do tin hidu A
chuyén dong trén dudng thang d (nhu Hinh 4)

Néu chon diém dat may phat tin hiéu P 1a géc toa do O cua h¢ truc toa d§ Oxyz thi may do A di
chuyén theo duong thing c¢6 phuong trinh

x=5-t¢
y=5—¢ (trong d6 ¢(h) 14 thoi gian chuyén dong).
z=T=2t

Mat cau gii han pham vi nhan tin hiéu ciia may do A tai thoi diém n6 gan may phét tin hi¢u P nhat
co tim I (a;b;c). Tinh P=a+b+c.
Loi giai

Pap so: P=1
Goi M lavitri cia may do A trén duong thang d .
Taco M(5-1;5—1;7-2t) Dé may dién tin gin tram do tim nhat thi OM ngan nhat.
OM? =(5-1) +(5-1)* +(7—-2t)* =50—20¢ + 21> + 49— 28¢ + 4¢°

=99 481+ 61" =6(1* =8t +16)+3=6(t—4)* +3>3
Dau bang xay ra khi t =4.
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Khi @6 méy do A ¢ vi tri M(l;l;—l). Khidé P=a+b+c=1.
Céu 23. Khi gin hé toa do Oxyz vao mdt san bay, mit phang (Oxy) trung voi

mit sdn bay. Mot may bay bay theo dudng thang tir vi tri A(1; —5;7) dén vi tri B(6;5;4) va ha
canh tai vi tri M (a; b; 0). Gi4 tri cua 3a + 3b 1a bao nhiéu?
Loi gidi
Puong thing AB ¢6 vecto chi phuong 1a % = 4B = (5;10; —3).
Phuong trinh dudng thang AB 1a: x—;l = yl_;s = %
ViM € AB = M(1 + 5t; =5 + 10¢t; 7 — 3t).
Mit khic M € (0xy) =7 -3t =0 =t =2 M(3;5;0).
Vay 3a +3b = 93. q ’

Cau 24. Trén mat dat phang, nguoi ta dung mot cay cot thang cao 6 m vudng goc voi mat dat, cé chan cot
dit tai vi tri O trén mat dat. Tai mot thoi diém, dudi 4nh ning mit troi, bong cua dinh cot dudi mat
dat cach chan cot 3 m vé hudng S60°E (hudng tao v6i hudng nam goc 60° tao véi hudng dong goc
30°) (H.5.32). Chon hé truc Oxyz c6 géc toa do 1a O, tia Ox chi hudng nam, tia Oy chi hudéng dong,
tia Oz chira cdy cot, don vi do 1a mét. Tinh goc tao boi dudng thang chia tia ning mat troi di qua
dinh cot tai thoi diém dang xét véi mat dat.

Loi gidi
T
Goi A (dinh cot) va A’ (bong cua dinh cot).
Ta c6:A4(0;0; 6).
Hoanh d9 ciia diémA’ 12 x = 3.c0s60° = 2
Tung d6 cta diém A’ 1a y = 3.c0s30° = g
Dodo 4’ (2;22;0).
Puong thang chira tia ning mat trdi di qua A(0; 0; 6) va cb vecto chi phu’orngA—A; = (2 343, —6)
3
~(1,V3;-4).
Phuong trinh dudng thang tia nang c6 vécto chi phuong 1a i = (1 iV3; —4).
Mait dat 13 mat phang (Oxy)co vécto phap tuyén 1a 7 = (0; 0; 1).
Goi ala goc giita phuong trinh duong thang tia ning voi mit phang (0xy).
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Ta co: sina = |cos(U; )| = @Al _ __ 14 _2¥5
’ ’ [Tl Vi+3+164/1 5°

© a =~ 63°.

Céu 25. Trong mot khu du lich, nguoi ta cho du khach trai nghiém thién nhién bang cach du theo dudng
truot zipline tur vi tri A cao 15 m cia thap 1 nay sang vi tri Bcao 10m cua thap 2trong khung canh
tuyét dep xung quanh. Vi hé truc toa dd Oxyz cho trudce (don vi: mét), toa 4o cia A va B lan luot
1a (3;2,5;15) va (21;27,5; 10). Biét toa 6 du khach khi & do cao 12 mét 1a (a; b; ¢). Tinh P =
Sa+b+c.

Loi giai
Ta c6 AB = (18;25; —5).
, x=3+18¢
Phuong trinh tham so chira duong zipline'la d:{y = 2,5+ 25t (t € R).
z=15-5¢t

Goi C(xc; yc; 12) 1a toa dd ctua du khach dang 6 do cao 12 mét.

TacéCEdve‘lZC=12khid(')12=15—515=>t=E

.
xc=3+18.2 =2 y. = 254 25.2 = 175.

Vay toa o ciia dukhach 1a € (£;17,5;12). Khi do P = 5a + b+ ¢ = 5.2 + 18 + 12 = 985.

Cau 26. Mot nguoi dung 6 mat d4t diéu khién flycam dé phuc vu chuong trinh truyén hinh. Chon hé truc toa
do6 Oxyz véi goc toa do O 1a vi tri nguoi diéu khién, mat phang (Oxy) tring v6i mat dat. Chiée
flycam dang & vitri M(1;2; 4) va chuyén dong trén dudng thing song song v6i mat dat. Biét huéng
chuyén dong cta flycam 1a % = (2; a; b) (a, b 1a cac s6 nguyén) sao cho khoang cach tir vi tri ngudi
diéu khién dén duong thang chuyén dong cta flycam 14 16n nhat. Tinh a + b.

Loi giai

M

\

o

Oxy

Goi (P) 1a miat phing di qua M va song song véi (Oxy), A 13 duong thang ma flycam chuyén dong.
Khi d6 4 di qua M va (P) chira 4. Goi H 1a hinh chiéu vudéng goc cua O xudng A.
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ViOH < OM nén d(0,A) max © OHmax © H = M.
Do d6 huéng chuyén dong cua flycam 1a u, = [O—M, n(Oxy)] = (2;-1;0).
Viya=—-1vab=0,néna+b =—1.

Cau 27. Mot phﬁn mém md phong van dong vién tap ban bia muc tiéu co kich thudc nho (42 x 42cm) be‘ing
sang tiéu lién AK trong khong gian Oxyz. Cho biét van dong vién d6 sir dung thudc ngam 3 va
dung cach xa bia muc tiéu 1a 100m, truc d ctia ndng sung va coc d& bia d’ 1an luot o phwong trinh

x=t x=1
d: {y =2vad" {y =2 . Pé ban trang hong tam thi van dong vién phai ngam ban vao diém
z=14 z=1+3t .
N(a; b; c) € d' va cach giao diém cua d va d' mdt khoang 6¢cm. Khi ¢ < 0, tinh gia tri biéu thirc
a—b+c.
] Loi gidi
Pap so: —5.
GoiM =dnd = M(1;2;4).
TacoN € d' = N(1;2;1+ 3t") = MN = (0;0; 3t' — 3). Theo gia thiét MN =6
Suyra |3t —3| = 6 < [i - 3_1 5 [%8 3 ?2). Vi ¢ <.0 =nhan N(1;2; —2)
Vaya=1,b=2,c=—-2=>a—-b+c=-5. ’ ; 7

Ciu 28. Trong khdng gian Oxyz, mdt cabin cap treo xuat phat tir diém A(10; 0;3) va chuyén dong theo
duong cap c6 vecto chi phuong 1#(2;2; 1). Hai ¢t tru cap treo dit tai diém B, C biét xz = 20; y, =
120. Thoi gian cabin di tir diém B dén diém C 1a 55s. Hoi véan tdc cia cabin bang bao nhiéu m/s?

’ Loi giai

bép s0: 3
x=10+ 2t

Phuong trinh tham s6 cia duong cap treo 1a: d: {y =2t (t eR).
z=3+t

xg = 20 = B(20;10;8), y. = 120 = €(130;120; 63).

BC =+V110% + 1102 + 552 = 165(m).

Vay vén toc cta cabin di lav = % = 3(m/s).

Céu 29. Khi gin hé toa dd Oxyz (don vi trén mdi truc tinh theo kilomét) vao mot san bay, mit phang (0xy)
tring v6i mit sin bay. Mot mdy bay bay theo duong thang tir vi tri A(5; 0; 5) dén vi tri B(10; 10; 3)
va ha canh tai vitri M(a; b; 0). Gia tri cia a + b bang bao nhiéu (viét két qua dudi dang s thap
phan)?

’ \ Loi gidi
DAP SO:
L4 2 ]e, [ 5]
Ta c6: phuong trinh duong thang AB 1a: x—;5 = 1y—0 = % Vi M thudc AB nén ton tai s6 thuc t sao
cho M(5t + 5; 10t; —2t + 5). Ngoai ra, M thudc mit phang (Oxy) nén =2t +5=0&t = 2
Suy ra M(17,5; 25; O).’Véy‘a+bq= 17,5+ 25 = 42,5. ‘

Cau 30. Mot nguoi ding ¢ mat dat dicu khién hai flycam d€ phuc vu trong mdt chuong trinh cta dai truyén
hinh. Flycam I & vi tri A cach vi tri diéu khién 150 m vé phia nam va 200 m vé phia déng, dong thoi
cach miat dat 50 m. Flycam II & vi tri B cach vi tri diéu khién 180 m vé phia bac va 240 m vé phia
tay, dong thoi cach mit dat 60 m.

Chon hé truc toa do Oxyz v6i gbc O 1a vi tri nguoi diéu khién, mit phang (Oxy) tring voi mit dat,
truc Ox c6 hudng trung véi hudng nam, truc Oy c¢6 hudng trung voi hudng dong, truc Oz vuong
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goc voi mat dat hudng 1én bau troi, don vi trén moi truc tinh theo mét. Khoang céach giira hai flycam
d6 bang bao nhiéu mét (lam tron két qua dén hang don vi)?
. Loi giai
DAP SO:
s 5 Jo [ |
Ta co: Vi tri A, B ¢6 toa d6 lan lugt 1a: (150; 200; 50), (—180; —240; 60). Suy ra khoang cach
gitia hai flycam do6 bang:
AB = \/(—180 —150)2 + (—240 — 200)2? + (60 — 50)? = 550(m)

Céu 31. Trong khéng gian voi hé toa do Oxyz, mot cabin cap treo xuét phat tir diém A(11;4; 0) va chuyén
dong déu theo dudng cap ¢ véc to chi phuong @ = (—3; —4; 0) voi téc do 1a 5m/s (Pon vi trén
mdi truc toa do 1a mét); gia sir sau t(s) ké tir lac xuét phat (t > 0), cabin dén diém M; Mét ngudi
dung tai diém Oquan sat cabin chay trén cap treo, sau thoi gian bao nhiéu thi khoang cach giira
nguoi quan sat va cabin gan nhau nhat?

Loi giai

Do tdc do ctia cabin 1a 5 m/s nén do dai AM = |m| = 5t(m); Do hai véc to AM va i cung phuong
nén AM = k. vé6i kla sb thuc duong nao dé. Suy ra: |m| = k|| = ky/(—-3)2 + (-4)2 + 02 =
S5k.
Suy ra t = k, vi th8 AM = k.% = tii = (—3t; —4¢t;0). Gia s diém M(x;y;z) nén AM = (x —
11,y — 4;2)

x—11= -3t x=11-3t
Tacé{y—4= —4t @{y =4 —4t ;t€ R Hay M(11 — 3t; 4 — 4¢t;0)

z=0 z=0 .
Khoang cach gilra nguoi quan sat va cabin bang d6 dai doan

OM = /(11 = 3t)2 + (4 — 4t)2 + 0% = 4/25t2 — 98t + 137

Khoang cach gan nhat khi tam thtic bac hai 25t2 — 98t + 137 dat gia tri nho nhat, khit = g =
1,96(s)
bap s6:t =1,96(s). 7 7 ‘

Cau 32. Mot nguoi dung ¢ mat dat diéu khién flycam dé phuc vu chuong trinh truyén hinh. Chon hé truc toa
d6 Oxyz véi goc toa d6 0 1a vi tri ngudi diéu khién, mit phang (Oxy) tring véi mit dat. Chiéc
flycam dang & vi tri M (1;2; 4) va chuyén dong trén dudng thing song song v6i mat dat. Biét huéng
chuyén dong cua flycam 1a 4 = (a; 2; b) (a, b 1a cac s6 nguyén) sao cho khoang céach tir vi tri ngudi
didu khién dén duong thing chuyén dong cia flycam 1 bé nhit. Tinh a + b.

Loi giai
LN
\
£ AT
0 /

Oxy
Goi (P) 1a mat phing di qua M va song song voi (Oxy), A 1a duong thang ma flycam chuyén dong.
Khi d6 4 di qua M va (P) chtra A. Goi H la hinh chi¢u vudng goc cua O xudéng (P) va K 1a hinh
chiéu vudng goc cua O xudng 4.
Vi OH < OK < OM nén d(0,4) min & OK min & K = H. Khi d6 0K L (P).
Goi (Q) 1a mat phang chira OK va 4. Khi d6 (Q) L (P).
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Ta o U = [figry; Ticgy] = [Monyy: [Mtomyy; OM]| = (1;2;0). Vaya = 1vib = 0,néna + b = 1.
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Cau 1.

Cau 2.

Cau 3.

Cau 4.

Cau 5.

PHUONG TRINH MAT CAU

I - PHAN TRAC NGHIEM ‘
Trong khong gian h¢ truc toa dd Oxyz, b€ mat cua mot qua bong tham khong dang hinh cau cé

phuong trinh x> + y* + z> —200x — 600y — 4000z + 4099900 = 0. Tim tim va ban kinh mit cau.

A. Tam 1(100;300;2000), ban kinh » =100.

B. Tam I(—lOO; —300;—2000) , ban kinh »=10.

C. Tam 1(100;300;2000), ban kinh »=10.

D. Tam I(—lOO; —300;—2000) , ban kinh » =100.

Trong khong gian Oxyz (don vi cua cac truc toa d6 1a kilomet), mot tram thu phat séng dién thoai
di dong c6 dau thu phat dugc dit tai diém 7(-6;-1;4). Cho biét ban kinh phu séng cua tram la 2

km. Nguoi st dung dién thoai dung & diém nao sau day thi str dung duoc dich vu cta tram noi trén?

A. A(-4;0;2) B. B(-5;-2;5). C. C(-6;2;2) D. D(0;-1;4)
Trong khong gian Oxyz (don vicua cac truc toa do 1a kilomet), mot tram thu phat song dién thoai
di dong c6 dau thu phat duoc dit tai diém 7(—6;-1;4). Cho biét ban kinh phu séng cua tram la 2

km. Nguoi su dung dién thoai dung & diém nao sau day thi khong sir dung duoc dich vy ctia tram
noi trén?

A. A(-5;0;3) B. B(-5,-2;5). C. C(-6;2;2) D. D(-7;-2;3)

Trong khong gian véi hé toa @6 Oxyz (don vi trén mdi tryc 13 kilomét), ngudi ta dit mot tram thu
phat séng dién thoai duoc dit & vi tri A(—1;2; —3). Biét rang tram thu phét song dugc thiét ké voi
ban kinh 12 4 km, viét phuong trinh mat cau mé ta ranh giéi bén ngoai clia ving phu séng trong
khong gian?

A (x—1D)?+@G-22+z-3)?=16 B.x+ 1)+ (-2 +(=z+3)=4
C.x+1)+(y—-2)2+(z+3)=16 D. (x — D2+ (+2)?*+(z-3)=4

Trong khong gian hé truc toa d0 Oxyz (don vi trén moi truc 1a kildomét) mdt tram phat song dién
thoai cia nha mang Viettel dugc dat ¢ vi tri 1(—1; 2; 3) va duoc thiét ké ban kinh phu song 1a 5000m.
Phuong trinh mit cau biéu dién ranh giéi ving phu song la:

A (x+ 1)+ -2)?%+(z-3) =25 B.(x— 1)+ (y—2)*+ (z—-3)? =25.
C.(x+1)?+ (y—2)?+ (z—3)? = 25.000.000. D. (x—1)+(@ -2+
(z —3)? = 25.000.000.
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Cau 6.

Cau 7.

Cau 8.

Cau 9.

Cau 10.

Trong khong gian hé truc toa do Oxyz (don vi trén mdi truc 1a kilomét) mot tram phat song rada
ctia Nga duogc dit trén ban dao Crimea & vi tri I(2; —1; —3) va dugc thiét ké phat hién may bay cua
dich ¢ khoang cach tdi da 500km. Piém ndo sau diy nam trong ving phu séng cua rada?

A. N(500;200; 100).  B. P(—300; 250; 400).

C. M(200; —100; —230).D. Q(120; —200; —500).

Trong khong gian Oxyz, mot thiét bi phat song dat tai vi tri A(3; 0; 0). Ving pht song cta thiét bi
c¢6 ban kinh bang 4. Trong cac diém nao sau ddy, diém nao thudc vung phu séng cta thiét bj noi
trén?

A.M(1; =3; 1). B.N(1; =5; 1). C.P(1; 2; —6). D. Q(—4; 3; 3).

Phian mém mé phong thiét bi tham hiém dai dwong c6 dang hinh cau trong khong gian Oxyz. Biét
toa do tam mat cau 1a 1(360; 200; 400) va ban kinh r = 2 m. Phuong trinh cua mat cau1a

i = T_— = m'. = ?: — = —

A. (x +360)% + (v + 200)? + (z +400)> = 4. B. (x — 360)? + (y — 200)? + (z — 400)? = 4.
C. (x +360)% + (y + 200)? + (z + 400)*> = 2. D. (3c —360)% + (y — 200) + (z — 400)? = 2.
Trong khong gian véi hé toa do Oxyz, don vi trén moi truc 1la mét, mot ngon hai dang dugce dat & vi
tri 1(21;35; 50). Biét ngon hai ding d6 duogc thiét ké voi duong kinh phu sang 1a 8 km. Phuong
trinh mit ciu dé mé ta vung phu sang ctia ngon hai dang 1a

A.(x =212+ (y =352+ (z—50)>=16. B.(x—21)>+ (y —35)? + (z— 50)? = 64.
C.(x —21)? + (y — 35)% + (z — 50)? = 4000. D. (x — 21)2 4 (y — 35)2 4 (z — 50)? = 4000°.
Trong khong gian vdi h¢ toa d§ Oxyz, don vi trén moi truc 1a kilomét, mot tram thu phat song dién
thoai di dong dugc dat & vi tri 1(—3;2;7), tram thu phat song d6 dugc thiét ké véi ban kinh phu
song 3 km. Nguoi dung dién thoai ¢ diém nao c6 thé sir dung dich vu cua tram nay?
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Cau 11.

Cau 12.

Cau 13.

Cau 14.

Cau 15.

A.A(2;3;4). B. B(—2; 1;8). ’ C C(l‘;l; ). ‘ D. D(—3;-1;3).

Trong khong gian Oxyz, mdt vom dugc thiét ké ¢ bé mat 1a mat cau tm I(1; 2; 20), ban kinh
bang 50 (m)va c6 day ndm trén mit phang (Oxy). Chiéu cao cua vom la bao nhiéu? (biét don vi
cua hé truc toa do 1a mét)

=\ 2 | i
A. 20 (m). B. 70 (m). C.25 (m). D. 30 (m).

Trong khéng gian Oxyz, dit 4 thiét bi thu tin hiéu tai 4 diém c6 toa d0 lan luot 1a
A(=2; 3; 5),B(0; 2; 8),C(1; —=3; 7),D(4; 1; 0). Pt thiét bi phat tin hiéu tai diém nao sau day dé
4 thiét bi thu tin hiéu cing mot thoi diém?

453 117 1047 453 117 1047
I=; —;=—]. B.I\—; —; ———).
262’ 262" 262 262 262 262

453 117 1047 453 117 1047
C.p (3, 7, 1) gy SR T )
131413 1L 134} 131 131 131

Trong khong gian (0xyz), mot thiét bi phat song dat tai vi tri 1(1; 0; —1). Ving pht song cua thiét
bi c6 ranh gi6i 13 mot miat cau ban kinh bang v2. Diém nao sau day thudc ving phu song cia thiét
bi?

A.A(1; 0; 1), B.B(1; 1; —1). C.C(=2; 0; ). D.D(1; =2; —1).

Trong khong gian (Oxyz) (don vi trén mdi tryc 1a mét), mot ngon hai ding duoc dat & vi tri
A(2; 3; 5). Biét rang vung phu sang (theo thiét ké) ctia ngon hai ding c6 ranh gidi 1a mot mat cau
béan kinh 3 km. Phuong trinh mit cAu mo ta ranh gidi ctia ving phu sang trén bién cta hai dang 1a

A (x—2+@y—-32+(=z-5*=0. B.(x+2)?>+(W+3)+(=z+5?%*=09.
C.(x—22+(y =3+ (z-5?7=9000. D.(x—2)2+(y—3)>+(z—5? =3000".
Trong khong gian Oxyz (don vi trén cac truc 1a km), mot thiét bi phat séng dat & vi tri 1(—1;2;4)
va dugc thiét ké ban kinh phu séng 12 4000 m. Méy thu séng cua thiét bi d6 & vi tri ndo sau day thi
thu dugc song?

A.M(1;-2;3). B. N(1;4;5). C.P(3;1;-1). D.Q(—1;3;—1).
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Cau 16.

Cau 17.

Cau 18.

Cau 19.

Cau 20.

Cau 21.

Mot vé tinh quay quanh Trai Dat v6i do cao so voi mat dat 1a 18900 km. Ta xét trong khong gian
Oxyz vé6i tim O 1a tam Trai Dat, 1 don vi dai trong khong gian Oxyz twong tmg vdi 6300 km trén
thue té. Biét ban kinh Trai Pat khoang 6300 km. Phuong trinh biéu dién quy dao chuyén dong cia
vé tinh d6 1a

Ax>+y?+2z2=4. B.x*+y>+2z>=16.

C.x>+y>+2z>=2. D.x>+y*>+z>=5.

Mot may Rada c6 tim hoat dong vai ban kinh t6i da 1a 20 km. Ta xét trong khong gian Oxyz véi
tam O 1a vi tri may Rada, 1 don vi dai trong khong gian Oxyz tuong rng véi

10 km trén thyc té. Hoi trong khong gian Oxyz trén, vat thé co toa do twong ng voi dap an nao
dudi day sé bi Rada phat hién?

A. M(1;0;2). B.N(2;—1;1). C.P(1;1;V2). D. Q(3;0;0).

Khi dat hé toa do0 Oxyz vao khong gian véi don vi trén tryc tinh-theo kilomét, nguoi ta thay rang
mot khong gian phu séng dién thoai c6 dang mot hinh cau (S) (tdp hop nhitng diém nam trong va
nam trén mit cau twong Gng). Biét mat ciu (S) c6 phuong trinh: x% + y? + z%> — 2x — 4y — 6z +
5 = 0. Khoang cach xa nhét giira hai ving pht soéng 13 bao nhiéu kilomét?

A. 9. B. 3. C.6. D.12.

Trong khong gian h¢ truc toa do Oxyz (don vi trén moi truc 1a kilomét), dai ki€ém soat khong luu

san bay Cam Ranh — Khanh Hoa & vi tri 0(0;0;0) va duoc thiét ké phat hién may bay & khoang

cach t6i da 600km. Mot may bay cia hing Viét Nam Airlines dang & vi tri A, chuyén dong theo
7 x = —1000 + 100t ‘ 7

duong thang d ¢6 phuong trinh {y =—200 + 80t  (t € R) va huéng vé dai kiém soat khéng luu

z=10
(nhu hinh v&). Khoang cach gifta vi tri sém nhat ma may bay xut hién trén man hinh ra da va vi tri
ma mdy bay bay ra khoi méan hinh ra da gan nhat v6i dap an nao sau day?

A. 751. B. 750. - C.749. ’ D. 748.

Trong khong gian Oxyz (don vi do l1a km), bon chi€éc may bay & bon hudng khac nhau khi vira bay
vao viing phu séng ctia mot chiéc ra da thi trén ra da ngay lap tirc béo tin hiéu phat hién muc tiéu.
Tai thoi diém ra da phat hién muc tiéu thi 4 chiéc may bay ¢ vi tri c6 toa do lan luot 1a
A(30;25;33),B(14; 1;49), C(40; —29; 1), D(0;31; 41). Phwong trinh mat cau (S) biéu dién ranh
gi61 vung phu song cua ra da trong khong gian 1a

A. x> +y?+ 2> —2y —2z—3598 = 0. B. x> +y?+ 2% — 2y —2z+ 2498 = 0.
C.x2+(y—12+(z—-1)? = 60% D. x2~+ (y = 1D?+ (z - 1)? = 50%

Trong khdong gian vdi hé toa dd Oxyz (don vi trén moi truc toa do 1a km), mot may bay dang & vi
tri A(3; —2; 1) va sé ha canh & vi tri B(2; —5; 0) trén duong bang. C6 mot ddm may dugc mod
phong bdi mit phang (P) tiép xtic voi mit cau (8): (x —2)?+ (y + 1)? + (z+ 1)? = 16 tai
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Cau 22.

Cau 23.

Cau 24.

Cau 25.

M (19—0 ;=2 g) Tinh d6 cao ciia may bay khi di xuyén qua dam may dé ha canh (Gia st mat dt

& vi tri may bay dang bay dugc coi 1a mit phang mit phang (0xy))

A. Zkm. B. 2km. C. km. D. 2km.
Trong khong gian v6i hé toa dd Oxyz, don vi trén mdi truc 1a mét, mot ngon hai ding dugc dit & vi
tri I. Biét ngon hai ding d6 duoc thiét ké véi duong kinh phu sang 1a 6 km. Gia st nguoi di bién di
chuyén theo dudng thang tir vi tri I. Hoi vi tri cudi cing trén doan thang sao cho nguoi di bién co
thé nhin thay duoc anh sang tir ngon hai ding cach I mot doan bang bao nhiéu?

A. 3krp. _B. 6km. ’ C. 6,2km. D. 4km.

H¢ thong dinh vi toan cau GPS 1a mét hé thong cho phép xac dinh chinh xac vi tri cia mot vat trong
khong gian. Cach thirc hoat dong cua GPS nhu sau: Trong cung mot thoi diém, vi tri M cua mot vat
s€ duoc xac dinh be‘ing 4 v¢ tinh cho trudc, cac vé tinh nay co g?in may thu tin hiéu, be‘ing cach so
sanh thot gian tr luc tin hi¢u duge phat di véi thoi gian nhan tin hi€u phan hoi thi s& xé4c dinh duoc
khoang cach tir cac vé tinh dén vi tri M. Nhu vy, vi tri M 13 giao diém cta 4 mit cau c6 tam 1 4
vé tinh da cho. Gia sir trong khong gian Oxyz, 4 vé tinh c6 toa d6 1a A(—1;6;3), B(4;8; 1),
C(9;6;7), D(—15;18;7). Tim vi tri M cta vat biét khoang cach tir M dén cac vé tinh 1an luot 1a
MA =6,MB=7,MC =12, MD = 24.

A.M(1;=2;=1). B.M(Tl;2;—1). C.M(1;2’;—1). D. M(1;-2; 1).

Mot vé tinh quay quanh Trai Pat véi do cao so voi mat dat 1a 18900 km. Ta xét trong khong gian
Oxyz véitam O la tam Trai Dat, 1 don vi dai trong khong gian Oxyz twong Gmg véi 6300 km trén
thuc té. Biét ban kinh Trai Dt khoang 6300 km. Phuong trinh biéu dién quy dao chuyén dong cia
v¢ tinh do 1a

A-X2+y2+Z2=4. B. x*+y*+z° =16. C.x2+y2+z2=2. D.x2+y2+z2:5_

Trong khéng gian Oxyz (don vi do 1a cm), mit san nha da ning thudc mit phang Oxy . Mot qua cau
bang nhya nam trén mat san nha da nang va c6 tam 1(12;20;50) . Khi d6, mit ngoai ctia qua cu

nhya (S) c6 phuong trinh la:
A. (x=12)" +(y—20)" +(z-50)" =12%, B. (x+12)" +(y+20)" +(z +50)" =122.

C. (x-12) +(y-20) +(2-50)" =20°. D. (x—12) +(y-20) +(2-50)" =50°.
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Cau 26. Trong khong gian véi hé toa @6 Oxyz (don vi trén mdi truc 1a km), mot ngon hai ding dugc dit &
vi tri 1(1;5;5) nhu hinh v&. Ngon hai dang duoc thiét ké véi ban kinh phu sang 14 5km.
Mot ngudi di bién di chuyén theo dudng thang tir vi tri / (1;5;5) dén vi tri A(7514;11) .Piém nao
sau ddy ma nguoi di bién di qua va van thudc ving phi sang ctia ngon hai ding?
A. M (3;8,7). B. N(0;4:8). C. P(7;3;0). D..O(7;11;3).
Ciu 27. Mot may Rada c6 tim hoat dong voi ban kinh t6i da 1420 km. Ta xét trong khong gian Oxyz véi
tam O la vi tri may Rada, 1 don vi dai trong khong gian Oxyz tuong ung voi
10 km trén thyc té. Hoi trong khong gian Oxyz trén, vat thé co toa do tuong Gng voi dap an nao
dudi day sé bi Rada phat hién?
A. M(1;0;2). B. N(2;-1;1). C. P(L1:V2). D. 0(3;0;0).
Cau 28. Trong khong gian véi hé toa @6 Oxyz (don vi trén mdi tryc toa do 1a km), mot may bay dang & vi
tri 4(3;—2;1) vas&hacanh ¢ vitri B(2;=5;0) trén dudong bang. Co mot dam may dugc md phong
e o 2 e , o o A 2 2 2 . 10 25 7
boi mat phang (P) tiép xtc véimit cu (8):(x—2) +(y+1) +(z+1)" =16 tai M 579y
. Tinh d6 cao ctia mdy bay khi di xuyén qua ddm may dé ha canh (Gia sir mat dat ¢ vi tri may bay
dang bay duoc coi 1a mit phang mit phang (Oxy))
4 1 2
A. é km. B. — km. C. — km. D. — km.
> 5 5 5
II - PHAN, TRAC NGHIEM PUNG SAI
Cau 29. Trong khéng gian véi hé¢ toa do Oxyz (don vi trén truc la kilomet), mdt tram thu phat song dién
thoai di dong (hinh vé& duéi day) duoc dat o vi tri I(—4; 2; 5). Biét rang tram phat song duoc thiét
ké voi ban kinh phi song 13 4 km.
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Cau 30.

Cau 31.

( J'\"mn?n shitps:shutterstock.com)

a) Phuong trinh mat cau mo ta ranh giGi bén ngoai ciia ving pht song la:

b) Piém A(3; 5; —6) nam phia trong mat cau do.

¢) Néu nguoi ding diung o vi tri diém B(—2; 3; 0) thi khong thé sir dung dich vu cta tram phat
song nay.

d) Néu nguoi dung démg ¢ vi tri diém M (—4; 6; 2) thi quing dudng ngan nhit nguoi d6 phai di
chuyén dé dén duoc vi tri c6 thé sir dung dich vu cia tram phat song 1a 1 km.

Trong khong gian voi hé toa d6 Oxyz (don vi trén mdi truc 12 mét), mot ngon hai dang dugc dat &
vi tri 1(20; 35; 60), biét rang ngon hai ding duogc thiét ké v6i ban kinh phu sang 1a 4 km.

(Nguon:htps:/shutterstock.com)
a) Phuong trinh mat cau dé mé ta ranh giéi ving phu sang trén bién cua hai dang 1a
b) Biém B(—290; —165; 3660) nam phia trong mit cau do.
¢) Néu nguoi di bién o vi tri C(541; 137; —690) thi khong thé nhin dugc anh sang tir ngon hai
dang.
d) Gia sir nguoi di bién di chuyén theo duong thang tir vi tri diém I(20; 35; 60) dén vi tri
D(4020; 35; 3060). Vi tri cudi cung trén doan thang ID sao cho ngudi di bién van con nhin thiy
duoc anh sang tir ngon hai dang 1a M(—3180; 35; 2460).
Trong khong gian véi hé truc toa d6 Oxyz, dai kiém soat khong luu sin bay Cam Ranh — Khanh
Hoa & vi tri 0(0; 0; 0) va duoc thiét ké phat hién may bay & khoang cach t6i da 600km. Mot méay
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bay cta hing Viét Nam Airlines dang & vi tri A(—800; —40; 10), chuyén dong theo duong thiang
x = —1000 + 100t S

dcé phuong trinh {y = —200 4+ 80t  (t € R) va huéng veé dai kiém soat khong luu.
z=10

a) Phuong trinh mit cdu dé mo ta ranh gii bén ngoai ving phét séng cua dai kiém soat khong luu
trong khong gian 1a x2 + y2 + z2 = 600°.
b) Gia sit B(—1000 + 100b; —200 + 80b; 10)1a vi tri sém nhit ma may bay Xuat hién trén man hinh
ra da. Khi do b € [4;5].
¢) Gia st C(—1000 + 100c; —200 + 80c; 10)1a vi tri ma may bay bay ra khoi man hinh ra da. Khi
doc € [8;9].
d) Khoang cach ngan nhit giita may bay v6i dai kiém soat khong luu 13 250,51 km.

Ciau 32. Trong khong gian Oxyz (don vi trén mdi truc tinh theo kilomét), mot tram thu phat song dién thoai
di dong duogc dat o vi tri I(1; 3; 7). Tram thu phat song d6 duogc thiét ké voi ban kinh phu séng 1a
3 km.

a) Phuong trinh mat cau (S) dé mo ta ranh gi6i bén ngoai ctia ving phu song trong khong gian 1a
O+ +(@+3)°+@Ez+7D*=0.
b) Néu nguoi dung dién thoai & vi tri diém A(2; 2; 7) thi c6 thé sir dung dich vu cua tram thu phat
song do.
¢) Néu nguoi dung dién thoai & vi tri c6 toa do B(5; 6; 7) thi khong thé str dung dich vu cta tram
thu phat song do.
d) Tinh theo duong chim bay, khoang cach 16n nhit dé mot ngudi ¢ vi tri ¢6 toa do B(5; 6; 7) di
chuyén duoc t6i ving phi. song theo don vi ki-16-mét 13 8 km.

Cau 33. Trong khong gian vdi hé truc toa dd Oxyz (don vi trén mdi truc 13 km), mot tram thu phat song dién
thoai di dong (Hinh bén) dugc dit & vi tri 1(2; 1; —3). Tram thu phat duoc thiét ké ban kinh phu
song la 3 km.

"-
L
T
3
f .
0
\

(Nguim: https://shutterstock.com)

a) Phuong trinh mit ciu mé ta ranh giéi bén ngoai viing phii song trong khong gian 1a (x — 2)? +
y-1D*+(z+3)=09.
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Cau 34.

Cau 35.

b) Nguoi dung dién thoai dimg & vi tri A(0; 1; —2)khéng sir dung duge dich vu ctia tram nay.
¢) Nguoi dung dién thoai dimg & vi tri B(6; —3; —1) sit dung duoc dich vu cua tram nay.

d) Co mot nguoi di tir vi tri 1(2; 1; —3) dén vi tri B(6; —3; —1) theo mot duong thang, vi tri cudi
cung trén doan thfmg IB dé nguoi do co thé su dung duoc dich vu cta tram nay 1a C(x;y; z) v6i
x+y+z=-1

Trong khong gian véi hé truc toa do Oxyz (don vi trén mdi truc 1a km), mot ngon hai ding (Hinh
bén) duogc dat ¢ vi tri 1(—2; 1;3). Ngon hai dang duogc thiét ké ban kinh phu sang 13 5 km.

(Neuon:hnps:/shuttersiock.com)

a) Phuong trinh mit cau mo ta ranh gi6i ctia viing phu sang trén bién cta ngon hai dang la(x + 2)2 +
(y—1)2+(z-3)? =25

b) Nguoi di bién ding & vi tri A(2; 3; 1)¢b thé nhin thay 4nh sang tir ngon hai dang.

¢) Nguoi di bién dung & vi tri B(—2; =5; 6)khong thé nhin thdy anh sang tir ngon hai dang.

d) Mot nguoi di bién dang & vi tri € (5; 3;=2). Tinh theo dudng chim bay, khoang cach ngin nhat
ngudi d6 phai di chuyén dé ¢6 thé nhin thay anh sang tir ngon hai dang 1a 73.

Hé thong dinh vi toan cau (tén tiéng Anh 1a: Global Positioning System, viét tit 1a GPS) 1a mot hé
thong cho phép xac dinh chinh xac vi tri ctia mot vat thé trong khong gian (Hinh minh hoa).

h Treti £t

(Neuon: hups:/iviwikipedia.org)

Ta c6 thé mod phong co ché hoat dong cta hé théng GPS trong khong gian nhu sau: Trong cting mot
thoi diém, toa do ctia mot diém M trong khong gian s¢ dugc xac dinh bdi bdn vé tinh cho trude, trén
moi vé tinh c6 mot may thu tin hiéu. Be‘ing cach so sanh su sai 1&ch vé thoi gian tur lac tin hi¢u duoc
phat di voi thoi gian nhan phan hoi tin hiéu d6, mdi may thu tin hi¢u xac dinh duogc khoang cach tur
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Cau 36.

Cau 37.

Cau 38.

v¢ tinh dén vi tri Mcan tim toa d§. Nhu vay diém MIa giao di€ém ctia bon mat cau véi tam lan lugt
la bon vé tinh da cho.

Ta xét vi mot vi du cu thé sau: Cho bén vé tinh A(1; —1;2), B(2; 1;3); C(—1;4;0); D(2;3; 1). Mot
chiéc may bay quén sy dang & vi tri M véi MA = 3; MB = /5; MC = v/26; MD = +/5.

a) Mit cdu tam A di qua diém M c6 ban kinh 1a 3.
b) Phuong trinh mit cau (S;) tim A ban kinh MA1a x2 + y2 + 22 —2x + 2y — 4z —3 = 0.

¢) Phuong trinh mit phang chtra duong tron giao tuyén cta hai mat cau (S;) va S(B,MB) la x +
2y+z—6=0.

d) Toa do ciia may bay quan su 1a M(x;y;z) véix +y + z = 3.

Trong khong gian v4i hé toa do Oxyz (don vi trén mdi truc 1a km), Mot tram thu phat song dién
thoai di dong c6 dau thu phat duoc dat ¢ tai vi tri 1(2; 0; 0).Ving phit song cia tram c6 ban kinh
bang 2km. Hai ngudi ban Mai va Nga cung sir dung dién thoai. Ban Mai dung dién thoai tai vi tri
M(2; 1; 1), ban Nga dung dién thoai tai vi tri N(1;2;2).

a) Phuong trinh mat cdu mo ta ranh gi6i ving phu séng 1a: (x — 2)> + y2 +z2 =2
b) Ban Mai c6 thé str dung duoc dich vu cta tram phat song trén.
¢) Hai ban Mai va Nga lién lac dugc voi nhau.

d) Tinh theo duong chim bay, khoang cach ngin nhat dé ban Nga di chuyén t6i ving phu séng cua
tram 1a 1(km).

Mot san khéu da duoc thiét 1ap mot hé tryc toa d0 Oxyz (don vi trén mdi truc 1a mét) dé dao dién
c6 thé sip dat anh sang va xac dinh vi tri cia cac dién vién. Nguoi dao dién dit mot dén chiéu sang
& vi tri I(1; 2; 3)tao ra mot ving sang 1a mat cau tam I(1; 2; 3)ban kinh 10(m).

a) Phuong trinh mit ciu mé ta ranh gidi ving phu sang 1a (x — 1)% + (y — 2)? + (z — 3)% = 100.

b) Dién vién A dang dtng trén san khau & vi tri A(3; 4; 5)dé chuan bi biéu dién. Khi d6 dién vién A
dang duoc dén chiéu sang.

¢) Dién vién B ludn dtng yén & vi tri B(10; 11; 12). Dién vién A biéu dién ludn cach tam I mot
khoang bang 1(m). Khoang cach ngan nhét giira hai dién vién A va B bang 5m.

d) Dién vién A biéu dién luén céch tam I mot khoang bang 1(m), con dién vién C c6 nhiém vu di
chuyén xung quanh ria ctia vung chiéu sdng. Tong khoang cach tir B dén A va C c6 gia tri 16n nhat
la 11(m). ‘ ’ o

H¢ thong dinh vi toan cau (tén tiéng Anh la: Global Positioning System, viét tat 1a GPS) 1a mdt hé
théng cho phép xac dinh chinh xac vi tri ctia mot vat thé trong khong gian. Ta c6 thé mé phong co
ché hoat dong ctia hé thoogns GPS trong khong gian nhu sau: Trong ciing mot thoi diém, toa do cua
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Cau 39.

Cau 40.

mot diém M trong khong gian s€ dugc xac dinh boi bdn vé tinh, trén mdi vé tinh c6 mot may thu tin
hiéu. Bang cach so sanh su sai 1éch vé thoi gian tir lic tin hiéu dugc phat di v6i thoi gian nhan phan
hdi tin hidu d6, mdi may thu tin hiéu xac dinh duoc khoang cach tir vé tinh dén vi tri M can tim toa
d6. Nhu vy diém M 1a giao diém cua bdn mit cau v6i tdm 1an luot 1a bon vé tinh da cho.

Trong khong gian voi hé toa d6 Oxyz cho bon vé tinh A(3; —=1; 6), B(1; 4; 8), C(7; 9; 6),
D(7; —15; 18).

a) Phuong trinh mat cau tdm A ban kinh bang 6 c6 phuong trinh 1a;

b) Néu diém M (x; y; z) thudc mat cau tAm B ban kinh bang 7 thi toa do diém Mthoa man phuong
trinh: (x — 1)+ (y —4)?+ (z—8)* =7.

¢) Khoang cach tir diém N(2; —3; 5) dén vé tinh D 1a 16n nhét.

d) Biét khoang cach tir diém M (x; y; z) dén cac vé tinh lan luot 1a MA = 6, MB =7, MC = 12,
MD =24 Khidox+y+z=4.

Trong khong gian véi hé toa d§ Oxyz, mot tram thu phat song dién thoai di dong duoc dat ¢ vi tri
1(=3; 5; 2)duoc thiét ké voi ban kinh phit séng 4 km, mdi don vi trén truc tng v6i 1 km.

a) Phuong trinh mit cau (S)dé mo ta ranh gidi bén ngoai ctia ving phil song trong khong gian 1a
(x+3)+ -5+ (z+2)=16

b) Khoang cach xa nhat gitra hai diém thudc vung phu song 1a 8 km.

¢) Nguoi dung dién thoai ¢ vi tri Aco toa d6 (—3;4; 1)khong thé sir dung dich vu ctia tram thu phat
song do.

d) Trong diéu kién giao thong thuan loi, khoang cich ngian nhit dé ngudi Bo toa do (8;6;2)di
chuyén t6i viing phu song 13 11,05 km.

Mot thap kiém soat khong luu & san bay cao 109 m dit mot dai kiém soat khong luu ¢ @6 cao 105 m.
May bay trong pham vi cach dai kiém soat 450 kmsé hién thi trén man hinh ra da. Chon hé tryc toa
d6 Oxyzco gdc O trung véi vi tri chan thap, mit phing (Oxy)tring véi mat dét sao cho truc Oxla
huéng tay, truc Oyla huéng nam va truc Ozla truc thang ding (Hink 5), don vi trén mdi truc 1a
kilomét.
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* (Ngudn: https.znevs.viv)
Hinh 5

Mot may bay dang & vi tri Acach mat dat 8 km, cach 268 kmvé phia dong, 185 kmvé phia nam so
vé6i thap kiém soat khong luu va dang chuyén dong theo duong thang ded vecto chi phuong 14 7 =
(82;76; 0) hudng vé dai kiém soat khong luu.
a) Dai kiém soat khong luu c6 toa do 13 (0; 0; 0).
b) Vi tri Aco toa do 1a (—268; 185; 8)
¢) Pai kiém soat khong luu c6 phét hién duge may bay tai vi tri A.
d) Khoang cach gin nhat giira may bay va dai kiém soat khong luu 13 217,96 km.

CAiu 41. Hinh 1 m6 phong mdt tram thu phat song dién thoai di dong dat & vi tri I(1; 2; 2) trong khong gian
Oxyz (don vi trén mdi truc 1a kilomét) va-duge thiét ké véi duong kinh pha song 1 10000 m.

Hinh 1

a) Ban kinh viing phu song cua tram phat song dién thoai 1a 5 km.
b) Phuong trinh mit ciu mo ta ranh gidi mién bén trong va bén ngoai ving phu séng cia tram phat
song dién thoai 1a (x — 1)2 + (y — 2)? + (z — 2)? = 25.
¢) Biém A(1; 2; 6) ndm trong ving phi séng cua tram phat song dién thoai.
d) Nha ban Mai va ban Nam c6 vj tri toa do 1an luot 1a M(1; 2; 7) va N(5; 5;5). Néu ca hai ban
Mai va Nam dung dién thoai tai nha thi déu c6 thé st dung dich vu ctia tram phat séng dién thoai
nay.

Céu 42. Trong khong gian hé truc toa do Oxyz (don vi trén mdi truc 1a kilomét), dai kiém soat khong luu
ctia mot san bay & vi tri 0(0; 0; 0) va dugc thiét ké phat hién may bay & khoang cach t6i da 600km.
Mot may bay dang chuyén dong voi van tdc 900 km/h theo duong thing d c6 phuong trinh
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Cau 43.

x = —1000 + 100t
y =—300+80t (t€ R) vahudng vé dai kiém soat khong luu (nhu hinh v&). Cac ménh dé sau
z = 10011

day dung hay sai?

a) Ranh gioi vung phat song bén ngoai cua dai kiém soat khong lrru trong khong gian 13 mit cau c6
ban kinh bang 300 km. 7

b) Phuong trinh méat cau d€ mo ta ranh gidi bén ngoai viung phat song cua dai kiém soat khong luu
trong khong gian 1a x> + y? + z> = 360000.

¢) May bay dang chuyén dong theo duong thang d dén vi tri diém M(=500; 100; 100v11). Vi tri
nay nam ngoai vung kiém soat khong luu cua dai kiém soat khong luu san bay. i
d) Thot gian ké tir khi dai kiém soat khong luu phat hién may bay dén khi may ra khoi vung kiém
sodt khong lru 12+ gio

Céc thién thach c6 dudng kinh 16n hon 140 m va c6 thé lai gan Trai Dat ¢ khoang cach nhé hon 7
500 000 km dugc coi 1a nhirng vat thé c¢6 kha ning va cham giy nguy hiém cho Trai Dat. Dé theo
d5i nhimg thién thach nay, ngudi ta da thiét 1ap cac tram quan sat cac vat thé bay gan Trai Dat. Gia
str c6 mot hé théng quan sat c6 kha ning theo ddi cac vat thé & do cao khong vuot qua 6 600 km so
v6i muc nudce bién. Coi Trai Pt 1a khdi cau co ban kinh 6 400 km. Chon hé truc toa dd Oxyz trong
khong gian c6 géc O tai tam Trai Dit va don vi d0 dai trén moi truc toa do 1a 1000 km. Mot thién
thach (coi nhu mot hat) chuyén dong véi tbc do khong d6i theo mot duong thang tir diém
M (6;20;0) dén diem N(=6;-12;16).

6400km GGk

-

x=6+3t
a) Puong thang MN c6 phuong trinh tham s6 13 { y =20+8¢ (1€ R).
z=—4t
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b) Vi tri dau tién thién thach di chuyén vao pham vi theo ddi cta hé thong quan sat 1a diém
A(-3;-4;12).

¢) Khoang cach gitra vi tri dau tién va vi tri cudi cung ma thién thach di chuyén trong pham vi theo
ddi cta hé thdng quan sat 1a 18 900 km (két qua 1am tron dén hang trim theo don vi km).

d) Néu thoi gian di chuyén cua thién thach trong pham vi theo dbi ctia hé théng quan sat 1a 3 phut
thi thoi gian n6 di chuyén tr M d&én N 1a 6 pht.

Cau 44. Trong khong gian v6i hé truc toa d§ Oxyz mot tram phat song dién thoai ciia nha mang Viettel dugc
dat ¢ vi tri 1(1;2; 4) va duoc thiét ké ban kinh phu song 12 4 km.

a) Phuong trinh mit cau dé mo ta ranh giéi bénngoai ving phu séng trong khong gian 1a (x — 1)? +
(y—2)Y+(z—-4)* =4.

b) Ban An c6 vi tri toa d6 1a A(—1; 0; 0) c6 thé str dung duoc dich vu ctia tram nay.

¢) Ban Binh ¢6 vi tri toa d 1a B(2; 0;2)c6 thé sir dung duoc dich vu cta tram nay.

d) Gia str ban An dén nha ban Binh theo con duong 1a mot duong thang. Ban An c6 thé bat duoc
song tram nay khi di dugc 2,38 km.

Cau 45. Trong khong gian v6i hé toa d6 Oxyz(don vi trén mdi truc 1a mét), thap hai dang Miii Pién - Pht
Yén (12 noi don anh binh minh dau tién trén dat 1ién T6 Qudc), chan thap dugc dit vudng goc voi
mit dat (chiéu tir chan thap 18n dinh thap cing hudéng véi chiéu duong cua truc 0z) & vi tri diém
A(12.040.271; 1.418.620; 84). Ngon dén cua hai dang dugc dat trén dinh cta thap hai dang hinh
tru cao 26m so véi mat dat va su dung pin nang lugng mat troi, co thé phat tin hi¢u anh sang xa
khoang 27 hai ly tuong duong 50 km.
a) Mit cdu mod ta ranh gi6i vung phu sang trén bién cta hai ding c6 tAm
1(12.040.271; 1.418.620 ; 110) ban kinh R = 50000 (m). 7
b) Phuong trinh mat cau mo ta ranh gidi vung phu sang trén bién cua hai dang la
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Cau 46.

Cau 47.

¢) Nguoi di bién & trén Cu lao Mai nha tai vi tri B(12.026.000 ; 1.461.000 ; 0)nhin théy anh den
ctiia ngon hai dang.

d) Piém cuc dong ctia mili Dién 1a diém € (12.040.452 ; 1.418.462; 0). Tir diém € mot chiée tau di
chuyén trén mit bién (mit phang (0xy)) theo hudng cia vecto don vi 7, dé van nhin thiy anh dén
ctia hai dang thi khoang cach tbi da tau di chuyén 1a 50.000 mét.

Trong khong gian v4i hé truc toa d0 Oxyz (don vi trén mdi tryc 1a mét), mot ngon hai dang dugc

dat o vitri 1 (10; 20; 30) v6i ban kinh phu sang 12 3km. Xét tinh dng sai cta cac khiang dinh sau:
a) Phuong trinh mat cAu mo ta ranh gidi bén ngoai ctia viing phu sang trén bién cua hai ding 1a
(x=10)" +(y—20)" +(z-30)" =3000°.

b) Ngudi di bién & vi tri A(50;20;0) nhin thy duoc 4nh sang ctia ngon hai ding.

¢) Ngudi di bién ¢ vi tri B(4030; 50; 40) nhin thay duoc dnh séng clia ngon hai déng.

d) Néu hai nguoi di bién co6 thé nhin thiy anh sang ctia ngon hai dang thi khoang cach gitra hai
nguoi do khong qua 6 km.
Trong khong gian hé truc toa d0 Oxyz (don vi trén mdi truc 1a kilomét), dai kiém soat khong luu
clia mdt san bay & vi tri 0(0;0;0) va duoc thiét ké phat hién mdy bay & khoang cach t6i da 600km
. Mot may bay dang chuyén dong véi van toc 900 km/h theo duong thiang d c6 phuong trinh
x =-1000+100¢
y=-300+80¢ (teR) va huéng vé dai kiém soat khong luu (nhu hinh v&). Xét tinh ding sai

ZleO\/ﬁ

cua cac khang dinh sau:

--------------

_______
- -

[STAEN

~
-
Rl et

i l
1

a) Ranh gidi ving phat sdng bén ngoai cua dai kiém soat khong luu trong khong gian 1a mit cau c6
béan kinh bang 300km .

b) Phuong trinh mat cau dé mo ta ranh gidi bén ngoai ving phat song cta dai kiém soat khong luu
trong khong gian 1a x> + y* + z> =360000.
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Cau 48.

Cau 49.

Cau 50.

Cau 51.

¢) May bay dang chuyén dong theo duong thang d dén vi tri diém M (—500;100;100\/ﬁ ) Vi tri
ndy nam ngoai ving kiém soat khong luu cua dai kiém soat khong luu sin bay.

d) Thoi gian ké tir khi dai kiém soat khong luu phat hién may bay dén khi méy ra khoi ving kiém
soat khong Iuu 1a g gio.

III - PHAN TRAC NGHIEM TRA LOI NGAN

Trong khong gian Oxyz , mét thiét bj phat song dit tai vi tri A(2;O; 0) . Ving pht song cua thiét b
¢6 ban kinh bang 1. Hoi vi tri M (2;1;1) c6 thudc ving phu song cua thiét bi néi trén hay khong?
Phan mém mé phong thiét bi tham hiém dai duwong c6 dang hinh cau trong khong gian Oxyz . Cho
biét toa do tAm mat cau 1a 7 (360;200;400) va ban kinh r = 2m . Viét phuong trinh mit cau.

Trong khong gian v6i hé toa d6 Oxyz (don vi trén mdi truc 13 kilomet), mot tram phét song dién
thoai cia nha mang Vinaphone duogc dat ¢ vi tri/ (1;2;1) va duoc thiét ké ban kinh pha s6ng 5000
mét.

a) Sur dung phuong trinh mét ciu dé mé ta ranh gi6i bén ngoai ving phu soéng trong khong gian?
b) Nha ban Diép Chi, va Tué Nhi c6 vi tri toa do 1an luot 1a A(3;2;—1)va B(4;-3;5). Hoi Diép Chi

va Tué Nhi ding dién thoai tai nha thi c6 thé st dung dich vu cta tram nay hay khong?

Trong khong gian voi hé toa dd Oxyz (don vi trén mdi truc 14 kilomet), mot tram phét song rada cta
Nga duoc dat trén ban ddo Crimea & vi tri [ (—2; l;—l)vé dugc thiét ké phat hién may bay cua dich

& khoang cach tdi da 500 kilomet.
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Cau 52.

Cau 53.

Cau 54.

Cau 55.

a) Str dung phuong trinh mit cau dé mé ta ranh giéi bén ngoai ving phat song ctia rada trong khong

gian?

b) Hai chiéc may bay do tham ctia My va Anh dang bay & vi tri ¢6 toa do M ( —200;100;—250) va
N (350; -1 00;300) . Hoi hai chiéc may bay d6 c6 bi rada phat hién hay khong?

Trong khong gian Oxyz (don vi cua cac tryuc toa do 1a kilomét), mot tram thu phat song dién thoai
di dong c6 dau thu phat duoc dit tai diém 7(-2;1;—4). Biét ban kinh phu song ctia tram 1a 3km.
C6 5 ngudi st dung dién thoai tai cac diém A(2;-1;3),B(0;1;—4),C(-2;1,—-3), D(0;1;-3),
E (—4;—2;1) . Hoi trong s6 5 ngudi d6, c6-bao nhiéu ngudi ¢ thé str dung dugc dich vu cua tram
noi trén?

Cong nghé hd tro trong tai VAR (Video Assistant Referee) thiét 1ap mot hé toa d6 Oxyz dé theo doi
vi tri ctia qua béng M. Cho biét M dang nim trén mit sin ndm trén mit phang (0yz), déng thoi
thudc mit cau (S): (x — 12)2 + (y —23)% + (z — 4)? = 169 (don vi d6 dai tinh theo mét). Goi J 1a
hinh chiéu vudng goc ctia tim 7 ctia mat cau (S) 1én mat san. Tinh khoang cach tir vi tri M cta qua
bong dén diém J.

Hinh 4

Tir mit nude trong mot bé nude, tai ba vi tri d6i mot cach nhau 6 m, ngudi ta 1an luot tha day doi
dé qua doi cham day bé. Phan day doi (thang) ndm trong nudc tai ba vi tri d6 1an lugt co 4o dai 2
m; 3 m; 4 m. Biét day bé 1 phang. Hoi ddy bé nghiéng so voi mit phang nim ngang mot goc bao
nhiéu d§?

Nguoi ta mudn thiét ké mot bon chira khi hoa 16ng hinh cau bang phan mém 3D. Biét phuong trinh
bé mit cta bon chira 13 (8): (x — 5)% + (y — 5)2 + (z — 5)? = 36. Nap ctia bon chira ndm trén mait
phang (P): z = 9. Khoang cach tir ddy dén nip bon chira bang.........
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Cau 56.

Cau 57.

Cau 58.

Cau 59.

Cau 60.

Cau 61.

Trong khong gian Oxyz, mot thiét bi phat song dat tai vi tri T(3;4; 5). Ving phu song cta thiét bi
c¢6 ban kinh bang khoang cach tir T dén truc Ox. Trong cac diém A(3; 1;4), B(3;2;3), C(2;3;5),
D(3; —1; —2) c6 bao nhiéu diém khong thudc ving phi song?

Ngudi ta mudn thiét ké mot bdn chira khi héa 1ong hinh cau bang phan mém 3D. Cho biét tim mit
cau co6 toa do 1(2;3;4) va mit cau tiép xic v6i ndp day 1a mit phing di qua ba diém A(=7;0; 4),
B(=20:v7).C(—V2+ 10— g) nhu hinh v&. Pudng kinh ciia bdn chira khi hoa 16ng bing bao

nhiéu?

P!
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Trong cong ngh¢ VAR (Video Assistant Referee) thiép 1ap mot hé toa dd Oxyz dé theo ddi vi tricua
qua bong M. Cho biét M dang nam trén mit sdn c6 phuong trinh z = 0, dong thoi thudcmit cau
(8):(x —32)24 (y—50)2+ (z—10)> = 109. Goi J la hinh chiéu cua tdm mit ciu lén
matsan. Tinh khoang cach tir vi tri M cua qua bongdén diém J

Tu mat nude trong mot bé nudc, tai ba vi tri d6i mot cach nhau 4m, nguoi ta lan luot tha day doi dé
qua doi cham day bé. Phan day doi ( thing) nam trong nudc tai ba vi tri d6 1an luot c6 do dai 8m;
8,8m; 9,6m. Biét day bé 1a phang. Pay bé nghiéng so véi mit phang nim ngang mot goc 1a (lam
tron t6i hang phan chuc)(do).

Trong hé truc Oxyz cho trude (don vi trén truc 1a mét), cho mdt tram thu phat song 5G c6 ban kinh
vung phu song cua tram ¢ ngudng 600m dugc dat & vi tri / (200;450;60) . Tim gia tri 16n nhét cta
m (lam tron dén hang don vi) dé mot ngudi dung dién thoai & vi tri 4(m +100;m +370;0) c6 thé
st dung dich vu cua tram noi trén.

Cong nghé hd tro trong tai VAR (Video Assistant Referee) thiét 1ap mot hé toa do Oxyz dé theo doi
vi trf cia qua bong M. Cho biét M dang nam trén mat sin c6 phuong trinh z = 0, dong thoi thude
mit cau (S): (x —22)% + (y — 4)2 + (z — 13)% = 194 (don vi do dai tinh theo mét). Goi J 1a hinh
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Cau 62.

Cau 63.

Cau 64.

Cau 65.

Cau 66.

chiéu tam I cta mit cau (S) xudéng mit san bong. Tinh khoang cach tir vi tri M cua qua bong dén
diém J

Hinh 4

Trong hé truc toa do Oxyz, san nha ctia mot cong trinh thudc mit phang Oxy, tay vin cua lan can
cau thang 12 mot dudng thang di qua hai diém A(5; 1;9) va B(2; 1; 12). Goc tao béi tay vin cua lan
can cau thang va mat san nha be‘ing bao nhiéu do?

Phia trudc ctia mot san van dong, ngudi ta co diat mot qua bong da khong 16. Cach d6 khong xa, co
mot bong dén. Trong khong gian Oxyz(don vi do 1a mét), gia st mat ngoai qua bong (S) c6 phuong
trinh (x — 1)2 + (y — 1)? + (z — 3)? = 9 va bong dén & vi tri M(15; 1; 6). Khi d6, khoang cach xa
nhat ma bong dén co thé chiéu dén mot diém trén qua bong bang MA, véi MAchinh 1a tiép tuyén ké
tir Mdén (S) va A 1a tiép diém. Vay M Abang bao nhiéu mét?

Hé thong dinh vi toan cau (tén tiéng Anh 1a: Global Positioning System, viét tit 1a GPS) 1a mot hé
thong cho phép xac dinh chinh x4c¢ vi tri cia mét vat thé trong khong gian. Ta c6 thé mé phong co
ché hoat dong cua hé thong GPS trong khong gian nhu sau: Trong ciing mot thoi diém, toa do cua
mot diém M trong khong gian s€ dugc xac dinh bdi bdn vé tinh cho trude, trén mdi vé tinh c6 mot
may thu tin hiéu. Bang cach so sanh sy sai 1éch vé thoi gian tir lac tin hiéu dugc phat di voi thoi
gian nhan phan hoi tin hiéu d6, mdi may thu tin hi¢u xac dinh dugc khoang céach tur v¢ tinh dén vi
tri M can tim toa d9. Trong khéng gian v&i hé toa dd Oxyz, cho bdn vé tinh A(0; 4; 5),
B(=3; —1; 3),€(—258; 9),D(—7; 2; —3). Tinh khoang cach tir gbc toa do O dén diém M biét
rang khoang cach tir cic vé tinh dén diém M lan lugt1la MA = 3, MB = 5, MC = 9, MD = 10. (Két
qué 1am tron dén hang phan nghin).

Nguoi ta tha mot vién bi ¢6 dang hinh cau voi ban kinh nho hon 4,5 cm vao mét chiée cde hinh tru
dang chira nudc thi vién bi d6 tiép xtic voi day cde va tiép xtc véi mat nude sau khi dang. Biét rang
béan kinh cua phan trong day cdc bang 5,4 cm va chiu cao cia myuc nuéc ban dau trong cdc bang
4,5 cm. Ban kinh ctia vién bi d6 bang?

Heé thong dinh vi toan cau (tén tiéng Anh 1a Global Positioning System, viét tat 1a GPS) 1a mot hé
thong cho phép xac dinh chinh xac vi tri ctia mot vat thé trong khong gian. Ta c6 thé mé phong co
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Cau 67.

Cau 68.

Cau 69.

ché hoat dong ctia hé thong GPS trong khong gian nhu sau: trong cting mot thoi diém, toa do cua
mot diém M trong khong gian s€ dugc xac dinh bdi bdn vé tinh cho trude, trén mdi vé tinh c6 mot
may thu tin hi¢u. Be‘ing cach so sanh su sai 1éch vé thoi gian tur lac tin hi€u dugc phat di véi thoi
gian nhan phan hoi tin hiéu d6, mdi may thu tin hiéu xac dinh dugc mot khoang cach tur vé tinh dén
vi tri M can tim toa dd.

{nh: V@ tinh GPS dang bay trén qu¥ dao
quanh Trdi Pt
(Ngudn: hups:/iviwikipedia.org)
Bon vé tinh dugc dit tai cac diem A(9; —2; 7), B(1; 4; 8), C(7; —3; =5), D(—4; —11; 12). Mot
con tau dang & vi tri diém M (x; y; z) ma khoang cach tir nd dén cac vé tinh lan luot 14 MA =
V38, MB = /83, MC = /173, MD = /97. Khi d6 tdng binh phuwong toa d6 diém M 1a
Trong khong gian Oxyz , mot vom duoc thiét k€ c6 bé mét 1a mét cau tam 7(1;2;20), ban kinh bang

50 m va c6 day nim trén mét phang (Oxy ). Chiéu cao cta vom 1a bao nhiéu? (biét don vi ctia hé

truc toa do 1a mét)

Hé théng dinh vi toan cau GPS 1a mot hé thong cho phép xac dinh chinh xé4c vi tri ciia mot vat trong
khong gian. Cach thirc hoat dong ciia GPS nhu sau: Trong ctuing moét thoi diém, vi tri M cua mot
vét s& duoc xac dinh bang 4 vé tinh cho trudce, cac vé tinh ndy ¢ gan may thu tin hiéu, bang cach
so sanh thoi gian tir lac tin hiéu duoc phat di voi thoi gian nhan tin hiéu phan hoi thi s& xac dinh
duoc khoang cach tir cac vé tinh dén vi tri M . Nhu vay, vi tri M la giao diém cua 4 mit cau co
tdm 1a 4 vé tinh da cho. Gia st trong khong gian Oxyz , 4 vé tinh c6 toa do 1a 4(-1;6;3), B(4;8;1)
, C(9;6;7), D(-1518;7). Biét khoang cach tir M dén céc vé tinh lan lugt 1a MA =6, MB=7,

MC =12, MD =24.Khi d6 toa do diém M (x,;;y,,;z,, ). Tinh gia tri bieu thic T =x,, +y,, +2,,

Trong khéng gian véi hé truc toa dd Oxyz, dai kiém soat khong luu san bay c6 toa do O(0;0;0),
mdi don vi trén truc tng v6i 1 km. My bay bay trong pham vi cach dai kiém soat 417 km sé& hién

thi trén man hinh ra da. Mot may bay dang & vi tri 4(—688;-185;8), chuyén dong theo theo dudng
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thing d c6 vécto chi phuong 13 u = (91;75;0) va hudng vé dai kiém soat khong luu. Hiy xéc dinh

toa do vi tri sdm nhat ma may bay xuat hién trén man hinh ra da.

Cau 70. Trong khong gian voi hé truc toa do Oxyz ( don vi trén mdi true 14 mét), mot ngon hai ding duoc
ddt ¢ vi tri 7(21;35;50) va ngon hai dang d6 duoc thiét ké véi ban kinh phu séng 1a 4 km. Néu
nguoi di bién di chuyén theo duong thang tir vi tri 7(21;35;50) dén vi tri D(5121;658;0). Hay tim

vi tri cudi ciing trén doan ID sao cho nguoi di bién ¢6 thé nhin thiy duoc anh sang tir ngon hai dang
( két qua 1am tron t6i chir s6 thap phan thir hai).

Céu 71. Ericsson Globe (Thuy Pién) 14 toa nha ban cau 16n nhat trén thé gidi (ndm 2020),v6i hinh dang mot
qua cdu mau trang c6 dudong kinh 110 m va chiéu cao bén trong 85 m, nd ¢6 du chd ngdi cho 16 000
khan gid ctia cic budi biéu dién hoa nhac hodc 13 850 khan gia ctia cac tran du khic con ciu trén
bang. Gia st ta biéu dién mo phong ciia toa nha Ericsson Globe trong hé truc toa do Oxyz bdi mot
mit cdu ¢6 tdm 7, dudng kinh 110 m va O4 = 85 m nhu hinh v& (don vi trén truc 1a mét). Hay viét
phuong trinh ctia mat ciu nay.
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Céu 72. Gia st Trai Dat c6 dang hinh cau ban kinh bang 6,4.10°m. Ban An dang dung trén mit dat. Co 3
vé tinh bao vé may chu tiép nhan thong tin rang vé tinh thtr nhat dang cach An 3.10°m, vé tinh tht
hai dang cach An 4.10°m va vé tinh thir ba dang cach An 5.10°m. Biét rang trong hé truc toa do
Oxyz cho trude véi O 13 tam Trai Pat (1 don vi =10°m), tai thoi diém vé tinh thong béo vé may chu
thi toa do ciia cac vé tinh 1an luot 1a 7,(4;4:6), 1,(8;4;3) va 1,(4;9;3). Hay tim toa do vi tri cia

ban An (1am tron dén hang don vi).

Ciu 73. Mot qua bong rd duoc dat'é mot goc ciia can phong hinh hop chir nhat, sao cho qua bong cham va
tiép xuc voi hai birc tudong va nén nha cua cin phong dé thi c6 mot diém trén qua bong c6 khoang
cach 1an luot dén hai birc tuong va nén nha 1a 17 cm, 18 cm, 21 cm (tham khao hinh minh hoa). Hoi
d6 dai duong kinh cia qua bong bang bao nhiéu cm biét rang quéa bong rd tiéu chuan c6 dudng kinh
tir 23 cm dén 24,5 cm? Két qud la tron dén mét chik sé thdp phan.

A A
M
18 1711
21
@
DT: 0978064165 - Email: dangvietdong.ninhbinh.vn@gmail.com Trang 22

Facebook: https://www.facebook.com/dongpay - Kénh Youtube: Thay Ding Viét Pong
ID Tik Tok: dongpay




ST&BS: Ping Viét Pong Truong THPT Nho Quan A Toan thue té

PHUONG TRINH MAT CAU

I - PHAN TRAC NGHIEM

Cau 1. Trong khong gian hé tryc toa 40 Oxyz, bé mit cia mot qua bong tham khong dang hinh cau co
phuong trinh x* + »* + z* — 200x — 600y — 4000z + 4099900 = 0. Tim tim va ban kinh mit cau.
A. Tam 1(100;300;2000), ban kinh » =100.

B. Tam I(—lOO; —300;—2000) , ban kinh » =10.
C. Tam 1(100;300;2000), ban kinh »=10.
D. Tam I(—lOO; —300;—2000) , ban kinh » =100.
Loi giai
Tam cta mit cau 1a 1(100;300;2000) va ban kinh r = \/1 00 +300% +2000° — 4099900 =10 m.

Cau 2. Trong khong gian Oxyz (don vicua céc truc toa dg la kilomet), mot tram thu phat song dién thoai
di dong c6 dau thu phat duge dit tai diém 1(—6;—1;4). Cho biét ban kinh phu séng cua tram la 2
km. Ngudi sir dung dién thoai dimg & diém nao sau day thi sir dung dugc dich vu cta tram noi trén?
A. A(-4,0;2) B. B(-5,-2;5). C. C(-6;2;2) D. D(0;-1;4)

Loi gidi
Tacd IA=3>2IB=~3<2,IC=13>2,ID=6>2.
Vay nguoi ding tai diém B nim trong mat cau nén sé st dung dugc dich vu cta tram thu phat song
dién thoai di dong.

Cau 3. Trong khong gian Oxyz (don vi cua céc truc toa do la kilomet), mot tram thu phat song dién thoai
di dong c6 dau thu phat dugc dit tai diém 7(—6;-1;4). Cho biét ban kinh phu séng cua tram la 2
km. Nguoi sir dung dién thoai dimg ¢ diém nao sau day thi khéng sir dung duoc dich vu cia tram
noi trén?

A. A(-5;0;3) B. B(-5,-2;5). C. C(-6;2;2) D. D(-7;-2;3)
Loi gidi
Tacod I4=3<2;IB=3<2,I1C=13>2,ID=3<2.
Vay nguoi dung tai diém C nam ngoai mit cau nén s& khong st dung duogc dich vu cia tram thu
phat song dién thoai di dong.
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Cau4. Trong khong gian v&i hé toa do Oxyz (don vi trén mdi truc 1 kildomét), nguoi ta dit mot tram thu
phat séng dién thoai duoc dit & vi tri A(—1;2; —3). Biét rang tram thu phét song dugc thiét ké voi
ban kinh 1a 4 km, viét phuong trinh mit cau mé ta ranh giéi bén ngoai clia ving phu soéng trong
khong gian?

Ax—12+(@y—-2)2+(z—-3)*=16 B.(x+1)??+(y—-2)2+=z+3)?%=4

C.x+1)?+(wy—-2)>+(=z+3)*=16 D.(x—1)2?+(y+2)?+(z-3)>=4
Loi gidi

Phuong trinh mét cau mo ta ranh gidi bén ngoai ctia ving pht song trong khong gian la:

x+1D)*+W@—-2)2+(z+3)2 =16

Cau5. Trong khong gian hé truc toa do Oxyz (don vi trén mdi truc 1a kildomét) mot tram phat séng dién
thoai cia nha mang Viettel dugc dat ¢ vi tri 1(—1;2; 3) va duoc thiét ké ban kinh phu song 1a 5000m.
Phuong trinh mit cau biéu dién ranh giéi ving phu song la:

A.(x+ 1?2+ (y—2)?+ (z—3)? = 25. B.(x — 1)+ (y—2)?+ (z — 3)? = 25.
C.(x+1)?+ (y—2)2+ (z—3)? = 25.000.000. D.(x =1+ (y—2)?%+
(z —3)% = 25.000.000.

Loi gidi
Tam mit cau c6 toa dd I1(—1;2; 3)
Bén kinh mit cdu R = 5000(m) = 5(km).
Vay phuong trinh mat cau mo ta vung phu song cua tram phat song la:
(x+1)?+(y—2)"+(z—3)? =25.

Cau 6. Trong khong gian hé truc toa d6 Oxyz (donvi trén mdi truc 1a kildmét) mot tram phat séng rada
ctia Nga duogc dit trén ban dao Crimea & vi tri I(2; —1; —3) va dugc thiét ké phat hién may bay cua
dich ¢ khoang cach tdi da 500km. Piém nao sau diy nam trong ving phu séng cua rada?

A. N(500;200;100). B.P(—300;250;400).
C.M(200; —100; —230). D. Q(120; —200; —500).
Loi gidi
Vi viing phat song cua rada 1a mot mat cau ¢ tam 1(2; —1; —3) va ban kinh R = 500.
*Taco: IN = \/(500 —2)%2 4+ (200+ 1)% + (100 + 3)2 = 546,8 > 500
Vi IN > R nén diém N nim ngoai mit cau. Vay diém N nam ngoai vung phi song cta tram rada
nay.
*Taco: IP = \/(—300 —2)%2 4+ (250 + 1)? + (400 + 3)2 = 562,7 > 500
Vi IP > R nén diém P nim ngoai mit cAu. VAy diém P ndm ngoai ving phu séng cta tram rada
nay.
*Ta c6: IM = \/(200 —2)24+(-100+1)? + (—230+3)%? = 317,1 < 500
Vi IM < R nén diém M niam trong mat cdu. Vay diém M nam trong ving phu séng cta tram rada
nay.
*Taco:IQ = \/(120 —2)?2+ (=200 + 1)%2 4+ (—500 + 3)? = 548,2 > 500
ViIQ > R nén diém Q nim ngoai mit cau. Vay diém Q nam ngoai ving phu séng cia tram rada
nay.

Cau 7. Trong khong gian Oxyz, mot thiét bi phat song dat tai vi tri A(3; 0; 0). Ving pht song cta thiét bi
c¢6 ban kinh bang 4. Trong cac diém nao sau ddy, diém nao thudc ving phu séng cta thiét bj noi
trén?

A.M(1; —3; 1). B.N(1; =5; 1). C.P(1; 2; —6). D. Q(—4; 3; 3).
Loi gidi
TacoMA = (2; 3; —1) > MA=,/22+ 32+ (—1)2 =14 < 4.
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Vay diém M (1; —3; 1) thudc ving phu song cta thiét bi noi trén.

Cau 8. Phan mém mo phong thiét bi tham hiém dai dwong c6 dang hinh ciu trong khong gian Oxyz. Biét
toa do tam mat cau 1a 1(360; 200; 400) va ban kinh r = 2 m. Phuong trinh cua mat cau la
A. (x +360)2+ (y + 200)% + (z + 400)? = 4. B. (x—360)2+ (y —
200)% + (z — 400)? = 4.

C.(x +360)% + (y +200)% + (z + 400)% = 2. D. (x—360)2+ (y —
200)% + (z — 400)? = 2.
Loi gidi
Mit cau c6 tdm 1(360; 200; 400) va ban kinh 7 = 2 nén ¢ phuong trinh 1a
(x —360)2 + (y —200)% + (z — 400)? = 4.

Cau9. Trong khong gian voi hé toa d6 Oxyz, don vi trén mdi truc 12 mét, mot ngon hai ding duoc dit & vi
tri 1(21;35; 50). Biét ngon hai dang d6 dwoc thiét ké v6i dudng kinh phu sang 1a 8 km. Phuong
trinh mit ciu dé mé ta vung phu sang ciia ngon hai dang 1a
A.(x—21)%+ (y—35)%2+(z—-50)2=16. B.(x—21)?2+ (y—35)?+ (z—50)% = 64.
C.(x—=21)%2+ (y —35)%2 + (z— 50)2 = 4000. D. (x—-21)2%+(y—
35)2 + (z — 50)% = 40002,

Loi gidi
Vung phu sang cua ngon hai dang c6 ban kinh la 4 km = 4000 m.
Phuong trinh mat cau dé mé ta ving phu sang ctia ngon hai ding 1a
(x—21)?2 + (y —35)?+ (z — 50)% = 40002,

Cau 10. Trong khong gian vé6i hé toa dd Oxyz, don vi trén mdi truc 13 kilomét, mot tram thu phat song dién
thoai di dong dugc dat & vi tri 1(—3;2;7), tram thu phat song d6 dugc thiét ké véi ban kinh phu
song 3 km. Nguoi dung dién thoai ¢ diém nao c6 thé sir dung dich vu cua tram nay?

DT: 0978064165 - Email: dangvietdong.ninhbinh.vn@gmail.com Trang 3

Facebook: https:/www.facebook.com/dongpay - Kénh Youtube: Thay Ping Viét Pong
ID Tik Tok: dongpay




ST&BS: Dang Viét Pong Trwong THPT Nho Quan A Toan thyec té

A.A(2;3;4). B. B(—2;1;8). C.Cc(1;1;1). D.D(-3;-1;3).
Loi gidi

Ta co
T4 = (5;1; =3)valA =25+ 1+ 9 = /35 > R = 3 nén diém A ndm ngoai mit cau.
1B = (1;—1; 1)va IB = /3 < R nén diém B’nérp trong mt cau. ‘

Caiu 11. Trong khong gian Oxyz, mot vom dugc thiet ké ¢c6 bé mat 1a mat cau tdm I(1; 2; 20), ban kinh
bang 50 (m)va c6 day ndm trén mit phang (Oxy). Chiéu cao ctia vom 13 bao nhiéu? (biét don vi
cua hé truc toa do 1a mét)

A. 20 (m). B. 70 (m). C. 25 (m). D. 30 (m).
Loi giai
Khoang céach tir tim I dén mat phang (Oxy) 1a 20 (m).
Vay chiéu cao ciia vom 1a 20 + 50 = 70 (m).
Céau 12. Trong khong gian Oxyz, dat 4 thiét bi thu tin hiéu tai 4 diém co toa do lan luot 1a
A(=2; 3; 5),B(0; 2; 8),C(1; —=3; 7),D(4; 1; 0). Pit thiét bi phat tin hiéu tai diém nao sau day dé
4 thiét bi thu tin hiéu cing mot thoi diém?

(453_ 117 1047) ( 453 117 1047)

— " \262" 262’ 262 /" 262’ 262’ 262 /)"
453 117 1047 453 117 1047

(2, i) g (s an o)
1317 1317 131 131 131 131

Loi giai
Dé 4 thiét bi thu tin hiéu cing mot thoi diém thi diém phat tin hiéu phai cach déu 4 4, B, C,D. Vay
diém phat tin hi¢u s€ dat tai tam I ciia mat cau di qua 4 diém 4, B, C, D.
Gia su phuong trinh mat cau d6 1a: x2 + y? + z2 + Ax + By + Cz + D = 0, ta c6 hé phuong trinh:
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Cau 13.

Cau 14.

Cau 15.

Cau 16.

Cau 17.

fA=_@
—2A+3B+5C+D=-38 b
2B+8C+ D =-68 T 453 117 1047
A—3B+7C+D=-59 I =_ﬂ:tam1(262’262’ 262)'
4A+B+D = -17 oty

Trong khong gian (0xyz), mot thiét bi phat song dat tai vi tri 1(1; 0; —1). Ving pht song cua thiét
bi ¢6 ranh gi6i 1a mot mat cau ban kinh bang V2. Piém nao sau dy thudc ving pha song cua thiét

bi?

A.A(1; 0; 1). B.B(1; 1; —1). C.C(-2; 0; 1).
Loi giai

Ta c6: IB = (0; 1; 0) = IB = 1 = IB < R nén diém B(1; 1; —1) nim bén trong mit cdu trén,
suy ra diém B thudc ving phu song cia thiét bi.

Trong khong gian (Oxyz) (don vi trén mdi truc 1a mét), mot ngon hai ding dugc dit & vi tri

D.D(1; —2; —1).

A(2; 3; 5). Biét rang ving phi sang (theo thiét ké) ctia ngon hai ding co6 ranh gidi 1a mot mat cau
béan kinh 3 km. Phuong trinh mit cAu mo ta ranh gidi ctia ving pht sang trén bién cta hai dang 1a

A (x—2)2+(y—-3)2+(z—-5)?2=0.
C.(x—2)2+(y—3)2+ (z—5)? =9000.

B.(x+2)?+(y+3)2+(=z+5)?=09.
D.(x—2)2+ (y—3)?+ (z—5)? =30002%
Loi gidi
Tacd R = 3km = 3000m.
Phuong trinh mét cau mo ta ranh gi6i ctia ving phu sang trén bién cta hai dang 1a
(x—2)2+ (y—3)2+ (z—5)? = 30002
Trong khong gian Oxyz (don vi trén cac truc 13 km), mot thiét bi phat song dat & vi tri 1(—1;2;4)
va dugc thiét ké ban kinh phu séng 1a 4000 m. M4y thu séng cua thiét bi d6 & vi tri ndo sau day thi
thu duoc song?

A.M(1;-2;3). B. N(1;4;5). C.P(3;1;-1).
Loi giai

Khu vuc phu séng cua thiét bi 1a mot ving khong gian c¢6 dang hinh cau c¢6 tam 1a I(—1; 2; 4), ban
kinh R = 4.

Tacd:IM =+/21> R;IP =42 > R; 1Q = V26 > R nén 3 vitri M, P, Q khong thu dugc song tur
thiét bi; coOnIN =3 < R nén & vi tri N s& thu duoc song.

Mot vé tinh quay quanh Trai DAt véi d6 cao so voi mat dat 1a 18900 km. Ta xét trong khong gian

D.Q(—1;3;-1).

Oxyz v6i tdm O 1a-tam Trai Dat, 1 don vi dai trong khong gian Oxyz twong tmg vdi 6300 km trén
thue té. Biét ban kinh Trai Dat khoang 6300 km. Phuong trinh biéu dién quy dao chuyén dong cia
v¢ tinh do 1a

A.x? +y2 4272 =4,
C.x?+y?+z2=2.

B.x%+ y? + 2% = 16.
D.x%+y%+4 22 =5,
Loi gidi
Khoang cach tir tim Trai D4t dén vé tinh 1a 18900 + 6300 = 25200 tuwong Gng bang 4 don vi.
Ta thiy quy dao chuyén dong ctia vé tinh quanh Trai Dat 1a mot mat cau c6 tim 13 tAm Trai Dat co
toa do 1a 0(0; 0; 0) va ban kinh R = 4.
Do d6 phuong trinh mit cau la: x% + y2 + z% = 16.
Mot may Rada c6 tim hoat dong vdi ban kinh t6i da 1a 20 km. Ta xét trong khong gian Oxyz véi
tam O 1a vi tri may Rada, 1 don vi dai trong khong gian Oxyz tuong Gng voi
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10 km trén thuc té. Hoi trong khong gian Oxyz trén, vat thé c6 toa do twong ng voi dap an ndo
dudi day sé bi Rada phat hién?
A.M(1;0;2). B.N(2;-1;1). C.P(1;1;V2). D. Q(3;0:0).

Loi gidi
Ta thiy quy dao cta Rada 1a mot khdi cau giéi han béi mat cau (S) c6 tam 1 vi tri may Rada c6 toa
d61a 0(0;0;0) va ban kinh R = 2.
Do d6 ta c6 phuong trinh mit cau (S): x% + y2 + z% = 4.
Vit thé bit dau bi phat hién khi né ndm trong hodc trén mit cau (S).
Trong 4 dap 4n trén ta thdy c6 dap 4n C théa man phuong trinh mit cau (S) cac Chon Con lai déu
nam ngoai (S).

Cau 18. Khi dat h¢ toa d0 Oxyz vao khong gian véi don vi trén truc tinh theo kildmét, nguoi ta théy re‘ing
mot khong gian phu séng dién thoai c6 dang mot hinh cau (S) (tip hop nhitng diém nam trong va
nam trén mit cau twong tng). Biét mat ciu (S) c6 phuong trinh: x% + y? + z% = 2x — 4y — 6z +
5 = 0. Khoang cach xa nhét giira hai ving pht song 13 bao nhiéu kilomét?

A. 9. B. 3. C.6. D. 12.
Loi giai
Taco: x> +y?+2z2—2x—4y—6z+5=0 (x—1)*+(y—2)2+(z—3)? = 32
Khoang cach xa nhit giita hai diém thudc ving pha song la duong kinh ctia mit cau, tic 1a 6km
Ciu 19. Trong khong gian hé truc toa do Oxyz (don vi trén mdi truc 1a kilomét), dai kiém soat khong luu
san bay Cam Ranh — Khanh Hoa & vi tri 0(0;0;0) va duoc thiét ké phat hién may bay & khoang
cach t6i da 600km. Mot may bay cia hing Viét Nam Airlines dang & vi tri A, chuyén dong theo
x = —1000 + 100t
duong thang d c6 phuong trinh {y = =200 +80t = (t € R) va hudng vé dai kiém soat khong luu
z=10
(nhu hinh v&). Khoang cach giita vi tri sém nhat ma may bay xut hién trén man hinh ra da va vi tri
ma may bay bay ra khoi man hinh ra da gin nhat v6i dap 4n nao sau day?

A.751. B. 750. C. 749. D. 748.

Loi giai
Ta c6: Phirong trinh mit cau ranh gidi bén ngoai ving phat song ctia dai kiém soat khong luu trong
khong gian 12 (S): x% + y% + z? = 360000.
Toa d0 vi tri sém nhit ma may bay xuét hién trén man hinh ra da va toa do vi tri ma may bay bay
ra khoi man hinh ra da 1 giao diém ctia dudng thang d va mit cau (S).
Tir phuong trinh dudng thang d va mit cau (S) ta co:

(—=1000 + 100t)% + (—200 + 80t)? + 10? = 360000
& 164t? — 2320t + 6801 =0

1160 — v230236

= = 4, 5
PN t 164
. 1160 + v230236 10
- 164 -
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+)t = 4,15 suy ra B(—585; 132; 10)
+)t = 10 suy ra C(0; 600; 10)
Khi d6, BC = (585; 468; 0) = BC ~ 749,17.

Ciu 20. Trong khong gian Oxyz (don vi do 1a km), bon chiéc may bay & bén huéng khac nhau khi vira bay
vao vung phu song cua mot chiéc ra da thi trén ra da ngay lap tirc bao tin hi¢u phat hién muc tiéu.
Tai thoi diém ra da phat hién muc tiéu thi 4 chiéc may bay ¢ vi tri c6 toa do lan luot 1a
A(30;25;33),B(14; 1; 49), C(40; —29; 1), D(0; 31; 41). Phwong trinh mat cau (S) biéu dién ranh
gi61 vung phu song cua ra da trong khong gian 1a
A.x?+y?+ 272 -2y —2z—-3598 = 0. B.x? +y? + 2% — 2y — 2z + 2498 = 0.
C.x2+(y—-1)?%+(z—1)? =602, D.x?2+ (y— 1)+ (z—1)? =502

Loi giai

Goi phuong trinh mat cau (S) ¢6 dang x2 + y? + z2 — 2ax — 2by — 2cz+d = 0 v6i a? + b? +

c?—d > 0. Do (S) di qua bon diém 4, B, C, D nén ta c6 hé phwong trinh:

(302 4+ 252 + 332 — 60a — 50b — 66c+d =0 —60a — 50b — 66c+d = —2614
142 + 12+ 492 -28a—2b—98c+d =0 N —28a — 2b —98¢c +d = —2598 PN
40% +(—29)*+ 1> —-80a+58b—2c+d =0 —80a + 58b — 2c + d = —2442

\0% + 312 + 412 - 62b—82c+d =0 =62b —82c +d = —2642

(a =0

3 IC’ B fll Suy ra mit cau (S) c6 tam 1(0;1;1) vaR = /0% + 12 + 12 — (—2498) = 50

\d = —2498

Vay mit cau (S) c¢6 phuong trinh 1a x2 4+ (y — 1)? + (z — 1)? = 502

hay x2 + y%2 4+ z? — 2y — 2z — 2498 = 0.

Cau 21. Trong khong gian véi hé toa dd Oxyz (don vi trén mdi truc toa d6 1a km), mot may bay dang & vi
tri A(3; —2; 1) va s& ha canh ¢.vi tri B(2; =5 ; 0) trén duong bang. C6 mot ddm may dugc mod
phong boi mit phang (P) tiép xuc véi mat cau (S): (x —2)2+ (y+ 1)2 + (z+ 1) = 16 tai
M (19—0 Ty g) Tinh d¢ cao ctia may bay khi di xuyén qua dam may dé ha canh (Gia sir mat dat
& vi tri may bay dang bay dugc coi 1a mat phang mit phang (0xy))

A. 3km. B. 2km. C. km. D. Zkm.

5 5 5 5
Loi giai

Mit chu (S) eotam 1(2; - 1;— 1):IM = (=2 =32, F) =-2(1; 2; -2).

Vi (P) tiép xtc véi (S) tai M nén c6 vecto phap tuyénlasi = (1; 2; —2).

Phuong trinh mit phang (P) 12‘1x—19—0+2(y+29—5) —2(2—%) =0hay (P):ix+2y—2z+6=

0.

Gia sir diém C(a ; b ; ¢) 12 vi tri ma méy bay xuyén qua dam mdy dé ha cénh, suy ra C € (P) va ba

diém A4, B, C thang hang, C nam giira A va B.

Do d6 AC = kAB véik > 0.

Tac6:AC=(a—3:b+2;c—1),AB =(-1; =3; —1).

. a—3=-k a=3-k

AC=kAB < {b+2=-3keo{b=-2-3k=>CB3—-k; —2—-3k: 1—k).
c—1=—-k c=1—k 5
Ce(P)=>3—k+2(—2—3k)—2(1—k)+6=O=>k=E.
12 19 2

SuyraC(?,—?,g). .

Vay tai vi tri C, d§ cao cua may bay la Ekm.
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Cau 22. Trong khong gian voi hé toa d6 Oxyz, don vi trén mdi truc 12 mét, mot ngon hai ding duoc dit & vi
tri I. Biét ngon hai ding d6 duoc thiét ké véi duong kinh phu sang 1a 6 km. Gia st nguoi di bién di
chuyén theo dudng thang tir vi tri I. Hoi vi tri cudi cing trén doan thang sao cho nguoi di bién co
thé nhin thay duoc anh sang tir ngon hai ding cach I mot doan bang bao nhiéu?

A. 3km. B. 6km. C. 6,2km. D. 4km.

Loi gidi
Ving phu sang ctia ngon hai dang 1a mot mit cau c6 tam I va ban kinh R = g = 3 km nén vj tri cudi
cung trén doan thing sao cho nguoi di bién ¢ thé nhin thiy dwoc 4nh sang tir ngon hai ding cach I
mot dpan 3 km.

Cau 23. Hg¢ thong dinh vi toan cau GPS 1a mdt h¢ thong cho phép xac dinh chinh xac vi tri cia mot vat trong
khong gian. Cach thirc hoat dong cua GPS nhu sau: Trong cung mot thoi diém, vi tri M cua mot vat
s€ duoc xac dinh be‘ing 4 v¢ tinh cho trude, cac v€ tinh nay co g?in may thu tin hiéu, be‘ing cach so
sanh thoi gian tir lac tin hi€u dugc phat di voi thoi gian nhan tin hiéu phan hdi thi s& xac dinh duoc
khoang cach tir cac vé tinh dén vi tri M. Nhu vy, vi tri M 13 giao diém cta 4 mit cau c6 tam 1 4
vé tinh da cho. Gia sir trong khong gian Oxyz, 4 vé tinh c6 toa d6 1a A(—1;6;3), B(4;8; 1),
C(9;6;7), D(—15;18;7). Tim vi tri M cta vat biét khoang cach tir M dén cac vé tinh 1an luot 1a
MA =6,MB =7, MC = 12, MD = 24.

A.M(1;-2;-1). B.M(—-1;2;-1). C.M(1;2;-1). D. M(1;-2;1).

Loi gidi
Goi M (a; b; ¢). Khi d6 ta ¢6:
(a+1)?+b—-6)2+(c—3)2=36<a’+b*+c*+2a—12b—6¢c+10=0(1)
(a—4)?+bB=8)2+(c—1)?=49a’+b*+c?—8a—16b—2c+32=0(2)
(a—92%24+b-6)>+(c—7)?=144oa*’+b*>+c?>—18a—12b—14c+22 =0 (3)
(a+15)?+(b—18)2+(c—7)2 =576 © a?+ b? + ¢? +30a —36b —14c+ 22 =0 (4)
Giai hé gdbm 4 phuong trinh trén ta dugc a = 1;b = 2;¢c = —1. Nén M(1;2; —1).

Cau 24. Mot vé tinh quay quanh Trai Pat véi do cao so voi mat dat 1a 18900 km. Ta xét trong khong gian
Oxyz voitam O 1a tAm Trai Dat, 1 don vi dai trong khong gian Oxyz twong tng véi 6300 km trén
thie té. Biét ban kinh Trai D4t khoang 6300 km. Phuong trinh biéu dién quy dao chuyén dong cia
v¢ tinh do 1a
A X +y +25 =4, B. x>+’ +z2=16. C.x’+y’+z°=2. D.x’+y +z°=5.

Loi gidi
Khoang cach tir tim Trai Dat dén v¢ tinh 1a 18900 + 6300 = 25200 tuong img bang 4 don vi.
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Cau 25.

Cau 26.

Cau 27.

Ta thdy quy dao chuyén dong ctia vé tinh quanh Trai Dat 1a mot mat cau c6 tam 1a tam Trai Dét co
toa do 1a O(0;0;0)va ban kinh R =4. Do d6 phuong trinh mit cau la: x* +3° +2° =16.

Trong khéng gian Oxyz (don vi do 1a cm), mit san nha da ning thudc mit phang Oxy . Mot qua cau
bang nhya nam trén mat san nha da nang va c6 tam 1(12;20;50) . Khi d6, mit ngoai ctia qua cau
nhya () c6 phuong trinh la:
A. (x-12)" +(y-20)" +(2-50)" =127 B. (x+12) +(y+20)" +(z+50)" =12,
C. (x-12) +(y-20) +(2-50)" =20°. D. (x—12)" +(y—20)" +(z~50)" =50,

Loi giai
Do qua cAu nam trén mat san nha da ning nén mit ngoai cua qua cau tiép xtic voi mat phang Oxy
Ta c6: d(1,(Oxy))=R =50
Vay mit ngoai cuia qua cau (S) c6 phuong trinh 1a(x— 12)2 +(y- 20)2 +(z- 50)2 =50°.

Trong khong gian v&i hé toa dd Oxyz (don vi trén mdi truc 1a km), mot ngon hai ding duoc dit &

vi tri 1(1;5;5) nhu hinh v&. Ngon hai dang duoc thiét ké véi ban kinh phu sang 14 5km.

Mot ngudi di bién di chuyén theo duong thing tir vi tri 7(1;5;5)dén vi tri 4(7;14;11) .Diém nao
sau day ma nguoi di bién di qua va van thudc ving phi sang ctia ngon hai ding?
A. M (3;87). B. N(0;4:8). C. P(7;3;0). D. O(7;11;3).
Loi giai
Phuong trinh mit cau dé mé ta ranh gii bén ngoai ctia ving phu sang trong khong gian la:

(x—l)2+(y—5)2+(z—5)2 =25

Ta c6 IM =(23%2) ; IA=(6:9;6)=3IM va IM =\/(3-1) +(8-5) +(7-5)' =<7 <5 nén
diém M nim trong mit cau. Vay nguoi di bién di qua diém M ma van thudc ving phi sang.
Mot may Rada c6 tim hoat dong vé6i ban kinh t6i da 1420 km. Ta xét trong khong gian Oxyz voéi

tam O la vi tri may Rada, 1 don vi dai trong khong gian Oxyz tuong ung voi

10 km trén thyc té. Hoi trong khong gian Oxyz trén, vat thé co toa do tuong Gng voi dap an nao

dudi day sé bi Rada phat hién?
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A. M(1;0;2). B. N(2;-1;1). C. P(L1V2). D. 0(3;0;0).
Loi giai
Ta thay quy dao clia Rada la mot khéi cau gioi han béi mit cau (S) c6 thm 1a vi tri may Rada co

toa d 1a O(0;0;0)va ban kinh R=2.
Do d6 ta c6 phuong trinh mit cau (§):x* +)* +2> =4.
Vit thé bat dau bi phat hién khi né ndm trong hodc trén mat cau (5).

Trong 4 dap an trén ta thdy c6 dap an C théa man phuong trinh mit cau (S ) cac dap an con lai déu

nam ngoai (S)

Cau 28. Trong khong gian véi hé toa @6 Oxyz (don vi trén mdi tryc toa do 1a km), mot may bay dang & vi
tri 4(3;—2;1) vas&hacanh ¢ vitri B(2;—5;0) trén dudong bang. C6 mot ddm may dugc mod phong
5. o 2 e , . o A 2 2 2 . 10 25 7

boi mat phang (P) tiép xtc v6i mit cau (S):(x—2) +(y+1) +(z+1)" =16 tai M 579y
. Tinh d6 cao ctia may bay khi di xuyén qua ddm may dé ha canh (Gia sir mat dat ¢ vi tri may bay
dang bay duoc coi 1a mit phang mit phang (Oxy))
A. 3 km. B. 4 km. C. ) km. D. 2 km.
5 5 5 5
Loi giai
Mat cau (S) c6 tam 7(2;-1;-1); IM = (_ﬁ;_ﬁ;ﬁj = —§(1;2;—2).
9 9°9 9
Vi (P) tiép xtic v6i (S) tai M nén c6 vecto phap tuyén la ;1=(1;2;—2).
X < 12 \ 10 25 7
Phuong trinh mat phang (P) la x—3+2 Yy -2 =5 )= 0 hay (P):x+2y—-2z+6=0
Gia st diem C(a;b;c) 1a vi tri ma may bay xuyén qua ddm may dé ha canh, suy ra Ce(P) vaba
diém 4,B,C thing hang, C nam giita 4 va B.
Do d6 AC =k AB v&i k>0. Ta co: TC=(0—3;5+2;C—1),1‘TB=(—1;—3;—1)-
a-3=-k a=3-k
AC=kAB & {b+2=-3k < {b=-2-3k=C(3-k;=2-3k;1-k).
c—1=—-k c=1-k
3
Ce(P)=3-k+2(-2-3k)-2(1-k)+6=0=k== suyra c(ﬁ;—%é).
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Cau 29.

Cau 30.

2
Vay tai vi tri C d0 cao cia may bay la g km.

II - PHAN TRAC NGHIEM PUNG SAI

Trong khong gian véi hé toa d6 Oxyz (don vi trén tryc 1a kilomet), mdt tram thu phat song dién
thoai di dong (hinh vé& duéi day) duoc dat o vi tri I(—4; 2; 5). Biét rang tram phat song duoc thiét
ké voi ban kinh phu song 13 4 km.

¥y

ad”.

N
?
b
.
L

(Ngudn:hitps://shutterstock.com)

a) Phuong trinh mit cdu mé ta ranh gidi bén ngoai cua ving phu séng la:
b) Biém A(3; 5; —6) ndm phia trong mit cau do.
¢) Néu nguoi dung ding ¢vi tri diém B(—2; 3; 0) thi khong thé st dung dich vu cia tram phat
song nay.
d) Néu nguoi dung dimg 6 vi tri diém M(—4; 6; 2) thi quing dudng ngan nhat ngudi d6 phai di
chuyén dé dén duoc vi tri ¢6 thé sir dung dich vu cia tram phat song 1a 1 km.
Loi giai
Ding
Mat cau tam I (—4; 2; 5), ban kinh R = 4 c¢6 phuong trinh la:
(x+4)+(y—-2)+=z-52%*=16
Sai
Tacod:IA =4/72+ 32 + (—11)2 = V179 > R. Vay diém A nam phia ngoai mit cau do.
bing
Ta ¢6: IB =4/22 + 12 + (=5)2 =30 > R, tir d6 suy ra néu ngudi ding dimg & vi tri diém
B(—2; 3; 0) thi khong thé sir dung dich vu ctia tram phat song nay.
Ping
Véi diém M(—4; 6; 2) tacod: IM = /02 + 42 + (—3)2=5 >R
Quing dudng ngan nhit ma ngudi dimg ¢ diém M (—4; 6; 2) phai di chuyén dé dén dugc ving phu
song 1a doan thang MH, v6i H 1a giao diém cta doan thang M1 véi mit cau.
Khi 36, MH = MI — R =5 — 4 = 1km.
Trong khong gian voi hé toa d6 Oxyz (don vi trén mdi truc 12 mét), mot ngon hai dang dugc dit &
vi tri 1(20; 35; 60), biét rang ngon hai ding dugc thiét ké v6i ban kinh phu sang 1a 4 km.
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(Nguon:htips://shutterstock.com)
a) Phuong trinh mat cau dé mé ta ranh giéi vung phu sang trén bién cua hai dang la
b) Piém B(—290; —165; 3660) nam phia trong mat cau do.
¢) Néu nguoi di bién & vi tri C(541; 137 ; —690) thi khong thé nhin duge anh sang tir ngon hai
dang.
d) Gia str nguoi di bién di chuyén theo duong thang tir vi tri diém 1(20; 35; 60) dén vi tri
D(4020; 35; 3060). Vi tri cudi cung trén doan thang ID sao cho nguoi di bién van con nhin thy
duoc anh sang tir ngon hai dang 1a M(—3180; 35; 2460).
Loi giai
Sai
Mat cau tam I(20; 35; 60), ban kinh R = 4 km = 4000 m c6 phuong trinh la:
(x —20)? + (y =35)2 + (z — 60)% = 40007
Ping
Taco: IB = \/(—310)2 + (—200)? + 3600% ~ 3618,9 < R.
Do d6, diém B nam phia trong mat cau do.
Sai
Véi C(541; 137 ; —690),tacd: IC = \/5212 + 1022 + (—750)? =~ 918,99 < R.
Do d6, néu nguoi di bién dung o vitri C(541; 137 ; —690) thi van nhin thay anh sang tir ngon hai
dang.
Sai
Goi M(x; v; 2) la diém cudi cung trén doan thang /D ma ngudi di bién van con nhin thiy 4nh sang
cua ngon hai dang. Khi d6, IM = R = 4000m.
Ta c6: ID =+/40002 + 02 + 30002 = 5000m.
IM = (x —20; y — 35; z— 60); ID = (4000; 0; 3000).

Vi M thudc doan théng IDvalt =229 _ % han TV = 21D.
D~ 5000 5 5
x =20 =2.4000
i x = 3220
S y—35=g.0 & {y =35 = M(3220; 35; 2460).
z = 2460

z— 60 = .3000
Céu 31. Trong khong gian voi hé truc toa dd Oxyz, dai kiém soat khong luu san bay Cam Ranh — Khanh
Hoa & vi tri 0(0; 0; 0) va duoc thiét ké phat hién may bay & khoang cach t6i da 600km. Mot may
bay cta hiang Viét Nam Airlines dang & vi tri A(—800; —40; 10), chuyén dong theo dudng thang
x = —1000 + 100t
dc6 phuong trinh {y = —200 4+ 80t (t € R) va hudng vé dai kiém soat khong luu.
z=10
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Cau 32.

a) Phuong trinh mit ciu dé mé ta ranh gidi bén ngoai ving phat song ctia dai kiém soat khong luu
trong khong gian 12 x2 + y? + z? = 6002,
b) Gia st B(—1000 + 100b; —200 + 80b; 10)1a vi tri sém nhit ma may bay xuét hién trén man
hinh ra da. Khi d6 b € [4;5].
¢) Gia st C(—1000 + 100¢; —200 + 80c; 10)l1a vi tri ma may bay bay ra khoi man hinh ra da. Khi
do c € [8;9].
d) Khoang cach ngan nhat giita may bay v6i dai kiém soat khong luu 1 250,51 km.

Loi gidi

a) b) c) d)
b b S S
Phuong trinh mat ciu dé mé ta ranh giéi bén ngoai ving phat séng cia dai kiém soat khong luu
trong khong gian 1a (S): x2 + y2? + z% = 600%.Ta c6 0A = V8002 + 402 + 102 = 30713 ~
801,06 km.

Vi may bay chuyén dong theo dudng thing d nén vi tri sém nhit ma may bay xuét hién trén man
hinh ra da va vi tri ma may bay bay ra khoi man hinh ra da 1a giao diém cta dudng thang d va mat
cau (S).

Goi M(—1000 + 100t; —200 + 80¢; 10) la giao diém cua d va (S).

Khi do
(=1000 + 100t)? + (=200 + 80t)* + 10° = 600° & 16400t2 — 232000t + 680100 = 0
tl ~ 10
[tz =~ 4,15
Ta co

t; ~ 10 = M,(0;600;10) = M;A = 1024 > 0A=> M, = C.

t, ~ 4,15 = M,(=585;132;10) = M,A ~ 275,33 < 0A = M, = B.

Vay B(—1000 + 100b; —200 + 80b; 10)1a vi tri sém nhat ma may bay Xuat hién trén man hinh ra
davab = 4,15.C(—1000 + 100c; —200 + 80c¢; 10)la vi tri ma may bay bay ra khoi man hinh ra
da va c ~ 10.Khoang cach ngin nhat giira may bay véi dai kiém soat khong luu 1a

0A =R = 30713 — 600 = 201,06 km.

Trong khong gian Oxyz (don vi trén mdi tryc tinh theo kildomét), mot tram thu phat séng dién thoai
di dong duoc dat & vi tri 1(1; 3; 7). Tram thu phéat song d6 dugc thiét ké v6i ban kinh phu song 1a
3 km.

a) Phuong trinh mit cau (S) dé mo ta ranh gidi bén ngoai ctia viing phu séng trong khong gian 1a
x+1D)2+@+3)2+@=z+7)2=09.

b) Néu nguoi dung dién thoai ¢ vi tri diém A(2; 2; 7) thi c¢6 thé sir dung dich vu ctia tram thu phat
song do.

¢) Néu nguoi dung dién thoai & vi tri c6 toa 46 B(5; 6; 7) thi khong thé st dung dich vu ctia tram
thu phat song do.
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d) Tinh theo duong chim bay, khoang cach 16n nhat dé mot nguoi o vi tri c6 toa do B(5; 6; 7) di
chuyén dugc téi vung phu song theo don vi ki-16-mét 1a 8 km.

Loi giai
Y (a) Phuong trinh mit cau (S) tdm I(1; 3; 7) ban kinh 3 km mé ta ranh gidi bén ngoai cua ving
phu séng trong khong gian1a (x — 1)+ (y —=3)2+ (z—7)? = 9.
Y (b) Tacé: IA =+/(2—1)2+ (2—=3)2 + (7 — 7)2 = V2 < 3 nén diém A nam trong mat cau. Vi
diém A nam trong mit cau nén ngudi dung dién thoai & vi tri c6 toa do A(2; 2; 7) c6 thé sir dung
dich vu cta tram thu phat séng do.
Y (¢) Taco: IB = /(5 —1)2 + (6 —3)2 + (7 — 7)2 = 5 > 3 nén diém B nam ngoai mit cau. Vay
nguoi ding dién thoai & vi tri co toa 46 B(5; 6; 7) khong thé sir dung dich vu cua tram thu phat
song do.
Y (d) Ta co: 1B(4; 3; 0); IB = \/(5 —1)2+ (6 —3)2+ (7—7)%2 = 5 > 3 nén diém B nam ngoai

. i x =144t
mdt cau. Phuong trinh duong thang BI dang: {y = 3 + 3t.
z=7
Goi mat cau (S)NBI=E suy ra toa d0 E 1la  nghiém cua hé
(r=2
5
E 17 2
TS s E(Li257) 2 BB~ 17
24 5
x=1+4t y =
y=3+3t o \Z=7
z=7 ft=_§
x—124+(@y—-3)2+z-7)?=9 57
x=—= 7 6
) s=>E(-2;57)>EB=8
6 5’ 5
v
L\z =7

Vay khoang cach 16n nhat d& mot nguoi ¢ vi tri c6 toa d6 B(5; 6; 7) di chuyén dugc téi ving phi
song theo don vi ki-16-mét 1a 8 km.

Cau 33. Trong khong gian v&ihé truc toa d6 Oxyz (don vi trén mdi truc 1 km), mot tram thu phat séng dién
thoai di dong (Hinh bén) duoc dat & vi tri 1(2; 1; —3). Tram thu phat dugc thiét ké ban kinh phu
song 1a 3 km.

(Nguon:hitps://shutterstock.com)
a) Phuong trinh mit cau mé ta ranh gidi bén ngoai ving phu song trong khong gian 1a (x — 2)2 +
y—1D?+(=z+3)2=0.
b) Nguoi dung dién thoai dimg & vi tri A(0; 1; —2)khong sir dung duoc dich vu cta tram nay.
¢) Nguoi dung dién thoai dimg & vi tri B(6; —3; —1) st dung dugc dich vu cla tram nay.
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Cau 34.

d) C6 mot ngudi di tir vi tri 1(2; 1; —3) dén vi tri B(6; —3; —1) theo mot dudng thang, vi tri cudi
cung trén doan théng IB dé nguoi do co thé su dung duoc dich vu cta tram nay 1a C(x;y; z) v6i
x+y+z=-1

Loi giai
(a) bung

Mat cau c6 tam 1(2; 1; —3) va ban kinh 3 km c¢6 phuong trinh 1a (x — 2)2 + (y — 1)2 4+ (z + 3)? =
9.

(b) Sai

Ta co TA(=2;0;1) nén 14 = \/(=2)2 + 02 + 12 = /5 < 3
ViIA < R nén ngudi dung dién thoai ding & vi tri A(0; 1; —2) sir dung dwgce dich vu cta tram nay.

(¢) Sai

Ta ¢6 IB(4;—4;2) nén IB = \/42 + (—4)? + 22 = 6 > 3. Vi IB > R nén nguoi dung dién thoai
dung 6 vi tri B(6; —3; —1)khong st dung duoc dich vu clia tram nay.

(d) Sai

Theo phan ¢, vi IB > Rnén nguoi d6 dimg ¢ ngoai ving phi séng. Gia sir duong thang IB cat mat
cau tai diém C khi d6 C 1a vi tri cudi cing trén doan thang IB dé ngudi do co thé sir dung dugc dich
vu. Khi d6 IC = 1B hay C la trung diém cita /B suy ra C(4;—1;—2) nén4 —1 -2 = 1

Trong khong gian véi hé truc toa do Oxyz (don vi trén mdi truc 1a km), mot ngon hai ding (Hinh
bén) duogc dit ¢ vi tri 1(—2; 1;3). Ngon hai ding duoc thiét ké ban kinh phu sang 13 5 km.

(Nguon:hups:Ashuttersiock.com)

a) Phuong trinh mit cdu mo ta ranh gidi ctia viing phi sang trén bién ctia ngon hai dang 1a(x + 2)2 +
(y—1)2+ (z—3)% = 25.

b) Nguoi di bién dimg ¢ vi tri A(2;3; 1)cé thé nhin thiy anh sang tir ngon hai dang.
¢) Nguoi di bién dimg & vi tri B(—2; —5; 6)khong thé nhin thdy anh sang tir ngon hai dang.

d) Mot nguoi di bién dang 6 vi tri €(5; 3; —2). Tinh theo dudng chim bay, khoang cach ngin nhat
ngudi d6 phai di chuyén dé c6 thé nhin thay anh sang tir ngon hai dang 1a 73.

Loi giai

(a) bung
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Cau 35.

Mat cau c6 tam I(—2; 1; 3) vaban kinh 5 km c¢6 phuong trinh 1a (x + 2)2 + (y — 1)2 4+ (z — 3)? =
25.

(b) bung

TacoTA(4;2;—2) nénIA = \J42 + 22 + (=2)2 =24 < 5
VilA < R nén ngudi di bién dimg & vi tri A(2; 3; 1)c6 thé nhin thiy anh sang tir ngon hai dang.
(c) biang

Ta c6 IB(0; —6;3) nén IB = /02 + (—6)% + 32 = /45 > 5
Vi IB > R nén ngudi di bién dimg & vi tri B(—2; —5; 6)khong thé nhin thay anh sang tir ngon hai
dang.

(d) Sai

Tac61C(7;2;—5) nén IC = J72 + 22 + (=5)2 =+/78 > 5 nén ngudi d6 dimg & ngoai ving phu
sang. Gia sir doan thang IC cat mit cau tai diém D khi d6 CD 1a khoang cdch ngan nhat ngudi d6
phai di chuyén dé c6 thé nhin thdy anh sang tir ngon hai dang.

TacoCD =I1C—R=+78-5.

Hé thong dinh vi toan cau (tén tiéng Anh 1a: Global Positioning System, viét tit 1a GPS) 1a mot hé
thong cho phép xac dinh chinh xac vi tri ctia mot vat thé trong khong gian (Hinh minh hoa).

(Neuon: haps:/iviwikipedia.org)

Ta c6 thé mo6 phong co ché hoat dong cta hé théng GPS trong khong gian nhu sau: Trong cting mot
thoi diém, toa d6 ctia mot diém M trong khong gian s¢ dugc xac dinh bdi bdn vé tinh cho trude, trén
moi vé tinh c6 mot may thu tin hiéu. Be‘ing cach so sanh su sai 1éch vé thoi gian tur lac tin hi¢u duoc
phat di véi thoi gian nhan phan hoi tin hiéu d6, mdi may thu tin hiéu xac dinh dugc khoang cach tir
vé tinh dén vi tri Mcan tim toa d6. Nhu vay diém M1a giao diém cua bdn mat cdu véi tam lan luot
1a bon vé tinh d cho.

Ta xét vi mot vi du cu thé sau: Cho bdn vé tinh A(1; —1;2),B(2;1;3); C(—1;4;0); D(2;3;1).
Mot chiéc may bay quéan sy dang & vi tri M v6i MA = 3; MB = +/5; MC = +/26; MD = +/5.

a) Mit cau tdm A di qua diém M c6 ban kinh 1 3.

b) Phuong trinh mat cau (S;) tdim A ban kinh MA 1a x2 + y? + z2 — 2x + 2y — 4z —3 = 0.
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¢) Phuong trinh mit phang chira dudng tron giao tuyén cua hai mat cau (S;) va S(B, MB) 1a x +
2y+z—-6=0.

d) Toa do ciia may bay quan sw 1a M(x;y;z) véix +y +z = 3.
Loi giai
(a) bung
Mit cau c6 tim A va di qua diém M c6 ban kinh 1a MA = 3.
(b) bung
Phuong trinh mat cau (S;) tim A bankinh MAla (x — 1)2 4+ (y+ D2+ (z—2)? =9
S x?+y?+z2-2x+2y—4z—-3=0.
(c) bung
- Phuong trinh mit cau (S;) lax2 + y2 + 22 —2x + 2y —4z—3 =0 (1)

- Phuong trinh mit ciu S(B,MB) la:(x —2)* + (y —1)?+ (z—3)2 =5 & x2 + y% + 22 —
4x — 2y —6z+9=0(2)

-Lay (1) trr (2) taduoc: 2x + 4y +2z2—12=0 x+2y+2z—-6 =0
(d) Sai
Vi MA = 3; MB =+/5; MC =+26; MD =+/5 va M(x; y; z) nén ta c6 hé phuong trinh

x—-1)2?+@+1)2+(=z—-2)2=9(1) 2x + 4y + 2z =12
(x—2?2+ @ -1>+(z-3)?=5(2) _)=6x+6y—6z=-18 X =3
(x+ 1%+ (y—4)?*+2z2=26(3) 6x — 2y +2z=18 VY=

(x-22+(@-372+GE-1)?=5® \x=2D*+@-3°+GE-1*=5

Vayx+y+z=5

Cau 36. Trong khong gian voi hé toa 40 Oxyz (don vi trén mdi truc 13 km), Mot tram thu phat song dién
thoai di dong c6 dau thu phat duoc dat ¢ tai vi tri 1(2; 0; 0).Vung phil séng cia tram c6 ban kinh
bang 2km. Hai ngudi ban Mai va Nga cung sir dung dién thoai. Ban Mai dung dién thoai tai vi tri
M(2;1; 1), ban Nga dung di¢n thoai tai vi tri N(1;2;2).

a) Phuong trinh mit ciu mo ta ranh giéi ving pha séng 1a: (x — 2)% + y? +z2 = 2

b) Ban Mai c6 thé str dung duoc dich vu cta tram phat song trén.

¢) Hai ban Mai va Nga lién lac dugc vo1 nhau.

d) Tinh theo dudng chim bay, khoang cach ngin nhat dé ban Nga di chuyén téi ving pht song ctia
tram 1a 1(km).
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Loi gidi
Sai
Phuong trinh mit ciu mé ta ranh gidi ving pha song 1a: (x — 2)% + y? + z2 = 4 nén ciu a sai

Dung

IM=.,(2-2)2+(1-0)2+(1-0)2 =2 < 2. Vay cdu b dung
Sai

IN = \/(1 —2)2+(2—-0)2+ (2—-0)%2 =3 > 2 nén ban Nga dang ding & vi tri ngoai ving phu
song. Do do cau c sai Dling

Xét K1a diém bat ky thudc viing phi song, khi d6 Knam trén khoi cau
Khoang céch tinh theo dudng chim bay dé ban Nga dén ving phu séng 1a NK

Ta c6 NK > IN — IK & NK > 1.Vay khoang cach ngan nhat dé ban Nga dén ving phu song 1a
1(km)

Céu 37. Mot san khau da duoc thiét 1ap mot hé truc toa do Oxyz (don vi trén mdi truc 1a mét) dé dao dién
c6 thé sip dat anh sang va xac dinh vi tri cia cac dién vién. Nguoi dao dién dit mot dén chiéu sang
& vi tri I(1; 2; 3)tao ra mot ving sang 1a mat cau tam (1; 2; 3)ban kinh 10(m).

a) Phuong trinh mat cau mo ta ranh giéi ving phu sangla (x — 1)% + (y — 2)2 + (z — 3)? = 100.
b) Dién vién A dang dung trén san khiu & vitri A(3; 4; 5)dé chuin bi biéu din. Khi d6 dién vién
A dang dugc dén chiéu sang.

¢) Dién vién B ludn dung yén & vi tri B(10;11;12). Dién vién A biéu dién luén cach tam I mot
khoang bang 1(m). Khoang cich ngan nhit giita hai dién vién A va B bang 5m.

d) Dién vién A biéu dién luén cach tam I mot khoang bang 1(m), con dién vién C ¢6 nhiém vu di
chuyén xung quanh ria cua vung chiéu sang. Tong khodng cach tir B dén A va C c6 gia tr1 16n nhat

1a 11(m).
Loi giai
(a) bung
Phuong trinh mat caula (x — 1)%2 + (y — 2)? + (z — 3)? = 100.
(b) bung
IA=B-1)2+(4-22+(5-3)2=2V3<10
(c) Sai

Ta ¢6 IB =,/(10 — 1)2+ (11— 2)2 + (12 —3)2 = 9v/3 > 10nén B & ngoai ving dén chiéu
sang.

Dién vién A biéu dién cach tdm I mot khoang bang 1(m) nén A nam trén mit cau tim I ban kinh
bang 1

Khoang cach ngin nhat giira hai dién vién A va B khi I, A, B thiang hang va A nam giira I va (B)
Khi 36 ABpyyy =IB—1=9v3-1
(d) Sai
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Dién vién B dimg yén, dién vién A, C cing biéu dién nén tong khoang cach tir B dén A va C ¢

gia tri 16n nhat khi A, C, B, I thang hang sao cho I nam giita A va B; A nam giita C va 1.

Khi d6: (BA + BC)max = (IB + 1) + (IB + 10) = 18V3 + 11

Céu 38. Hé thong dinh vi toan cau (tén tiéng Anh la: Global Positioning System, viét tat 1a GPS) 1a mot hé
théng cho phép xac dinh chinh xac vi tri ctia mot vat thé trong khong gian. Ta c6 thé mé phong co
ché hoat dong ctia hé thoogns GPS trong khong gian nhu sau: Trong cuing mot thoi diém, toa do cua
mot diém M trong khong gian s¢ dugc xac dinh boi bdn vé tinh, trén mdi vé tinh c6 mot may thu tin
hiéu. Be‘ing cach so sanh su sai 1éch vé thoi gian tur lac tin hi¢u dugc phat di véi thot gian nhén phan
héi tin hi¢u d6, mdi may thu tin hi¢u x4c dinh dugc khoang cach tir vé tinh dén vi tri M can tim toa
d6. Nhu vy diém M 1a giao diém cua bon mit cau v6i tim 1an luot 1a bon vé tinh da cho.

Trong khong gian véi hé toa d6 Oxyz cho bon vé tinh A(3; —1; 6), B(1; 4; 8), C(7; 9; 6),
D(7; —15; 18).
a) Phuong trinh mit cdu tim A ban kinh bang 6 c6 phuong trinh la:
b) Néu diém M (x; y; z) thudc mat cau tAm B ban kinh bang 7 thi toa do diém Mthoa man phuong
trinh: (x — 1)2+ (y—4)?2+ (z—8)2 =7.
¢) Khoang céach tir diém N(2; —3; 5) dén vé tinh D 1 16n nhat.
d) Biét khoang cach tir diém M (x; y; z) dén cac vé tinh 1an luot 14 MA = 6, MB = 7, MC = 12,
MD =24 .Khidox+y+z=4.
Loi gidi
Dung
Mit cau tim A(3; —1; 6) ban kinh bang 6 c6 phuong trinh 1a: (x — 3)2 + (y + 1)? + (z — 6)% =
36
Sai
Mit cau tdm B ban kinh bang 7 c6 phuong trinh 1a: (x — 1)% + (y — 4)? + (z — 8)% = 49.
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Do d6, néu diém M(x; y; z) thudc mit cau tAm B ban kinh bang 7 thi toa do diém Mthoa man
phuong trinh: (x — 1)? + (y — 4)? + (z — 8)? = 49.

Dung

Vi bon vé tinh A(3; —1; 6), B(1; 4; 8), C(7; 9; 6), D(7; —15; 18) va mot diém N(2; —3; 5),
ta co:

NA = /(=12 + (=22 + (-1)? =6
NB =12+ (=7)% + (-3)2 = V59
NC =/(=5)% + (-12)? + (-1)2 = V170
ND = ,/(-5)? + 122 + (-13)2 = /338
Vay khoang cach tir diém N(2; —3; 5) dén vé tinh D 13 16n nhat.
Sai
Khoang cach tir diém M(x; y; z) dén cac vé tinh lan luot 1a MA = 6, MB = 7, MC =12, MD =
24 nén ta c6 h¢ phuong trinh:
(x=32+(@+1)2+(=z-6)=36
(x—1)2+(y—-4)?2+(z—-8)2=49
x=7)24+(y—92+(z—6)> =144
(x—=7)2+4+(y+15)?%+ (z—18)? =576
=>M(-1; 1; 2)
Dodo,x +y+2z = 2.
Cau 39. Trong khong gian véi hé toa d Oxyz, mdt tram thu phat song dién thoai di dong duoc dat ¢ vi tri

—4x + 10y + 4z = 22 X =
& 18x + 20y =12 eiy=1
8x — 28y + 24z =12 7z =2

I
|
=

1(=3; 5; 2)duoc thiét ké voi ban kinh phir séng 4 km, mdi don vi trén truc tng v6i 1 km.

a) Phuong trinh mit cau (S)dé mo ta ranh giéi bén ngoai ctia ving phu séng trong khong gian 1a
(x+3)2+ -5+ (@z+2)?=16
b) Khoang cach xa nhat gitra hai diém thudc vung phu song la 8 km.
¢) Nguoi dung dién thoai & vi tri Aco toa dd (—3; 4; 1)khong thé sir dung dich vu cuia tram thu phat
song do.
d) Trong diéu kién giao thong thuan loi, khoang cach ngan nhit dé ngudi Bo toa do (8;6; 2)di
chuyén t&i ving pha song 1a 11,05 km.

Loi giai:
Sai.
Ta ¢0, tram thu phat song 1a tAm cua ving phu song I(—3;5; 2), ban kinh phu song 1a R = 4 nén
phuong trinh mét cau(S)mod ta ranh gidi bén ngoai ciia ving phu soéng trong khong gian 13
(x+3)2+(y=52+(z—-2)*=16
bung.
Khoang cach xa nhit giita hai diém thudc ving phu song 12 dudng kinh cta mit cau, tirc 1a 8 km.
Sai.

Ta co: IA = \/(—3 +3)2+(4—-5)2+ (1 —-2)2 =2 < 4 nén diém Anam trong mat cau hay
nguoi dung dién thoai ¢ vi tri A cé thé sir dung dich vu cta tram thu phat song do.

Sai.

Khoéng cach tir nguoi Bdén tram thu phat song 1a:

IB=(8+3)2+(6—5)2+(2—2) =~ 11,05.

Khoang cach ngin nhat dé ngudi d6 di chuyén dén ving phu séng la:

DT: 0978064165 - Email: dangvietdong.ninhbinh.vn@gmail.com Trang 20
Facebook: https://www.facebook.com/dongpay - Kénh Youtube: Thay Pang Viét Pong
ID Tik Tok: dongpay




ST&BS: Ping Viét Pong Truong THPT Nho Quan A Toan thue té

11,05 — 4 = 7,05(km).

Céu 40. Mot thap kiém soat khong luu & san bay cao 109 m dit mot dai kiém soat khong luu & d6 cao 105 m.
May bay trong pham vi cach dai kiém soéat 450 kmsé hién thj trén man hinh ra da. Chon hé truc toa
d6 Oxyzcod gbe O trung véi vi tri chan thap, mit phang (Oxy)trang voi mat dat sao cho truc Oxla
huéng tdy, truc Oyla huéng nam va truc Ozla tryc thang ding (Hink 5), don vi trén mdi truc 1a
kilomét.

X
(Nguon: https:iznews.viv)
Hinh &
Mot may bay dang ¢ vi tri Acach mat dat 8 km, cach 268 kmvé phia déng, 185 kmvé phia nam so
v6i thap kiém soat khong luu va dang chuyén dong theo duong thang dco vecto chi phwong la il =
(82;76;0) hudng vé dai kiém soat khong luu.
a) Dai kiém soat khong Iuu c6 toa do 1a (0; 0; 0).
b) Vi tri Aco toa do la (—268;185; 8)
¢) bai kiém soat khong luu cé phat hién dugc may bay tai vi tri A.
d) Khoang cach gan nhat gitra may bay va dai ki€ém soat khong luu 1a 217,96 km.
Loi gidi:
Sai.
Gbc 0 trung véi vi tri chan thap va dai kiém soat khong luu dugc dat & d6 cao 105 mnén c6 toa do
1a (0;0;0,105)
Dung.
Hé truc toa d6 Oxyzco truc Ox1a hudng tay, truc Oyla huéng nam va truc 0zIa truc thang ding va
vi tri Acdch mat dat 8 km, cach 268 kmvé phia dong, 185 kmvé phia nam nén c6 toa do la
(—268;185;8).
Dung.
Khoang cach tir may bay dén dai kiém soat khong luu 1a:
\/(0 +268)% + (0 — 185)2 + (0,105 — 8)? ~ 325,75(km).
Vi 325,75 < 450nén dai kiém soat khong luu co phat hién duoc may bay tai vi tri A.
Sai.
Goi 1(0; 0;0,105)1a vi tri dai kiém soat khong luu.
’ q x = —268 + 82t ’
Phuong trinh tham s6 cua duong thang dla:{y = 185 4+ 76t (tla tham s0)
z=2_8
DT: 0978064165 - Email: dangvietdong.ninhbinh.vn@gmail.com Trang 21

Facebook: https:/www.facebook.com/dongpay - Kénh Youtube: Thay Ping Viét Pong
ID Tik Tok: dongpay




ST&BS: Dang Viét Pong Trwong THPT Nho Quan A Toan thyec té

Goi M1a vi tri ma may bay bay gan dai kiém soat khong luu nhét khi do:

{MEd

IM L dhay M(—268 + 82t; 185 + 76t; 8) va
Mi=0s (—268 + 82t).82 + (185 + 76t).76 + (8 — 0,105).0 =0

1979
© 12500t =796 =0t = 3135 = M(—216,07;233,13; 8)

Khoang cach gan nhét gitra may bay va dai kiém soat khong luu 1a:

V(=216,07)2 + (233,13) + (8 — 0,105)2 ~ 317,96(km).

Ciu 41. Hinh 1 mé phong mét tram thu phat song dién thoai di dong dat ¢ vi tri I(1; 2; 2) trong khéng gian

Oxyz (don vi trén mdi tryc 13 kilomét) va dugc thiét ké véi duong kinh pha song 1 10000.m.
'y
O | | J .
| B e y
X
Hinh 1
a) Ban kinh vang phu song ctia tram phat song dién thoai la 5 km.
b) Phuong trinh mét cau mo ta ranh gidi mien bén trong va bén ngoai vung phu séng cta tram phat
song dién thoai 1a (x — 1)? + (y — 2)%2 + (z — 2)? = 25.
¢) biém A(1; 2; 6) nam trong ving phu séng cua tram phat song dién thoai.
d) Nha ban Mai va ban Nam ¢6 vi tri toa do lan lugt 1a M(1; 2; 7) va N(5; 5;5). Néu ca hai ban
Mai va Nam dung dién thoai tai nha thi déu c6 thé st dung dich vu cia tram phat song dién thoai
nay.
Loi giai

A-Dlng.
Duong kinh 10000 m = 10 km.
Ban kinh pht séng cta tram phat song dién thoai la R = 12—0 =5km.
B- Dung. i
Mait cau mo ta ranh gidi mién bén trong va bén ngoai ving phu séng cia tram phat song dién thoai
co:
+Tam I(1; 2; 2).
+Béan kinh R = 5 km.
Phuong trinh mat cau: (x — 1)? + (y — 2)? + (z — 2)? = 25.
C- bung.
+Taco: AI?=(1-1)>+(2-2)2+(6—2)?2 =16 < 25 = R?.
+ Vay diém A(1; —2; 1) nam trong ving phu séng cta tram phat song dién thoai.
D- Sai.
+Taco: MI?=(1-1)2+(2—-2)>+(7—-2)>=25=R.
Vay diém M nam trong vung phu séng cia tram phat song dién thoai nén ban Mai c6 the sir dung
dich vu cua tram nay.
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+Taco:NI?=(5-1)2+(5-2)2+(5—2)? =34 > 25 =R=
Véy diém N khong nam trong vung phu song cua tram phat song dién thoai nén nén ban Nam khong
thé st dung dich vu cua tram nay.

Cau 42. Trong khong gian hé truc toa do6 Oxyz (don vi trén mdi truc 1a kilomét), dai kiém soat khong luu
ctia mot san bay & vi tri 0(0; 0; 0) va duoc thiét ké phat hién may bay & khoang cach t6i da 600km.
Mot may bay dang chuyén dong véi van toc 900 km/h theo duong thing d c6 phuong trinh

x = —1000 + 100t

y =-300+80t (t€ R) vahudng vé dai kiém soat khong luu (nhu hinh v&). Cac ménh dé sau

z = 100v11
day dung hay sai?
a) Ranh gidi ving phat séng bén ngoai cua dai kiém soat khong luu trong khong gian 1a mit cau c6
béan kinh bang 300 km.
b) Phuong trinh mat c?lu dé mo té ranh gi¢i'bén ngodi ving phat séng cua dai kiém soat khong luu
trong khong gian 1a x2 + y2 + z2 = 360000.

<) May bay dang chuyen dong theo duong thiang d dén vi tri diém M ( 500; 100; 100v11 ) Vi tri
nay nam ngoai vung kiém soat khong luu cia dai kiém soat khong luu san bay. i
d) Thoi gian ké tir khi dai kiém soat khong luu phat hién may bay dén khi may ra khoi ving kiém
sodt khong hru 1a 7 gio.

Loi giai
Sai.
Vi dai kiém soat khong luu cia mot san bay ¢ vi tri 0(0; 0; 0) va duoc thiét ké phat hién may bay
& khoang cach tdi da 600km nén ranh giéi ving phat song cua dai kiém soat khong luu trong khong
gian 12 mit cAu c6 ban kinh bang 600 km.
Dung.
Ranh gi6i ving phat séng cta dai kiém soat khong luu trong khong gian 1a mat cau tim 0(0; 0; 0)
c¢6 ban kinh bang R = 600 c6 phuong trinh 1a: x2 4+ y2 + z2 = 360000
bung.
Taco OM = \[(—500)2 +(100)2 + (100v11)” ~ 608 > 600 = R.
Vay, tai vi tri diém M(—500; 100; 100v/11) médy bay nam ngoai ving kiém soat khéng khong luu
ctia dai kiém soat khong luu san bay.
Sai.
x =—1000 + 100t
Thay d:{y = =300+ 80t (¢t € R) vao phuong trinh mit cdu x2 + y2 + z2 = 360000, ta co:
z =100V11
(100t — 1000)2 + (80¢ — 300)2 + (100vI1)" = 360000
t = 10 = B(0; 500; 100v11)
& 164t2 — 2480t + 8400 =0 210 20000 4500
t= = ( ; ; 100vV11 )
41 41 41
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Quing dudng may bay di chuyén trong ving kiém soat khong luu la:

B = (- 2220)"+ (222 - 500)" + (100VTT — 100vT)’ = 625 km.

41 41

Vay thoi gian may bay di chuyén theo duong thang d va trong pham vi kiém soat khong luu cia
san bay la: =2 = 22 gig.

Cau 43. Céc thién thach c6 duong kinh 16n hon 140 m va c6 thé lai gan Trai Dat & khoang cach nho hon 7
500 000 km dugc coi 1a nhimng vat thé c6 kha ning va cham giy nguy hiém cho Trai Dat. Dé theo
ddi nhitng thién thach ndy, ngudi ta da thiét 1ap cac tram quan sat cic vat thé bay gan Trai Pat. Gia
str c6 mot hé théng quan sat c6 kha ning theo ddi cac vat thé & do cao khong vuot qua 6 600 km so
v6i myc nude bién. Coi Trai Dat 1a khdi cau ¢ ban kinh 6 400 km. Chon hé truc toa 46 Oxyz trong
khong gian c6 géc O tai tim Trai DAt va don vi d6 dai trén mdi truc toa dd'1a 1000 km. Mot thién
thach (coi nhu mot hat) chuyén dong véi tbc do khong d6i theo mot duong thang tir diém

M (6;20;0) dén diem N(-6;-12;16).

M_ 4" Su N
0Fn

@ BG\
x=6+3¢

a) Puong thang MN c6 phuong trinh tham s6 1a { y =20+8¢ (1€ R).
z=—4t

b) Vi tri dau tién thién thach di chuyén vao pham vi theo ddi ctia hé théng quan sat 1a diém
A(-3;-4;12).
¢) Khoang cach giita vi tri dau tién va vi tri cudi cing ma thién thach di chuyén trong pham vi theo
ddi ctia hé thong quan sat 1a 18 900 km (két qua 1am tron dén hang trim theo don vi km).
d) Néu thoi gian di chuyén cua thién thach trong pham vi theo dbi ctia hé théng quan sat 1a 3 phit
thi thoi gian n6 di chuyén tr M dén N 1a 6 pht.
Loi giai
(a) Ping: Vecto chi phuong cta duong thing MN 13 MN =(—12;-32;16) = —4(3;8;,~4).
x=6+3t
Phuong trinh tham sb ctia dudng thang MN 1a: { y=20+8¢, teR.
z=-4¢
(b) Sai: Pé tim vi tri dau tién thién thach di chuyén vao pham vi theo doi, ta can tim diém giao cua
dudng thang MN véi mit ciu c6 tim O(0;0;0) va ban kinh R=6,4+6,6 =13
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Phuong trinh mat cau 1a: x* + y* + 2> =137,

Thay x=6+3¢; y=20+8¢ va z=—4¢ vao phuong trinh mit cau ta duoc:

(6+3¢)" +(20+8¢)" +(—4¢)" =13% < 89> + 3561 + 267 =0

Giai phuong trinh ta tim dugc ¢ = -3 hoac t =—1.

Thay ¢t =-3 va t =—1 vao phuong trinh tham so cua dudng thang MN ta dugc hai giao di€ém cua
MN va mit cau 1a (-3;—4;12) va (3;12;4). Nhan thiy tr M dén N thi hoanh do c6 xu huong
giam dan nén diém A(3:12;4).

(c) Bung: Ta c6 B(-3;-4;12)

Khoang céach gitta vi tri du tién va vi tri cudi ciing 13 4B :

AB=\[(-3-3)" +(~4—-12)’ +(12-4)’ =289 twong duong véi ~ 18900 km.

(d) Pung: Thoi gian thién thach di chuyén tr M dén N la:

MN =J(6+6)" +(=12-20)" +(16-0)" = 4y/89 = 24B nén dodo ¢ :%.3 ~ 6 (phut).

Cau 44. Trong khong gian v6i hé truc toa do Oxyz mot tram phat song dién thoai cia nha mang Viettel dugc
dat ¢ vi tri 1(1;2; 4) va duoc thiét ké ban kinh phu song 12 4 km.

¥
o

o 15 - F
a) Phuong trinh mit cau dé mé ta ranh giéi bén ngoai ving phu song trong khong gian 1a (x — 1)% +
(y—2)+(z—-4)? =4.
b) Ban An ¢6 vi tritoa 6 1a A(—1; 0; 0) c6 thé sir dung duoc dich vu ctia tram nay.
¢) Ban Binh c¢6 vi tri toa d6 1a B(2; 0; 2)c6 thé sir dung duoc dich vu cta tram nay.
d) Gia st ban An'dén nha ban Binh theo con dudng 1a mot duong thiang. Ban An c6 thé bat duoc
song tram nay khi di duoc 2,38 km.

Loi gii

a) b) c) d)
S S b S
Phuong trinh mit cau dé mé ta ranh gii bén ngoai ving phi séng trong khong gian 1a
x—12+(y—-22+(z-4)?=16Taco IA=/(-1-12+(0-2)2+ (0—4)2 =2V6 >
4 = R nén diém A nim ngoai mit cau. VAy ban An khong sir dung duoc dich vu cua tram nay.Ta
cOIA = \/(2 —1)24 (0 —2)2 + (2 —4)2 = 3 < 4 = R nén diém Bnam trong mit cdu. Vay ban
Binh stir dung duogc dich vu ctia tram nay.Goi giao diém ctia dudng AB va mit cau la M.

i x=-1+3t
Phuong trinh duong thang AB la{y =0
z = 2t.

Khi d6 toa do diém M (—1 + 3¢; 0; 2¢t).
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Ma ME(S) nén (—1+3t—1)2+(O—2)2+(2t—4)2=16(=13t2—28t+8=0(=t=
14+2+/23
13

Vi = EEE o (200, 2945) o, WA ~ 6,54 = MA > AB = M khong thude doan
AB.
V6i ¢ =22 oy (29‘1"’3@; 0; 28‘1“3m) — MA ~ 122 = MA < AB > M thuéc doan AB.

Vay khi ban An di duoc xép xi 1,22 km thi ban An c6 thé bét duogc song cua tram nay.

Ciau 45. Trong khong gian v6i hé toa do Oxyz(don vi trén mdi truc 1a mét), thap hai dang Miii Dién - Phu
Yén (14 noi dén anh binh minh dau tién trén dat lién To Qudc), chan thap dugc ddt vudng goc voi
mit dat (chiéu tir chan thép 1én dinh thap cing huéng véi chidu duong ciia truc 0z) & vi tri diém
A(12.040.271; 1.418.620; 84). Ngon dén cua hai dang dugc dat trén dinh cta thap hai dang hinh
tru cao 26m so véi mat dat va su dung pin nang lugng mat troi, co thé phat tin hi¢u anh sang xa
khoang 27 hai ly tuong duong 50 km.

a) Mit cau mo ta ranh giéi ving phu sing trén bién cua hai ding co tAm
1(12.040.271; 1.418.620; 110) ban kinh R = 50000 (m).
b) Phuong trinh mit cdu mo ta ranh gidi ving phi sang trén bién cua hai dang 1a
¢) Nguoi di bién & trén Cu lao Mai nha tai vi tri B(12.026.000 ; 1.461.000 ; 0)nhin théy anh dén
cuia ngon hai dang.
d) Piém cuc dong ctia miii Pién 1a diém €(12.040.452 ; 1.418.462; 0). Tir diém C mot chiée tau
di chuyén trén mit bién (mit phing (0Oxy)) theo huéng cua vecto don vi 7, &é van nhin thiy anh
dén cua hai dang thi khoang cach tdi da tau di chuyén 13 50.000 mét.
Loi gidi
(a)Dung
Khoang céach tir tim dén dén mit bién 12 84 + 26 = 110 m.
Mit cdu md ta ranh gi6i ving phu sing trén bién coa hai ding c6 tam
1(12.040.271; 1.418.620; 110), ban kinh R = 50000 (m).
(b) Sai
Phuong trinh mét cau mo ta ranh gidi viing pht sang trén bién cua hai dang 1a
($)(x — 12.040.271)2 + (y — 1.418.620)% + (z — 110)* = 50.0007.
(c) Pung
Ta co
IB%? = (12.026.000 — 12.040.271)% + (1.461.000 — 1.418.620)? + (0 — 110)?
= 1999.737.941 < R?
Nén diém B nam trong mit cau (S). Vay nguoi di bién nhin thay 4nh dén ctia ngon hai dang.
(d) Sai
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Cau 46.

Cau 47.

Puong thang A di qua Cva c6 vecto chi phuong 1a vecto 7= (1;0; 0) c6 PTTS la
x =12.040.452 + ¢t
y =1.418.462
Z = Ov 2 N
Tim diém N 1a giao diém cta A va mat cau (S):
(12.040.452 + t — 12.040.271)2 + (1.418.462 — 1.418.620)2 + (0 — 110)? = 50.0002

, t ~ 49.818,6
& (181 +0)? = 2499962936 = |~ "0 0.

Do tau chuyén dong cung hudng véi hudng cia vecto don vitnént > 0 = t ~ 49.818,6

= N(12.090.270,6 ; 1.418.620; 0) = CN ~ 49.818,6 m.

Vay tau di chuyén t6i da 49.818 m dé co thé nhin thiy dén cta ngon hai dang.

Trong khong gian v4i hé truc toa d0 Oxyz (don vi trén mdi tryc 1a mét), mot ngon hai dang dugc

dat o vitri 1 (10; 20; 30) v6i ban kinh phu sang 1a 3km. Xét tinh dng sai cta cac khiang dinh sau:
a) Phuong trinh mat cAu mo ta ranh gidi bén ngoai ctia viing pht sang trén bién cua hai ding 1a
(x=10)" +(y —20)" +(2-30)" =3000*.

b) Ngudi di bién & vi tri A(50;20;0) nhin thdy duoc 4nh sang ctia ngon hai dang.

¢) Ngudi di bién ¢ vi tri B(4030; 50; 40) nhin thdy duoc anh séng clia ngon hai dng.

d) Néu hai nguoi di bién c6 thé nhin thdy énh sing ctia ngon hai ding thi khoang cach giita hai
nguoi do khong qua 6 km.

Loi gidi
(a) Pang: Mit cau (S) tam /(10; 20; 30), ban kinh R =3km = 3000m c6 phuong trinh
(x—=10)" +(y —20)" +(z—30)" = 3000>

(b) Pung: Ta 6 14 = (40;0;~30) = [4 =+/40” +0” + 30 =50m <R =3000m nén diém A nim
trong mat cau ($) nén nguoi di bién & vi tri 4(50;20;0) nhin thiy duoc 4nh sang ciia ngon hai

dang.

(c) Sai:'Ta c6 IB= (4020;30;10) = IB = V40207 +30> +10% ~ 4020,12m > R =3000m nén diém
B ndm ngoai mit cau (S) nén ngudi di bién & vi tri B(4030; 50; 40) khong nhin thiy duoc 4nh
sang cua ngon hai dang.

(d) Pling: Vi ban kinh phu sang 12 3km nén dudng kinh phu sang 13 6 km nén néu hai ngudi di bién
c6 the nhin thay anh sang cua ngon hai dang thi hai nguoi dé nam trong mat cau, do d6 khoang cach
gifra hai nguoi do khong qua 6 km.

Trong khong gian hé truc toa d0 Oxyz (don vi trén mdi tryc 1a kilomét), dai kiém soat khong luu
clia mdt san bay & vi tri 0(0;0;0) va duoc thiét ké phat hién may bay & khoang cach t6i da 600km
. Mot may bay dang chuyén dong véi van toc 900 km/h theo dudng thang d c6 phuong trinh
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x =—-1000 +100¢
y=-300+80¢ (teR) va huéng vé dai kiém soat khong luu (nhu hinh v&). Xét tinh ding sai

Z:lOO\/ﬁ

cua cac khang dinh sau:

xr 1

a) Ranh gidi ving phat séng bén ngoai cua dai kiém soat khong luu trong khong gian 1a mit cau c6
béan kinh bang 300km .

b) Phuong trinh mat cau dé mo ta ranh gidi bén ngoai ving phat song cua dai kiém soat khong luu
trong khong gian 1a x> + y* + z> =360000.

¢) May bay dang chuyén dong theo duong thing d dén vi tri diém M(—500;100;100\/ﬁ ) Vi tri
nay nam ngoai ving kiém soat khong luu cia dai kiém soat khong luu san bay.

d) Thoi gian ké tir khi dai kiém soat khong luu phat hién may bay dén khi may ra khoi ving kiém

soat khong luu la % gio.

Loi gidi
(a) Sai: Vi dai kiém so4t khong luu ciia mot san bay & vi tri O(0;0;0) va duoc thiét ké phat hién

may bay & khoang cach tdi da 600 km nén ranh gidi viing phat song cua dai kiém soat khong luu
trong khong gian 13 mit cau c6 ban kinh bang 600 km.

(b) Pling: Ranh gi6i viing phat séng cta dai kiém soat khong luu trong khéng gian 1a mit cau tim
0(0;0;0) c6 ban kinh bang R =600 c6 phuong trinh la: x> + y* + z> =360000

(¢) Ping: Ta c6 OM = \/(—500)2 +(100)" + (100\/ﬁ)2 ~ 608> 600=R.

Vay, tai vi tri diém M(—500;100;100\/ﬁ ) may bay nim ngoai viing kiém soat khong khong luu

cta dai kiém soat khong luu san bay.
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Cau 48.

Cau 49.

x =-1000+100¢
(d) Sai: Thay d :4y=-300+80¢ (¢<R) vao phuong trinh mit cdux” + y* + z* = 360000

Z:lOO\/ﬁ

(100¢ ~1000)° + (801 ~300)" +(100V11 )2 = 360000

£ =10= B(0;500;100/11)
2 J—

C ——,—'100\/ﬁ]

= >
41 41 41

Quing dudng may bay di chuyén trong ving kiém soat khong luu 1a:

2 2
2
BC = \/(—20000] + (4500 —500] +(100V11-100311) =~ 625 kim.

41 41

Vay thoi gian may bay di chuyén theo duong thang d va trong pham vi kiém soat khong luu cta

san ba 12‘1‘@—£ 10
Y500 36g '

III - PHAN TRAC NGHIEM TRA LOI NGAN
Trong khong gian Oxyz , mot thiét bi phat song dat tai vi tri 4(2;0;0). Ving phu séng cua thiét bi

c6 ban kinh bang 1. Hoi vi tri M (2;1;1) 6 thuge ving phit séng ca thiét bi noi trén hay khong?
Loi giai

Ving phit séng cua thiét bi 1a khdi cau () €6 tam A(2;0;0) va ban kinh R =1.

Do AM = \/(2—2)2 +(1 —O)2 +(1 —O)2 =2 >1 nén vi tri M (2;1;1) khong thuge ving phu séng
cua thiét bi noi trén.

Phian mém mé phoéng thiét bitham hiém dai duong c6 dang hinh cau trong khong gian Oxyz . Cho
biét toa d0 tm mit cau la 7(360;200;400) va ban kinh = 2m . Viét phuong trinh mt cau.

Loi giai

Phuong trinh mét cau tm 7(360;200;400) va ban kinh r=2m la:
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Cau 50.

Cau 51.

(x=360)" +(y—200)" +(z—400)" =4.

Trong khong gian v6i hé toa dd Oxyz (don vi trén mdi truc 13 kilomet), mot tram phét song dién
thoai cia nha mang Vinaphone duogc dat ¢ vi tri/ (1;2;1) va duoc thiét ké ban kinh pha s6ng 5000
mét.

a) Sur dung phuong trinh mit ciu dé mé ta ranh gi6i bén ngoai ving pht song trong khong gian?
b) Nha ban Diép Chi, va Tué Nhi c6 vi tri toa do 1an luot 1a A(3;2;—1)va B(4;-3;5). Hoi Diép Chi

va Tué Nhi ding dién thoai tai nha thi c6 thé st dung dich vu cta tram nay hay khong?

Loi giai
(a) Phuong trinh mat cau dé mo ta ranh gi6i bén ngoai viing phu séng trong khong gian 1a:

(x=1)+(y-2)" +(z-1)* =25

(b) Do 14 = \/(3 ~1Y +(2-2)" +((<1)~1)° =<8 <5 nén diém A(2;3;~1) ndm trong mit cAu do.

Vay ban Diép Chi c6 thé str dung dich vu ctia tram nay.

Mit khac IB = \/(4— 1)2 ¥ ((—3)— 2)2 +(5- 1)2 =/50 > 5 nén diém B(4;-3;5) ndm ngoai mit cau
do.

Vay ban Tué Nhi khong thé sir dung dich vy cua tram nay.

Trong khong gian véi hé toa dd Oxyz (don vi trén mdi truc 1a kilomet), mot tram phét séng rada clia

Nga duoc dat trén ban dao Crimea & vi tri [ ( -2; 1;—1)Vé dugc thiét ké phat hién may bay cua dich

& khoang cach tdi da 500 kilomet.
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a) Str dung phuong trinh mit cau dé mé ta ranh giéi bén ngoai ving phat song cia rada trong khong
gian?
b) Hai chiéc may bay do thdm ciia My va Anh dang bay & vi tri c6 toa do M (—200;100;-250) va
N(350;-100;300). Hoi hai chiéc may bay d6 c6 bi rada phat hién hay khong?

Loi giai
(a) Phuong trinh mat cdu dé mo ta ranh gidi bén ngoai ving phat séng cua rada trong khong gian
la:

(x+2)> +(y=1)° +(z+1)* =250000

(b) IM =J(=200+2)> +(100—1)* +(=250+1)° ~333,2<500 nén diém M (=200;100:-250)

nam trong mit cau do.
Vay chiéc may bay do tham ctia My c6 thé bi phat hién boi tram rada nay.

Do IN:\/(350+2)2+((—100)—1)2+(300+1)2 ~474<500 nén diém N(350,~100;300) nim

trong mit cau do.
Vay chiéc may bay do tham ctia Anh c6 thé bi phat hién béi tram rada nay.

Cau 52. Trong khong gian Oxyz (don vi cua cac truc toa d6 la kilomét), mot tram thu phat song dién thoai
di dong c6 dau thu phat duoc dit tai diém 7(-2;1;—4) . Biét ban kinh pht song ctia tram 1a 3km.
Cé 5 ngudi st dung dién thoai tai cdc diem A(2;-1;3),B(0;5,—4),C(-2;1;,-3), D(0;1;-3),
E (—4;—2;1) . Hoi trong s6 5 nguoi do, c6 bao nhiéu nguodi co thé su dung duoc dich vu cua tram
noi trén?

Loi gidi
Ta tinh: 14 =4 +(=2) +7° =69 33; [B=\2 +07 +0* =2 <3,
IC=N0+0 +1 21<3: D=2+ 07+ 7 =5 <3; [E=J(<2)’ +(-3)’ +5° =38 >3.
Vay c6 3 nguoi ¢o thé sir dung dich vu ctia tram néi trén.

Céu 53. Cong nghé hd tro trong tai VAR (Video Assistant Referee) thiét 1ap mot hé toa d6 Oxyz dé theo ddi
vi tri ctia qud bong M. Cho biét M dang ndm trén mit sin ndm trén mit phang (0yz), déng thoi
thudc mat cau (8): (x — 12)% + (y — 23)% + (z — 4)? = 169 (don vi d6 dai tinh theo mét). Goi J 1a
hinh chiéu vuéng goc cia tim 7 ctia mat cau (S) 1én mat san. Tinh khoang cach tir vi tri M cta qua
bong dén diém J.
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Cau 54.

Hinh 4
Loi giai
Mit cau (8): (x — 12)% + (y — 23)% + (z — 4)? = 169 ¢6 tam [(12; 23;4) va ban kinh R = 13.
Vi J 1a hinh chiéu vudng goc ctia  1én mit san 1a mat phiang (Oyz) nén J(0;23;4).

7,

M*

J
Trong tam giac vudng IJM ¢6 I] = 12, IM = R, suyta /M = \/IM? — [J2 =132 =122 =5,
Tir mit nude trong mot bé nude, tai ba vi tri d6i mot cach nhau 6 m, ngudi ta 1an luot tha day doi
dé qua doi cham day bé. Phan day doi (thang) ndm trong nudc tai ba vi tri d6 1an lugt co 46 dai 2
m; 3 m; 4 m. Biét day bé 1a phang. Hoi day bé nghiéng so v6i mit phang nam ngang mot goc bao
nhiéu d§?

Loi giai

Goi ba diém trén mat nude 1an luot 13 4, B, C va ba diém twong tng dudi day bé 1a A, B', ' sao cho
AA' = 2,BB’ = 3,CC’ = 4. Chon hé truc toa d6 nhu hinh v&, trong d6 O 1a trung diém AC.

Ta c6 A(0; 3;0), B(3+/3;0;0),(0; —3; 0),4’(0; 3; 2), B'(3V3;0; 3),C'(0; —3; 4).

Khi d6 A'B’ = (3v3;-3;1), A'C’ = (0;—6; 2), suy ra [A'B, A'C’| = (0;—6v3; ~18V3).

Do d6 mit phang day bé ¢ vecto phap tuyén 1a 7 = (0; 1; 3).

Mit phang nam ngang (mat nudc) chinh 1a mit phang (0xy): z = 0 c6 mot vecto phap tuyén la k=
(0;0;1).
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Cau 55.

Cau 56.

Cau 57.

Do 46 cos((A'B'C), (0xy)) = il = P22l = 200 o (U'B'C)), (0xy) ~ 18.4°

Nguoi ta mudn thiét ké mot bon chira khi hoa 16ng hinh cau bang phan mém 3D. Biét phwong trinh
bé mit ctia bon chira 12 (§): (x — 5)% + (y — 5)2 + (z — 5)% = 36. Nap ctia bon chira ndm trén mat
phang (P): z = 9. Khoang cach tir ddy dén nip bon chira bang.........

Loi giai
Bon chtra c6 tam 1(5;5;5), ban kinh R = 6.
Khoang céach tir tim dén nip bon chira la d = % =4,

Vay khodng céch tir ddy dén nap bon chiralah = d + R = 4 + 6 = 10. ,
Trong khong gian Oxyz, mot thiét bi phat song dat tai vi tri T(3;4;5). Ving phu song cua thiét bi
c¢6 ban kinh bang khoang cach tir T dén tryc Ox. Trong cac diém A(3; 1;4), B(3;2;3), C(2;3;5),
D(3; —1; —2) c6 bao nhiéu diém khong thude ving phi séng?

] Loi giai
Pap so: 1.
R =d(T,0x) = V4% + 52 = /41.
AT = (0;3;1) = |AT| = V10 < R = Athudc ving phii song.
BT = (0;2;2) = |ﬁ| = v/8 < R = Bthudc ving phi song.
CT = (1;1;0) = |CT| = VZ < R = Cthudc ving phi séng.
DT = (0;5;7) = |W| = /74 > R = Dkhong thudc ving phu song.
Nguoi ta muon thiet ké mdt bon chira khi hoa long hinh cau bang phan mém 3D. Cho biét tAm mat
cau ¢ toa do 1(2;3;4) va mit cau tiép xic v6i ndp day 1a mit phing di qua ba diém A(=7;0; 4),
B (— %; 0; \/7), C (—\/5 +1;0;,— g) nhu hinh v€. Pudng kinh cua bon chira khi hoa long bﬁng bao

nhiéu?
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Loi giai

Pap s6: 6. ‘ . ’ q
Viba diém A, B, C déu c6 tung d6 bang 0 nén nap day 1a mat phang c6 phuong trinh (P):y = 0.
R=4d(I,(P)) = 13| =3.
Duong kinh ctia bon chira khi hoa long la 2.3 = 6. 7

Cau 58. Trong cong nghé¢ VAR (Video Assistant Referee) thiep 1ap mot hé toa d§ Oxyz dé theo doi vi tricua
qua bong M. Cho biét M dang nam trén mit sdn c6 phuong trinh z = 0, dong thoi thudcmit cau
(8):(x —32)2 4+ (y —50)* + (z—10)> = 109. Goi J la hinh chiéu cua tdm mit ciu lén
matsan. Tinh khoang cach tir vi tri M ctia qua bongdén diém J

Loi giai
Do J 1a hinh chiéu ctia tim mit cau (32; 50; 10) 1én mat phang z = 0 = J(32; 50; 0)
Ta c6 hinh minh hoa cho mat phang

"]

M=
"

Trong tam giac vuong [JM,tac6 1] = 10,IM = R, suyra

JM = \/IM? — ]2 =+/109 — 100 = 3 ‘ 7
Cau 59. Tu mat nudc trong mdt be nude, tai ba vi tri d61 mot cach nhau 4m, nguoi ta lan luot tha day doi de

qua doi cham ddy bé. Phan day doi ( thing) nam trong nudc tai ba vi tri d6 1an luot c6 do dai 8m;

8,8m; 9,6m. Biét day bé la phang. Pay bé nghiéng so v6i mat phing nim ngang mot goc 1a (1am

tron t6i hang phan chuc)(do).

Loi giai

Dap s6: 21.,8.
‘R
> 59 _-i,___ﬁ:-_.*o_ e
| v [
|
| :
.1'j'"-- < l
|
| ~ ‘.(‘*
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Goi 3 diém ¢ trén mit nudc lan luot 1a A, B, C va ba diém tuwong tmg ¢ day bé 1a A’, B’, C’ sao cho
AA’ = 8m, BB’ = 8,8m,CC’ = 9,6 m. Chon hé truc toa d6 nhu hinh v&, O 1a trung diém cua AC

Ta c6 A(0; 2; 0), B(2v/3;0;0),C(0; —2;0), A’ (0; 2; 8), B'(2V/3; 0; 8,8), C'(0; —2; 9,6).
Taco A'B' = (2\/§; -2;0,8),A'C' = (0;—4;1,6).

co [T (|2 05 [08 2OR ~2) - (0255 ).

Mit phang day bé 1a mit phang (A’B’C’) c6 mdt vecto phap tuyén 1a 7 = (0; _1:\/5; —8v/3).

Mit phing nim ngang (mit nudc) chinh 1a mit phang (Oxy):z = 0 c¢6 mdt vecto phap tuyén la:
k = (0;0; 1).

|00—ﬂ0 8V31  5y29

Do d6 cos((A’B'C"), (0xy)) = .

Suy ra ((A'B'C"), (0xy)) ~ 21,8".
Vay day bé nghiéng so v6i mit phang nam ngang mot goc khoang 21, 8"

Cau 60. Trong hé truc Oxyz cho trude (don vi trén truc 1a mét), cho mot tram thu phat song 5G c¢6 ban kinh
vung phu song cua tram ¢ ngudng 600m dugc dat & vi tri / (200;450;60) . Tim gia tri 16n nhét cta
m (1am tron dén hang don vi) dé mot ngudi ding dién thoai & vi tri 4 (m +100;m +370;0) c6 thé
st dung dich vu cua tram noi trén.

Loi giai

Dé mot nguoi dung dién thoai & vi tri 4(m+100;m +370;0) c6 thé sir dung dich vu cua tram thu
phat song 5G c6 ban kinh vung phu séng cua tram ¢ ngudng 600m duoc dat & vi tri 1 (200;450;60)
thi 14 <600 & (m=100)" +(m —80)’ +(—60)" < 600°

180 —+/712400 <m< 180 ++/712400
5 <m< .

2

< 2m* —360m —340000< 0 <

. 180++/712400

Vay gid tri 16n nhat ciia m 1a 5 ~512.

Céu 61.~ Cong nghé hd tro trong tai VAR (Video Assistant Referee) thiét 1ap mot hé toa do Oxyz dé theo ddi
vi trf cia qua bong M. Cho biét M dang nam trén mat san c6 phuong trinh z = 0, dong thoi thudce
mit cau (S): (x —22)% + (y —4)2 + (z — 13)% = 194 (don vi do dai tinh theo mét). Goi J 1 hinh
chiéu tam I cta mit cau (S) xudéng mit sin bong. Tinh khoang cach tir vi tri M cta qua bong dén
diém J
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Cau 62.

Hinh 4

Loi gidi
Pap sb: 5.
/.’

7

M+

Mit cau (S) c6 phuong trinh
(x—22)2+(y—4)>+ (z—13)2 =194
nén co6 tam 1(22;4; 13) va ban kinh R = v194.

Trong khong gian Oxyz, mat sin c6 phuong trinh z = 0 tring véi mit phang toa d6 (Oxy), suy ra
hinh chiéu vudng goc cua diém I(22; 4; 13) xudng mit sin c6 toa do J(22; 4; 0).

Trong tam giac vuong 1JIM, tacd I] = 13,IM = R = /194, suy ra

JM = \[IM2 — ]2 =194 - 169 =5
Véy khoang cach tir vi tri M cta qua bong dén diém J 12 5 m.
Trong hé truc toa do Oxyz, san nha ctia mot cong trinh thudc mit phang Oxy, tay vin cua lan can
cau thang 1a mot duong thiang di qua hai diém A(5; 1;9) va B(2; 1; 12). Géc tao boi tay vin cta lan
can cau thang va mit san nha bang bao nhiéu do?

Loi giai

Dap s06: 45°.
Mit phang Oxycé mét vecto phap tuyén 1a k= (0;0; 1)
Puong thang AB nhan AB = (—=3; 0; 3)la mdt vecto chi phuong
Ta c6: sin(A4B, (0xy)) = |cos(4B, k)| = 230400431 =2 =

J(=3)2+02+3202+02+12  3V2
Suy ra (AB, (Oxy)) = 45°
Viy goc tao boi tay vin lan can cau thang va mit san nha bang 45°.

Sk
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Céu 63. Phia trude ctia mot san van dong, nguoi ta co dat mot qua bong da khong 16. Cach d6 khong xa, co
mot bong dén. Trong khong gian Oxyz(don vi do 1a mét), gia st mat ngoai qua bong (S) c6 phuong
trinh (x — 1)2 + (y — 1)? + (z — 3)? = 9 va bong dén & vi tri M(15; 1; 6). Khi d6, khoang cach xa
nhat ma bong dén co thé chiéu dén mot diém trén qua bong bang MA, véi MAchinh 1a tiép tuyén ké
tir Mdén (S) va A 1a tiép diém. Vay MAbang bao nhiéu mét?

’ Loi gidi
bép so: 14.

B

A

Bé mit ngoai ctia qua bong (S) 13 mot mat cau ¢6 tam I(1;1;3) va ban kinh R = 3
Taco: MI =/(1-15)2+ (1 - 12 + (3 - 6)2 =205
Suy ra MA = VMI% — [A2 = /205 -9 =196 = 14
Vay MA = 14 m. ‘ ’ o

Cau 64. Hg thong dinh vi toan cau (t€n tieng Anh la: Global Positioning System, vict tat 1a GPS) la mdt hé
théng cho phép xac dinh chinh xac vi tri ctia mét vat thé trong khong gian. Ta c6 thé mé phong co
ché hoat dong cua hé thong GPS trong khong gian nhu sau: Trong ciing mot thoi diém, toa do cua
mot diém M trong khong gian s€ dugc xac dinh bdi bon vé tinh cho trude, trén mdi vé tinh c6 mot
may thu tin hi¢u. Be‘ing cach so sanh su sai léch vé thoi gian tur lac tin hi€u dugc phat di véi thoi
gian nhan phan hoi tin hiéu d6, mdi may thu tin hi¢u xac dinh dugc khoang céach tur v¢ tinh dén vi
tri M can tim toa do. Trong khong gian voi hé toa dd Oxyz, cho bdn vé tinh A(0; 4; 5),
B(=3; —1; 3),C(=2; 8;9),D(—7; 2; —3). Tinh khoang cach tir gbc toa do O dén diém M biét
rang khoang cach tir cac vé tinh dén diém M 1an luot1a MA = 3, MB = 5, MC = 9, MD = 10. (Két
qué lam tron dén hang phan nghin).

Loi gidi
MA = 3 =Piém M thudc mat cau tdm A, ban kinh R = 3 ¢6 phuong trinh x2 + (y — 4)2 +
(z—=5)2=09.
MB = 5 =Diém M thudc mit cau tim B, ban kinh R = 5 ¢ phuong trinh (x + 3)2 + (y + 1) +
(z —3)% = 25.
MC =9 =Diém M thudc mit cau tdm C, ban kinh R = 9 ¢6 phuong trinh (x + 2)? + (y — 8)% +
(z—9)% = 81.

MD = 10 =Piém M thudc mit ciu tdm D, ban kinh R = 10 c6 phuong trinh (x + 7)2 +
(y—=2)2%+(z+ 3)2 = 100. ‘ ‘ ’
Ta c6 M la giao diém cua bon mat cau véi tam lan lugt 1a bon vé tinh 4, B, C, D.
x2+(y—-4)?2+(z-5?%*=9
(x+3)2+@+1)%?+(z—-3)2=25
(x+2)2+(y—-8)2+(z—-9)?=81
(x+7)2+(@y—-2)2+(=z+3)>=100

Giai hé phuong trinh ta duocx = 1,y = 2,z=3=> M(1; 2; 3).

Khoang cach tir goc toa do O dén diem M 14 OM = V12 + 22 + 32 =14 ~ 3,742.
Cau 65. Nguoi ta tha mot vién bi ¢6 dang hinh cau véi ban kinh nho hon 4,5 cm vao mot chi€c coc hinh try

Toa d§ M 1a nghiém cua hé phuong trinh:

dang chtra nudc thi vién bi do tiép xtic voi day coc va ti€p xiac voi mat nude sau khi dang. Biét rang

DT: 0978064165 - Email: dangvietdong.ninhbinh.vn@gmail.com Trang 37
Facebook: https://www.facebook.com/dongpay - Kénh Youtube: Thay Pang Viét Pong
ID Tik Tok: dongpay




ST&BS: Ping Viét Pong Truong THPT Nho Quan A Toan thure té

ban kinh cua phan trong day coc bang 5,4 cm va chi€u cao cua myc nudc ban dau trong coc bang
4,5 cm. Ban kinh cta vién bi d6 bang?

Loi giai

Goi r 1a ban kinh cua vién bi.
Thé tich vién bi 1a Vy,; = Zmr3.
Phan thé tich nudc dang 1én sau khi bo vién bi vao 1a V = m. (5,4)%. (2r — 4,5).

Vi thé tich nudce dang 1én chinh 1a thé tich cta vién bi nén ta co Vy,; = V.
0<r<4,;5
Ta c6 phuong trinh ;—‘nr3 =m.(54)%.Q2r—-45 o r=27.

Céu 66. Hé thong dinh vi toan cau (tén tiéng Anh 1a Global Positioning System, viét tit 1a GPS) 1a mot hé
théng cho phép xac dinh chinh xac vi tri ctia mot vat thé trong khong gian. Ta c6 thé mé phong co
ché hoat dong ctia hé thong GPS trong khong gian nhu sau: trong cting mot thoi diém, toa do cua
mot diém M trong khong gian s€ dugc xac dinh bdi bdn vé tinh cho trude, trén mdi vé tinh c6 mot
may thu tin hiéu. Bang cach so sanh sy sai 1éch vé thoi gian tir luc tin hiéu dugc phat di voi thoi
gian nhan phan hoi tin hiéu d6, mdi may thu tin hiéu xac dinh dugc mot khoang cach tur vé tinh dén
vi tri M can tim toa dd.

Ani: V c_- tinh GPS dang bay trén Qe daor
quanh Trdi Dt
(Nguon: hups:/viowikipedia.org)
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Cau 67.

Cau 68.

Bon v¢ tinh dugc dit tai cac diem A(9; —2; 7), B(1; 4; 8), C(7; —3; =5), D(—4; —11; 12). Mot
con tau dang & vi tri diém M (x; y; z) ma khoang cach tir nd6 dén cac vé tinh 1an luot 14 MA =
v/58, MB = /83, MC = /173, MD = +/97. Khi d6 tong binh phuong toa d6 diém M 1a
Loi giai
Ta co: MA = O-x;-2—-vy;7—2)
>MA=+58x2+y2+22—18x+ 4y — 14z = -76 (1)
MB=(1-x4—1y; 8—2)
>MB=+83©x?+y?+2z2—2x—8y—16z=2(2)
MC = (7—-x; =3 —y; =5 —2z)
=> MC =173 © x>+ y? + z2 — 14x + 6y + 10z = 90 (3)
MD = (—4—x; —11—vy; 12 —2)

= MD =97 © x? + y? + z% + 8x + 22y — 24z = —184 (4)
Tu (1), (2), (3), (4) ta c6 h¢ phuong trinh:

x2+y2+2z2—-18x+4y—14z=-76 —16x + 12y + 2z = —78

x?+y*+2z2—-2x—8y—16z=2 12x — 14y — 26z = —88

X2+ y?+22—14x+6y+102=90  )—22x — 16y + 34z = 274

x2+y? +22 +8x+22y —24z=—184 \x* +¥y?+22—18x+ 4y — 14z = —76(x)

x =2
& {y = —5 thoa (*).

z=17
Vay T = x% + y2 + z2 = 78.
Trong khong gian Oxyz , mdt vom dugc thiét ké c6 bé mit 1a mit ciu tim / (1,2;20), ban kinh bang

50 m va c6 day nim trén mit phang (Oxy). Chiéu cao cua vom 1a bao nhiéu? (biét don vi ctia hé

truc toa do 1a mét)

Loi giai
Khoang cach tir tim / dén mét phang (Oxy) 1a 20 m.
Vay chiéu cao ciia vom 1a 20+ 50 = 70 m.

Hé thong dinh vi toan cau GPS 1a mot hé thong cho phép xac dinh chinh xé4c vi tri ciia mot vat trong
khong gian. Cach thirc hoat dong ctia GPS nhu sau: Trong cung mot thoi diém, vi tri M ciia mot
vat s& duoc xac dinh bang 4 vé tinh cho trudce, cac vé tinh ndy ¢ gan may thu tin hiéu, bang cach
so sanh thoi gian tir lac tin hiéu dwoc phat di voi thoi gian nhan tin hiéu phan hoi thi s& xac dinh
dugc khoang cach tir cac vé tinh d&én vi tri M . Nhu vy, vi tri M 1a giao diém cta 4 mit cau c6
tam 1a 4 vé tinh da cho. Gia st trong khong gian Oxyz , 4 vé tinh c6 toa do 1a 4(-1;6;3), B(4;8;1)

, C(9;6;7), D(-1518;7). Biét khoang cach tir M dén céc vé tinh lan lugt 1a MA=6, MB=7,
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MC =12, MD =24.Khi d6 toa do diém M (x,;;y,,;z,, ). Tinh gia tri bieu thic T =x,, +y,, +2,

Loi gidi
Goi M (a;b;c). Khi do ta co:
a+1) +( 6) +(c—3) =36 = a’ +b*+c* +2a~12b—6¢+10=0 (1)

~8) +(c-1) =49 = a® +b* +c* ~8a—16b-2c+32=0 (2)

Q

.lk
~—
+

/—\

(

(a-

(a=9) +(b—6) +(c—7) =144 & a* +b* +c* —18a—12b—14c +22=0 (3)
(a+15) +(b— 18) (c—7)2=576<:>a2+b2+c2+30a—36b—14c+22=0(4)
Gidi hé gom 4 phuong trinh trén ta duge a =1;6=2;c=-1 nén M (1;2;-1).

Vay T=1+2+(-1)=2.

Cau 69. Trong khong gian vi hé truc toa d Oxyz , dai kiém soat khong luu san bay c6 toa do O(O;O;O),
mdi don vi trén truc tng v6i 1 km. May bay bay trong pham vi cach dai kiém soat 417 km sé& hién
thi trén man hinh ra da. Mot may bay dang & vi tri 4(—688;-185;8), chuyén dong theo theo dudng
thing d c6 vécto chi phuong 13 u =(91;75;0) va hudng vé dai kiém soat khong luu. Hiy xéc dinh

toa dd vi tri sdm nhat ma may bay xuat hién trén man hinh ra da.

i

-------------

Q

~
~
“-

Loi giai

Phuong trinh tham s6 cua dudng thing d di qua A(—688;—185;8) vanhan U= (91,75;0) lam vécto

x=-688+91¢
chi phuong la { y =—185+75¢.
z=8

Goi B 1a vi tri sém nhat ma may bay xut hién trén man hinh ra da.
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Vi Bed = B(—688+ 91#-185+ 75t;8) .

Vi B 1a vi tri sém nhat ma may bay xuat hién trén man hinh ra da nén

OB =417 & \[(~688+91¢)" +(~185+75)’ +8* =417

t=3

< 1390647 —152966¢ +333744 = 0 < L _g

Voit=3= B(—415;40;8):> AB = 353,77 km
Vo1 t=8= B(—88;415;8) = AB =~ 848,53 km

Do 353,77 <848,53 vi tri mdy bay xuét hién sém nhat la B(—415;40;8).

Cau 70. Trong khong gian voi hé truc toa do Oxyz ( don vi trén mdi truc 1a mét), mot ngon hai ding duoc
dat ¢ vi tri 7(21;35;50) va ngon hai dang d6 duoc thiét ké véi ban kinh phu sing 1a 4 km. Néu
nguoi di bién di chuyén theo duong thang tir vi tri 7(21;35;50) dén vi tri D(5121;658;0). Hay tim

vi tri cudi ciing trén doan ID sao cho ngudi di bién ¢6 thé nhin thiy duoc anh sang tir ngon hai dang
( két qua 1am tron t6i chir sb thap phan thir hai):

Loi giai

Phuong trinh mit ciu dé mo ta ranh giéi bén ngoai ciia ving phu sang trén bién ciia ngon hai dang
la: (x —21)" +(y —35)" +(z—-50)" =4000%,
Ta c6 \17)’\ — /26400629 > 4000 nén diém D ndm ngoai mit ciu.
Duong thang £D di qua diém /(21;35;50) va nhan ID = (5100;623;-50) lam vécto chi phuong nén

x=21+5100¢
phuong trinh tham s6 cta ID 13 { y =35+ 623t

z=50-50¢

Gia sir H 1a diém cudi cing trén ID sao cho nguoi di dudong co thé nhin thdy anh sang tir ngon hai
dang. Khido IH =R.
Do H € ID = H(21+5100¢;35 + 623t;50 — 50¢) = IH = (5100¢;6231;~50¢).

t~0,78

Do [H = R = \/(5100¢)" +(623¢)" +(=50r)’ = 4000 < /26400629¢> = 4000 < L 0.8
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Cau 71.

Cau 72.

Véi ¢~ 0,78 = H (3999;520,94;11). Nhan thiy /H clng huuéng véi ID nén H thudc doan thing
ID.

Vo1 t =-0,78 = H(—3957;—450,94;89) . Nhan thiy IH khong cung hudng véi ID nén H khong
thudc doan théng D

Vy vi tri can tim 1a H (3999;520,94;11)

Ericsson Globe (Thuy Dién) 13 toa nha ban cau 16n nhét trén thé gidi (nam 2020),v4i hinh dang mot
qua cdu mau tring c¢6 dudong kinh 110 m va chiéu cao bén trong 85 m, nd ¢6 di chd ngdi cho 16 000
khan gia ctia cic budi biéu dién hoa nhac hodc 13 850 khan gia ctia cac tran d4u khuc con ciu trén
bang. Gia su ta biéu dién mo phdng cua toa nha Ericsson Globe trong hé truc toa do Oxyz boi mot
mit cdu c¢6 tdm 7, dudng kinh 110 m va O4 = 85 m nhu hinh v& (don vi trén truc 1a mét). Hay viét
phuong trinh ctia mat ciu nay.

7/ .."\ % 3 JI' ol = 9‘—:,’
J/ Matdat_—
=

X

Loi giai
Theo gia thiét duong kinh 110 m nén ban kinh R =55m.
Ta c6 O = 0A4—14=85-55=30 suy ra 1(0;0;30)
Vay phuong trinh mét cau can tim la x* + »* +(z - 30)2 =557
Gia str Trai Dét c6 dang hinh cau ban kinh bang 6,4.10°m. Ban An dang démg trén mat dat. Co 3
vé tinh bao vé méy chii tiép nhan thong tin rang vé tinh thtr nhat dang cach An 3.10°m, vé tinh tht
hai dang cach An 4.10°m va vé tinh th&r ba dang cach An 5.10°m. Biét rang trong hé truc toa do
Oxyz cho trude véi O 1a tam Trai Pat (1 don vi =10°m), tai thoi diém vé tinh thong béo vé may chu
thi toa d6 ciia cac vé tinh 1an luot 1a 7,(4;4:6), 1,(8;4;3) va 1,(4;9;3). Hay tim toa do vi tri cia

ban An (Iam tron d&én hang don vi).
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Cau 73.

Loi giai
Goi vi tri ban An 13 4 (x; y; z) thi An chinh 13 giao diém ctia bén mat cau: Trai Dat va ba mit cau

tam lan luot 1, I,, I, c6 ban kinh lan lugt 1a khoang cach tir cac vé tinh dén An
Ta c6 phuong trinh mit cdu cua trai dat1a x* + y* +z° = 6,4> = 41.
Ta c6 phuong trinh mit cau ctia vé tinh thir nhat 1a (x - 4)2 +(y— 4)2 +(z— 6)2 =3"=9.
Ta c6 phuong trinh mit cau cla vé tinh thir hai 1a (x— 8)2 +(y- 4)2 +(z —3)2 =4’ =16.
Ta c6 phuong trinh mét cau cta v¢ tinh tht ba la (x - 4)2 +(y- 9)2 +(z— 3)2 =5 =25.
X+ +z2=6,4"~41
2 2 X=
+(z-6)" =9 8x +8y+122 =100
=4 4

+(z-3Y =16  |16x+8y+6z=114
8x +18y +62=122

Ta c6 hé

Vay toa do ban An la 4(4;4;3) véi (1 don vi =10°m).

Mot qua bong 16 duge dat & mot goc clia cin phong hinh hop chir nhat, sao cho qua bong cham va
tiép xuc voi hai birc tudong va nén nha cta cin phong dé thi c6 mot diém trén qua bong c6 khoang
cach 1an luot dén hai birc twong va nén nha 12 17 cm, 18 em, 21 cm (tham khao hinh minh hoa). Hoi
d6 dai duong kinh cua qua bong bang bao nhiéu cm biét rang qua bong rd tiéu chuan c6 dudng kinh
tir 23 cm dén 24,5 cm? Két qud la tron @én mét chit sé thdp phan.

B A
18 A7
21

Loi giai

Ta dit hé truc vao cin phong sao cho 6 hai birc tudng 1a mit (Oxz),(Oyz), vanénla (Oxy).
Viy bai toan dan dén viéc tim duong kinh ciia mat cau tiép xtc véi 3 mit phing toa do va chua
diem M (17;18;21).
Ta 6 thé goi phuong trinh mat cau 1a (5): (x—a)2 +(y —a)2 +(z—a)2 =a’, véi a>0 ( domat
cau tiép xtc voi cac mit phang toa ddnén a =b=c =R).
Do M (17;18;21)&(S) nén (17-a)’ +(18—a)’ +(21-a)’ =d

a=28—+/257

=2a*-112a+1054=0 <

a=28+257
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Vi qué bong rd tiéu chuén c6 dudng kinh tir 23 cm dén 24,5 cm nén a =28 —+/257 thoa.
Vay dudng kinh qua béng bang 2a = 56 —24/257 ~23,9(cm).
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Cau 1.

Cau 2.

Cau 3.

Cau 4.

Cau 5.

GOC, KHOANG CACH TRONG KHONG GIAN

I - PHAN TRAC NGHIEM q

Trong khong gian Oxyz,dudng bang cua mdt san bay thudc mat phang (Oxy). Mot may bay sau
khi chay da trén dudng bang d6 di cat canh tai diém A(1;2;0) voi van toc khong d6i trong khoang
thoi gian ngan ban dau, vecto van toc ¥ = (0; V3; 1). Trong khoang thoi gian ngin néi trén, goc cat
canh ctia may bay bang:

A.30°. ' B.45°.  C.60" D. 90°.
11 - PHAN TRAC NGHIEM TRA LOI NGAN

Trong khong gian Oxyz , véi mét phang (Oxy) la mit dat, mot may bay cat canh tir vi tri 4(0;10;0)
v6i van toe v = (150;150;40). Tinh goc nang cliia may bay (goc gitta huéng chuyén dong bay 1én

clia may bay voi duong bang va lam tron két qua dén hang donvi).

LT e PR 5
Trong mdt khung luéi 6 vudng gom cac hinh 1ap phuong, xét cac dudng thing di qua hai nat ludi
(mdi nut ludi 13 dinh cua hinh 13p phuong), ngudi ta dwa ra mot cach kiém tra do 1éch vé phuong
ctia hai duong thing bang cach gin hé toa dd Oxyz vao khung ludi 6 vudng va tim vecto chi phuwong

ctia hai duong thang d6. Gid sit, duong thing a di qua hai nat lusi M (1;1;2) va N(0;3;0), dudng
thing b di qua hai nat luéi P(1;0;3) va O(3;3;9). Sau khi lam tron dén hang don vi cua d¢ thi géc
giira hai duong thang @ va b bang n° (n 1a sd ty nhién). Gia trji ciia n bang bao nhiéu?

Trén mot canh dong dién ning lwong mat troi, ngudi ta da thiét 1ap sin mot hé toa dd Oxyz . Hai

tam pin ning lugng 1an luot ndm trong hai mat phing (P):2x+2z+1=0 va (P'):x+z+7=0

a) Tinh goc gitra (P) va (P').
b) Tinh goc hop béi (P) va (P') véi mdt dat (Q) c6 phuong trinh z=0.

Khi gan hé toa 46 Oxyz (don vi trén mdi truc tinh theo kilomét) vao mot sin bay, mit phiang (Oxy)
tring v6i mit san bay. Mot may bay bay theo dudng thang tir vi tri A(1; —2; 3) dénvitri B(2; 8; 7).
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Goc gitra duong bay (mdt phan ctia duong thang AB va sin bay (mot phan ciia mat phang (0xy))
bang bao nhiéu d6 (1am tron két qua dén hang don vi)?
Cau 6. Trén mot san khau da thiét lap san mot hé truc toa do Oxyz. Biét tia sang c6 phuong trinh

x=1+t

d: {y = 2 + t va mit san san khau 12 mat phang (P) ¢6 phuong trinh y = 0. Tinh géc giira tia sang
z=3

va mat san san khau.

Cau 7. Khi gin hé truc toa do Oxyz (d ;i mdi tryc tinh theo km) vao mdi san bay, mit phang (Oxy)

triing voi mit sin bay. Mot may bay & vi tri 4 (7;—4;%) s& ha canh & vi tri B(7; 11; 0) trén duong
bing. Goc giita duong bay (mot phan cua dudng thang AB) va san bay (mdt phan cia mit phiang
(0xy)) bang bao nhiéu d6 (1am tron ké qua dén hang don vi)?

Cau 8. Gobc quan sat ngang ctia mot camera 1a 115° Trong khong gian Oxyz, camera duoc dat tai diém
C(4; 2; 3) va chiéu thiang vé phia mat phang (P):2x — y + 2z — 3 = 0. Biét ving quan sat dugc
trén mat phang (P) ctia camera 13 hinh tron. Tinh dién tich cta ving quan sat d6 (Iam tron két qua
dén chit s6 thap phan tht nhat).

Céu 9. Khi gin hé toa dd Oxyz (don vi trén mdi truc tinh theo kilomét) vao mot san bay, mit phang (0xy)
tring v6i mit san bay. Mot may bay di chuyén véi van téc va huéng khong doi tir A(800; 500; 7)
dén diém B (940; 550; 8) trong 10 phut. Néu may bay tiép tuc gitta nguyén van toc va hudng bay thi
toa do cia may bay 5 phut tiép theo 1a diém C (x; y; z). Quan sat tai diém D (2; 10; 0) trén mit dat,
hoi s6 do goc DCA bang bao nhiéu do (1am tron két qua dén hang don vi)?
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Cau 10.

Cau 11.

Cau 12.

Cau 13.

Cau 14.

--:'-j—'-ﬂ""- - = _.‘r\_.h—.ﬂr:"

Trong mot bé hinh 1ap phwong canh Im c6 chita mot it nude. Nguoi ta dit day bé nghiéng so voi
mit phang ndm ngang. Biét rang, luc d6 mit nude c¢6 dang hinh binh hanh ABCD va khoang cach
tir cac diém A, B, C dén day bé twong ung 1a 40cm, 44cm, 48cm. Goi a 14 goc giita canh bén cia
hinh 1ap phwong véi mit nude. Tinh gia tri cia biéu thire P = +/2508sina.

Khi gan hé toa 46 Oxyz (don vi trén mdi truc tinh theo kilomét) vao mot san bay, mit phiang (Oxy)
trung voi mét sin bay. Mot may bay bay theo dudng thang tir vi tri A(2; —1; 3) &énvitri B(8; 7; 1).
Géc giita dudng bay (mot phan cia duong thing AB) va sin bay (m6t phan cia mit phing (0xy))
bang bao nhiéu d6 (1am tron két qua dén hang don vi)?

Khi gin hé toa 46 Oxyz (don vi trén mdi truc tinh theo mét) vao mot cin nha (hinh minh hoa bén
dudi) sao cho mit phang (P): —v/3x +y + 1 = 0. Tinh goc tao boi (P) véi truc Ox.

Khi gén hé toa d6 Oxyz (don vi trén moi truc tinh theo mét) vao mot cin nha sao cho nén nha thudc
mit phang (0xy), nguoi ta coi mdi mai nha 13 mot phan cta mit phang va thdy ba vi tri 4, B, C &
mai nha bén phai 1an luot c6 toa d6 (1; 0; 3), (5; 0; 1) va (5; 9; 1). Goc giita mai nha bén phai va
nén nha bang bao nhiéu d6 (1am tron két qua dén hang don vi)?

Khi gin hé toa d6 Oxyz (don vi trén mdi truc tinh theo mét) vao mot cin nha (hinh minh hoa bén
dudi) sao cho diém H(2; 1; 2). Piém H 14 hinh chiéu vudng goc ctia gbc toa dd O xudng mit phiang
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(P), sb do goc giira mit phang (P) va miat phang (Q): x +y — 11 = 0 (lam tron két qua dén hang
don vi)?

)|

Céu 15. Khi gin hé toa 46 Oxyz (doﬁ vi trén mdi truc tinh theo mét) vao mot cin nha sao ¢ho nén nha thudc
mit phang (0xy), ngudi ta coi mdi mai nha 1a mot phan ctua mat phang va thay ba vi tri A, B,C &
mai nha bén phai 1an luot cd toa do (2; 0; 4), (4; 0; 3) va (4; 9; 3). Goc giita mai nha bén phai va
nén nha bang bao nhiéu d6 (1am tron két qua dén hang don vi)?

Ciu 16. Trong mot bé hinh lap phuong canh 1 m c6 chira mét it nude. Nguoi ta dat day bé nghiéng so véi
mit phang ndm ngang. Biét rang, luc d6 mit nude ¢ dang hinh binh hanh ABCD va khoang cach
tir cac diém A, C dén day bé trong tung 13 25 cm, 75 cm.

1m
Tim khoang cach tir diém B dén mat day bé khi goc gitra mit nudc va mit day bé dat gia tri nho
nhat.
Céu 17. Tai mot nat giao théng c6 2 con dudng khac mirc. Trén thiét ké, trong khong gian Oxyz hai con
x-2 y-2 z x=2 y+l z

duong d6 thude hai duong thing d, :=———==—="="": 4 : ==
g 0 g g a, 1 1 IR 1 > 3

Nguoi ta mudn tao mot con duong A cét d.d, lan luot tai 4 va B sao cho AB nho nhét. Tinh do

dai AB, két qua lam tron dén hang phan tram.
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GOC, KHOANG CACH TRONG KHONG GIAN

I - PHAN TRAC NGHIEM

Cau 1. Trong khong gian Oxyz,dudng bang cia mot san bay thudc mat phang (Oxy). Mot méay bay sau
khi chay da trén dudng bang d6 di cat canh tai diém A(1;2;0) voi van toc khong d6i trong khoang
thoi gian ngan ban dau, vecto van toc ¥ = (0; V3; 1). Trong khoang thoi gian ngin néi trén, goc cat
canh ctia may bay bang:

A. 30°. B. 45°. C. 60°. D. 90°.
Loi gidi
Trong khoang thoi gian ngian d6, may bay chuyén dong trén duong thing A di qua A nhan v =
(O :V3; 1) lam vecto chi phuong.
Mit phing (0xy) c6 mot vecto phap tuyén la k = (0;0; 1).
S T |
sin(4; (0xy)) = |cos(%; k)| = |ﬁ _l, ==
15]. |k| 2
Nén (4; (0xy)) = 30°. '
II - PHAN TRAC NGHIEM TRA LOI NGAN

Chu 2. Trongkhong gian Oxyz, v6i mit phang (Oxy) 1a mat dat, motmay bay cat canh tir vi tri 4(0;10;0)
v6i van toe v = (150;150;40). Tinh goc nang ciia may bay (goc gitta huéng chuyén dong bay 1én
clia may bay voi duong bang va lam tron két qua dén hang don vi).

T

Loi gidi
Goi A 1a duong thang biéu thi cho hudéng chuyén dong bay 1én ciia méy bay.
Ta co A nhén vecto v =(150;150;40) =10(15;15;4) 1am vecto chi phuong.
Mit phang (Oxy) c6 vecto phép tuyén 7i = (0;0;1).
Goi ¢ 1a goc giita duong thdng A va mit phang (Oxy).
S ing =|cos 5. |v.ii |15.0+15.0+4.1] 4
uy ra sing =|cos(V,i )| =————= = .
V] V152 +15° + 4202 + 0> +17 /466

Vay gbéc nang cua may bay la ¢ = 11°.

Cau 3. Trong mot khung ludi 6 vudng gdm cac hinh 1ap phuong, xét cac duong thang di qua hai nat ludi
(mbi nut ludi 13 dinh cua hinh 14p phuong), ngudi ta dwa ra mot cach kiém tra do 1éch vé phuong
ctia hai duong thang bang cach gan hé toa d Oxyz vao khung ludi 6 vudng va tim vecto chi phuong
ctia hai duong thang d6. Gid sit, duong thing a di qua hai nat lusi M (1;1;2) va N(0;3;0), dudng
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Cau 5.

thing b di qua hai nat luéi P(1;0;3) va O(3;3;9). Sau khi lam tron dén hang don vi cta d¢ thi géc
giita hai duong thang a va b bang n° (n 1 s6 ty nhién). Gia tri ciia n bang bao nhiéu?

Loi gidi
Ta co6: MN = (-1;2;-2), PO = (2:3:6).

‘MN PO

Khi do: cos(a,b)=
] [pg] 21

,suyra (a,b)~68°.

Trén mot canh dong dién nang luong mat troi, nguoi ta da thiét 1ap san mot hé toa do Oxyz . Hai

tAm pin nang luong 1an luot ndm trong hai mit phang (P) :2x+2z+1=0 va (P’) x+z+7=0

a) Tinh goc gitra (P) va (P’).
b) Tinh goc hop béi (P) va (P') véi mardat (Q) c6 phuong trinh z=0.
Loi gidi
(a) Mit phang (P) c6 vecto phép tuyén 1a 7i =(2;0;2) va mit phang (P') c6 vecto phép tuyén 1a
2.1+0.0+2.1| 4

:—:1
N2 0+ 22 NP +07+12 4

i = (1;0;1) néncos((P).(P)) =

Suy ra ((P),(P’)) =0".
(b) Mt phing (Q) c6 vecto phap tuyén 1a @ =(0;0;1)
2.0+00+2.1 1

S(PH) = o i 2 f 5 = (PL(Q)=45.

1.0+0.0+1.1

cos((PUQN) = mormr e= 75 = (7)) =45

Khi gan hé toa d6 Oxyz (don vi trén mdi truc tinh theo kilomét) vao mot sin bay, mit phiang (Oxy)
trung véi mit sin bay. Mot may bay bay theo dudng thang tir vi tri A(1; —2; 3) dénvitri B(2; 8; 7).
Géc gitra duong bay (mdt phan ctia duong thang AB va sin bay (mot phan ciia mat phang (0xy))
bang bao nhiéu d6 (1am tron két qua dén hang don vi)?

Loi gidi
Dap s6: 22.
Puong thang AB c¢6 vecto chi phuong 13 % = (1; 10; 4), mit phang (Oxy) c¢6 vecto phap tuyén 1a
n = (0;0;1).
Tir d6, goi & 1a goc giira duong bay (mot phan cua dudng thing AB) va san bay (mot phan ctia mat

% 5 sing = ——
phang (Oxy)). Ta cé sina = NEEER
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Suyraa = 22°.

Cau 6. Trén mot san khau da thiét lap san mot hé truc toa do Oxyz. Biét tia sang c6 phuong trinh
x=1+t
d: {y = 2 + t va mit san san khau 12 mat phang (P) ¢6 phuong trinh y = 0. Tinh géc giira tia sang
z=3
va mat san san khau.
Loi gidi
(P) ¢6 vecto phap tuyén J = (0;1;0).
(d) c6 vecto chi phuong ug = (1;1;0).
. _ _loa+11+00l V2
sin(d, (P)) = s s = 2
Vay gbc giita tia sdng va san khau 1a 459,

Cau 7. Khi gin hé truc toa d6 Oxyz (don vi mdi truc tinh theo km) vao mdi sin bay, mit phang (0xy)
triing voi mit sin bay. Mot mdy bay & vi tri 4 (7;=4;%) s¢ ha canh & vi tri B(7; 11; 0) trén duong
bing. Goc giita duong bay (mot phan ctia duong thang AB) va san bay (mdt phan cua mit phiang
(0xy)) bang bao nhiéu d6 (lam tron ké qua dén hang don vi)?

Loi gidi
Ta co: AB = (O; 15; _?4), mit phiang (0xy) c6 vecto phap tuyén 1a 71 = (0;0; 1).
—4
0.0+ 150+ 1.&= 45641
sin(4B,(0xy)) = | 5 | =
— 42 5641
024152 + (=) .VOZ+02+1
= (AB, (0xy)) ~ 3°

Vay géc gitra duong bay va san bay khoang 3°.

Cau 8. . Goc quan sat ngang cua mot camera la 115°. Trong khong gian Oxyz, camera dugc dat tai diem
C(4; 2; 3) va chiéu thang vé phia mit phang (P):2x — y + 2z — 3 = 0. Biét ving quan sat duoc
trén mat phang (P) ctia camera 13 hinh tron. Tinh dién tich cta ving quan sat d6 (Iam tron két qua
dén chir s6 thap phan tht nhat).
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Loi giai

Ké CH 1 (P), taco: CH = d(C; (P)) = % -

Do tam giac CAB can tai C nén ACH = 57,5°.

Xét tam giac vudng CAH c¢6 AH = CH.tanACH = 3.tan57,5° ~4,7091.

Vay dién tich cua ving quan sat duoc ctia camera 1a S = m.12 =~ . (4,7091)? ~ 69,7(dvdt).

Cau 9. Khi gin hé toa dd Oxyz (don vi trén mdi truc tinh theo kilomét) vao mot san bay, mit phang (0xy)
tring v6i mit san bay. Mot may bay di chuyén véi van téc va hudng khong doi tir A(800; 500; 7)
dén diém B(940; 550; 8) trong 10 phit. Néu may bay tiép tuc giira nguyén vén téc va hudng bay thi
toa do cia may bay 5 phut tiép theo 1a diém C (x; y; z). Quan sat tai diém D (2; 10; 0) trén mit dat,
héi sé do goc DCA bang bao nhiéu d6 (1am tron két qua dén hang don vi)?

’ Loi giai

Dap so: 10.
Vi huéng cia may bay khong doi nén AB va AC cung huong. Do véan tbe cua may bay khong do6i
va thoi gian may bay di chuyén tir A dén B gap d6i thuoi gian di chuyén tir B dén € nén AB = 2BC.
Do d6 BC = ;A—B) A (94-0;800 , 550;500;82;7) = (70:25;0.5)

x—940=70 x =1010
Lai ¢ BC = (x —940;y — 550;z — 8) nén {y —550=25& {y =575 = (€(1010;575;8,5)

z—8=05 z=28,5
VaDC = (1008;565;8,5), CA = (210;75;1,5),

|1008.210 + 565.75 + 8,5.1,5]
= cos(CD; CA) =
V10082 + 5652 + 8.52.,/2102 + 752 + 1,52

Vay DCA ~ 10° 7

Cau 10. Trong mot bé hinh 1ap phuong canh Im ¢6 chlra mot it nude. Nguoi ta dat day be nghiéng so voi
mit phang ndm ngang. Biét rang, luc d6 mit nude co dang hinh binh hanh ABCD va khoang cach
tir cac diém A, B, C dén day bé twong tng 1a 40cm, 44cm, 48cm. Goi a 1a goc giira canh bén cua
hinh lap phuong véi mat nude. Tinh gia tri ciia biéu thirc P = +/2508sina.
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Loi giai
Pap so: 50.

&

x

Chon hé toa d Oxyz nhu hinh vé thi mdt véc to chi phuong ctia canh bén 1a k(0; 0; 1).

Ta c6 A(100;0;40),B(0;0;44),C(0;100; 48),A—B) = (—100; 0; 4),A—C) = (—100; 100; 8).
Suy ra [AB,AC] = (—400; 400; —10000). Mt nuéc c6 mdt véc to phap tuyén la 7=
(2; —2; 50)

Ta c6 sin(0B, (ABC)) = |cos(E, )| =
Véay P = \2508sina = 50.

50
\2508"

Céu 11. Khi gin hé toa d6 Oxyz (don vi trén mdi truc tinh theo kilomét) vao mot san bay, mit phang (0xy)
tring v6i mit san bay. Mot may bay bay theo dudng thang tir vi tri A(2; —1; 3) dén vi tri B(8; 7; 1).
Goc gitra duong bay (mot phan cia dudng thang AB) va san bay (mot phan cua mit phang (0xy))
bang bao nhiéu d6 (1am tron két qua dén hang don vi)?

Loi gidi

Puong thang AB c6 vecto chi phuong 1a % = (3; 4; —1), miat phang (0xy) c6 vecto phap tuyén 1a
n=1(0;0;1).
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Tir d6, goc a giita dudng bay (mdt phan cua duong thang AB) va san bay (mdt phan ctia mit phiang
5 sing = ——

(0Oxy)) c6 sina = N

Suyraa = 11°.

Cau 12. Khi gfm hé toa do Oxyz (don vi trén mdi truc tinh theo mét) vao mot cin nha (hinh minh hoa bén

dudi) sao cho mit phang (P): —v3x + y + 1 = 0. Tinh goc tao boi (P) vdi truc Ox.
Loi giai

Mit phing (P) c6 véc to phap tuyén 147 = (—V/3; 1; 0);

truc Ox c6 véc to chi phuong T = (1; 0; 0).

Ta cé:’ sin((P); Ox) = |cos(n; V)| = I;IILI = I/_T\/%l = ? = ((P); Ox) = 60°. ‘

Cau 13. Khi gan h¢ toa d6 Oxyz (don vi trén moi truc tinh theo mét) vao mot can nha sao cho nén nha thudc
mit phang (Oxy), ngudi ta coi mdi mai nha 1a mot phan ctia mat phang va thay ba vi tri 4, B, C &
mai nha bén phai 1an luot c6 toa d6 (1; 0; 3),(5; 0; 1)va (5; 9; 1). Goc giita mai nha bén phai va
nén nha bang bao nhiéu d¢ (1am tron két qua dén hang don vi)?

Loi giai
Mat phang (ABC) c6 cdp vecto chi phuong 1a AB (4;0; —2) va BC (0;9;0).
Ta c6: [AB, BC| = (18;0; 36).
Do d6, vecto phap tuyén cta mét’ph'fmg (ABC) 1an, = (1;0;2)
Lai c6, (Oxy) c6 vecto phap tuyén la 7, = (0; 0; 1).
Tir d6, goc co a gitra mai nha bén phai va nén nha c6 cosa = %
Suy ra q = 27° N

Cau 14. Khi gan h¢ toa d6 Oxyz (don vi trén moi truc tinh theo mét) vao mot can nha (hinh minh hoa bén
dudi) sao cho diém H(2; 1; 2). Piém H 1a hinh chiéu vudng goc ciia gbc toa do O xuéng mit phang
(P), sb do gbc gitra mit phang (P) va mit phiang (Q):x +y — 11 = 0 (1am tron két qua dén hang
don vi)?

ST L
1 = il
Loi giai
Ta c6 H 1a hinh chiéu vudng goc cua O xubng mit phang (P) nén OH L (P). Do d6 OH = (2; 1; 2)
1a mot vecto phap tuyén ctiia mat phang (P).
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Mat phang (Q) c¢6 mot vecto phéap tuyén 1a 7 = (1; 1; 0).
Goi a 1a goc gitra hai mat phang (P), (Q).

[oHA| [2.1+1.1+2.0| _ V2 _ apo
[oH|I7| — V22+12+22V1212402 2 = a=45°

Vay goc giita hai mat phang (P), (Q) 1a 45°.

Ta cb cosa =

Cau 15. Khi gfm hé toa d6 Oxyz (don vi trén mdi truc tinh theo mét) vao mot cin nha sao cho nén nha thudc
mit phang (0xy), ngudi ta coi mdi mai nha 1a mot phan ciia mit phang va thay ba vi tri 4, B,C &
mai nha bén phai 1an lugt ¢ toa do (2; 0; 4), (4; 0; 3) va (4; 9; 3). Goc giita mai nha bén phai va
nén nha bang bao nhiéu d6 (lam tron két qua dén hang don vi)?

. Loi giai
DPAP SO:
(2 [ 7 [ .
Ta c6: mat phang (ABC) va (Oxy) c6 vecto phép tuyén lan luot 1a: 1, = (1; 0; 2),7, = (0; 0; 1).
Tu do, goc c6 a gitra mai nha bén phai va nén nha c6 cosa = 72'5 Suyraa = 27°.

Céu 16. Trong mot bé hinh 14p phuong canh 1 m c6 chira mét it nude. Nguoi ta dat day bé nghiéng so voi
mit phang ndm ngang. Biét rang, luc d6 mit nude co dang hinh binh hanh ABCD va khoang cach
tir cac diém A, C dén day bé twong tmg 13 25 cm, 75 cm.

Tim khoang cach tir diém B dén mat day bé khi goc gitta mat nuée va mit day bé dat gia tri nho
nhat.
Loi giai
?|
| c
B,
i D
e N v
A pr— .
Chon hé truc toa d6 (don vi trén mdi truc 1a centimét) sao cho cac canh cua hinh hop trung
vOi cac truc toa do nhu hinh trén.
Do hinh hinh hdp c6 kich thude ddy 1a 1 m X 1 m nén A(100; 0; 25), B(0; 0; b), €(0; 100; 75).
Ta ¢6: AB = (=100;0; b — 25) va AC = (—100; 100; 50).
Nén fiascy = [AB, AC] = (2500 — 100b; 7500 — 100b; —10000) = 100(25 — b; 75 —
b; —100).
Dé goc gitta mat nude va mit day bé dat gia tri nho nhat thi cos((ABC ), (Oxy)) dat gia tri 16n nhat.
.., - P R apc)K|
Khi d6 cos((4ABC), (Ox = |cos(n k)| = ————=.
((4BC), (0x)) = leos(iiasey )| = Lol
DT: 0978064165 - Email: dangvietdong.ninhbinh.vn@gmail.com Trang 7

Facebook: https://www.facebook.com/dongpay - Kénh Youtube: Thay Ping Viét Pong
ID Tik Tok: dongpay




ST&BS: Dang Viét Pong Trwong THPT Nho Quan A Toan thyec té

_ 100 _ 100
T J(25-b)2+(75-b)2+(-100)2  V2b2—200b+16250"
. _ 100 g %
bé cqs((ABC), (Oxy)) = S dat gia tri 1on n’hat
thi biéu thirc P = 2b? — 200b + 16250 dat gia tri nho nhat.
Dé thay biéu thirc P = 2b? — 200b + 16250 1a mdt ham s6 bac hai nén dat gia tri nho nhat1a P =
11250
tai b = 50 hay gi4 tri cos((ABC), (0Oxy)) dat gia tri 16n nht 1 % khi b = 50.
Céu 17. Tai mot nat giao thong c6 2 con dudng khac mirc. Trén thiét ké, trong khong gian Oxyz hai con
x-2 y-2 z . x=2 y+1 =z

dudng do thude hai duong thing d, :——===—=="_: 4 =
g 0 g g a, 1 1 IR 1 > 3

Nguoi ta mudn tao mot con duong A cét d.d, lan luot tai 4 va B sao cho AB nho nhét. Tinh do
dai AB, két qua lam tron dén hang phan tram.
Loi giai

Ta c6 AB ngan nhat khi 4B 1a doan vudng goc chung cia d vad,.
Goi A(2+a;2+a;~a) ed,; B(2+b;~1+2b;-3b) e d, = AB(b—a;2b—a—3;-3b+a).
d,,d, 1an luot ¢6 céc véc to chi phuong 1a i, = (1;1;-1) va i, =(1;2;-3)

{ﬂi’.ﬁdl =0 {1(b—a)+1(2b—a—3)—1(—3b+a)=0 {6b—3a—3 =0
Ta co: < =

ABii, =0 |[1(b-a)+2(2b-a-3)-3(3b+a)=0  [14b-6a-6=0

o A(L;1;1) _
< = = AB=(1;-2;-1)
b=0 B(2;-1,0)

Do d6 ‘ﬂ?‘ =6 ~2,45.
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