Cau 1.

Cau 2.

Cau 5.

Cau 6.

Cau 7.

Cau 8.

PHAN E. TRA LOI NGAN

(SO GIAO DUC HA TINH 2023) Trong khong gian Oxyz , cho duong thang

-1 y+2 z+1
d: == =

= - 1 3 . Goi giao diém cua duong théng d vava mat ph:flng toa do Oxz 13
I(a;b;c). Tinh O =a+b+c_

(THPT Lé Quy Péon Da Niing 2019) Trong khdng gian véi hé toa 40 %7 | khoang cach giita

x =2+t
Aiiy=5+4t
. =2+t : . 2x- y+2z=0 .,
duong thang - , (IEIR)VQ mat phang (P):2x- 0 bang
x ¥y _z
0 . Al—=— =——
(Chuyén PH Vinh -2019) Trong khong gian “*Y* cho duong thing I 2 I va mat
B "y = ] e 2 2 \)
phang (@):x- y+2: _D. Goc giira duong thang A va mit phang () bang
Trong khong gian véi hé toa dd Oxyz, khoang cach giita duong thang
PR 1 y-3 =z-2
N e o AP)ix=2y+2z4+4=0
= = va mdt phang
......... , D 9
Trong khong gian Oxyz , cho mat phang (P):2x-y+z-2 _[}’ duong thang
x=1-t
d:{y=2+3(teR)
|z =- 1+t

va diém A&~ LED gig rang diém B(azb;c) thudc () sa0 cho duong
thdng 4B song song v6i dudng thing 4 . Tinh gié tri cia 2@ +b” +c™

Ban v& thiét ké ciia mot cong trinh dugc veé trong mot hé truc toa do Oxyz. San nha cua cong trinh
thugc mit phing O% duong ng thoit nudc thing va di qua hai diém 412D 3

B(5:6:-2) Tinh goc tao bai duong dng thoat nude va mat san. (1am tron két qua dén hang don vi)

(x =11- 3¢ (x =-4+5,
Ay =-5+4 A,:{y =243,
z =mt, |z =2,

Cho hai duong théng va :voi ™ 13 tham sb thuc; 155 13 tham
sO cua phuong trinh duong thang. Tim 7 d¢€ hai duong thang d6 vuéng goc voi nhau.

khong gian Oxyz

Tinh gbc giita hai tia sang c6 phuong trinh lan luot 1a:



Cau 9.

Cau 10.

Cau 11.

Cau 13.

Cau 14.

X z X - v-1 z-1
di—=—=—vad = =
2 - 3 9
Trén mot san khiu da thiét 1ap san mot hé toa do Oxyz . Tinh gbc gitra tia sang c6 phuong trinh
x =2
d:{v=I1+t
z =1+¢

va mat san san khau c6 phuong trinh # =0,

(THPT Hoang Hoa Tham — Pa Niing 2023) Trong khong gian v&i hé toa do Oxyz , cho duong

x=-2t
y =06+t
z=1- 3t (P):Er—;-+3:+l2:ﬂ.Tim sin

thang d ¢ phuong trinh tham sb va mit phing

r)

cua goc gitra d vy ?

(THPT GIA PINH-TP HO CHI MINH 2023) Trong khong gian v6i hé toa 4o P97 | cho

x-2 _y+2  :z

A -
dudng thang | 2 -2 va mit phang

e p42z- 2022 =
(P):2x- y+2z- 2022 —D‘ Goi @ 1a goc
) . (P) sina =2 g o
giita duong thang A va mit phang . Khi d6 b trong @6 © 1a phan sé tdi gian, tinh
a+b

(Hing Vwong Gia Lai 2019) Trong khong gian Oxyz , giao diém cua mit phang

x-12 y-9 =-1

(P):3x+5y-2-2=0 A: a2 3 M (x:p:2,)

va dudng thang 1a diém . Gia tri
téng Yot otz bang
. . . e ~ Oxyz 2 A(1;0;0)
(Kinh Mo6n - Hai Dwong 2019) Trong khong gian vi hé toa do , cho 3 diém ,
(x =-t
d:{y =2+t
8(0;2;0), c(0;0;3) va duong théng [z =3+t . Goi M (azbse) la toa do giao diém cua

(4BC)

duong thing 9 v6i mat phing . Tinh tong S =a+b- ¢

(S& GD Lao Cai 2023) Trong khong gian O%7 cho diém AQ:2:-3)

(P):3x+y-z-1=0 (O):x+3y+z-3 :G. Goi (A)

, mit phing

va mit phang 1a duong thang di qua 4,



Tra loi:..
Cau 15.

Tra loi:..
Cau 16.

Tra loi:..
Cau 17.

Tra loi:..

Cau 18.

Tra loi:..

Cau 19.

Tra loi:..
Cau 20.

Tra loi:..

Cau 21.

Tra loi:..

@ .0 ., .., . (A)

cat va vuong goc voi giao tuyeén cua va . Tinh sin ctia géc tao boi duong thang va

mit phiang (P) (1am tron két qua dén hang phan tram)

(SGD Thanh Hoéa 2023) Trong khong gian v6i hé toa do Oxyz ,cho duong thang d1a giao tuyén

(P):2x+y-22-4=0 i (0): x-2y+2z+6 =0

ctia hai mit phing .Tinh khoang céch hyy

diém M (L0D) g5, dudng thing @ .

(Chuyén Lé Hong Phong - Nam Pinh- 2023) Trong khong gian véi hé truc toa do Oxyz

1 I

, cho

L. ——:0
mit cau ($)ia® +y7 427 =8 va diém . Puong thang d thay d6i, di qua diém M
va cit mat cau () tai hai diém 4,8 phan bi¢t. Tinh di¢n tich lon nhét cua tam giac OAB (lam

tron két qua dén hang phan mudi)

(LIEN TRUONG NGHE AN- 2023) Trong khong gian OXVZ  cho mat phang

- Yx bzt = . . ,
(P):2x+ay +bz+c =0 chta duong thing d la giao tuyén cuia hai mat phang

x+v-z+1=0(F) x+v-2z-1= , A (1:2: , ,
(c):x+y-z41=0,(5): x+y- 2z ]‘D.BiétkhoéngcéchmM(l’“’l)dénmatphang (P)

bing 3. Khi d6 gia tri 4 +0+¢ bing

JJ x =0
d:{y=2-t
(THPT Déng Ha - Quéng Tri - 2023) Trong khong gian P77 | cho dudng thing ==
Goi (P) 12 mit phiang chta duong thing d va tao voi mit phing Oxy) mot géc 45" Tinh
) , \ 11’1(1;4;5) A < Z (P) \ \ e Py \ A <
khoang céch tur dén mdt phang (lam tron két qua dén hang phan tram)
;. x+l _y z-12
o ==
(SGD Cin Tho - 2023) Trong khong gian 7 | cho duong thing I 2 I mat
: x4 - 2245 = s - 1; 2 . 2 . iy £ X
phang (P)ix+y- 2245 =0 va diém Q- 1, ). Puong thang A di qua diém 4, cit d va
(P) lan luot tai M, N sao cho 4 1a trung diém cua doan théng MN Biét A ¢o mot vecto chi
phuong u=(a; 51:4}, gia tri cua ¢ +b bang bao nhiéu?

(THPT So6c Son - Ha Noi - 2023) Trong khong gian véi hé toa do Oxyz , cho duong thing
x-3 y-1 =z-3

d: - = ) -0 e D
1 ) 3 va hai diémA(Z’OJ) ( ey JJ H('& J

thudc d thoa

man; £ =MA" + MB + MA"MB” o nhit. Tim tung d6 diém M

-4
(C)y="22
(THPT Ly Thai T4 - Bic Ninh - 2023) Cho db thi x= 1 Goi 8- € 13 ba didm phan

biét thudc © sao cho tryc tim H cia tam giac 48 C thude duong thing A:y=-3x+10 . bo

dai doan thang OH bang (1am tron két qua dén hang phan trim)



Cau 24.

Cau 25.

Cau 26.

Cau 27.

(SGD Vinh Phiuc - 2023) Trong khong gian Oxyz’ cho cac diém A(L1:2), B(2:1:2), C(L:L; 4}.
Duong phén giac cua goc BAC cat mit phang Oxy tai M(a:b:0) iy tong @ +b

(THPT Chuyén Lwong Van Chanh -2023) Trong khong gian Oxyz , cho duong thang
x _y _z

&:T:j:_ (P):2x-z+1=0

-3 va mit phing g(a):ar+5y+b:+c =0

. Mit phan chira A v

a tao v6i mat phang (P) mot goc 45" Khidé 9+D+¢ bing?

Oxyz

(Chuyén Quang Trung - Binh Phudc - 2023) Trong khong gian vdi hé toa do cho duong

d:x+l _y- 1 _z- 2

(P):ix-y-:z- 1=0 Goi A duong thing di qua

thang 2 1 3 vamit phing
(Oxy) 1 M (x,:v,:2,) Khi d6

T | [ , N 5
A(1;-2).4//(P) va A cit 4 . Giao diém cua A va mat phang

Yot Yo ¥ 2 bang?

(THPT Nguyén Khuyén- TPHCM- 2023) Trong khong gian Oxyz , goi @' 1a hinh chiéu vudng

x =-1+2at
d:{y=3-2t, teR
- = 2 = 0 e R - = f = , 9
goc cua (z=(a"- 2)r lén mdt phang ():2x-32- 0=0. Lay cac diém
) = 3= Nid-1 2 4 . . 4 2 '
M(0:-3:-2), N(3:- 1.0) thudc (a). Tinh tong tat ca cac gi tri cia tham so ¢ d¢ MN Ld

Nguoi ta mudn dung mot c)t ang-ten trén mdt suon ddi. Ang-ten dugc dung théng dang trong
khong gian Oxyz voi d6 dai don vi trén mdi truc béng I m. Goi 013 géc cot, 4 1a diém budc day

cap vao cit ang-ten va M. N 13 hai diém neo day cap xudng mit sudn ddi (Hinh 6). Cho biét toa

dd céac diém néi trén 1an luot 1a 0(0:0;0), 4(0:0:0), M (3;- 4:3), N (- 5:- 2:2 )

e
B Mg,
\.\‘Q

MA, N4

Tinh gdc tao bdi cac soi day cap v6i mat phang suon ddi (1am tron két qua dén hang don

vi)

Mot mai nha hinh tron dugc dat trén ba cay cdt tru. Cac cay c¢it vuong gdc vo1 mat san nha phéng

va c6 do cao lan lugt 1a 7776757 B chan ¢ot 1a ba dinh clia mot tam gide déu trén mit san nha



Tra loi:..
Cau 28.

Tra loi:..
Cau 30.

Tra loi:..
Cau 31.

v6i canh dai 4 m. Hoi méi nha nghiéng v6i mit san nha mot goc bao nhiéu d6? (Iam tron két qua
den hang phan muoi)

(ABD)

phang va (ACD), (1am tron két qua dén hang phan muoi)

Kim tu thap Kheops & Ai Cap c6 dang hinh chép S-ABCD | ¢4 day 1a hinh vudng v6i canh dai

230m | cac canh bén bang nhau va dai 219m (theo britannica.com). Tinh goc gitra hai mit phang
(S4B) |,

a (SB C) . (lam tron két qua dén hang phan muoi)

Trong mdt bé hinh 1ap phuong canh 1 m ¢6 chira mot it nudc. Nguoi ta dit day bé nghiéng so voi
mit phing nim ngang. Biét ring, luc d6 mit nudce cd dang hinh binh hanh 4BCD va khoang cach
tir cac didm 4 B-C dén day bé twong tmg 1 40cm, 44 cm, 48cm

Day bé nghiéng so véi mit phang nim ngang mot goc bao nhiéu do? (1am tron két qua dén hang
phan mudi)

T}I mat nudc trong mcf)t7 bé n}Iéc, tai ba vi :[I'i doi ‘mcf)t cach nhau 2m nguoi ta l:?m luot tha day doi
deé qua doi cham day bé. Phan day doi (thang) nam trong nudc tai ba vi tri do lan lugt c6 do dai
am 4, am4,8m pgig day béla phang Hoi day bé nghiéng so v6i mit phing nim ngang mot goc
bao nhiéu d6? (1am tron két qua dén hang phan muoi)



Cau 32.

Cau 33.

Cau 34.

(THPT Dong Son 1 - Thanh Hoéa 2019) Trong khong gian véi hé toa do Oxyz, cho mit phang

;.3 _y+l _z-2

- ' - - - ” o= == ,

(P):x+y+z-3=0 va duong thang 1 2 -1 . Hinh chiéu coa ¢ trén (P) co
M (2:5:¢)

phuong trinh 14 dudng thang d’ Piém thudc duong thing d’ Tim ¢

Oxyz

(Chuyén Bic Giang 19) Trong khong gian voi hé truc toa do , cho dudng thing

x=-12 y-9 =z-1

d: =
4 3 I va mit phing

(P) lé. J'Jlf_f(ﬂ,b,(") tim a+b+c

A4Sy o= = .
(P):3x45y-z2-2 D.Toa do giao diém coa 4 va

A x+1 y+2 z-1
Trong khong gian voéi hé toa do Oxyz , cho hai dudng thing 2 1 1 va
X+2 y-1 z+2
.jiz " —_ —_ , A A ) L
-4 1 -1 DPuong thang chira doan vudng goc chung ciia ~! va ~2 di qua diém
T I

(Chuyén Lé Khiét - Quing Ngi - LAn 01 - 2022 -2023). Trong khong gian 22, cho hai

x-1_y+1_z x _y-1_z
» d]'T_"—1:7 df:;_:¥:T 9 | )
duong thang - <, < . Puong thang 9 di qua diém
A\5;-3:5) : , . . )
(5:-3:5) cit dl, d, tai hai diém B va €. Do dai doan thing BC bang? (1am tron két qua dén

hang phan trim)

(Chuyén Bién Hoa - Ha Nam - Lin 2 - 2022 - 2023) Trong khong gian @Y7 cho diém

-1 v-2 =z x+l p-1 =z-2
d,:—i == = 1, : == =

—
3o - 2 4 . Puong thing

M(3:3:-2) ya hai dudng thing

d diqua M cit d, d, lan luot tai 4 va B. Do dai doan thang 4B bang?

(M3 101 - THPT Bao Théing - Lao Cai - Lin 1 - Niim 2023) Trong khong gian @7 | cho hinh

X VL, 2:0;- 1
thang ABCD ¢4 AB song song véi CD . Biét A(1,2,1)’ B(2:0; 1)’ c(6;1;0)

D(a:b:c)

va dién tich

hinh thang 4BCD bing 62 | Goi , khi d6 biéu thire T =a = 2b +4¢ ping?

(Chuyén KHTN - Ha Ngi - Lan 1A - 2022 - 2023) Trong khong gian Oxyz , cho tam giac

},:.r—} _y- Ezi

ABC ¢4 A(l;2;2), B(:2;,0) va duong phan giac dinh B 1a T -1 -1, Piém

M (a;3;0) thudc duong thang BC | tim @ ?

(THPT Thing Long-Ha Ngi- 2019) Trong khong gian, cho mit phing (P):x+y-z-4=0

diém (2;- 1;3). Goi A 1a duong thang di qua 4 va song song voi (P), biét A c6 mot vecto chi
a

phuong la . :(a:'b:'c), ddng thoi A dong phang va khong song song voi OZ . Tinh Z



Cau 40. (Chuyen Phan Bji Chau Ngh¢ An 2019) Trong khong gian véi hé toa do 7 | cho duong

x-1 _y-2 =+l

d: = =
thang 2 | 3 vamit phing

, I
(P), d" nhan (a:5:2019)

(P)ix+y+z-3=0 Puong thing ¢ 1a hinh chiéu

cia @ theo phuong O lén
tong b-a

la mdt vecto chi phuong. Xéac dinh

Oxyz

Cau 41. (Chuyén Ha Long 2019) Trong khong gian vdi hé truc toa do cho hai duong thang

[.1‘ =4+t

y=d4-t x5 y-1l _z-5

& =

ﬂrl}
o = a3 l[-i‘r:: J ) A -2 3 , .
z =6+21 ; 2 4 2 . Puong thang ¢ di qua A(5;-3;5) cat dd

AB
B,C Tinhtisé AC |

2 1an luot &

Cau42. Co6 mot chiéc 1dong biang sit dang hinh hop chit nhat ABCD ABCD ¢4

— — = p , ,
AB =2m.AD =3m. A4 =lm . Nguoi thg han mudn han mot thanh sat MN i hai doan 4D va

BD' (Hinh). Tinh chidu dai ngén nhit cia doan thanh sit MN . Lam tron két qua dén hang phan
tram cua mét.

D C
™
"
A
L] l‘
4/ B
.
L}
:
: N
: \
Di c
L s
l‘ .
oM ,
’ \‘
A B

Cau 43. Cho hinh lang tru ABC -ABC ¢4 A.4BC 1a tir dién déu canh 2. Goi M,N lan luot 1a trung

diém cua A4 va BB . Tinh tang cta goc giita hai mit phing (ABC) 33 (CMN) {am tron két
quad dén hang phan tram.

CAu 44. Cho hinh chép tir gidc déu S-ABCD ¢g dgay ABCD 13 hinh vudng canh 9. Goi O 1a giao diém

a6

BD: M . = ) . MN = S
cia 4C va M va N lan luot 14 trung di€m cua hai canh S4 va BC Biét < . Tinh
sin clia goc giita duong thang MN va mat phing (SBD) . Lam tron két qua dén hang phan tram.
Traloi:...........
Cau 45. Mot vat trang tri kim tu thap dang hinh chop tam giac déu c6 chiéu cao 110 mm va day 1a tam giac

déu canh 120 mm duoc v& lai nhu Hinh. Chon hé truc toa do Oxyz sao cho géc toa do & trung
v6i trung diém cua canh day BC  dinh B thudc tia Ox va dinh 4 thudc tia Oy . Tinh cosin cua

gbc gitta hai mat bén cia vt trang tri do.



CAu 46. MOt 18u trai c6 mat trude va mit sau rong 4 m, hai mat bén rong 3 m gém sau thanh coc tre, vai bat
chong tham nudce, day du hodc day thirng d€ co dinh 1€u tai sau coc sat cam sat dat nhu Hinh. Bict

rﬁng, hai thanh AF.0C c6 chiéu dai 2,2m - bdn thanh con lai c6 chiéu dai L7m va doan day
thimg 1F =3m _Chon hé tryc toa do OXYZ iy hinh vé va cho biét goc giita duong thang chira

dy thimg /F" va mit phang chira tim bat (CDEF) 13 a”  Tinh gia tri ctia @ . Lam tron két qua
dén hang don vi cua do¢.

Cau 47. Trén mit dat phing, ngudi ta dung mot cdy cot thing cao 67 vudng goc voi mit dat, co chan cot
dat tai vi tri O trén mit dat. Tai mot thoi diém, dudi 4nh na‘ing mat troi, bong cua dinh ¢t duoi
mat dit cach chan cot 37 vé huong 560 E (hudng tao voi1 hudong nam goc 60 va tao vo1 hudng
dong goc 30 ) (Hinh v¢).

\ ¥

Chon hé truc Oxyz co géc toa do la 0 ,tia Ox chi hudng nam, tia Oy chi huéng dong, tia Oz ¢
htra cdy c6t, don vi do 1a mét. Phuong trinh duong thang chira tia nang mat troi di qua dinh c6t tai

V(l;(:‘c). Tim €?

thoi diém dang xét di qua diém



Cau 48.

Cau 49.

Cau 52.

Oxyz

Anh Danh 12 mot nhiép anh gia chuyén sin anh chim hoang di. Gia st v&i hé truc cho trude,

’ r ¥ " . . /
anh Binh dang ngam va ong kinh & vi tri A(200:085:430) thi c6 mdt con ga 161 tia xuat hién & vi
tri B c6 toa do B(0640;550:474) . Biét duong thang chira doan thiang ndi vi tri dng kinh ngam cia

anh Danh va con ga 16i tia di qua diém ¥(@820:¢) Ty P =a+c,

Trong mdt khu du lich, nguoi ta cho du khéch trai nghiém thién nhién bang cach du theo duong
truot zipline tir vi tri 4 cao 20 m ctia thap 1 nay sang vi tri B cao 17m cpa thap 2 trong khung

Oxyz cho trude (don vi: mét), toa 4o cia 4 va

canh tuyét dep xung quanh. Véi h¢ truc toa do
B lin luot la (34:20) 3 GO:27:17) Gia gir toa do cita du khach khi & dé cao 18m 13 (@:55¢)

Tinh @ +b (Lam tron két qua dén hang phan muoi)?

Khi gfm hé toa do Oxyz (don vi trén mdi truc tinh theo kilomét) vao mot san bay, mit phfmg
(Oxy) tring v4i mit san bay. Mot may bay bay theo dudng thing tir vi tri A(5:0:5) dén vi tri
3(10;19;3) va ha canh tai vi tri M(a;b;(}). Gia tricua ¢ +b béng bao nhiéu (Viét két qua dudi
dang so6 thap phan)?

Trong khong gian 00z o trude (1 don vi =lem) c6 mot chi kién vang va mot chu kién den

bo trén hai soi day thang khac nhau. Gia st tai thoi diém ? (tinh bang phut), kién vang & tai vi tri

Y pe?
(1+t:2+1:2¢) trén

(6+£:8:3+1) trén dudng thang d . Cung thoi diém d6, kién den o tai vi tri
duong thing d, . Khoang cach ngin nhét giita hai chu kién 14 bao nhiéu cm. Viét két qua lam tron
dén hang phan muoi.

0(0;0;0)

Oxyz

Trong khong gian v6i hé toa do , dai kiém soat khong luu san bay c6 toa do , moi

don vi trén truc tng véi 1km.

May bay bay trong pham vi cach dai kiém soat 417 km s& hién thi trén man hinh ra da. Mot may

A(- 688;- 185;8)

bay dang & vi tri , chuyén dong theo dwong thiang ¢ co vecto chi phuong 1a

9



u =(0L75:0) oy hudng vé dai kiém soat khong luu. Toa d6 cia vi tri ma may bay bay ra khoi

man hinh ra da la C(@0:¢) Ty a+b+c.
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