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{ BAI TOAN TiM HINH CHIEU CUA PIEM TREN MAT PHANG TQA PO }

KIEN THU'C CAN NHO:

# Cho diém M (x;y;z):

+ Hinh chiéu ctia diém M trén Ox 1a M, (x;0;0).
+ Hinh chiéu ctia diém M trén Oy 1a M, (0;;0).
+ Hinh chiéu ctia diém M trén Oz 1a M, (0;0;z).
+ Hinh chiéu ctia diém M trén (Oxy) 1a M, (x;;0).
5(0;52).

+ Hinh chiéu cua diém M trén (Ozx) 1a M(x;0;z)

M
+ Hinh chiéu cia diém M trén (Oyz) la M
+ Tim hinh chiéu cta diém 4 trén mit phing (o)

+ Viét phuong trinh dudng thang d di qua 4 va vudng géc véi (o).

+ Hinh chiéu H cua diém 4 la giao diém cua dudng thing d va (o).

# Tim hinh chiéu @’ cua dudng thing d trén mét phing (o).

* Cach 1

- Néu duong thang d song song véi (o) thi d//d’'

+ Ly diém M thudc duong thing d va tim hinh chiéu M’ ctia diém M trén ().
+ Puong thiang d' di qua M’ va song song voi duong thing d .

- Néu duong thing d cit («) tai M

+ Liy diém N thudc duong thing d va tim hinh chiéu N’ cia N trén ().

+ Puong thang d' di qua hai diém 1a M va N'.

* Cach 2

+ Viét phuong trinh mét phang () chira duong thang d va vudng goc véi ()
+ Khi d6 dudng thang d' 1a giao tuyén cia hai mit phing (a) va (B).

 Tim hinh chiéu A’ ciia 4 trén duong thing d .

* Cach 1:

+ Viét phuong trinh mét phang (P) chira 4 va vudng goc véi d .

+ Hinh chiéu 4’ 12 giao diém ctia d va (P).

* Cach 2:
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+ Tim toa d6 diém A’ theo tham sb ¢ (A'ed).

+ Lap phwong trinh A4’ =0 Giai phuong trinh tim ¢ suy ra toa do diém A4’
+ Tim diém M’ d6i xtmg v6i M qua (P):

+ Tim hinh chiéu H cia M trén (P) (khidd H 1a trung diém MM').

+ Ap dung cong thirc tinh toa do trung diém suy ra toa do diém M.

BAI TAP MAU
(PE MINH HQA BDG 2019-2020) Trong khong gian Oxyz , hinh chiéu vudng goc cua diém

M (2;-2;1) trén mit phang (Oxy) c6 toa do la
A. (201). B. (2;-2;0). C. (0;-21). D. (0;0;1).
Phén tich hudéng din gidi
1. DANG TOAN: Pay la dang toan xac dinh hinh chiéu cta diém trong khong gian trén mit phing toa
do.
2. HUONG GIAL:
B1: Xéc dinh céc toa do cua diem M .
B2: Viét két luan.
Tir d6, ta c6 thé gidi bai toan cu thé nhu sau:
Loi giai
Chon B
Hinh chiéu vudng goc cua diém M (2;-2;1) trén mat phing (Oxy) co toa do 1a (2;-2;0)
Bii tdp twong tw va phit trién:

Cau 1.1: Hinh chiéu vudng géc cua diém A(2;3;-1) trén mit phang (Oyz) 1a diém

A. M (2;0;0). B. N(0;-3;1). C. P(0;3;-1). D. 0(-2;3;-1).

Loi giai
Chon C
Hinh chiéu vudng géc cia diém A(2;3;-1) trén mit phang (Oyz) ladiém P(0;3;-1)

Céu 1.2: Hinh chiéu vudng goc cia diém A(3;1;-1) trén mat phing (Oxz) 1a diém
A. 4'(3;0;-1). B. A4'(0;1;0). C. 4'(-3;L1). D. 4'(0;1;-1).
Loi giai
Chon A
Hinh chiéu vuéng géc ciia diém A4(3;1;—1) trén mit phing (Oxz) la diém 4'(3;0;-1).
Cdu 1.3: Hinh chiéu vudng géc cua diém A(5;-4;3) trén truc Ox 1a diém

A. A4'(-54,0). B. 4'(5;0;0). C. A(54;-3). D. A'(-5;4;-3).
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Cau 1.4:

Cau 1.5:

Ciu 1.6:

Ciu 1.7:

Loi gisi
Chon B
Hinh chiéu vuéng géc ciia diém A4(5;—4;3) trén truc Ox la diem 4'(5;0;0)

Hinh chiéu vuéng géc cia diém 4(3;5;8) trén truc Oy 1a diém

A. 4'(3;08). B. A'(-3;5;-8). C. 4'(0;58). D. 4'(0;5;0).
Loi giai

Chon D

Hinh chiéu vudng goc cta diém A4(3;5;8) trén tryc Oy 1a diém 4'(0;5;0).

Hinh chiéu vudng goc cua diém A(—3;\/§ ;7) trén truc Oz 1a diém

A. 4(-3:450). B. 4(-5:35:-7). € 4(0;0,7), D. A'(0;0;-7).
Loi giai

Chon C

Hinh chiéu vuéng goc cita diém 4(-3;+/5;7) trén truc Oz 1a diém 4'(0;0;7).

Hinh chiéu cua diém M (1;2;4) trén mit phang ():3x+2y—z+11=0 c6 hoanh do bang
A. 2. B. 4. C. 2. D. 1.

Loi giai
Chogn C
Goi d 1a duong thing di qua M va vudng goc véi (a):3x+2y—z+11=0.
Vid L(a) nén i, zﬁ(a) =(3;2;—1).
x=1+3¢
Suy ra phuong trinh duong thang d 1a { y=2+2¢.
z=4-t

Goi M' 1a hinh chiéu cia M trén mit phang (o) khi d6 M'=d n(a) = toa dd diém M’

x=1+3¢ x=1+3¢
y=2+2t y=2+2t
thda man h¢ phuong trinh =
z=4—¢ z=4-t
3x+2y—z+11=0  |3(1+31)+2(2+2t)—(4-1)+11=0
x=-2

= y=0 = M'(-2;0;5).
z=5

t=-1
Tim hinh chiéu cta diém M (2;0;1) trén mat phing (a):x+y+z=0.
A. M'(1;-1,0). B. M'(3;1;2). C. M'(2;0;1). D. M'(4;2;3).
Loi giai
Chon A
Goi d 1a dudng thing di qua M va vudng goc véi (a):x+y+z=0.
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Cau 1.8:

Ciu 1.9:

Vid1l(a) nén i, =i, =(LL1).
x=2+t
Suy ra phuong trinh duong thang d 1a { y =1
z=1+t

Goi M’ 1a hinh chiéu cia M trén mét phiang (o) khi d6 M'=d N (a) = toa dd diém M’
1

x=2+t x=2+t X=
=t =t =-1
thoéa man hé phuong trinh Y ! ol = M'(1;-1,0).
z=1+t z=1+t z=0
x+y+z=0 2+t+t+14+¢=0 t=-1

x=1+2¢t
Hinh chiéu d’ cua dudng thing d:{y=3+¢ trén mit phing (Oxy)c6 phuong trinh la
z=1-2¢
x=1-2¢ x=1+4¢ x=1+2¢ x=3+2t
A. Jy=3+1. B. {y=2+2¢. C.iy=3+t. D.y=3+¢ .
z=0 z=0 z=0 z=0
Loi giai
Chon C
x=1+2¢
Phuong trinh duong thang d' 1a { y =3+¢ .
z=0
Tim phuong trinh hinh chiéu d’ cua dudng thing d:xT_lzyT_zzg trén mat phéang (Oyz).
x=0 x=0 x=0 x=0
A.Jy=2—-¢. B. {y=3+¢. C.iy=1+¢t. D.{y=2+t.
z=2t z=1+2¢ z=2t z=2t
Loi giai
Chon D
x=1+2¢
Phuong trinh tham s6 ctia duong thang d 1a { y=2+¢ .
z=2t
x=0
= Phuong trinh dudng thing d' 1 {y =2+¢.
z=2t
x=2+t

Cdu 1.10:Hinh chiéu d' cia dudng thang d :{y=-3+¢ trén mit phang (Oxz) la

z=2t

Trang 120



8 NHOM WORD - BIEN SOAN TAI LI U 50 BAI TOAN ON THI THPTQG: 2019-2020

Ciu 1.11:

x=4-t x=2+t x=4+t x=3-¢
A.Jy=0 . B.{y=0 . C.qy=0 . D.{y=0 .
z=3-2t z=4+2¢ z=4+2t z=4-2t
Loi giai
Chon C
x=2+t
Phuong trinh duong thang d' 1a {y =0
z=2t
x=4+t
Chon ¢=2=> 4(4;0;4) do d6 phuong trinh dudng thing d' con c6 dang: {# =0
z=4+2t

x—=3 y-1_ z+1
1 -1
(P):x—z-4=0. Viét phuong trinh duong thing 14 hinh chiéu vuéng géc cia duong thing d

Trong khong gian véi hé toa 46 Oxyz, cho duong thing d : va mit phang

1én mat phang (P).

x=3+3¢ x=3+¢ x=3+t x=3—t
A, y=1+t¢. B.: y=1+¢. C.iy=1 . D. yy=1+2¢.
z=—1-t z=—1+t z=-1-t z=—1+t
Loi giai
Chon C
x=3+3t
Cich 1 : Ta c6 phuong trinh tham s6 ctia duong thang d:{ y=1+¢ di qua diém M(3;1;—1)
z=—-1-¢

va ¢6 vecto chi phuong @, =(3;1;-1).
Vidiém M (3;1;-1)e(P) nén M =d N (P).
Goi diém O =(0;0;0)ed va K 1a hinh chiéu cia O trén (P).

Goi duong thang A di qua O va vudng goc v6i mit phang (P) suy ra duong thing A nhan
vecto phap tuyén ciia mit phang (P)lam vecto chi phuong i, =(1;0;-1).

x=t'

Phuong trinh duong thang A 14 {y=0 .

z=-t
Khi d6 K =AN(P).
x=t' t'=2
=0 =2
=l et = K =(2;0;-2).
z=—t' y=0
x—z—-4=0 |z=-2
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Hinh chiéu ctia dudng thang d 1én mit phang (P) la dudng thing MK .
Vécto chi phuong MK =(~1;~1;,-1) =-1(1;1;1).

x=3+t
Phuong trinh duong thang MK 1a { y=1+¢ .
z=—1+t

Céach 2 : Goi (Q) la mit phing chira duong thang d va vudng géc véi (Q).

{Eg; i(dp) & {Ziz ig(dp) nén (Q) c6 mdt vecto phap tuyén 1a T = [ﬁ(P),ﬁdJ =(-12;-1).
Lay diém O(0;0;0)ed = 0¢€(0Q).

Mit phing (Q) di qua diém O va c6 vecto phép tuyén 7i = (—1;2;—1) ¢6 phuong trinh la
—x+2y—-z=0.

Goi d' 1a hinh chiéu cta d trén (P) = d'=(P)"(Q) nén d' ¢ mot vecto chi phuong la
i, =%[ﬁ(},),ﬁ(®} = (L;1;1).

Xy —z,—4=0

‘ y : M e(P)
Goi M 1a mdt diém thudc duong thang d' = & .
—X,, +2y,,—z2,=0

ME(Q)

-z, —1=0 =1
Chon x=3 ta duqc{ Zu <:>{yM | = M (3;1,-1).

2y, —zy =3 Zy =—

Duong thang d' di qua diém M (3;1;—1) va c6 vecto chi phuong 14 i = (1;1;1) ¢6 phuong trinh
x=3+t

laqy=1+1 .
z=—1+t

x—12 y-9 z-1
3
(P):3x+5y—z-2=0.Goi d'la hinh chiéu ciia d 1én (P).Phuong trinh tham sé cua d' 1a

Céu 1.12:Trong khong gian voi hé toa d6 Oxyz, cho dudng thing d : , v mit thing

X =062t X =062t X =—-062¢ x =062t
A. < y=-25t . B.<y=-25t . C.qy=25 . D. < y=-25¢
z=-2+61¢ z=2+61¢ z=2-61t z=2+61¢
Loi giai
Chon A
Cach 1:
Goi A=d n(P)

Aed= A(12+4a;9+3a;1+a)
Ae(P):>a=—33A(0;O;—2)

d di qua diém B(12;9;1)
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Goi H 1a hinh chiéu cia B 1én (P)

(P)c6 vecto phap tuyén n, = (3;5;-1)
BH di qua B(12;9;1) va c6 vecto chi phuong gy, =N, = (3:5;-1)

x=12+3¢
BH:{y=9+5¢
z=1-t
HeBH = H(12+3t,9+5t;,1-1)

He(P):t:—Lg:H(@;—l—s;ﬁj

35 357 7735

ﬁ:(@;—l—s;@jzi.(m;—zsm)
357 7°35) 35

d' di qua 4(0;0;-2) vaco vecto chi phuong a,= (62;-25;61)

x =062t
Viay phuong trinh tham sb ctia d' 13  y = —25¢
z=-24+61¢

Cach 2:

1 Goi (Q) chura d va vudng goc voi (P)

d di qua diém B(12;9;1) va c6 vecto chi phuong Z =(4;3;1)

(P) c6 vecto phap tuyén n, = (3;5;-1)

(Q) qua B(12;9;1) c6 vecto phap tuyén @ = [Z,ZJ =(-8;7;11)
(Q):8x-Ty—112-22=0

I d' 1a giao tuyén ctia (Q) va (P)

Tim mét diém thudc d', bang cach cho y=0

= M (0;0;-2)ed"

o 13x—z=2 x=0
Ta co hé

=
8x—11z=22 |y=-2

d' di qua diém M (0;0;—2)va co vecto chi phuong a, = [nj,@} =(62;-25;61)

x =62t
Viay phuong trinh tham sb ctia d' 13  y = —25¢
z==2+6lt
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x=1-¢
Céu 1.13:Cho dudng thing (d):{y=2+2¢ va mat phang (P):x—y+z—1=0.Duong thing d' 1a hinh
z=—1-t¢

chiéu vuéng géc clia d trén mit phing (P) c6 phuong trinh

x=1+¢ x=t x=t x=1-t¢
A y=—1-2¢. B.<y=-3+2. C.iy=-3+2t. D.<y=-2+2¢.
z=1+t¢ z=-2—t z=-2+t z=2+t
Loi giai
Chon C

Vecto chi phuong cia d 13 i, = (—1;2;—1) va vecto phap tuyén cua (P) la iy = (L-11).
Goi (Q) la mat phing chira duong thang d va vudng goc voi (P). Khi dé (Q) 6 vecto phap
tuyén Tiig) =[ﬁd ,ﬁ(P)] =(1;0;-1).

Lay A(1;2;-1)ed = 4<(Q).

Mit phang (Q) di qua A4(1;2;-1) va c6 vecto phép tuyén 7 =(1;0;—1) nén c6 phuong trinh 1a

x—z-2=0.
Duong thing ¢’ 1a hinh chiéu cia d trén (P) nén d' 1a giao tuyén cua hai mat phang (P) va

(Q) nén co vecto chi phuong la i, = [ﬁp,ﬁg] =(1;2;1).

LﬁyMed’:{ ()<:>{M T 2 .

Me(Q) X, —z,—2=0
Yy t+z,-1=0 =-3

Chon x=0 taco | ~¥ " ST S M(0-3-2).
-z, —2=0 Zy =—

Phuong trinh duong thing d’ di qua diém M (0;—3;-2) va c6 vecto chi phuong i =(1;2;1) 1a

xX=t

t=-3+2t.

z=-2+t

. X Y S R \ 2 x—1 _y+l z A1
Céu 1.14:Hinh chitu cua diém A(2;-1;8) trén duong thang d : BN = e = > c6 hoanh d¢ bang
A. 5. B. -3. C. -5. D. 0.
Loi giai
Chon A
Cdch 1:
x=1+2t

Phuong trinh tham s6 cta d :{ y=—1—¢.
z=2t

Goi (P) 1a mat phing di qua A va vudng géc véi d = hinh chiéu 4' cia A4 trén d 1a giao

cua d va (P).
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Vi d L (P) nén mit phang (P) c6 mot vecto phép tuyén la ipy =1y = (2;-1;,2) = phuong
tinh mit phing (P) 1a: 2x—y+2z-21=0.

x=1+2¢t x=5
’ A g: A ' 5 ~ A y:_l_t y:_3 '
A'=dn(P) = toadd diém A’ thoa man hé 5 o A = A'(5,-3;4).
zZ = zZ =

2x—y+2z-21=0 [t=2
Cich 2:

x=1+42¢
Phuong trinh tham s6 cta d :{ y=—1—¢.
z=2t

Goi A' lahinhchiéucta 4 trén d = A'ed = A'(1+2t;-1-1;2¢).
i, =(2;-1;2) , A4'=(2t—1;,~£;2¢-8).
AA' Ld & Adii, =0 < 2(2t—1)+1+2(2-8) =01 =2 = A'(5-3;4).

x+1 y+2 =z

Ciu 1.15: Trong khong gian Oxyz , cho duong thing A : =TTy Goi H (a;b;c) 12 hinh chiéu cia
diém A(2;-3;1) lén dudng thing A. Tinh a+b+c.
A. 0. B.1. C. 1. D. 3.
Loi gisi
Chon A
x=-1+2¢t

Phuong trinh tham sé ctia A: {y=-2—¢ .
z=2t

H 13 hinh chiéu cua diém 4 trén duong thing A = H e A= H(-1+26,-2-1;2t).
i, =(2;-1,2); AH =(2t-3;1-1,2¢~1).

Vi H 1a hinh chiéu ciia 4 trén A nén AH L A < AH Lii, < AHii, =0

< 2(2t-3)-1(1-1)+2(2t-1)=0<=t=1= H(1;-3;2). Suyra a=L;b=-3;c=2.
Vay a+b+c=0.

x=14+2¢t
Cau 1.16: Trong khong gian Oxyz, cho duong thing d :{y=—¢  va mit phang (P):x+2y+1=0. Tim
z=2+t
hinh chiéu ctia duong thing d trén (P).
x=£+2t x=£+2t x:§+2t x:l+2t
5 5 5 5
2 12 2
A ly=—Z—¢. B.{y=—"—1¢. C.ly=-—2-1. D.{y=—Z-t.
y 5 y 5 A S 5 y 5
z=t z=1+t¢ z=2+t z=1+t
Loi gisi
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Chon C
Du(‘;ng thang d c6 vecto chi phuong i =(2;-1;1) va mét phang (P) c6 vecto phap tuyén 1a
n=(12;0).
Ta co: {ﬁlﬁ =d//(P).
M (1;0;2) € d nhung M ¢ (P)

Do d6, néu d’ 14 hinh chiéu cia d trén (P) thi d//d’.

Goi M’ 1 hinh chiéu cta M (1;0;2) trén (P) = M'ed’.

Goi A la dudng thing di qua M va vudng goc véi (P) = M'=AN(P).

Vi A L(P) nén A c6 mot vecto chi phuong la i’ =i, = (,2;0).

Phuong trinh duong thing A di qua M (1;0;2) va c6 vecto chi phuong ' =(1;2;0) 1a

x=1+t¢
A:qy=2t
z=2
M'=AN(P) = toa dd diém M' théa man hé :

3
x:_
x=1+1¢ x=1+¢ 5
4
=2t =2t ==
Y = 7 = Y 5:>M'(§;—i;2j.
z=2 z=2
z=2
x+2y+1=0 (1+7)+22t+1=0
j=_2
5
xX=—+2t
\ <A ' y . \ . ] 3 4 e \ \ 4
Hinh chiéu d’ song song v6i d va di qua M g;—g;z c6 phuong trinh la y:—g—t.
z=2+t
x=1+t¢
Céu 1.17:Trong khong gian Oxyz , cho duong thing d:{y=2  va mit phing
z=1
(P):x+2y—z-1=0. Tim hinh chiéu ctia duong thang d trén (P).
1 1 1 1
xX=—+t X=—+t x=——t x=—+t
3 3 3 3
2 2 2 2
A Jy=— B.iy==— C.qy=— D =—+t
y 3 B. Yy 3 y 3 y
2 2 2
z=——t z=—+t z=—+t z=—+t
3 3 3
Loi giai
Chon B

Duong thing d ¢6 vecto chi phuong i =(1;0;1) va mit phing (P) c6 vecto phap tuyén la
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n=(12;-1).

nlu
Ta co: =d//(P).

M (1;2;0) e d nhung M ¢ (P)
Do d6, néu d' 14 hinh chiéu cia d trén (P) thi d//d’.
Goi M’ 1 hinh chiéu cta M (1;2;0) trén (P) =>M'ed'.
Goi A la dudng thing di qua M va vudng goc véi (P) = M'=AN(P).
Vi AL(P) nén A c6 mot vecto chi phuong la i’ =17, = (1,2;-1).

x=1+¢

Phuong trinh duong thing di qua M va 6 vecto chi phuong i@’ =(1;2;-1) 1a A:4 y=2+2¢.

z=-—t
M'=AN(P) = toa dd diém M' théa man hé :
1
x:_
3
x=1+t¢ x=1+t¢ b
=241 =242t Y=3
Y & 4 = 3 S>M'| —==
z=—t z=~ Z_z
x+2y—z—1=0  |[1+1+2(2+21)+t-1=0 3
2
t:__
3
1
X=—+t
3
. A - . (122, N 2
Hinh chiéu d’ song song voi d va di qua M 5;5;5 c6 phuong trinh la y:E
2
zZ=—+t
3

Ciu 1.18: Trong khong gian Oxyz cho tr dién ABCD c6 A(1;0;0), B(0;1;0), C(0;0;1),

D(-2;1;-1). Goi H (a;b;c) 1a chan dudng cao ha tir dinh D cia tir dién. Tinh 2a+b+c.

A.3. B.2. C.o. D. 1.
Loi gisi

Chon C

Phuong trinh mit phang (4BC): x+y+z-1=0.

Goi A 1a dudng thing di qua D va vudng goc v6i (4BC) = A c6 mot vecto chi phuong la
U= ﬁ(ABC) =(L1;1).
Duong thing A di qua D(-2;1;—1) va c6 vecto chi phuong i =(1;1;1) thi A c6 phuong trinh

xX=-2+t
la: Jy=1+¢
z=—1+t
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Ciu 1.19:

Ciu 1.20:

H 1a hinh chiéu cia D trén (ABC) = H =AN(A4BC) = toa dd diém H thoa man hé

x=-2+t xX=-2+t x=-1
. y=1+t y=1+t y=2
phuong trinh: = = =>H (—1; 2;0)
z=—1+¢ z=—1+t z=0
x+y+z—-1=0 2+t+1+t-1+¢t-1=0 t=1

=a=-1;b=2;¢c=0.Vay 2a+b+c=0.

Trong khong gian Oxyz, cho A4(2;3;-1), B(0;—-1;2), C(1;0;3). Goi H la chan dudng cao ha
tir dinh 4 cua tam gidc ABC . Hoanh d¢ diém H 1a
A. 1. B.3. C.2. D. 1.
Loi gidi
Chon D
DPuong thang di qua B;C co vecto chi phuong i = BC = (l;l;l) .
Duong thang BC di qua B(0;—1;2) va cd vecto chi phuong i = BC = (1;1;1) = Phuong trinh
x=t
duong thing BC 1a { y=—1+¢.
z=2+t
Goi H la chan duong cao ha tir dinh 4 cta tam giac ABC = H 1a hinh chiéu cua 4 trén
duong thing BC = H (t;-1+6,2+1) = AH =(t—2;t 4t +3).
Vi AH 1 BC < AHBC=0&31-3=01=1= H(1;0;3).

Goi M'(a;b;c) 1a diém dbi xtmg ctia diém M (2;1;3) qua mit phang(P):x—y+z-1=0. Tinh
a+b+c.
A. 4. B.3. C. 4. D. 1.
Loi giai
Chon C

Goi H 1a hinh chiéu cia M trén (P) = H 1a trung diém ciia MM .
Goi d 1a duong thing di qua M va vudng goc véi (P) = H =d n(P).

x=2+t
dL(P):ﬁdzﬁ(P)z(l;—l;l):>d: y=1-t.
z=3+¢
x=2+¢ x=2+t
A 2:R Y=t y=1-t
H=d N (P)=toadddiém H thoa man hé =
z=3+¢ z=3+t

x—y+z-1=0 |2+4t—(1-1)+3+1-1=0

= H(1;2;2) .

NI
I
Lo =
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2x, =x,, +Xx,, X, =0
Vi H latrung diém MM' =<2y, =y, + Y,y = 1Vy =3 =a=0;b=3;c=1.

2z, =z, +2z,, Zp =1

Vay a+b+c=4.
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