Important Questions Class 12 Maths Chapter 11
Three Dimensional Geometry

1 Mark Questions

1. Find the directions cosines of x, y and z axis.
Ans. 1,0,0,0,1,0 0,0,1

2.Find the vector equation for the line passing through the points (-1,0,2) and (3,4,6)
Ans.let ¢ and b bethe p.v of the points A (-1,0,2) and B ( 3, 4 6)

y=a+Ai(b—a)
=(—i+27)+ Adi+47+4b)

3.Find the angle between the vector having direction ratios 3,4,5 and 4, -3, 5.
Ans.lLeta;=3,b1=4,c4=5anda;=4,b,=-3,co =5
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4. What is the direction ratios of the line segment joining P(x4 y1 z1) and Q (x2 y2 z5)
Ans. x5 — X4, Y2 — y, and z,-z4 are the direction ratio of the line segment PQ.

5. The Cartesian equation of a line is

Find the vector equation for the line.
Ans. Comparing the given equation with the standard equation form

X=X _V-¥_ZI-Z

a b £

P = (<3 45746+ A2 +47+28)



6.Show that the lines

are coplanar.
Ans. x4=-3,y1=1,21=5
a;=-3,b4=1,¢c41=5
Xo = -1, y2=2, Zy = 5
a=-1,bp=2,c0=5

— 1 —1v — 2
n—x ¥W-¥ zZ;—zl |2 1 0

Therefore lines are coplanar.

7. If a line has the direction ratios -18, 12, -4 then what are its direction cosines
Ans. a=-18,b=12,c=-4

= 484
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8. Find the angle between the pair of line given by

r=3i+27—4k+A(i+27+2k|

r=5i— 27+ (3 +2 7+ 6k)

Ans.



bi=i+27+2k

hy=3i+27+6k

b1.b:
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9. Prove that the points A(2,1,3) B(5, 0,5)and C(-4, 3,-1) are collinear
Ans. The equations of the line AB are
X=X Y7y _

L% h™h

Z—El

Z:—Zl

x—2 y-1 z-3
-2 0-1 5-3
x—2 v-1 =z-3
= = (1)

If A, B, C are collinear, C lies in equation (1)

4-2 3-1_-1-3

3 -1 2

2=-2=-2

Hence A,B,C are collinear

10. Find the direction cosines of the line passing through the two points
(2,4,-5) and (1,2,3).
Ans. Let P(-2,4,-5) Q (1,2,3)

PQ:Jﬁ+n*+Q—4T+G+5f

=0 +4+64



the direction cosines of theline

Joining two point is
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11. Find the equation of the plane with intercepts 2,3 and 4 on the x, y and z axis
respectively.
Ans. Let the equation of the plane be
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+24+2=1
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bx+4v+3z=12

12.If the equations of a line AB is

Ans.

the direction ratios of a line parallel to AB are 1, -2, 4

13. If the line has direction ratios 2,-1,-2 determine its direction Cosines.
Ans.

2 -1 -2

2 -1 -
JO D (27 YO D (DT T DT+ (2

373

| R

3 | b



14. The Cartesian equation of a line is

. Write its vector form
Ans. ;—g+ 5

i—47+6k

o)
I
L

b=3i+7+2k

F= (5 =47 +6k) + A +77+2K)

15. Cartesian equation of a line AB is

write the direction ratios of a line parallel to AB.
Ans. Given equation of a line can be written is

The direction ratios of a line parallel to AB are 1, -7, 2.

4 Mark Questions

1. Find the vector and Cartesian equation of the line through the point (5, 2,-4) and
which is parallel to the vector 3; +27-8k
Ans:



Vector equation of line is

r=a+ib
=51 +27—4k+ A3 +27-8k)
Cartesian equation is

Ay zk=8+ 24+ 31+ 27 -8k

G4y iz = (8430 +(2424) 7 +(—4 -8k

2. Find the angle between the lines

r=Gi+ =20+ Al -7 -25)

» = (21— 7 —56k) + (31 — 57 —4k)

Ans:
Let & is the angle between the given lines

b1 =?—}—2i‘m’:d5: 23?—5}——11?6
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3. Find the shortest distance between the lines

Ans:

r=(+27+R)+AG—7+h)

r=(Qi—F—k) +p2i+ 7 +20
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4. Find the direction cosines of the unit vector _ to the plane

passing through the origin.

Ans:

(6 —37—2k)+1=0

(61 =37 -2k)=—1

P (6 +37+20)=1...(1)

6i+37+ 2k =\36+9+4 =7



Dividing equation 1 by 7
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Hence direction cosines of ;; is —.

5. Find the angle between the two planes 3x -6y + 2z=7 and 2x + 2y -2z =5
Ans: Comparing the giving eq of the planes with the equations

A1 x+B1y+C4Z+D=0,Ax+By+CyZ2+Dy=0

A1=3,B1=-6,C1=2

A2=2, BQ=2, C2=-2

6. Find the shortest between the | 1 and |, whose vectors equations are

i+ i+ A2 - j+k)

=i+ -kt u(3i—57+25)

I |

Ans:

al=i+jib=2i—j+k

[
I
|
+
|
FE
o
I
[}
|
L
+
[
Ea]

I
E |
I
I
el

hixbi=[2 —1

b2 = AR

(%]
'-.lh



d _‘(Ele:j_&}: —an| _|3-0+7_ 10

T Fer] | w4

7. Find the angel between lines

F=(Qi-374 k) + A3+ 27 +6k)

= (Ti— 6l (i +2 7+ 20
Ans:

b1 =3i+27+6k

The angle & between them is given by

coséd = —bl'b:

2] [p2]

‘(3?+ 2/ +6K).G+27+2k)
‘ i + 25+ 64 [f+ 25 + 2k

3+4+12

J49-9
19 19

7x3 21




8. Show that the lines

Are perpendicular to each others

Ans:
x—=5 y—-(=1) z-0
7 -5 1
x—0 y-0_ =z-0
1 2 3
a =T7.0 =-5¢ =1
a,=Lb =2¢,=3
For 1
ajax+bby+cico=0
L.H. S
=Txl4+(—5x2)+1x3
= FCA0CES
=0

hence I L1,

9.Find the vector equations of the plane passing through the points R(2,5,-3),
Q(-2,-3,5) and T (5,3,-3)
Ans:Let

h=-2i-37+5k



Vector equation is
(r—a)lB-a)x(c-a)]=0
[F —(2i+57 - 30)1.1(~4 -85 +8k)x 3 —2 )] = 0

10. Find the Cartesian equation of the plane

ri+i—k=2

A4, +BEB,+CC,
\/*'11: +B, +C; \/ﬂi:: +B;+CY

cosé =

| -10
T 2af3
. 5 _53
T3 21
9=CGS'I_L|
Ans:Let

- e e s
r=xi+yit+zk

ri+i-k=2



(xi+vi+zE)i+ -k =2

x+y—z=2

Which is the required equation of plane.

11. find the distance between the lines |1 and |, given by

F=i+2 -4k + A2 437465

¥ =3i437 —Sk+u(2i+37+6k)

Ans:

ar=3i+3;7-5k

since &1 =b

Hence line are parallel

ar—a=2%-j—k
ik
bx(ax—a)=[2 3 6
2 1 -1
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12. Find the angle between lines

Ans:

4 1 8
a =2.b =2.¢,=1
a,=4b,=1c, =8
|.£:1..£::|
cosd = ——
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13. Find the shortest distance between the lines

x+l v+l =z+41 x-3 y-3 z-
7 6 1 1 -2 1

Ans: g = -k

ar—a, =41 +6;+8k

- j P

hixby=|T —6 1
1 =2 1

=—4i—6;-8k

o B | = T 67+ (-5
=116
=229
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B
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14. Find the vector and Cartesian equations of the plane which passes through the
point (5,2,-4) and __ to the line with direction ratios (2,3,-1)
Ans:
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N=2i+37-k



Vector equation is
[r—a|N=0

[F— (51427 —40].Qi +37 -0 =0

Cartesian equation is

r=xi+vj+zk

[d+y7+zk—57-27+4k][2 +37-k]=0

(x=5i+ (=2 +(+DE).(2F+37-b) =0

2x—5)+3 - —(z+4) =0

Ix—104+3y—-6—2z—-4=0

2x+3yv—z=20

15. Find the Cartesian equation of the plane

H(5=20i+ (=07 + (25 +0k] =15

Ans:

5 =20+ (-0 7+ (25 +0k] =15



(xi+ v 7+2i) [(5=200+(—1) 7+ (25 +0k] =15
(5=20m+(B3-Dv+(25+)k—z =15

16. Find the distance of a point (2,5,-3) from the plane

(6 —37+2k) =4

Ans:

(2i+57—3k).(6i =37 +20)—4

6i—37+2k

_p2-15-6-4 13

NI6E+9 +4

17. Find the shortest distance

=+ 27430+ A0 =37+ 20 and r = (4 +57 + 61+ (2 +3 7+ k)

Ans:

@ =i+27+3k



bi=i-3;+2k
ar=4i+57+6k
hy=2i+37+k
a:

—a =% 4343k

PGk
hixbi=[1 -3 2
2 3 1

=—9i+37+9%
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18. Find the vector equation of a plane which is at a distance of 7 units from the origin
and normal to the vector 3; +5; ¢k
Ans: 3 +37 -6k

(00| =+T0

.
B
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= i+ i— k
70 707 70
rn=1
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19. Find the Cartesian equation of plane

G+ -k)=2

Ans:

ri+i-b=2

letr =i + vj+zk

(d+ itz G+ -k =2
x+y—z=2

20. Find the angle between the line

and the plane 10x +2y-11z=3
Ans:

= (—i+o.7+3k)+ A2 +3 7+ 6K)

andr (10i+27-11k) =3

here b=2i+37+6k

and n=10i +27-11k
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21. Find the value of P so that the lines
1-x 7y-14 =z-3 T—Tx v—5
= = ana =
3 2p 2 3p 1 5
are at right angles.
Ans:
x—1 v—=-2 z-3 _
-3 2p 377 ©
—(x-1) y-5 =z-6
S R
5
a=-3b=L¢=2
zﬁjzzl £, =—5

aa, +ob, +cc ;=0

—3' ﬂ +'p (1)+2(-5) =0



11p =70
e
11

22. Find the shortest distance between the lines whose vector equation are

r=(1-Di+(t-2)7 +(—-20k

r=(s+Di+(25—1) 7 —(2s+ Dk

Ans:

r=i—2j+3k+e(i+j—2k)

r=i—j—k+s(i+27-2Kk)

ar=i—27+3k

bi=i+j-2k
ar=i—j—-k



ar—a1=j—4k

ElXE: =[-1
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23. Find x such that four points A(3,2,1) B(4,x,5)(4,2,-2) and D (6,5,-1)are coplanar.
Ans: The equation of plane through
A(3,2,1), C(4,2,-2) and D (6,5,-1) is

X=X Y-) I—3
=X V=V z;—z(=0

NTxh ¥sTh 474

-3 y-2 =z-1
4-3 2-2 2-1=0
-3 5-2 -1-1

Ox—Tv+3z-16=0_1(7)

The point A,B,C,D are coplanar

Ox4—-Tx+3x5-16=0

=
I
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24. Find the angle between the two planes 2x +y-2z=5 and 3x -6y -2z = 7using vector
method.
Ans.

Ni=2i+j-2k
Ny=3i—6;-2k
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25. Find the angle b/w the line

b 4
Ans:

by =—i+8+4k



by.b:
|b1||b:|

cosd =

2D +5®) + (W)
|

J38481
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6 Marks Questions

1.Find the vector equation of the plane passing through the intersection of plane

;-(?+}+EL:) =6 and ;_(2?+3:f+-155) =-3

And the point (1,1,1)
Ans.

Using the relation

r.(m +Any) = d, + Ad,

P+ 24 +(1+34) 7+ 1+ 40k =654 (1)



taking P +J.'}' +zk
(xd+ v+ 21 +20i+(1+34) 7 +(1+40)k] = 6-54
(1+20x+(1+30y+(1+40)z=6-51
(x+y+z—0)+A2x+3v+4v+424+5=0_1(2)
plane  passes through the point (1.1.1)
put Ain eq (1)

tef 102 541
o147 L

6

1

Ln

7) Jr|=6-
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-[10~ 23~ 13- 69
vl —tt+t—j+t—k|=—
L7 147 7)) 14

(207 +23 7+ 26k) =69

2. Find the coordinate where the line thorough (3,-4,-5) and ((2,-3,1) crosses the plane
2x+y+z=7

Ans. Given points are A(3,-4,-5)

B(2,-3,1)

Direction ration of AB are 3-2, -4+3, -5-1

1,-1,-6

Eq. of line AB



x—3 y+4 Z+5

x=A+3 y=—A-4.Z=-64-5

let
(A+3, —A—-4 —64A-5) liesin
the plane 2x+yv+Z=7

2+ +(—A—4) +(—6i-5) =7

1L-2.7)

A=-2
are the required point

3. Find the equation of the plane through the intersection of the planes
3x—-y+2z-4=0and x+y +z-2=0 and the point (2,2,1)

Ans. Equation of any plane through the

intersection of given planes can be taken as

Bx—y+2z—D+Alx+y+z-2)=0._._01)

The point (2,2,1) lies in this plane
A==2/3 putineq....(i)

5
(3x—y+2z-4)- é (x+1v+z-2)=0

Tx—=3v+4z-8=0



4. If the points (1,1p) and (-3,0,1)be equidistant from the plane
7 (3i+47-12k)+13=0

, then find the value of p.
Ans.The given plane is

r(3i+47—12/)+13=0

(xi+ v 7+zk) . (3i+47-12k)+13 =0

Ix+4y-12z+13=0...(7)

This plane is equidistant from the points (1,1,P) and (-3,0,1)

3D +4()-12p +13]
JF (=127

B3y +40 1200 +13]
S+ 4+ (-12)

|20-12 p|=|-§|

20-12p =18

=—1m‘i
z 3

5. Find the equation of the plane through the line of intersection of the planes
x +y +z=1 and 2x + 3y + 4z = 5 which is _ of the plane x-y +z =10
Ans. Equations of any plane through the intersection of given planes are be written is

(x+v+z-1+A2x+3p+42-5)=0



(1+20)x+(1+30)y +1+40)z-1-54=0.(1)

This plane is it right angle to the plane x-y+z

A+20M+ 1+ 3D+ +4)D) =0
A=-1/3

putiin equation (1)

x—z+2=0

6. Find the distance of the point (-1,-5,-10) from the point of intersection of the line
F= 2+ 20+ AGI+47+20)
and the plane

r(i—i+k)=5

Ans.

F=(2i—j+20) + AGi+ 47+ 2k)

coordinets are

3A+2,44-1.24+2



andr(i—j+k =3

(41 +zR) G- +B) =35

coordinarelies in eg. (ii)
A=0

we ger(2. -1 2)

Are the coordinate of the point of intersection of the given line and the plane

(—-1.—5,-10)and (2.—1,2)

req. distance =\/(2+1)3+[—1+5j:+(2+1[]j:

=13

7. Find the equation of the plane that contains the point (1,-1,2) and is __ to each of
the plane 2x+3y-2z=5 and x+2y-3z = 8

Ans. The equation of the plane containing the given point is

A(x-1)+B(y-2)+C(Z-3)= 0....i

= Ax+By+Cz=A+2B+3C

Condition of _ to the plane given in (i) with the plane
2x+3y-2z=5, x+2y-3z=8

2A+3B-2C=0

A+2B-3C=0

On solving

A=-5¢c, B=4C

5x-4y-Z=7



8. Find the vector equation of the line passing through (1,2,3) and || to the planes

r(i—i+2k)=Sand r.(3i+i+k) =6

Ans.
line passin grthrough (1,2, 3)
ilea=i+2j+3k
and || tothe planes
bi=i—j+2k
by=3i+7+k

C.Thelineis normal to the vector

7k
bixby=|1 -1 2
301 1
=—3i+5;+4k

. Thereqg eq.of thelineis

Fmi+ 2 43k A(=3 57 +4E)

9. Find the equation of the s point where the line through the points A(3,4,1) and
B(5,1,6) crosses the XY plane.
Ans. The vector equation of the line through the point Aand B is



F=3i+4 i +k+ A=+ (1-4) 7 +(6-Di]
r =347+ AT =35 +58) ()

o

Let P be the point where the line AB crosses the XY plane. Then the position vector ;. of the
point P is the form

-

x+yj

G+ 1i=(34+24) i+ (@ =34 +(1+50)k

x=3+24|y=4-34

s 1

reg. point is

Lid
u-.l e

|

10. Prove that if a plane has the intercepts a,b,c is at a distance of p units from the
origin then

Ans. The equation of the plane in the

intercepts from is E+";—'+5=1 distance of
a C

this plane from the origin is given to be p









