
MCQs with One Correct Answer

1. The angle between the lines whose direction
cosines are given by the equations

3 m 5n 0+ + =l , 6nm 2n 5 m 0- + =l l  is

(a) ÷
ø
ö

ç
è
æ-

6
1cos 1

(b) ÷
ø
ö

ç
è
æ--

6
1cos 1

(c) ÷
ø
ö

ç
è
æ-

3
2cos 1

(d) ÷
ø
ö

ç
è
æ--

6
5cos 1

2. A line in the 3-dimensional space makes an angle

q 0
2
pæ ö< q £ç ÷è ø  with both the x and y axes. Then

the set of all values of q is the interval:

(a) 0,
4
pæ ù

ç úè û
(b) ,

6 3
p pé ù
ê úë û

(c) ,
4 2
p pé ù
ê úë û

(d) ,
3 2
p pæ ù

ç úè û
3. If l1, m1, n1 and l2, m2, n2 are DCs of the two

lines inclined to each other at an angle q, then
the DCs of the internal bisector of the angle
between these lines are

(a) 1 2 1 2 1 2, ,
2sin / 2 2sin / 2 2sin / 2

l l m m n n+ + +
q q q

(b) 1 2 1 2 1 2, ,
2cos / 2 2cos / 2 2cos / 2

l l m m n n+ + +
q q q

(c) 1 2 1 2 1 2, ,
2sin / 2 2sin / 2 2sin / 2

l l m m n n- - -
q q q

(d) 1 2 1 2 1 2, ,
2cos / 2 2cos / 2 2cos / 2

l l m m n n- - -
q q q

4. If the straight lines
1 , 3 , 1x s y s z s= + = - - l = + l

and , 1 , 2 ,
2
t

x y t z t= = + = -  with parameters

s and t respectively, are co-planar, then l equals.

(a) 0 (b) –1 (c)
2
1

- (d) –2

5. L1 and L2 are two lines whose vector equations

are 1
ˆ: [(cos 3)= l q+ +r irL

ˆ ˆ( 2 sin ) (cos 3) ]q + q-j k

and 2
ˆ ˆ ˆ: ( )= m + +r i j krL a b c  where, l and m are

scalars and a is the acute angle between L1 and
L2. If the angle a is independent of q, then the
value of a is

(a) 6
p

(b)
4
p

(c) 3
p

(d)
2
p

6. The line 
6 10 14

5 3 8
+ + +

= =
x y z

 is the

hypotenuse of an isosceles right angled triangle
whose opposite vertex is (7, 2, 4). Then which of
the following is not the side of the triangle?
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(a)
7 2 4

2 3 6
- - -

= =
-

x y z

(b)
7 2 4

3 6 2
- - -

= =
x y z

(c)
7 2 4

3 5 1
- - -

= =
-

x y z

(d) None of these
7. The vertex A of the triangle ABC is on the line

ˆˆ ˆr i j k= + +l
r  and the vertices B and C have

respective position vectors î  and ĵ . Let D be

the area of the triangle and 
3 33, ,
2 2
é ù

DÎ ê ú
ë û

 then

the range of values l corresponding to 'A' is
(a) [ 8, 4] [4, 8]- - È (b) [–4, 4]

(c) [–2, 2] (d) [ 4, 2] [2, 4]- - È
8. A line with positive direction cosines passes

through the point P(2, –1, 2) and makes equal
angles with the coordinate axes. The line meets
the plane  2x + y + z = 9  at point Q. The length of
the line segment PQ equals
(a) 1 (b) 2 (c) 3 (d) 2

9. Through a point P (h, k, l) a plane is drawn  at
right angles to OP to meet the co-ordinate axes
in A, B and C. If OP = p,  then the area of DABC
is :

(a)
2

2
p hk
l

(b)
3

3
p l
hk

(c)
2 2

2
p t

hk
(d)

5

2
p
hkl

10. Projection of the line x + y + z – 3 = 0 = 2x + 3y +
4z – 6 on the plane z = 0 is

(a) 6
2 1 0
x y z-
= =

-
(b)

6
1 2 0
x y z-
= =

-

(c)
6

1 2 0
x y z-
= = (d) none of these

11. A variable plane at a distance of the one unit
from the origin cuts the coordinates axes at
A, B and C. If the centroid D (x, y, z) of triangle

ABC satisfies the relation 
2 2 2

1 1 1 k
x y z

+ + = ,

then the value k is

(a) 3 (b) 1 (c) 3
1

(d) 9

12. The plane containing the line

x 1 y 2 z 3
1 2 3
- - -

= =  and parallel to the line

x y z
1 1 4
= =  passes through the point:

(a) (1, – 2, 5) (b) (1, 0, 5)
(c) (0, 3, –5) (d) (– 1, – 3, 0)

13. The position vectors of points a and b are
ˆˆ ˆ 3- +i j k  and ˆˆ ˆ3 3 3+ +i j k  respectively. The

equation of a plane is ˆˆ ˆ(5 2 7 ) 9 0.× + - + =r i j k
The points a and b
(a) lie on the plane
(b) are on the same side of the plane
(c) are on the opposite side of the plane
(d) None of the above

14. The angle between the pair of planes repre-
sented by equation

2 2 22 2 4 6 2 3 0x y z xz yz xy- + + + + =  is

(a)
1 1cos

3
- æ ö
ç ÷
è ø

(b)
1 4cos

21
- æ ö
ç ÷
è ø

(c)
1 4cos

9
- æ ö
ç ÷
è ø

(d)
1 7cos

84
- æ ö
ç ÷
è ø

15. Let P = (–3, 1, 1) and Q = (3, 4, 2). R divides PQ
in the ratio PR : PQ = 1 : 3. Then, the equation of

the plane perpendicular to PQ
uuur

 at R is
(a) 18x + 9y + 3z = 8 (b) 18x + 9y + 3z = 4
(c) 9x + 18y + 3z = 4 (d) 3x + 9y + 18z = 8

16. Let s1, s2, s3 be planes passing through the
origin. Assume that s1 is perpendicular to the
vector (1, 1, 1), s2 is perpendicular to a vector
(a, b, c), and s3 is perpendicular to the vector
(a2, b2, c2).



What are all the positive values of a, b and
c so that s1 Ç s2 Ç s3 is a single point?
(a) Any positive value of a, b, and c other than 1
(b) Any positive values of a, b and c where

either a ¹ b, b ¹ c or a ¹ c
(c) Any three distinct positive values of a, b,

and c
(d) There exist no such positive real numbers

a, b and c
17. Let ˆ ˆˆ ˆ ˆ ˆ, 2 2a i j k b i j k

rr = + + = + + , and ˆˆ ˆ5c i j kr = + -
be three vectors. The area of the region formed
by the set of points whose position vectors
rr  sa t i sfy  t h e  eq uat ion s  .r ar r =  5  an d
| |r b
rr - + | |r cr r-  = 4 is closest to the integer

(a) 4 (b) 9
(c) 14 (d) 19

Numeric Value Answer

18. A line with direction ratios (2, 1, 2) intersects

the lines ˆˆ ˆ ˆ( )r j i j k= - +l + +
r  and

ˆˆ ˆ ˆ(2 )r i i j k= - +m + +
r  at A and B, respectively,,
then length of AB is equal to

19. The shortest distance between the z-axis and the
line, 03z2yx =-++ , 04z4y3x2 =-++  is

20. The distance of the point (1, 0, –3) from the plane
9x y z- - =  measured parallel to the line

2 2 6
2 3 6

x y z- + -
= =

-
 is

21. Let the equation of the plane containing line
x – y – z – 4 = 0 = x + y + 2z – 4 and parallel to the
line of intersection of the planes 2x + 3y + z = 1
and x + 3y + 2z = 2 be x + Ay + Bz + C = 0. Then
the values of |A + B + C – 4| is ........ .

22. Let f be a one-one function with domain {–2, 1, 0}
and range {1, 2, 3} such that exactly one of the
following statements is true :

( 2) 1, (1) 1, (0) 2f f f- = ¹ ¹  and the remaining
two are false. If the area of the triangle formed
by (–2, 1, 0) and (f(–2), f(1), f(0)) and the origin is

given by ;
2
k

 then sum of digits of k is.

23. If the equation of the plane through the
intersection of the planes x + 2y + 3z – 4 = 0 and
2x + y – z + 5 = 0 and perpendicular to the plane
5x + 3y + 6z + 8 = 0 is ax + by + cz + 173 = 0, then
b – 9(a + c) is equal to ........

24. If a line is passing through (a,  b,  c) and
intersecting y = 0, z2 = 4ax lies on the surface

2( ) ( )( );- = a - -bz cy k b y bx ay  then find the
value of k.

25. If the volume enclosed by the equation
| | 8, | | 8,x y£ £  | | 8z £  and | | 8+ + £x y z  is t,

then 
512

=
t

1 (b) 4 (d) 7 (d) 10 (b) 13 (c) 16 (c) 19 (2) 22 (7) 25 (4)
2 (c) 5 (a) 8 (c) 11 (d) 14 (c) 17 (a) 20 (b) 23 (6)
3 (b) 6 (c) 9 (d) 12 (b) 15 (b) 18 (3) 21 (7) 24 (4)

ANSWER KEY



1. (b) The given equations are 3l + m + 5n = 0...(i)
and 0m5n2mn6 =+- ll ...(ii)
From (i), we have m = –3l – 5n. Putting
m = –3l – 5n in (ii), we get

0)n53(5n2n)n53(6 =--+--- llll

( )(2 ) 0n l n lÞ + + =

Þ either l = –n or l = –2n.
If l = –n, then putting l = –n in (i),
we obtain m = –2n.
If l = –2n, then putting l = –2n in (i),
we obtain m = n.
Thus, the direction ratios of two lines are
–n, –2n, n and –2n, n, n i.e., 1, 2, –1 and –2, 1, 1.
Hence, the direction cosines are

6
1,

6
1,

6
2or

6
1,

6
2,

6
1 --

. The angle q

between the  lines is given by

6
1

6
1

6
1

6
1

6
2

6
2

6
1cos -

=´
-

+´+
-

´=q

÷
ø
ö

ç
è
æ -

=qÞ -

6
1cos 1

.

2. (c) It makes q with x and y-axes.

l =  cosq, m = cosq, n =  cos  (p –  2q)

we have l2 + m2 +  n2 =  1

Þ cos2q + cos2q +  cos2 (p –  2q)  =  1

Þ 2 cos2q + (–cos2q)2 =  1

Þ 2 cos2q –  1  +  cos22q =  0

Þ cos2q – [1  +  cos2q]  =  0

Þ cos  2q = 0 or cos2q =  –  1

Þ 2q = p/2 or 2q = p

Þ q =  p/4 or 
2
p

q =  Þ q = ,
4 2
p pé ù

ê úë û

3. (b) Let OA and OB be two lines with DC's l1,
m1, n1 and l2, m2, n2. Let OA = OB = 1. Then
co-ordinates of A and B are (l1, m1, n1) and
(l2, m2, n2) respectively. Let OC Z be the
bisector of AOBÐ  such that C is the mid-
point of AB and so its co-ordinates are

1 2 1 2 1 2, ,
2 2 2

l l m m n n+ + +æ ö
ç ÷
è ø

\ DR's of OC are 1 2 1 2 1 2, ,
2 2 2

l l m m n n+ + +

\ We have

2 2 2
1 2 1 2 1 2

2 2 2
l l m m n n

OC
+ + +æ ö æ ö æ ö= + +ç ÷ ç ÷ ç ÷

è ø è ø è ø

2 2 2 2 2 2
1 1 1 2 2 2 1 2 1 2 1 2

1 ( ) ( ) 2( )
2

l m n l m n l l m m n n= + + + + + + + +

1 2 2cos
2

= + q 1 2 1 2 1 2[ cos ]l l m m n nq = + +Q

1 2(1 cos ) cos .
2 2

qæ ö= + q = ç ÷
è ø

\ DCs of OC  are 
1 2 1 2 1 2, ,

2( ) 2( ) 2( )
l l m m n n

OC OC OC
+ + +

i.e., 1 2 1 2 1 2, ,
2cos / 2 2cos / 2 2cos / 2

l l m m n n+ + +
q q q
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AC

BY

OX' X

Y'

D
2 2 2( , , )l m n- - -

1 2 1 2 1 2, ,
2 2 2

l l m m n n+ + +æ ö
ç ÷è ø

E 1 2 1 2 1 2, ,
2 2 2

l l m m n n- - -æ ö
ç ÷è ø

1 1 1( , , )A l m n

4. (d) The given lines are

3 11 y zx s+ -
- = = =

-l l
..........(i)

and 
22 1

1
zx y t-

= - = =
-

.........(ii)

The lines are coplanar, if

0 ( 1) 1 3 2 ( 1)
1 0
1 1 1
2

- - - - - - -
-l l =

-

2 2 3

1 5 1
; 1 0 0

1 0 1
2

C C C
- -

® + l =

-

5( 1 ) 0 2
2
l

Þ - - = Þ l = -

5. (a) Both the lines pass through origin.

Line L1 is parallel to the vector

1
ˆ ˆ ˆ(cos 3) ( 2 sin ) (cos 3)= q + + q + q -i j k

r
V

and L2 is parallel to the vector

2
ˆ ˆ ˆ= + +i j k

r
V a b c

1 2

1 2
cos

| || |
×

\ a =
r r
r rV V

V V

2 2
2 2 2

2

(cos 3) ( 2)sin (cos 3)

(cos 3) 2sin

(cos 3)

q + + q + q -
=

q + + q
+ +

+ q -

a b c

a b c

2 2 2

( ) cos 2 sin ( ) 3

2 6

+ q + q + -
=

+ + +

a c b a c

a b c

In order that cos a in independent of q

a + c = 0  and  b = 0

2 3 3cos
22 2 2

\ a = =
×

a
a 6

p
Þ a =

6. (c) Given one vertex A(7, 2, 4) and line

6 10 14
5 3 8
+ + +

= =
x y z

General point on above line,

(5 6, 3 10, 8 14)º l - l - l -B

Direction ratios of line AB are

5 13, 3 12, 8 18< l - l - l - >

Direction ratios of line BC are <5, 3, 8>

Since, angle between AB and BC is .
4
p

2 2
2 2 2

2

(5 3)5 3(3 12) 8(8 18)cos
4 (5 13) (3 12)

5 3 8
(8 18)

p l - + l - + l -
=

l - + l -
+ + ×

+ l -

Squaring and solving, we have l = 3, 2.
Hence, equation of lines are

7 2 4
2 3 6
- - -

= =
-

x y z
 and

7 2 4
3 6 2
- - -

= =
x y z

.



7. (d)
1 ˆ ˆˆ ˆ( ) ( )
2

j k i kD = + l ´ + l

21 1ˆ ˆ ˆ 2 1
2 2

k i j= - + l + l = l +

29 1 33(2 1)
4 4 4

Þ £ l + £

24 16 2 | | 4.Þ £ l £ Þ £ l £

8. (c) The line has +ve and equal direction

cosines, these are 
1 1 1

, ,
3 3 3

 or direction

ratios are 1, 1, 1. Also the lines passes through P
(2, – 1, 2).
\ Equation  of line is

2 1 2
1 1 1
- + -

= = = l
x y z  (say)

Let ( 2, 1, 2)l + l - l +Q  be a point on this line

where it meets the plane
                              2 9+ + =x y z
Then Q must satisfy the eqn of plane

i.e. 2( 2) 1 2 9l + + l - + l + =  Þ  1l =

\ Q has coordinates (3, 0, 3)
Hence the length of line segment

2 2 2(2 3) ( 1 0) (2 3)= - + - - + - 3=

9. (d) Here 2 2 2OP h k l p= + + =

 \ DRs of OP are :

 
2 2 2 2 2 2 2 2 2

, ,h k l

h k l h k l h k l+ + + + + +

  or   , ,h k l
p p p

Since OP is normal to the plane, therefore,
equation of plane is

C

B

A
x

z

y
O

P

h k l
x y z p

p p p
+ + =    or   2hx ky lz p+ + =

\  
2

, 0, 0
æ ö
ç ÷ç ÷
è ø

pA
h

, 
2

0, , 0
æ ö
ç ÷ç ÷
è ø

pB
k

, 
2

0, 0,
æ ö
ç ÷ç ÷
è ø

pC
l

Now,  Area of 2 2 2, xy yz zxABC A A AD D = + +

where, 2
xyA  is area of projection of ABCD  on xy

plane = area of AOBD

Now, 

2
4

2

/ 0 1
1 0 / 1
2 2 | |

0 0 1
xy

p h
pA p k
hk

= =

Similarly,  
4

2 | |yz
p

A
kl

=  and 
4

2 | |zx
p

A
lh

=

 \  2 2 2 2
xy yz zxA A AD = + + ,   

5

2
p
hkl

D =

10. (b) A plane containing the given lines is

2 3 4 6 ( 3) 0x y z x y z+ + - + l + + - =      … (i)

This plane is perpendicular to plane z = 0
if 4 0 –4+ l = Þ l =
So, the equation (i) becomes
–2 6 0 2 6 0x y x y- + = Þ + - =               … (ii)



Equation of the projection will be the line of
intersection of plane (2) and the plane z = 0. If
the line has d.c. proportional to l, m, n then
2 0m+ =l  and n = 0
Þ l : m : n = 1 : –2 : 0.  Obviously (0, 6, 0) is a
point on both the planes, hence lies on the line
as well.

\ Equation of the line is 
6

1 2 0
x y z-

= =
-

11. (d) Let the eqn of variable plane be

1
x y z
a b c

+ + =  which meets the axes at

A (a, 0, 0), B (0, b, 0) and C (0. 0, c).

\ Centroid of ABCD  is , ,
3 3 3
a b cæ ö

ç ÷è ø

and it satisfies the relation

2 2 2
1 1 1 k
x y z

+ + =   Þ  
2 2 2

9 9 9
k

a b c
+ + =

Þ 2 2 2
1 1 1

9
k

a b z
+ + =     ...(i)

Also given that the distance of plane

1
x y z
a b c

+ + =  from (0, 0, 0) is 1 unit.

Þ

2 2 2

1 1
1 1 1

a b c

=
+ +

 Þ  2 2 2
1 1 1

1
a b c

+ + = ...(ii)

From (i) and (ii), we get 1 i.e. 9
9
k k= =

12. (b) Equation of the plane containing the line

1 2 3
1 2 3

x y z- - -
= =  is

a (x – 1) + b (y – 2) + c (z – 3) = 0 ....... (i)

where  a.1 + b.2 + c.3 = 0
i.e.,      a + 2b + 3c = 0 ....... (ii)
Since the plane (i) parallel to the line

       1 1 4
x y z

= =

\      a.1 + b.1 + c.4 = 0
i.e.,     a + b + 4c = 0 ....... (iii)
From (ii) and (iii),

(let)
8 3 3 4 1 2

a b c k= = =
- - -

\   a =  5k, b =  –k, c =  –k
On putting the value of a, b and c in equation (i),
5(x – 1) – (y – 2) – (z – 3) = 0
Þ   5x – y – z =  0 ....... (iv)
when x = 1, y = 0 and z = 5; then
L.H.S. of equation (iv) = 5x – y – 2

                          =  5  ×  1  –  0  –  5
                          =  0
                          =  R.H.S.  of  equation  (iv)

Hence coordinates of the point (1, 0, 5) satisfy
the equation plane represented by equations (iv),
Therefore the plane passes through the point
(1,0,5).

13. (c) The position vectors of two given points

are ˆˆ ˆ 3= - +a i j k  and ˆˆ ˆ3 3 3= + +b i j k  and

the equation of the given plane is

ˆˆ ˆ(5 2 7 ) 9 0= + - + =r i j k or 0× + =r n d

We have

ˆ ˆˆ ˆ ˆ ˆ( 3 ) (5 2 7 ) 9× + = - + × + - +a n d i j k i j k

= 5 – 2 – 21 + 9 < 0
and

ˆ ˆˆ ˆ ˆ ˆ(3 3 3 ) (5 2 7 ) 9× + = + + × + - +b n d i j k i j k

= 15 + 6 – 21 + 9 > 0
So, the points a and b are on the opposite
sides of the plane.

14. (c) 2 2 22 2 4 6 2 3 0x y z xz yz xy- + + + + =

or 2 2 22 (6 3 ) 2 4 2 0x x z y y z yz+ + - + + =



2 2 2 2(6 3 ) 36 9 36 8( 2 4 2 )
4

z y z y yz y z yz
x

- + ± + + - - + +
\ =

2(6 3 ) (2 5 )
4

z y x y
x

- + ± +
\ =

(6 3 ) (2 5 )
4

z y z yx - + ± +
\ =

or 2 2 0, 2 2 0x y z x y z- + = + + =

\ Angle between planes

1
2 2 2 2 2 2

(2)(1) ( 1)(2) (2)(2)cos
(2) ( 1) (2) (1) (2) (2)

- + - +
q =

+ - + + +

1 4cos
9

- æ ö= ç ÷
è ø

15. (b) : 1: 3 3PR PQ PR PQ= Þ =

1 2
P

(–3, 1, 1)
R Q

(3, 4, 2)

3 2PR PR RQ PR RQÞ = + Þ =

Therefore, PR : RQ = 1 : 2. Hence

6 3 2 4 2 2 4, , 1, 2,
1 2 3 3 3

R - + + +æ ö æ ö= = -ç ÷ ç ÷+è ø è ø

The normal to the required plane is

(6,3, 1).PQ =  Hence, the equation of the

required plane is

46( 1) 3( 2) 1 0
3

x y zæ ö+ + - + - =ç ÷
è ø

18 9 3 4 0x y zÞ + + - =

16. (c) s1 is perpendicular to ˆˆ ˆ( )i j k+ +

s2 is perpendicular to ˆˆ ˆ( )ai bj ck+ +
and s3 is perpendicular to

2 2 2 ˆˆ ˆ( )a i b j c k+ +
Then, the planes are
s1 : x + y + z = 0

s2 : ax + by + cz = 0
s3 : a2x + b2y + c2z = 0

D = 
2 2 2

1 1 1
a b c

a b c

So, for unique solution, D ¹ 0
Þ D = (a – b) (b – c) (c – a) ¹ 0
Þ a ¹ b, b ¹ c, c ¹ a

17. (a) The equation of plane is . 5r a =
r r

Q  r b r c- + -
r r r r

 = 4

Þ sum of distances of a point ( )r
r

 from two
fixed points with position vector b

r
 and c
r

 is
constant.

Þ such points lies on ellipsoid.

Now points with position vector b
r

 and c
r

satisfies the equation of plane .r a
r r

 = 5, then

.b a
r r

 = 5 and .c a
r r

 = 5

5r a× =
B(b) C(c)

Plane

Area in the plane constitutes an ellipse

Distance between b
r

 and c
r

= 2 × (semi major axis) × e = 14

2ae = 14 ...(i)

Sum of distance = constant = major axis = 4

2a = 4 ...(ii)

From eqn (i) and (ii)

e = 
14
4

 Þ b = 2(1 )a e-  = 
1
2  (semi

minor axis)



Area of ellipse = p.a.b.

= p.2.
1
2

 = 2 4.443p »

18. (3) 1
0 1 0:

1 1 1
x y zL - + -

= = = l

2
1 0 0:

2 1 1
x y zL + - -

= = = m

Hence any point on L1 and L2 can be

( , 1, )l l - l  and (2 1, , )m - m m , respectively..

According to the question,

2 1 1
2 1 2

m - - l m - l + m - l
= =

On solving, we get m = 1 and l = 3

(3, 2, 3)A\ =  B = (1, 1, 1) 3.AB\ =

19. (2) The equation of any plane passing through
given line is :

=-++l+-++ )4z4y3x2()3z2yx(

0)43(z)42(y)31(x)21( =l+-l++l++l+Þ

....(i)
If this plane is parallel to z-axis whose direction
cosines are 0, 0, 1; then the normal to the plane
will be perpendicular to z-axis

0)1)(42()0)(31()0)(21( =l++l++l+\

 
2
1

-=lÞ

Put in eq (i), the required plane is

1(x y 2z 3) (2x 3y 4z 4) 0
2

y 2 0

+ + - - + + - =

Þ + =  ...(ii)

\  S.D. = distance of any point say (0, 0, 0) on

z-axis from plane (ii) = 2
)1(

2
2

=

20. (7)
21. (7) A plane containing line of intersection of

the given planes is

4 ( 2 4) 0x y z x y z- - - + l + + - =

i.e., ( 1) ( 1) (2 1) 4( 1) 0x y zl + + l - + l - - l + =

vector normal to it

ˆˆ ˆ( 1) ( 1) (2 1)V i j k= l + + l - + l -

Now the vector along the line of intersection
of the planes
2 3 1 0x y z+ + - =

and 3 2 2 0x y z+ + - =  is given by

ˆˆ ˆ
ˆˆ ˆ2 3 1 3( )

1 3 2

i j k
n i j k= = - +

As n is parallel to the plane (i), therefore,
0n V× =

( 1) ( 1) (2 1) 0l + - l - + l - =

12 2 1 0
2
-

Þ + l - = Þ l =

Hence, the required plane is

3 2 2 0
2 2
x y z- - - =

3 4 4 0x y zÞ - - - =

Hence, | 4 | 7A B C+ + - =

22. (7) Under the given conditions the possible
situation is f(–2) = 2; f(0) = 3; f(1) = 1.

{where f(–2) = 1 is false, (0) 2f ¹  is true and

(1) 1f ¹  is false}. The triangle formed is with

vertices
A(–2, 1, 0), B(2, 1, 3) and O(0, 0, 0)

Area of 

ˆˆ ˆ
1 2 1 3
2

2 1 0

i j k
AOBD =

-



1 1ˆˆ ˆ| 3 6 4 | 61
2 2

i j k= - - + =  square units

;
2
k

=  so k = 61.

23. (6) The required plane is of the form

( 2 3 4) (2 5) 0+ + - + l + - + =x y z x y z

whose normal is (1 2 , 2 , 3 ).+ l + l - l  This

plane is perpendicular to the plane
5 3 6 8 0.+ + + =x y z  So we have

5(1 2 ) 3(2 ) 6(3 ) 0+ l + + l + - l =

297 29
7

-
Þ l = - Þ l =

Therefore, the required plane is

29( 2 3 4) (2 5) 0
7

+ + - - + - + =x y z x y z

51 15 50 173 0Þ + - + =x y z

Comparing this with 173 0+ + + =ax by cz  we

get a = 51, b = 15, c = –50

so that, 9( ) 15 9 6.- + = - =b a c

24. (4) Any point on parabola z2 = 4ax, y = 0 is
given by Q(at2, 0, 2at)
Now equation of line joining P(a, b, c) and Q
(at2, 0, 2at) is given by

2 0 2
x a y b z c

b c ta t
- - -

= = = l
- - a- a

 (say)

2( ); ; ;x a a t y b b z cÞ = + l - a = + l = + l

( )z c c t= + l - a  by given condition point Q

lies on 2( ) ( )( )bz cy k b y bx ay- = a - -

L a,b,( 0)

B b(0, ,0)

Z

YO
A

Q
( ,0,2 )t t2

aa

( ,0,0)
a

2[ , ( 2 ) ]bc b c t cb cbÞ + l - a - - l

2( )( )( ) ( )= a - l + l - a - - lk b ba b a t ab ab

2[ 2 )Þ + l - a l - - lbc b c b t cb cb

2( )= - al + l - l - - lkb ba ab ab t ab ab

2 2 2 2 24 ( )b t kb b tÞ a l = - al -a l

2 2 2 2 2 2 2 2 24 4.Þ a l = a l Þ =b t k b t k

25. (4) | | 8 [ 8, 8]x x£ Þ Î -  similarly for y and z.

This represent a cube of side 16 units with
centre at origin.
Now, 8 8x y z- £ + + £  gives space between
two panes namely

(8,0,0)
(0,0,–8)

(0,8,0)
Y

X'Z

Z'X

Y'
(0,–8,0)

(0,0,8)

O

x + y + z + 8 = 0 and x + y + z – 8 = 0 subject
to the limits of , , [ 8, 8]x y z Î -

This will take out 
1 1
4 4

æ ö+ç ÷
è ø

 volume of the cube

Þ The required volume 31 (16) 2018.
2

= ´ =

tt 2048 4
512

Þ = Þ =
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