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Question 1: Perpendiculars are drawn from points on the line (x+2)/2 = (y+1)/-1 = z/3 to the plane x+y+z = 3.

The feet of perpendiculars lie on the line is

(a) x/5 = (y-1)/8 = (z-2)/-13

(b) x/2 = (y-1)/3 = (z-2)/-5

(c) x/4 = (y-1)13 = (z-2)/-7

(d) x/2 = (y-1)/-7=(z-2)/5

Solution:

Given that the equation of the line is (x+2)/2 = (y+1)/-1 =z/3 =4
So any point P on the line is x = 2A-2, y = -A-1, z= 3\ ..(1)

It lies on the plane x+y+z =3

=>(2A-2) + (-A-1)+ 31 =3

=4r-6=0

=A=3/2

Substitute A in (i) and get P

So P=(1,-5/2,9/2) ..(ii)

We can observe that (-2, -1, 0) is a point on the line.

Let (x, vy, z) be the foot of the perpendicular from point (-2, -1, 0) on the plane x+y+z = 3.
=> (x+2)/1 = (y+1)/1 = (z-0)/1

=-(1(-2) + 1(-1) + 0(1) - 3)/(1*+1*+1%)

= Q(x,y,z)=(0, 1, 2) ..(ii1)

Direction ratios of PQ = (1, -7/2, 5/2) (from (ii) and (iii))
=(2,-7,5) ..(iv)

From (iii) and (iv), equation of required line is x/2 = (y-1)/-7 = (z-2)/5

Hence option d is the answer.

Question 2: Two lines L;: x =5, y/(3-a) =z/-2 and L,: x = a, y/-1 =7/(2-0) are coplanar. Then a can take

values
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(a) 1

(b) 2

(c)3

(d)4

Solution:

Given lines L;: x =5, y/(3-a) = z/-2 and
L,: x =0, y/-1 =2/(2-0)

L, and L, are coplanar.

So

h— « 0 0
0 3 — « —2 =0
0 —1 2 — «

=> (5-0)(3-0)(2-a) -2 =0

=> (5-0)(6 - 30.- 20+ a*-2)=0
= (5-a)(a-1)(0-4) =0
=a=1,4,5

Hence option a and d is the answer.

Question 3: Let P be the image of the point (3, 1, 7) with respect to the plane x-y+z = 3. Then the equation
of the plane passing through P and containing the straight line x/1 =y/2 = z/1 is

(a) x+y-3z=0
(b) 3x+z=0
(c) x-4y+72=0
(d)2x-y=0
Solution:

Equation of line passing through P is (x-3)/1 = (y-1)/-1 = (z-7)/1
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Distance of point P from the given plane = -2(6)/3 = -4

(x-3)1 = (y-1)/-1 =(z-7)/1 = -4

=x=-1,y=5,z=3

=P=(-1,5,3)

Equation of plane passing through P is a(x+1) + b(y-5) + ¢c(z-3) =0

Normal of the plane is perpendicular to the line from which this plane passes through.
So at2b+c =10 ..(1)

The plane will also pass through the origin since the line passes through the origin.
So a-5b-3¢c =0 ..(ii)

Solving (i) and (ii)

a/l =b/-4=c/7

Required equation of plane is (x+1) -4(y-5) +7(z-3) =0

= x-4y+7z=0

Hence option c is the answer.

Question 4: The equation of the plane passing through the point (1, 1, 1) and perpendicular to the planes 2x
+y-2z=5and3x-6y-2z="7is

(a) 14x+2y+15z =31

(b) 14x+2y-15z=1

(¢) -14x+2y+15z=3

(d) 14x-2y+15z=27

Solution:

Letplane P, =>2x +y-2z=5
P,=>3x-6y-2z=7

Let P be the plane perpendicular to P, and P,
Also P passes through (1, 1, 1).

Hence required equation =
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r—1 y—1 2-1
2 1 —2 =0
3 —6 —2

= (x-1)(-2-12) - (y-1)(-4+6) + (z-1)(-12-3) =0

=> 14x-14+2y-2+15z-15=0
=>14x + 2y +15z=131

Hence option a is the answer.

Question 5: If for some = R, the lines L, : (x+1)/2 = (y-2)/-1 = (z-1)/1 and L, : (x+2)/a. = (y+1)/(5-a) =

(z+1)/1 are coplanar, then the line L, passes through the point:

(a) (2, -10, -2)
(b) (10, -2, -2)
(©) (10,2, 2)
() (-2, 10, 2)
Solution:

A(-1,2,1), B(-2,-1,-1)

———
ABbiby| =0
—1 -3 2
2 —1 1
a H—a 1
-1(-1+0-5)+3(2-0))-2(10-20+a) = 0

6-0+6-30+20-20 =0

-8-2a=0

=0
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o=-4

L,: (x+2)/-4 = (y+1)/9 = (z+1)/1

Check options. (2, -10, -2) satisfies above equation.

Hence option a is the answer.

Question 6: The distance of the point (1, -2, 3) from the plane x-y+z = 5 measured parallel to the line (x/2) =

(¥v/3) = (@-6) is:
(a) 1/7

(b) 7

(©) 7/5

d) 1

Solution:

Equation of line through (1,-2,3) whose d.r.s. are (2, 3, -6)

(x-1)/2 = (y+2)/3 = (z-3)/-6 = A
Any point on the line (2A+1, 3X-2, -6A+3)
Substitute in equation of plane
Xx-ytz=15

20+1- 3042 -6A+3 =5

ST =-1

r=1/7

Distance = V((21)*+(3))*+(61)%)
= V(4N+9)*+361%)

=T\

=1

Hence option d is the answer.

Question 7: Let P be a point in the first octant, whose image Q in the plane x + y = 3 (that is, the line
segment PQ is perpendicular to the plane x + y = 3 and the mid-point of PQ lies in the plane x + y = 3) lies
on the z-axis. Let the distance of P from the x axis be 5. If R is the image of P in the xy-plane, then the

length of PR is
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Solution:

Let the coordinates of P are (a, b, ¢).

Coordinates of Q are (0, 0, ¢) and coordinates of R are (a, b, -c).
Given PQ is perpendicular to the plane x+y =3

So PQ parallel to the normal of the given plane.

(aitbyj) is parallel to (itj). (i, j are unit vectors)

Comparing we geta =b.

Since the midpoint of PQ lies on plane x+y =3

Soa/2+b/2=3

=>atb=06

=>a=3,b=3

So distance of P from x axis = V(b*+c?) = 5 (given)

=> (b*+¢?) =25

c?=259=16

=>c=14

So PR = |2¢]|

=8

Question 8: Let a, B, v, d be real numbers such that o>+ p*+y 2 #0 and o + y = 1. Suppose the point (3, 2, -1)
is the mirror image of the point (1, 0, -1) with respect to the plane ax + By + yz = 6. Then which of the
following statements is/are TRUE?

(@Aa+p=2

(b)d-y=3

(c)6+p=4

(o+pty=3

Solution:
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2 P(1,0,-1) Rt

©Q(3,2,-1)

Midpoint of PQ =A(2, 1, -1)

Direction ratios of PQ=2,2,0

As PQ perpendicular to plane and midpoint lies on plane.

The equation of the plane is

2(x-2) +2(y-1) + 0(z+1) =0

=x+y=3

Comparing with ax + fy +yz= 293

Wegeta=1,=1,y=0and =3

Hence options a, b, ¢ are true.

Question 9: In R’, consider the planes P;: y = 0 and P,: x+z = 1. Let P, be a plane, different from P, and P,,
which passes through the intersection of P, and P,. If the distance of the point (0, 1, 0) from P; is 1 and the
distance of a point ( a, B, v ) from P; is 2, then which of the following relation is (are) true?

(a) 20 +p+2y +2=0

(b) 20 -p+2y +4 =0

(c) 2a.+B-2y -10=0

(d) 20, -p+2y -8 = 0
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Solution:

LetP; be P, +AP, =0

=> (xtz-1)+ Ay =0

=> x+Ay+z-1=0

Distance of the point (0, 1, 0) from P, is [(A-1)/NQ2+0%)| = 1
= (A-1)* = (2+1%)

=2A+1=2

=-2\=1

=A=-1/2

Distance of point (a, B, y) from Ps: [(0+AB + y-1) NQ2+A?)| =2
[(a-(B/2) +y-1) /(3/2)| =£2

a- (B/2) +y-1=x3

=>20-pf+2y-2=%6
=>2a-B+2y-8=0o0r20-f+2y+4=0

Hence option b and d are the answers.

Question 10: If the straight lines (x-1)/2 = (y+1)/k = z/2 and (x+1)/5 = (y+1)/2 = z/Kk are coplanar, then the
plane(s) containing these two lines is (are)

(a)y+2z=-1
(b)yy+z=-1
(©)y-z=-1
(dy-2z=-1
Solution:

Given that lines are coplanar.
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Lo—IT1 Y2—Y1 22— 21

a; b, Cq =0
a3 by C2

2 0 0

2 k 2 =0

5 2 k

=>Kk =12

For k = 2, equation of the plane is given by

r—1 y+1 =z

2 2 2 =0
5% 2 2
=>y-z+1 =0
=>Vy-Z = -]

For k = -2, equation of the plane is given by

r—1 y+1 =z

2 —2 2 =0
5 2 —2
=>y+Z+1 =0
=>y+z=-1

Hence option b and c are correct.
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