r— Y—=1 =+5

6 1 4
Parallel vector to the line is
b = 6i+ Aj+ 4k
Far given equation of plane,
3x-y-22=7

norrmal vector to the plane is

f=3i—j—-2k
As given line and plane are perpendicular to each other.
“bhxn=0
i j ok
“l6 A 4(=0
Sl

2 1(=24+4) —J(=12—12) + k(=6 — 34) = 0i + 0] + 0k
Comparing coefficients of j; on both sides

2=6—=31=0
3h=-6
A=-2

19. Question

Write the equation of the plane passing through the point (a, b, ¢) and parallel to the planer- /- j-k =2.
Answer

Given :

A= (a b, c)

Equation of plane parallel to req c I a S 2 4
~F(i+]+k)=2 S
To Find : Equation of plane
Farmulae :

1) Position vectors :

If Ais a point having co-ordinates (a;, ay, a3), then its position vector is given by,
a=a,i+aj+ak

2) Dot Product :

If 7 & D are two vectors

a=a,i+aj+ak

b=h,i+hj+bk

then,

@b = (a; x by)+ (ay % by) + (a3 xb;)

3) Equation of plane :

If a plane is passing through point A, then equation of plane is

rn=an

Where, @ = position vector of A

fl = vector perpendicular to the plane

F=xi+yj+zk

Answer :

For point A = (a, b, ©), position vector is

a=ai+bj+ck

As plane . (i +j + k) = 2 is parallel to the required plane, the vector normal to required plane is



n=i+j+k
Now, g fi=(ax 1)+ (bx1)+(cx1)
=a+b+c

Equation of the plane passing through point A and perpendicular to vector j is

=

F.ii=a
aR(i+j+k)=a+b+c

20. Question

Find the length of perpendicular drawn from the origin to the plane 2x - 3y + 62 + 21 =0,
Answer

Given :

Equation of plane : 2x -3y + 624+ 21 =0

To Find :

Length of perpendicular drawn from origin to the plane = d

Formulae :

1) Distance of the plane from the origin :

Distance of the plane from the origin is given by,

P

d=
inl

Answer :

For the given eguation of plane
2% -3y + 6z2=-21

Direction ratios of normal vector are (2

Therefore, equation of normal ve
7l = 2 —3j + 6k

|7l = {FF T &
=VEF9736

—Vi5
=)

class24

From given equation of plane,
p=-21

Now, distance of the plane from the origin is

Il

a1
i d = —

7
d = 3 units

21. Question
Find the direction cosines of the perpendicular from the origin to the plane 7|6/ -3j-2k|-1=0.

Answer

Given :

Equation of plane : 7, [5,‘_ = gj{‘) et
To Find :

Direction cosines of the normal i.e. | m&n
Farmulae :

1) Direction cosines :

If a, b & c are direction ratios of the vector then its direction cosines are given by
a

Vaz + b2+ c2



b

s vaz+ bt + 2
o c

Vet te
Answer :
For the given equation of plans
r.(6i—3j—2k)+1=0
Equation of normal vector is

il =6f—3j—2k

Va2 +br+ct= 62+ (3% + (—2)°
=V36+9+2
=19

=7

Therefore, direction cosines are

a 6
s
e =0
VeE+bi+cz 7
c -2
L~ 5 - = i 3
sno=(6.527)
22. Question

e plane 7.(5/ -4}-4k =7,

class24

Show that the line 7= 4/ —7&|- i 4 -
Answer
Given :
Equation of plane :: 7, (5f+ 4j—
Equation of line :

F =4t - 7k)+ A(4i - 2j + 3k)
To Prove : Given line is parallel to the given plane.
Answer :

Comparing given plane i.e.

7. (5 +4f — 4k) =7

with 7 i = .7, we get,

n=50+4j—4k

This is the vector perpendicular to the given plane.
Now, comparing given equation of line i.e.

7 — (41 — 7k) + A(4i — 2j + 3k)

with 7 = @ + 4D » we get,

b=4i—2j+3k

Now,

i.b = (5i + 4f — 4k). (41 — 2j + 3k)
=(B5x4)+@x(—2)+(—4)x3)

=20-8-12

=0

Lib=0

Therefore, vector normal to the plane is perpendicular to the vactor parallel to the line.



Hence, the given line is parallel to the given plane.
23. Question

Find the length of perpendicular from the origin to the plane r |2/ -3j -6k -14=0.
Answer

Given :

Equation of plane : 7, (2i — 3] + 6k) + 14 =0

To Find : Length of perpendicular = d

Formulae :

1) Unit Vector :

Let z — 4,i+ a,j + a,k be any vector

Then unit vector of g is

a

lal

Where, |a| = [a,Z+ a,% + a;?

2) Length of perpendicular :

d=

The length of the perpendicular from the origin to the plane
FA=p is given by,

4l

Answer :

Given equation of the plane is
7.(2i- 37 +6k) +14=0
~F(21-3j+6k)=—14

~F(—20+3j-6k)=14 CIGSS24
Comparing above equation with

ER=1

We get,
R=-20+3]—-6k&p=14

Therefore,

|7l = J(=2)2 + 3 + (—6)2
=V4+9+36

= V&9
=
The length of the perpendicular from the origin to the given plane is

p
d=—
Ial

14

7
A d = 2 units
24, Question
Find the value of A for which the line

x=L =1 z=Li | = - = i
==l parallel to the plane 7, (gH_ 3+ 4;;) B

Answer

Given :

X

Equation of line ;X2 - ¥t _ =2
2 3

Equation of plane : 7, (21 + 3] + 4k) = 4



To Find : A
Formulae :

1) Parallel vector to the line :

If equation of the line is =2 = 221 = Z=1 then,
ay by fy

Vector parallel to the line is given by,
b=ayi+bj+c,k
2) Angle between a line and a plane :
If B is a angle between the line 7 = g + 1b and the plane 7 1 = p , then
sinfd = L
Tol-1al
Where, } is vector parallel to the line and
fi is the vector normal to the plane.
Answer :
For given equation of line,

=3 y—i1 F—1

2 3 A

Parallel vector to the line is

b=2i+3j+2k
For given equation of plane,
720+ 3 +4k) =4

nermal vector to the plane is

l=20+3]+4k

Therefore, angle between given lj I
class24

siné = 5m

As given line is parallel too the gi een them is 0.

~8=0

~sin8 =0

ab.R=0

~ (204 3]+ Ak). (21+ 3]+ 4k) =0

A2x2D)+Bx3)+(Ax4)=0

44+494+4X=0

13+4A=0

4) = -13

25. Question
Write the angle between the line
x=1 y-2 =43

T=T=—__z~andtheptanex+y+4=ﬂ‘

Answer
Given :

Equation of line : 22 = =% _ z3
2 1

Equation of plane : x + y + 4 =0
To Find : angle between line and plane

Formulae :



1) Parallel vector to the line :

If equation of the line is ——* = *2* = == then,
£

3 €1
Vector parallel to the line is given by,
b=a,i+bj+e.k
2) Normal vector to the plane :
If equation of the plane is ax + by + cz = d then,
Vector normal to the plane is given by,
n=ai+bj+ck
3) Angle between a line and a plane :

If 8 is a angle between the line 7 — 7 + Ab and the plane 7 7 — D then

I i

=
|

sinf =

Where, } is vector parallel to the line and
i1 is the vector narmal to the plane.
Answer :

For given equation of line,

x-1 _y-2 z+3
3 - F =B

Parallel vector to the line is

b=2i+j—2k

b= y2ZFEF(-272=VE+1+4=+9=3
For given equation of plane,
XxX+y+4=0 I 2

normal vector to the plane is c G SS 4
A=i+j+0k
slal= J12+12402= yIF1+

Therefore, angle between given line and plane is

~ ]

sinf = £
' [o]. 171
*sme=(m+;—zkyﬂ+j+oﬂ
3%x42
’ (ZxD+(1x1)+((—2)x0)
~ 5in@ =
3/2
) ma—2+1_0
AL = B\ﬁ
L
- 36
-sins—l
- T2
1
P e, B et
A Sin (ﬁ)
S—H
1
26. Question

Write the equation of a plane passing through the point (2, -1, 1) and parallel to the plane 3x + 2y -z = 7.
Answer

Given :

A=(2-1,1)

Plane parallel to the required plane : 3x + 2y -z =17



To Find : Equation of plane
Formulae :
1) Position vectors :

If A Is a point having co-ordinates (a;, ap, a3), then [ts position vector is given by,

a=a,i4+aj+ak

2) Dot Product :

If 7 & b are two vectors

a@=a,i+a,j+ask

b=b,i+ b,j+ bk

then,

ab = (a,x b,)+(a, x b,) + (az xb;)

3) Equation of plane :

If a plane is passing through point A, then equation of plane is

FR=@n

=
5

€re, g = position vector of 4

fl = vector perpendicular to the plane
F=xi+yj+zk

Answer :

For point A = (2, -1, 1), position vector is
a=2i—j+k

As required plane is parallel to 3x + 2y -z

Therefore, normal vector of given p » also pe

n=3i+2j—k
Now, @i = (2% 3)+((-1) % 2) m

=6-2-1

wdicular to required plane

class24

Equation of the plane passing through peint A and perpendicular to vector  is

~T.(31+2) —k) =(xi+yj +zk).(3i+ 2] — k)
=3x+2y-z

Therefore, equation of the plane is
3x+2y-2z=3

3x+2y-2-3=0

Objective Questions

1. Question

Mark against the correct answer in each of the following:

The direction cosines of the perpendicular from the origin to the plane 1-'{6; i 3j = H ZE) +1=0 are

=
483 =2
T 9
o 9
el
T FF
Etid =
s il M



D. None of these

Answer
Given: Equation of plane is . (6i — 3j + 2k) +1 =0

Formula Used: Equation of a plane is {i.7" = P where ii is the unit vector normal to the plane, 7 represents a point on the plane and p is the
distance of the plane from the origin.

Explanation:
The equation of the given plane is . (6i — 3] + 2k) = —1 ... (1)
Now, |6i—3j +2k| = V36 + 9+ 2
=i
e, S0k, 72 :
% zt=5] ¥ ;E is a unit vector.

(1) can be rewritten as

which is of the form .7 = p
Perpendicular vector from the origin to the plane is

—6 5 P
= —j4+=]J=- =
i 71 7} 7&
So, direction cosines of the vector perpendicular from the origin to the plane is ('—:g %J

2. Question

Mark against the caorrect answer in e

The direction cosines of the no

class24

A. O.i.O
5

B.0,1,0
C.0,-1,0

D. None of these
Answer

Given: Equation of plane isS5y + 4 =10

Formula Used: Equation of a plane is Ix + my + nz = p where (I, m, n) are the direction cosines of the normal to the plane and (x, y, z) is a
point on the plane and p is the distance of plane from origin.

Explanation:

Given equation is 5y = -4

Dividing by -5,
4
P=F

which is of the form Ix + my + nz=p where =0, m=-1,n=0
Therefore, direction cosines of the normal to the plane is (0, -1, 0)
3. Question

Mark against the carrect answer in each of the following:
The length of perpendicular from the origin to the plane f (3 ;-43 —12}}) +39=01Is

A. 3 units

B. E units
ﬂ

units

m
|t



D. None of these

Answer
Given: Equation of plane is 7. (3i — 4j — 12k) + 39 =0

Formula Used: Equation of a plane is {i.7" = P where ii is the unit vector normal to the plane, 7 represents a point on the plane and p is the
distance of the plane from the origin.

Explanation:

Given equation is 7. (31 — 4j — 12k) = =39 ... (1)

Now, |3i—4j — 12k| = VI + 16 + 142 = V169
=43
Dividing (1) by 13 and multiplying by -1,
PS4 g +2k) =3
13 13 13
which is of the form 4.7 = p
Therefore, length of perpendicular from origin to plane is 3 units.
4. Question
Mark against the correct answer in each of the following:
The equation of a plane passing through the point A(2, -3, 7) and making equal intercepts on the axes, Is
Ax+y+z=3
B.x+y+z=6
Cx+y+z=9
D.x+y+z=4

Answer

Given: A(2, -3, 7) is a point on the intercepts on the axes

: eq‘ﬂ y,2)isa p.dnl@L@e&&ZAmepE on x-axis, y-axis and z-axis

Farmula Used: Equation of plane Is’
respectively.

Explanation:
Let the equation of the plane be
- e .

bk Toad)

Here a = b =c = p (let's say)
Since (2, -3, 7) is a point on the plane,

(1) becomes

2—-3+7

= e
P

p=56

Therefore equation of the plane is

X+y+z=6

5. Question

Mark against the correct answer in each of the following:

A plane cuts off intercepts 3, -4, 6 on the coordinate axes. The length of perpendicular from the erigin to this plane is

3
W29

A units

B. 72_9 units

[ units
29
o]

D. 12 units
29

Answer



Given: Plane makes intercepts 3, -4 and 6 with the coordinate axes.
Farmula Used: Equation of plane is§+f+§ = 1 where (x, y, z) is a point on the plane and a, b, c are intercepts on x-axis, y-axis and z-axis
respectively.

Normal Form of a plane= Ix + my + nz = p where (I, m, n] is the direction cosines and p is the distance of perpendicular to the plane from
the origin.

Explanation:
Equation of the given plane is

X Z
TR

3 -4 &8
ie,4x-3y+2z=12..(1)
which is of the formax + by + cz = d

Direction ratios are (4, -3, 12)

So, J42+ (3 +22=16+9+2

=29
Dividing (1) by 13,
4 3 2 12

e e R e

VZ9© V29 V29 29

which is in the narmal form

Therefore length of perpendicular from the origin is % units
6. Question

Mark against the correct answer in each of the following:

+1. y=2 _z+6

If the line ~ :
i s

is paral lane 2x - 3y + kz = 0, then the value of k is

class24

oy ol

D.

| s | w

Answer

Given:
; L X+ y
1.Equationof lineis 2~ =2 = _= =

2. Equation of plane is 2x -3y + kz =0

Formula Used: If two direction ratios are perpendicular, then

a®,a, + bibs+ce5=0

Explanation:

Direction ratios of given line is (3, 4, 5)

Direction ratios of given plane is (2, -3, k)

Since the given line is parallel to the plane, the normal to the plane is perpendicular to the line.
So direction ratio of line is perpendicular to direction ratios of plane.
=3x2+4x-3+5xk=0

=26-12+5k=0

6
=-.~k—§

Therefore, k = E



7. Question
Mark against the correct answer in each of the following:

If O is the origin and P(1, 2, -3} is a given point, then the egquation of the plane through P and perpendicular to OP is
A.x+2y-3z=14

B.x-2y+3z=12

C.x-2y-32=14

D. None of these

Answer

Given: P(1, 2, -3) is a point on the plane. OP is perpendicular to the plane.

Explanation:

Let equation of planebeax +by + cz=d ... (1)

Substituting point P,

=a+2b-3c=d..(2)

0P =i+2j—3k

Since OP Is perpendicular to the plane, direction ratio of the normal is (1, 2, -3)

Substituting in (2)

1+4+9=d

d=14

Substituting the direction ratios and value of ‘d' in (1), we get

X+ 2y-3z=14

Therefore equation of plane is x + 2y - 3z = 14

8. Question

Mark against the correct answer in'ee

\ Lveclass24

If the line > —

1 1

A7
B.7
cC.4
D.-4
Answer
Given: Equation of plane is 2x -4y +2=7

Line(“'_—l‘] = “’%") =(’;z"3 lies on the given plane.

Formula Used: Equation of a line is

(X‘xi)_ (J"Jﬁ)_(z—zl)_
b, by by

Where (%4, ¥1, 21) is a point on the line and by, b, bs : direction ratios of line.

A

Explanation:

—4 —2 —k
LEth= yT= ‘T=A

So the given line passes through the point {4, 2, k)

Since the line lies on the given plane, (4, 2, k} is a point on the plane.

Therefore, substituting the point on the equatiorl for the plane,

=28-8+k=7

=k=7

9. Question

Mark against the correct answer in each of the following:

The plane 2x + 3y + 4z =12 meets the coordinate axes in A, B and C. The centroid of AABC is
A.(2,3,4)



B. (6, 4, 3)

&= [ Z.il]
3

D. None of these

Answer

Given: The plane 2x + 3y + 4z = 12 meets coordinate axes at A, Band C,

To find: Centroid of AABC

Formula Used: Equation of plane is E + f + f = 1 where (x, y, z) is a point on the plane and a, b, c are intercepts on x-axis, y-axis and z-axis
respectively.

Centroid of a triangle = (ﬁﬁ;ﬁ,ﬂ%ﬂilﬁ%ﬂﬁi)

Explanation:

Equation of given plane is 2x + 3y + 4z = 12

Dividing by 12,
PR
Cas o

Therefore the intercepts on x, y and z-axis are 6, 6 and 3 respectively.

5o, the vertices of AABC are (6, 0, 0), (0, 4, 0) and (0, 0, 3)

Centroid — (o+u+o 0+4+0 G-Hh—a)
T

={2,4/3,1)
Therefore, the centroid of AABC is (2, 4/3, 1)
10. Question

Mark against the correct answer in ing:

If a plane meets the coordinate axes fithat the centroid is(l1,2, 4)t thef@quation of the plane is
Ax+2y+4z=686 éTaégza

B.4x +2y+2=12
C.x+2y+4z=7
D.4x+2y+z=7
Answer

Given: Centroid of AABC is (1, 2, 4)
To find: Equation of plane.

Formula Used: Equation of plane isz+§ +§ = 1 where (x, y, 2) is a point on the plane and a, b, c are intercepts on x-axis, y-axis and z-axis
respectively.

Centroaid of a triangle — (ﬂ*-?ﬂi,&%iﬂl'ﬂ*_’;ﬂﬁi)

Explanation:

Let the equation of plane be
o U

S A )

Therefore, A = 3a, B = 3b, C = 3c where (a, b, ¢) is the centroid of the triangle with vertices (A, 0, 0), (0, B, 0) and (0, 0, C)
Substituting in (1),
y

X
#a'f’ﬁ'l'a: 1

Herea=1,b=2andc=4

X W &
=% §+g + L—z- =1
Multiplying by 12,
4x + 2y +z2 =12
Therefore equation of required plane is4x + 2y +z= 12

11. Question



Mark against the correct answer in each of the following:

X+ W3 F+T i
4 =3

The equation of a plane through the point A(1, 0, -1} and perpendicular to the line

A.2x +4y-32=3
B.2x-4y +3z2=5

C.2x+4y-3z=5

D.x+3y+7z2=-6

Answer

Given: Plane passes through the point A(1, 0, -1).
Plane is perpendicular to the line

x+1~y+3ﬁz+7

2 4 =3

To find: Equation of the plane.
Formula Used: Equation of a plane is ax + by + cz = d where (a, b, c) are the direction ratios of the normal to the plane.
Explanation:

Let the equation of the plane be

ax+by+cz=d.. (1)

Substituting point A,

a-z=d

Since the given line is perpendicular to the plane, it is the normal.

Direction ratios of line is 2, 4, -3
Therefore, 2 +3 =d

d=5

So the direction ratios of perpendic andd=5 I 2
Substituting in (1), c G SS 4
2x +4dy-3z2=5
Therefore, equation of plane is 2x
12. Question

Mark against the correct answer in each of the following:

The line ”T_l - ? - % meets the plane 2x + 3y - z = 14 In the point

A:i(2:5,7)
B.(3,5,7)
C.(5,7,3)
D. (6, 5, 3)
Answer

Given: Line %‘= -"%’ ='_;: meets plane 2x + 3y -z =14

To find: Point of intersection of line and plane.
Explanation:
Let the equation of the line be

T—X w—id a3
2 4 =3
Therefore, any point on the line is (2A + 1, 4A 42, -3A +3)

P

Since this point also lies on the plane,
2020+ 1) + 3(4A +2) - (30 +3) =14
Ar+ 24+ 120 +6+3A-3=14

19A + 5 =14

19
A=5=1



Therefore the reguired point is (3, 5, 7).

13. Question

Mark against the correct answer in each of the following:

The equation of the plane passing through the points A(2, 2, 1) and B(9, 3, 6) and perpendicular to the plane 2x + 6y + 6z =1, s
Ax+2y-32+5=0

B.2x-3y+42-6=0

C.4x+5y-62+3=0

D.3x+4y-52-9=0

Answer

Given: Plane passes through A(2, 2, 1) and B(9, 3, 6). Plane is perpendicular to 2x + 6y + 6z =1

To find: Equation of the plane

Formula Used: Equation of a plane is

alx-x) +bly-vi) +clz-7)=0

where a:b:c is the direction ratios of the normal to the plane.

(%1, ¥1. 21) is a point on the plane.

Explanation:

Let the equation of plane be a(x - ;) + bly —y) + clz-z) =0

Since (2, 2, 1) is a point in the plane,

alx-2)+bly-2)+c(z-1)=0... (1)

Since B(9, 3, 6) is another point on the plane,

al9-2)+b(3-2)+c(6-1)=0
Ja+b+5=0..(1)

Since this plane is perpendicular tg
So,?a+6bh+6c=0=a+3b

By 4 6z = 1, the direction Iatios of the nonﬁoﬁplane will also be perpendicular.

Solving (1) and (2),

az—bzc
sl I3l [f s

& b B
=% == 20
a_b_c
3 4 -5

a:b:c=3:4:5

Substituting in (1),

3x-6+4y-8-52+5=0

3x+4y-52-9=0

Therefore the equation of the plane is 3x + 4y -5z-9 =0
14. Question

Mark against the correct answer in each of the following:

The equation of the plane passing through the intarsection of the planes 3x-y +2z2-4=0and x + y + z- 2 = 0 and passing through the
peoint A(2, 2, 1) is given by

A.7x+5y-4z-8=0

B.7x-5y +4z-8=0

C.5x-7y+4z-8=0

D.5x+7y-4z+8=0

Answer

Gliven: Plane passes through the intersection of planes 3x -y + 2z-4=0and x+ y+ z-2 = 0. Paint A(2, 2, 1) lies on the plane.
Ta find: Equation of the plane.

Formula Used: Equation of plane passing through the intersection of 2 planes P € and P5 is given by Py 4+ APz =0



Explanation:

Equation of plane is
3Xx-y+22-4+A(X+y+2-2)=0..(1)
Since A(2, 2, 1) lies on the plane,
6-24+2-4+A(2+2+1-2)=0
2+3A=0

A =—_2

3

Substituting in (1) and multiplying by 3,

Ox -3y +62-12-2 (x+y+2z-2)=0

Ix-3y +62-12-2%x-2y-22+4=0

Tx—-5y +4z-8=0

Therefore the equation of the plane is 7x-5y +4z-8=10

15. Question

Mark against the correct answer in each of the following:

The equation of the plane passing through the points A(0, -1, 0), B(2, 1, -1) and C(1, 1, 1) Is glven by
A.4x +3y-22-3=0

B.4x-3y+224+3=0

C.d4x-3y+22-3=0

D. None of these

Answer

Given: Plane passes through A(0, -1, 0), B(2, 1, -1) and C(1, 1, 1)

To find: Equation of the plane
Formula Used: Equation of a pla I 2 4
alx - x3) + bly-y1) +clz-2) C GSS

where a:b:c is the direction ratio5 @

(%1, Y1, 21) is a paoint on the plane.
Explanation:

Let the equation of plane be alx - ;) + bly —y;) + c(z-z) =0
Substituting point A,

ax+bly+1l)+cz=0..(1)

Substituting points B and C,
2a+2b-c=0anda+2b+c=0

Solving,

a —b c
2 —1|:|z —1|:|2 2
z 1 11 12
@ b
i =3 =z

Therefore,a:b:c=4:-3:2

Substituting in (1),

4x -3 (y+1)+22=0

4% -3y +22-3=10

Therefore equation of planeis4x -3y + 22-3 =10

16. Question

Mark against the carrect answer in each of the following:

2x-1 2-y ZzZ+1
=B

If the plane 2x - y + 2 = 0 is parallel to the line . then the value of a is

%]

A.-4



B.-2
c.4
D.2
Answer

Given: Plane 2x -y + z = 0 is parallel to the line

To find: value of a

Formula Used: If two lines with direction ratios a;:a;:a3 and by:by:bs are perpendicular, then
a;by + ashs + ash; =0

Explanation:

Since the plane is parallel to the line, the normal to the plane will be perpendicular to the line.

Equation of the line can be rewritten as

x—%_y—z_ z—{—1)
1 -2 a
Direction ratio of the normal to the planeis2:-1:1
Direction ratio of lineis1:-2:a

Therefore,
2+2+a=0
a=-4
Therefore,a = -4
17. Question

Mark against the correct answer in e

\.\Jwclass24

The angle between the line

A.0°

B. 30°
C.45°
D. 90°

Answer

Given: Equation of line is X+l =

1

[

z-1
1

Equation of plane s x -y + z=10
To find: Angle between a line and the normal to a plane,
Formula Used: If 8 Is the angle between two lines with direction ratios by:b,:b3 and c;:c;:c3, then

byey +bycs + bacy
VOZ+ D2 +02 xJel+c +c2

cosd =

Explanation:
Direction ratios of given lineis1:2:1

Direction ratios of the normal to the planeis 1:-1:1

Therefore,
1-2+1
cosf =
ViF4+1xy1+1+1
cosB =0
8 =90°

Therefore angle between them is 90°
18. Question

Mark against the correct answer in each of the following:



The point of intersection of the line e = =2 - andtheplane 2x-y +3z-1=0, s
3 2

A. (-10, 10, 3)
B. (10, 10, -3)
C.(10,-10, 3)
D. (10, -10, -3)

Answer

Given:l_inex—;5=¥=:—_;meeis plane2x -y +3z-1=0

To find: Point of intersection of line and plane.
Explanation:
Let the equation of the line be

¥=F i ¥—3
g & =

Therefore, any point on the line is (3A + 1, 4A -2, -2A + 3)
Since this point also lies on the plane,

232+ 1) - (4A-2) + 3(-22 +3) =1
6Ah+2-4A+2-6A+9=1

-4h =-12

A=3

Therefore required point is (10, 10, -3)

19. Question

Mark against the correct answer In eacl wing:

0, 0), B(0, b, 0) and CIO. 0, c) is given h?

The eguation of a plane passing t
Aax+by+cz=0

B.ax+by+cz=1

Answer

Given: Plane passes through the points A(a, 0, 0), B{0, b, 0) and C(0, 0, )

To find: Equation of plane.

Explanation:

The given points lie on the co-ordinate axes.

Therefore, the plane makes intercepts of a, b and c on the %, y and z-axis respectively.

Equation of the plane is

X y z
— ==
a b ¢
20. Question

Mark against the correct answer in each of the following:

If B is the angle between the planes 2x-y + 2z=3and 6x- 2y + 3z=5,thencos 8 =7

a L
20
12
>
17

25



20
2

Answer

D.

Given: Equation of two planes are 2x-y +2z=3and 6x-2y +3z2=5
To find: cos 8 where 8: angle between the planes
Formula Used: Angle between two planes a;x + iy + GGz=0and agx + byy + ;2= 01s

_ Q3@+ byba+cy0
Va2 +b2+ci xyJad+bE+c2

cos@

where 8 : angle between the planes,
Explanation:
Herea; =2, by=-1,c,=2

32=6,bz=—2.C2=3

12+2+6
= cosf =
Va+1+4x36+4+9
p 20
= cosf = Ix7
Ii'_2(]
= 00sd = 21

Therefore, cos8 = 2

21. Question
Mark against the carrect answer in each of the following:

The angle between the planes2x -y + 2z = ndx+y+2z=7,is

A

o=

class24

RO

0
L | A

D.

1=

Answer

Given: Equation of two planesare 2x-y+z=6andx+y +2z2=7

To find: Angle between the two planes

Farmula Used: Angle between two planes a;x + byy + c;z =0 and asx + boy + ¢z = 0is
aya,+ bbby +cy05

cosf =
Jui-i—bf-i—ci x\[a§+b§+c§

where 8 : angle between the planes,
Explanation:
Herea; =2, by=-1, =1

ax=lhb=1Lc=2

" 2—-1+2
= C0sSd =
Vi+1+1IxJ/1+1+4
3 3
08l = F=——F
V6 x V6
9_3
= C0S —-6
. 1
= C0S —2



=58—R
3

Therefore angle between the planes ls%
22. Question

Mark against the correct answer in each of the following:

The angle between the planes r (3; —Gj +2f{} = 4and;-(2; - i +:1].{) =3 is

Answer

Given: Equation of two planes are 7. (3i — 6] + 2k) =4 and 7. (2i —j + 2k) = 3

To find: Angle between the two planes

Formula Used: Angle between two planes a;x + bjy + c;zz=0and azx + byy + cgz=01is

aya,+ bbby + 05
JaZ +b% +c? xJai + b + 7

cosf =

where 8 : angle between the planes,
Explanation:
Since f = xi + yj +zk, the givene I rewritten as: c I G SS 2 4
3x-6y+2z=4and2x -y + 2
Herea; =3,b; =-6, 07 =2

a2=2,b2=-1,c2=2

6+6+4
= cosf =
VI+36+4xVi+1+4
p 16
=088 = ——
FH3

= 058 = 16
T

16
=8=rcos ! —

21

Therefore angle between the planes is cas“lg

23. Question

Mark against the correct answer in each of the following:

The eguation of the plane through the points A(2, 3, 1) and B(4, -5, 3}, parallel to the x-axis, is
Ax+y-3z=2

B.y+4z=17

Cy+3z=6

D.x+5y-3z2=4

Answer

Given: Plane passes through the points A(2, 2, 1) and B(4, -5, 3) and is parallel to x-axis

To find: Equation of plane

Formula Used: Equation of a plane parallel o x-axis is



bly -y1) +clz-2)=0

Explanation:

Let the equation of the plane be
bly-yi1)+clz-2)=0

Since A(2, 3, 1) lies on the plane,
bly-3) +ecz-1)=0 ...(1)

Since B(4, -5, 3) lies on the plane,
b(-5-3)+c(3-1)=0
B8b+2c=00r-4b+c=0
bic=1:4

Substituting in (1),

y-3+4z-4=20

y+4z=7

The equation of the planeisy + 4z = 7
24, Question

Mark against the correct answer in each of the following:

A variable plane moves so that the sum of the reciprocals of its intercepts on the coordinate axes is (1/2). Then, the plane passes through
the point

A. (0,0, 0)
B.(1,1,1)
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Given: Variable plane moves so thatthe: of the reciprocals of its int lo] “axesis (1/2)

D
I
a b+c 1

Explanation:
Let the intercepts made by the plane on the co-ordinate axes be a, band c.
Jl,11 1
a b ¢ 2
Let the equation of the plane be
S+ Z4i=1
On solving for each of the glven options,
(0, 0, 0) = LHS # RHS
(1,1, 1) = LHS # RHS

(1 1 1) g Eu b b B
e e v s e e
2°23) 2a 2b 2 2

(1+1+1) 3 RHS
= Bl S
a b ¢ 4

(2.2.2) LHs—3+3+3-2x(3+1+1)_1_RH3
; T T B g b oa

Therefore, plane passes through the point (2, 2, 2)
25. Question

Mark against the correct answer in each of the following:
The equation of a plane which is perpendicular to (2;—33+R' and at a distance of 5 units from the origin is

A2x-3y+z=5

B.2x-3y +z=5/14



@]
13|
|
tas |t
3
— |~
Il
th

5

T

D.

b |

L B

3 1
Answer
Given: Plane is perpendicular to (2i — 3j + k) and is at a distance of 5 units from origin.
To find: Equation of plane

Farmula Used: Equation of a plane is Ix + my + nz = p where p is the distance from the origin and |, m and n are the direction cosines of the
normal to the plane

Explanation:

Direction ratio of normal to the plane is 2:-3:1
[2i -3 +k|=VET9+1=14
Therefore, direction cosines of the normal to the plane is

I = = =

-3
—,n
V14 1

&l

%, m
Since the equation of a plane is Ix + my + nz = p where p is the distance from the origin,

2% -3y +z = 5/14

Therefore, equation of the plane is 2x - 3y + z = 5V14

26. Question

Mark against the carrect answer in each of the following:

The equation of the plane passing through the point A(2, 3,4) and parallel to the plane 5x - 6y + 7z =3, is
A.5x -6y + 7z=20
B.7x-6y +52=72

C.20x-18y + 14z2=11

class24

toSx-6y+7z=3

D.10x-18y + 28z =13

Answer

Given: Point A(2, 3, 4) lieson a pl
To find: Equation of the plane
Formula Used: Equation of a plane is

alx-x1) +bly-vi)+clz-7)=0

where a:b:c is the direction ratios of the normal to the plane
(%1, ¥1, 2;) is a point on the plane.

Explanation:

Since the plane (say P;) is parallel to the plane 5x - 6y + 7z = 3 {say P3), the direction ratios of the normal to Pj is same as the direction
ratios of the normal to P,.

i.e., direction ratiosof Py is5:-6: 7

Let the equation of the required plane be

alx-x7) +bly-y;)+clz-2)=0
Herea=5b=-6andc=7

Since (2, 3, 4) lies on the plane,
5(x-2)-6(y-3)+7(z2-4)=0

5x-6y +72-10+18-28=0

5x -6y + 7z =20

The equation of the plane is 5x - By + 7z = 20

27. Question

Mark against the carrect answer in each of the following:
The foot of the perpendicular from the point A(7, 14, 5) tothe plane 2x + 4y -z=21is
A.(3,1,8)



B. (1,2, 8)

E.i(3:-355)

D. (5,-3,-4)

Answer

Given: Perpendicular dropped from A(7, 14, 5) ontothe plane 2x + 4y -z = 2
To find: co-ordinates of the foot of perpendicular

Formula Used: Equation of a line is

X Y Yu E-Eg

I A T

Where b;:by:bs is the direction ratio and (x;, X3, X3) is a point on the line.
Explanation:

Let the foot of the perpendicular be (a, b, ¢

Since this point lies on the plane,

2a+4b-c=2..(1)

Direction ratio of the normal to the planeis2: 4 :-1

Direction ratio perpendicular = direction ratio of normal to the plane

So, equation of the perpendicular is

X=Xy Y= _T-2 _
2 4 —1

A

Since (a, b, €) is a point on the perpendicular,

x—a y-b z-¢

2 4 =

(7, 14, 5) is a point on the perpendicul

7—a_14—b_5—c_1
5 B O = -

class24

So,a=7-2M\b=14-4), c=
Substituting in (1),

14-4N +56-16A-5-A=2
2IA=70-7 =63

A=3

Therefore, foot of the perpendicular is (1, 2, 8)

28. Question

Mark against the correct answer in each of the following:

The eguatlon of the plane which makes with the coardinate axes, a triangle with centroid (a, B, y) Is given by
Aax +By+yz=1

B.ax +By+vyz=3

C_iq.}_‘.;.z:]_
a p v
Biaedlat-_g
a B v

Answer

Given: Centroid of triangle is (a, B, y)

To find: Equation of plane.

Formula Used: Equation of plane i5§+f+§ = 1 where (x, y, z) is a point on the plane and a, b, c are intercepts on x-axis, y-axis and z-axis
respectively.

Centraid of a triangle = (“* Tt Ndetn D ‘:?*")

Explanation:
Let the equation of plane be



L e .
g g 5 1 L3 )
Therefore, A = 3a, B = 3B, C = 3y where (a, b, c) is the centroid of the triangle with vertices (A, 0, 0), (0, B, 0) and (0, 0, C)

Substituting in (1),

Herea=a,b=fBandc=y

x z
==‘—+X+—=3
4

B v

Therefore equation of required plane is §+% 7 % =3

29. Question

Mark against the correct answer in each of the following:
The intercepts made by the plane 17(2{ - 3j +4l‘() =12 are

A.2,-3,4

B.2,-3,+6

C.6,-4,3

D.-6,4,3

Answer

Given: Equation of plane is 7. (2f — 3j + 4k) = 12
To find: Intercepts made by the plane.

Formula Used: Equation of plane is§+f+f = 1 where (x, y, z) is a point on the plane and a, b, c are intercepts on x-axis, y-axis and z-axis
respectively.
Explanation:
The equation of the plane can c I a SS ! 4

2% -3y +4z=12
Dividing by 12,

ol 2 (e ichi i
°+_4+3 =1 which |softheforma
Therefore the intercepts made by the plane are 6, -4, 3
30. Question

Mark against the carrect answer in each of the following:

x-2 y+3 z+4
1 =2 =3

The angle between the line and the plane2x -3y +z=95is

)
A.cos | —
14

B. gi_n_l i]
\ 14

Given: Equation of line is »

€. cos !

|
D. sm"[

Answer

1|

1| s

2 ¥+3 Et4
2 3

Equation of the plane |s2x-3y +2z=5
To find: angle between line and plane

Farmula Used: If 8 is the angle between a line with direction ratio by:b;:b3 and a plane with direction ratio of normal ny:nz:ns, then



nyby + nyb, +ngb,

siné =
V2 +n% +n? x Jb? + bZ + bZ

Explanation:
Here direction ratio of the lineis 1:-2: -3

Directlon ratio of normal to the planeis 2:-3: 1

Therefore,
2+6—3

sinég =

Vi+4+9x4/4+9+1
ing $
sin -

V14 x 14

5

-
8 =sin 13

Therefore, angle between the line and plans is sin“l—':

31. Question

Mark against the correct answer in each of the following:

The angle between the line E-(i+j—3i{)+?_(2i+2}+f() and the plane ;(61 —3j+2f() =35, Is

class24

Given: Equation of line is 7. (i +j —
Equation of plane is 7. (61— 3f + 2k) =5

To find: angle between line and plane
Formula Used: If 8 is the angle between a line with direction ratio by:by:by and a plane with direction ratio of normal ny:n;:ns, then

nyby +nybs +ngbs

sind =
V2 +n% +nd x /b2 +b? + b2

Explanation:

Here direction ratio of the lineis2:2 : 1
Direction ratio of normal to the plane is 6:-3:2
Therefore,

12-6+2
T JAFa+ix36+0+2

siné

ing »
sinf= ——
X7

8

8 =sin*—
21

Therefore, angle between the line and plane Is sin"ﬁ

32. Question

Mark against the correct answer in each of the following:

The distance of the point {§+Zj+5f() from the plane I-(i+]+k)+17=0. is



25
A. — units

2

25
B. — units

NE)
C. 25V2 units
D. 25v3 units
Answer
Given: Point is at (f + 2]+ 5#?) and equation of plane is 7. (1‘ +j+ ﬁ) +17=0
To find: distance of point from plane
Formula Used: Perpendicular distance from (x4, ¥, ;) to the planeax + by +cz+d=01s

lax, + by, + ¢z, + d|
VaZ + 0%+ c?

Explanation:

The point is at (1, 2, 5) and equation of planeisx+y+z+17=0

3 14245417
Distance = ——"
¥ ViFidl
25
V3

Therefore, distance = :—; units

33. Question
Mark against the carrect answer in each of the following:

The distance between the parallel plan 6z=5and6x-9y + 182+ 20=0, Is

class24

5
A. = units
3

B. 5v3 units

| 438 _S. units

D. 8V5 units

Answer

Given: The eguations of the parallel planesare 2x -3y + 6z=5and 6x-9y + 182+ 20 =0

To find: distance between the planes

Formula Used: Distance baetween two parallel planes ax + by + cz + g =0andax; + by; 4+ ¢z, +d; =01is
d, —d,

Vatbit e

Explanation:

The equations of the parallel planes are:

2% -3y +62-5=0
20
2x-3y + 62+?=0
Therefore distance between them is
R+s
Vv4+9+36

35
3 x/49
5

3
Therefore distance between the planes is %units

34. Question



Mark against the correct answer in each of the following:
The distance between the planes x + 2y -2z +1=0and 2x+ 4y -4z2-4z+5=0,is
A. 4 units

B. 2 units

c. units

12| —

0.1 units
4

Answer
Given: The equations of the planes arex + 2y -2z + 1=0and 2x + 4y -4z-4z2+5=0
To find: distance between the planes
Formula Used: Distance between two parallel planes ax + by + cz+ dy =0and ax; + by; + ¢z, +dy =01s
d, —d,
Explanation:
The equations of the planes are:
X+2y-2z2+1=0and2x+4y-42-424+5=0
Multiplying the equation of first plane by 2,
2% +4dy-4242=0
Therefore distance between them is
Bis
VE+9+36

I 35
3 x /49

class24

Therefore distance between the pla

35. Question
Mark against the correct answer in each of the following:

The image of the point P(1, 3, 4) inthe plane 2x -y +z+ 3 =0, s
A.(3,-5,2)

B.(3,5,-2)

C.(3,52)

D.(-3,5,2)

Answer

Given: Equation of plane is2x-y+ 2+ 3=0.Pisat (1,3, 4)

To find: image of P

Explanation:

P{1,3. 4)

4 |

2e-p4+r4+32=0

Py, vy 200
From the figure, P’ is the image of P and B is the midpoint of PP’

If B is (a, b, ¢}, then



