Three Dimensional Geometry

Questionl

If a line makes angles 90°, 60° and 0 with x, y and z axes respectively, where 6 is

acute, then the value of 0 is

KCET 2025
Options:

A.

B

B.

INE

C.

|y

D. %
Answer: A

Solution:

A line’s direction cosines along the X, y, z axes are
cosa, cosf, cosy

where o = 90°, 8 = 60°, and v = 6. They satisfy
cos’a + cos? B+ cos?y=1.

Compute the known cosines:

ecosa =cos90° =0

1

*cos 8 = cos60° = 3

Plug in and solve for cos :

2
02+(i) +cos20=1 — %+cos20:1 — cos20:%

2

Since 0 is acute, cos 6 > 0, so

cosf = @ .
Therefore

0= arccos(%g) =%.
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T
Answer: E

Question2

The equation of the line through the point (0, 1, 2) and perpendicular to the line
r—1 y+1 _oz—1 .

5 — 3 — =2 I8
KCET 2025
Options:
_ oyl _ 22
A= =5
x __y-1  z-2
B. % =4 =5

T4 3
D.§ =5 =5
Answer: B
Solution:

The given line has direction vector
v=1(2,3,-2).

We seek a direction d = (d1, d2, d3) with
v-d=2d; + 3d2 — 2d3 = 0.

One convenient choice is

di=-3, da=4, d3=3

since
2(-3)+3(4)—2(3)=—-6+12—-6=0.
Hence the required line through (0, 1, 2) is

z—0
-3

_oy=1l 22
- 4 T 3

which is Option B.

Question3

The distance of the point P(—3,4,5) from yz plane is
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KCET 2025
Options:

A. 4 units

B. 5 units

C. -3 units

D. 3 units

Answer: D

Solution:

The yz-plane is given by = 0. So the distance from P(xo, Yo, 20) to that plane is

d=l|zo| = | — 3| =3.

Answer: 3 units (Option D).

Question4

0 — —2 — —_
If lines "’3_31 = 4= =23 and £

then k is equal to

KCET 2024
Options:

10
A -1

7
B. —%
C.-10
D. -7

Answer: A

Solution:

by = —3i + 2kj + 2k
and by = 3i+j — 5k

Now, bi-b2=0

Get More Learning Materials Here: &
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y—95 _ 2—6
1 — -5

are mutually perpendicular,
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= —-9k+2k—-10=0
=—7k=10

~10
k= —
7

1o

Hence, the value of k is —=-.

Question5s

The distance between the two planes 2x 4 3y + 42 = 4 and 4z + 6y + 82 = 12
is

KCET 2024
Options:

A. 2 units

B. 8 units

_2 ;
C. mumt

D. 4 units

Answer: C
Solution:

The equations of planes are
2¢+3y+4z=4 ...()
4z + 6y + 8z =12

2¢ +3y+4z=6 ... (i)

It can be seen that the given planes are parallel. It is known that the distance between two parallel planes is ‘ \/% .
SO’ D = ‘% = L_ unitS

V2 3)*+(9)? 29
Question6

The sine of the angle between the straight line 22 = y3 4-2 are the plane

20 —2y+2z=251s

KCET 2024
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Options:

1
A. i
_2
B. 5v/2
C. 3
3
D. N
Answer: A
Solution:

We have, the equation of line as
r—2 y—-3 4-—2
3 4 -5
z—2 y—3 z—4

3 4 5

This line is parallel to the vector b = 3i+ 43 + 5k

Equation of plane is 2z — 2y + z =5

Normal to the plane is n = 2i — 2j +k

b-n
Then, sinf = bl[]
B | (3i+4j+5k)- (1—2j+k)|
VB2 Erdr1
_6-8+5 3 1
VBOWO 15V2 BV2
Question7

The equation zy = 0 in three-dimensional space represents

KCET 2024

Options:

A. a pair of straight lines

B. a plane

C. a pair of planes at right angles
D. a pair of parallel planes

Answer: C
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Solution:

In three-dimensional space, the equation xy = 0 represents a set of points where the product of the coordinates z and y is zero.
This can be interpreted as follows:

The product zy = 0 is satisfied if either x = 0 or y = 0.

The condition z = 0 describes the yz-plane, which is a plane that includes all points where the z-coordinate is zero.

Similarly, the condition y = 0 describes the zz-plane, which is a plane that includes all points where the y-coordinate is zero.

Therefore, the equation zy = 0 in three-dimensional space actually represents two planes that intersect along the z-axis. These
two planes:

The yz-plane (where = = 0).
The zz-plane (where y = 0).
These planes are perpendicular to each other because they intersect along the z-axis at right angles. Thus, the correct answer is:

Option C: a pair of planes at right angles

Question8

The plane containing the point (3,2, 0) and the line 2= = ygﬁ =22 s
KCET 2024

Options:

Az—-—y+z=1
Bzt+ty+z=5
CrxH+2y—z=1
D.2z—-—y+2z=5
Answer: A
Solution:

76 — .
= yT =2z 44 also lies on the plane.

Given that point (3,2, 0) lies on plane and line 9”;3
*.* Plane contains points (3,2, 0) and (3, 6,4)

The DR's of line joining these two points is (0,4, 4).
Therefore, DR’ s of normal to plane is
(i+5)+4k) x (4) +4k) = 41 — 4j + 4k
Therefore, the equation of plane is

dr —4dy+4z=k
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" Point (3,2, 0) lies on planes. So, we get
k=4x3-4x24+4x0=4

Hence, the equation of plane is z — y + z = 1.

Question9

If a line makes an angle of - with each X and Y axis, then the acute angle
made by Z-axis is

KCET 2023
Options:

A.

w3

B.

TE

C.

INE

™
D. 3
Answer: C

Solution:

Given,a == %
Let acute angle made by Z-axis be +.
We know that

cos® o+ cos® B+ cos®y =1

1\?2 1\?
= <5> +(§) +cos?y=1
1

= 42 feos?y=1
Z Z Cos™ v =

1
= cos27:1——:>cos'y::|:—

2 v

= =7 [. y is acute]

Question10

The length of perpendicular drawn from the point (3, —1,11) to the line

r _ Yy=2 _ 2-3 -
2 — "3 — 1 I8
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KCET 2023
Options:
A. /29
B. /33
C.+/53
D. V66

Answer: C

Solution:

Let the foot point of the perpendicular drawn from the point P(3, —1,11) on the straight line be L.

.. Hence, L lies on the straight line

x _ Y2 _ -3 _
Let 5 =5 ==t

. L(2t,2 + 3t,3 + 4t) [where, t is arbitrary constant]

.". The direction ratios of PL are (2t — 3,2 + 3t + 1,3 + 4t — 11) or (2¢ — 3,3t + 3,4t — 8)

Again, the direction ratios of the straight line.

5= y§—2 = 22 are (2,3,4).

Since, PL is perpendicular on the straight line.
Then;

(2t —3) 2+ (3t+3)-3+(4—8)-4=0
4—-6+9t+94+16t—32=0

29t = 29

t=1

Hence, L(2,5,7)

(PL)=+/(2-3)2+(5+1)2+ (7—11)2 = /53

Questionll

The equation of the plane through the points (2,1,0), (3,2, —2) and (3,1,7) is

KCET 2023

Options:
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A2z —3y+42—-27=0
B.6x-3y+2z—-7=0
C.Tc —9y—2—-5=0
D.3x —2y+62—27=0
Answer: C

Solution:

We know that the equation of a plane passing through three non-collinear points.

(z1,91,21), (22,Y2, 22) and (z3,ys3, 23)
T—x1 Y-y z—2
Ty —T1 Y2~ Y1 R2— 21
T3—T1 Y3 — Y1 23— 21

=0

z—2 y—1 z—-0
= 3-2 2-1 -2-0
3—-2 1-1 7-0
z—2 y—1 =z
= 1 1 -2
1 0 7
= (-2)(7T-0)—(y—1)(T+2)+2(0-1)=0
= Tr—14—(y—1)9+(—2)=0

= Tx—9y—2—-5=0

=0

=0

Question12

y+3 _ —2+2
3 2

The point of intersection of the line z + 1 =
3z +4y+ 5z =101is

with the plane

KCET 2023

Options:

Answer: B

Solution:
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Let ’”TH = %3 = %4“2 =k

Thus, any point on this line will have co-ordinates.
r=k—1,y=3k—3,z=—-2k+2

This line intersects the plane 3z + 4y + 5z = 10

Since, the value of z, y, z must satisfy equation of plane.

=3(k—1)+4(3k—3)+5(—2k+2)=10
=3k—3+12k—12+ 10— 10k =10

= bk—-5=10

= k=3

.". The point of intersection is (z, y, 2)

—2=3-1,y=3x3-3,2=-2x3+2
= (z,y,2) = (2,6,—4)

Questionl3

If (2,3, —1) is the foot of the perpendicular from (4,2, 1) to a plane, then the
equation of the plane is

KCET 2023
Options:
A2r+y+22—-1=0
B.2z -y+2z=0
C2z+y+22—-5=0
D2z —-y+22+1=0
Answer: D

Solution:

Since, the line joining the two points is perpendicular to the plane, it's DR's will given the normal to the plane.
DR's of the normal = (4 — 2,2 — 3,1+ 1) = (2,-1,2)

Hence,a = 2,b= —1and c = 2

Since, the plane passes through (2,3, —1).

d=2(2) +3(-1) — 1(2)
d=-1

Hence, the required equation of plane is 2z — y 4+ 2z = —1
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Question14

The octant in which the point (2, —4, —7) lies is

KCET 2022
Options:

A. Eighth

B. Third

C. Fourth

D. Fifth
Answer: A

Solution:

The following table shows the signs of the coordinates in eight octants.

Octants — I IT 111 v A% VI VII VIII
Coordinates |
x + - — + + — — +
y + + — — + + — —
z + + + + — — - -

Given, point is (2, —4, —7).

It lies in VIII quadrant.

Questionl5s

The coordinates of foot of the perpendicular drawn from the origin to the plane
2¢ — 3y + 4z = 29 are

KCET 2022
Options:
A.(2,3,4)

B. (2, —3,—4)
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C. (2, —3,4)
D. (—2, -3, 4)
Answer: C

Solution:

Given, equation of plane is 2z — 3y + 4z = 29

Since, OP is perpendicular to the plane

2z — 3y + 4z =29

Therefore, Direction Ratios of OP will be < 2, —-3,4 >.
Equation of line OP will be

-0 _ y0 _ 20 _
zz ___3_24 _)‘(SaY)

Coordinates of P will be (2X, —3X,4\).
" P lies on plane, so 2(2)) — 3(—3X) + 4(4X) = 29

= 4N+ 9\ +16A = 29
= A=1

.". Coordinates of P will be (2, —3,4).

Question16

is

z+3 _ y—1 243 z+1 _ y—4 _ 2-5
3 5 g and 4= =

The angle between the pair of lines T =5

KCET 2022

Options:

A. 0 =cos ! [ 31 ]

ot
<<
I
o

B. 0 = cos! [8

‘wl
—_

15

Get More Learning Materials Here : & m @) www.studentbro.in



C.0=cos! [%}
D.f = cos! [5—5}
Answer: A

Solution:

Given, equation of lines are

z+3 y—1 z+3

s 5 — 1 e (1)
z+1 y—4 z-5 .
and T =1 =3 .. (i)

Direction ratios of line (i) : < 3,5,4 >
Direction ratios of line (i) : < 1,4,2 >

We know angle between pair of lines is given by

aiaz2+bibatcice

‘/a%-ﬁ—bf—kc% / a§+b§+c§

where, < a1,b1,c1 > and < as, b, c2 > are direction ratios of respectively lines.

cosf =

3Xx1+5x4+4x2
V32452 +44W12 + 42 + 22

cosf =

B 3+20+8 _‘ 31 | 31
V91251 16V1+16+4 5v/2v/21 5v/42

31
6 = cos ™! <—)
5v42

Questionl7

A~ A~ A

The distance of the point whose position vector is (2i + j — k) from the plane
r-(i—2j+4k) =4is

KCET 2022

Options:
8

A. N

B. 8v/21

_ 8
EERVOT1
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8
D. —51

Answer: A

Solution:

Equation of plane r - (i — 2j + 4k) = 4
= r-n=d
Pointa:2i+j—f<
n=1i-2j+4k,d=4

Distance:la'n_d|: (23"‘3—1;)‘(%_254—41;)—4
n| \/12 2)2 T 42
2—2—-4— 4‘ ‘
VI+4+16 ¢21
Question18

The equation of the line joining the points (—3,4,11) and (1, —2,7) is

KCET 2021

Options:

z+3 _ y—4 _ z—11
A. 2 3 4

z+3 _ y—4 z—11
B. -2 — 3 — 2

C z+3 _ yt4d 211
© =2 3 4

43 _ yt4d 2411
D. 2 T -3 — 2

Answer: B
Solution:

Given, points are (—3,4,11) and (1, —2,7).
Let A(—3,4,11) and B(1,—-2,7)
Direction ratios of AB=1—(—3),—-2—4,7—11

=4,-6,—4
= —23,2

Now, we have one point (—3,4,11) = (1, y1, z1) and direction ratios (a, b, c) = —2,3,2

*.» Equation of line :
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a b c
z+3 y—4 z-11
-2 3 2

Question19

The angle between the lines whose direction cosines are <§, %, @) and
( V3 1 —¢§>
40740 2

KCET 2021
Options:

A

B. &

C. 3

D. 7

Answer: C

Solution:

Given, direction cosines of line 1 : (I1,m1,n1)

4074072

_(£,3,4)

direction cosines of line 2 = (I3, M3, n3)

- (£.4-9)

y3 1 _
20407 72

We know that, angle between two lines is given by cos 6 = |l1ly + mimsy + nyns|

CoST =17y 4 "171 T2 2
_13 LE‘_3+112‘
|16 16 4| 16
_|.8|_1
Tl 18] 2
T
=3

Question20
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If a plane meets the coordinate axes at A, B and C in such a way that the
centroid of A ABC! is at the point (1,2, 3), then the equation of the plane is

KCET 2021
Options:
At+s+5=1

B.s+¢+5=1

Solution:

Given, plane meets the coordinate axes at A, B and C.

Let the plane meets the coordinate axes at the points A(a, 0, 0), B(0,b,0), C(0,0, c)
The equation of plane is

Lird42=1 .03

Centroid formula says,

Ty t+TetT3 Y1t Y2 T Y3
- 3 ,y_ 3 )
21+ 22+ 23
3

Centroid of AABC = (%’ %’ %)

Given centroid = (1,2, 3)

Therefore,a = 3,b=6andc =9
Put the value of a, b and ¢ in equation of plane (i), we get

$i+i=1

Question21

The area of the quadrilateral ABCD when A(0,4,1), B(2,3,—1),C(4,5,0)
and D(2, 6, 2) is equal to
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KCET 2021
Options:

A. 9 sq units
B. 18 sq units
C. 27 sq units
D. 81 sq units

Answer: A
Solution:

In quadrilateral ABCD, given that A(0,4,1), B(2,3,—1),C(4,5,0) and D(2,6,2).

AB=2i—-j-2k
AD =2i+2j+k
CB=-2i-2j—k
CD=—2i+j+2k

D2,6.2) C(4,5.0)

A0, 4.1) Bi(2,3.-1)
Required area of quadrilateral

1 1
= §|AB X AD|+§\CB x CD|

1.: o o 1, o
= 5131 — 6 + 6k| + 7| — 31+ 6 — 6Kk|

= SV/B (02 16+ 2 /(-3)2 4 62 4 (-6
1

1
:§><9+5><9:9squnits

Question22

The mid points of the sides of triangle are (1,5, —1)(0,4,—2) and (2, 3,4) then
centroid of the triangle
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Solution:

Given, mid points of the sides of triangle are (1,5, —1), (0,4, —2) and (2, 3,4).

Let,

(xl,yhzl) = (1a 55 _l)a
("L‘?ay%z?) = (0745 72)3
(iEg,yg,Z:}) = (2’3a4)

Then centroid of triangle, G(,y, 2) = (mﬁ?ﬂg ) y1+y3,2+y3 ) Z1+z32+Z3 )
1+0+2 5+4+3 —-1-2+4

G(w7 y’ z) = ) I

3 3 3

1

e

3

Question23

The point (1, —3,4) lies in the octant

KCET 2020
Options:

A. Second

B. Third

C. Fourth

D. Eighth

Answer: C
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Solution:

Clearly, point (1, —3,4) lies in IV octant.

Question24

The distance of the point (1,2, —4) from the line $;3 = %3 = 2465 is

KCET 2020
Options:

293
A2

293
B. Y23

293
C. 55

D. Y29

49

Answer: B
Solution:

Given, point (1,2, —4).

and line 52 = L2 = 25 = ) (lef)

z=2\A+3
z=22+3,y=31+3,2=6\—5

Let P(2X\ + 3,3\ + 3,6\ — 5) be the foot of perpendicular from A(1,2,4)

.". Direction ratios of AP are

2A+3-1,30A+3—2,6A—5+4
i, 2+ 2,3\ + 1,6\ — 1

And direction ratios of given line are 2, 3,6 : Since, AP | given line

220 +2)4+3BA+1)+6(6A—1)=0
= AA+4+9A+3+36A-6=0
= 49X +1=0
=
1

A= ——
49
- P(2A+ 3,3\ + 3,6\ —5)

=4X2 4+ 8N+ 9N+ 1+ 6A+36X2+1— 12X
= 49)\% + 6 + 2\

.. Distance of the point (1,2, —4) from the given line,

Get More Learning Materials Here : & m @) www.studentbro.in



line,
AP? = (2X+2)2 + (3X 4+ 1) 4 (6X — 1)*
=4X2 44+ 8N+ ON2+1+6A+3

= 49)\% + 6 + 2\
2
1 2
o L _ 293
o 49 49
/293
AJLT
Question25

The sine of the angle between the straight line 9352 = 3:4y = Zg4 and the plane

20 —2y+2z=2951s

KCET 2020
Options:

A.

B.

U‘lw
S él o
S

4
C.5\/§
V2
D'l_O

Answer: D

Solution:

Given straight line ””sz = 114;3 = Zg‘l and plane 2z — 2y + 2 =75

Let 0 be the angle between line and plane then

3x2+(4)(-2)+5x1
V(3)2+(4)2 + (5)21/(2)2 + (=2)2 + (1)

6-8+45
VI+16+25vV4+4+1
3 ‘_ 1 :Q
VvVB50v/9 |  5v2 10

sin@ =
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Question26

If a line makes an angle of with each of X and Y'-axis, then the acute angle
made by Z-axis is

KCET 2020
Options:
AT
B. §
C. %
D. 5
Answer: A
Solution:
Given,l:m:cos% :%

P+m’+n*=1

1\* [/1\°

ORORS
= % + % +n?=1
= n’= % =>n= :I:%

Then the acute angle made by Z-axis is cos ! (%) =1

Question27

Foot of the perpendicular drawn from the point (1,3, 4) to the plane
2c —y+2+3=0Is

KCET 2019
Options:
A.(1,2-3)

B. (—1,4,3)
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C.(-3,5,2)
D. (0, -4, —7)
Answer: B
Solution:

Equation of perpendicular line (normal to the given plane) passing through the point (1, 3,4) is

pl =2 = 2 = (let) ... (i)

Co-ordinates of any point on line is (2A + 1, =X + 3, A + 4) which is also lies

On the given plane 2z —y+2+3 =0

L2204+ 1) = (-A+3)+(A+4)+3=0
= 4A4+24+4A-3+24+4+3=0
= 6A4+6=0=A=-1

.. required foot of perpendicular (2A +1,-A+3,A+4)ie. (-2+1,1+3,-1+4) = (—1,4,3)

Question28

Acute angel between the line (155) = yjll = ”{4 and the plane

3z —4y—2z+5=0is

KCET 2019
Options:
A. cos™! %)

Answer: A

Solution:

Key Idea the angle 6 between line “—=+ = L34 = 21 and plane agz + by 4 ¢; = d is given by

aia2+bibatcicy

sinf =
Vai+bi+ciy ad+bi+c3
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.. required acute angle between given line ”"2;5 = %11 = # and plane 3z — 4y — z+ 5 = 0 is given by

b it ( [ (2(3) + (=1)(=4) + ()(=1) )
V2 (C1)7+ (1PV )T+ (-4 + (1)

— s <\/6i)/2_6> oo ( ﬂf/%)

thus, any option is not matching

Question29

The distance of the point (1,2, 1) from the line 23+ = yf = 253 js.

KCET 2019
Options:
A%

B,

C.

O %) o
w&l wlo cn%
o w

D.
Answer: D

Solution:

Given point (1,2, 1) and line

Here, PQ = 21 +j+ 2k
and PA =0i+0j—2k
.. required distance

_ [PQxPA] :
AL =BT G)
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A(1,2,1)

® >
P(1,2,3) L
ij k
Now, PQxPA=|9 1 9
0 0 —2
—i(—2—0) —j(—4—0) + k(0 — 0)
= 21+ 4j

S PQ x PA| = 4/(—2)2+ (4)2 =20

and |PQ| = /(2)* + (1) + (2)* = 3

AL =YD = 25 [from (i)]

Question30

XY plane divides the line joining the points A(2,3,—5) and B(—1,—2,—3) in
the ratio

KCET 2019
Options:

A. 5 : 3 internally
B. 2 : 1 internally
C. 5 : 3 externally
D. 3 : 2 externally
Answer: C

Solution:

The equation of the line joining the point A(2, 3, —5) and B(—1, -2, —3) is
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z—2 y—3  z+5
-1-2 -2-3 -3+5
T —2 y—3 z+5
= = :)\
—3 5 2 (say)

=

Any point on this line is (—3X + 2 — 5\ + 3,2\ — 5)

Since, XY -plane divides the line joining the points Aand B ... z =0

= 22-5=0=X1=2

.. any point on XY -plane which divides the line joining the points A and B.
(-3x 3+2,-5x 5 +3,0)ie (5, 52,0)

Now, by using section formula.

mz(-1)+nz(2) -1 —15 -5

_ m __ —1o a2}
m+n _2:>n_9_3

= XY -plane divides externally in ratio 5 : 3 the line join points

Question31

The image of the point (1,6, 3) in the line { = 5~ = %3~ is

KCET 2018

Answer: A

Solution:

Let any point P lie on the line
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* A(1,6,3)

[

2 -l — 225 P(\20+ 1,30+ 2)

Direction ratio of line PA is (A — 1,2\ — 5,3X — 1)

Since, line PA is perpendicular to the given line.

IA—1)+22A—5)+3B3A—1)=0
= A—1+4X\—104+9X—3=0

= A=1l4=x=1
point P(1, 3,5)

P is the mid-point of AB

1
1=O“2F —a=1
_p+6 _
3= = =0

3
5:i:>,7:7

2

.". Image of the point (1, 6, 3) in the line ¥ = 1

2 (1.2A1+1.341+2)

Y Bla. fl.7)

222 is (1,0, 7).

Question32

The angle between the lines 2z = 3y = —z and 6 = —y

KCET 2018
Options:
A.0°

B. 45°

Get More Learning Materials Here: &

—4zis

@ www.studentbro.in



C. 90°
D. 30°

Answer: C

Solution:

Given lines are:

20 =3y = —=z

6r = —y = —4z

From these equations, we can express the lines in parametric form:

For the first line:

This gives the direction ratios (or direction vector) for the first line as a; = %, b1 = %, and ¢; = —1.

For the second line:

This gives the direction ratios (or direction vector) for the second line as ay = %, by =—1,and cy = —

)=

To find the angle 6 between the two lines, we use the formula for the cosine of the angle between two vectors:

ajas+bibotcicy

(a?4b2+c?) (a3 +b3+c3)

cosf =

Substitute the values:

gxgtgx(DHDx (1)

V(@@ (@) 04

cosf =

Simplify the components:

Numerator:
N T
Denominator:
1 1 1 1
\/(z+§+1) (35 +1+ 75)

Calculate each term:

Numerator:

1 1 1 _ 1 _ 4, 3 _

T 3T "1t 1z =0
Since the numerator is zero, cos 8 = 0.

Thus, 8 = 90°.

Therefore, the angle between the lines is 90°.

Question33
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The value of £ such that the line "’I‘l = yf = z;k lies on the plane
20 —4y+z="TIis

KCET 2018

Options:

A. -7

B.4

C. -4

D.7

Answer: D

Solution:

To find the value of k such that the line

z—4 _ y—2 _ z—k
1 — 1 — 2

lies on the plane
20 —4dy+2z2="7

we begin by noting the point (4, 2, k) from the line should satisfy the plane equation. Plugging this point into the plane
equation, we have:

2(4) —4(2)+ k=7
Simplifying the equation:
8—8+k=T7

which simplifies further to:
k=17

Thus, the value of k is 7.

Question34

The locus represented by xy + yz = 0O is

KCET 2018

Options:

A. a pair of perpendicular lines
B. a pair of parallel lines

C. a pair of parallel planes
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D. a pair of perpendicular planes

Answer: D
Solution:

We start with the equation:

zy+yz=0.

Step 1. Factor the equation by taking y as a common factor:

y(z + 2) = 0.

Step 2. Apply the zero-product property to get:

Either y = 0, or

z+2z=0.

These represent two distinct planes in three-dimensional space:

The plane II; : y = O (the xz-plane).

The plane IIy : 4+ z = 0.

Step 3. Check if these two planes are perpendicular by determining their normal vectors.
For the plane II; : y = 0, the normal vector is:

n; = (0,1,0).

For the plane Il : z 4+ z = 0, the normal vector is:

ny = (1,0,1).

Step 4. Compute the dot product of the normal vectors:

n; -ny = (0)(1) + (1)(0) + (0)(1) = 0.

Since the dot product is zero, the normal vectors are perpendicular, which implies that the planes are also perpendicular.
Conclusion: The locus represented by zy + yz = 0 is a pair of perpendicular planes.
Therefore, the correct option is:

Option D (a pair of perpendicular planes).

Question35

The plane 2z — 3y + 62 — 11 = 0 makes an angle sin ! («) with X-axis, the
value of « is equal to

KCET 2017

Options:
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V3
C. 5

3
D. =
Answer: B

Solution:

To determine the angle that the given plane makes with the X-axis, we start with the equation of the plane:
22 —3y+62—11=0
The direction ratios (dr') of the normal to the plane are (2, —3, 6). The direction ratios of the X-axis are (1,0, 0).

The angle 0 between the plane and the X-axis can be found using the formula for the sine of the angle between two vectors:

dot product of the normal vector and the X-axis vector
|Inormal vector [|-|[X-axis vector I

sinf =

Calculating the dot product:
2x14+(-3)x0+6x0=2

Calculating the magnitude of the normal vector:

V224 (-3)24+62=/4+9+36=149=7
The magnitude of the X-axis vector:
VTR P =1

Thus, the sine of the angle is:

sinf = =% = %

Therefore, the angle 6 is given by:

0=sin' (2)

. . . . -1 2
Comparing this with the given angle sin™" (a), we find that a = .

Question36

The perpendicular distance of the point P(6,7,8) from XY -plane is

KCET 2017
Options:

A.6

B.7

C.5

D.8

Answer: D
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Solution:

According to the question,

+P(6,7,8)

z

Distance of any point from XY - plane is = |2| = [8| = 8

Question37

Reflexion of the point (o, 8,7) in XY -plane is

KCET 2017
Options:

A. (0,0,7)

B. (—a, —8,7)
C. (o, 8,—7)
D. (a, 8,0)
Answer: C

Solution:

The reflection of any point (z,y, z) in the XY -plane results in the point (z,y, —z).

Therefore, the reflection of the point (e, 3, ) in the XY -plane is (o, 3, —7).

Question38

The distance of the point (—2,4, —5) from the line £* = yg‘l = 28 js
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Options:

37
A/ o
B.

37

10

V37
C. 10
D. 2L
V10

Answer: A

Solution:

The line passes through A(—3,4, —8) and is parallel to the vector b = 3i+ 5j + 6k

P(-2,4,-5)

A(-3.4,-8) M

Let M be the foot of the perpendicular from P(—2,4, —5) on the given line.

We, have
AP = —i+0j—3k

= |AP|=v1+0+9=+V10
Clearly, AM = Projection of AP on b

AP b
= AM = 5

(—i—3k) - (3i+ 5 + 6k)
|3 + 5j + 6k|
-3-18 | |-21| 21
ﬂﬁﬂ%bﬁAm

PM =+ AP2 — AM?

441 259
—¢“%='W

37
10
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