Three Dimensional Geometry

Question 1.
x-3 y+2
7 -5

and

— | e

The angle between the line

is

f—
B e

2| A

(a) 0 (b)

Answer:
(b) &

Question 2.

The angle between the lines passing through the points (4, 7, 8), (2, 3,4) and (-1, -2, 1), (1, 2, 5) is
(a) 0

(b) 5

OF

dF

Answer:

(@0



Question 3.
Find the equation of line passing through the origin

: - -3 z-=0
which intersect the line &= =2 l == at angle
x
3 L]

X y < X ¥ Z
PR N p— h —— e — I —
@ 152701 ® 7773
x_y_z
(c) 15373 (d) Both (a) and (b)
Answer:
(d) Both (a) and (b)
Question 4.

Equation of a line passing through (1, 2,-3) and parallel

x-2 y+l z-1,
= = is

to the line

1 3 4

x=1 v=2 z+3 x=2 v+l z-1
a == = h = —
®) | 3 4 () 1 2 =3

x-1 y=3 z-4

- = f thes

(c) 1 3 3 (d) None of these
Answer:

) 5t = 4 = 2

4

Question 5.
. . x=1_ y-2 2z-3 .I—l:y—-S_z-_ﬁ_
If lines =5 T2 and n 7 i
are mutually perpendicular, then k is equal to
10 .
e e e -10 -7

(a) - (b) 10 (©) (d)

Answer:

@4



Question 6.
Equation of the plane passing through three points A, B, C with position vectors

67 +3]+2k.37 2] +4k.5T+7 ] +3k

(@) r(i-]-26)+23=0

) r(i+j+7%)=23

© Fi+j-7k)+23=0

@ Fi-j-10=23
Answer:

@) (i —j—2k)+23=0

Question 7.

Four points (0, -1, -1) (-4, 4, 4) (4, 5, 1) and (3, 9, 4) are coplanar. Find the equation of the plane
containing them.

(a)5x+7y+11z—-4=0

(b)5x =7y +11z+4=0

(©)5x=Ty—-11z-4=0

(d)Sx+T7y—-11z+4=0

Answer:

(b) 5x =7y +11z+4=0

Question 8.

Find the equation of plane passing through the points P(1, 1, 1), Q(3, -1, 2), R(-3, 5, -4).
(a)x+2y=0

b)yx—-y=2

(c)-x+2y=2

(dx+y=2

Answer:

(dx+y=2

Question 9.

The vector equation of the plane passing through the origin and the line of intersection of the
planera=Aandrb=p is

(a)r.(ha—ub)=0

(b)r.(Ab—pa)=0

(c)r.(ha+ ub)=0

(d)r.(Ab +pa)=0

Answer:

(b) r.(Ab—pa)=0



Question 10.
The vector equation of a plane passing through the intersection of the planes r.(7 + j + k) = 6
and r.(2¢ + 37 + 4k) = —5 and the point (1, 1, 1) is
- - A [ R # .
@ ~Oi+4j+sR)=1 (b) (8 +5)+2k)=99
q - o P
(€ r.(20i +23j+26k) =69

) 1(20f -23]-26k) =69

Answer:
(©) r.(20i + 237 + 26k) =69

Question 11.
x—1 _ y+1 z+10
2 -3 8

The lines

_I—4=_}'+3_Z-i-l
4 ko

(@) 4 (b) -4
€} 2 (dy -2

Answer:
(b) -4

are coplanar ifk =

Question 12.
x+3 y-1 z-5 x+l y-2 z-35
-3 1 5 -1 2 5

g

The lines

are

(a) coplanar

(b) non-coplanar

(c) perpendicular

(d) None of the above
Answer:

(a) coplanar

Question 13.
The angle between the planes 3x + 2y +z—5=0andx+y—-2z—-3=01is



af 3 3
(a) cos J [—r—] (b) cos ( _'..._.]
237 2./14

l.f 3 ™,
() W8 |———J (d) None of these

Answer:
“1(_3
(c) cos (—2 ¢ﬂ>

Question 14.

The equation of the plane through the point (0, -4, -6) and (-2, 9, 3) and perpendicular to the plane
Xx—4y—-2z=281is

(a)3x+3y—-2z=0

(b)yx—2y+z=2

(c)2x+y—-z=2

(d)5x—-3y+2z=0

Answer:

(c)2x+y—-z=2

Question 15. R X

The angle between the planes 7+ (i +2j + k) =4 andr(—¢ + j+2k) =9 is
(a) 30°

(b) 60°

(c) 45°

(d) None of these

Answer:
(b) 60°

Question 16.
The value of p, so that the Iline

l-x Ty-14 -3 '?-?.t=}‘-5=ﬁ—:

3 - 2, 2 3p 15
intersect at right angle, is
10 70 10 70
— i — d —
(a) T (b) T (c) 7 (d) 9
Answer:

()



Question 17.
The shortest distance between the lines

Fo—(G+j+DAQI +3]+4k) and
F=—f+u3 +4]+5k) is

I | |

o g5 d) —=
(a) 1 (b) 7 (c) NG (d) o
Answer:

(d) %

Question 18.

The shortest distance between the lines === = —- = 3= and —3
(a) 3V30

(b) V30

(c) 2N30

(d) None of these

Answer:
(a) 3\30

z—3 y—8 2—3 dw+3

Question 19.

The shortest distance between the linesx =y=zandx+1-y=2 is

0
(@) 3
(b) 75
(©) 75
(d)
Answer:

(d) %

Question 20.

=~

The shortest distance between the linesx=y+2=6z—-6and x +1=2y=-12zis

(@) 5
(b) 2
(©1
) 2
Answer:

(b) 2

is equal



Question 21.
The angle 6 between the line r = a + Ab is given by

(a (R
(@) sin™' b (b) cos™' by
Jel [Z]
b \ r
i {E][ ﬁ i g.ﬁ".
. =1 . =] .
(c) sin ] (d) cos
kTEr k]3TJ
Answer:
(a) sin™! (@)
o]
Question 22.

Find the angle between -the line
H e - - - - -
Fr=i+2j-k+A(i - j+k) and the plane
F.{Ef—}HE}:d,

&
. 1] 242 i
(a) sin”! i] (b) sin”™! E]
L3

(2

o . -

c) sin | — d) sin | —
(© nﬁ) (d) 2 ]

Answer:

(a) sin! <2Tﬂ)

Question 23.

z—1 y+3 z—5

The angle between the straight line — = = == and the plane 4x — 2y +4z=9 is

2 -1 2
(a) 60°
(b) 90°
(c) 45°
(d) 30°
Answer:
(b) 90°

Question 24.
Distance of the point (a, B, y) from y-axis is

(a) B



(b) [B]
(©) Bl + Iyl

(d) /a2 +47

Answer:

(d) /a? +~2

Question 25.

The distance of the plane r - (% i+
(a) 1

(b)7

OF

(d) None of these

Answer:

(a)l

Question 26.
The sine of the angle between the straight line

BN =}

j_

RN [3Y

lAc) =1 from the origin is

x-2 y-3 -4
3 ~ "7 = 5 andtheplane 2x-2y+;=5is

10 4

@ —p b
RN ® 35

23 2
10

Answer:

(d) Y2

(c)

Question 27.

The reflection of the point (a, B, y) in the xy-plane is
(a) (a, B, 0)

(b) (0,0, 7)

(C) (-U,, 'Ba 'Y)

(d) (0, B, -y)

Answer:

(d) (0, B, -y)

Question 28.
The area of the quadrilateral ABCD, where A(0, 4, 1), B(2, 3, -1), C(4, 5, 0) and D(2, 6, 2), is
equal to



(a) 9 sq. units
(b) 18 sq. units
(c) 27 sq. units
(d) 81 sq. units
Answer:

(2) 9 sq. units

Question 29.

The locus represented by xy + yz=10is
(a) A pair of perpendicular lines

(b) A pair of parallel lines

(c) A pair of parallel planes

(d) A pair of perpendicular planes
Answer:

(d) A pair of perpendicular planes

Question 30.
Direction cosines of the line that makes equal angles with the three axes in space are

@ tirl ) 224243
J37373 A et
1 1 | 1 3 ]
) t—m=,t—,t— (d) J:‘t .
3733 7" Y14 I3
Answer:
1 41 41
©FJt 5t %

Question 31.
If the direction ratios of a line are 1, -3, 2, then its direction cosines are

1 -3 2 1 2 3
@ e ® i Tn
© -1 -3 2 d -1 =2 =3
O Wmkede @ e

Answer:
3

1 — 2
(a)\/l_‘l’\/ﬁ7\/1_4

Question 32.
The cosines of the angle between any two diagonals of a cube is

(a) 3




(b) 5
(€)%
(d) 5
Answer:

(@) ¢

Question 33.

Which of the following is false?

(a) 30°, 45°, 60° can be the direction angles of a line is space.
(b) 90°, 135°, 45° can be the direction angles of a line is space.
(c) 120°, 60°, 45° can be the direction angles of a line in space.
(d) 60°, 45°, 60° can be the direction angles of a line in space.
Answer:

(a) 30°, 45°, 60° can be the direction angles of a line is space.

Question 34.

A line makes angles a, f and y with the co-ordinate axes. If a + 3 = 90°, then vy is equal to
(a) 0°

(b) 90°

(c) 180°

(d) None of these

Answer:

(b) 90°

Question 35.

If a line makes an angle 0, 0,, 05 with the axis respectively, then cos 20; + cos 20, + cos 205 =
(a) -4

(b) -2

(c)-3

(d) -1

Answer:

(d)-1

Question 36.
The coordinates of a point P are (3, 12, 4) w.r.t. origin O, then the direction cosines of OP are

Pl

(@ 3,12,4 (b) 233
3 1 2 312 4

(c) = d) — ==
137413713 13713713



Answer
4
(d) 53 137 13 113
Question 37.
Find the direction cosines of the line joining A(0, 7, 10) and B(-1, 6, 6).

-1 -1 1 | 4
h L] L]
@ 3J_3ﬁz~f' ® 3732 32
1 -1 4 X
- — d) None of these
(c) 375 '3 (d)
Answer:

1 1 4
(b) 3v27 32732

Question 38.
The direction cosines of a line passing through two points P(xy, y;, z;) and Q(X», y», z,) are

@ (x=xh(va=whlza—z))
(b)  (x+x), (v + ¥ h(z + )

=X V=¥ &4

(c)

PO~ PQ ' PQ
) Xy + X ’ Y21 ¥ B Ty
PQ  PQ PO
Answer:
()wz T Y1 22—z

PQ’PQ’PQ

Question 39.
The equatlon of a line which passes through the point (1, 2, 3) and is parallel to the vector

37 +2] — 2k, is
(@ r=@i+2j-20)+ A0 +2]+36)

A

() r=@+2j+30)+AGF+2)-26)

© r=(+2]+36)+A2f -58)
(d) E:{:“+2}+3£}+A{4F+4}+£)
Answer:

(b) 7 = (7 + 25 + 3k) + A(3% + 25 — 2k)



Question 40.
The equation of line passing through the point (-3, 2, -4) and equally inclined to the axes are
(A)x-3=y+2=z-4
b)x+3=y-2=z+4
z+3 _ y=2 _ 244
© 5 = 52 =

2 3
(d) None of these

Answer:
b)x+3=y-2=z+4

Question 41.
If' 1, m and n are the direction cosines of line 1, then the equation of the line (1) passing through (x1,
Y1, Zl) 18

{H} X= ‘}'-I - J-" - J':I] _ F s Z;

M n

o (5
[ m n

x+x _y+y 1ty

(c)
! n n
(d) None of these
Answer:
(a) T liL‘l — ynijl — anl
Question 42.

In the figure, a be the position vector of the point A with respect to the origin O. | is a line parallel
toa
vector b. The vector equation of line I is

: 3
.-—'"'.’.H.P 1
A
/':tI "
X
@ r=Alaxhb) ® F=al-p
© Yo @ 7=Aab)



Answer:
(c)r=a+Ab

Question 43.

The certesian equation of the line 1 when it passes through the point (x;, y;, z;) and parallel to the
vector

b=ai +b3’—|—clAc,is

(@x-x;=y-y =z-2

by x+xj=y+y =z+z

THTy Yty 2tz
(C) a - b - c

T—T1 Y= Z—21
(d) == = —
b c
Answer:
T—Ty Y=Y _ z—2z;
(d) a - b - c
Question 44.

The equation of the straight line passing through the point (a, b, ¢) and parallel to Z-axis is
x-a_y-b z-c

a
@ 1 | 0
b x—a_ y-b_ z-c
(b) 0 1 I
x-a y=b z~c
(©) =t
l 0 0
x-a y-b z-c
d = = —
@ 0 0 i
Answer:
@ 5t =Yg = 5
Question 45.
The coordinates of a point on the line :e_;z = yTH = Z—;3 at a distance of % from the point (1,
2,3)1s

(a) (56,43, 111)
56 43 111

®) (=55

(©)(2,1,3)

(d) (-2,-1,-3)

Answer:

56 43 111
(b)(ﬁw—wF)



Question 46.
Find the coordinatets of the point where the line through the points (5, 1, 6) and (3, 4, 1) crosses
the yz- plane

(a) ( _ 77 123>
(b)( L 123)
© (10,4, %)
(d) (0,17, 13)
Answer:

® (0.5~ %)

Question 47.
The point A(1, 2, 3), B(-1, -2, -1) and C(2, 3, 2) are three vertices of a parallelogram ABCD. Find
the equation of CD.

r+2 yv+3 =2

il ;
@ T=§=§ ® ===
(c) %=§=§ (d) x‘]‘zzﬁ';.’*:a;ﬂ
Answer:
(d)“ﬁI2 ?Zzgz
Question 48.

The equation of the line joining the points (-3, 4, 11) and (1, -2, 7) is
x+3 y-4 z-li

@ =5 =733
x+3 v—-4 z-11
h = = =
() =2 3 2
© x+3 y+4 z+11
-2 3 4
@ .1'+3_y+41__::+|!
2 -3 2
Answer:
.’13+3 y—4 zZ—
(b) — = 211
Question 49.

The vector equation of the line through the points A(3, 4, -7) and B(1, -1, 6) is



(a) ;[
a

(
by r=(i—j+6k)+AQ3I-4]-7k)

(c) ?:c3f+4}—?i?}+,l(—zf—5j+|3£‘.r
) r=i-j+68)+ A4 +37-K)
Answer:

(©)r = (3i +45 — Tk) + A(—27 — 5 + 13k)

Question 50.

The angle between the lines F = (47 — J) + s(2i + j—3k)

and ;= 1=+ 26)+1(f -3]+2k) Is

R4 T
(a) BY (b) 3 (c)
Answer:
(d) &

Question 51.

The angle between the line 2x =3y =-z and 6x =-y = -4z is

(a) 30°
(b) 45°
(c) 90°
(d) 0°
Answer:
(c) 90°

Question 52.

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

(a) §
() T
OF:
(d) 5
Answer:
(d) 3

Question 53.

Find the angle between the pair of lines given by

y—1

7

z—3
1

1S



=37 +2]—ak+A( +2j+2k) and
F=57-27+uGi+2]+6k).

23

@ cos-‘[’—gi-) b) ms"[ﬁ;)

f 13

(©) ms"[%] (d) cos I[-ET]
Answer:

(a) cos™? (%)

Question 54.

The angle between the linesx=1,y=2andy=-1,z=01s
(a) 90°

(b) 30°

(c) 60°

(d) 0°

Answer:

(a) 90°

Question 55.
Shortest distance between the two lines

x+l= _v+3=z+5 and I—EZJ’_d__rz‘_ﬁis

3 5 7 | 3 3
_]_ )y 3 (d) None of these
(a) 0 (b) e (c L
Answer:

()0



Question 56.

. . R 7
The distance between line = g, b and ; =y + frb
is

& - ) xb]

T A v
(a) ‘{ﬂz_ﬂﬂx;] (b) m
a
l(ﬂz“ﬂ;}xgl i{ﬂz_ﬂ!}x;]
(c) (d) .
-a,| 1:13—&,”&
Answer:
|(&2—a1)xbl
(b) T
Question 57.
The distance between the lines given by
a

F=i+j+A(-2]+3k) and
. (2?—35}+y(f-1}'+3§) is

59 59 118 359
Bolf off of

Answer:

(b)

Question 58.

' -4 +1 z
The distance between the lines = S = % = 3 and
x-1 _ y=2 _ z~3 is
5 2 |

J129 129 129
1l g LY mdi— d —

(@) 54129 (b) 5 (c) 0 (d) 3

Answer:

(d) 129



Question 59.

The direction cosines of the unit vector perpendicular to the plane 7 - (6% — 33 — 212:) +1=0
passing through the origin are
@)Q 3 2

Question 60.
The coordinate of the foot of perpendicular drawn from origin to the plane 2x —3y +4z—-6=01is

[L ] _‘LJ [E =18 E]
@ | Tz ¥ v29) ® (29729 20

12 -18 24
(c) (12,-18,24 (d) [EEE)

Answer:
12 —18 24
(d) (x/ﬁ’ V29’ x/E)

Question 61.
The vector equation of a plane which is at a distance of 7 units from the origin and normal to the
vector

3i + 57 — 6k is

K 4 i L 5 n 7
@ ~@i+5j-66)=7 ®) o7 +5-60) = =

©) E[ih—f’—}—f-i):?ﬁ

70 707 70
- - & -
@ . 3,53 6k
70 70 70 j
Answer

3i , 5 6k _
(d)?“°<7—8+%—%)—7

Question 62.
Find the vector equation of the plane which is at a distance of 8 units from the origin and which is



normal to the vector 27 + 3 + 2% .

-~ - -~ F.\_ "." ": -,
@ r2i+i+20)=0 b r@+j+h)=24
(c) ?‘L.(?.f + }'+2.¢2} =24 (d) None of these

Answer:
(©) r.(2i + 7+ 2k:) =24

Question 63.
Find the length of perpendicular from the origin to the plane r(37 — 45 + 12k).
(2) 1%,5
b) -5
() %5
(d)
Answer:
5
(@) 73

Question 64.

The equation of the plane passing through three non- collinear points with position vectors a, b, ¢
is

(@r(bxct+cxat+taxb)=0

(b)r.(bxc+cxa+axb)=][abc]

(c)r.(ax (b+c)) =[abc]

(dr(a+b+c)=0

Answer:

(b)r.(b xc+cxa+axb)=][abc]



