Vector Algebra

Question 1.
A unit vector perpendicular to the plane of

- W . . A
8=27-6]-3% and b =47 +3] -1k is

4i+3j—k 2 -6j-k
—————— b ————
(a) 726 (b) -
3 —2]+6k 2i -3j -6k
i R0l gy e
(c) - (d) -
Answer:
3i—2;j+6k
() —
Question 2. X X
The area of parallelogram whose adjacent sides are ¢ — 25 4+ 3k and 27 + j — 4k is
(a) 106
(b) 576
(c) 10V3
(d) 53
Answer:
(b) 56
Question 3.

If AB x AC =21 —4j + 4k, then the are of AABC is
() 3 sq. units

(b) 4 sq. units

(c) 16 sq. units

(d) 9 sq. units

Answer:

() 3 sq. units
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Question 4.

A vector of magnitude 5 and perpendicular to

(i-2j+k) and (20 + j-3k) is

. 5-.,1‘5 . -
(a) i—{{;+1+k] (b) -3—{1+J—H
533 . . 53

(c) T{f-hk} ) T(—F+}+EJ

Answer
(a) 22 (Z +j+k)

Question 5.

la x b2 + |a.b|? = 144 and |a| = 4, then |b] is equal to

(a) 12
(b)3
(c)8
(d)4
Answer:
(b)3

Question 6.

If |a x b| =4 and |a.b| = 2, then |a|? |b]? is equal to

(a) 2
(b)6

(c) 8

(d) 20
Answer:
(d) 20

Question 7.

N 4 v . = i
Ifa=(+]+h),a.b=1and axb=j—F, then b is

@ i-j+k ) 2j-k (© i
Answer:

(c) i

Question 8.

(d)y 2f

The two vectors a = 2 + 3 + 3k and b =4 \hat{i}-\lambda \hat{j}+6 \hat{k} ae parallel, if A is

equal to
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(a) 2
(b)-3
(©)3
(d)2
Answer:
(d)2

Question 9.

If |aj=5, |bj= 13 and |a % b|= 25, find a.b
(a) £10

(b) +40

(¢c) £60

(d) £25

Answer:

(c) £60

Question 10.

Find the value of A so that the vectors 2¢ — 45 + k and 47 — 85 + Ak are parallel.
(a)-1

(b) 3

(c)-4

(d) 2

Answer:

(d)2

Question 11.
If O is origin and C is the mid point of A(2, -1) and B(-4, 3), then the value of OC is

@i+
(b)i—J
(©) —i+y
(d)—i—3j
Answer:
(©) =i+

Question 12.

The vectors AB =34 + 4k and AC= AC = 51 — 25 + 4k are the side of a AABC. The length of
the median through A is

(a) V18

(b) V72

(c) V33

(d) V288
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Answer:

(c) V33

Question 13.

The summation of two unit vectors is a third unit vector, then the modulus of the difference of the

unit vector 18
(a) V3

(b) 1 -3
(c) 1 +3
(d) -V3
Answer:

(a) V3

Question 14.
& s a L - A ~ .
Let g:r'+j"i:,b=f—j+k and ¢ be a unit vector

perpendicular to a and coplanar with a and b , then

¢ I8

Il 4 & | -
(a) TE-UH:J (b) \—{—Eu—k}
- 1l - A m 1 & W
¢) —(i-2j+k) (d) —=(2i=j+k)
(c) JE{ J 7
Answer:

(@) 75 (20 — 5+ k)

Question 15.
If & and ) are unit vectors enclosing an angle § and

|§+bﬂ1 < |, then

T b8
@ 6=> b 6<3 ©
:rraiil:--»z—;‘I (d) E«::Eq-?—ﬁ—
3 3 3
Answer:

(c)71‘29>%7r
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Question 16.

The value of A for which the vectors 37 — 63 +k and 27 — 43 + Ak are parallel is
(@) 3

(b) 3

© 3

@2

Answer:

(@ 3

Question 17.

The vectors from origin to the points A and B are a = 27 — 33 +2k andb=2i + 33’ +k,
respectively then the area of triangle OAB is

(a) 340

(b) V25

(c) V229

(d) 3 V229

Answer:

(d) 3 V229

Question 18.

The vectors A7 + 3 + 2k, i+ )\3 —k and 27 — 3 + Ak are coplanar if
(a)r=-2

(b)A=0

c)r=1

(dArA=-1

Answer:

(ayr=-2

Question 19.
If a, b, ¢ are unit vectors such that a + b + ¢ = 0, then the value of a.b + b.c + c.a is

(a) 1

(b)3

©—3

(d) None of these
Answer:

©—2
Question 20.

If |]a] = 4 and -3 <A <2, then the range of |Aa] 1s
(a) [0, 8]
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(b) [-12, 8]
(c) [0, 12]
(d) [8, 12]
Answer:
(©) [0, 12]

Question 21.

The number of vectors of unit length perpendicular to the vectors a=2¢ + j 4+ 2k andb=j + k
is

(a) one

(b) two

(c) three

(d) infinite

Answer:

(b) two

Question 22.

Let a, b and c be vectors with magnitudes 3, 4 and 5 respectively and a + b + ¢ = 0, then the values
ofab+b.c+c.ais

(a) 47

(b) 25

(c) 50

(d) -25

Answer:

(d) -25

Question 23.
If|a| = [b| = 1 and |a + b| = V'3, then the value of (3a — 4b).(2a + 5b) is
(a) -21
by —2
(c) 21
d) 2
Answer:
21
(b) — %
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Question 24.
The unit vector perpendicular to [ — ; and coplanar

with { +2] and 27 + 3] is

2i-5] .
a by 2i+5
{ } JZ_{J [ j
© é(h}} @ i+
Answer:

(¢) % (1 +7)

Question 25.
If |a—Db| = |a] = |b| = 1, then the angle between a and b is
@ 3
3
(b) T
OF
(d)0
Answer:
@3

Question 26.
(}.E)I + (g_})z + (Eé)z is equal to

@ | ® & © -a @ laf’

Answer:

(d) [aj?

Question 27.

a, b, ¢ are three vectors, such thata+b+c =0, |aj=1, |b|=2, |c|= 3, then a.b + b.c + ¢ is equal to
()0

(b) -7

()7

(d1

Answer:

(b) -7

Question 28.
If |]a + b| = |a — b|, then angle between a and b is (a# 0, b # 0)
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@3
(b)
OF;
@5
Answer:
(d) 3

Question 29.
If a and b are two unit vectors inclined to x-axis at angles 30° and 120° respectively, then |a + b
equals

@ /3

(b) \2
(c) V3
(d)2
Answer:
(d) 2

Question 30. X X
If the angle between ¢ + k and ¢ + j + ak is T, then the value of a is

(@) 0or2
(b)40r0
(c)0or-3
(d)2or-2
Answer:
(b)-40r0

Question 31.

The length of longer diagronai of the parallelogram constructed on 5a + 2b and a — 3b. If it is
given that

la| = 272, |b| = 3 and angle between a and b is %, is

(a) 15

(b) V113

(c) V593

(d) V369

Answer:

(c) V593

Question 32.

If (%, % ,n) are the direction cosines of a line, then the value of n is

(a) Y22
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(b) 5

(c) 2
(d) 3
AnswEr:
@5

Question 33.

Find the magnitude of vector 37 + 25 + 12k .
(a) V157

(b) 4411

(c) V213

(d) N3

Answer:

(a) V157

Direction (34 — 36): Study the given parallelogram and answer the following questions.

D > C
? e =
. m b
A < B
i

Question 34.

Which of the following represents equal vectors?
(a)a, c

(b)b,d

(c)b, c

(d)ym,d

Answer:

(b)b,d

Question 35.

Which of the following represents collinear but not equal vectors?
(a)a, c

(b)b,d

(c)b,m

(d) Both (a) and (b)

Answer:

(a)a,c
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Question 36.

Which of the following represents coinitial vector?
(a)c,d

(b)m, b

(c)b,d

(d) Both (a) and (b)

Answer:

(d) Both (a) and (b)

Question 37.
The unit vector in the direction of the sum of vectors

f+}+£ and f+3}+d§ is

T I e n o
() —=@i+dj+s) ®) SO -4i-sh

542

- 1 & » L 1 ey - *

—— (4 +3j+5k) (d) —=(-3k+4i +5))
Answer:

@) 575 (37 + 475 + 5k)

Question 38.

The vectors 3¢ + 55 + 2k,2¢ — 35 — 5k and bt + 25 — 3k form the sides of
(a) Isosceles triangle

(b) Right triangle

(c) Scalene triangle

(d) Equilaterala triangle

Answer:

(d) Equilaterala triangle

Question 39.
T s s, a2t at S ivai+pi
fa=i+j+k,b=4i +3j+4kand c =i +oj+ Pk are

linearly dependent vectors and | T[.~.':L|= V3 ,then

(a) a=1,p=-I by a=1,f==I
) a=-=1,pf==xI (d) a==1,p=1
Answer:

(d)a==1,p=1
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Question 40.

The vectors a = xi — 2j + bk and b = 7 4+ yj — zk are collinear, if
(@yx=1,y=-2,z=-5

b)x=12,y=-4,z=-10

(©)x=-112,y=4,z=10

(d) All of these

Answer:
(d) All of these

Question 41.
The vector ¢ + xj + 3k is rotated through an angle 6 and doubled in magnitude, then it becomes
4i + (4z — 2)i + 2k . The value of x is

o {42
o {42
o {30}

(d) {2, 7}

Answer:
Wi 12)

Question 42.
Ifatb+c=0,thenaxb=
(a)cxa

(bybxc

(©)0

(d) Both (a) and (b)
Answer:

(d) Both (a) and (b)

Question 43.
If a is perpendicular to b and c, |a] = 2, |b| = 3, |c| = 4 and the angle between b and c is %” , |abc| 1s
equal to

(a) 43
(b) 633
(c) 1243
(d) 18V3
Answer:

(c) 1243
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Question 44.
If .E;L and ¢ are any two non-collinear unit vectors and

a is any vector, then

{ﬂ' b}b+{ﬂ c C+a—%—r‘(fl}(?5 is equal to

i i n
@ o (b) a € b (d c
Answer:
(b)a
Question 45.
Let H‘ =]- Eb=xf+j+[lrx'}£ and
T = = - qta
¢ = vi + xj+ {1+ x— y)k. Then, |:ﬂ b L‘] depends on
(a) neither x nory (b) both x and v
(c) onlyx (d) onlyy
Answer:

(a) neither x nor y

Question 46.

If a, b, ¢ are three non-coplanar vectors, then (a+b + ¢).[(a+b) X (a+ ¢)] is
()0

(b) 2[abc]

(c) -[abc]

(d) [abc]

Answer:

(c) -[abc]

Question 47.
If u, v and w are three non-coplanar vectors, then (u + v —w).[(u — v) x (v —w)] equals

(@0

(b)uv xw
(©)uw xv
(d) 3uv xw
Answer:
(b)u.vxw

Question 48.
If unit vector ¢ makes an angle % with ¢ X j, then minimum and maximum values of (¢ X j) - ¢
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respectively are
3

(a) 0, %
3 V3

(b) — L,
V3

(C) _19 T

(d) None of these

Answer:

b -2, L2

Question 49.

The volume of the tetrahedron whose conterminous edges are 3 + l;:, i+ I;:,i + 3 is
(a) % cu. unit

(b) % cu. unit

(©) % cu. unit

(d) 2 cu. unit

Answer:

(b) + cu. unit

Question 50.

If the vectors 2¢ — 37,71+ 7 — k and 3¢ — k form three concurrent edges of a parallelopiped,
then the volume of the parallelopiped is

(a) 8

(b) 10

(c)4

(d) 14

Answer:

(c)4

Question 51.
The volume of the parallelopiped whose edges are represented by —12¢ + ak,3j — k and
21 + j — 15k is 546 cu. units. Then o =

(a)3
(b)2

(c) -3
(d)-2
Answer:

(c)-3
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Question 52.
qd s ot - L “ -
If a=i+j+kb=2i-4k,c=i+Aj+06k are
coplanar, then the value of A is

2 (b) J
@ 3 5
.
{c) ‘i {d) None of these
Answer:
(d) None of these

Question 53.
The value of A, for which the four points 2i +3j -,

{+27+3k 3 +4j—2k,i-Aj+6k are coplanar, is
(a) -2 (b) 8 (c) 6 (d) 0

Answer:
(a) -2

Question 54.
The vectors xi + (x+1)j+ (x+2)k s
(x+3)i +(x+4)]j +(x+5)k and

(X+6) +(x+T)j+(x+ B]I.: are coplanar for

(a) all values of x (b) x <0
() x<0 (d) None of these
Answer:

(a) all values of x

Question 55.

If the vectors ¢ — 25 4+ 3k, —21 + 35 — 4k, A1 — j + 2k are coplanar, then the value of A is
equal to

(@) 0

(b) 1

(c)2

(d)3

Answer:

(a) 0
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Question 56.

Find the value of A if the vectors,a=2% — j+ k,b=1%+2j — 3k andc =37 — A\j + bk are
coplanar.

(a) 4

(b) -2

(c) -6

(d)5

Answer:

(a) 4

Question 57.

If a, b, ¢ are unit vectors, then [a—b| + |b — c| + |c — a| does not exceed
(a)4

(b)9

(c)8

(d)6

Answer:

(b)9

Question 58.

Find the value of A so that the vectors 27 — 45 + k and 47 — 85 4+ Ak are perpendicular.
(a)-15

(b) 10

(c) -40

(d) 20

Answer:

(c) -40

Question 59.

The dot product of a vector with the vectors i+ 3 — 312:, i+ 33 — 2k and 27 + 3 + 4k are 0,5
and 8 respectively. Find the vector.

(a) i +2j+k
(b) —i + 35 — 2k
(c) i +23+3IA§
(d)i—3j— 3k
Answer:

(a) i +2j+k

Question 60.
If a, b, c are three mutually perpendicular vectors of equal magnitude, find the angle between a
anda+b+c.

(a) cos™* (1/4/3)
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(b) cos™ (1/2+/2)
(c) cos™ (1/3v/3)
(d) cos (1/2/3)

Answer:

(a) cos™! (1/v/3)
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