MISSION NDA MATHEMATICS
COMPLETE TOPICWISE QUESTIONS

VECTOR ALGEBRA

<N

1. fi=d—b,3=ad+band|d|=|b| =2, then |i X ¥|is

(a) 2 /16—(&-5)2 (b) 2 /4—(&-5)2
(c) /16—(&-5)2 (d) /4—(&-5)2

2. The points with position vector 107 + 3j, 121 — 5f and ai + 11j are collinear if a equals
(a)-8 (b) 4
(c)8 (d) 12

3. Leth =4i+ 3j and ¢ be two vectors perpendicular to each other in the xy-plane. Then a vector
in the same plane having projections 1 and 2 along b and C, respectively, is

(@)t +2f (b) 2i —j
(c)2i+j (d) none of these
4. The number of vectors of unit length perpendicular to vectors d@ = (1,1,0) and b= (0,1,1)is
(a) one (b) two
(c) three (d) infinite

5. Two sides of a triangle are formed by the vectors d = 3i + 6] — 2k and b =4i —j + 3k. The
angles of the triangle are

. -1 L .. -1 E -1 i . -1 E
(i) cos 75 (ii) cos - (iii) cos N (iv) cos 3
(a) (i) and (iii) (b) (i) and (iii)
(c) (iii) and (iv) (d) (i) and (ii)

6. Ifd=1i+4j,b=]+kandé=Fk+1 then the projection of vector @ on vector b X & is
(a) 2V3 (b) 2v/3/3
(c)V2 (d) none of these

7. 1f @ and b are not perpendicular to each otherand # X @ = b X @,7 - ¢ = 0, then 7 is equal to
(a)a—=c¢ (b) b + xd for all scalars x
(c)b — (;—;) -a (d) none of these

8. The area of the triangle whose vertices are @, B, Cis
(@) |dxb+bxZ+2xd (b)31(b — @) x (¢ — B)|
(c)2|&x5+5x5+5><&| (d) none of these
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

The area of the triangle whose two adjacent sides are @ = 3% + 4] and b=—50+ 7jis

(a) 10 (b) 39

(c)3 (d) 39/2

Let G be the centroid of A ABC. If AB = d and AC = b, then AG, in terms of @ and b, is
(a)2(d +b) (b) (@ + b)

(c)5(@+b) (d)5 (@ +b)

If &b, C are vectors suchthatd-b = 0and @ + b = C, then

(a) |@|* + |B|? = |¢]? (b) 1d]2 = [BI? + |€]?

(c) |b|? = |d|? + || (d) none of these

Ifd-b=0andalsod x b = 0, then
(a) @ is parallel to b (b) d is perpendicular to b
(c) either a or b is a non-zero vector (d) none of these

If#=30+2]—5kd=20—j+kb=1+3]—2kandé=—2{+j— 3k suchthat 7 = xd +
yb + z¢&, then

(@) x,y,zarein A.P. (b) x,y,z arein G.P.

(c) x,y,z arein H.P. (d) y,(x/2),z are in A.P.

The acute angle that the vector 21 — 2] + k makes with the plane contained by the two vectors
21+ 3j — kand i — j + 2k is given by

(a) cos™?t (\/%) (b) sin~?! (\/ig)
(c) tan™! (V2) (d) cot™! (+/2)

Let AB = 31 +j- kandAC =1 —j+ 3k anda point P on the line segment BC be equidistant
from AB and AC, then AP is

(a)2i—k (b) i — 2k

(c)2i+ k (d) none of these

If |G| = 4, |b| = 2 and the angle between d and b is 71/6, then (@ X b)? is

(a) 48 (b) 32

(c) 16 (d) 8

If point Ais a + 25, P is d and P divides AB in the ratio 2: 3, then the position vector of B is
(a)2d@ — b (b) b —2d

(c)d - 3b (d) b

The vector ¢ directed along the internal bisector of the angle between the vectors @ = 71 —
4] — 4k and b = =21 — J + 2k with |¢] = 5V6 is

(a) 2 (i — 7) + 2k) (b) 2 (5t + 5] + 2k)

(©2@+7) +2k) (d) 2 (=5 + 5] + 2k)

If &, b, ¢ are unit vectors such that 4 + b + ¢ = 0, then the value of 4 - b+b-¢+e¢-ais
(a)1 (b) 3

(c)—=(3/2) (d) none of these
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20.

21.

22.

23.

24.

25.

26.

27.

If &, b, ¢ are three unit vectors such that b and ¢ are non-parallel and a@ % (b x &) = (1/2)b,

then the angle between d and ¢ is
(a) 30° (b) 45°
(c) 60° (d) 90°

The position vectors of the points 4, B, C and D are 31 — 2] — IAc, 20+ 3] — 4]%, —i+j+ 2k and
47 + 5] + Ak. It is known that these points are coplanar, then 1 is equal to

(@) —(146/17) (b) —(137/17)
—(154/17) (d) none of these

The unit vector perpendicular to each of the vectors 2i — j + k and 31 + 4] is

(-4 + 3] + 11k)

(a)m(4l—3]+11k) (b)\/ﬁ
(c) m(éh +3j+ 11k) (d) none of these
A unit vector perpendicular to the plane of d = 2i — 6] — 3k,b =41+ 3] — kis
( )41+3] k (b) 2i— 6] 3k
3i— 2]+6k 2i— 3] 6k

(c)

(d)

7

- -

The line joining the points 6a — 4h — 5¢, —4c¢ and the line
2b — 5¢ intersect at

joining the points —d — 2b — 3¢&,d +

(a) 2¢ (b) —
(c) 8¢ (d) none of these
If#-i=#-j=7 -kand|#| =3, then? =
(a) £3( + + k) (b) £+ + k)
(©+5@+j+h (d) V3@ +) + k)
Let d, E ¢ be three non-coplanar vectors and p, ¢, 7 be vectors defined by the relations
. bxé . éxda . axb
p = 57 ) q = = )r = =
[abc] [a@bc] [abc]

then the value of the expression (@ + b) - B+ (b + &) - § + (¢ + d) - 7 is equal to

(a)0 (b)1
(c)2 (d)3

If the position vector of a point A is d + 2b and d divides 4B in the ratio 2: 3, then the position

vector of B is
(a)2d — b (b) b —2d
(c)d—3b (d) b
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28. The position vectors of A and B are 21 + 2j + k and 21 + 4] + 4k. The length of the internal

bisector of ZB0OA of the triangle AOB is

136 V139
(@) |5 (b) ==
(©% CINES

29.If d, 5, ¢ are mutually perpendicular vectors of equal magnitudes, then the angle between the

vectors@andd + b + Cis
(@)m/3
(c) cos™* (1/v/3)

30. For non-zero vectors @, b, ¢, (ax
(@d-b=0b-¢=0,2-d#0
()é-d=0,d-b=0,b-¢#0

31.1f |d| = |b|, then (@ + b) - (& — b) is
(a) positive
(c) zero

(b) negative
(d) none of these

32. The area of the triangle whose vertices are A(1,—1,2), B(2,1,—1) and C(3,—1,2) is

(a) 13
(c)6

(b) V13
(d) Ve

33. The sine of the angle between the vectors @ = 3i + ] + k, b=2i— 2j + kis

(a) \/%
(c) \/%

25
(b) \/;

(d) ==

34. The area of the triangle having vertices as { — 2f + 3k, —21 + 3j — k, 40 — 7j + 7k is

(a) 36 sq. units
(c) 39 sq. units

35. The area of a parallelogram whose two adjacent sides are represented by the vectors 37 — k and

i+ 2fis
(a) ;V17
(c) Va1

(b) 0 sqg. unit
(d) 11 sq. units

(b) 5 V14
()57
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36.

37.

38.

39.

40.

41.

42.

43.

44,

A unit vector perpendicular to each of the vectors —61 + 8k and 81 + 6k forming a right-handed

system is
(@) —j (b) j
(c) 6i:-:k (d) —6;;811(

If &, b, ¢ are mutually perpendicular unit vectors, then |a + b+ €| is equal to

(a) V3 (b) 3
(c)1 (d) 0

IX (@X1D)+]x(@x])+kx(dxk)is always equal to
(a)d (b) —d
2a (d) —2a

The area of the parallelogram whose diagonals are given by vectors 37 + j — 2k and i — 3]+ 4k

is
(a) 10v/3 (b) 5v3
(c)8 (d) 4

The angle between the vectors a + bandd — b, when @ = (1,1,4) and b= (1,-1,4),is
(a) 90° (b) 45°
(c) 30° (d) 15°

If I is the centre of a circle inscribed in a triangle ABC, then |R|m + |E4)|E’) + |ﬁ|ﬁ is

(a) 0 (b)IA +1B +1IC
TA+IB+IC

(c)

. (d) none of these

(d@ x b)? is equal to
(a) @2b% — (G - b)? (b) @2b% + (d - b)?
(c) (@ - b)? (d) d2h?

The unit vector perpendicular to both £ + j and j + k is

(@)i—j+k (b)i+]j+Fk
i+j-k i—j+k

()2 (d) =

If 6 is the angle between the unit vectors @ and b, then cos (8/2) =
1, 7 1, 7

(a)5la — bl (b)la + b|
|a-h| |a+b|

() ez a5

=
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45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

The vectors 21 — j + k, i — 3f — 5k and /31 — 4] — 4k are the sides of a triangle, which is
(a) equilateral (b) isosceles only
(c) right-angled only (d) right-angled and isosceles

Let @ and b be two unit vectors such that the angle between them is 60°. Then |a@ — b| is equal

to
(a) V5 (b) V3
(c)o (d) 1

If |@| = 3,|b| = 4 and the angle between d and b is 120°, then |4d + 3b| =
(a) 25 (b) 12
(c)13 (d) 7

f@d=20+3]—k f=—1+2j—4kandy =i+ ]+k then (& x ) (@X7)is
(a) 60 (b) 64
(c) 74 (d) -74

If d is perpendicular to b and &, |@| = 2, |b| = 3, |é| = 4 and the angle between b and ¢ is 21/3,

then [@b¢] is equal to

(a) 43 (b) 6v3

(c) 12v3 (d) 18v3

Let 4 and b be two unit vectors inclined at an angle 8, then sin (6/2) is equal to
(a)5la — bl (b)3|a + b|

(c)la — bl (d) |4+ bl

The scalar 4 - (§+5) X (ﬁ+§+5‘) is
(a)0 (b) [
(c) 2[ABC] (d) [

C] + [BCA]
(]
If & and b are two non-collinear vectors and xd + yB =0, then

(@) x = 0 but y is not necessarily zero  (b) y = 0 but x is not necessarily zero
(c)x=0,y=0 (d) none of these

Projection of 1 + 2j 4+ 3k on i — 2j — 2k is equal to

(a)3 (b) -3

(c)9 (d)-9

If @ and b are two vectors suchthatd- b = 0 and @ X b = 0, then
(a) @ is parallel to b (b)d L b

(c) either a or b is a null vector (d) none of these

=
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55. The position vectors of the points A, B, C are 21 + j — k, 31 — 2 + k and 1 + 4] — 3k,
respectively. These points

(a) form an isosceles triangle

(c) are collinear

1.(a)
9.(d)
17.(c)
25.(d)
33.(a)
41. (a)
49. ()

2.(c)
10. (¢
18. (a)
26.(d)
34. (b)
42.(a)
50. (a)

3.(b)
11.(a)
19.(c)
27.(c)
35.(c)
43. (d)
51.(a)

(b) form a right-angled triangle

(d) form a scalene triangle

ANSWER KEY

4. (b) 5.(d)

12.(d) 13.(d)
20. () 21.(a)
28.(a) 29. ()
36.(b) 37.(a)
44. (b) 45. (d)
52.(c) 53.(b)

6. (b)
14. (d)
22.(b)
30.(d)
38. ()
46. (d)
54. (c)

7.(c)
15. (c)
23.(c)
31.(c)
39.(c)
47. (b)
55.(a)

8. (b)
16. ()
24. (b)
32.(b)
40. (a)
48. (d)
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