1. If ABCD is a thombus whose diagonals cut at the
origin O, then 0OA+O0B+0C +0D equals

(a) AB+AC (b) O
(¢) 2(4B+ BC) (d) AC+BD
2. If the vectors G+Ab+3¢,—2d+3b—4¢ and
d—3b+5¢ are coplanar, then the value of A is
(@ 2 (b) —1
(©) 1 (d -2

3. If 25+5§:§5+56’, then 4, B, C are

(a) coplanar (b) collinear
(¢) non-collinear (d) None of these
4. If @ is the angle between vectors @ and p such that

d-b>0, then
(@ 0<0<n (b) gsesfc
() 0<0<™ d o<o<™
2 2
5. The angle between the vectors 2i+3j+k and

2% —j- k is

n T

— b —
@ - ®) 3
©) g (d) None of these

6. If|5|=|5|=|5+5|=1, then |G —b | is equal to
(@ 1 ®) V2
() V3 (d) None of these
7. If G and b are two unit vectors inclined at an angle 0

such that G@+b is a unit vector, then 0 is equal to
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Exercise

10.

11.

Y
(a) ® 7

N3 w(a

© @ 23—"

If |@|=|b1, then

(a) (a +1;) is parallel to @ —b

(b) a+bLa-b

() (a+b)-@a-bydaf

(d) None of the above

The vectors 3i —2] + k,i- 37+ 5k and 2 + J- 4k
from the sides of a triangle, This triangle is

(a) an acute angled triangle

(b) an obtuse angled triangle

(c) aright angled triangle
(d) an equilateral triangle

If @ and b are not perpendicular to each other and

Fxd=bxa,r-¢=0, then 7 is equal to

(a) a-¢ (b) b+xd forall scalars
(c) b- (b-0) 5 (d) None of these

(a-c)
The vectors X and Y satisfy the equations

2X+Y=p and X+2Y =g, where p=i+, and

G=1i-j.If0 is the angle between X and Y, then
4 . 1
a) cosO=— b) sin0=—=
(a) . (b) NG
4 3
() cosO=—— (d) cosbo=-=
5 5



13.

14.

15.

16.

17.

18.

19.
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IfG-b=3a-¢ and Gxb =axé,ad=0, then
(b) b-clla
(d) None of the above

Let a, 5, ¢ be unit vectors such that -6 =0=3g-¢ . If
the angle between b and € is g, then d equals

(@) +2(b+7) (b) 2(b+7)

1 - 1~
() iE(b XC) (d) —E(bxc)

If Gxb=¢xd and ﬁxE:I;xE,then

(@ (G@-dy=Mb-¢) (b) (@—d)=Mb+7)
(c) (G—-b)=Mc+d) (d) None of these

Ifi=d—b,v=ad+b and |d|=|b|=2, then |ixV|

(@) 2y16—(a-b)* (b) 244—(d-b)>
(c) (d)

Let 5=f+}—l€,l;=f—j+l€ and ¢ be a unit vector

is
16—(a-b)? 4-(a-b)*

1 to @ and coplanar with @ and b, then it is given by

1 T L’.‘ A
(a) %(Zl—ﬁk) (b) \/5(1”)
© %(i—ziwé) @ 3G-h

If the vectors
ﬁ=f+a]'+a2/€, I;=f+bj+b21€, E:f+c}+czl€ are

a a* 1+d°
three non-coplanar vectors and | p % 1+b° | =0,
c 2 1+

then the value of abc is
(@ 0 (b) 1
(c) 2 (d -1

> 2> > 2> o> o
For any three vectors a, b, c,(b x ¢c)x a equals
(a) (@-b)é—(h-d)a (b) (G@-b)é—(d-&)b
(¢) (@-b)c—(¢—a)pb  (d) None of these

Let d=aji+ayj+ask,b=bi+byj+bk  and

c= le + CQ} + 02/€ be three non-zero vectors such that

¢ is a unit vector L to both @ and p . If the angle
aq a a3 ’

between a and b is %,then b by by | isequalto

4] () C3

20.

21.

22.

23.

24.

25.

26.

27.
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(@ 0 (b) 1
Lo 702 3. o272
— b d = b
© 4Iall | (d) 4lall |
For any three vectors a, I;, ¢ the wvalue of

Gx(bx3)+bx(Exd)+cx(axb) is

by [abe]
() [@bé]

@ 0

(¢) 3[abe)
If G, b, ¢ arevectors such that G-b =0 and a+b =¢,
then

@ |af +|bP=cf () |aP=[b] +|cf
() |bP=]af +|¢ (d) None of these
The scalar G- {(b +d)x(d+b+¢)} equals

(@ 0 (b) 2[abél

(¢) [abé]
(Gxb)x(ax¢)-d equals to

(a) [abc)(b-d) (b) [@bc)(a-d)
(¢) [abc)(E-d) (d) None of these

If a is a vector of magnitude 50 collinear with the

(d) None of these

vector l? =60 —8]—1?5]€ and makes an acute angle

with the positive direction of z-axis, then a is

(a) 247 —32j-30k (b) —24i +32]+30k
() 12i-16j-15k (d) None of these
The projection of the vectors d=4i —3 ] + 2k on the

axis making equal acute angles with the coordinate
axes is

(a) 3
1
(c) \/g

If forces of magnitudes 6 and 7 units acting in the
directions —2j+2k and 2{—3j—6k respectively

®) V3

(d) None of these

act on a particle which is displaced from the point
P(2,-1,-3) to O(5,~1,1), then the work done by the

forces is
(a) 4 units (b) — 4 units
(c) 7 units (d) — 7 units

If G=-2{+j+k, b=i+5] and ¢=4i+4]-2k,

then projection of 3@ —2b on the axis of the vector

C is
(a) 11 ®) — 11
(c) —12 (d) -33
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28.

29.

30.

31.

32.

33.

34.

35.

If the force represented by 3+ 2k is acting through
the point 5; +4j —3k, then its moment about the point
(1,3, 1) is

(a) 147 —8j+12k
(c) 427 +144)-24k

(b) —14i +8)—12k
(d) None of these

If a, l;, ¢ are three non-zero vectors such that

a+b+
(a) m<0 (b) m>0
(c) m=0 (d m=3
If ab,c non-coplanar unit vectors such that
ax (5% 2) =" then the angle between @ and § |
=——, then the angle between a@ and b is
\/5 g
3n T
(@ (b) =
4 4
T
c) — dn
() 5 (d)

The vector ¢ is perpendicular to the vectors
a=(2-3,1), b= (1-2, 3), and satisfies the conditions
¢-(1+2j-7k)=10. Then, ¢ is

(b) —7i-5]—k

(d) None of these

(@) 7i+5j+k
() i+j-k
If the vectors 25—3}'+4l€, f+2}—l€ and xf—j'+2]€
are coplanar, then x is

8 b 5
@ OF

(c) 0 (d 1

The value of b such that the scalar product of the vector
P+ ]+ k with the unit vector parallel to the sum of the

vectors 2f +4j—5k and bi +2]+3k is one, is

(a) -2 (b) -1
() 0 (d) 1
Let G=2/— j+k,b=i+2]—k and ¢ =1+ ] -2k be

three vectors. A vector in the plane of 5 and ¢ whose
projection on @ is of magnitude /2/3 is

(@) 2i+3j-3k

(b)
(c)
(d)

A unit vector perpendicular to 4;i—j+3k and

2 +3]+3k
27 —57+5k
20+ j+5k

2i+j-2k is

36.

37.

38.

39.

40.

41.

42.

43.

135

@ 5G-2j+28 @) (427420
© @

Given that a=(1,1,1),¢=(0,1,—1) and a-b=3. If

® (333)

(d) None of these

é(2§+}+21€) %(2f—j+21€)

If |G|=4,|b|=4 and |¢|=5 such that
GL(b+¢),bL(¢+a) and & L(d+b), then

|a+b+¢| is
(@) -7 (b) 5
(c) —13 (d) 57

The number of vectors of unit length perpendicular to
vectors G=7+ and b= j+k is

(a) one (b) two
(c) three (d) None
If G and b represent the sides AB and BC of a

regular hexagon ABCDEF, then FA is
(b) a-b
(d) None of these

collinear. If G+2b is collinear with &,b+3¢ is

collinear with @ then @+ 2b +6¢ is
(b) parallel to b
(d 0

If a, b, ¢ are three non-zero vectors, no two of which

(a) parallel to a
(c) parallel to ¢

are collinear and the vector @+5 is collinear with
¢,b+¢ is collinear with @, then a +b+¢ is equal to
(@ a (b) b
() (d 0
The point with position vectors 10; +3;,12i —5; and

ol

ai +11j are collinear if a equals

(a) 8 (b) 4

(c) 8 (d) 12

If G is the centroid of a triangle ABC, then
GA+GB+GC equals
@ 9

(©) 3GB

(b) 3G4
(d) 3GC



44,

45.

46.

47.

48.

49.

50.

51.
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If G and p are position vectors of 4 and B respectively
the position vector of a point C on 4B produced such
that AC =34B is

(a) 3d-b (b) 3b-a

(¢) 3da-2b (d) 3b-2a

Find the horizontal force and a force inclined at an

angle of 60° with the vertical so that the resultant is a
vertical force of P kg wt,

(a P,2P (b) P, P\3
(c) P\/g, 2P (d) None of these

If the resultant of two forces is of magnitude P and
equal to one of them and perpendicular to it, then the
other force is

() P (b) PV3

© P2 (d) 2P\3

The position vectors of the points 4 and B with respect
to an origin are d=i+3j—-2k and b=3i+ -2k
respectively. If P is point on AB, then vector OP
which bisects ZAOB is
@) 2(~i+j+k) (b) 20— j+k)

© 26+j-k) (d) 2 +j+k)

If G+2b+3¢=0,then Gxbh+bxé+¢xa isequal

to
(@) 6(bx7) (b) 2(axb)
(c) 3(¢cxa) (d) All are correct

The vectors G, b, ¢ are equal in length and taken
pairwise they make equal angles. If G =1 + /, b= j+l€

and ¢ makes obtuse angle with X-axis, then ¢ is

(a) 719 49 -1 (b) 19 09 1
(c) —1/3,4/3,-1/3 (d) 1/3,-4/3,1/3
If @, b,¢ are three mutually perpendicular vectors of

equal magnitude, then the angle  which G+ +¢

makes with any one of three given vectors is given by
(@) cos'(1/+/3) (b) cos~'(1/3)
(©) cos '(2/3)

Let u, v, w be such that |u |=1,|V|=2 and |w|=3.

(d) None of these

If the projection of v along # is equal to that of w

along 3 and v, w are perpendicular to each other,
then |4 —v +w| is
(a) -2

© Via

(b) V7

) 14

52.

53.

54.

55.

56.

57.

58.

59.

60.
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The vectors 2i —mj+ 3mk and (1+m)i —2mj +k

include an acute angle for

(a) all values of m (b) m<-=2

1
(d) me {—2, —5}

A vector d has components 2p and 1 with respect to a

1
(C) m>5

rectangular cartesian system. This system is rotated
through a certain angle about the origin in the counter-
clockwise sense. If with respect to new system, a has

components p + 1 and 1, then

@) p=0 ®) p=1or p=-1

1
(c)p=—1orp=§ (d) p=lorp=-1

The vector a+3b is perpendicular to 7G—-5b and

@-5b isperpendicularto 74 +3a . The angle between

dand b is
(a) n/4 (b) m/6
(c) m/2 (d) None of these

The position vectors of four points A, B, C, D lying in
a plane are a, b,é,d respectively. They satisfy the
relation |G —d |=|b —d |=|é—d |, then the point D is
(a) centroid of AABC (b) circumcentre of AABC
(c) orthocentre of AABC (d) incentre of AABC

If a, l;, c, d are position vectors of point 4, B, C and
D respectively such that :
(G—d)-(b—¢)=(b—d)-(¢—a)=0, then D is the

(a) centroid of AABC (b) circumcentre of AABC
(c) orthocentre of AABC (d) None of these

The vectors @=3i—2j+2k and b=—i—2f are
adjacent sides of parallelogram, then angle between its
diagonals is

(a) m/4 (b) /3

(c) 3m/4 (d) 2m/3

The resultant of two forces PN and 3N is a force of
7N. If the direction of 3N force were reversed, the

resultant would be «/EN . The value of P is

(a) 5N (b) 6N

(¢) 3N (d) 4N

Let G=3i+2k and p=2j+k. If € is a unit vector,

then the maximum value of [a b ¢] is

(@ 59 (b) 61

(c) /108 (d) None of these

Let b=—i+4j+6k ¢=2i-7j-10k.1f G be a unit

vector and the scalar triple product [a b €] has the
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61.

62.

63.

64.

65.

66.

67.

greatest value, then a is

1
(a) ﬁ

%(2i+2j—1€)

%(ﬁi—j‘—ﬁlé)

1
@ 75

The vector moment of three forces
f+2j'—31€, 21T+3}'+4l€ and —f—j’—lé acting on a

(G +j+k) (b)

© (2i=7j-k)

particle at a point P(0, 1, 2) about the point A(1, -2, 0)
is
(a) —2(4i —2]+5k) (b) 4i+5)+6k

(©) 7i+2k (d) None of these

What is the area of the parallelogram having diagonals
3i+j—2k and i —3]+4k ? [NDA-I 2016]

(a) 52sq. units (b) 4+/5sq. units
(¢) 543sq. units (d) 15v/2sq. units

If G and p are unit vectors and 0 is the angle between

them, then |22} is [NDA-I 2016]
. 0 .

(a) s1n5 (b) sin 6

(c) 2sinB (d) sin 20

If @, b and ¢ are the position vectors of the vertices

of an equilateral triangle whose orthocentre is at the
origin, then which one of the following is correct?
[NDA-I 2016]

@ d+b+c=0 (b) d+b +¢ = unit vector
() a+b=¢ (d) d=b+¢

If C is the middle point of 4B and P is any point outside
AB, then

(@) PA+PB=PC
(¢) PA+PB+PC=0

If @ and p are the two unit vectors and  be the angle

(b) PAd+PB=2PC
(d) PA+PB+2PC=0

. 0
between them, then what is cos — equal to

[NDA-I 2016]

la—b| la+b|
b
@ — ®) —
ey la+b]|
¢ d
(c) J ) —
Ifa+b+¢=0,]d|=3,|b|=5,|¢|=7, thentheangle

between & and b is [NDA-II 2016]

: 2
@ = ®) 5
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© — @3

3
68. If a, l;, ¢ are three vectors such that G+b +¢ =0 and

-a 1is equal to [INDA-II 2016]
(b) —29
29
4 =2
d -3
69. Aforce F =3i+2j—4k isapplied at the point (1, -1,
2). What is the moment of the force about the point
(2,-1,3)? [NDA-II 2016]
(@) 7+4]+4k (b) 2i+j+2k
© 20-7j-2k (d) 20+4j-k
Directions (Q. Nos. 70 and 71) :
Letd=i+),b=3+4k and b = ¢ +d, where ¢ is parallel
to d and d is perpendicular to a.

70. Whatis ¢ is equal to? [NDA-II 2016]

3G+ ) 23i +J)
@ ==L =

(i+)) (i +))
© 5" @

7. Ifd=xi+y+ zk, then which of the following equation

is/are correct? [NDA-II 2016]

1. y—x=4 2. 2z-3=0
Select the correct answer using the code given below:
(a) Only1 (b) Only 2

(c) Both 1 and 2 (d) Neither 1 nor 2

72. Ifin right angled triangle ABC, the hypotenuse AB = p,
then AB-AC+BC-BA+CA-CB is equal to

[NDA-II 2016]

(a) 2p? (b) p*2
(© p? @ p

73. Let ABCD be a parallelogram whose diagonals intersect
at P and let O be the origin, then 04+ OB+ OC + OD

equals [NDA-I 2017]
(a) OP (b) 20P
(¢) 30P (d) 40P

74. If G=27 +3]+4k and b =37 +2j—Ak are
perpendicular, then what is the value of A ?
[NDA-I 2017]
(a) 2 (b) 3
(c) 4 (@ 5
75. ABCD is a quadrilateral whose diagonals are 4C and
BD. Which one of the following is correct?
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76.

77.

[NDA-I 2017]
(@) BA+CD=AC+DB (b) BA+CD=BD+CA
(¢) BA+CD=AC+BD (d) BA+CD=BC+AD
If Gxb=¢ and l;szc"z, then which one of the

[NDA-I 2017]
G, b,¢ are orthogonal in pairs and |a|=|¢| and

bl =1

G,b, ¢ are non-orthogonal to each other

following is correct?

(a)

(b)
(©)
(d)

Ifa=i—j+k,b=2i+3]j+2k and ¢ =i +mj + nk are

G,b, ¢ are orthogonal in pairs but |d| #|¢|

a, l;, ¢ are orthogonal in pairs but |E | =1

three coplanar vectors and |¢|= \/E , then which one of

the following is correct? [NDA-I 2017]
(@) m=2andn==1

(b) m=+2andn=-1

(c) m=2andn=-1

(d m==2andn=1

NDA-Pioneer : Mathematics

78. For any vector 67,|d><f|2 +|5x}'|2 +|ﬁ><]€|2 is equal to
[NDA-II 2017]

(b) 2l

() 4laf

If & and b are two unit vectors, then the vector

[NDA-II 2017]

(a) laf

(o) 3la’
79.

(a+b)x(axb) is parallel to

@ (a-b) (b) (a+b)

() (2a-b) (d) (2a+b)
80. Let =i+2j—k, P=2i—j+3k and 7=2{+j+6k

be three vectors. If . and B are both perpendicular to

the vector & and § -¥ =10, then what is the magnitude

of 87 [NDA-II 2017]
(a) /3 units (b) 2+/3 units

Sl 0 it
(©) ) units (d) \/gunls

ANSWERS

1.
11.
21.
31.
41.
51.
61.
71.

1.

2.

b)) 2. d 3. (b)) 4 () 5 (b
(¢) 12. (a) 13. (a) 14. (a) 15. (a)
(a 22. (¢) 23. (b) 24. (b) 25. (b)
(a 32. (a) 33. (d 34. (a) 35 (b)
(d 42. (c) 43. (a) 44. (b) 45. (¢
(c) 52. (b) 53. (b) 54. (c) S55. (b)
(a) 62. (c) 63. (a) 64. (a) 65. (a)
(d 72. (¢) 73. (d) 74. (b) 75. (b)

(b) - Diagonals of the thombus bisect each other.
So, OA=-0C and OB =-0D
= 0A+OB+0C+0C=0

(d) OA=ad+nb+3¢, OB =-2d+3b-4¢,
OC=a—3b+5¢ are coplanar.

So, scalar triple product = 0

[0OAOBOC]=0
1 2 3
=2 3 —4|=0

1 3 5

Explanations

6. (¢ 7. (@ 8 () 9. (¢ 10. (o)
16. (@) 17. (d) 18. (b) 19. (c) 20. (a)
26. (@) 27. (b) 28. (a) 29. (a) 30. (a)
36. (c) 37. (d) 38. (b) 39. (b) 40. (d)
46. (c) 47. () 48. (d) 49. (¢) 50. (o)
56. (c) 57. (a) 58. (a) 59. (b) 60. (c)
66. (b) 67. (d) 68. (d) 69. (c) 70. (a)
76. (@) 77. (d) 78. (b) 79. (a) 80. (b)

= (15-12)-A(-10+4)+3(6-3)=0
= 3+6A+9=0=6L=-12

= A=-2
3. (b) 40+0B=BO+0C

= AB=BC

This is the condition of collinear.
4. (¢) v a-b>0

= abcos0>0=cos6>0

- 0<o<t
2



Vector Algebra

5. (b) &

7. (d)

8. (b)

10. (¢)

cos0 =0 =cos90° = e=90°:g
lal =15 =la + 5| =1

Then, |a+5[" +la—a" =2(a® +5?)
= 1+|a-b[=2(01+1)

= |i-b[=4-1=3=|G-5|=3
lal =[5]=a + 5] =1
|Zi+l§|2=a2+b2+25~5

= 1=1+1+2abcosO
=1=2+2co0sH

= cosez—l:cosezcos%jez
(G+b) L(da-b)

= (G+b)-(@—b)=0

= d-d—d-b+b-a+b-b=0

= |aP =[5> = lal=s

AB =37 —2j +k,
= [4B|=\9+4+1=114;
BC=i-3j+5k

= [BC|=V1+9+25 =435
and CA=2i+ ] -4k

= |cal=V4+1+16 =421

So. [5cl” =[zcl” +lcal”
= Right angled triangle.

2n

()

Put in eq. (i)

S
ol

?zE—(d:jﬁ

2X+Y=p,X+2Y=§

ol

I1. (¢)
= 2X+Y =i+,

139

and X+2Y =i—] { p=i+jand G=i—]}

On solving both equations,

3V =—i+3)
_f .
F==-
37/
X=(G-))-2Y
=(i—j)—z(i_“j
3/
X—£+A
3t
X7 -1
cosezlq — = 9 =
Xl
9 Vo
cosez—i
5

12. (a)

From eqgs. (i) and (ii)
b=¢ {-d=#0given}
13. (a) ~~ Given G-h=ad-¢ =0

= d is Ltoboth p and ¢

From eq. (i) — (ii),
ax(b—¢)=(C—-b)xd

or ax(b—¢)—(¢—b)xd=0
or Gx(b—¢)+dx(¢-b)=0

..(0)

...(i)

...()
..(i)



(G-d)x(b-27)=0
= d-d||b-¢ or G—d=\b—-7)
where, A is any constant.

15. (a) ii=d—b,v=a+b,ld=|p|=2

i x¥1=|(@—5)x(@-+5)
—laxa+axb-bxa+bxb|

=|2@@xb)| = 2la x5l

= 2Ja? —(a-5)2 =216 (G -b)>
16. (a) a=(,1,-1),b=(,-11)

Vector coplanar with @ and b and Lto @ is

F=dx(axb)=(a-b)i-(a-ab

=(1-1-DG+ -k -N+1+ 1)@ = j+k)

= —j+k-3+3]-3k

F=—4i +2] -2k

|

Unit vector = i%
|7l
_ —H+2]-2k
C J16+4+4
=J_rL(—2z°+]'—l€)
6
17. (d) a, 5, ¢ are non-coplanar, so [a, 5, ¢c]#0

laa2

=11 b b*|20=>A%0

1002

2

a a® 1+d°

Now, given | b »% 145 |=0

c & 1+

2 1 2 3

a a a a a
=16 b* 1|+|b b* b |=0
0021 cczc3

= A(l+abc)=0
A#z0=14+abc=0
= abc=-1
18. (b) (bxC)xd=—ax(bx?)
=—(G-¢é)b+(a-b)é
=(a-b)e—(a-c)b

20. (a)

21. (a)

22. (c)

23. (b)

24. (b)

NDA-Pioneer : Mathematics

2
a ap a3
b by by| =[@abcl
aq & G

Gx(bx3)+bx(¢xad)+c(axb)

=(@-¢)b—(a-b)c+(b-ay—(b-¢ya
+(@-b)a—(¢-a)b

=0

|d+b~|2 =|E|2

= a?+b*+24% b =c?

= [af’ +[5f" =[e”

G-{(b+a)x@+b+7c)}

=G-{bxd+bxb+bxé+axd+daxb+axé}

= {(@xb)-&)a—((@xb)-d)c)-d}
= {[ab¢la —[abalc}-d
=[abcl(a-d)

G is collinear with b

—d=th
So, 5=t(6f—8}—1?5l€j

Given, |g|=50

= t‘/36+64+%5 =50
t /@:503112:50
4 2

= t:i4:>d:i4(6f—8}'—%l€)

-+ a makes an acute angle with (+) ve direction of
Z-axis.

ie,d k>0=>t=-4
So, a =—4(6f—8]’—1?51€)

or G=-24i +32]+30k
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25. (b) Direction cosines of a vector making equal angles
with coordinate axis are
BLE .
NERRVERNED

Hence, p = —; s

1
5E

~3j+2k

k

&I-‘

a=4i -

[
S

Projection of @ on p =

S

4

3

3
zﬁzﬁ

+

w\»—‘ &‘w
W | —
&\N

1,

3

6(5-2}'+21€)
N1+4+4

:7(25—3j—61€):2~_3j_61€

\/4+9+36

26. (a) F = =2(1-2j+2k)

-7j- 2k

—OP=(5—j+k)—(2i — ] -3k)
W=F-§ = W =12—-8 = 4units.

27. (0) G=(-2,1,1),b=(1,5,0),¢ =(4,4,-2)
3a-2b=3(-2,1,1)-2(1, 5, 0)

= (7 8& - 7a 3)
Projection of (3G —2b) on ¢

_(3@-2b)-¢  -32-28-6
] J16+16+4
:__66:11
6
28. (a) F=3j+2kandF=0P
= F=(5i+4)—4k—i-3i —k)
F=4f+ -4k
M=FxF
ii ok
=|4 1 -4|=14i-8j+12k
03 2

29. @) |g1pref =a?+b?+P+2a-b+b-c+¢-a)
0:a2+b2+c2+2(c7~l;+l;-5+5-&)

a.E+b~a+5.a=—%(a2+b2+c2)

= m:—%(a2+b2+cz):m<0

- b+¢c
30. (a) ax(bxc)=
V2
= (a ?)1?—(?1?)?:%&%?

On equating,
_ 1

- - 1
a-c=—f dac=——+
N V2

1

abcosB=—

= \/E

1
= cos0=——==cos135°
V2

= 0=1350=
4

31. (a) ¢Ld and & Lb=E=nMadxb)

i ]k
¢=x2 -3 1
1 2 3

Now, ¢-(i +2j-7k)=10
=>A=-1
So, =7 +5]+k
32. (a) (2,-3,4),(1,2, -1),(x,
2 -3 4
So, [1 2 -1]=0
x -1 2

—1, 2) are coplanar.

=24-1)+3Q2+x)+4(-1-2x)=0
=6+6+3x-4-8x=0
= 5x=8

8
= Xx==

33. (d) Unit vector || to the sum of 2f+4}—51€ and
bi +2j+3k is
i (2+b)i +6) -2k
J@+b)* +36+4

Fo(i+]j+k)=1 (given)

= (2+b)+6-2=/(2+b)> +40

=Q2+b)2+16+8Q2+b)=2+b)*+40
=8b=40-16-16=40-32
=b=1




34. @) a=2,-L1),b=(12-1),¢=(11, —2)
Vector in the plane of 5 and ¢,

F=mb+7¢

r=(m+1L2m+1,—-m-2)

Projection of 7 on a e
lal
2(m+l)—(2m+l)—m—2:+\/§
V4+1+1 “\3
2m+2-2m—-1-m—-2=+2

-m—-1==%2

W | N

=>m=-3 orl
So, ¥ =(-2,-5,-3)

F=(2,3,-3) form=1
So, 7 =2{ +3] -3k

35. (b) Unitvector Lto G =4i — j+3k and b =—2i + j—2k

_ axb
7= —
| x5
ij ok
xb=|4 -1 3 |=—i+2j+2k
2 1 =2
L —i42j+2k 1+ 4 A
Fe T +2)+2k
NI+4+4 3( / )

36. (c) Let b =xi+yj+zk

= [(z=»)+ j(x=2)+k(y—x)=(0,1, - 1)

= z=y,x=1+z,y=—1+x
= y=zandx=1+z

2
= l+z+z+z+3 = z=§

2 5
=—and x==
773 3
37. (d) lal=4,[p|=4.lc|=5

cdl(b+é)=>a-b+id-c=0;
bl(@+ada)=b-¢+b-a=0
and ¢ L(G+b)=¢-a+¢-b=0

= 2G-b+b-¢+ad-a)=0

-2 -
li+b+cl =a® +b> +c> +2(G-b+b-¢+¢-d)

=16+16+25+0
= la+b+é|=~/57

{Form =-3}

Put in eq. (i)

38. (b)

39. (b)

40. (d)

41. (d)

42. (¢)
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axb
|ﬁ xb |

So, there can be at most two unit vectors L to a

Unit vector L to @ and b bothis +

and b .
From diagram
E D
F C
b
4 , B

AC=AB+BC=id+b
and AD =2BC =2b
then AC+CD = AD

or CD=AD-AC=b—a
then FA=-CD=ad-b

G+2b=xC¢=>d+2b+6C=(x+6)¢ (1)
b+3¢=yia
= G+2b+6¢=Q2y+Da (i)

Hence, (x+6)¢ =2y +1)a
= d and ¢ are collinear

but given d and ¢ are non-collinear.
So, x+6=0and2y+1=0

=x=-6and y:—%

So, from eq. (i), G +2b +6¢ =0
G+b=xc=d+b+¢=(x+1)¢ ()
b+é=yi=ad+b+c=(y+Da (i)
From egs. (i) and (ii),

(x+Dé=(y+Da

= d and ¢ are collinear but given d and C are
non-collinear.

So,x+1=0andy+1=0

= x=—-landy=-1

So, from eq. (i),

d+b=-¢

or G+b+¢=0

Let OA=10i +3], OB=12{ -5 and

OC =ai +11]

Then, AB=0B-0A4=2i-8)

and AC=0C-0A4=(a—10)i +8]
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43. (a)

44. (b)

45. (¢)

46. (c) Let the force P be long i , equal to magnitude of

47. (¢)

Then, 2/ —8j =—1{—(a —10)i — 8}

{*. Points are collinear.}
or 2=—(a—10) ora=28
Let OA=d,OB=b and OC =¢,

then position vector of centroid

—G=&+I;+E

3
So, 62:5%56;%
CE-OB_0CG_2b-a-¢
5@5@5@@

Then, GA+GB+GC =0

Let 5;1:?1,5/}-?:5 and OC =¢

Given AC=3AB=¢—a=3(b—a)

or ¢ =3b-2d

Let the horizontal force be Fii and F, be the force

inclined at an angle 60° with the vertical so it will
makes 90° + 60° = 150° angle with horizontal.

- N A
So, F, = F, cos 150° + F; sin 150°;
then F + F, = Pj
or Fji +F, cos 150i + F, sin 150 = Pj

3 s 5 a o
(ion g

F
= 7=P or Fy =2P

and ﬂ—sz:O or Fj =P\3

resultant force (P) and perpendicular to it, i.e.,

resultant is along 7 and let other force be O

Pi+Q=P/=Q=-Pi+Pj

or |Q|=\/P2+P2 =pP\2

OA=i+3j-2k and OB =3+ j -2k
A

Given, OP bisects ZAOB

48. (d) @a+2b+3¢=0

49. (c)

50. (¢)

143
|04 |=|0B| =14
and ZAOP = ZBOP

and OP is common.
.. Pdivides the line ABin1: 1.

OA+OB 4 +4]—4k
1+1 2
=2(+j-k)

So, OP =

)
— d=-2b-3¢

or Gxb =(-2b—-32)xb =-3(¢xb)

and @x¢é =(-2b-3¢)xé =-2(bx¢)

or ¢xa=2(hx¢)

So, axb+bxc+éxa
=-3(Exb)+bxE+2(bx7)=6(bxc)

or Gxb+bx¢+ixad
=(Zi><l;)+%(ii><l;)+§(iixl;)=2(Z1><l;)
So, all are correct.

Let c=xi+y+zk,a=i+j and b=j+k

Then, given || =|p|=|¢|

= x+yrezi=2 ...(1)
-+ ¢ makes an obtuse angle with X-axis.
So, ¢-i<0=>x<0 ..(i)

"+ d,b, ¢ taken pairwise makes equal angle.
i-b b-¢ ¢-a
lalls|  [pllel lclla
1 y+z x+y
2 2 2
orytz=landx+y=1
or x=zandy=1-x

So, cosf =

From eq. (i), x> +(1-x)? +x*> =2
or3x?-2x-1=0

1
=x=lor x=—
3

So, xz—é {Fromeq. (ii)}
So, x=——,y=i and z=——
3
So, d=—tisds 1p
3 373

and let |a|=|p|=c|=p



51. (o)

52. (b)

53. (b)

54. (o)

55. (b)

Then, cos 0 = w
|a||5 +b+ E|

a-a

pA B2+ +2@ b +b-E+E-3)

__p 1
pp3 B
Vo Wil o

NOW, i = + 0= ii — (V — )

i af =li-G-w)[

= il + [y —l* = 2i - (7 =)

=u? V2 +w? =25 —0=1+4+9-2(0) =14
So, lii —v + ¥l =+/14

(27 —mj +3mk)- {(1+ m)i —=2mj +k} >0

= 242m+2m> +3m>0

or 2m* +3m+2>0
or 2m+1)(m+2)>0

1
or m<-2orm>-——
2
Let a=2pi+)
Let  be the vector on rotation, then 4 = (p +1)i + |

Then, under rotation about origin |a| = |5|

=42+ 1l=(p+1)2+1
or3p?-2p—1=0
Gp+D(p-1)=0

1or 1
= = —_— =
p 3 p

(G+3b)-(7d—5b)=0

or 7a*> —15b +16d-b =0 ...(0)
and (@—5b)-(7d+3b)=0
or 7a% —15b% -32i-b =0 ..(ii)

From eqgs. (i) and (ii)
48i-b=0ord-b=0

=adlb

OA=d,0B=b,0C=¢ and OD=d
Given, ld—d| =5 -d| =1z - d|

= [pdl=[DBl=[DC]|

56. (c)

57. (a)

58. (a)

59. (b)

60. (c)
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= D is equidistant from vertices 4 and B and C, so
D is the circumcentre of AABC.

Given, OA=a, OB=b,0C =¢
Then, (G—d)-(b—¢)=0

= DB-CB=0=> DA 1 BC
and (b—d)-(¢—a)=0

= DB-AC=0= AC 1 BD

= D is the orthocentre of A4BC.
Adjacent sides @ =3i —2j+2k

and b =—i -2k

and OD=d

So, diagonals are 471 —d+b= 20-2)
and dy =d—b =4 —2j+4k .

Angle between diagonals,

_di-d, _ 8+4
A FA N
T

cosezL:%):—

2 4

Resultant of two forces

R? = F?+ F,2 +2F,F, cos

So, 72 = P? +3% +2P-3cos0

or 40 = P? + 6Pcos

and 19= P> +9+2P-3cos(n—0)

..G)

{for reverse direction}

or 10 = P> —6PcosH ...(ii)
From egs. (i) and (ii),
50 =2P2
or P2=25
e, P=5
[GbCl=d-(bxZ)=(dxbh)-C
ijok
axb=|3 0 2|=—4j-3j+6k
021
So, laxb|=V16+9+36 =61
[Gb¢)=(axb)-¢=axb|-|¢|cos
= 61c056=\/a{maxcos9=l}
Let G =xi +yj +zk
Then [ b ¢]=a-(bx&)=|dllbxc|cos®  ...(0)
ik
bxé=|-1 4 6 |=2i+2j—-k
2 -7 -10
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|5x5|=\/m:3
So, from eq. (i),
[@ b c¢]=3cosO
= [556] is max. when cos6=1=6=0
= G is collinear to s x¢ .
— d=Mbx?)
or |al =[5 xél
1=04+4+1

or le
3

So, a:l(gxa):l(zhzj—/é)
3 3
6l. () F=i+2j-3k+2/+3j+3k—i—j—k

A (1’ 723 0)

PO, 1.3

gk
=/-1 3 2

2 40
=—8f +4]-10k

62. (c) Diagonals 671 = 3f+j—21€ and 672 :f—3}'+4I€

lj= -
.. Area of parallelogram = E|dl x d2|

~ A

i
301 2 =%|—2f—14}—10/€|
1 -3 4

:l\/4+196+100
2
= %\/300 =53 . units

63. (a) lal=|5|=1
li—bl=a®+b*-a-b
=1+1-2abcosO
=2(1-cos0)

la— 5
2

- .20 .0
= |67—b|2:451n25:>s1n5:

64. (a) AABC is an equilateral triangle such that
OA=ad,0B=b and OC =¢
and O is orthcentre.
d+5+5_
3
= d+b+¢=0

0

65. (a) . Cis the middle point of 4B and P is any point

outside 4B.
Then, from mid point theorem

pg_ PA+PB
2
= PA+PB=2PC
66. (b) lal=1=|p

&+1;|2 =|&|2+|5|2+2&.l;

=1+1+2/al[h|cos 0

:2(1+cos(9):4c0529/2
a+b

H
= cos| — |=
2 2

67. (d) a=3,b=5,c=7, G+b+¢=0

= a+E=—5:>|5+5|2=|g|2
= a®+b> +2abcosd = c?
= 9+25+30cos0=49

= 30cos6=49-34=15

15 1
c0s0=—=—=cos60°
= 30 2

- 0=60°="
3

68. (d) lal=2,[5=3.1cl=4

Given, g+b+c=0

v irbrel =dt+bP 4P+ 2ab+b-é

= 0=4+9+16+2(G-b+b-¢+¢-ad)

= G-b+b-¢+¢-a=—"2=

145

+2-4)

69. (c) Force F =3i+2]—4k isacting at point P(1,-1,2)

02, -1,3)

P(1,-1,2)
Then, 7 =OP = (i — j+2k)—(2i — j +3k)

-
F
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A

F=—i—k
Moment of a force about O
M=FxF
ik
=l -1 0 —1|=2{-7]-2k
3 2 4

70. (a) G=i+ and b =3f +4k

72. (¢) AC-BC=0

CElla=>é=ta=t(i+))
and d La=d-a=0 (i)
given b=C¢+d
— d=b-c=31+4k—1t(i +))
d=Q@-1)i —ij+4k
...(i)
Fromeq. (1), d-a=0

= (3—t)—t:0:>t:%

3 . A
So, c=—(G{+]
2( J)

and 5:§f—§}+4l€
2 2

{From eq. (ii)}

71. (d) From solution of 70,

a:xf+y}+zze:%f_3;+4ze
= xzé,y:—i andz=4
2 2

Now, y—x=—§—§:—3 and
2 2

2z-3=2(4)-3=5

So, neither 1 nor 2 is correct.

{+ AC 1L BC}
B

c A

Let C be the origin and position vectors of 4 and
Bare d and b .

So, CA=qg and CB=b

Then, AB=b—g and G-b=0
Then, 4B- AC +BC-BA+CA-CB
=(b—ad)-(-a)+(=b)-(G—b)+0

73. (d)

74. (b)

75. (b)

76. (a)

77. (d)
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=a® +b* =CA* + CB* = B4* = p?

"+ The diagonals of a parallelogram bisect each
other. So, P is the middle point of AC and BD
both.

s OA+OC =20P and OB+OD =20P
C

— OA+OB+0C + 0D = 40P
G=2i+3j+4k and b=3{ +2j -k

cdlb=a-b=0
= 2(3)+3(2)+4(-1) =0
= 12-41=0
= A=3

Let the position vector of the vertices of the
quadrilateral ABCD are as follows.

OA=d, OB=b,0C=¢ and OD=d
Then, diagonal AC=¢—a and BD=d —b
Then, BD+CA=(d —b)—(¢ -ad)
=(G—b)+(d—¢)=BA+CD

Given axb=¢ and bxc=a

= a, b, ¢ are orthogonal in pairs.

Q)

Now, again dxb =¢ and bxc =

(

= [abél=|cf and [ab c]l=|al

xG)=a-d

S ox

QU

= ¢-(@xb)=¢-¢ and

= lal =lel
and then similarly | b |=1.

a=i-—

+h,b=2i+3]+2k,¢=i+mj+nk

~o

"+ d, b, ¢ are coplanar vectors.

So, [@,b,¢]=0
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78. (b)

-1 1

3 2|=0
m n
= 1B8n-2m)+12n-2)+12m—-3)=0
=5n-5=0

orn=1

Now,|5|=\/g

= N1+m? +n* =6

or m? :6—(1+n2)

U
_— N =

m’ =6-2=4

m=4%2

Let G=xi +yj +zk

axi=(xi +yj+zk)xi =—yk +zj
axj=(xi+yj+zk)x j=xk—zi
ﬁxlé:(xf+yj+zl€)xl€:—xj+yf

2

N ~12 ~
|ﬁ><i|2+|ﬁ><j| +|Z1><k

2

=F%+5FH%—5F+Fﬁ+ﬁ

=y2+22+x2+22+x2+y2

=2 (x2 +y2 +zz) = 2|Zi|2

79. (a)

80. (b)
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lal =[5 =1

(d+l;)><(&><l;):&x(&x5)+l;x(&x1;)

=(a-b)a—(a-a)b+(b-bya—(b-a)b

=(a-bya-b+a—(a-byb

=(a-b)a-b-1) (i)
{~+ (a-b-1) is scalar quantity.}

= (a+byx(axb)||(a-b)

G=i+2j—k, Pp=2i-j+3k and

Y=2i+j+6k

» L8 and BLS and §-7=10

So, 6.-86=0=p-8 and 8-7=10

Let §=xi+y+zk

So, x+2y—z=0 ...()

...(11)

...(ii1)

2x-y+3z=0
and 2x+y+6z=10

On solving eq. (i), (ii) and (iii), we get
x=-2,y=2andz=2

So, 5=-2 +2]+2k

= [§l=y(=22 +(2)% +(2)? =243 units.
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