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1 ) e
(@A-Db) (b+¢&)x (&+3)

=(@-b)- [bxé+bxa+éxé+exd]

—3 (bxd) +d-(bxd)+d- (Exd) —b-(bx&)—b-(bx7)—b-@x7d)

= 536]—[5’bé’]=0
2 (b)
» @, b and € are coplanar vectors, so 23 — b 2b — €and 2¢ — d are also coplanar. Thus

-

[23-b2b —¢2¢-3]=0
3 (b)
Clearly, angle between a and b= %

= 3 - b=0

~|a+ B|2:a2+b2+25’-fa
=14+1+0=2

= |d+ f)|=\/§

5 (d)

Given, (3 x b) x & = — [blla

= (&b~ (¢-b)a =~ [b||¢la

On comparing both sides, we get

(¢-a)b=0
|éla] cos® =0
=>9—E
2
6 (c)
\ i § Kk
Now,(I+j+k)x@+) =11 1 1
1 1 0

=i(-1) +j(1) + k(0) = —i +j
and [(I+j+k)x @+§)|=VIZ+12 =12
Vector perpendicular to both of the vectors i+ j + kand i +§
_(+i+ k) x i+
|i+5+k) x G+

—i+] —1(A N
— - (G-

vz v
= c(i—j),cisascalar.
7 (b)
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Itis given that (d + B)HEand @+ a)||b

~(@G+b)xé=0and (E+d) xbh=0

> dxZé+bxé=0andéxb+dxbh=0

>dxb=bxé=¢xd

Hence, d, b, ¢ form the sides of a triangle

8 (a)
- Displacement, AB = B-2i+0+Dj+2-Dk
=i+2j+k
. V6@ +2j+k)
and force, F = ————
o V6
= (1+2j+k)
~ Work done = F-AB = (1+2i+i{)-(i+2i+i{) =6
9 (c)

let @ = [i + mj + nk makes an anglegwith z-axis

Also, [ +m? +n? =1

Heren = cos = —, (2 +m? = 0)
ere,n—cos4—\/§, m?=o i
N 2 2 k
-a—ll+m]+ﬁ

P R . Kk
= a+i+)j=I+Dim+1Dj+—

V2

=>|5+i+f|=J(l+1)2+(m+1)2+(%)

N

2

1
=>1=lz+m2+2+21+2m+§
= l+m = -1 (From Eq. (i)
= PP+m?+2lm=1
= 2lm =<

m=2
1

=l=m=--
g

1
( l=m-= > is not satisfied the given equition)

10 (b)

Given, |3 x b|? + |3 - b|? = 144
> 2

= |d|?+|b| (sin?0 + cos?0) = 144

52

= 16|b| =144

= [b| =3

11 (c)

Since, m a is a unit vector, if and only, if

mdl=1=|ml|lal=1 =>ml|al=1
1

5> m=-—=

|a]

12 (b)

Resultant force F is given by
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F=(20-5+6k)—(-i+2j—k)=1-3j+5k
Let d be the displacement vector. Then,

d=AB
=>d=(6+j—3k)—(4i—3j—2k)=20+4/ -k
~ W = Work done

:>W=ﬁ-cf

>W=(>G(-37+5k) (21 + 47— k)

=>W =2-12—-5 = —15 units

13 (d)

Since, P, Q, R are collinear. Therefore,

ﬁQ =m Qﬁ for same scalar m

= -2j= m[(a - 1Di+ (5 + 1)j +c IAc] for some non-zero scalar m
=>@a-1m=0,b+1)m=-2,cm=0

>a=1c=0bER

14 (b)

1 1
The direction cosines of a vector making equal angles with the coordinate axes are =

f V3'V3
Therefore, the unit vector along the vector making equal angles with the coordinate axes is
| 1. 1.
b=—i+—=j+—=k
GETE
= Projection of @ on b=

a
= (41— 3j + 2k) - (i +

={((@xb)-¢)a~((axb)-d)é}-d

={[@béla-0}-d

Resultant force F = (Zi — 5+ 6i() + (—i +2j— i()

=1i-3j+5k

and displacement, d = (61 + j — 3k) — (41 — 3j - 2k)

=2i+4j—-k

~workdone W =F-d

= (1—-3j+5k)- (21+4) — k)

=-15

= 15 units [neglecting - ve sign]

18 (a)

The resultant force is given by

F_>=6(l—2]+2k)+7(21—3]—6k)=4l_ i 2k
Vi+4+4 V4+9+36

d= Displacement = ﬁQ

d=(51—j+k)— (20— —3k)=3i+4k

~ Workdone = F-d =12 + 0 — 8 = 4 units
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19 (c)
Weknow,[f)xé’é’xﬁ’ 5)(4]
=(bx¢&)-[(€xa) (@xb)]
= (bx¢)-[((€xa)-b)a—((€xa)a)b]
=(bx¢)-([édab]a-[¢édd]hb)
=(bx¢&)-3d[abé] -0
=[dbe][ab¢]

- 2
=[abé]
20 (d)

» QP is parallel to AB and DC.
. AB + DC = QP + QP = 2QP

ANSWER-KEY
Q. 1 2 3 4 5 6 7 8 9 10
A. D B B B D C B A C B
Q. 11 12 18 14 15 16 17 18 19 20
A C B D B A B D A C D




