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1 (a) aaaaaaaaaaaaaaaaaaaaaaaaaaaa -
Taking A as the origin, let the position vectors of B and C be band ¢ respectively

. (& S\ (b+¢ 2\ . b -
~ BE + AF = E—b + -0 =C—E=DC
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| (@b+b-é+¢-a

=1+1+1+0=3 [fromEq. ()]
> |d+b+¢ =3
3 (c)
Any vector lying in the plane of @ and b is of the from xd + yb
It is given that ¢ is parallel to the plane of d@ and b
« &= A(xd + yb) for some scalar A
= di+j+ (2d — Dk = Mx(i — 2j + 3k) + y(3t + 3/ — k)}
= di+j+ (2d — Dk = H{(x + 3y)i + (=2x + 3y)j + Bx — y)k}
> Ax+3y)=d,A(—2x+3y)=1and A(3x —y) = (2d — 1)
[ i,7, k are non — coplanar]
Solving A(x + 3y) = d and 3x —y = 2d — 1, we get
x=222and y = &=

102 104
Substituting these values in A(x + 3y) = d, we get 11d = —1
ALTER clearly, é is perpendicular to @ X b

wé-(@xb)=0

) d 1 2d-1
= [éab]=0=>|1 -2 3 |=0=>11ld=-1
3 3 -1
4 (c)
P, §, © are reciprocal vectors @, b, € respectively.

~Pp-d=1p - b=0,p- € etc.

« (1@ + mb + né) - (Ip + mg + ni®) = > + m? + n?
5 (b)

Given expression = 2(1+ 1+ 1) — 2Y(a-b)
=6-2%(a-b)  ..0)

But(@+b+¢) >0
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.-.(1+1+1)+225-Bzo

~32-2Y3'b  ..()

From relations (i) and (ii), we get

Given expression< 6+3 =9

6 (a)

Let OA = i + 2j + 3k and OB = 3i + 4j + 5k

~ AB =2i+2j+ 2k

~ work don,W=§-ﬁ

= (21— 3j+ 2k) - (21 + 2j + 2k)
=4-6+4=12

7 (d)

AC = (ai—3j+k) - (2i-j+k) = @—2i-2j
and BC = (ai — 3j + k) — (i — 3j — 5k) = (¢ — 1)i + 6k
Since, the AABC is right angled at C, then
AC-BC=0

= {(a—2)1-2j} - {(a—Di+6k}=0

= (a—2)(a—1)=0=a=1and 2

8 (a)

We have,

(@xb)xé=dx(bx?)

o —éx(@xb)=dx(bx?)

o —{(¢b)a—(¢-d)b}=(a-&)b—(d-b)é

e (d-b)é—(¢-b)a=0

e (b-a)é—(b-&i=0

Sbx(@xad)=0

9 (b)

Clearly,

(G +b) x {¢— (@+b)}
=(@+b)xé—(d+b)x(@a+b)=(d+b)x¢é

10 (a)
PQ = (2i —j +3k) — (1—j + 2k)
=i+k

and F = 31 + 2j — 4k
~ Moment = |PQ x F|

°

1 ] k
=11 0 1
3 2 -4

=-2i+7)+ 2k
~.Magnitude of moment= v4 + 49 + 4 = /57
11 (b)
Since, |5’ + f)| =3
= |32 + |b[2 +23-b =3
- 1
~[la] = |i)| = 1, given]
« (33— 4b)- (2 +5b) =6+7a-b - 20
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7
=6+-—-20

= —— [from Eq. (i)]

1 - NP
=>a-é——=0anda-b=o[ “b,¢

21 are non — collinear vectors
= cosf = > where 8 is the angle between @ and ¢
=6 =m/3
14 (b)

The given line is parallel to the vector B = i — j + 2k. The required plane passing
through the point (2,3, 1)ie, 2i + 3j + k and is perpendicular to the vector

B=i-j+2k

~ Its equation is

[(F— (2 +3j+K)] - (i—j +2k) = 0
=r(i-j+2k)=1

15 (c)

(A-Db) (bxé-bxa+éxa)
=a-(bx¢&)—bx(éx3a)
—[dbe]-[bed] =0

16 (a)

We have,

[y + 7,1 = Ay | + |A,] + 27 - A,

= |Ay + Ay)? = |11 + A, ]? + 2|7 | + |2;| cos 6

= |, + A2 =1+1+2cos6 =4coszi

1

cosz =3 |7, + 7,

17 (d)

LetR, = 2i + 4j — 5k
D c

_'
R,

4 ———B
R;
and R, =1+ 2j + 3k
= R (along R) = ﬁl +ﬁ2
=3i+6) — 2k

| =1

= a (unit vector along AC) =

=l

_3i+6)—2k
" V9+36+4
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= ;(3i+ 6j — 2k)

18 (a)

Let P(60f + 3i), Q(40i - Sf)and R(al — 52j) be the collinear points. Then P—Q = AQ—R)
for some scalar A

= (—201 — 11j) = A[(a — 40)i — 44j]

= A(a—40) = -20,—441 = —-11

1
= AMa—40)=-20,1=7

~a—40=-20Xx4 = a=-40

19 (a)

We have,

G+ b+ é=adandb+2+d=pd

=>d+ b+ +d=(a+1dandd+ b+ ¢+d=(B+1Dd
> (@+1d =B +1d

Ifa # —1, then

—>_ - —)_ﬂ+1_)
(a+1)_)d—(ﬁ’+1)a:d—a+1a
~d+ b+ ¢=ad
=>a+b+c—a( )

+1
- 1L o=
a+1

= d,b,¢are coplanar
It is a contradiction to the given condition
ca=-1>d+4+ b+ =0
20 (c)
. it+j . —
Let the unit vector f is perpendicular to i — j, then we get

(i+i)-(i—i)_1—1=0

V2 V2
14, th it t

& ——= is the unit vector
V2
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ANSWER-KEY
Q. 1 2 3 4 5 6 7 8 9 10
A. A A C C B A D A B A
Q. 11 12 13 14 15 16 17 18 19 20
A. B C C B C A D A A C




