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1. Find |@ x b |, if @ ={;\<‘ 7j + 7k and b =
2~ a R
-2J +2k. /;:;‘f\'
. = 4 r N g “ » "
Sol. Given: a =l—7‘]3£-:‘7k and b =3i -2j +2k.
'>‘ \/.\ A A
N “”f'i”’ i j Rk
Therefore, " x b =|1 -7 7
3 -2 2
- ” 2 2 Y 2 A
[ Ifa =aji +ayj +ask and b =byi +byj + by
ik
then @ x b = |a ay ag
by by b
Expanding along first row,
> 7 -7 7 17 A1 =T
@ x P =t2 0 3 2|tk -2
— — N A A
= g x b =1i(-14+14) - j2-2D) + k(-2 +21)
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Sol.

—0i +19) +19%

ﬁ
1d x b1 =+0%+(19%+197% = 2019)® =2 (19) = 192 .
i .
Result: We know that n° = & x b is a vector perpendicular

N —
to both the vectors ¢ and b .
Therefore, a unit vector perpendicular

— > .
to both the vectors o« and b is

N
AN

ol

- =
axb

N
A ~ A
n =+ . A—T

I@xbl IA|

. Find a unit vector perpendicular to each of the vectors

- - A A
@ +bandd - b where7=3i+2j +2/I\e and

a
- A A A
b =i+2J -2Fk.

. — A 2 " W A "
Given: ¢ =3i +2j + 2k and b =i +2j -2k

— A A A

Adding, T =ad +b =4i +4j + 0k
- — A I A

Subtracting d =ad - b =2i'+0j +4F

i
Therefore, 7 = ? 5 d_) =14 4
2 0

s O 3>

Expanding along first row = i (16 — 0) — J (16 — 0) + k(0 — 8)

— W =16i —16J -8k
2171 =16 +(-16)2 + (- 8)? = /256 + 256 + 64 = 576 = 24.

_)
Therefore, a unit vector perpendicular to both @ and b is

. (16i -16j - 8k)
B 24

I+
\:¢

A
n =

S

161 167 82 24 27 1A)
L (167 162 8 40 L [25 27 %)
[24L 247 24) (3 3773

. A T .. " T A
. If a unit vector a makes an angle 3 with i, 1 with j

and an acute angle 6 with ?e , then find 6 and hence, the

A
components of a .



Sol. Let @ =xi + yJj + zk be a unit vector (D)

= lal=1 > \£x2+y2+22=1
i i 2 2=1 (7))

Squaring both sides, x* + y° + z

A A A A A Y
Given: Angle between vectors ¢ and i =i +0j + 0k is 3
AN —S
n a.i a.b
cos — = wocosb=——
3 AL A —
lallil lallbl

1 x(1)+ y(0) + 2(0)

g = 60 ..(ur)

DO | =
I
b3

Again, Given: Angle between vectors a and J =0l +j + 0k

is T
4
cos = = &JA = 1 4 x0)+ YD) +.2(0)
L 72 W)
= 5= iv)

Again, Given: Angle between vectors a and &k =0i +0 j + k
is 6 where 0 is acute.

.k 00+ )

cos 0 = ..(v)
A @A
QIR | (LX)
Putting values of x,y and z from (ii7), (iv) and (v) in (i7),
L1 o20=1
4
$C0829=1—1_1=ﬁ=1$cose=i1
4 4 4 2

But 6 is acute angle (given)

= cos 0 is positive and hence = 1 —cos £ = p= =
2 3 3
1
From (v), z =cos 6 = E
Putting values of in (i) 1y, Lo by
uttin Vauesox,,zmz,a —i+ =] + =
g y D) \/§ 9
Components of a are coefficients of l , J, k in a

111 and acute angle 6 = T

ie., 5,\/5,5 3



Sol.

Sol.

Sol.

- - -
Showthat(a)—b)x(g+b)=27xb.
— —
LHS =(d - b)x(d + b)
=?X?+?X€>—z}xa —Z)xg)
— —
=6>+?xb+?xb—6)
— —
[ ?x?:?,?x?:?andb x?:—?xb]
— —
=2a x b =RH.S

A

A A A A A -
Find Aand pif Qi +6j +27k)x (i +Aj +pk)= 0.

A A A A A A —
Given: (21 +6j +27Tk)x (1 +Aj +uk)= 0

Pioh
= 2 6 27/ =0
1 A u

Expanding along first row,

6L —2T) = J(2u—-2T)+ AL 26) = 0 =07 +0, +0k

A

Comparing coefficients of i , J ; IAe on both sides, we have
6u — 270 = 0 @)
2M — 270 (ll)
and 24 -6 =0 (D)
From (ii), 2u = 27 20 = %
From (iii), 2A =6 = A= g =3
2 .
Putting A = 3 and (u.= ?7 in (7), 6(%) -273) =0
L 27
or 81-81=0 or O =0 which is true. .. k=33ndu_?.
- - - -
Given that ¢ .b =0and ¢ x b = 0. What can you
%
conclude about the vectors @ and b ? b
. - 7 — -
Given: ¢ .b =0 = lad |l 1blcos6H=0
= FEither la’ | =0
> -
or b1 =0 or cos®=0(= 6=90° a
. - = - =
= Either ¢ = 0 or b =0
- . . g .
or vector a is perpendicular to b . (D)

(".” By definition, vector @ is zero vector if and only if | 7= 0)



Sol.

8.

- >
AgaingivenE)xbzo - lad xbl=0
— - .
= ladl |l blsind=0
— —
[ 1d xbl=1al b sin 6]
. - - .
= Either la" | =0 or |51 =0 orsin0=0(= 0=0)
— —
a b
- - — 4
= Either ? = 0 or b = (0 or vectors ? and b are
collinear (or parallel) vectors. ..(i1)

%
%
We know from common sense that vectors ¢ and b are

perpendicular to each other as well as are parallel (or collinear)
is impossible. (1)
%
b =

— —> —>
From (i), (i) and (ii7), either @ = 0 or 0
- - =
@.b =0 and @ x b = 0

. e - =
= Either ¢ = 0 or b = 0.
- 7P = \ A A 2
Let the vectors a , b, ¢ be given asa,i +a,j + azk,
A + 2 A % A
bii +byj +bsk,cii +cyJ tc3k.
%

e AT e T A S 4
x(b +c)=a xb +a x c.
- 4 4 A A A A
a =ayi +ay) +azk, b =bji +byj + b3k,

Then show that a

Given: Vectors

A A A

=cil +egf +cgk

e

P A A A
b + ¢ =) +c)i +By+cy)j +(bg+cyk
Co
_)
LHS.=d x(b +¢ )=| & a ag

bl+cl b2+C2 b3+C3

A A A A A A
i j ok A
= |[a Qg9 ag + |a; Qg9 ag
bl bz b3 Ci Cp C3

[By Property of Determinants]
%
=d x b

X + E) X ?) = R.H.S.

- - - - -
If either @ = 0 or b = 0 , then @ x b = 0.1Is the
converse true? Justify your answer with an example.



. - -
Sol. Given: Either ¢ = 0 or b = 0
- g g - .
lal=101=0 or 161=101=0 (1)
— —
1@ x b1 =12 115 1sin0=0(sin0) =0 [By ()]
- 7 -
a xb =0 (By definition of zero vector)

ﬁut the converse is not true.

A A A

Let a@ =i+ +Fk o ldl=JI+1+1 =43 =0.

- .
a  is a non-zero vector.
— A A A A A A
Let |b 1 =20 +j +k)=2i +2j +2k
- -
lbl=J4+4+44 or 1b1=412 = J4x3 =23 z0.

b is a non-zero vector.

%
But @ x b =

[CRSCRY
DO = e
N = >

%
Taking 2 common from Rs, = 0

= >

J
1
1

=~

("." Ry and R5 are identical)
9. Find the area of the triangle with vertices A(1, 1, 2), B(2, 3, 5)
and C(1, 5, 5).
Sol. Vertices of AABC are A(1,°1, 2), B(2, 3, 5) and C(1, 5, 5).

Position Vector (P.V.) of point Ais (1, 1,2) = i + f + 2]2,
P.V. of point B is (2, 3, 5) A(1,1,2)

—2i +3] +5k
P.V. of point C is (1, 5, 5)

= ; +5f +51Ae B(2, 3, 5) C(1,5,5)
A—]>3 = P.V. of point B — P.V. of point A
=20 +35 +5k —(i + ) +2k)
=2 +3] +5h—i —j -2k =i +2] +3k
and A—C> = P.V. of point C — P.V. of point A
=Ii\+5f+5;e—(£+f+2;e)=g+5f+5lAe—g—f—21Ae

—0i +4] +3Fk



10.

Sol.

ik
- —
AB x AC =|1 2 3
0 4 3

=i (6-12)— jB-0+ k(4-0)=-6i —3; +4Fk
We know that area of triangle ABC

- —
%IAB x AC | =% (3679716 | \x2+y%+22

% 61 sq. units.

Find the area of the parallelogram whose adjacent

- 2 A 2
sides are determined by the vectors a =i - j + 3k
- A A A
and b =2i -75 + k.
Given: Vectors representing two adjacent sides of a
parallelogram are

d =i -] +3Fk
—> A A A v A AN
and b =20 -7 + k. bF2i-Tj+k
Ny
2 A A A
2 xb =|1-1 3 a=i—j+3k
2 -7 1

=i (1420~ j(1-6)0% k(-T+2) =20i +5; -5k

— -
We know that area of parallelogram = la x b |

= 400+ 25+ 25 = 450 = /25 x9x 2
= 5(3) \/E = 15\/5 square units.

Note. Area of parallelogram whose diagonal vectors are 3 and

—> 1 - g
BisEIaxBI.

- - -
11. Let the vectors @ and b be such that la | = 3,
- 2 -
I1b 1 = g, then @ x b is a unit vector, if the angle
%
between @ and b is
m T m n
(A) r B) 1 ©) 3 (D) 2"
4 2
Sol. Given: | @ | = 3,161 = £ and @ x b is a unit vector.

3



12.

Sol.

- -
=S 1d xbl=1 = 1d 1 1blsin6=1
N -
where 0 is the angle between vectors @ and b .
- 2
Putting values of 1a | and | b I, 3 [\g] sin 6 =1
1 T T
= V2 sin0=1 = sin®=-—= =sin - = 0=—
J2 4 4

Option (B) is the correct answer.

Area of a rectangle having vertices A, B, C and D with

o A Ah 1 2 Ah 1 4
position vectors — i +§J +4Fk, 1 +EJ +4k, 1 —EJ
A 4 1% A
+4Fk and - 1 - 2 J + 4k, respectively, is
1
A) 2 B 1 ©) 2 D) 4
Given: ABCD is a rectangle. D c
%
We know that AB = P.V. of point
B — PV. of point A y
A1 N S
=i+ =7 +4k - |-i+-j+4k >
2/ [ 2 j A B
A1l a A Tl A A
=l+§J+4k+l—§_]—4k =21 +0j +0¢k
%
AB= |AB | = J4+0+0= V4 =2
and AD P.V. of point D — P.V. of point A
AR A po1a oA
=—1 - =7 +4k —|-i+=-j+4k
2’/ " ( 2’ )
A 17 by A 1 2 A A A 2
=—z—§J+4k+z——J—4k=—J=OL—J+0k

%
AD=1AD | = J0+1+0 = J1 =1

Area of rectangle ABCD = (AB)(AD) (= Length x Breadth)
= 2(1) = 2 sq. units
Option (C) is the correct answer.

- o
or Area of rectangle ABCD = |AB x AD‘ .





