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Exercise 10.4

Q.1. Find ‘éxﬁ‘ ifda=i-7]=7k and b =31 —2] =2k
A.l. We have,

F j.-"" .ﬂl

J BT

..—-::n'.
ifrxbf 3 I

D]
(S

=(-14—(-14))i —(2-21) j+(-2—(-21) )k
=(-14+14)i —(-19) j+(-2+21)K
=0+19] +19k

Hence,

[axb|=/(29)° +(19)
= 2x(19) =192

Q2. Find a unit vector perpendicular to each of the vectors
d+bandda—b,whered=31+2]+2kandb =i —2j—2k

A vector which is perpendicular to both a+b and a-b is given by

U‘(ﬁ ;A Iy i_':'
:-r}hﬂr'“’} /{ ';f‘ o
{-"? ﬁ‘b . | i i

/4; o -7
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¢=1(16-0)-j(16-0)+k(0-8)
¢ =161 -16] -8k

c|=/(16)" +(~16)" +(-8)’

= 8 x22+(=2)" x8” +(-8Y
:;J82(22+(—2)2+(—1f)
—8/4+4+1=8\9

=8x3=24

Therefore, the unit vector is

ilef—laj—sﬁ
c| 24

Q3. If a unit vector a makes an angle 7/3 with f,%with j and an acute angle 0 with k then

find @ and hence, the components of &.

A3. Let d=(a,a,,a,) as component

We know,
a is a unit vector, |a|=1

Given that,

a marks angles % with f,% with j and ¢ with k acute angle.

Now,

cosz—ﬁ:i—a
4 la "2
cosezisagzcose

El
We know,

a]=1
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= (@) +(a,) +(a) =1

= \/sz +(%j2 +cos’ 0 =1

:>l+l+c052¢9=1

:>c052:1———1

2

N |-

-

Therefore, the component of & are (

N
N

Q.4. Show that (a—b)x(a+b)=2(axb)

A4. Show that

=d(a+b)-b(a+b)
=dxd+axb-bxa-bxb
=0+dxb-bxa-0
:éx5+éx6[éx5:—5x§J
=2(axb)

A5.(2f+6j+27l€)x(f+ﬂ+yl€):6

A Ak I ~
¢ J F || = 0;." f."lfq + O

i L]
o 6 °

fﬁf"‘f

=1 (6u—272)-j(2u—27)+k(24-6)
=0i +0] +0k
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On comparing both side components,

6u—-271=0,
2u—27=0
2u=27

_2r
H==

24-6=0
21=6
6

A=—=3
2

. Therefore, the value of ,u=277 and 1=3.

Q6. Given that ab =0and axb =0 What can you conclude about the vectors aand b ?
A.6. Given,

ab=0and axb=0

For,

ab =0, then either [4|=0 or |b|=0 or a Lb

For,

axb =0, then either |a|=0 or |b|=0or a|ib

. Incase & and b are non- zero on both side.

But & and b cannot be both perpendicular and parallel simultaneously.

So, we can conclude that

& =0 or |b|=0
Q7. Let the vectors &,b,¢ be given as af +a,j+ak, bi +b,j+bk, ci +c,j+ck then show
that ax(b+c)=axb+axc

A.7. Given,
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d=al+a,j+ak

b =byi +b,j+bk

C=ci+cC,j+ck
.'.(5+6):(bl+cl)f+(b2+cz)j°+(b3+03)I2
Now,

[T

& xé;. .J*E,ﬁ Az

b, & &G

}
b

{2, (b, +¢)—a; (b, +¢,)} - {a (b, +¢,)—a (b, +c,)}
k{a, (b, +c,) b1+C1)}
i{
k{

+

a,b, +a,C; —ah, —a,C, } - j{ab; +a,c, —ah —a,0 |

+k{ab, +ac, - 2bl a,c,}————()
T Ll
FX6F g, aa 43
éf ba rf?ﬂ'

= Ip(a-zb?, _asbz)_ j(aibs _a3b1)+ lz(aibz _aZbl)____(z)

And,

A i - AA
4 = : f}’j{ aa
ﬁﬁ’& 7 £ (&L i

:f(azc3_ascz)_i(aics_a3c1)+i€(aicz_azcl)____(3)
Adding (2) and (3), we get
(axb)( C)=1(ab, —a,)- j(ab, —ahb)+k(ab,-a,b,)

+iA(azcs _ascz)_ j(a1C3 _a3C1)+ k(a1C2 _a2cl)
(ax6)+(ax6) =i (ah, —ab, +a,c,—a,c,)+ j(-ab, +ab —ac, +ac,)

+k (ab, 2b1+aic a,C; )
IA(ab +8,C;— —agb )-J(ab, +ac, —ah —ac)
+k(ab, +ac, - zbl a,0,)————~- (4)

From (1) and (4), we have

a(6+6)=ax6+ax6
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Hence, proved.

Q8. If either a=0and b =0 then axb =0 Is the converse true? Justify your answer with an
example.

A.8. We take any parallel non- zero vectors so that axb =0.

Let
d=2i+3]+4k
b=4i+6]+8k
Then,

RN ;’|
"'1"‘.:(11-7-" @ 2 /
=i(24-24)-j(12-12)+k(12-12)=0
Now,
8= (2)" + (3 +(4) =AT9716 128
na=#0
‘6‘ - \/(4)2 +(6)2 +(8)2 —/16+36+64 =+/116
~b=0

Therefore, the converse of given statement need not to be true.

Q9. Find the area of the triangle with vertices A (1, 1, 2), B (2, 3,5) and C (1, 5, 5).
A.9. Given,

A(11,2),B(2,3,5)C(L5,5)
We have,

AB=i+2])+3k
AC =4]+3k

The area of given triangle is %‘Aéx Aé‘


www.toppersguru.com

‘AEXAé‘I

=1(6-12)- j(3-0)+k(4-0)
=61 —3] +4k

Therefore,

|ABx AC|=/(-6)" +(-3)° +(4)
=+/36+9+16

_ 61

1. 61

Thus, the reQ.uired area = 2

Q10. Find the area of the parallelogram whose adjacent sides are determined by the
vectors a=i—j+3kandb=2i —7] +k

A.10. Given,

fj|2
~7]+k

o 931

The area of a parallelogram with & and b as its adjacent sides is given by ‘éxﬁ‘

=201 +5] +5K

Therefore,

[axb| = y/(20)" +(5)" +(5)
=400+ 25+ 25

= /450 =+/15x15x% 2
~15\2

Q11. Let the vectors & and b such that |a| =3 and |b | = V2/3 then axb is a unit vector, if the
angle between aand b is:

() 5
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B) ~
®) Z

©) 5
(D)

A.11. (B) Given,

We know that &xb = [4]x[b|sin o1
Now,

axb is a unit vector if [axb|=1s0
=axb|=

= [al[p]|}sin 0| =

N

= 3x—xsinfd =1
3

[N

=sing =

1.
V2 4

. Hence, axb is a unit vector if angle between a and b is %

Q12 Area of a rectangle having vertices A, B, C and D with position vectors
g e Y o : .
EJ 4K, i + Ej 4k,and ~1 I3+ +4k respectively is:
1

7N

OF

(B) 1

(C)2

(D) 4

A.12. (C)

Given,
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