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Exercise 10.4

1.  Find |§><5|, if d=i-7]+7k and b =31 —2]+2K
Solution:

We have, a=i-7j+7k and b =3i -2 +2k

i] K
axb=[1 -7 7
3 2 2

2

=1(-14+14)- j(2-21)+k(-2+21) =19 +19K

~Jaxb| = J(19)° +(19)° = [2x(19)" =19V2

2. Find a unit vector perpendicular to each of the vector da+b and a—b , where
a=3i+2]+2k and b =1+2]—-2k
Solution:

d=31+2j+2k and b =

d+b=4i+4j,a-b =2 +4k

— 22 x 8 + 22 x 8 + 82

—822 422 41=8/9=8x3=24
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So, the unit vector is =+ <a+§)x(§_t§) =i16f—16j—8|2
(a+b)x(a-b) 24

3. If a unit vector & makes an angle % with 1, % with ] and an acute angle @ with K,
then find @ and hence, the component of a

Solution:

d=aji+a,j+akPut

= a, =C0sd

2 2
S(EJ +(ij +cos’f=1
2) "\ 72

=11 costa=1
4 2

g U g U = "
N |- Il
Py o I I - ]
h___ I 1] o 8 |
o | o Bl S ol
_ wl|yN =
! >
e |
-+
w(N
-
+
wInN
>
+
Wl
>




Infinityy ., Sri Chaitanya
Learn ' Educational Institutions

:%+00526’=1

=cos’0=1—

Nlw
Nl

:>c030:1:>0:£
2 3

: —cosz—1

Ly 372

So, 6 =% and components of & are (%

)

)
4. Show that (a-b)x(a+b)=2(axb)
Solution:
(a-b)x(a+b)
=(a—b)xa+(a—b)xb
=axd-bxd+axb-bxb
=0+dxb+axb=0
=2(axb)
5. Find 2 and y if (2f+6j+27|2)x(i“+zj+y|2)=6
Solution:
(2f+6i+27|2)x(f+/1j+y12)=6
Pk )
=2 6 27|=01+0]+0k
2

1 U

2

=1 (6u—274)—j(2u—27)+k(24-6)=0i +0]+0k
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6u—271=0
2u—-27=0
24-6=0
A=3

2
=73

6. Given that ab =0 and axb =0. What can you conclude about & and b?

Solution:
ab=0
i) |€1|=Oor|5|:00réj_5 (if |a| = 0 and |5|¢0)
axb =0
ii) [a]=0 or|5|=00r€1||5 (if | 0 and |6| #0)
But & and b cannot be parallel and perpendicular at same time.
So, [a]=0 or [b|=0

7. Letthe vectors &,b,c gives as al +a, ] +a.k,bi +b,j+hk,ci+c,]j,c,k. Then show
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=i [azbS —a,C; _asbz _a3C2]+ j[_aiby, +a,C, +a3bl +aSCl]+I€[aib2 +a,C, _azbl —a,
]

j ok
dxb=la, a, a,
b b, b

= i[ah, —ah, ]+ i[ba, —ab]+k[ab, ~a,h]

]
a
c, ¢

Q)
X
(!

Il

L

N

k
&
c

3

N

=i[a,c, —a,c, ]+ J[ac, —ac, ] +k[ab, —a,b]

(éx5)+(éx6)=f[a2b3+a2c3—a3b2—a302]+ j[ba, +a.c —ab, —8,33]
+k[a,b+ac,~ab —ac]
éx(6+5):§x5+5x5

Hence, proved

If either @a=0 or b=0, then axb=0. Is the converse true? Justify your answer with

an example
Solution:

Let a=2i +3]+4K,b =47 +6]+8k,axb =0

=1(24-24)- j(16-16)+k(12-12)=0i +0j+0k

bl

X

(o)

Il
2N =
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& =22 +32 + 4% =29

sa=0
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b= V# 6+ 8 - A6

~b#0

Hence, converse of the statement need not be ture

9. Find the area of the triangle with vertices A(1,1,2),B(2,3,5) and C(1,5,5)
Solution:
AB=(2-1)i +(3-1) j+(5-2)k =i +2] +3K

BC =(1-2)i +(5-3) j+(5-5)k =—i +2]

Area = 1|ﬁ><ﬁ|
2

o

|
ABxBC =|1
-1

=1(-6)—](3)+k(2+2)=-61 3] +4k

o W x>

|ABxBC| = (-6)" +(-3)’ +4° =/36+9+16 = /61
J61

So, area of AABC is B sg units

10. Find the area of the parallelogram whose adjacent sides are determined by the vector

d=i—j+3kand b=2i-7]+k

Solution:

3

=1 (-1+21)- j(1-6)+k(-7+2)=20i +5] -5k

.‘.‘éxﬁ =+/20% +52 +5% =400+ 25+ 25 =152

So, area of parallelogram is 152 sg units
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NA

11. Let the vector & and b be such that |§|=3 and |5|=?, then dxb is a unit vector,

if the angle between & and b is

A)

oy

B) C) % D)

NG
NN

Solution:
laxb|=1
= |a[b|lsin 6] =1
= |a[b|lsin 6] =1

N7

= 3x—xsingd =1
3

=sinf=

N/

:>49=Z
4

12.  Area of a rectangle having vertices A, B, C and D with position vectors
I+

J+AK, T += ] +4K,T -

N |-
N |-
N |-

j+4k and —f+% j+4Kk respectively is

A) = B)1 C)2 D) 4
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ABxBC =
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O N =

[AB<BC| = (-2)" =2

So, area of the required rectangle is 2 square units



