RD Sharma Solutions for Class 12 Maths
Chapter 25: Vector or Cross Product

Exercise 25.1

1. Solution:

Given,
i=i+3j—2kandp = —i+ 3k
We know that, 1f

a=aj+byj+ck and b = aj +b,j +.:2£, then

i) K
a; by

So, here
iy ok
= ){b = 1 3 _2
-1 0 3

=i (9=0)-j(3-2)+ & (0+3)
» axb=9 - j+3k
Now .,
58| - (o + (2 + (3)°
B = BT

2.
(i) Solution:

i=3i+4andp=i+j+k
We know that, if

a=ay +bj+ck and b = aj +b,] +ck, then

=i (4-0)-j(3-0)+&(3-4)
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Laxb=4 -3) -k
Now,
[BxB|= f(4)7 +(-3) +(-1)°

=J16+9+1
|; x 5| - 26
(ii) Solution:

a= Zi+jan56=i+i+ﬁ
We know that. if

a=ay +bj+ck and b = a5 +b,) +Ck, then

—
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—ifo=1)+j[2-1)+k(2-0)

" axb =—f—}+2£

Now ,

[BxB| = -1 + (-1 + (2)°
-iri+4

e |51 Bl = Jg

3

(i) Solution:

a=4i—j+3kandp =—-2i+j—2k

Now,
& vector perpendicular to both a and b= axb.

I R 4
axb=cfsay)=|4 -1 3
2 1 -2

C=i(2-3)-j(-8+6)+k(4-2)
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C=- + 27 + 2k
We know that,

¢ is a vector perpendicular to both 3 and b.
So, 1t's unit vector 1s given by

-+

C

E= =
I

_ = 2} +2k
Y0 @7+ (2)°
o 2}' + 2k

-4'1+4+4

1t + * ~
==[-1 +2 +2k)
572

. . - = 1y = ” ~
Therefore. unit vector perpendicular to both & and b = E(—J +2) +2k]'

(ii) Solution:

Given vectors are,

a=2i+j+kandp =i+2j+k

Ij?r‘:gmr perpendicularte the plane containing the vector @ and b = @ xb.
S
axb=5{say)= 1 1
T, 2
c=if1-2)-j(2-1)+k(4-1)
C=—f - j"+ 3k
We know that,

C is a vector perpendicular to both 2 and b.
So, it's unit vector 1s given by

|
_ - - J4+3k
J1 + (1) + (3)°
_-jesk
Jl+1+9

1
oy

El‘]a

é:

)4

- Feak)

Therefore, unit vector perpendicular to the plane containing the vector both z and
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4. Solution:

Given, ) R
a=0CBk+4)x(i+i—k)
We know that, if

2= ai.f+ b1}+cl§ and b = a;+sz+czx2, then

wi

n
= O —»
[~ Y

=if-4-3)-jf0-3)+&(0-4)
=—?f+3}—4£
Now .

3] = J-7) + (3 + (-4
- 73

Wi

N
5. Solution:

Given,
i=4i+3j+kandp=1-2k
Now:, the unit vector of 5 is given by

[ -2k
()" +(-2)°
| -2k
1+

| et

b
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So
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2 . 4
EE
And, a= 4f+3j+£
The cross product is given by

0h = K

i3 &
=0 4
2bxad=}— 0 -—
N3 5
4 3 1
)
=;[D+£}_; 1&]”;[1_0]
5 laJ5 ~ if5 5
2bxa=22i-22 5+ 2k
S 5 5
Now,

6. Solution:

Given, _ . i
d=3i-f=2kand} = 21 + 3j + k
Required to find (5 + 26) X (23 — B)

Now.

5+2B=[3f-j-2£)+2(2f+3}+!2)
=3 - j-2k+4i +6) +2k

= 3+2b=7 +5j

And,

23-5=2{3f-j-2£)-[2f+3j+12)
=6/-2f-4k-2-3j-k

=5 28-Db = 4/ -5} -5k

we know that if 3 = 3 +bj+ck and b = ay +b,j +ck then,
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- - -

A
5:(5:91 b o
32 by 3

Thus, b o =

i)k

(3+2b)x[2a-8)=[7 5 o0

4 -5 =5

=/ (-25-0)- j{-35-0)+K (-35-20)
= -25/+35) - 55k
[5+2B)x[25-5) = -25/ +35j - 55k



