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Exercise 10.4 Page No: 454
el g a=i=7j47k B =3 -2j 42k

Solution:
It is given that,

a=i-T7j+7kandp =37 —2j+2%k

-

ik
axb=[1 -7 7
3 -2 2
=i(-14+14)= j(2-21)+k(-2+21) =19/ +19%
Therefore,

= J(19) +(19) =2x(19)° =192

‘u x b
2. Find a unit vector perpendicular to each of the vector a+banda—b where = 3 +2]+2k g
b= i+2j-2k '
Solution:
It is given that,
a=3i+2j+2kandp= [4+2j-2k

So, we have
a+b=4i+4], a-b=2i + 4k
ik
(a+b)x(a=b)=| 4 4 0|=i(16)-j(16)+k(-8)=16i ~16, -8k
' 2 0 4

Thus,
(a+B)x(a-5) = J16% +(~16)" +(-8)°
— 2 %8+ 2 %8+ §

=82+ 22 +1=8/9=8x3=24

Therefore, the unit vector perpendicular to each of the vectors ;4 p and 5 _ j 1s given by the relation,
(@+b)x(d-b) _16i-16] Y
(a+b)x(a-b) 24

20 =27k

-2
3

3

i¥F=JF

b | b2

e | b

=+ —+

T ~ I

3. If a unit vector @ makes an angles 3 with "4 with / and an acute angle @ with k' then

find @ and hence, the compounds of ¢ .
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Solution:
Firstly,

NCERT Solutions Class 12 Mathematics
Chapter 10: Vector Algebra

Let unit vector , have (a4, a2, 83) components.

= da=ai+a,f+ak

As ; Is a unit vector, |d|=1.

Also given, that ; makes angles T with 7,7 with /. and an acute angle 6 with
3 4
Then, we have

T o

COS— = —-
3

ﬂ'|

Also, cosf =

=>a, =cost!
Now,

Thus.g :% and the components of 3 are[

4. Show that

[#]

i
"

d

(ab)x(a+5)=2(axB)

Solution:

L1 1
2" J27 2
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Firstly consider the LHS,

We have,

(fif -b ) x (ﬂ' + f}]

= (d - 5) X+ (c;i —h } x b [B}' distributivity of vector product over additinn]
=dxa—bxa+daxb—bxb [ Again, by distributivity of vector product over addition |

=0+dxbh+dxh=0
= 2[5}{5:]

ox ) ; ' =
5.Findiand”if(-:+ﬁj+-'?k]:-<(:+ij+;¢k) [}.
Solution:
It is given that,
Given,

(2;+6}+27£]x(f+«1}'+pﬁt]=ﬁ

ik

2 6 27 |=0i+0j+0k
A u
P(60—272)—j(2u—-27)+k(24-6)=0i +0j+0k
On comparing the corresponding components, we have
6u—-274=0
2u-27=0D
21-6=0
Now,
2A-6=0=4=3
2,{:—2?:&:3;;:?

s

Thu5=z1:3and,u:§.

6. Given that @' =0 and@*5=0 \what can you conclude about the vectors?#4 7

Solution:
It is given that,
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a-b=0
Then,

(i) Either Er| =0 or b.'| =0,0r a Lh (in case a and b are nﬂn—zeru;))
axh=0

(ii) Either ﬁ| =0 or Er'| =0.or d|lb (in case a and b are nﬂn—xem}
But, g and j cannot be perpendicular and parallel simultaneously.
Therefore , c_r| =0 or b-|:{]_

7. Let the vectors @ P € given as @ T @/ T @k BEED DK it it ek phan show

dx(f}+c:):dx5+dxc:
that
Solution:

It is given that,
u':afvu ;+uﬁi: b= ﬁ{+sz+bgﬁi;., L:={'1f+{':_}+lip'3£
(B+¢)=(b+c)i+(by+c) j+(by+c,)k
A
an,dx(ﬁhﬁ] a, d, a,
b+e B+e, bt

I: (by+¢,)—a. (b +¢2}:| [ h +£s) ay (b +¢, :|+k|:cr h +e)—a [h,+cl}:|
= [ b, +ayc, —azb, cr]-:'z]+_,'[—alhﬁ—ﬁ]c'_1+u_,h|+u]cl]+k[a1h2+a|:;3—a3h1—cir:c']] {l}

And,

i
ixb=| a d, s
b, b, b
=i[a,b, —ah, |+ j[ba, —ab, |+ k[abh, -a.b)]  (2)
i j k
axcé=|a, a, a
'y Cs L

=i[aye, —aye, |+ i|aye, —ae, |+ .ﬁ?[ar,cj —ae,]  (3)
On adding (2) and (3), we get

{c_x X B)+ [5 X E) =i[ab, +ac,—ab, —ac,|+ j[ba, +ac, —ab, —ac,) +k[ab, +ac, —ab —axc]  (4)
From (1) and (4), we obtain

cix[a?:r+{’):dxa+a'xc’

- Hence proved.
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8. If either =0 orb=0 then@*?=0 | the converse true? Justify your answer with an
example.

Solution:
Firstly let us consider,

Take any parallel non-zero vectors so that a xb=0-
Leta=2i+3j+4k, b=4i +6; +8k.

k
4 =7(24-24)- j(16-16)+ k(12-12) = 07 +0j + 0k = 0

Now, it's seen that
6|=v22+3 +4 =29
s #0
b| =¥ +6 +8 =116
b0
Thus, the converse of the given statement need not be true.

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

We know,

Given A (1. 1. 2),B (2,3, 5)and C (1, 5. 5) are the vertices of triangle ABC.

The adjacent sides A and g of AABC are given as:

AB 2{2_1}‘;"'(3_'].;"'{_5—1}5 ﬂf+2_}'+3,€;

BC =(1-2)i +(5-3)j+(5-5)k=—i +2]
Now,

Area of AABC = %|AB' <B(]

i

J
BxBC=1 2
-1 2

=i(-6)-j(3)+k(2+2)=—6i 3] +4k

=T

~|AB xBC|= {(-6) +(-3)’ +4* =36+9+16 = J61

Therefore, the area of AABC .5@ square units.
2

10. Find the area of the parallelogram whose adjacent sides are determined by the
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vector “ =f— j+3kandb=2i -7]+k
Solution:
Let us consider,
The area of the parallelogram whose adjacent sides are 5 and p 1519 xb|.
Now, the adjacent sides are given as:
5=f—f+ﬂf;al1df}=2f—?f+kﬂ

- - -~

i j ok
saxb=|l =1 3|=i(-1421)-j(1-6)+k(-7+2)=20i +5] -5k
2 -7 1

Gxb|=+20" +5"+5° = +25+25=
G h| J20 5 = J400+25+25 =152

Therefore, the area of the given parallelogram is 1 3 \E square units -

. ,r;| — E
be such that '~ 3 and 3 then@*? jsa unit vector, if the angle

11. Let the vectors @ and ?

between “ and ? is

bs b 0’ bs
Woem©3Im?
Solution:
Explanation:
Given, |d| =3 and |h|=§

We know thatdxb = |a'||.5|sinﬂﬁ, where 5 15 a unit vector perpendicular to both
a and j and 8 is the angle between 4 andp

Now, Gx b 15 a unit vector if|a'r><ﬁ| =11
axh

|§||5|sm .'j?ﬁ‘ =1

il |b[sin 6] =1
g
Ix—xsinfd =1
3

sind =

5i-

Thus, &b 1S @ unit vector if the angle between 4 and p is%_

So, the correct answer is B.
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12. Area of a rectangle having vertices A, B, C, and D with position

Fedjedk, el sk iotjeak i-ljesd
vectors 2 2 2 and 2 respectively is
I
(A) 3 (B) 1
ic) 2 (D) 4
Solution:
Explanation:

The position vectors of vertices A, B, C, and D of rectangle ABCD are given as:
OA=-i+2j+4k OB=i+2j+4k, OC=i-2]+4k, OD=—i-j+ak

The adjacent sides ag and g of the given rectangle are given as.

: . (1 1)s _
.-'1[-3—[]+1}f'+| = |j+(a-4)k=2i

i 1

BC =(1 |:|I'-+[ : l_j+{4 Ak=-]
\ & &)
i jok

SABxBC=2 0 0/=k(-2)=-2k
0 -1 0

—  —
- ‘AE . EC‘ )
We know that, the area of parallelogram whose adjacent sides are a and bis|axh|.

Thus. the area of the given rectangle is |[ABx BC| = 2 square units.
So, the correct answer is C.
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