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SOLUTION OF EXERCISE #6.2

Exercise # 6.2

Q1 Find 4.b and axb:
() a=2i+3j+dk, " b=i-j+k

5ol. 4 (IA-Z017), (A-2019), (1A-2021)
a.b A .
o(Bi+8j+4R).(i-j+k) | 8xb=i2-3 4

| G
:(2)(1)+(3)(—1)+(.1)(1)

a0 *|34j24+lz
st 11 11 1 -1
= =i(8+4)~j(2-4)+k(-2-3)
=17} H{ )+k( 5) = (7i +2) - k|

i) d=i+jt+k, b = -5i + j- 3k
Sol.- )

a.b gk
=(i+j+_k).(—5i+2j—3k) il _‘5 ; _‘3
] TR TISTINTS
-5+2-3 E —3’_3—5 -8 -5 2
: =i(-3-2)-j(-3+Db)+k(2+45)

o = i(=5)-j(2)+ k(7) = [zhi=2)+ Tk]

i) a=-i-j-k, b= 2i+]
Sol.
é B i 1 _] k

axb=|(-1 -1 -1

=(-i-j-k). (21+J) 2 ot

=(-1)(2)+ (1)) +(-1)(0) R (T et —1\

w20 i & 0‘_"2 0\ gt 1]

_[3] = {0 (0 42) 5 k(=15 2)
=‘i(,1)—j()) 1\(1)”;_ - k]
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CH # B (Vectors SSc.aIarS oF EXERCISE # 6.2
, _.J+7kand--61+3j+3kar
¢

3

Q.2: Show that the vectors 3i
at right angle to each other. s
Sol. Let a= (31—_]-{-71{) & b = (-'61 +3J + 81{)

i b=(3i-j+7k).(- ~6i+3j +3k)
_(8)(c6)+(-1)(@)+ () =18-3+21=[d
Hence a & b are right angle to each other.

Q.3: . Find the cosine of the angle between the vectors
(i) a =2i-8j+3k, b=4j+3k  (IA-ZO7), (A-201

Sol.

edi-8+8k "b=4j+3k
al={@F +(-8)+B) | |= (0)° +(4)" +(3
|a|~\/4+64+ 5

[ Ibl=v0+16+9

L 7T . :
ol - 1B1=25 =5

a. b=(‘?1—83+.3k)(4j+3k) :
a.b=(2)(0)+(-8)(4)+(3)(3)=0-32+9 = -23
g &b __ 28 _[-23 |
|alIb| 77(5) [577
(i) a=i+2j-k, b=-j-2k

Sol.
-=i+2j—k v-B:_j_Zk
@V @+ | Bl JOF 2 1 (D
d1=vI+ 44128 " K JGr1e4d =B
dvb'= (1+2]-k)(] 2k)
=(1)(0)+ (2)(-1) +(- 1)(-2)=0-2+2=0
¢ogb = a.b L

~

la'llb'l—ff_ " A
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SOLUTION OF EXERCISE#6.2

gi) A=4+2-k & b=2i+4j-k i-208)

Ca=4i+2j-k

VA + @ D | JaP s @R O

d1=16+ 441 =21 1bl=V4+16+1=+/21

a.b=(4i+2j-k).(2+4j-k)

= (4)(2)+(2)(4) +(-1)(=1) = 8+8+1=17

a.b X 17

|allbl 21,y21 (21

Q.4: If a=3i+j-k,b=2i-j+k and & = 5i + 3k,
find (2 +b).

Sol. 2d+b=2(3i+j-k)+(2i-j+k)

=6i+2j—2k+2i-j+k=8i+j-k

(28 +b).¢ = (8i +j-k).(5i +3k)

=(8)(5)+(1)(0) +(~1)(3) =40+0-3=|37

b=2i+4j-k

cos0 =

Q.5: What is the cosine of the angle between PP, and

PP, ifP1(2, 1, 3), P2(-4,4,5), P3 (0,7,0) & Pa(=3, 4,-2).
Sol.

f’?_l; =[-4,4,5]-[2.1 3] | PP, =[-34,-2]-[0,7,0]
PP,=[-6,3,2] PP, =[-3,-3,-2]
E-P:=—-6i+3j+2k‘ 133_1—5_,-=—3i—3j‘—2k
BB|=JC6)2 +(3) + (2 [[BPi|=V(-3) +(=3) +(-2)"
PP,|=36+9+4 |PP,|=Vo+9+4

PP,|= 49 =7 |P,P,| = V22
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TR y SR oy
PP PP, = (-6 33 «.-?M-.l ,
s 13)f-3) (2 =189 -4 =5

(}.6:

that 5.B=;1'-[|5+512'|5|:"'BI:]

RHS :%[i +bP-1aF -1bF]
i{(q +B).(5+B)-a.ﬁ—ﬁ.ﬁ]
1[ 11¢1b+ba+)ﬂ§ ,'}/—-Jafg]
_)'
%[alﬂba]
—.12[1 b+a. b] +3.b=h.d
1

= ;[“’ (n b” =i.b=R.HS. Proved

el

Q.7:

Sol.

Find (i +b).(d-b) if
d=i+2j+3k and b=2i-j+k
éi+5=(i+2j+3k)+(2i;-j+1{)
=1+2j+3k+2i-j+k=31+j+4k
i~b=(i+2)+3k)-(2i-j+k)
=1+2j+3k-2i+j-k =-i+3j+2k
(d+b).(a-B) = (3i+ j+ 4k).(~i + 3] + 2K)

ZO0) 1) (1)) A+ 7 2B
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Q.8: Prove that for every pair of vectors 4 and b

(a+B).(a- b)=laf -lbl
)

Sol.

-

L.H.S.=(a+5 .(é—b)

=44-bb
—Ial ~-|bP=RHS.

Proved

Q 9: Find xso that d and b are perpendicular.

(i)

Sol.

a =2i+4j -7k, b—21+6)+xk

(I1A-2019), (IA-2021)
As a & b are perpendicular,so
a.b=0
(21+4j-7Kk).(21 +6j+xk) =0

(2)(2)+(4)(6) +(=7)(x) =0

44+24-Tx=0
28-Tx=0
- Tx=-28

x=‘2%7 = x=4

(ii)

Sol.

el oL a=lT

a=xi-2j+5k, b=2i-j+3k
As 3 & b areperpendicular,so
a.b=0 |
(xi—-2j+5k). (2i—j+ 3k) =
2x+ 2+ 15=10

2x+17=0
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SOLUTION OF EXERCISE #6.2

Q.10: If & = 2i - 3j+ 4kand b = 2j + 4k. Find the

component or projection of a along b . (IIA-2015)

Sol.
i.b
= (21 - 3j + 4k) . (2 + 4k
(2)(0) +(=3)(2)+(4)(4)
(0 -6+ 106)
10

I

Projection of a along b=

IB1=V0) + (2 +(4)°
= O+4+16

=20 = V55
:2\/5

ib 10 5

b] 25 5 -1

——

Q.11: Under what condition does the relation

~\ 2 B e -
(ﬁ.b) = Fil |z |b|2 hold for two vectors a and b.

(35) =13p 57

Sol. As,

" 2 J
A o 22 2 ., ) By Defimtion
(|a||b|00b6) _Ial Ibl : {:1 |1—|nl”|)|u),\'l)}
lal* |b cos*0=]al*|b

~ 19 1112
: al®|bl°
os*’e—l " 1bl

laf IbF

cos“0=1
_ Jeos?6 = 11
Either
0 =cos™ (1)
6=0°

9=0X—E—- -
180

0 =0rad

cosh =1 OR

=5 cos0 =+1
cosH =-1
0=cos™ (-1)

- 9=180°

0 =180x A
180

0 =nmrad

{(0.)
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SOLUTION OF EXERCISE #6.2
Q-,iZ: If the vectors 3i + j - k and Ai - 4j + 4k are

Key ta Applied Math-123

parallel, find value of A.
(HA-Z013), (A-Z020), (1A-2021), (lIA-2021)

gol. As 4 and b are parallel, so axb=0

gk
= 3 1 -1/=0
A -4 4
J1 -1 [3 -1 3 1
=% 1 -] +k =0
S VI N ]
= 1(4-4)-j(12+1) +k(-12-1) =0
= 1(0)-(12+A)j+(-12-M)k =01 +0j+ 0k

Comparing Coefficient of j ,we get

~(12+1)=0
| oG E
A =12 = [A=-12
QI3:1f a=i-2j+k b=i+2j-4k & &=2i-3j+k
Evaluate. (i)  (axb).(ax¢)
Sol: '
R (W 1 j k
ixb={1 =2 1 axc=|1 -2 1
i R 2 3. 1
3ot e Ul B § P S LR L R
ok PR e PR Rt PR I kI b P L P
=i(8~2) - j(-4-1) +k(2+2)| =j(-2+3)-j1-2) +k(-3+4)
=61 +5) + 4k =i+j+k

(8xb).(axE)=(6i+5)+4k).(i+j+k)

S

=00+

15

(4)(1) =645 +4=
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. SOLUTION OF EXERCISE # 6.2

—-—————-——-—————-—-——-——‘_‘"———-m\

(i) (d—xE)x(axL)

ted 'k
Sol. (dxb)x(dx¢)=|6 5 4
Yrilrel
15 4 |6 4 6 5
= ) -] + k
1' g3 M 1 s R
- i(5-4)-j(6-4)+k(6-5)=]i-2j+K]
Q.14: If a=1+3j-7k and b=51-2]+4k, find:

(i) a.b
Sol. a.b=(i+3j-7Kk). (51— 2j + 4k)
(1)(5)+(3)(~2) +(~7)(4) = 5- 6 - 28 = [-29)]

(ii) axb
-3 k(
Sol. 4dxb={1 3 -7 |
5 -2 1 |
18 —7'_j‘1 l +k1 3
-2 4| |5 4 5 2

=1(12-14)-j(4+35)+k(-2-15)
=1(-2)-j(39)+ k(-17)=|-2i-39j - 17k

Sol. faxb1= (- +(-89)"+(-17)
=4 +1521+289 = 1814

L =% b ; g1 e - -3 -17 |
Direction cosines of (axb) are: 4, . —= 9_ s
V1814 V1814 V1814|

___ |

— ey

|
\
\
|
|
(iii) Direction cosines of @ xb \
}
\
|
|
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SOLUTION OF EXERCISE #6.2

Q.15: Prove that for the vector a & b
() laxb| +|a.BF =|af By (I1A-2020)
Sol. LHS.=|axb| +|a.b|
= [a Blsin()T +[ a w|uos() ] , {By DefinitiOn}
=[al IbF sin®0+ |4 [ [bJ cos*0
=lal bl (sin2 0+ cos® 0)
=lal Ib[* (1) '{sin: 0+ cos” 0 = 1}'
=lal IbF=R.H.S, . Proved.
(i) (-B)x(a+b)=2(axb)
Sol. LHS = a b d+b)
= ﬁxé+axb—-bxa—bxb
Covaxbeasboo |
=2(axb)=RHS. Proved.
Q.16: Prove that for vectors a,b and ¢.
[ax(b+¢c)]+[bx(¢+a)]+[cx(a+b)]=0
Sol. L.H.S.=[dax(b+¢)]+[bx(¢+a)]+[éx(d+b)]
e axb+axc+bxé+bxa+éxa+cxb
- 5 4 i G — i - i - 5
=0=R.H.S. Proved.
Q.17: Find a vector perpendicular to both the lines AB
and CD, where A is (0,2,4),Bis(3,-1,2),Cis
(2,0,1) and D is (4, 2, 0).
Sol. AB=[3.-1.2]-[0.2,4]=[3,-3.-2] =3t -3j-2k
CH=[4,2,0]-[20.1]=[2 2.-1]=2i+2j-k
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Vector perpendicular to both AB & ' 1

1)k

s -8 -2| |3 2| |3 -3
=l .‘-l _; - —= l
ABxCD=|3 -8 —2(=1 = _1-il, ||k,

2 2 -1

=i(3+4)~j(-3+4)+k(6+6) = [T~ r 12Kk]

Q.18: Find l(:l xB)xc

(IA-2018)

ifa=i-2j-3k b=2i+j-k, c=i+3j-2k.

Sol.
1 k iy k|
axb=|1 -2 -3 (éxB)xd: 5 - B
2 1 -1 15 -4
J-2 -3 1 -8 1 -2 -5 5| b 5] P P
:11 _1_Jg _1+ 2 1 3 -2 J1 z‘ ] 31
=1(2+3)-j(-1+6) + k(1 +4) =1(10-15) = j(-10-5) + k(15 + 5)
| T =-b1+15) + 20k
=5j-5j+5k ‘
‘(éxB)-xE =\[(5)”+(15)”+(20)“

= /251 225+ 400 = /650 = /25 % 26 = |51/26

Q.19: Find the sine of the angle and the unit vector
perpendicular to each:

(i) da=i+j+k and b=2i+3j-k

Sol. _
| &1=V@2+ 1+ | 1] =27 + (3 +(-1)*
1= V1141 bl=va+9+1
ld|=3 b= 14
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SOLUTION OF EXERCISE # 6.2 '

il ! k': a4y 2 B H
axb={1 1 1/|=i -l
| 13 -1} 2 -1 7"z 3
i2 3 "‘1I ' l ' ' ik

e e ———

laxb| 56 V36w i
. — . f-—": e ‘_'.l'--mv;_’""—uv‘
lal Ibl V3414 a2z Vaz (V21

SN =

Units vector perpendicular to botn a & bis:

AR BT
~ axb (-41+3)+k]
u— —

= — =
laxbl | 26
(i) a=2i-j+kand b=3i+4j-k (A207, (1A-202)

——

Sol. .
lal= (2 +(-1* +(1)° | Ibl=\(3) + (@) +(-1)
lal=v4+1+1 Ibl= V9+16 -1
lal=v6 1bl= /26

i j ki ,
. -1 2 Z =
axb=|2 -1 1‘=1I4 1}]—;3 llifkio 41;
= - | 3 i
3 4 —1{ ! LA ‘
=i(1-4)-j(-2-3)+k(8+3)=-3i+5j+11k
laxbl=(-3)" +(5) +(11)° =9 +25+121 = V155
: ixp 155 [158)
sinf = e — = =17
lal Ibl V626 v‘156[
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SOLUTION OF EXERCISE #6.2

Units vector perpendicular to both a & bis:

-~ dxb |-31+5j+11k
laxb] 155

Q.20: Given a=2i-jand b=j+k,if |¢|=12 and ¢ is

perpendicular to both & and b, write the
component form of ¢.

Sol. d=2i-j b=j+k, |¢=12

1)k
axb=[2 -1 0 |
6.1 .1 | |
1-1 o] |2 0 | 3
= | -] +k 3
1 1] fo 1] jo 1 |

=i(-1-0) -j(‘)—0)+k 2+O)=—i—2j+2k |
l“‘bl“\/( 1) +( =1+4+4 =49=3

As,'c'is perpendlcular toboth 4 & b is:

-So, -(5—= Ei,“.;
. [¢] Jaxb]
£ —1—2]+Zk
12 3 |
12(-1-2j+2k : |
o 12 13] ):4(4—Lj+HQ:-ﬂh~8j+8ﬂ |

Q.21: Using cross product, find the area of each triangle
whose vertices have the following co-ordinates:

@ (0,00, (L11), (0,0,3) (A-208)
Sol. Let A(ooo) B(]ll) C(0,0,3)
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f SOLUTION OF EXERCISE #6.2

AC=[0,0,3]-[0,0,0]=[0,0,3]
k A(0, 0, 0)

—_—

ABxAC =

o SR
O -

1
3

:i‘1 11-3"1 1l+k|1 1‘.

0 3 0 3 0 0 B(1,1,1) C(0,0,3)
=13-0)-)83-0)+k(0,-0)=31-3j + 0k

|ABxAC | =(3)® +(-3)* +(0)2 =v8+ 950 =18 =3V2

Area of Triangle =~ | ABxAC| = E%/—g sq:unit

i (20,0), (0,2 o), (0,0,2) (-2022)

Sol. Let A(20,0), B(0,20), C(0,02)
AB=[0,20]-[2,0,0]=[-2 2, 0] A2,0.0
AC=[0,0,2]-[2,0,0]2[-2,0, 2]

ik

[ﬁxm='—2 2 0

20 2[

2 9 = 2 2

0 2”{-.2 2 ‘-z 0

=i(4-0)-j(-4+0) +k(0+4) =4i + 4j + 4k

|A§xzr:-¢<4>2+<4>2+<4>.=m
=\/_—\/—€73"—4§/"

Area of trlangle == IABxAC | (4\/—) 23 sq.unit

B(0, 2, 0) c(0, 0, 2)

-1

("‘) (la '_13 1)3 (2’ 29 2)7 (45 —2’ 1)
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SOLUTION OF EXERCISE # 6-2
Sol. Let A(l,-11), B(222), C(4-21)
-(2,2,2)-[L-11]= [13,1]
AC ;:[4,—2. 1-[1.-1,1]= [3, =1, 0]
i J k
ABxAC=(1 3 1

3 -1 0
138 1] |1 1 1 3
zll—l O—JlB 0+k13 -1LB<2.2.2> c@. 21
=i(0+1)-j(0-3)+k(-1-9)
=1+3j-10k
| ABx AC| =) + 3 +(-10)* =vT179+100 = V10
J110

Area of triangle = % |ABxAC| = T sq.unit

A1, -1, 1)

Q.22: Find the area of parallelogram determined by the
vectors: a =i+2j+3k and b=-3i-2j+k.

i j k
Sol. dxb=|1 2 3
<8 91

| 5 s

=i 2+6 i(1+9)+k(- 2+6)
=81- 10]+4k

laxbl-\/;} " =J64+100+16 = /180
- Area of parallelogram =l f)| v180 sq.unit
2 0

3 ]
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