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Exercise 10.3

1. Find the angle between two vectors & and b with magnitudes V3 and 2,
respectively having a- b=6

Solution: Given that |a| = +/3,[b| =2.d-b = V&

Hence, /6 = /3 x2xcos@

It implies that

N3

3x2

cosf =

0 =45°

2. Find the angle between the vectors i —2j+3k and 3i—2]+k

Solution:

8] = 12 + (-2 +3 =17 4+9 =14
|5| =,/32 +(—2)2 +1> =J9+4+1=14

=13+ (—2)(—2) +3.1
=3+4+3

=10

210= \/1_4\/1_4c056
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’ =6 =cos™’ P)
.
3. Find the projection of the vector i — | on the vector i + |
Ans:
d=i—-jandb=i+]
Projection of & and b is é( 5): ! {1.1+(—1)(1)}:i(1—1):0
) :
4. Find the projection of the vector i +3] + 7k on the vector 71 — j +8k
Ans:
d=1+3j+7kandb=7i - j+8k

3

Projection of @ on b is

. 7-3+56 60
00 s )= -

5. Show that each of the given three vectors is a unit vector, which are mutually
_ 1 o 2 ~ 1 Il 2 n 1 o 2 n
perpendicular to each other 7(2I +3] +6k),7(3| -6] +2k),7(6l +2] —3k)

Ans:

-

é=%(2f+3j+6l€)=

~N N
~N|w
[S———.
+
~N| o
>

-

5=%(3f—6j+2l€)=

~N | w
~N| o
[N
+
~N N
>
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a

6z%(6f+2j—3l€):gf+§j

R OEOEOR=2
\\7 7 7) \N49 49 49
- - g
7 7 7 49 49 49
-0 -5
\\ 7 7 7) \N49 49 49

So, each of the vectors is a unit vector
o 3 3 (—6) 6 2 6 18 12
ab X4 S| S |+ 2xE=2 24220
7 7\7) 777 49 49 49
- 3 6 (—6) 2 2 (—3)_18 12 6
be=Ix—+| — |xZ+Zx| S |l=22=-Z2 =0
777 \7) 7 707) 49 49 49
Ca=
6. Find [a] and |b|, if (a+b).(a—b)=8 and |a| =8]o|
Ans
(a+6) (a-B):s
—aa-ab+ba—bb=8
:>|§2—‘b‘2=
- (el - -
:>64|b| —|b|

_3¢
=

Il
~N N

6 2 2 3 (-3) 6 12 6 18
—X—F=X—+| — |[X==—+—-"—=0
7T 7 77 7) 7 49 49 49
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:>63|6|2 _g
=2
63
5= |8
63
N
W7

o efs|- 222 162

NN

7. Evaluate the product (33—55).(2§+75)

Ans:
(3a-5b).(2a+7b)
=34.2d+3d.7b-5b.2a-5b.7b
= 6aa +21ab —10ab —35bb
~2 h = —|2
= 6d|° +11ab - 35|b|
8. Find the magnitude of two vectors & and b, having the same magnitude and such
that the angle between them is 60° and their scalar product is %
Ans:

Let 6 be angle between & and b

|a|=|6|,a.6=%, and 6 =60°
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Ans:

10.

Ans:

e |§||5|cos 60°
2

1 2 1
= ==|a] x=
2 2
=la* =1
:>|a|=|6|=1

= (X[ -1=12
=[x =13
x| =13

If =21 +2j+3K,b=-1+2]+k and ¢ =3+ ] are such that &+ Ab is

perpendicular to ¢, then find the values of 4

d+b = (20 +2]+3k)+ A(—i +2]+K)=(2-2)7+(2+22) j+(3+ A)k
(a+2b)c=0

=[(2+-)1+(2+22) j+(3+ )k |.(37+ ])=0
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=3(2-2)+(2+24)+0(3+1)=0
=6-31+2+21=0
=-1+8=0

=A1=8

11.  Show that |é|5+|5|§ is perpendicular to |§|5—|5|é , for any two nonzero vectors a

and b
Ans:
(lalb +[o]a)-(jalb —[o]a)
— ~|2 NG —
|a|2 |b| —|b| |a|2 =0
12. If 4a=0 and ab =0, then what can be concluded above the vector b ?
Ans:
ad=0=|a =0=[d=0
.a Is the zero vector. Thus, any vector b can satisfy ab=0
13. If 4,b,C are unit vectors such that d+b+¢=0 , find the value of db+bc+ca
Ans:
|<'?1+5+6|2 =(§+5+6).(§+5+6)=|§|2 +|5|2 +|6|2 +2(55+ q6+6§)
=0=1+1+1+ 2({ +bé +C”)
I
:>(a.b +b.C +c.a) =—
2
14.  If either vectors a=0 or b =0, then ab =0. But the converse need not be true.

Justify your answer with an example
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Ans:

15.

AnNs:

d=21+4]+3k and b =37 +3]—6k
ab=23+43+3(-6)=6+12-18=0
la| =22 + 42+ 3 =29

~az0

‘5‘=«/32+32+(—6)2 =54

~b#0
So, it is clear from above example that the converse of the given statement need not be

True.

If the vertices A,B,C of a triangle ABC are (1,2,3),(~1,0,0),(0,1,2), respectively,

then find ZABC . [ ZABC is the angle between the vectors BA and BC ]

ﬁﬁ:(zhzjwk)(h j+2l€)=2x1+2x1+3x2=2+2+6=1o
[BA|=\2? +27+3" =A+4+9=\17

[BC|=1+1+2" =6

BABC = [BA||BC] cos( £ABC)

~10=17x \/Ecos(LABC)
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10
=cos(ZABC )= ——
( ) V17 x/6

= (£ABC)=cos™ (ﬂJ

102

16.  Show that the points A(1,2,7),B(2,6,3) and C(3,10,—1) are collinear.
Ans:

AB=(2-1)i +(6-2)j+(3-7)k =i +4] -4k

BC =(3-2)i +(10-6) j+(-1-3)k =i +4] -4k

AC =(3-1)i +(10-2) j+(-1-7)k =27 +8j -8k
RE|= [ +42 +(—4) =I+16+16 =33
BC|= ¥ + 4 +(-4)’ =1+16+16 = 33
AC|=/22+87+8 =\J4+64+64 =233

—_—

AC =|ﬁ\+|§:’\

Hence, the given points are collinear

17.  Show that the vectors 2i — j+Kk,i —3j—5k and 3i —4j—4k from the vertices of a
right angled triangle

Ans:
OA=2i—j+k,OB=i-3]-5k,0C =3 —4j—4k
AB=(1-2)i +(-3+1) j+(-5-1)k =— —2] -6k

BC =(3-1)i +(—4+3) j+(—4+5)k=2i - j+k
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CA=(2-3)i +(-1+4) j+(1+4)k =—i +3]+5K

—_—

AB| = \(-1)° +(-2)° +(-6) =1+4+36 =4
BC =1/22+(—1)2+12 =J4+1+1=16

AC| = \(-1) +3 +5° =179+ 25 =35

~[BC| +|AC| =6+35=41=|AB|
Hence, AABC is a right triangle.

18.  If @ is a nonzero vector of magnitude ‘a’ and A a nonzero scalar. Then Aa is unit
vector if

A)i=1 B)i=-1 C)a=[ D)a=ﬁ

Ans:

I . .
U U I 5
-
A Il o =
== e
H




