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Exercise 10.3 Page: 447
1:
Find the angle between two vectors . and b with magnitudes /3 and 2, respectively having

ab =46

Solution:
It is given that,

El :\/5,‘5‘ —2and,ab

NG
Now we know that ab =|a| ‘6‘ cos &

,',\/6:\/§x2xc056
J6
\/§><2

:>cos€=i

N

= C0Sf =

=>0=—
4

Hence, the angle between the given vectors a and b is %

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

Solution:
The given vectorsare @ = i —2j+3k and b=3i —2j+k

&= 1P+ (22 +3 =1+4+9 =114
Ib| =3 +(-2)° +12 =+ 4+1=i4

Now,a.B=(f—2j+3l€)(3f—2j+|2)
~13+(-2)(-2)+3.1

=3+4+3

=10

Also, we know that ab =|a|\6\ cosé

10 =+/1414 cos 6

:>cos«9=E
14

=@ =cos* (§j
7

3:
Find the projection of the vector i — j on the vectori + j .
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Solution:
Let d = and b=
Now, prdjecjion of vecfor Fon b is given by,

1

\;‘(‘5) (W} 5D -0

Hence, the projection of vector aon b is 0.

Question 4:
Find the projection of the vector i +3]+7k on the vector 7i — j +8K .

Solution:
Let a= i+3]+7kandb =7i—j+8K.
Now, projection of vector aon b is given by,

1 1 7-3+56 60
‘b‘(ab) 72+(—l)2+82 {1(7)+3(_1)+7(8)}: J49+1+64 - 14

Question 5:
Show that each of the given three vectors is a unit vector:

%(2f+3j+6l2), %(3?—6]+2l€),%(6f+2j—3l€)

Also, show that they are mutually perpendicular to each other.

Solution:
Leté=1(2|+3j+6k) C §J+§I2
7 T
_ 30 6, 2~
b:l(su 6]+2k)=— —=J+=Kk,
7 T 7
1 ~ 2 A 6 2»\ 3;\
C==|61+2)-3k)==1+—=]—=K.
7 (61+20-3) =i +2 i
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. (ZT 3)2 6)2 4.9 36_
a=.l=| +|=| +|=]| = —
7 7 7 49 49 49
L3y (6 (2 9 36 4
7 7 7 49 49 49

_gjz %4 9
=

49 49 49
Thus, each of the given three vectors is a unit vector.

2 3+3 (—6) 6 2 6 18 12

7 )7 777729 a9 29"

~. 3 6 (—6) 2 2 (—3) 18 12 6
bC==X—4| — |[X=4=x| — |=— == - —
77 ) 7 7 7 49 49 49

3, ()Ll Nalog

77 77494949

Hence, the given three vectors are mutually perpendicular to each other

6:
Find [a] and [b|, if (a+b).(a~b)=8 and |a| =8Jp| .

Solution:
(a+b).(a-b)=8
b

:>g —B =8
— 2 512 - —
:>[8bj—b = {a:8b}
_)2 _)2
= 64|b| —|b| =8
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P2
= 63b| =8
N 2
=|b :i
63
= B = % [Magnitude of a vector is non-negative]
_ [p[- 242
37
o 2| 8x2J2 1642
a|=8lb|= =
N7 3T
7

Evaluate the product. (33’ - 55) . (26 + 7b)

Solution:

(33—56).(2a+76)

34.24+34.7b —5b.23 —5b.7b

6a.da + 21a.b —104a.b — 35b.b

= 6[a[" + 1125 - 35[p|

8:
Find the magnitude of two vectors d and b , having the same magnitude and such that the

angle between them is 60" and their scalar product is %

Solution:
Let 0 be the angle between the vectors dandD .

It is given that |§| =‘6‘,§.B=%, and 4=60° ...(D)

We know that 3.0 = |§| ‘5‘ Cosd.
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% = aljo|60° [Using (1)]
1 2 1
=>==|a x>
2 2
- |a'|2 =1
=la|= ‘5‘ =1
9.

=[x -la] =12
= %[ -1=12 [|a] =1as a is a unit vector |
=% =13

- T3

If a=21+2]+3K,b=—i+2]+k andc =3+ ] are such that a+1b is perpendicular toc ,
then find the value of 1.

Solution:
The given vectors areda=2i +2j+3k,b =— +2j+Kk and ¢ =3 + j .

d+ b = (20 +2]+3K)+ A(-F +2]+K) =(2-2)T +(2+22) +(3+ A)K

If (a+ﬂﬁ)is perpendicular to C, then
o

=[(2+2)1+(2+22) j+(3+A)K | (37 + ) =0
= (2+4)+3+(2+24)1+(3+4)0=0
=6-31+2+21=0

=-1+8=0

=>A1=8
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11:
Show that:

|§|5+‘5‘§ is perpendicular to |§|5—Hé

For any two nonzero vectors a and b

=[af 6.5 [a||b|o.a +[o]|a|ab || aa
= B[ — B[ e
=0

Hence, (|§|5+‘5‘§)and.(|§|5—‘5‘ a)are perpendicular to each other

12:
Ifad=0and ab =0, then what can be concluded above the vector b ?

Solution:

It is given that a@=0and ab =0

Now, d.da=0 :>|E§L|2 =0=1a|=0

-.ais a zero vector.

Hence, vector b satisfying d.b = 0 can be any vector.

13:
If 4, b, C are unit vectors such that d+b +¢c=0 , find the value of ab+bc+ca .

Solution:

‘§+5+6‘2 =(é+5+6).(é+5+6) =|a° +‘5‘2 +[e +2(a’. +5.6+6.§)
Since, d+b +¢=0, we have
:>0:1+1+1+2(§.5+5.6+6.§)

-3

:>(a.|5+6.6+6.a)=7

14:
If either vectord =0orb =0, then &a.b =0. But the converse need not be true. Justify your answer
with an example.

Solution:
Consider = 2i +4j + 3k and b = 3i + 3j - 6k.
Then,
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d.0=23+43+3(-6)=6+12-18=0

We now observe that:

da=22 + 42 1 =29

- da#0

b = (3% +3° +(-6)" =54

~b=0

Hence, the converse of the given statement need not be true.

15:
If the vertices A, B, C ofatriangle ABCare (1, 2, 3), (-1, 0, 0), (0, 1, 2), respectively,

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

Solution:
The vertices of AABCare givenas A(1, 2, 3),B (-1, 0, 0),andC (0, 1, 2),

Also, it is given that ZABC is the angle between the vectors BA and BC.

BA ={1—(—1)}i +(2-0) j+(3-0)k = 2 + 2] + 3K

BC ={0— (-1} +(1-0) j+(2-0)K = + j + 2K

BTA.B%C:(ZT+21°+3I<A).(|F+ j+2k)
=2x1+2x1+3x2=2+2+6=10

=22+ 22+ F¥ =41 4+9=\17
‘Bﬁc‘za\/1+1+22 -6

BA

.10 =17 x /6 cos (LABC)

cos(£ABC) = cos(£LABC) = 10

17 x6

= /ABC =cos™ (ﬁj

V102

—

BA

-

We know that: BTA. B%C = BC

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

Solution:
The given points are A (1, 2, 7), B (2, 6, 3) and C (3, 10, —l)

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

https:byjus.com
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N

BC=(3-2)i +(10-6) j+(-1-3)k =i +4] -4k
AC=(3-1)i +(10-2) j+(-1-7)k =2/ +8} -8K
AB|= 1+ 4° +(-4) = 1+16+16 =33
BC| = '+ 4 +(~4)’ =\1+16+16 =33

AC|=+[22+82+82 =J4+64+64 =233

Hence, the given points A, B, and C are collinear.

17:

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

Solution:

Let vectors2i — j+K, 1 —3]j—5k and 3i +4j—4k be position vectors of points A, B, and C
respectively.

ie, OA=2{ — j+k OB={-3]j—5k, OC=3i—4]—4k
Now, vectors AB, B_)C, and ATC represent the sides of AABC.
e, OA=2f — j+k, OB=i—-3j-5K, OC=3f—4]j—4K

. AB=(1-2)i +(-3+1) j+(-5-1)k =—i —2j -6k

BC=(3-1)i +(-4+3) j+(-4+5)k =21 — j+k

AC=(2-3)i +(-1+4) j+(L+4)k =i +3]+5k

AB| = /(1) +(-2)° +(-6)° =L+ 4+36 =41

BC|= 22 +(-1) +1* =a+1+1=+6
AC|= (1) +3 +5° =1+ 9+ 25 = /35

2
+

— — 2
BC| +|AC

2 d
:6+35:41:‘AB

Hence, AABCis a right-angled triangle.
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18:
If d is a non-zero vector of magnitude ‘a’ and A a non-zero scalar, then 4 & is unit vector if
A 1=1 B) A=-1
(©) a=|4] (D) a=—
4]
Solution:
Vector Aa is a unit vector if |1a =1.
Now,
|28 =1
=14/|a|=1
1
=la|=— [4#0]
4]
1
=a=— a=a

. , . 1
Hence, vector Ad is a unit vector if a = m

The correct answer is D

https:byjus.com
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