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NOTES ki e

MODEL QUESTIONS

Question O01:

Write a unit vector in the direction of the sum of the vectors
a=2{+2j-5kand b=2i+]j-7k
Solution :

a+b = (21 +2]-5k)+ (21 +j- 7k) = 41+ 3j- 12k

a+b|=(4) +(3)* +(-12)° =16+ 9+ 144 = 169 =13
Required unit vector = ot A i j—lQR
~ 7 13 18" 18

Question 02 :

Find the value of p for which the vectors a = 3i+2j+9k

and b=i- 2pj + 3k are parallel.
Solution :

Direction ratios are proportional.

3 2 9
1 =2p 3
1 3 5 5 1
P 1 _3
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Question 03:

(a) Write the value of cosine of the angle which the vector

—

a =1+ j+k makes with Y axis.

(b) Find the angle between X-axis and the vector i+ j + k.

Solution :

a=1+j+k

. a i+j+k L = 1
A== =

\/12+12+12_~/_ \/_J+\/—

FDi«

(a) Cosine of the angle which the vector makes with

ST |
Y axis 1S —=
J3
(b) The angle between X-axis and the vector i+ j+K,
1 1 [ 1 ]
cose=——= Or o=cos |——=

NE N

Question 04 :

Write the value of the following :
ix(j+k)+jx(k+1)+kx(i+])
Solution :

ix(j+k)+jx(k+1)+kx(i+])

= ixj+ixk+jxk+jxi+kxi+kx]
= k—Jel=-k+]-1=0
Question 05:

Y

5
P and Q are two points with position vectors 3a-2b and

- -

a+b, respectively. Write the position vector of a point R (]
which divides the line segment PQ in the ratio 2:1
externally.
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Solution :

Position vector of a point R

2%&5’)—1{35—25’] o
= 51 =2a+2b-3a+2b=4b-a
Question 06:

Write the direction cosine of vector —2i+ j—5k
Solution :

The direction cosine of vector ai + bj+ck are
a a a

Ja*4 bt +¢f «Jat+ b 4cf Nai+ b4

Given a = -2i+ j-5k

The direction cosine of vector —2i+ j—5k are
-2 Il -5
JE2) + (1) +(=5) (=2) + Q) +(=5) y(=2) +(1) +(-5)’
-2 1 -5

~ 3030430
Question 07 :

Find a vector of magnitude Sunits and parallel to the

resultant of a = 2i+3j-k and b =i-2j+k.

Solution :
- -
- : +b
Required unit vector = ——
a+b

:(2§+3]—R)+(i—2j+1%) 3i+j 3 -
Jor+af+0f 10 o "7’

Vector of magnitude Sunits and parallel to the resultant of ¢¥)

- = 3 - 1 -
aand b is 5 1+
(\/10 V10 J)
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Question 08 :

(a) Find the projection of the vector i+ 3j+ 7k on the vector
21— 3j+6k.

(b) Find the projection of the vector i+ j+k along the vector

j.
Solution :
(a) a=i+3j+7k ; b=2i-3j+6k
The projection of the vector a on the vector b is given by

a.b_(1x2)+(3x-3)+(7x6) _ 35 _35 -

B (36 9T

(b) a=i+j+k ; b=]
The projection of the vector a on the vector b is given by
a.b_ (1x0)+(1x1)+(1x0) 1
B Jor+@eo) M
Question 09:

Write the value of A, so that the vectors a =2i+Aj+k and

—

b =1-2j+ 3k are perpendicular to each other.

Solution :
a=2i+Aj+k and b=1i-2j+3k are perpendicular

—

21+7L}+f<).(i—2}+3f<)=
(2x1)+(kx—2)+(1x3):0

2+-20L+3=0
B
A=—
2
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Question 10:

—

> > - -
If a and b are two vectors such thatla+b|=|a

, then prove

that 2a+ b is perpendicular to vector b.
Solution :

-> -

a+b

_)

Given

Squaring both sides,
2 2

2+l ==
2 S oo |2 )2
al +2a.b+|b| =la
Ja bbb =0
(2§+B).B:0
2a+b il

Question 11:

s = 5 2
For what value of A are the vectors a =1i+2\j+k and

_)

b = 2i+ j— 3k perpendicular?
Solution :

If ; =i+2\j+k and ‘t_; = 21 + j— 3k are perpendicular,then

2.5=0

a.b=(i+21+k).(2i+3-3k)=0
(1x2)+(2Ax1)+(1x-3)=0
2+20L-3=0
po L
2
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Question 12:

- >
Find the angle between vectors a and b with magnitude

J3 and 2 respectively, having gl_a) =6

Solution :
a=v3 ; |b|=2 a.b=+6

- -
The angle between vectors a and b is given by,

- -
a.b J6 1 T
CosO = ——= = = COS —
J3x2 42 4
al|b
T
0=—
4
/-\\ ,.;:
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HoMmE WORK QUESTIONS
Question :(Im p2017)

(a) The value of ‘é,if b is a unit vector and

(2%—26).(§+ 6):30 (6, 6, 4,2)

(b) If a=i+3] and b=3j+k, then find a unit vector
which is perpendicular to both 4 and b
Answer :
3i-j4+3k
a) 4 b
@4 (v) T2

Question :(Imp2017)

(a) Cosine of the angle between the vectors i+ j+k and

ik i [l, G 1]
5 Qo 2

(b) If a, b, c are three vectors

%

a

—»

=3, |bjl=4 c| = 4 such

?

that and each one of them is perpendicular to the sum

of other two,then find |a+b+c

Answer :

_:;_'.:.l
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Question :(March 2017)

(a) The projection of the vector a =2+ 3j+2k on the
vector i+ j+kis
(b) Find the area of parallelogram whose adjacent sides

are the vectors 2i+ j+k and i —j.

Answer :
(a) % (b) A=laxb|=+I1

Question :(March 2017)

(a) The angle between the vectors i+ j and j+k is
(60°, 30°, 452,"90°)

—

(b) If a, b, c are three vectors a+b+c =0, find the value
of a.b+b.ctc.a

Answer :

(a) 60°

(b) a+b+c :(§+5+5) =0

% ]

12

+|C

—%

a

—3

+1|b

+2(£.6 +b.ct E.é):o

1+1+1+2(§.‘5 ‘5 E 5 5):0

Question :(Imp 2016)

(a) The projection of the vector i—jon the vector 1+ ] is

(1,0,2,-1) o0

(b) Find the area of parallelogram whose adjacent sides

are given by the vectors 3i+ j+4k and i-j+k.
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Answer :

(a) 0 (b) A=|axb|=+42

Question :(Imp 2016)

(a) (5— B)(§+ 6) is equals to
Answer : 2(5>< B)

(b) If a and b are any two vectors, then prove that

(éx B) -

DL Dy
Q
8o I
o

o'l
oL
o

Answer :
(éx ‘5) = (éx B)(ax ‘5) = (absin®)(absinf) = a*b*sin’ 0
=a’b’(1-cos’0)=a’b* —a’b’ cos’ 0

g

b*)—(abcos0)(abcos0) = ( ;)(66)_(36)2

[l
—

mw
S
——

oy

(c) Using vectors, show that the points
A(1,2,-1),B(2,6,3),A(3,10,-1) are collinear.

Answer :

AC =2AB

Question :(March 2016)

(a) The angle between the vectors a and b such that

54 I o ; T M N
a|=|b|=v/2 and a.b=1is (—, —, —, 0)
2" 3 4
/-\ _:;_'.:.l
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(b) Find the unit vector along a-b where a=i+3j-k

and b =3i+2j+k.
Answer :

(@) = (b) %(-2{@-21&.)

Question :(March 2016)
(a) If the points A and B are (1,2,-1) and (2, 1,-1)
respectively, then AB is

(i+] s 1~ 5214 -k, i+]+R)
(b) Find the value of A for which the vectors 2i-4j+ 5k,

i—-2j+k and 3i+2j-5k are coplanar.

-~ -~
.

(c) Find the angle between the vectors a =1+ j-k and

b=i-j+k
Answer :

(a) i-3  (b) o fC) 6 =cos” [%1)

x {{ £
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