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cise 1
Question 1:
Find the angle between two vectors g andp with magnitudes\/gand 2, respectively
having a-b = ‘/(_’
Answer 1:

It is given that,
|¢i|= \/5, |5’=2 and, i-b= \/(;

d-b =|allb|cos®
Now, we know that

.'.\ff;:\/gx2xcos(i
J6

= cosl =
J3x2
|

:u)sﬁ—jzs

:>()=£

Z

. A,
Hence, the angle between the given vectors g and /IS ‘4

Question 2:

Find the angle between the vectors' — 2/ +3k and 3/ =2/ +k

Answer 2:

The given vectors are =i-2j+3kand b=3i-2j+k
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ld| =12 +(=2) +3* =\1+4+9 =14
lb| =3 +(-2) +1* =0+ 4+1=V14
Now, d-b =(f—2_}+3/€)(3f—2_}+/€)
=13+(-2)(-2)+3.1
=3+4+3
=10

Also, we know that d-h =|ﬁ[l5|005.9

2 10= \/l_é—l\/l—4cos(9

:cos(?=]—0
14
:0=cos"(§)
7

Question 3:

Find the projection of the vector' ~/ on the vector’ /.

Answer 3:

letd=i—j and h=i+
Now, projection of vectoraonb is given by,

1 - 1 |
—lab)=—={1.1+(-1) (1)} =—=(1-1)=0
#2)= 1+ 00 = 70D
Hence, the projection of vector a onp is 0.

Question 4:

Find the projection of the vectori +3j+7k on the vector
Answer 4:

Let@=i+3j+7kandp=7i— j+8k

Now, projection of vector Gon his given by,
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b [ ST _ 7-3+56 _ 60
W(a.b)-\f7z+(—l)z+8:{1(7)+J( 1)+7(8)! T I

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

%(25 +3j+61§).%(31’—6}+212).%(6:’ +2}-3/§)

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

Answer 5:

oo Lipem zims ey D a6
l.eta=——(2i+3j+6k)=—i+_’j+_’k‘
7 T 7

7
=, 53 A 6 ~f 20
b=-_7(3l—()j+2k)=—l——7-j+7k.
25 ] WAL - LY
C='_,-(6I+2_]—~/()—71+?.[—7k.

Ty 3]‘ [6) 49 86
= +|=| +|=| =&
7 7 7 94949
: 2 6F (2 W36 4
i\ Ve
7 7) V49 49 49
2)" ( 3Y [36 4 9
+H =+ —=| = —+—+—=
7 7J 49 49 49

Thus, each of the given three vectors is a unit vector.
(—6] 6 2 6 18 I”
4 —

| 1| w
13

X —
77494949

7
36(—6]2-(—][8 12 6
Pt | D R | = s =0
7771 \7) 7 : 49 49 49

7
6"23[—) 2,6 18 _
777 77\ 7

a-b="x=+
7

5 49 49 49

Hence, the given three vectors are mutually perpendicular to each other.
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Question 6:
Find

lﬁland I5|, if (d+l§)'(d—5)=8 and |d|=8|5|

Answer 6:

8 ; 5 : ;
=>|b = a [Magnltude of a vector is non-ncgatlve]

=[5

8x2J§=16J§
W7 37

ja|=8[b| =

Question 7:
Evaluate the product. (3(5—5b)-(2&+7b)

Answer 7:

(3a-sb)-(2a+75)
3G-2a+3a-7h—-5b-2a-5b-7h
6i-a+2la-b-10d-b-35b-b

2
)

=6laf +11a -5 -3s[p[
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Question 8:

Find the magnitude of two vectorsd and b , having the same magnitude and such that
1

the angle between them is 60° and their scalar product is 2,

Answer 8:

Let 8 be the angle between the vectors a and b.

g Il - 1
It is given that {a|=;h‘. a-bh= —_;.Lmd = 60°. (1)

We know that d-b = |c'i|li§)co:6!

.'.%zl(‘l“ﬁlcos()()" [Using (l)]
1 e 1

:E=|(l| XE

=l =1

=la|=b|=1

Question 9:
Find

|X|, if for a unit vector a, (¥—a)-(¥+a)=12

Answer 9:

(i-a)-(i+a)=12

= X-X+x-a-a-x-a-a=12

=7’ -la] =12

= -1=12 [|d|=1as d is a unit vector |

=3 =13

- |F#=V13
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Question 10:
ppd =20 +2j+3k b=—i+2j+kand ¢ =3+ ] 500 guch that @+4b is perpendicular to €,
then find the value of A.

Answer 10:

The given vectors are d = 2f+2]+3/€. b=—i+ 2j+A7. and ¢ =3i + /.
Now.

G+ b= (20 +2]+3k)+ A~ + 2]+ k)= (2-2)i +(2+24) j + (3+ )k
If (d+ Ab) is perpendicular o ¢. then

(d+2b)-c=0.

::»[(2—i)f+(2+2/.)A}‘+(3+/1)A"j-(3i+_})=0
=(2-2)3+(2+22)1+(3+4)0=0

= 6-34+2+24=0

= -A+8=0

=>A=8

Hence, the required value of A'is 8.

Question 11:
Show that:

I(’i|5 + ‘I;lii is perpendicular to ]c’ilb' —Ib"d

for any two nonzero vectors G and b
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Answer 11:

(lal5 +[5]a)-(jal6 - |6 a)

= |u'|? b-b —|a||h‘b d +‘5||a'|d b —Ih" a-a
=(af'[6] - 8| laf

=0

Hence, ici15+‘15|d and i(i]ﬁ—lﬁ‘(i are perpendicular to each other.

Question 12:

ifd-a=0anda-b =0 then what can be concluded about the vector ? ?

Answer 12:

It is given that d@-a=0and d-h =0
Now,

a-a=0=lal =0=|d|=0

.. 1S a zero vector.

Hence, vectorp satisfying 4.5 =( can be any vector.

Question 13:

If @, b, C are unit vectors such that @ + b+ ¢ =0, find the valueof @-b + b - & + & - @
Answer 13:
- 2 - - —,2 - -
la+ b+ ¢l =(@+ b+ é).(d+ b+ J)=ldl>+|b| +I¢1*>+2(@a-b +b-C + ¢-ad)
= 0=1+1+1+2(d@ b +b-¢ + ¢-d)
=(@b +b-¢ +¢d)==
2
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Question 14:

If either vectord =0orh=0,thend-b=0

. But the converse need not be true. Justify
your answer with an example.

Answer 14:

Consider G =2i +4j+3kand b =3i +3] —6k.

Then,

a-b=23+43+3(-6)=6+12-18=0

We now observe that:

la|=v22 +4*+3° =29

sa#l
6] =3 +32 +(~6)" =54
nh=0

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

Question 15:
If the vertices A, B, C of a triangle ABC are (1, 2, 3), (-1, 0, 0), (0, 1, 2), respectively,

then find 2 ABC. [~ ABC is the angle between the vectors BA and BC
Answer 15:
The vertices of AABC are given as A (1, 2, 3), B (-1, 0, 0), and C (0, 1, 2).

Also, it is given that « ABC is the angle between the vectors BAand BC .
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BA = {1-(~1)}i +(2-0) j+(3-0)k =27 +2] + 34

BC={0—(-1)}i +(1-0)j+(2-0)k =i + j+2k

5 BA-BC=(21+2]+3k)-(i +]+2k) =2x142x1+3x2=2+2+6=10

BA| =2 +2' +3 =J4+4+9 =17

ﬁ@":\/l+l+2: =6

Now, it is known that:
BA - BC = [BA|[BC]cos(£ABC)
210 =17 x/6 cos( LABC)

= cos(ZABC) =

10
V17x6

= ZABC =cos™ ( 10 )
102

2

Question 16:

edukalpclasses.com

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

Answer 16:

The given points are A (1, 2, 7), B (2,6, 3), and C (3, 10, -1).

W AB=(2-1)i +(6-2)j+(3-7)k=i+4j—ak
BC=(3-2)i +(10-6) j+(=1-3)k =i +4] -4k
AC=(3-1) +(10-2) j+(-1-7)k =2i +8] -8k
[AB|= JI' + 4 +(4)’ = VI+16+16 =33
[BC|= 1"+ 4 +(~4)" =VI716+16 =33
AC|=V2' +8° +8" = A+ 64464 =132 =233

-|AC|=[AB|+ ||

Hence, the given points A, B, and C are collinear.
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Question 17:

—]‘+I§. ;—3.}'—5&7 and 3/ —4

Show that the vectors 2i 4/ -4k form the vertices of a right

angled triangle.

Answer 17:

Let vectors 2;_-;+/‘:' ':_3‘;_5‘? and 3':_4~;_4/G be position vectors of points A, B, and C
respectively.

i.e, OA=2i—j+k, OB=i-3]—5kand OC=37=4j— 4k

Now, vectors AB.BC. and AC represent the sides of AABC.

i.e., OA=2i—j+k, OB=i 43] =5k, andOC =3i -4/ ~4k

S AB=(1-2)i +(=3+1)j +(=5—-1)k= "7 -2/~ 6k

BC=(3-1)i +(—4+3)j+(=4+5)k=2i ~ jwk

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

|AB|={(~1)’ +(-2)" +(-6) =vi+4+36=A1

@@'zm:\/nul =6
I/A_(.; =,f(—l):+33+5“ =\1+9+25 =35

- [BC[ +|AC| =6+35=41=|AB[

Hence, AABC is a right-angled triangle.

Question 18:

If?is a nonzero vector of magnitude ‘a’ and A a nonzero scalar, then A @is unit vector if
1

s 113 a=ri
(A)A=1 (B) A = -1 (©) a=|4| (D) 14

Answer 18:

15 . . Aal=1
Vector 44 is a unit vector |fl .

10 For more study Materials login to
edukalpclasses.com


https://edukalpclasses.com/
https://edukalpclasses.com/
https://edukalpclasses.com/

Class 12

11

Now,
|Aa|=1
= |2]|a|=1
- |
I| = A
= ]a| p [ # 0]
= a= L [|a'| — a]

¥

Hence, vector ja
The correct answer is D.

is a unit vector if ¢ =
|4

Chapter - 10
Vector Algebra

1

edukalpclasses.com

For more study Materials login to

edukalpclasses.com


https://edukalpclasses.com/
https://edukalpclasses.com/
https://edukalpclasses.com/
https://edukalpclasses.com/
https://edukalpclasses.com/
https://edukalpclasses.com/

