Chapter : 22. VECTORS AND THEIR PROPERTIES

Exercise : 22

Question: 1

Solution:

Tip — For any vector i = a,i+a, j+ azf{ the magnitude |3] =

A3 =1+2j+5k

=8l = 17 + 27 + 52

= /30 units

"
nil

i =51—4j—3k

~ 3] = y52+42 432

= 5v2 units

= 1 unit

D.3 = V21 ++/3j - V5k

= (2 + () T ()

= \;’ﬁ units
Question: 2

Solution:

I\ - axi+a.~.i+azi

. - " " . . = TEyITRe®
Tip — For any vectord = a,i+ a,j+ a,K the unit vector is represented as 4 [ e tsnr
VE v z

A3 = 3i+4j-5k

3i+4j — 5k
V3T 142 452

4 5 .

—j—-——k
5v2)  5v2
B.3 = 31— 2]+ 6k

3 -
=i+
52

31— 2j + 6k
V3t 22+ 6
3 2 6.

==-i—=j+zk
707 7
C3-i+k



i+k

Viz + 12
LI
= —1 _—
VZo V2

D.3 = 2i+7+ 2k

247+ 2k

V2241222
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“3't3ltg

Question: 3
Ifi = 2i— 47+ 5k
~Ad = 2A - 4Aj + 52k

For a unit vector, its magnitud

Tip — For any vector 3 =

~|A3] =

= 450% = 1

D A? = —
45

=2\ =+

Question:

I3 = i+

Question: 5

If3 = 3i+7— 5k

el

b =1+2j-

-b

il

=(3i+j-5k)-(i+2j—k)

’axz +a,%+a,’

he unit vector is represented as 2 =

ayitayjtazk

CLASS24

ay +ayi+ag®




= 2i—j—4k CLASS24

3xi+a)

Tip — For any vectora = a_i i k the unit vector is represented as 4 = F———=
p ¥ a a,i+aj+ak p Jextragtrar

Question: 6

If3 = i+2j-3k

b = 2i+4j+ 9k

~3i+b

= (i+2j—3k)+(2i+4j+ 9k)

— 3+ 6] +6k

ayitayjtazk

iy — For e - a=—
Tip — For any veetorgy — ad+a,j+ a,k the unit vector is represented as q"ax:‘*ay:'azz

~(3+1)

31 + 6] + 6k

V3T+ 62+ 6°

— +-(3i+6)+6k)

o=

1 -
= i,;(f’r 2]+ 2k)
Question: 7
Solution:

Let A be an arbitrary constant and the required vector is 237 + Aj + 2Ak

Tip — For any vectora = a1+ a,j + a,k the magnitude |3] = ’a_ﬁ +a,? +a,*?

~J(2A)2 + A2+ (202 =9

=31 =9

= A =3

The required vectoris _g; 4 3j + 6k
Question: 8

Solution:

Let A be an arbitrary constant and the required vector is 537 — Aj + 22k

Tip — For any vector =

i=adi+aj+ azlAc the magnitude 3] =




|
=~ J(BAYP + (A)? A)2 =
\/( P+ )+ (23) 8 cLAss24
=/30A = 8

8
V30
. .8 .. -
The required vector is 5(51 —-i+2k)
Question: 9
Solution:

Let A be an arbitrary constant and the required vector is

-~

Tip — For any vectord = aj+a,j+ azf: the magnitude |E;’|21=1 _‘a,; +a,% +a,?

=22+ (32 +(61)2 = 21

=7k = 21
= A =3
The required vector is (¢

Question: 10

= 5i—5]+3

Question: 11

Solution:
A=(-21,2)
B=(2,-1,6)
~AB
={2-(-2N+{(-1D-1}ji+ {62}k
= 41— 2 + 4k

a,‘i+ayi+azﬁ

_ 2 s ; ; i
Tip — For any vector3d = ad+a,j+ 3zk the unit vector is represented as {7‘“2“?2“22

41— 2j + 4k
Vaz 122+ 47

4 2 4.
6
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Question: 12

Solution:

;v-:

-3+

.—-

i=5

Tip — For any vectorg = a, i+ avj + 3,k the direction ratios are represented as (ay, ay ,4z) and the
3ax y g
direction cosines are given by | . 2T
& yJ ay’+ay+4a® qIr:zxz-l‘aythz’" qfax:+a}‘,"’+az1

The direction ratios are (5,-3, 4)

5 -3 4+

The direction cosines are — T, ——
V52+3%44% /52432447 (/524324472

5 -3 4
T 5V2'5V2'5V2
4

1 -3

T V25252
Question: 13
Solution:
A=(2,1,-2)

B =(3,5.-4)

-~ AB

3-2)i+{5-1}i+{(-4)-(2)}k

= i+4j-2k

Tip — For any vectorj — agd+a,j+ d:l:( the direction ratios are represented as (ax, ay ,a;) and the

Ay Ay az

direction cosines are given by =— — 77— 7 —
an‘-‘-.;_\.'+{7_' \"‘x'*“‘}"""*:' \,;x'd-a),z-!-az-

The direction ratios are (1,4, -2)

1 + —2

The direction cosines are NfE —_———,
f17+42422 .,'L-+4-+2— W 1IT+4-+42=

1 4 2
V212 Y2t

Question: 14

Solution:

A= 1+2]+7k

B = 21+ 6] + 2k

C = 3i+10j—3k

~AB

= (2i+6]+2k)—(i+2j+7k)

= i+4j—5k
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= (3i+10j—3k) — (2i + 6 + 2k)

= i+ 4j—5k

AB = BC

So, the points A, B and C are collinear.
Question: 15

Solution:
A=2+j-k
B =3i-2{+k

C=1i+4-3k

=(3i-2j+k)-(2i+j-

Question:

Solution:
A=1+2]+3
B =2i+3j+k

C=3i+j+2k

= (2i+3j+k)-(i+2j+3k
=i+j-2k
BC

Tip - For any vector 3 = a,f+a,j+ a,k the magnitude |3] = ‘axz +a,? +a,?




w18 = s - cl.Ass24|
~[BC| = JIF+ 224 17 = V6

[Ch] - VR EA I - V6

- |AB| = [BC| = [cA|

The three sides of the triangle are equal in magnitude, so the triangle is equilateral.

Question: 17

Solution:
A = 3i—4j—4k
B =2i—j+k

C=1i-3j-5k

-~ AB

= (2i-j+k)— (31— 4

= -1+3j+5k
BC

= (i- 3j - 5k
= -i-2j

. CA

= (31— 4
=2—-j+k
Tip — For an
AB.CA

= (-1+3j+5k).(2i -
= —2-3+5

=0

The triangle is right-angled.
Question: 18

Solution:

A=(1,-1,0)

B =(4,-3,1)

C=(2,-4,5)

~AB
=@-Di+(-3+Di+(1-0)k

= 3i-2j+k




o

~ BC

= (2-Di+(-4+3)j+ G-k I
= -2i-j+4k

=(1-2i+(-1+dj+(0-5k

— —1+3j- 5k

Tip — For any 2 perpendicular vectors 3 & j, 3.b = 0
-~ AB.BC

= (3i— 2] +k).(—2i -]+ 4k)

= —6+2+4

=0

The triangle is right-angled.

Question: 19

Solution:
A =23i-3b
B = 3i-2b

Formula to be used — The point dividing a line joining points a and b in a ratio m:n internally or
mb
m

externally is given by f:a respectively.
The position vector of the point dividing the line'internally

2x (33—2b) +3 x (2a—3b)
B 243

The position vector of the point dividing the line externally

~ 2x(33—2b) -3 x(2d—3b)
- 2-3

= —5b

Question: 20

Solution:
A=72i+b
B=a-3b
Formula to be used — The point dividing a line joining points a and b in a ratio m:n externally is
given by mb_:a respectively.
-

The position vector of the point C dividing the line externally

1x(a—3b)-2x(2a+b)
2-3
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The midpoint of B and C may be given by

(@-3b) + (33 +5b)
2

= 23+ bie. point A
A is the midpoint of B and C.

Question: 21

Solution:
A=(-2,3)
B =(3,5,-2)

~0A = —2i+j+3k

~ 0B = 3i+5j—2k
Formula to be used — The point dividing a line joining points a and b in a ratio m:n internally or
externally is given by % respectively.

m+

The position vector of the point dividing the line internally

_2x (=21 +j+8k) + 1 x(3i + 5 — 2k)
B 2+ 1

The position vector of the point dividing the line externally

_ 2x (=214 +3k) — 1% (3i + 5] - 2k)
B 2-1 B

= Gi+9 -7k
Question: 22

Solution:

OA = 3i+2j+6k

OB = i+4j- 2k

Formula to be used — The midpoint of a line joining points a and b is given by ?
The position vector of the midpoint

 (3i+2j+6k)+ (i + 4 2k)
B 2

= 2i+3j+2k

Question: 23

IfA=(1,2,-1)

Let the co-ordinates of point B be (by,bo,bg)
AB = 2i+j-3k

= [(b, — )i+ (b, —2)j+ (b + K| = 2i+7- 3k



l
Comparing the respective co-efficient,
bi-1=2ie bi=3 cLAssz4
be-2=1ie.b.=3
bs+1=-3i.e.by=-4
The required co-ordinates of B are (3,3,-4)
Question: 24
Solution:
P =(1,3,0)
Q = (4.5,6)
~P0
(4-1)i+(5-3)j+(6-0k

= 3i+ 2] +6k

axi+ay|‘+:nzi

Tip — For any vector3 = presented as =

f ay trayT+az®
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