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Chapter: Vector Algebra.
Miscellaneous Exercise.

1. Write down a unit vector in XY-plane, making an angle of 30° with the positive

direction of x-axis

Solution:

Unit vector is ¥ = coséi +sin@ ], where @ is angle with positive X axis

Ne

f=c0330°f+sin30°i=—|’+%j

2. Find the scalar components and magnitude of the vector joining the points

P(%,¥1,2) and Q(%,,Y,,2,)

Solution:

ﬁj:(xz_xl)i\_'_(yZ_yl)j+(22_zl)l2

‘%‘ - \/(XZ =% ) +(¥, %) +(2,-z)

3. A girl walks 4 km towards west, then she walks 3 km in a direction 30° east of north

and stops. Determine the gril’s displacement from her initial point of departure

Solution:
‘N
: &B
3%

W 50° E

A qmm O >
Y5

OA=—4



Infinit})" ., Sri Chaitanya
Learn | Educational Institutions

AB = f|ﬁ|cos 60° + i|ﬁ|sin 60°

S £
2 2

OB =OA+AB

4. If @=b+C, thenis it true that |d| = |5| +[c| ? Justify your answer.

Solution:
In AABC, CB=4,CA=b,AB=c¢
a=b+c, by triangle law of addition for vectors.
|a| < |5|+|6| , by triangle inequality law of lengths
Hence, it’s not true that |§| = |5| + |6|

5. Find the value of x for which X(I + ]+ IZ) unit vectro

Solution:




Infinit})" ., Sri Chaitanya
Learn | Educational Institutions

=S +x+x =1
=3x° =1

:>\/§=1

>
I
I+

s

6. Find a vector of magnitude 5 units, and parallel to the resultant of the vectors

da=2i+3j—kandb=i-2j+k
Solution:

C=d+b+b=(2+1)i +(3-2) j+(-1+1)k =3I+ ]

| =3 +12 =\a+1=+10

'E—E (3f+j)
T e

So, vector of magnitude 5 and parallel to the resultant of a and b is

iS(é)=i5(%(3f+ j)ji@fi@ j

A

—2]+k, find a unit vector parallel to the

a
|

7. If a=i+j+kb=2i—j+3k and ¢ =
vector 23—b +3¢

Solution:
2d-b +36=2(f+ j+l€)—(2f— j+3l€)+3(f—2j+|€)
=21 +2]+2k—-2i+]-3k+31—6]+3k

=31 —3]+2k
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\25—6+36\=,/32+(—3)2+22 =9+9+4=\22

Thus, required unit vector is

8. Show that the points A(1,-2,-8),B(5,0,—2) and C(11,3,7) are collinear, and find

the ratio in which B divides AC

Solution:
AB=(5-1)i +(0+2) j+(-2+8)k =4i +2]+6k
BC =(11-5)i +(3-0) j+(7+2)k =61 +3]+9K
AC =(11-1)i +(3+2) j+(7+8)k =107 +5] +15k

AB| =42 +22 +62 =\/16+ 4+36 = /56 = 2414

BC|=+/62+32+9? =36 +9+81 =126 = 3\14

AC|=+/10% +5% +152 = /100 + 25+ 225 = /350 = 5+/14
So, this points are collinear

210C +OA

Let B divides AC in the ratio 4:1. OB =
(A+1)

A

g l(llf+3j+7l2)+(f—2j—8l2)

A+1

= (A+1)(5F ~2K) = 1147 +32 ]+ 7k +7 -2} -8K

=5(A+1)i —2(2+1)k =(112+1)i +(34-2) j+(7A-8)k
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’ => A= §
So, the required ratio is 2:3
9. Find the position vector of a point R which divides the line joining two points P and Q
whose position vectors are (23+5) and (5—35) externally in the ratio 1:2 Also,
show that P is the mid point of the line segment RQ
Solution:

OP =24+b,0Q=3a-3b

6ﬁ:2425+5}{5—35)=4a+26—a—36:3é+55

2-1 1
So, the position vector of R is 38 + 5b

Position vector of midpoint of RQ = 0Q+OR

(a«/@)+(3é+55)

23+b

op

Thus, P is midpoint of line segment RQ

10.  The two adjacent sides of a parallelogram are 2i —4j+5k and i —2j—3k . Find the

unit vector parallel to its diagonal. Also, find its area.

Solution:

Diagonal of a parallelogram is a+b
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a+b=(2+1)i +(—4-2)j+(5-3)k =31 -6]+2K

So, the unit vector parallel to diagonal is

da+b  3i-6j+2k 3 -6j+2k 3-6j+2k 3. 6. 2~
= = = =—l—-—=]+=Kk
a-+b| \/32+(_6)2+22 J9+36+4 7 7771
Pk
ixb=2 -4
1 -2 -3

=1(12+10)~ j(-6-5)+k(-4+4)

=221 +11]

.'.|a'x5|:11«/22 +1° =115

So, area of parallelogram is 11\/§sq units

11.  Show that the direction cosines of a vector equally inclined to the axes OX, OY and

1 1
OZ are —, .
3

-
o

Solution:
Let a vector be equally inclined to OX, OY and OZ at an angle «

So, the direction cosines of the vector are cos«,cosa and cosa

coS’ ¢t +C0s° r +€0s° ar =1

=3cos’ o =1
— cosar ==
3
So, the DCs of the vector are i,i,i
V3'\3'3

Il
[N
[N

—
-
+

[ S
~—
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12. Leta=i+4j+2k and b =31 —2]+7K and ¢ = 2i — j+ 4K . Find the vector d
which is perpendicular to both a and b and ¢.d =15
Solution:
d=di+d,j+dk
da=0=d,+4d,+2d, =0
db=0=3d,-2d,+7d,=0
¢.d=15=2d, —d, +4d, =15
Solving these equations, we get d, = 00 ,d, = —%,d3 = —?
- d=107,25,. 0% =1(160f+5j+70|2)
3 3° 3 3
13.  The scalar product of the vector i + j+k with a unit vector along the sum of vectors
2i +4j-5k and Ai +2]+3k is equal to one. Find the value of A
Solution:

(2f+4j—5|2)+(/1f+2j+3|2):(2+,1)|’+61—2|2

So, unit vector along (2f+4j—512)+(/1f+2j+3|2) is {(2+/1)| +61_2kj

JA2+40+44

(iA+ j+i2) (2+ﬂ)l +6]—2k _1
A2 +44+44

(2+4)+6-2
3
AP +40+44

1
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=V +41+44=2+6

= 22 +42+44=(2+6)

=S +41+44= 1% +121+36

=81=8
=1=1

14. If a,b,c are mutually perpendicular vectors of equal magnitudes, show that the
vector a+b +¢ is equally inclined a,b and ¢

Solution:

Let &+b+C beinclined to 4,b,¢ at angles 6,,6,,6, respectively.

(a+b+¢)d sasbatca [ 4
CoSf, = +—— - L _ __ 1@
a+b+cllal  |a+b+clla |a+bclla |a+b+c]
. -\ — o - 12 .
(a+b+¢)b absbbrch |9 b|
cos 6, = = — = — — = = —
|§+b+6||b‘ ‘é+b+6Hb‘ ‘a+b+ch‘ ‘é+b+6‘

Since, [d] = |5| =[¢|= cos 6, =cos 8, =cosd,

So, 6,=6, =0,
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15.  Prove that, (é+6).(é+6) = |é|2 +‘5‘2 if and only if a,b are perpendicular, givne
a=0,b=0

Solution:

= [af* +2a5+[o| =[af +]o|
—2ab=0
—ab=0

So 4 and b are perpendicular

16. If 6 is the angle between two vectors & and b, then ab >0 only when

A)0<49<% B)OSHS% C)0<f<z D)0<O<nx

Solution:
-ab>0

=X |§||5|cos€ >0

—cosf>0 - [|é| >0 and |6|20}

So the right answer is B

& Y U )
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v S o1 o1 l |
o IA s_:l_.u \_/1
= NN o o
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17. Let & and b be two unit vectors and & is the angle between them. Then a+b isa
unit vector if

Ao=" Bo=2 co=2 pjo=22
4 3 2 3

Solution:

ja]=[p| =1
§+5|:1
:>(a+6)(a+6):1
—add+ab+bd+bb=1

2 — —2
= |af’ +2ab +[b| =1
:>12+2|§||5|cose+12 =1
—=1?2+21.1cos6+1=1
:>c030:—1

2
:>0=2—”
3

= . . 2r
So, a-+b is unit vector if Hz?
The correct answer is D

18.  The value of f.(ixIZ)+ i.(fle)JrIZ.(fx j) is

A0 B) -1 01 D)3
Solution:
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The correct answer is C

19. If 6 isthe angel between any two vectors a and b, then |§5| :|é><5| when @ is

equal to

A)O B) % C)

NN

D)n

Solution:

=>|a[b|cos 0 =a[p|sin &
= coséd =sind

=tand =1

= 0=

NG

The correct answer is B
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Exercise: 10.1
1 Represent graphically a displacement of 40km,30° east of north
Solution:
Given that there is a vector with magnitude 40 kilometers and it makes an angle of 30°
with y — axis and it makes an angle of 60° with x — axis
The graph of OP is as below.
F 9 N
E
Here, the vector OP represents the displacement of 40km,30° in East of North
direction.
2. Classify the following measures as scalars and vectors.
i) 10kg
i) 2 meters north-west
iii) 40°
iv) 40 watt
V) 107" coulomb

vi) 20m/s?
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Solution:
i) The moss10Kkg is a scalar quantity because it has only magnitude not direction
i) 2 meters north-west is a vector, because it has magnitude and direction.
iii) 40° is a scalar quantity because it has only magnitude not direction.
1v) 40 watts is a scalar quantity because it has only magnitude not direction.
V) 107 Coulomb is a scalar quantity because it has only magnitude not direction.
vi) 20 m/s? is a vector quantity because it has both magnitude as well as direction.
3. Classify the following as scalar and vector quantities
i) Time period
i) Distance
iii) Force
1v) Velocity
V) work done
Solution:
) Time period is a scalar quantity because it has only magnitude.
i) Distance is a scalar quantity because it has only magnitude.
iii) Force is a vector quantity because it has both magnitude as well as direction
iv) Velocity is a vector quantity because it has both magnitude as well as direction
V) Work done is a scalar quantity because it has only magnitude.
4. In the following figure, identity the following
)] Co-initial
i) Equal

i)

Collinear but not equal
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=
-

Solution:

Observing the above figure, the vectors based on the opposite sides are equal

It implies that vectors & and d are co-initial, because both have same initial

point. Vectors b and d are equal and vectors @ and ¢ are collinear but not

equal

5. Answer the following as true of false

i) a and —a are collinear.

ii) Two collinear vectors are always equal in magnitude.

iii) Two vectors having same magnitude are collinear.

iv) Two collinear vectors having the same magnitude are equal.
Solution:

) Two vectors which are opposite to each other are collinear, hence the statement
“d and —a are collinear” is TRUE.

i) Collinear vectors are vectors which have same or parallel base lines, so there is
no constraint on magnitude. Hence the statement “ Two collinear vectors are
always equal in magnitude” is FALSE

iii)  Collinear vectors are vectors which have same or parallel base lines, so there is
no constraint on magnitude. Hence the statement “ Two vectors having same
magnitude are collinear” is FALSE

iv) Two collinear vectors are may be in the same direction or in the opposite
direction, hence the statement “Two collinear vectors having the same

magnitude are equal” is FALSE
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Exercise 10.2

1. Compute the magnitude of vectors: a =1+ j+k;b=2i —7j—3k and
€= i+ j-K
NENCE e

Solution: The magnitude of a vector p = xi + yj + zK is |5| =Xy +7°

»~

Hence, the magnitude of the vector & =1 + j +K is

4= (@ + (1) + ()"
3

The magnitude of the vector b =2i =7 —3K is

o] = J@) +(=7) +(-3)

=J4+49+9
_Jez
. — 1 N 1 2 1 ~NoL
The magnitude of the vector € =——=1+—= j——=k is
NERNCRVE]
1Y (1Y) (1Y
R ERCER
\/ 3 3 3
111
= |=+=+=
3 3 3
=1
2. Write two different vectors having same magnitude:

Solution: Consider two vectors & = (f +2]- 3l2) and b = (Zf —j+ 3I€)

The magnitude of a vector p = xi + yj + zK is |B| =Xy +2°

Hence, the magnitudes of the above vectors are
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la] = 22 +(-2)" + 3
=v1+4+

Ejﬂ

and

‘ﬂ: 22+f+(—$2
=J4+1+9
=14

Hence, the magnitudes are not equal.

Answer may vary. Student can give any example.

3. Write two different vectors having same direction

Solution: Suppose that two vectors are p = (f—2j+3l€) and G = (2i”—4jc +6I2)
The directions of two vectors are same if and only if their direction ratios are in
proportion.

It means the components of vectors must be in proportion.

Here the components of the vectors are (1,-2,3),(2,—4,6), and these triads are

direction ratios of the base lines of above vectors
Since the direction ratios are proportional to each other, so that the vectors

p= (f—2j+31€) and g = (2?—4} +6I€) are in the same direction.

Observing the vectors q=2p

Hence, the above two vectors are examples which are not equal but in the same

direction.

Answer may vary, student can give any other example too.
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4. Find the value of x and y so that the vectors 2i +3] and xi +yj are equal

Solution: Two vectors are equal if each component of one vector must be equal to the

corresponding component of the second vector.

It gives, 21 +3]=xi +y] =>x=2,y=3

5. Find the scalar and vector components of the vector with initial points (2,1) and

terminal point (-5,7)
Solution: Suppose that the points are A(2,1) and B(-5,7)

Hence,

AB =0B - OA
=(-5-2)i+(7-1)]
=—71+6]

The scalar and vector components of the vector with initial points (2,1) and terminal

point (-5,7) are (=7,6) and 71,6 ]

6. Find the sum of the vectors a=i-2j+K,b =—2f +4j+5k andt =i —6j—7k.
Solution: The sum of two vectors is defined as another vector whose components are equal to

the sum of the corresponding components of the vectors

The given vectors are

a=1-2j+Kk,
b —2f+4j+5|2
c=1-6]-7k

The sum of the above vectors is defined as

I I
>
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a+5+6=(f_2j+R)+(—2f+4i+5l€)+(f—6j_7ﬁ)
=(1-2+1)i +(-2+4-6) J+ (L+5-T)K

Therefore, the required vector is —4 j —k

7. Find the unit vector in the direction of the vector a =1 + j+ 2k

. . . o I (Y %
Solution: The unit vector in the direction of the vector p = xi + yJ + zK is g -
|p| WE+yi+ 2t

The magnitude of the given vector a =1 + j + 2K is

|a|=v1* +1* + 22
=J1+1+4
_ 6

The unit vector in the direction of a=1 + j+ 2k is

8. Find the unit vector in the direction of vector PQ where P and Q are two points

(1,2,3) and (4,5,6)respectively
Solution: Giventhat OP =i +2j+3k and OQ =4i +5] +6k
PG=0G- 0P
=(4f+5j+6|2)—(i‘+2j+312)
=31 +3]+3k
=3(f+ ]+I€)

Q>
Il Il Il
Y |
Si= |7 =
—_— —
W & I) oo
(e)
Sl= 1% L <
—> S > |
N
n ~
®|N 'L
> ~
—_—
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—

P Xi+yj+zk

m:«/x2+y2+z2

The unit vector in the direction of the vector p = xi + yj + zK is

The magnitude of the vector is

PQ|=+3+3+3"
33

Therefore, the unit vector is

PQ 3 +3j+3K
S

2 1k‘

1.~ 1
= i+ j+—=
NCRNCRRN
9. For given vectors, a =2i — j+2k and b =—1 + j—k , find the unit vector in the

direction of the vector a+b

2

Solution: The given vectors are & =2i — j+2k and b =—i + j—k
The sum of two vectors is

d+b=(2-1)1 +(-1+1)j-(2-1)k

1i +0]+1Kk

)

A

i +k

|:;1+6|=\/12+12 =2

. . o . . AP Xi+y+zK
The unit vector in the direction of the vector p = xi +y] + zK is g RS (Lt
|p| NI

Therefore, the unit vector is

_
Q|
+ | +
oy O Il
— | Il Il Il
Il Il
= 4T
N +
_— N >
+
|\>|'—‘
>
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10. Find a vector in the direction of vector 5i — j+2k which has magnitude 8 units

Solution: The given vector is & =51 — j + 2K
Magnitude of the above vector is
|a|= 1/52 + (—l)2 +2°

=25+1+4
%0

The vector of magnitude k units in the direction of vector p=xi +Yyj+zK is

k_B:k[ Xi + Y] +zK j

|B| Xy 42

Therefore, the vector with magnitude 8 units in the direction of & =51 — j+ 2k is 8a

ga=2

4

8(51 - j+2K)
430

40 ~ 8 - 16 -
= I — j+ k
Y30 30 30

11.  Show that the vectors 2i —3]+4k and —4i +6j —8K are collinear

Solution: Suppose that the vectors are

If two vectors p,qare collinear then p=kq where k is constant.
Consider

6:—4f+6j—8|2=—2(2i‘—3j+4|2)=—2a

Therefore, the vectors a,b are collinear
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12.  Find the direction cosines of the vector i +2] +3k
Solution:
Suppose that a =1 +2j +3k
The magnitude of the vector =1 +2] +3K is
a|=v12 122+ 3

=J1+4+9
_J1a

So, the direction cosines of a are (

1 2 3
i
13.  Find the direction cosines of the vector joining the point A(1,2,-3) and B(-1,-2,1)

directed from A to B
Solution: The position vectors of the given points are
OA=i+2]-3k, OB=—i-2]+k
Hence, the vector

AB =0B -0A
:—f—2j+I2—(f+21°—3I2)
= -2 —4]+4k

The magnitude of the vector AB is

|AB|= J(2) +(-4) + 4

=4+16+16

=6

Therefore, the direction cosines of the vector AB are <—%—%%
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14.  Show that the vectors i + j+k is equally inclined to the axes OX, OY and OZ
Solution: The given vector is & =1+ j+k and its magnitude is |a] = J3

Hence, the direction cosines of the above vector are <

iii>
V3’3’43

Suppose that the vector a=1i + j+k makes anglesa, S,y with coordinate axes then
cosw—i cosﬂ—i cos;/—i
J3' J3' V3

It implies that all the angles are equal

Therefore, the vector a =i + ] +k is equally inclined to the coordinate axes

15. Find the position vector of a point R which divides the line joining two point P and
Q whose position vectors are i +2j—k and —i + j+k respectively in the ratio 2:1

) Internally
i) Externally

' ~

Solutions: The position vectors are OP =i +2j—k and OQ =—i + j +

~>

)] Suppose that a point A divides the line segment joining P,Q in the ratio 2:1
internally

O—A:mb+na
m+n

2(—f+ j+|2)+1(f+2]°—|2)
B 2+1

(—2?+2j+2l2)+(f+2j—|2)
3

_—i+4j+k
3
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i) Suppose that the point B divides the line segment joining the points P and Q

in the ratio 2:1 externally.

The position vector of B is

16. Find the position vector of midpoint of vector joining the points P(2,3, 4) and

Q(4.1-2)
Solution: Given that the position vectors are OP = 2i + 3] +4k and OQ = 4i + j— 2k

Suppose that the point R is midpoint of PQ then the position vector of R is

OR - ath
2
(2?+3]+4I2)+(4f+ j—2|2)
2
_6i+4j+2k
2
=3i+2]+k

2
Il Il Il Il Il Il
N S P e N
o3 @ ro > 3|o
- =y = - 1|1
7'\_ w + + S|
ST S e

+ >

¥ N\_/

[ > | |

T ele

—

—_~ -

-

+

+ N

N [S——

[—_— |

I >

> N—

N—
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Exercise 10.3

1. Find the angle between two vectors a and b with magnitudes J3 and 2,
respectively having a b=6

Solution: Given that |a] = J§|6| =2,4-b=+6

Hence, /6 =/3x2xcos@

It implies that

J6
J3x2

1
7

0 =45°

cosf =

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

Solution:

al =\/12 +(—2)2 +3 =1+4+9=\14
b] — P +(2) +1 =T a+1=14

ab =(f—2j+3|2)(3f—2j+|2)
—1.3+(-2)(-2)+3.1

=3+4+3

=10

2.10= J1_4J1_4c059

:>cost9:E
14
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’ =@ =cos* (%)
3. Find the projection of the vector I — j on the vector i + |
Ans:
d=i—jandb=i+]
Projection of & and b is é(é.ﬁ): ! {L1+(-1)(1)} =i(1—1):0
|b| 1+ 2
4. Find the projection of the vector i +3] + 7k on the vector 71 — j +8k
Ans:
d=1+3j+7kandb =7i - j+8k
Projection of @ on b is

7]

= 7-3+56 60
A Frre O e

5. Show that each of the given three vectors is a unit vector, which are mutually

perpendicular to each other %(2f+3]+6I€),%(3f—6j+212),%(6f+2j—3kA)

Ans:
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1 & 2 ~ 6:\ 2*.\ 3"
C==(61+2]-3k|==1+=)—=Kk
(61 +2j-3K) =31+ 7]

7
_ 2V (3 (eY [4 9 36
A=y7) \7) 17) “as et
B, \/(3)2 ( 6)2 [2T 9 36 4
Bl () 3] -
7 7 7 49 49 49
_ 6 (2Y 3 36 4 9
El=il |+ 2| +|-=| ==+—=+—=1
7 7 7 49 49 49
So, each of the vectors is a unit vector
:233(—6}62 6 18 12
ab==x—+—=-x| — [+=x==—-"—=+—=0
77 7°U7) 777 49 49 49
. 3 6 (—6j 2 2 (—3) 18 12 6
PC==x—=4| — |X=+=X| — |=—=-—=—— =0
777 7 )7 7°7) 49 49 49
6 2 2 3 (
CA=—X—+—xX=+|—
777 777 (7
6. Find [a] and [b|, if (a+b).(a~b)=8 and |a|=8|b|
Ans
(é+5)(é—5):8
—adi-ab+ba—bb=8
:>|éz—‘5‘2:
= (8[o]) -Jo[ =8

-3\ 6_12 6 18 _
7 49 49 49

12 —2
:>64|b| —|b| -8
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— 63|6|2 _8
~ 6 = 8
63
~lgl= |8
63
5= 22
W7

a]=8}p| = 8x2\2 _16V2

NN

7. Evaluate the product (35—55).(2§+75)

Ans:
(3a-5b).(2a+7b)
=34.2d+34.7b-5b.2a-5b.7b
= 6da +21ab —10ab —35bb
~2 = —|2
= 6/af’ +11ab —35}b|
8. Find the magnitude of two vectors a and b, having the same magnitude and such
that the angle between them is 60° and their scalar product is %
Ans:

Let & be angle between & and b
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Ans:

10.

Ans:

. |§||5|cos 60°
2

1 .2 1
= ==[a x>
2

=a =1
= [a] =[] =1

= X[ -1=12
=[x =13
IX| =+/13

If 4=2i +2j+3k,b=—i +2j+k and €=3i + j are such that a+ b is

perpendicular to ¢ , then find the values of 4

é+15:(2f+2j+3I2)+/1(—f+2j+I2):(2—ﬂ)f+(2+2/1)j°+(3+/1)I2
(a+4b)c=0

:[(2+—)f+(2+21)i+(3+l)|2].(3f+ j):O
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=3(2-2)+(2+24)+0(3+1)=0
= 6-31+2+21=0

=-1+8=0

=1=8

11.  Show that |a|b +|6|a’ is perpendicular to |a|b —|5|§ , for any two nonzero vectors a

and b
Ans:
(lalb+[o]a).(a]6 -[p|a)
— —12 —12,
& o[ ~|p[']al* =0
12. If 43=0 and ab = 0, then what can be concluded above the vector b ?
Ans:
ad=0=la =0=al=0
.4 is the zero vector. Thus, any vector b can satisfy ab =0
13.  If 4,b,C are unit vectors such that &+b +¢ =0, find the value of ab +b.c +¢.a
Ans:
@b +c| =(a+b+c).(a+b+c)=|a +]p| +[c] +2(ab +bc +ca)
=0=1+1+1+ 2(é#+ ﬁ6+6”)
= =~ ..\ -3
:>(ab+b.c+c a):—
2
14.  If either vectors =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.

Ans:

d=2i+4]+3k and b =3i +3j -6k
db=2.3+4.3+3(-6)=6+12-18=0
|a|=\/M=@

~d=0

b= /3% +3° +(-6)° =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]

e

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

BC ={0—(-1)i +(1-0) j+(2-0)k} =7+ j+ 2K
ﬁ%:(zhzhsﬁ)(h j+2|2):2x1+2x1+3x2:2+2+6:10
[BA|=2" +27 + 3 = JA+4+9 =17

B =V 7 = 6

BABC = |ﬁ||BTf|cos(4ABC)

~10=17 % \/ECOS(ZABC)
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’ :cos(zABC)zm
= (£ABC)=cos™ (%)
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 =1 +4] -4k
AC=(3-1)i +(10-2) j+(-1-7)k =2i +8] -8k
AB| = |12 + 4 +(~4)’ = JL+16+16 =33
BC|= ' + 4 +(-4)’ =1+16+16 =33
AC| =22 +87 18 =\[4+64+64 =233
AC| =[]+ B
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=1-3j-5k,0C =3 —4]—4k
AB=(1-2)i +(-3+1) j+(-5-1)k =— —2] -6k

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

AB| = (-1) +(-2)° +(-6)° =I+4+36 =41

BC|=,[2? +(-1)+2 =Va+1+1=+6
AC =«/(—1)2+32+52 =J1+9+25 =435

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

18.  If @ is a nonzero vector of magnitude ‘a’ and A4 a nonzero scalar. Then Aa is unit

vector if

A)2=1  B)i=-1 C)a=|4 D)a=m

AnNs:

I . .
U
®
Il
N ~
= Loy
el R I
Il o )
~|~ I
| —
[N




Infinityy ., Sri Chaitanya

Learn ' Educational Institutions

Exercise 10.4

1. Find [axb]|,if a=i-7]+7K and b =31 -2]+2K

Solution:

A A~

We have, a=i-7]+7k and b =37 —2j + 2k

] K
axb=[1 -7 7
3 2 2

2

=1 (-14+14)— j(2-21)+K(-2+21)=19] +19k

~Jaxb] = (19) +(19)° =[2x(19) =192

2. Find a unit vector perpendicular to each of the vector a + b and a—b, where

d=31+2j+2k and b=i+2j-2k

Solution:

— 22 x8? + 2% x8 + &

—8\22+22+1=8J9=8x3=24
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So, the unit vector is =+ (

Javspas)]
20-2]-k 2. 2. 1.
=+ =t-IF= JF2K
3 3' 73173
3. If a unit vector & makes an angle % with T, % with j and an acute angle é with k

, then find @ and hence, the component of &

Solution:

d=ai +a,]+akPut

|é|:1.cos£:%
3 |4

=>5=9
cosZ =2

2|
N

J2

cos@=%

2t
= a, =C0s¥

:1+£+c05249:1
4 2
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:>§+cosze9:1

Show that (ﬁ—B)x(§+6)=2(§x6)

Solution:

Find 2 and x if (2f+6j+27l2)x(f+ﬂj+,ul2)=6
Solution:
(2f+6j+27l€)x(f+/1j+,ul2)=6
P oK
—[2 6 27|=0i+0j+0k
1 42 u

o S
1l 11 —_— wn ..
& g ) —_ s3]} o 93 U‘ U
L | o o o
+ X S o o
), 4 Q) | o Il & &
X - | o < I o > 8
o o (@ X —_—— |§ 8 1l o)
+ X Q) QD) o w | N | o~
), o, + + > |
X " o °! o I|| U &lw
~— o =
= i | S ° I
Il o
o) — S N
< | X g N
(= O
X <
(@] 73
o
-
Q|
o
-~
)
A/
N| -
Sl
N
~
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=1 (6u—272)~j(2u—27)+k(24—6)=0i +0j+0K

§
6u—274=0
2u—27=0
21-6=0
A=3
L
3
6. Given that ab =0 and axb =0. What can you conclude about & and b?
Solution:
ab=0
i) || =0or|b|=0ora Lb (if |a|=0 and [b|#0)
dxb =0
i) || =0 or|b|=0ora/[b (if |a] =0 and [b| = 0)
But & and b cannot be parallel and perpendicular at same time.

So, [a]=0 or |5|=0

7. Letthe vectors a,b,c givesas al +a, ] +ak,bi +b,j+hbk,ci +c,],c,k. Then show
that =5x(6x6)=§x5+§x5
Solution:

(5+6)=(b1+c1)f+(b2+c2)j+(b3+c3)l€

Now, éx(

o)
+
(@]
N—
+ &
NSD
Q?J
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=i[a2(b3+c3)—a3(b2+cz):|—j[al(ba+c3)—a3(b1+c1):|+|2[a1(b2+c2)—a2(bl+cl):|
=i[a,b,—a,c, —ap, —ac, |+ j[-ab, +ac, +ab +ac|+K[ab, +ac, —ab —ac

i ok
axb=la, a, a,
bl b2 b3

= i[ahy —agh, ]+ i[ba—ah ]+ k[ab, —ah]

a
|

N

K
axC=la a, a,
Cl C2 C3
=i[a,c,—a, ]+ j[ac —ac,]+k[ab, —ab]
(éx5)+(§x6)=f[a2b3+a2c3—a3b2—aacz]+j[bla3+a3c1—a1b3—ai}3]
+k[a,b+ac,—a,b ~ac]
dx(b+C)=axb+axc

Hence, proved

8. If either a=0 or b=0, then axb=0. Is the converse true? Justify your answer with
an example
Solution:

Let a=2i +3]+4k,b=4i +6]+8k,axb =0

]k
dxb=[2 3 4/=0(24-24)-j(16-16)+k(12-12)=0i +0]+0k
4 6 8

| =22 +3 +4? =29
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sa=z0

|5| — 4% +62+82 =116

~b#0

Hence, converse of the statement need not be ture

9. Find the area of the triangle with vertices A(1,1,2),B(2,3,5) and C(1,5,5)
Solution:
AB=(2-1)i +(3-1) j+(5-2)k =i +2j+3K

BC =(1-2)i +(5-3) j+(5-5)k =1 +2]

Area = l|ﬁ><ﬁ|
2
]

ABxBC=|1
-1

=1 (~6)— j(3)+k(2+2)=—6i —3]+4k

N N e
o W x>

|ABxBC]| = (-6 +(-3)° +4 =/36+9+16 = /61
J61

So, area of AABC is Tl sg units

10. Find the area of the parallelogram whose adjacent sides are determined by the vector

d=i—j+3kandb=2i-7j+k

Solution:
ik

axb=[1 -1 3=i(-1+21)-j(1-6)+k(-7+2)=20i +5] -5k
2 -7 1

.'.‘éxﬁ = J20% +52 452 = 400+ 25+ 25 =15+/2
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So, area of parallelogram is 152 sg units

N

11.  Letthe vector & and b be such that |a|=3 and |5|=?, then @xb is a unit vector,

if the angle between a and b is

T

A) L B) C) D)

Solution:

=1

3 5||sin 6| =1

5||sin9|:1
:ngxsinezl
:>sin0=i

2

—»g=Z
4

12.  Area of a rectangle having vertices A, B, C and D with position vectors
'l 1 ~

i +EJ+4|2,|“+%]+4I<A,|“—%]+4I<A and —f+%j+4l€ respectively is

A) 5 B) 1 C)2 D) 4

Solution:

\ > U U e
o _— _— X
I = = = o
—~
=
+
=
N
—
_l_
7N\
N[~
I NG
N[
N—
N >
+
—~
N
|
N
N
> wl:]
Il
N
-5
NN
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i
0
-1

o O X

Il

~>
|

N

N—
Il
|

N

~

]
ABxBC =2
0

[ABBC| = (-2)" =2

So, area of the required rectangle is 2 square units



