Exercise 3.2

L Leta= |2 4 po| P 3 728
FeR= g 9"P T g 5PV 7 | 3 4|

Find each of the following:
@ A+B @i)A-B @ii) 3A - C
(iv) AB (v) BA.

1 3 2+1 4+3 3 7
3 2/t |-2 5/ 7|3-2 2+5|° |1 7
2 4 1 2-1 4-3] 1 1
3 2| -2 = 13+2 2-5|7|5 -3
GiD) 3A C_32 4 C - 3x2 3x4 c
w TV T3 2| TV 7 |3x3 3x2|

S R N B ey e S

1 3
(iv) AB = ol |5

Performing row by column multiplication,

_{2(1)+4(—2) 2(3)+4(5)}_{2—8 6+20}_{—6 26}

[\
N

@) A-B

Sol. @H A+B-= {

3D+2-2) 33)+205) 3-4 9+10 -1 19

1 3|2 4
(v) BA=|_ 5 5|l3 9

Performing row by column multiplication,

_ [ 12) + 3(3) 1(4) +3(2) }:{ 2+9 4+6 }_{11 10}

(-22+503) (-2 +52)| |-4+15 -8+10| |11 2

Note. From solutions of part (iv) and (v), we can easily
observe that AB need not be equal to BA i.e., matrix
multiplication need not be commutative.

2. Compute the following:

) a b] [a b
@ -b a|T|b a
~[a®+b* b +c?| [ 2ab  2bc
) g2, a?+b%| * |-2ac -2ab
-1 4 -6] [12 7 6
(iii) 8 5 16/ +| 8 0 5
2 8 5 [3 2 4




sin? x 2 |cos® x sin®x

. cos?x sin’x sin?x cos®«x
(iv) .

Sol. (i) {_a b}

.. [az +52 b4 [ 2ab 2bc}
(i1) +

(i)

cos” x |

a bl [ ata b+b| [2a 2b
b a b a] |-b+b a+a| | 0 2a

- 2ab

a®+c® a®+b?| |- 2ac

l:az +02+2ab b2+t + 2bc} {(a +0?  (b+ 0)2}
Tla?+c?-2ac a®+b2-2ab| " |(@-¢)? (a-b)?
-1 4 -6 12 7 6
8 5 16 + 8 0 5
2 8 5 3 2 4
-1+12 4+7 -6+6 11 11 0
= 8+8 5+0 16+5| =116 5 21
2+3 8+2 5+4 5 10 9
) |:c0s2 x sin? x} |:Si1'12 x  cos> x}
@ | ., 2 2 . 9
sin“ x cos” x cos“x sin” x

2 2 2

cos? x + sin? x  sin? x + cos® x {1 1}
sin? x + cos2 x  cos? x +sin? x 11

3. Compute the indicated products:

@) {

(v)

a b| a -b . 1
b a b a (i) (2| [2 3 4]
3
(2 3 4 1 -3 5
1 -2/11 2 3
(i) {2 3} {2 3 J (Gv) |3 4 5 0 2 4
14 5 6] (3 0 5
_ 2 -3
21 1 0 1 . 3 -1 3
3 1 2 1 (vi) 1 0 2 1 0
-1 1| Y - 3 1

a b||a -b
Sol. @) b al b a

} is defined because the pre-matrix has

2 columns which is equal to the number of rows of the
post-matrix.

Performing row by column multiplication,

[ ala)+b(b) a=b)+bla) | a? + b2 0
“|(=ba+ald) (b(-b)+ala)| 0 b2 +a?



1

(i) |2 [2 3 4], .3 is defined because the pre-matrix has

3 3x1

one column which is equal to the number of rows of the
post-matrix.

Performing row by column multiplication,
12) 13 14) 2 3 4
=22 28 24)|=|4 6 8
3(2) 33) 34) 6 9 12

1 -2 /1 2 3

~ {1(1) +(-22 12)+(-23 13+ (- 2)1]

3x3

21) + 3(2) 2(2) + 3(3) 2(3) + 3D
(Row by column multiplication)

[1-4 2-6 3-2 _{—3 " 1}
" |2+6 4+9 6+3| [ 8 13 9
2 3 4][1 -3 5

(iv) 3 4 5 0 2 4

5 6 3 0 5
Performing row by column multiplication

2(1) +3(0) +4(3)  2(-3)+3(2)+4(0)  2(5) +3(4) +4(5)
= | 31 +4(0)+53) 3(=3)+4(2)+50) 3(5)+4(4)+ 5(5)
4(1) +5(0) + 6(3) .4(-3)+5(2)+6(0) 4(5) + 5(4) + 6(5)

2+0+12 -6+6+0 10+12+20 14 0 42

3+0+15 -9+8+0 15+16+25 |=| 18 -1 56

4+0+18 -12+10+0 20+20+30 22 -2 170
2 1

1 0 1] . . :

(v) 3 2 1 2 1 is defined because the pre-matrix

-1 1

has 2 columns which is equal to the number of rows of the
post-matrix.

Performing row by column multiplication,

[ 2) +1(-1) 2(0) + 1(2) 2(1) + 1(1)
3D +2(-1) 3(0) + 2(2) 3(1) +2(1)
(D1+1(-1) (DO0+12) (-D1+1Q1)

[ 2-1 0+2 2+1 1 2 3
=| 3-2 0+4 3+2|=| 1 4 5],
-1-1 0+2 -1+1 -2 2 0




[ 3 -1 372 8 6-1+9 -9-0+3
(vi) 1 0|=
-2+0+6 3+0+2

(Row by column multiplication)

14 -6
1Y
1 2 -3 3 -1 2] 4 1 2
4. If A = |5 0 2,B= 4 2 5/andC= |0 3 2|,
1 -1 1 2 0 3 1 -2 3

then compute (A + B) and (B - O). Also, verify that
A+B-C=A+B)-C.

1 2 -3 3 -1 2] [1+3 2-1 -3+2
Sol. A +B=1|5 0 21 + |4 2 5|=|5+4 0+2 2+5
1 -1 1 2 0 3| [1+2 -1+0 1+3

4 1 -1
= A+B=1|9 2 7 @)
3 -1 4
3 -1 2 4 1.2
Again B-C = |4 2 5| -1|0 3 2
2 0 3 1. -2 3
(83-4 -1-1 2-2
=(4-0 223" 5-2
2-1 0+2 3-3
(-1 =2 0]
N B-C=|4 -1 3 (i)
1 2 o0
Putting the value of (B — C) from (ii) in L.H.S.
=A+B-0)
1 2 -3 -1 -2 0
=15 0 2+ 4 -1 3
1 -1 1] 1 2 0
[1-1 2-2 -3+40 0 0 -3
=|5+4 0-1 2+3| =19 -1 5] ...(0)
141 -1+2 1+0 2 1 1

Putting the value of (A + B) from (i) in RH.S. = (A + B)-C
4 1 -1 4 1 2
=9 2 71 =10 3 2
3 -1 4 1 -2 3



Sol.

Sol.

4 -4 1-1 -1-2 0 0 -3
=19-0 2-3 7-2| =19 -1 5 ...(lv)
3-1 -1+2 4 -3 2 1 1
From (ii7) and (iv), we have L.H.S. = R.H.S.
E 1 E g § 1
3 3 5 5
IfA 1 E é dB 1 2 4 th te 3A - 5B
=|g 3 g|an =15 5 5/ en compute - 5B.
745 2 76 2
3 3] |5 5 5]
_g 1 §_ 23 1
3 3 5 5
1 2 4 1 2 4
3A -5B =3 g g § —55 5 5
7 2 76 2
5 %23 |55 5

Multiplying each entry of first matrix by 3 and each entry of
second matrix by 5

2 3 5 [2 3 5 2-2 3-3 5-5 0 0 O
=1 2 4(-11 2 4|=/1-1 2-2 4-4| =10 0 O
7-7 6-6 2-2 0 0 O

7 6 2 |7 6 2
Remark. Here answer is a zero matrix.
[ cos 6. sin 6} . [sine - cos 6}
+ 0 .

Simplify cos 6 .
cos 0 sin 0

|-sin® cosH

cos® sin® . [sin® —cos6
cos O + sin O .
—sin® cosO [cos®  sin®

Multiplying each entry of first matrix by cos 6 and each entry of
second matrix by sin 6

cos? 0 cos 0 sin 0 [ sinZ0 —sin 0 cos 0
" | -sin6cos 6 cos” 0 | sin 6 cos 6 sin? 0
cos? 0 + sin2 0 cos 0 sin 0 — sin 0 cos 0 {1 O}
~ | - sin 0 cos 0 + sin 0 cos O cos? 0 + sin? 0 -0 1

1
Remark. The answer matrix {0 ﬂ of this question is identity

(unit) matrix I,



7. Find X and Y if

G) X+Y= 70 dX-Y-= 3.0
VAYLE g g2 =1g 3
(i) 2X + 3Y 2 3 d 3X + 2Y 2 -2
124 + = 4 0 an + = _1 5
N 70 .
Sol. (7)) Given: X +Y = )
2 5
d X-Y-= 3 0 (@)
an — = 0 3 N2

Adding eqns. (i) and (i), we have

o [7 0], [3 0]_[7+3 0+0]_[10 0
12 5/ " lo 3|7 |2+0 543/ |2 8

0 0
110 o] |2 2| [5 0
S22 8] |2 8| |1 4]
2 2
Eqn. (i) — eqn. (ii) gives
7 0 [ 7-3 0-0 4 0
9Y = {3 0 \
2 5 10 3 2-0 5-3 2 2
4°0
"y 1 4 0 y 9 9 12 0
202 2412 2| |1 1]
2 2
2 3
(1) Given:2X + 3Y = 4 0 (@)
-2 -2 B
and X +2Y=| 1 5 ..(11)
Multiplying equation (i) by 2, we have
AX 4 6Y =2 2 3 |4 6 Gid)
+ =21, ol =18 o (774
Multiplying equation (ii) by 3, we have
2 -2 6 -6 .
9X + 6Y =3 1 51 |23 15 ...(kv)

Equation (iv) — equation (iii) gives
6 -6 6-4 -6-6
5X = |4 6 _
-3 15 8 0 -3-8 15-0

2 =12
=|-11 15



2 _12
< 1] 2 -] | 5
5[-11 15 5 1"

Now from equation (i),

3Y—_2 31 _ox
=14 o -
i 2 -12 [ 4 -24
_23}255_{23}_55
40 -1 4 0 |22
5 L 5
I 4 6 39
2- = 24 Al
= 5 3+ F 2|5 5
4+ 22 0 -6 42 -6
"7 5 5.
6 39 2 13
1's5 5 (_|5 5
=Y==-
3142 | (14 _,
5 5
8 Find Xif Y= |> 2| and 2X+ Y= |~ ©
. 1mn 1 = 1 4 an: + = 3 9

Sol 2X +Y = LA 2X = il Y
o IRl 23R P 2 T
- - -2
- 9X = 1 0| (3.2 | 1-3 0-2| _
-3 2 1 4| |-3-1 2-4 -4
x 1(-2 -2 -1 -1
- T2l-4 -2/ Tl-2 -1
9. Find d y, if 2 1 3] + K 0} 5 6
. Find x and y, i 0 x 1 2] 7|1 s
Sol. Given: 2{1 3} y 0] ~ (5 6]
ol. Given: 0 x| T 1 o) = |1 s
2 6 y 0] B (5 6]
= 0 2¢| %1 9 = |1 8]
- 2+y 6 _ (5 6]
1 2x+2| |1 8]
Equating corresponding entries, we have
2+y=5 and 2¢+2=8
= y=5-2=3 and 2x=8-2=6 = x=3

x=3,y=3.



10.

Sol.

11.

Sol.

12.

Sol.

Solve the equation for x, y, z and ¢ if

2{xz} 31-1‘ 335
y t] 7% 2| T %46

. x z 1 -1] 3 5
Given: Zy + 3 =3

t 0 2] 4 6
2x 2z 3 -3] 19 15

- 2y 2| o 6] T |12 18

2x+3 2z-3] 9 15
- 2y+0 2+6] ~ |12 18
Since the two matrices are equal, so the corresponding elements
are equal.
Thus, 2c+3 =9
= 2c=9-3=6 = x =3
Also 22-3=15 = 2z =18 = z=9
Also 2y =12 = y =6
and 2t + 6 =18 and 2¢ =12 "l t=6

Lx=3,y=6,z=9 andt = 6.
2 -1 10
If x 3 +y =15l find the values of x and y.

Gi . 2 -1 o 10
1ven.x3 +y =15

= [l == 08 <ol - )

Equating corresponding entries, we have

2x —y =10 (@)
and 3x+y=5 .(@in)
Adding eqns. (i) and (ii) we have 5x = 15
or x = % =3
Puttingx =3in (ii), 9+y=5 = y=5-9=-4
x=3,y=—-4.
. x y x 6 4 x+y .
Given: 3 = + ; find the
z w -1 2w zZ+w 3

values of x, y, z and w.

Given: 3 Y = ¥ 6 + 4 xry
z w -1 2w zZ+w 3
3x 3y _{ x+4 6+x+y}

- 3z 3w -1+z+w 2w+3

Equating corresponding entries, we have

3x=x+ 4 = 2c =4 = x=2 (D)
and 3y=6+x+y = 2y =6 +x =6+ 2 (By ()
= 2y = 8 = y =4 ..(i0)



and z=—-1+z+w= 2z2-w=-1 .W@n)

and 3w=2w + 3 = w = 3.
Putting w = 3 in eqn. (iii),
2z -3=-1 = 22 =2 = z=1
x=2, y=4, z=1, w =3.

cosx -sinx 0
138. If Fx)=|sinx cosx O], show that F(x) F(y)

0 0 1
=F(x +y).
cosx —sinx O
Sol. Given: F(x) = [sinx cosx O (D)
0 0 1
cosy —siny O

Changing x to y in (i), F(y) = |[siny cosy 0

0 0 1
cosx —sinx O||cosy —-siny O
L.H.S. =F(x) F(y) =| sin x cos X 0| |siny cosy O
0 0 1 0 0 1

Performing row by column multiplication,
cosxcosy—sinxsiny+0 —cosxsiny—-sinxcosy+0 0-0+0
=|sinxcosy+cosxsiny+0 —sinxsiny+cosxcosy+0 0+0+0
0+0+0 0+0+0 0+0+1

cos(x+y) —sin(x+y) 0

= |sin(x+y) cos(x+y) O [ —cos x siny — sin x cos y
0 0 1| )
— (cos x Sin y + sin x cos y) = — sin (x + y)]

Now, changing x to x + y in (i), we get

cos(x+y) —sin(x+y) O
Flx + y) = |sin (x +y) cos(x+y) 0| Thus, LHS. = RH.S.

14. Show that:

ol H } L», Js

1 -1 1 o|(f1 2 3
@) (0 1 O -1 1|#/ 0 -1 1({0 1 0
1 1 0 2 3 4|1 1 0

Sol. (i) LHS. _{5 Ms 1} {5(2)+(— 13" 51+ (- 1)4}

6 4 6(2) + 7(3) 6(1) + 7(4)



[10-3 5-4 _{7 1} ®
T |12+21 6+28] [33 34 -

ris -2 1[5 -1]_[26)+16) 2-D+1D)
T8 4|6 7] |36B)+46) 3(-1)+4(7)

[10+6 -2+7 16 5
“|15+24 -3+28] ~ [39 25}
From (i) and (ii), we can say that L.H.S. # R.H.S.

(i)

7 1
(Because corresponding entries of matrices [33 3 4} and

16 5
{39 25} are not same).
1 2 3 -1 1 0
(i) LetA=|0 1 0| and B = 0o -1 1
1 1 O 2 3 4

Here, matrices A and B are both of order 3 x 3
respectively, therefore AB and BA are both of same order
3 x 3.

1 2 3||-1 1 0
Now, AB={0 1 0 0 -1.-1
1 1 0 2 3 4
Performing row by column multiplication,
1(-1)+20)+3(2) 11)+2(-1)+3(8) 1(0)+2(1)+ 3(4)
= [0(-D+10)+02) 0 +1-1+03) 0(0)+11)+04)
1-D+10)+02) 1D +1-1D+03) 10 +1Q)+04)

-1+46 1-2+9 2+12 5 8 14
or AB = 0 -1 1 |=| 0 -1 1|.6
-1 1-1 1 -1 0 1

-1 1 0] |1
Again, BA = 0 -1 1|10
2 3 4|1 1 0
Performing row by column multiplication,

-D1+10)+01) D2+1D+01Q) (-13+1(0)+0(0)
=0+ =D0+11) 02+ (-D1+11) 0(3)+(-10O+1(0)
2(1) + 3(0) + 4(1) 2(2) + 3(1) + 4(1) 2(3) + 3(0) + 4(0)

-1 -2+1 -3 -1 -1 -3

1 -1+1 0 1 0 0

= = ..(T)
2+4 4+3+4 6 6 11 6

2 3
1 0



15.

Sol.

16.

Sol.

From (i) and (ii), AB # BA because corresponding entries of
matrices AB and BA are not same.
Remark. From both questions (i), (i) we can learn that matrix
multiplication is not commutative.

2 0 1
Find A2 -5A + 6L if A = |2 1 3.
1 -1 0

2 0 1 2 0 1
AZ=A . A=|2 1 3 2 1 3
1 -1 0 1 -1 0

Performing row by column multiplication,

4+0+1 0+0-1 2+0+0 5 -1 2
=|4+2+3 0+1-3 2+3+0| or A2=]9 _29 5
2-2+0 0-1-0 1-3+0 0o -1 -2

o A% —5A + 61 = A2 — 5A + 61, (Here 1 is I; because matrices A
and A? are of order 3 x 3)

(5 -1 2] 2 0 1 1.0 0
=9 -2 5| —5|2 1 8| +6/0 1
0 -1 -2] 1 -1 0 0 0 1

5 -1 2] 10 0.5 6 0 O

=|9 -2 5| — |10 5 15| +10 6 0
10 -1 -2] 5.-5 0 10 0 6]
[(5-10+6 -1-0+0 2-5+0 1 -1 -3
=(9-10+0 -2-5+6 5-15+0|=|-1 -1 -10
|10-5+0 -1+5+0 -2-0+6 -5 4 4

Remark. The above question can also be stated as:

2 0 1
Iffx)=x>-5x+6 and A= |2 1 3|;then find f(A).
1 -1 0

1 0 2
IfA=|0 2 1},provethatA3—6A2+7A+21=0.

2 0 3
0o 2 1 0 2||1 0 2
Given: A = 2 1 LA=A.A=|0 2 1]|0 2 1
0 3 2 0 3(|12 0 3

N O =



1+0+4 0+0+0 2+0+6
0+0+2 0+4+0 0+2+3| _|2 4 5

2+0+6 0+0+0 4+0+9 8 0 13

Ut
=]
o

A3 A2 A= 2 4 5 2 1

0 13 2 0 3
5+0+16 0+0+0 10+0+24 21 0 34
_ 2+0+10 0+8+0 4+4+15 OI'A3=12 8 23
8+0+26 0+0+0 16+0+39 34 0 55

LHS. =A% - 6A% + 7TA + 21
=A% — 6A% + TA + 21,
[Here I is I; because A, A%, A3 are matrices of order 3 x 3]

21 0 34 5 0 8 1 0 2

12 8 23|-6|2 4 5+7021+20

34 0 55 8 0 13 2 0 3 ]
0
0
2

(21 0 34 30 0 48 w g
= |12 23|—-112 24 30|+ 0 14 7|+
34 0 55 48 0 78 14 0 21

Qo
S O N
S N O

(<9 0 -14 9 0 14]
=| 0 -16 -7|+]|0 16 7
-14 0 -23| |14 o0 23]

-9+9 0+0 -14+14 0 0 O
= 0+0 -16+16 -7+7(=1]0 0 O
-14+14 0+0 -23+23 0o 0 O

(zero matrix) O = R.H.S.

17. ¥A=|2 “2|ana1=|1 © , find & so that A% = kA -2L
4 -2 01

4 -2
A2_A Ao 3 -2 3 =2
4 -2 4 -2

[9-8 -6+4] [1 -2
" 112-8 -8+4| |4 -4

Sol. Given: A = {3 _2}



Putting values of A%, A and I in the given equation A? = 2A — 21, we
have

PR R P R PO P R P

1 -2 3k-2 -2k

{4 -4} - { 4k —2k—2}
Equating corresponding entries, we have
3k-2=1=23k=3=2k=1land-2=-2k=k=1
and 4k =4=>k=1and-4=-2k-2=2k=-2+4=2
= k=1
Therefore, value of £ = 1 and is same from all the four equations.
Therefore, & exists and = 1.

0 —tang
2

18. If A = o and I is the identity matrix of
tanE 0

coso  —-sina
order 2, show that I + A = (I - A) { . }
sino < cos o

o
0 — tan 3
Sol. A = 4 and I is the identity matrix of order 2
tan — 0
2 |
i.e., = 12 = 1 0
10 1

0 —tang

1 0 2

L.H.S.=I+A=I+A={ }.,.
? 01 tan% 0

1 —tang
= o ()]
tan — 1
2
o
e
gain, -A=I,-A= -
01 tang 0
2
1 tang
B 2
—tang 1
2



coso. —sin oc}

COS O

RHS. =1 - A){ .
sin o

—tan —
2

tan

COs O

o
9 | |cosa
sin o

—sin a}

¢

Performing row by column multiplication,

. o4
cos oL + sin o tan E

o .
—cosoctan5+sm(x

I .o
sin —
2

cos —
2

cos oL + Sin o

.o
sin —
+sin o

— Cos O

cos —
2

. o
—smoc+cosoctan§

—sin o + cos o

. o
sin o tan E + cos o

. o]
sin —
2

o
cos —
2

o
s —
+ cos o

sin o

cos —
2 J

[0 . o
COSOLCOSE-FSIHO(SIHE

1 (04 o
—San(COSE-‘rCOSOCSlnE

o
cos —
2

. 2 [0
—COSOLSHIE+S1HOLCOSE

. . A o
SlIlOCSlI'lE-l'COSOLCOSE

o
cos —
2

o o
cos — cos —
L 2 2 ]
: ¢ o . o
Numerator of a;y is = — (sm o, COS o9 cos o sin E)
cos(u—g) —sin(oc—gj s _sin &
2 2 2 2
o o o o
cos — cos — cos —  COS —
2 2 2 2
. o o T a o
sin| o0 — — cos|o—— sin —  cos —
O R G A
o o
I cos % cos % ] 7005 9 9%y |
[*." cos A cos B + sin A sin B = cos (A — B)
and sin A cos B — cos A sin B = sin (A — B)]
1 — tan %
= ..(i0)
tan — 1
2

From equations (i) and (i), we have L.H.S. = R.H.S.



ie., I+A=(0-A) |:COSOC —Slno(,:|'

sino  cosa

19. A trust fund has ¥ 30,000 that must be invested in two
different types of bonds. The first bond pays 5% interest
per year and the second bond pays 7% interest per year.
Using matrix multiplication, determine how to divide
¥ 30,000 in two types of bonds, if the trust fund must
obtain an annual interest of
(a) ¥ 1800 (b) ¥ 2000.

Sol. Let the investment in first bond be T x,
then the investment in second bond = ¥ (30,000 — x)

Interest paid by first bond = 5% = % per rupee

Interest paid by second bond = 7% = % per rupee

Matrix of investment is A = [x 30000 — x]; , o

il
. . . 100
Matrix of annual interest per rupee is B = -
m 2x1
Matrix of total annual interest is
5]
AB =[x 30000 <) | 190 - | 5%  7(B0000-x)
«© 100 100
100
_ [5x+210000 - 7x] "~ [ 210000 - 2x
- 100 “ L 100
2,10,000 - 2
- Total annual interest = T =——— =%
100
(a) total annual interest is given to be ¥ 1,800
2,10,000 — 2x
— 100 - 1,800
= 2,10,000 — 2x = 1,80,000 .. x = 15,000

Hence, investment in first bond = ¥ 15,000
and investment in second bond = ¥ (30,000 — x)

=¥ (30,000 — 15,000) = ¥ 15,000.
(b) Total annual interest is given to be ¥ 2,000

2,10,000 - 2x _ 2,000
100
= 2,10,000 — 2x = 2,00,000 - x = 5,000

Hence, investment in first bond = ¥ 5,000 and investment in
second bond = ¥ (30,000 — x) = ¥ (30,000 — 5,000) =% 25,000.



20.

Sol.

21.

Sol.

The bookshop of a particular school has 10 dozen chemistry
books, 8 dozen physics books, 10 dozen economics books.
Their selling prices are ¥ 80, ¥ 60 and T 40 each
respectively. Find the total amount the bookshop will
receive from selling all the books using matrix algebra.
Let us represent the number of books as a 1 x 3 row matrix

{ 10 dozen 8 dozen 10 dozen }

10x12=120 8x12=96 10x12=120
Let us represent the selling prices of each book as a 3 x 1 column

80
matrix S = |60
40
. [Total amount received by selling all books]; , ;
80
=BS =[120 96 120]; .5 |60
4054

= [120(80) + 96(60) + 120(40)]; , ¢

= [9600 + 5760 + 4800] = [20160]
Equating corresponding entries,
Total amount received by selling all the books = ¥ 20160.
Assume X, Y, Z, W and P are matrices of order2 xn, 3 x k,
2 x p,n x 3 and p x k respectively. Choose the correct
answer in Exercises 21 and 22.
The restriction on n, & and p so that PY + WY will be
defined are:
A Ek=3,p=n (B) k is arbitrary, p = 2
(C) p is arbitrary, k = 3 M E=2p=3.
Given: Matrix PY + WY is defined (= possible).
Matrix P is of order p x k& and matrix Y is of order 3 x 2 and
matrix W is of order n x 3.

Now PY + WY =P +W) Y . (@
We know that sum P + W is defined if two matrices
l l
pxk nx3

P and W are of same order. Therefore p = n and 2 = 3 and order
of P+ Wisn x 3 (or p x k)
Therefore from (1), PY + WY = (P + W) Y is defined as

VAN
nx3 3xk
S~ 7
Number of columns in P + W is same as number of rows in Y.
~p=nandk =3
. Option (A) is the correct answer i.e., 2 = 3 and p = n.



22, If n = p, then order of the matrix 7X - 5Z is
A p x2 B)2xn C)n x3 D) p x n.
Sol. Since n = p (given), the order of matrices X and Z are equal.
7X — 5Z is well defined and the order of 7X — 5Z is same as
the order of X and Z.
The order of 7X — 5Z is either equal to 2 x n or2xp
¢ n=p)
The correct option is (B), i.e., the order of 7X — 5Z is 2 x n.





