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Exercise 3.2

Question 1:

7 4 1 3] [—2 s
4=, 2 [ B 5 =l
Let ; - 5 3 4

Find each of the following
(i) A+B (i) A-Bii) 34-C
(iv) AB (v) BA

Answer
()
aen|? .0 3 {2” 4+3:=[J :r]
3 2] |-2  5|gl3-2 SN 7
(i)
43_'2 171 3] [2-1 3-3] T I
I 2| [-2 B | 3=(e2) 2=5| |5 -3
(iii)

[6+2 12-5

19-3 5—4]
8 7

|6 2}

(iv) Matrix A has 2 columns. This number is equal to the number of rows in matrix B.

Therefore, AB is defined as:
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AR__E alf 1 37 [2(1)+4(-2) 2(3)+4(5)
RE 20-2 5] 3(1)+2(-2) 3(3)+2(5)
[2-8 6+20] [-6 26
13-4 9410 |1 19

(v) Matrix B has 2 columns. This number is equal to the number of rows in matrix A.

Therefore, BA is defined as:

o 3102 41 [1(2)+3(3)  1(4)+3(2)
I 5][3 2}{—2[2]&(3) —2{4}+5{2)]
_[2+9 4+6 | [11 H}"
| -4+15 —3+I{}]_[II 2 |
Question 2:

Compute the following:

i b a h l.‘_r:4'2+4!':a2 S e +[2aﬁ 2be j|
(i) —h i ! b a (i) Lu:fcz Y —2ac  —2ah

-1 4 —6 12 i &
8 5 16 |+ &8 0 5
A "

(i) L~ b 5 3 2 4-
cos’ x sin” x . sinx cos’x
sin“x cos’x| |costx sinx

(v)

Answer

(i)

v} h+a b_a+cr b+h_2a 2h
b o h al |=b+bh a+al |0 2a

a +b b+ . 2ab  2bc
(i) a+et at+ b —2ac  —2ab
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(
(

(iii)

1
=11
5

(iv)
_C
_S
1

|

(& +B + 2ab

- a
a” +c°=2ac

a+b]:
a—cf
-1 4

8 3
2 8

[~1+12 447

E+8  5+0
2+3  EB+2
1 11
(] 5

10

2 .3
[COS'I sim-

sin® x cos’

¥ . 3
08 X +s51n° X

in’ x+cos’ x

ﬂ

Question 3:

Chapter - 3
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a + b —2ab

b’+c3+zhc]

{h+c]:]

(a-b)

—Hh+0

21
9

16 +5
5+4

x sin®x cos’ x
+ : o
x| |ecos’x sin’x

sin’ x + cos” x:|

¥ - i
COS™ X+51m x

{vsm2x+umzx:ﬂ

Compute the indicated products

ol

(i)

a bh|la
-b allb

1

2[2 3 4]

~h
a
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(R

B -2}[1 2
(i) & 312 3

2 3 4][1 -3 5
3 4 5100 2 4
4 5 63 05

(iv) =

2 1
3
V) -1 1

[ o= ]
1
|
| R
—_—

3 S -

[ | 1] 2] : 0

(vi) 3 L
Answer

ols ol
4 o

La(a)+b(b) a{—b}+b{a}]
| -b(a)+a(b) -b(-b)+ala)

a +b —ab+ab| |a’+b 0
=_—ub+ab b +a’ }L} a1+52]
1 1(2) 13) 4] 2 3 4
2[2 3 4]=(2(2) 2(3) 2(4)|=|4 6 8
(i) 3(2) 303) (4] Lo o2
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[1)-2(2)  12)-2(3)  103)- (1)}
2(1)+3(2)  2(2)+3(3)  2(3)+3(1)
[1-4 2-6 3-2] [-3 4 1
C|2+6 449 5+3}_[ 8§ 13 9}
2 3 411 -3 5
(w) 4 5 613 0 5
2(1)+3(0)+4(3)  2(=3)+3(2)+4(0)  2(5)+3(4)+4(5)]
=[3(1)+4(0)+5(3)  3(-3)+4(2)+5(0)  3(5)+4(4)+5(5)
(4(1)+5(0)+6(3)  4(-3)+5(2)+6(0)  4(5)+5(4)+6(5)
[24+0+12 —6+6+0 10412+ 20 14 0 42
= 3+0+15 —94+8+0 15+16+25 :bs ] 56
(4+0+18 —12+410+0 20420430} 122 -2 70|

2(1)+1(-1)
3(1)+2(-1)
—1(1)+1(=1)
[2-1 0+2
3-2 0+4
—1-1 0+2

2(0)+1(2)
3(0)+2(2)
~1(0)+1(2)
2+1 1

2
1
3

a
|

—1+1

)

2(1)+1(1)
3(1)+2(1)
=1(1)+1(1) |

X -

4
2
-3
]
1

)
3
5
0
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13(2)-1(1)+3(3) 3(=3)-1(0)+3(1)
C[-1(2)+0(1)+2(3)  -1(-3)+0(0)+2(1)
[ 6-1+9 -9-0+3] [14 -6
| -2+0+6 3+0+2| |4 5
Question 4:
1 2 -3 3 -1 2 4 1
A=|3 0 2|. B=|4 25 C=|0 3
- 1 -1 1 2 0 3 and 1 -2
compute {A+H} and {E_C}.Also, verify that A+{B_C)=(A+B]_
Answer
B 2 -3 |3 -1 2]
A+B=|5 0 2 |44 s P
L -1 1] 2 O3}
[1+3  2-1 —3+2] [ 4 I i3
=(3+4 0+2 2+5l= 0 2 7
[1+2  —1+0 143 | [3 ~1 4
3 —1 2] [4 1 2
B-C=4 2 5|0 30002
2 0 3| 2 3
(3.4 —1-1 2-2] -1 -2 o0
=l4-0 2-3 5-2|=| 4 -1 3
2-1 0-(-2) 3-3 | 20
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1 2 31— =2 0]
A+(B-C)=|5 0 214l 4 -1 3
1 ~1 1 1 20
1+(-1) 2+(-2) =3+0| [p 0 -3
=|5+4 0+(-1) 243 |=|9 -1 5
1+1 142 1+0 | |2 1 1
4 1 -1] [4 2]
(A4+B)-C=|9 2 71-0 3
30 -1 4|1 -2 3]
4-4 -1 S 0 0 -3
=90 i 4 2 =l9 -1 5
3-1 Al=(-2) 4-3 | |2 | 1

Hence, we have verified that 4+ (5 —C) = { A+ B)-C.

Question 5:

R > L,
3 3 W 5
e Y T L

3 3 3 5 5 5
7T, 2 T 6 2

If L3 3 and L5 5 5 then compute 34-58

Answer
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2 3212 3
3 3 5 5
4
sa-sp-3| L 2 4524
3 3 3 5 5 5
700, 7 & 2
3 3] |5 5 5|
2 3 51 ]2 3 51 70 0 0
=1 2 41-11 2 4 (=0 0 0
7 ] 2 7 § 2110 0 0
Question 6:
cos@ sinf | | |sinf —cos@
cos . +sinéd ]
Simplify —siné cosd | l_msﬁ' siné
Answer

& siné in? —cosd
‘-':DSIE"|: cosf sin }Hing[sm cos }

—sind cosd cos sin
_-cﬂszt? cos @sin & +|-s1'1139 —sim‘?cnssﬁ]
| —sin@cos @ cos’ @ i_sinti?c::rs{} sin” 0. |
[cos? @ +sin® @ cosfsind —sin E'cusﬂni
| —sin@cosf +sinfcos @ cos*@+sin"é |
1 0
= [ m52§+sin2§=l)
01
Question 7:

Find X and Y, if

,mz[? “] H{-‘ ”}
(i) 2 5and 0 3

2 3 2 =2
2X+3}":|i } 3X+2}’:|: j|
(i) 4 0 and -1 5

Answer
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- o
X+V= w1
i PR (1)
) o
X—l’:_{} 3 ~(2)

Adding equations (1) and (2), we get:

[? n} 3 {}] (743 n+n} [m ﬂ}
2X= + = =
2 5 _{J 3 _2+l] 543 2 8

| —— |
- uh
[
| I |

+

e

-

Il
—
by =
ilh
i W e L) V¥

7 0] [s 0
=>V¥= .
lz 5} [l 4
7-5 0-0
=V=
[2—1 5—4}
.-.y{z ﬂ]
1 1
(i)
2X +3Y = 2 3 (3)
4 0
2 -2
3X+2Y = } .(4)
-1 5

Multiplying equation (3) with (2), we get:
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2 3
22X +3Y)=2
ron-2; |
4 6
= 4X +6V = (5)
8 0
Multiplying equation (4) with (3), we get:
2 =2
F(3N+2Y)=3
erem=al ] 7]
f —h
:>9X+6Y:[ j| ..(6)
-3 15
From (5) and (6), we have:
(4X +6Y)~(9X +6Y) = ! P ationaj
8 0 -3 15
4-6 6-(-6)] -2 12
—=3X = =
8—(-3) 0-15 =15
2. 12
N =_§[‘2 |2} |5 5
sLie =1s] | 1
3
5
3X+3}’=[“ 3]
Now, 4 0
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Question 8:

3 2 1 0
Yz[ } 2X+}"=|i }
Find X, if ! 4 and -3 :

Answer
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Question 9:

Chapter - 3
Matrices

[I 3} [y {J] {5 (;J
2 + =|
Find x and y, if 0 * 1 AR 8

Answer

i

edukalpclasses.com

Comparing the corresponding elements of these two matrices, we have:

24y 6
=

1 2x+2
24+y=5
= yp=3
2x+2=8§
== x=3

«x=3andy =3

Question 10:

12
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Solve the equation for x, y, z and t if

I -1 3
27 7143 =3 >
¥ f 0 2 |4 6
Answer
x z | I -1 3 5]
2 +3 =3
oy t| |0 2 4 6
2x 2z1 [3 -3] [9 15
= + =
2y 2t 0 6| |12 18

2x+3 2z-3 9 15
p— =

2y 2t+6 12 18
Comparing the corresponding elements of these two matrices, we get:
2x+3=9

=2x=6
=x=3

2y=12
=y=>6

Question 11:
HEbH
x + ¥ =
If 3 I 5 , find values of x and y.
Answer
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2 -1 10

R

2x -y 10
L]

2x—vy 10
s
Comparing the corresponding elements of these two matrices, we get:
2x—y=10and3x+y =5
Adding these two equations, we have:
5x = 15
=>x=3
Now, 3x +y =5
>y=5-3x
>y=5-9=-4
~x=3andy=—4

Question 12:

X v x 6 4 Xk y
3 = o ,
Given L° W -1 e L) ° 1, find the values of x, y, z and

w.

Answer

X V X 3] 4 x+ v
3 T = + ’
z w -1 2w o4+w 3
3x 3y x+4 6+x+y
= =
3z 3w ~14+z4+w 2w+3

Comparing the corresponding elements of these two matrices, we get:
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3x=x+4
=2x=4
=x=2

Jy=6+x+y
=2y=6+x=6+2=8

=y=4

Jw=2w+3

=w=3

Jz==l+z+w

= 2z==l4+w==1+3=2
=z=1

Lx=2,y=4 z=L andw=3
Question 13:

cosx —sinx 0
F(x)=|sinx cosx 0

If 0 0 L] , show that F(x}F(JE) - f-'[,r+}-} .

Answer
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cosxy —siny 0 cosy —siny 0
F(x)=|sinx cosx O F(y)=|siny cosy 0
0 0 | 0 0 1
cos(x+y) —sin(x+y) 0
F(x+y)=|sin(x+y) cos(x+y) 0
0 0 1
F(x)F(y)
[cosx —sinxy 0l[cosy -siny 0
=|sinx cosx Of|siny cosy O
0 0 1|0 0 1

COS X C0s ' —sinxsin y+0
=|sinxcos y+cosxsin y+0

~gosxsingy—sin xcos y+0 . 0
—Sinxsin y-+eosxcos y+0- 0

0 0 0
[cos(x+y)  —sin(x+y) 0
=|sin(x+y) cos(x+y) 0O
0 0 1
=F(x+y)
SF(x)F(y)=Fx+y)
Question 14:
Show that
[5 —1}[2 1}{2 1]'5 —1}
(i) 6 713 4 3 46 7
1 2 31 | o [-1 | 011
0 1 Ol 0 -1 1 [#]| 0O -1 1110
(i) 1 2 3 4 2 3 4111
Answer

16

- =
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(i)

M
'5(2)-1(3)
_6(2]+?(3}

0-3
_I2+21

5 8
=10 -l
10

17
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1

N
5(1)-1(4)
6(1)+ ?{4)}

5-41 [7 ]
6+28| |33 34

-1
4y
2{—1}+1(?)]
3{—I}+4(T}

247 "N
—3+28| |39 25

5

+3(2)  1(1)+2(=1)+3(3)  1(0)+2(1)+3(4)
+0(2)  O(1)+1(=1)+0(3)  0(0)+1(1)+0(4)
H)+1(=1)+0(3)  1(0)+1(1)+0(4)
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-1 I 01 2 3
-1 10 1 0
3 41 1 0

L et

—H1)+1(0)+0(1)  =1(2)+1(1)+0(1)  -1(3)+1(0)+0(0)
= 01+ (=1)(0)+1(1)  0(2)+(=1)(1)+1(1) 0(3)+(~1)(0)+1(0)
| 2(1)+3(0)+4(1) 2(2)+3(1)+4(1) 2(3)+3(0)+4(0)
-1 -1 -3
=11 0 0
6 11 6
1 2 3 -1 1 0] =t 1 o] 2 3
0 I 0] 0 -1 11D -1 1[0 I 0]
L 1 off 2 A4 g2 3 A 1 0
Question 15:
r 0 1‘
A=|2 1 &
Find A°~54+61 ¢ LI ), Y
Answer
We have A2 = A x A
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2 0 12 0 1
A= A44=|2 1 3|2 1 3
1 -1 0|1 -1 0
[2(2)+0(2)+1(1) 2(0)+0(1)+1{~1)
=[2(2)+1(2)+3(1) 2(0)+1(1)+3(-1)
1(2)+(=1)(2)+0(1) 1{0)+(=1)(1)+0(-1)
[4+0+1 0+0-1 2+0+40
=[4+2+3 0+1-3 24340
2-2+0 0-1+0 1-340
E -1 2
=9 -2 5
0 -1 -2
A =54+6]
5 -1 21 [2 0 1 1
=19 -2 5|-5/2 | 31460
0 -1 =20 |1 1£ 0 0
5 -1 21 [10 0 5] |6 0
=9 -2 50=110 5 15|+| 0 6
0 -1 2| |5 A, 0| |0 0
[5-10 —-1-0 2-5] [6 0 0
=910 -2-5 S5-15[+|0 6 0
0-5 —1+5 -2-0] |0 0 6
-5 -1 -3 6 0 0
=| -1 -7 —10(+[0 6 0
-5 4 -2 0 0 6
(546 —1+0 -3+0
=[-1+0 —T7+6 —10+0
| -5+0 4+0  -2+6
1 -1 -3
=|-1 -1 -10
-5 4 4

19

=

=

edukalpclasses.com

2(1)+0(3)+1(0)
2(1)+1{3)+3(0)

1(1)+(=1)(3)+0(0)

0
0
1

0

0

§]
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Question 16:
1 0 2
A=|0 2 1
If : 0 3 , prove that A —64"+T74+21=0
Answer
I 0 211 0 2
A3 =A4=|0 2 1 0 2 1
2 0 il|2 0 3
1+0+4 0+0+0 2+0+6 5 0 ]
= 0+0+2 0+4+0 04243 =2 4 5
2+0+6 0+0+0 4+0+9| |8 0 13
Now A' = A*- 4

5 0 8 0
=2 4 5 110
8 0o 13fl2 0 3

%]

[54+0+16 0+0+0 10+03+24
=|2+0+10 0+8+0 4+4+15
| 8+0+26 0+0+0 16+ 0-+39
21 0 34
=12 8 23
| 34 0 55

LA -6 +TA+2]
21 0 34 5 0 8 1 0 2 1 0 0
=[12 8 23|-6|2 4 5 [+7|0 2 1{+2|0 1 0
40 55 8 0 13 2 0 3 0 0 |
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21 0 347 [30 0 487 [7 0 147 [2
=12 8 23|-112 24 30 |+|0 14 7 |+|0
340 55| |48 0 78| |14 0 210 |0
(214742 0+0+0 34414407 [30 0 48
= 12+0+0 8§+14+2 234740 |-|12 24 30
3441440 0+0+0 5542142 (48 0 78
300 481 [30 0 48
=12 24 30|-(12 24 30
48 0 781 |48 0 78
0 0 0
=0 0 0(=0
0 0 0

A 64T+ TA+2I=0

Question 17:
3 -2 1 0
If A_L _z}and!_{ﬁ 1-‘,find k 80 that A" =k4-21
Answer
, 3 -27[3 -2
4= ’M:_a —2}[4 —EJ
_[363)+(-2)(4) 3{—2)+{—2){—2)}= r —2}
4(3)+(-2)(4) 4(-2)+(-2)(-2)] 4 A

Now A" =kd—21

| =2 3 -2 1 0
M 4{4 -2}2 0 1}
1 =2 [3& _21 {2 ﬂ]

— = —
4 —4| |4k 2k 10 2
B =20 [3k-2 =2k

p— —
4 ~4 | [4& —2&—2]

21
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Comparing the corresponding elements, we have:
k-2=1

=3k=3

=k=1

Thus, the value of k is 1.

Question 18:

] —tan %

A=

tan il ]
2

If and I is the identity matrix of order 2, show that

cosc —sine

sin CO% 6

J+A=U—A{

Answer
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On the LHS.
I+4
- 0 —tan —
1 0
“lo 1}' i
- tan % 0
2
1 —'camE
= ’ (1)
(73
tan — 1
L 2
On the R.H.S.
{I_A}[m.:}sa —sina}
SN COsx
’ &
~ |:1 {}} 0 —tanE rﬂstx -sim:rJ
0 1 tan & 0 sSIN@—_ COSQ
\ 2
| a )
- tan- [cnsa —sina
—tﬂ]‘lg 1 ST GIDSH'J
L 2
i . o . o
COSar +5Ina tan — —S5Ing + Cosa tan —
- } 2 . 2 ()
—msatan5+sin.rx sinatan5+ccrsa
23 For more study Materials login to
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[ L .o o i o L o
| —2sin° — +2sin—cos— tan — -2sin—cos—+| 2cos” ——1 |tan —

2 2 2 2 2 2 2
. O o Lo 73 Lo o o L.
—| 2cos® ——1 |[tan — + 2 5In — COs 2sin—cos—tan—+1-2sin”
2 2 2 2 2 2 2 2
I—255i|11£+25in:E —2:;i|1£::u:-;5+25inEl:.:msE—t:mE
_ 2 2 2 2 2 2 2
—?5fll£{:ﬂ5£+lm1E+25i]1£¢05£ Zsin:EH—Esin:E
L 2 2 2 2 2 2 2
i a
] —tan
I
tan — |
2

Thus, from (1) and (2), we get LHS =R.H.S

Question 19:

A trust fund has Rs 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 Rs 30,000 among the two types of
bonds. If the trust fund must obtain an annual total interest of:

(a) Rs 1,800 (b) Rs 2,000

Answer

(a) Let Rs x be invested in the first bond. Then, the sum of money invested in the
second bond will be Rs (30000 — x).

It is given that the first bond pays 5% interest per year and the second bond pays 7%
interest per year.

Therefore, in order to obtain an annual total interest of Rs 1800, we have:
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3
[x (30000-x)]| "9 |=1800 [5_1_ rur|}fear="r'““‘f’“'“ﬁa‘e}
7 100
100

. Sx . ?(3{]{]{](!—1]
100 100

= 5x + 210000 - 7x = 180000

= 210000 — 2x = 180000

= 2x = 210000 — 180000

= 2x =30000

= x = 15000

Thus, in order to obtain an annual total interest of Rs 1800, the trust fund should invest

Rs 15000 in the first bond and the remaining Rs 15000 in the second bond.

(b) Let Rs x be invested in the first bond. Then, the sum of money invested in the

second bond will be Rs (30000 — x).

Therefore, in order to obtain an annual total interest of Rs 2000, we have:

=1800

5
[x (30000~ x)] "% |=2000
7
100
s¢ |, 7(30000-x)

= +
100 100
= 5x+ 210000 - 7x = 200000

= 210000 - 2x = 200000

= 2x = 210000 - 200000

= 2x =10000

= x = 5000

Thus, in order to obtain an annual total interest of Rs 2000, the trust fund should invest
Rs 5000 in the first bond and the remaining Rs 25000 in the second bond.

Question 20:
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The bookshop of a particular school has 10 dozen chemistry books, 8 dozen physics
books, 10 dozen economics books. Their selling prices are Rs 80, Rs 60 and Rs 40 each
respectively. Find the total amount the bookshop will receive from selling all the books
using matrix algebra.
Answer
The bookshop has 10 dozen chemistry books, 8 dozen physics books, and 10 dozen
economics books.
The selling prices of a chemistry book, a physics book, and an economics book are
respectively given as Rs 80, Rs 60, and Rs 40.
The total amount of money that will be received from the sale of all these books can be
represented in the form of a matrix as:

180
12[10 8 10]) 60

40

=12[1080+8x 60+ 10x 40]
=12(800+480+400)
=12(1680)

= 20160

Thus, the bookshop will receive Rs 20160 from the sale of all these books.

Assume X, Y, Z, W and P are matrices of order =% M3 %K. 2x p, nx3 o4 pxk

respectively. The restriction on n, k and p so that PY +WY will be defined are:
A.k=3,p=n

B. k is arbitrary, p = 2

C. pis arbitrary, k=3

D.k=2,p=3

Answer

Matrices P and Y are of the orders p x k and 3 x k respectively.

Therefore, matrix PY will be defined if k = 3. Consequently, PY will be of the order p x k.

Matrices W and Y are of the orders n x 3 and 3 x k respectively.
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Since the number of columns in W is equal to the number of rows in Y, matrix WY is
well-defined and is of the order n x k.

Matrices PY and WY can be added only when their orders are the same.

However, PY is of the order p x k and WY is of the order n x k. Therefore, we must have
p =n.

Thus, k = 3 and p = n are the restrictions on n, k, and p so that F¥ + WY il be
defined.

2xn3xk,2x p, nx3 pek

Assume X, Y, Z, W and P are matrices of order , and

respectively. If n = p, then the order of the matrix TX =52
Apx2B2xnCnx3Dpxn

Answer

The correct answer is B.

Matrix X is of the order 2 x n.

Therefore, matrix 7X is also of the same order.

Matrix Z is of the order 2 x p, i.e., 2 x n [Since n = p]
Therefore, matrix 57 is also of the same order.

Now, both the matrices 7X and 5Z are of the order 2 X n.

Thus, matrix 7X — 5Z is well-defined and is of the order 2 x n.
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