Exercise 3.1 Page: 42

2 5 19 —
A=13 -2 § 12
. . v3d 1 -5 17 _
Questionl. In the matrix A = , Write:

(i) The order of the matrix.

(i) The number of elements.

: a3, 021, d33, 024, 4
(iif) Write the elements 13 F2ln T3 Had 123

Solution
(i) There are 3 horizontal lines (rows) and 4 vertical lines (columns) in the given matrix
A.

Therefore, Order of the matrix is 3 x 4.

(i) The number of elements in the matrix Ais 3 x4 = 12.
(i) a3 Element in first row and third column = 19

a., Element in second row and first column = 35

as; Element in third row and third column = -5
a..Element in second row and fourth column =12

ax; Element in second row and third column = 5/2

Question?2. If a matrix has 24 elements, what are possible orders it can order?
What, if it has 13 elements?

Solution

We know that if a matrix is of the order m x n, it has mn elements. Thus, to find all the
possible orders of a matrix having 24 elements, we have to find all the ordered pairs
of natural numbers whose product is 24.

The ordered pairs are: (1, 24), (24, 1), (2, 12), (12, 2), (3, 8), (8, 3), (4, 6), and (6, 4)

Hence, the possible orders of a matrix having 24 elements are:



1x24,24x1,2x12,12%x2,3%x8,8x3,4x6,and6 x4
(1, 13) and (13, 1) are the ordered pairs of natural numbers whose product is 13.
Hence, the possible orders of a matrix having 13 elements are 1 x 13 and 13 x 1.

Question3. If amatrix has 18 elements, what are the possible orders it can have?
What if has 5 elements?

Solution

We know that if a matrix is of the order m x n, it has mn elements. Thus, to find all the
possible orders of a matrix having 18 elements, we have to find all the ordered pairs
of natural numbers whose product is 18.

The ordered pairs are: (1, 18), (18, 1), (2, 9), (9, 2), (3, 6,), and (6, 3)

Hence, the possible orders of a matrix having 18 elements are:
1x18,18x1,2%x9,9x2,3%x6,and 6 x 3

(1, 5) and (5, 1) are the ordered pairs of natural numbers whose product is 5.
Hence, the possible orders of a matrix having 5 elements are 1 x 5 and 5 x 1.

Question4. Construct a 2 x 2 matrix A = [a;] whose elements are given by:

oy it
M -2
(ii) & = il
_ (1+2)’

iy 2



Solution
ail a
In general, a 2 x 2 matrix is given by A = [ 1 12]
(g1 Qg
2

G=8FD g

2 III'
(1+1)?* 4 (1+2)?* 9

-'-EIIZT—EZEEHZT E

(241 9 (242 16
~T 2 T2 M™T T T

|

aj; a2
a1 a2z

=8

o]
(=115

Therefore, the required matrixis A = [

ba|e

(i)
In general, a 2 x 2 matrix is given by A =

aj=-—1,j=12
J

1 1 1
S = — = a9 = —
11 1 12 2

2 2
@9y 1 29 )

1 1
Therefore, the required matrix is A = [ 2]

aij ﬂm]
as; a

In general, a 2 x 2 matrix is given by A = [

(i+29)°* .
@jj = Tataj: 1,2

(142 32 9 C(1+4)?
AT Ty Ty Ty M Ty T

2+2° _ 4 _ (2+4) 6%

MT Ty T T T Ty T

Therefore, the required matrix is A = [

(iii)



Question 5. Construct a 3 x 4 matrix, whose elements are given by:

1 .
= 5| =314 ]|
(i)

(i) aj = 2i =

Gy G332 O3 Oqy
In general, a 3 = 4 matrixis given by A = |a9 a9 asy aay

a3 @33 433 adijs

a(i)=1/2]-3i+jli=123andj= 1.2.34

1 1 1 2
=—|-3x1+1]=—=|-34+1]==|-2|===1
11 2| x1+1] 2| +1] 2| | B
1 1 1 5

an=—|-3x24+1|=—|-64+1]=—-|-5=—=
n=l |=5-6+11=1-5=5
1 1 1 8
=—|-3%x34+1l=—=|-94+1=—=|-8|===4
an = 5| |=51-9+1=21-8=5
1 1 1 1
app=—|-3x14+2|=—|-34+2|=—-|-1|=—=
2=l |=5-3+2=51-1=5
1 1 1 4
= —|-3x24+2=—=|-6+2=—=|-4|===12
=l |=5l-6+2=1-4=3
1 1 1 T
=—=|-3%x34+2=—=|-94+2|=—=|-T|==
Sl-3x3+2/=Z|-9+2=5|-7=
1 1
{113=§|—3X1+3|=E|—3+3|=D
_1 32+3—1 ﬁ+3—1 3—3
_1 3 3+3—1 9+3—1 ﬁ—ﬁ—:]
*1~'13—§|—x |—§|— |—§|—|—§—
1 1 1 1
=—|-3x14+4|=—=|-3+4|==[1]| ==
ays 2| x 1+ 4] 2| +4] 2|| 2
1 1 1 2
= —|-3x24+4|l=—=|-f+4d=—|-2[=—=—=1
u= 3l | 2‘ 2‘ ‘ 2 ‘
1 1 1 5
ay= —|-3x3+4|=—-9+4=—-|-5=—
u= 5l = 51-9+4=51-5= 3
1 1
1 303
Therefore, the required matrixis A = % 2 % 1
7 5
4 2 3 3

Solution :(i)



ajl a2 a3 a4
In general, a 3 x 4 matrixis givenby A = lag; axn axp ay

ag1 a3z Qazz Gy
a;;=2i—j1=123and j=1,2,3,4
sapn=2x1—-1=2-1=1
a1=2%x2-1=4-1=3
az31=2x3—-1=6—-1=5

a2=2%x1-2==2-2=0
an=2x2-2=4-2=2
a=2x3-2=6-2=4

a3=2%x1-3=2-3=-1
ap=2%x2-3=4-3=1
ap=2x3—-3=6—-3=3

au=2x1—-4=2—-4=-2
ay=2%xX2—-4=4-4=90

ay=2%X3—-4 =6-4=2

10 -1 -2
Therefore, the required matrixis A= {3 2 1 0
54 3 2

(ii)

Question6. Find the values of x,y and z from the following equations:

L=l s

(i)



z+y 2| (6 2
5+zzy_58

(ii)
T+y+=z 9
T+ =z =15
iy L y+2 T
Solution
I
()Given: F 2 15

As the given matrices are equal, their corresponding elements are also equal.
Comparing the corresponding elements, we get:

x=1,y=4=2=3
z+y 2 B 6 2
5+z Y |5 8

As the given matrices are equal, their corresponding elements are also equal.

(ii)

Comparing the corresponding elements, we get:
X+y=6,xy=8and5+z=5

Now,5+z=5=2z2=0

We know that:

(x—y)?=(x+y)>—4xy

= (X—-y)2=36-32=4

SX—y=%2

Now, whenx—y=2andx+y=6 ,weget x=4,y=2

Whenx—-y=-2andx+y=6,weget x=2,y=4



~X =4, y=2,andz=0, orx=2,y=4andz=0

r+y+z 9
r+z = 1|5
y+z 7

As the two matrices are equal, their corresponding elements are also equal.
Comparing the corresponding elements, we get:
xX+y+z=9..(1)

x+z=5..(2)

y+z=7..(3)

From (1) and (2), we have:

y+5=9

=y=4

Then, from (3), we have:

4+z=7

=7=3

LX+Z=5

=x=2

~x=2,y=4andz=3
(i) x=2,y=4andz

Question7. Find the wvalues of ab, ¢ and d from the
[a—b 2a+c]_[—1 5]
equation 2a—b 3z +d 0 13]
Solution
a—b 2a+¢| [-1 5
20 —b 3z+d| |0 13
As the two matrices are equal, their corresponding elements are also equal.

Comparing the corresponding elements, we get:



2a-b=0...(2)
2a+c=5...(3)
3c+d=13... (4)
From (2), we have:
b =2a

Then, from (1), we have:

a-2a=-1
>a=1
=>b=2

Now, from (3), we have:

2x1+c=5

=>c=3

From (4) we have:

3x3+d=13

=>9+d=13=>d=4
sa=1,b=2,c=3,andd=4

Question 8. A = [aj]mxniS a square matrix if:
(A)m<n(B)m>n (C)m=n (D) None of these

Solution
It is known that a given matrix is said to be a square matrix if the number of rows is
equal to the number of columns. A = [a;]nxn

option (C) is correct.

Question9. Which of the given values of x and y make the following pairs of
matrices equal:



3z + 7 D |0 y—2
y+1 2—3z| |8 4

{A}m:T,y:T

(B) Not possible to find

(C]‘y:?:-fﬂ:—
(D) = — —1 B -2

T=30¥= 73
Solution :

It is given that

3z +7 D |0 y—2

y+1 2-3z| (8 4

Equating the corresponding elements, we get:
T

3m—|—'?:[]:}=-m:—§

b=y—2=y="T

y+1=8=y="7

2
2 —dr=4=z=——
T T 3

We find that on comparing the corresponding elements of the two matrices, we get
two different values of x , which is not possible.

Hence, it is not possible to find the values of x andy for which the given matrices are
equal.

Therefore, option (B) is correct.

Question10. The number of all possible matrices of order 3 x 3 with each entry
Oorlis:

(A) 27

(B) 18



(C) 81
(D) 512

Solution
The correct answer is D.The given matrix of the order 3 x 3 has 9 elements and each
of these elements can be either O or 1.

Now, each of the 9 elements can be filled in two possible ways.

Therefore, by the multiplication principle, the required number of possible matrices is
2°9=512
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=l o[ e[ ]

Questionl. Let A = . Find each of the

following:
(YA +B
(ii)A-B
(iii) 3A = C
(iv) AB
(v) BA

Solution

2 4 1 3 2+1 4+3 3 7
L J La J L—z r+4 L J

anjﬁ{

(i)

b
L
| I
B =
Lh
|
|

d
—_—
[
—

Bd =
e
|

T
by =
s =



314—1[;‘:3[241—[_2 ﬂ
32 [3 4
3x2 3x4] [-2 5
=_3x33x2]_[3 J
5

B g 1:]_ [_32 4]

6+2 12—5
~|9-3 6—4]
87
|6 J

(iii)

S | g e e e

_[2—8 ﬁ+2‘ﬂ‘]_[—ﬁ Eﬁ]
(iV) 3—4 9410 -1 19

1 3][2 4] [1(2)+3(3) 1(4)+3(2)

—EJL!J‘L4m+mm—ﬂﬂ+ﬂﬂ
249  4+6 11 10

=[—4+15 —a+1u]=[11 2]

|

(v)

Question2. Compute the following:

[a b N a b
(M) —b a b a
a? + 8 Bt 2ab  2he
(i) la? + ¢ a? -1-b2] * [—2-:1-: —2ab
[—1 4 —6 12 7 6
8 5 16|+ (8 0 5
i L 2 8 5 3 2 4
-cusgz sin? sin®z cos’z
=2 2 + 2 2
(iv) sin“z cos"w cos“T sin“x




Solution
a b , a b _|e+t+e b+b _ 2a 2h
b al |bal |-b+b at+al |0 2a

al+ b P+ 2ab  2be

[-ﬂ.2-|—|22 a2+bg] M [—Eﬂc —2{;&]
a2+ b2 +2ab B2+ 2+ 2be

- a?+ ¢ — 2ac aﬂ—l—bz—i.‘ab}

_|@+b)? (+e)?

|@—¢ (a—b}ﬂ]

(ii)

—1 4 —6 12 7 6
8 5 16|+ (8 0 5
2 8§ b 3 2 4
[—1+12 447 —6+6
= 8+8 bH+4+0 16+5
| 243 842 544
(11 11 0

=116 5 21
iy L5 10 9

2 2 2 2

sin“x cos“T T sin“T

cos’z sin’z sin®z cos
_|_
Ccos

coslz + sinz si_n2+ cos?

2

I

T cosex —|—si112:.:

_3'1112:': + cos
B 1 1
(IV) _]. 1

] [ sin’z + cos®z = 1]

Question3. Compute the indicated products:

N |



(vi)
Solution
a b][a —b]
—b a||b a]
‘a b][a —b]
—b a||b a
[ a(a) +b(b) a(-—b)+b(a)
~ |-b(a) +a(b) —b(-b) +ﬂ-[ﬂ]]
B " a?+ b —ab+ab B aZ+ b2
(i)_ —ab + ab bﬂ+a2]_[ 0

[2,3,4]

1(2) 1(3) 1(4)
2(3) 2(3) 2(4)
13(2) 3(3) 3(4)

|

|

[
o o W

=F

00 =

[
[ ]

0
a2 + b2

|



1(1) — 2(2) 1(2)—2(3) 1(3) —2(1)
12(1) +3(2) 2(2)+3(3) 2(3)+3(1)

[1 —2”1 2 3] [1—-42-6 3-2] [-3 —4 1
ip 12 31123 1] [2+6 4+9 6+3] [8 13 9

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)

23 4 1 =35 2 +0+12 —6+6+0 10412420 14 O 42
345110 2 40 _ 13,0415 —948+0 15+16+25) = |18 —1 56
. |

|4+0+18 —12+10+0 20+20+30 22 -2 70

2(1)+1(-1)  20)+1(2) 2(1)+1(1)
— | 3(1)+2(-1) 3(0)+2(2) 3(1)+2(1)
—1(1) +1(-1) —1(0)+1(2) —1(1)+1(1)

9.1 0+2 241 1 23
[: ;][1 0 1} —13-2 044 3+42|=!1 45
-1 21 —1-1 0+2 —1+41 -2 20
(V) -1 1 = - + +
[3(2) —1(1) +3(3) 3(—3)—1(0) +3(1)
s 4 ]2 3 —1(2) + 0(1) +2(3) —1(—3) + 0(0) +2(1)
[_1 . 2] 1 0] [6-1+9 —9-0+3] [14 —6
(vi) 3 1J_ |—2+0+6 3+0+2| |4 5
1 2 -3 3 -1 2 41 2
A=1!5 0 2!.B=l14 2 5l adc=]o0 3 2
Question4. If 1-11 2 0 3 1 =2 3] then

compute (A +B) and (B — C). Also, verifythat A+ (B-C)=(A+B)-C.



Solution

|

1__74 (=T =]
o B

- T (I
=

_.493_ _H.41-
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P, I = s1 o

+ | I |

b = |
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— =1

IZWZEE.Ha_-._f_u
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+ | I |

H:._u._.i. n o w o

| I —— [ | —
Il & I

T

—3 -1 -2
2{+14 -1 3
1 1 2 0

2
0
1 -1

1
]

14(-1) 24(-2) =340

A+(B-C)

5+4 04(-1) 243 | =
1+1 -—-1+2 140

|

L B ]

1-1

3—1 —1—(-2) 4-3

L.H.S. =R.H.S. Proved.

]then compute 3A - 5B.
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ey e 2

e
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Il
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Questionb. If

Solution

—
= e

eafum eafun e

L =R (- o 1
! J
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1
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cosf  sinf sinf! — cos
cosd 0 0 sin & 0 0
Question6. Simplify: smb cos cost s
Solution
P cosf sinf 0 sinf —cos
CoBTl_cin® cosf] T ™" loos@® sind
B cos? cos @ sin —sinfPcos @
~ |—sinfcosf  cos?f sinf cos @ sin’ @
B [ cos2f + sinf cos@sinf —sinfBcosf
- _—sinﬁcosﬂ-l—siuﬂmsﬂ cos® 0 + sin® #

= B 'ﬂ (- cos? 0+ sin®f = 1)

Question7. Find X and Y, if:
0 0
x+v=| aax-v=|>
() 25 0 3

2 3 2 =1
ZX—I—SYz[ ] and 3X+2Y:[ ]
(ii) 4 0 —1 5



Solution

(ii)

_

X+Y= w1

+ 2 5 (1)

x-y=2" el2)
0 3

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

700 [30 [7+30
0¥ — [7+3 0+

2 5

1[10 5 0]
“X_Elz T 1 4]

0
B—

7

Now, X +¥Y = [2

0
5
5 0 7 0
= Y =
b=l
5
1

1 4 |
7 0 5 0]
=Y = —
2 5] 1 4]
7—5 0—0
Y =
= 2 -1 5—4]
2 0
Y_
11

2 =2
2X +3Y = [ _ ] 43)
-1 5

2 -2
3X +2Y = [_1 5] ()

Multiplying equation (3] with (2), we get:

2(2X +3Y) = 2[3 3]

46
= 4X + 6Y = [a u] eul(5)

Multiplying equation (4) with (3), we get:

2 -2
3(3X +2Y) = 3[_1 ; ]

6 —6
= 90X +6Y = [_3 15} ..{6)

0
* 0 3] |2+40 5+3]_

2



From (5) and (6), we have:

(4X +6Y)-(9X +6Y)=[;

4-6

::—53'=[8_(_3)

e

=3Y

= 3Y

W) | —
) iy

Question8. Find Xif Y =

0-15

6-(-o>l=

6

o
i

N

3




Solution

1 3 y 0 5 6
210 2| Tl 2| T s
Question9. Find x and y if £

Solution
| 3] [y 0] [5 6
2 +|° =
[I’] x] L 3] 1 8]
6
2

2 1 [» 0] [s 6
= + =
0 x| [l 2| |1 8
2 ¥
1

2+y=35

=>y=3

2x+2=8

=x=3

x=3andy=3
EE z +31 —1
y t 0 2

Questionl10. Solve the equation for x,y,z and t if

3

4

Y



Solution

[2x+3 2z-3 19 15
2y 2+6] |12 18
Comparing the corresponding elements of these two matrices, we get:

2x+3=9
= 2x=6

== x=3

2 -1 10
r 3 +y 1 = 5|
Questionl1l. If find the values of x and y

Solution :



Comparing the corresponding elements of these two matrices, we get:
2x-y=10and 3x+y =5

Adding these two equations, we have:

5x =15

=>x=3

Now, 3x+y =5

=>y=5-3x

>y=5-9=-4

~Xx=3andy=-4

T g T fi 4 4y
(A P PR
Question12. Given; * @l |71 2W] [Z+W 3 | {ing the values of x ,y,zand w



Solution

X v [ x 6 4 x+y
3 "= +
2 wl [-] 2w| |z+w 3

[3.\' 3y | [x+4 6+x+y]
— —

Z 3w ~l4+z4+w 2w+ 3

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

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

=y=4

3w=2w+3

—=w=3

3z==l4+z+w
=2z==l+w==14+3=2
==

sox=2,y=4,z=],andw=3

cost —sinz 0
Fix)= |sinz cosz 0O
0 0 1

Questionl13. If show that F(x) F(y) = F(x +y)



Solution

cosx -—sinx 0 cosy -siny 0

F(x)=[sinx cosx 0|, 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+v) 0
0 0 I
F(x) ()
(cosx —sinx O|/cosy -siny 0
=|sinx cosx Oflsiny cosy 0
0 0 1]0 01
[cosxcosy-sinxsiny+0  —cosxsiny—sinxcosy+0 0
=|sinxcos y+cosxsiny+0 ~ginxsin y+cosxcos y+0 0
0 0 0
(cos(x+y)  -sin(r+y) 0
=|sin(x+y) cos(x+y) 0
0 0 I
= J'~'[x+ v)

SF(R)F(v)=F(x+)

Question14. Show that:

BN L A [y

1 2 3|]|]-1 1 O -1 1 0]|1 2 3
010{{0 —-11{#[0 -1 1{(0 1 0
1102 3 4 2 3 4|1 10

(i)



Solution

(i)

:
6(2)+

[10-3
12421

s

_ [5(2)-1(3)

7(3)

1

|
5(1)-1(4)
5(1}+?{4)}

5-41 [7 1
6+281 |33 34

-1
)
2{—1}+1(?)J
3(=1)+4(7)

2+77 16 5
—3+28| |39 25



(ii)

1 2 3| -1 1 0
0 I of o =1 1
1 I oy 2 3 1

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

|

={ 0

i 14
-1 1
-1 0 1 ]
-1 | 0 2
0 -1 10 1
{ 2 3 JL i

o e

1)+ 1(0)+0(1)  =1(2)+1(1)+0(1)
=00+ (=1)(0)+1{1) 0Q2)+(-1)(1)+1(1)
2(1)+3(0)+4(1)  2(2)+3(1)+4(1)
-1 -1 =3
=1 0 0

6 1 6

M 2 3-1 | 0] [-1
S0 o 0 -1 1= 0
1 | 0 2 34 2

0(0)+1(1)+0(4)

1{0)+2(1)+3(4)
1(0)+1(1)+0(4)

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

2(3)+3(0)+4(0)

~1(3)+1(0)+0(0) ]



Solution:

We have A2=Ax A

0
1

1 -1
J+0(2)+1(1)
J+1{2)+3(1)
| 1(2) +(-1)(2)+0(1)

Fod I

A= Ad=

=T P
= b

[2(2
2(2

(
(

[(4+0+1

—1-0
=2=3

4
=140

0+0-1
0+1-3
0—1+0

2-5 6
3=15(+|0
-2-0] |0
-3 6
-0+ 0
2 0
=340

—7+6 —10+0

4+0

A=

Question16. If A =

Solution

1
0
2

-2+6

0 2
21
0 3

L.HS. = A3 —-6A2+ 7A + 2|

0 1
1 3
-1 {

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

2+3+0

1-3+0

—
=

=

2(1)+0(3)+1(0)
2(1)+1(3)+3(0)
1(1)+(=1)(3)+0(0)

prove that A*— 6A2+ 7A + 21 = 0.



| 0 21 0 2
A'=AA=|0 2 1|0 2 ]
2 0 3|2 0 3
1+0+4 O+0<+0 240+6 5 0 8
=0+0+2 0+4+0 0+2+3|=|2 4 5
2+0+6 0+0+0 4+0+9| |8 0 13
Now A" =A4°-A
5 0 8 1 0 2
=|2 - 5|0 ] |
] 0 13| 2 0 3
[5+0+16 0+0+0 10+0+24
=(2+0+10 0+8+10 4+4+15
| 8+0+26 0+0+0 16+0+39
(21 0 34
=|12 8 23
|34 0 35
LA =64 +74+21
[21 0 34 5 0 8 1 0 2 1 0 0
=|]12 8 23|-6|2 - 5 |+7|0 2 1 |+2|0 | 0
34 0 55 8 0 13 2 1] 3 ] V] I

[21 0 347 [30 0 48| |7 0 14 2 0 0
=(12 8 23|-112 24 30 |+ 0 14 7 |40 2 0
34 0 55| |48 0 78| |14 0 21| |0 0 2

(2147 +2 0+0+0 34414407 [30 0 48
=[12+0+0 B+14+2 23+7+0 |-|12 24 30
[34+14+0 0+0+0 554+421+2| |48 ] 78
30 0 48] |30 0 48
=|12 24 30|-]12 24 30
48 78| |48 0 78

0
=(0

= 2 9 =

LA 64T+ TA+2I =0

=R.H.S. Proved.

10

—9 :|
0 1] find k so that Az = kA — 21

3
A:[ }andI:MnMc[
Questionl17. If 4 -2



Solution

Fagg=l® “Hf? =2
s -2)l4 -2

:F“H-ﬂﬁ} 5{—2}%—:}{—:}}_[1 7
)+

Ls

|4 —4

-2)(4) 4(-2)+(-2)(-2)

Now A2 = k427

N 1 =2 —kF —2}_2[| u]
—4 | 4 =2 0 1

L4
B =2] [3 -2k |2 0
— = —
14 4| |4 -] |0 2
L =2 [3-2 -2 _‘
— =
14 4| |4k -2%-2|

Comparing the corresponding elements, we have:

Zk-2=1
=3k=3
=k=1

Thus, the value of & is 1.

. tana D . : . .
Question18. If 2 and | is the identity matrix of order 2, show

COS o sincr]

that | + A = (I —A)Li“ﬂ’ cos o



Solution

On the LH.S.
F+4
e
- ] —tan —
Bl (}:|+ >
-D I 1==.|rnE 0
2
I —tan%
= = A
) )
tan — 1
L 2
Onthe RHS.
“_A}_c_nsrx —sinar:|
sing cose
' R
£
] —tan— )
B [I D] 2 [ms:x —sma}
1] 1 tanE 0 sINg  COSG
\ 2 J
_I =
B an [mga —sincr]
N o sing  COSq
tan 1
L 2
cos@ +sin@tan—  —sing +cosa tan —
- 2 21 (2
—msa‘tsm%*rsina sinatan%+cusa
1-2sin® L 4 2sin L eos Ltan & -2sinE::usE+[21::us‘E-I]lanE
N 2 2 2 2 2 2 2 2
—(Ems:E—ljtm1£+25in£1:1cusE 2sin ¥ cos T tan & +1-2sin* &
2 2 2 2 2 2 2 2
I—lsin:E+2$ian —25in£u:u:;£+25inEcﬂs{:{——lanE
_ 2 2 2 2 2 2 2
@« o« .. @ L L
=2sin—cos —+ tan — + 2 5in —cos — 2s5in” —+1-2sin" —
I R T T R " "
1 —tanE
_ 2
a1
2

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



Questionl19. A trust fund has " 30,000 that must be invested in two different types
of bond. 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.

Solution
(a) It is given that Rs.30,000 must be invested into two types of bonds with 5% and
7% interest rates.

Let Rs. x be invested in bonds of the first type. Thus, Rs. (30,000 - x) will be invested
in the other type.

Hence, the amount invested in each type of the bonds can be represented in matrix
form with each column corresponding to a different type of bond as:

X =[x 30,000 - x]
Annual interest obtained is Rs. 1800. We know, Interest = PTR/100
Here, the time is one year and thus T = 1.

Hence, the interest obtained after one year can be expressed in matrix representation

as-
5
[x 30,000 - x] [ ‘g“] — [1800]
100
= |z x i + (30000 — z) x i = [1800]
100 100 |
5x N 7(30000 — z) _ 1800
~ 700 100 }

= 5x + 210000 - 7x = 180000

= — 2x =— 30000

~ X =15000

Amount invested in the first bond = x = Rs. 15000

= Amount invested second bond = Rs. (30000 - x) = Rs. (30000 - 15000) = Rs. 15000



~ The trust has to invest Rs. 15000 each in both the bonds in order to obtain an annual
interest of Rs. 1800.

(b) It is given that Rs.30,000 must be invested into two types of bonds with 5% and
7% interest rates.

Let Rs. x be invested in bonds of the first type. Thus, Rs. (30,000 - x) will be invested
in the other type.

Hence, the amount invested in each type of the bonds can be represented in matrix
form with each column corresponding to a different type of bond as:

X =[x 30,000 - x]
Annual interest obtained is Rs. 2000.

Hence, the interest obtained after one year can be expressed in matrix representation
as-

5
[ 30000 — z] [ "?’“] = [2000]

100

100
bx T{ED{]I]D — z]
= +
100 100

5 7
= zx—+{3[lﬂﬂ[}—m]xm] = [2000]

= 2000

= 5x + 210000 - 7x = 200000

= -2x=-10000

~ X =5000

Amount invested in the first bond = x = Rs. 5000

= Amount invested second bond = Rs. (30000 - x) = Rs. (30000 - 5000) = Rs. 25000

~ The trust has to invest Rs.5000 in the first bond and Rs.25000 in the second bond
in order to obtain an annual interest of Rs.2000.

Question20. 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 " 40 each respectively. Find the total amount the bookshop will
receive from selling all the books using matrix algebra.



Solution
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
1210 8 10]| 60

L 40
=12[10x80+8x60+10x40]

=12(800 + 480 + 400)
=12(1680)
= 20160

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

Question21. Assume X, Y, Z, W and P are matrices of order 2x n,3x k,2x p, n X
3 and p x k repectively. The restriction on n,k and p so that PY + WY will be
define are:

A.k=3,p=n
B. kis arbitrary, p = 2
C. pis arbitrary, k =3
D.k=2,p=3

Solution
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.



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 PY + WY will be defined.
Therefore, option (A) is correct.

Question22. Assume X, Y, Z, W and P are matrices of order 2x n,3 x k,2 x p, n x
3 and p x k repectively. If n = p then order of matrix 7X —5Z is:

(A)p x2

(B)2xn

C)nx3

(D)p xn

Solution :

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 5Z 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.

The correct answer is B.

Exercise 3.3 Page: 66

Questionl. Find the transpose of each of the following matrices:



o

=

O

(i) E _?']

—1 5 6

V3 5 6
Gip L2 3 1

Solution

bal=  &m

(i) Let A = -1

Transpose of A=A'orAT=[5 1/2 -1]

2 o

2.

] J
Transpose of A= A’ or A'= LI 3

-1 5 6

V3 5 6
iy L2 3 -1

F—\_
iy
Lok

Transpose of A=A’ or A'=



-1 2 3 —4 1 -5
A=15 7 9 and B=1{1 2 0

Question2. If 211 131 then verify that:

(i) (A+B)y =A +B’

(i) (A-B) =A' - B’



Solution
We have:

et 2 =

Hence, we have verified that (,4 + H]' A+

(ii)
-1
A-B=| 3
-2
"(A-B) =
-1
4-B'=| 2
3

= b

3
1

5] [-5

0|=| 6

]| =
11 7=5 6
3=l 3 9
112 9

51 [ 3 |
0= 4 5
1l -3 =2
17 [3 4
3(=[1 5
1|8 9

Hence, we have verified that (4—B) = A4’ — B



3 4

s - [(1))

Ar
Question3. If

then verify that:
)(A+B)=A’+bB’

(i) (A-B) =A’-B’



Solution
(i) It is known that 4 = ( 4')

Therefore, we have:

—
]
1
_ =
= = A
—_—

Thus, we have verified that {A + H}J =4+

(ii)

— -1 0
A= 5 and B = 5
Question4. If 1 1 then find (A + 2B)’.



Solution
We know that 4 = {A’}r

Question5. For the matrices A and B, verify that (AB)’ = B’A’, where:

1
A=1|-4 rB: [_1121]

(i)



Solution
(i

Ab=|=4][-1 2 =| 4 -§ -
3

Hence, we have verified that (AB) = B'4".

(i)

1] [1] 1] ]
AB=[1] 5 7= 5 7
2 2 1 14
0 I 2
aBy=[o 5 0
0 7 4
1
Mow, .i'=|[b 2]“3'= 5
7
| 0 I 2
sffo 1 2)=[0 5 10
7 ] 7 14

Hence, we have verified ihat [.JH}’ = B4,

LB =

cosa  sino

Question6. (i) If A = L sa cos CJ then verify that A’A = I.



sinc  cosox

(i) IfFA= [_ cosa Sjﬂ“] then verify that A’A = 1.



Solution

N

cosa sina

]

—sin cosa

[ cosa sina

|05 -sing |
sin@  cosa |
cosa  -sina
AA=|
sina cosa

cos’ @ +sin’ @

1
0

[(coser)(cose)+(-sine)(~sine)

| (sin@)(cosa) +(cosa)(-sina)

| sinazcosa —sinacosa

]

Sin@ cosa ~Sin@ cos &

| —sina cosa

(cosa)(sina)+(-sina)(cose)

|

(sina)(sina)+(cosa)(cos)

|

sin’ @ +cos’ @

Hence, we have verified that 4’4 = /.

(i)

sin@  cosa

|

’

~cosa sina

[

o
|

]

sina

cosa  sina |

|

sina@ -cosa

sina

|

Cosax

sinad  —cosa

cosa  sina || —cos
| (cose)(sine ) +(sin
[sin® & +cos’ @

Sina Cos & — sin & o

sina@  cosa

[(sina)(sina) +(-cosa)(~cosa) (sine)(cosa)+(-cosa)(sina)

[ sina cosa

|

| ~cosa sina

|

« sina

|

a)(~cosa) (cosa)(cosa)+(sina)(sina)

|

SIN @ COS & — Sin & Cos &

sa cos” @ +sin” &

Hence. we have verified that A'4= /.



-1 2 1
Question7. (i) Show that the matrix A = ° 1 IS a symmetric matrix.
0 1 -1
-1 0 1
(it) Show that the matrix A = 1 -10 is a skew symmetric matrix.
Solution
1 -1 5
-1 2 1
() Given: A= L? 1
1 -1 5
-1 2 1
Changing rows of matrix A as the columns of new matrix A’ = 5 1 =A
~ A=A

Therefore, by definitions of symmetric matrix, A is a symmetric matrix.

0 1 -1
10 1
(i) Given:A= L1 —1 0
0 1 -1 0 1 -1
10 1 10 1
woll -1 of__ |1 -1 0f__,
A=—A

Therefore, by definition matrix A is a skew-symmetric matrix

15
. . _ 167 , )
Question8. For a matrix A = verify that:

(i) (A + A’) is a symmetric matrix.



(ii) (A — A’) is a skew symmetric matrix.

Solution

,4'—' 6
BE 7
() Ao A= 1 5 . 1 6] [2 11
e 7115 71 111 14
o [2 1y ,
..{A+A]—[” IJ_“HA

Hence, (4 + A') is a symmetric matrix.

[iilA—A'=[l_-. ;HL :H? _'”

(4- 1) {_{: :J =-[? ‘ﬂ'} —(4-4)

Hence, {A - ﬁI'] is a skew-symmetric matrix.

Question9. Find 1/2 (A + A’) and 1/2(A — A’) when A =



Solution

] a b
The given matrix is A =| —a 0
~h -
- b
A =la 0 -
b € ]
0 a b 0 -a b 0 0 ]
A+ A =|-a 0 cl|+|a ] -¢|=[0 1] ]
-b - 0 b ¢ 0 0 0 ]
I 0 0]
(Ad+A)=|0 0 0
0 0 0]
0 a bl [0 -a b 0 2a 2
Now. A=A"=|-a 0 cl—-|a 0 - |=|-2a 0 2c
b - 0] |b e 0] [-26 -2 o0
[0 a b
.-.;(.-:-A'}_ w 0 ¢
_—.E: - ﬂ'_

Questionl10. Express the following matrices as the sum of a symmetric and skew
symmetric matrix:

(3 5 ]
6 —2 2 ]
-2 3 -1
k2 -1 3 J
3 3 -1
-2 -2 1

(iii) —4 -5 2



i

Solution
(i)
3 1
Let_xi=[3 S].,thenff:[: }
1 -1 5 -1
3 5] [3 1] Te
Mow, A+ 4" = + =
| -1 5 -1 6 -2
6 6 3 3
|.et.“:l{.4+,4']:l =
2 216 -2 3 -1
3 3
NGW.P'=|: }:P
3 -1

Thus, P:%[A + A') is a symmetric matrix.
3 5113 1o 4
Now, 4—4"= - =
] -1 5 =1 —4 0
1 1| 0 4 0 2
letQ=—(A-4")=— =
¢ 2( ) 2{—4 l}} [—2 {J

Now, (J' = [_2 (ﬂ =)

1 "o . .
Thus, O :E{A — A"} is a skew-symmetric matrix.

Representing A4 as the sum of P and Q-

o I | T

Il
M



6 -2 2 -2 2
Let 4=|-2 3 =1, then 4" =| -2 3 ~1
2 -1 3 2 -1 3

[,etP:;{A+A']:; <4 6 -2|=|-2 3 -
4 2 6| |2 -1 3
6 -2 2
Now, P'=[-2 3 -1|=P
2 -1 3

Thus, P =%[A T A'] is a symmetric matrix.

i} -2 2 (3] -2 2 0 0 0
Now, A—A"=| -2 3 -1 |+]|-2 3 -1|=|0 0 0
2 -1 3 2 -1 3 0 0 0
l 0 ] 0
LﬂQ=2(A—A]= 0 0 0
0 0 0
0 0 0
Now, (=0 1] 0|=-0Q
0 0 0
Thus, Q:IE[A - A') is a skew-symmetric matrix.
Representing A as the sum of P and Q:
fi -2 2 0 ] 0 6 -2 2
P+0=|-2 3 -1+ 0 ] 0|=|-2 3 —1({=4
2 -1 3 ] ] 0 2 -1 3



(iii)

—4 -5
3
Now, A+ A4'=| 2
-4

| o |
Let P==(A+4')=
2{ ) 2

Mow, P'=

Now, A-—A4"=| =2

Let Q=2 (4-A) =

b | —

=1 3
(- 3
2] |-1
5 3
0 6=
-6 0

|
L B ¥ 1

= k|

6 1
1 —4
-5 4
_5
2
-2
2
0 5
-5 0
3 -6
3]
2
3
0




MNow, (' =

Thus, Q=%[A ~ 4') is a skew-symmetric matrix.

- 1

r
b | ek BI| h

Representing A as the sum of P and @:

P+()=

.
bd | n b [ —

1
2
-2

-2

3
2

Bl
2
0

-3

o | s

T




1 2
Now, P'= =p
2 2

Thus, P :lz[.ﬁi + 4"} is a symmetric matrix.

A B -1 0 6
MNow, 4—-4"= = .
-1 2| |5 2 —f ]

0 3
chtQ=]E(A—.JI’)=[_3 ﬂ}

0
Now, 0'=| _ ol™ o
.

Thus, 0= %[A ~ A')is a skew-symmetric matrix.

Representing A as the sum of P and Q-

1 2 0 3 1 5
P+0= + =

2 2 -3 0 -1 2

Choose the correct answer in Exercises 11 and 12.

I
o

(iv)

Questionll. If A and B are symmetric matrices of same order, AB —BA is a:
(A) Skew-symmetric matrix
(B) Symmetric matrix

(C) Zero matrix



(D) Identity matrix

Solution
Given: A and B are symmetric matrices - A=A’and B =B’

Now, (AB — BA) = (AB) — (BA) .. (AB — BA) = B’A’ — A'B’ [Reversal law]
~ (AB — BA) = BA - AB [From eq. (i)] - (AB —BA) = - (AB — BA)
~ (AB — BA) is a skew matrix.

Therefore, option (A) is correct.

cosax sSina

— BN COs "1:| , then A + A’ = |, if the value of a is:

Questionl2. If A = [
(A) /6

(B) m/3

(Oh1

(D) 317/2



Solution

cosa  —sing
A=| "

sina cose

o cosa sing
p— = .
—sing  cosa

Now, A+ 4" =T
|cosa —sina .\ cosa sing |1 (0
lsing  cosa | |-sina cosa 0 ]
2eosor ] 1 )]
— =
0 2eosar 0 1

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

2eosa =1

Iz
= COS = — = COS —
2 3

N s
==
3

Therefore, option (B) is correct.

Exercise 3.4 Page: 69

Using elementary transformation, find the inverse of each of the matrices, if it
exists in Exercises 1to 6.

H

Question 1.



Solution

1 -1
Let A=

WWe know that A = 14

Lo

a1 o
— = A
0 s (2
L ap ft° )
o 17-% !
: s s
5
10
N HEREED
o 1] | 2 1
5 s
,*,A'=_

| = Lh | =

[2 l}
. 1 1
Question 2.

{R2 — RE—ERI}
1
Rz _>ER2

(R, >R, +R,)



Solution

wf

WWe know that A = 14

DO e e
S S TR

Question3.

Solution

1 3
Let 4=

2 7

We know that .4 = 14

:;-[L ﬂ{'_: ?]A (R,»R,-2R))

Ml e

Question4.



Questionbs. 7

Solution

2
Let A=

We know that A = 14

] : ' 0
= 2 1=|2 A
7 4] [0 I ]

- e .

] - — 0
= f - 2? A
0 —| |-= 1
i 2] L 2 i
B 0] [4 —1
— = A
I i A

i 2] L 2
B 0 4 -1
= = A

(R, >R,-7R,)

(R, >R, -R,)

(R, > 2R,)



2
Let A= ’
H

We know that A = /4

3 1

] = - 0
= ? _ 25 4

0 - == 1

i 2] L 2 ]

R 0o | [-7 3]
= = A

0o -T2

i 2] L 2 |

[2 5]
. 1 3
Questioné.

(R, >R, -5R,)

(R, >R, +3R.)

(R, - -2R,)



Solution

[2 5
]_u.‘l.}f=|
i

We know that 4 = 14

Lo

51 [

= : 2 2 0 A [R, )IR,]
IR .
SR L

= 1F A (R, =R.,-R)
0 | |-= 1
I 21 L2 J
i o] [3 -5

= L[=] 1 A (R, - R,-5R,)
RS I T

! “J="3 _5],1 (R, —»2R.)
o 1] -1 2 e

Using elementary transformation, find the inverse of each of the matrices, if it
exists in Exercises 7 to 14.

.
. 5 2
Question7.

Solution :



arly

We know that A = Al

B 4

| 1 1
— =
1 2 -2
B 0] B
= = A
1 1| |2
B o] [2
= =4
0 1] -5

y

M
Questions8. 3 4

Solution

N
LetA= L5 4

We know that A = 14

(C,»C,-2C,)
(Cz —‘rCI—C,)

[CI _"Cl _Cl]

[Rl_’Rl_Rz]
(R, »R,-3R,)

(R, >R, -R,)



Question9.
Solution
[3
LetA= L2
We know that A
|3 0]
2 7|
8 3
— =
2 7
o .
— =
_D I_
) o
— =
_D I_

Question10. [

Solution
3

Let A = L‘

(R, >R, ~R,)
(R,>R,-2R))

(R, > R,-3R,;)




We know that 4 = Al

R P

[ ol [1 1
= =4
i 2] 2 3]
B 0] : >
o A i
L . 2 —
L 2
! 1
. A-I — 2
9 3
2
. 1 -2
Questionll.
Solution

[2 _6}
1 =2
LetA=



We know that A = Al

S

2 0] 1 3
— = A (C, > C,+3C))
1 1| |0 I : :
2 o] [-2 3]
= = A (C,—»C,-C,)
0 1] -1 I :
ry 07 -1 3 o
= =A| 1 C, —»—-C,
0 1 —-— 1
i 1173 )
-1 3]
LA =
oy
2 |

5o
Questionl12. 2

Solution

%
LetA= L2 !

We know that A = JA

0 |
A [m+ m]
6

A (R, > R,+2R))

Mow, in the above equation, we can see all the zeros in the second row of the matrix on the LH.S.

Therefore, A™' does not exist.



Question13.

2 -3
-1 2
We know that A4 = 14

Lo

Solution

Let A=

L e e
:j:L 'T]=[: ;}A (R, >R,+R))
::»:L ﬂ:ﬁ ;}A (R, >R, +R,)

Question14. 4

Solution

Leta= (4 2



We know that 4 = 14
2 1 1 ]

= A
4 2 ] 1

ApplyingR, — R, —%R: , we have:

Mow, in the above equation, we can see all the zeros in the first row of the matrix on the LH.S.

Therefore, A™" does not exist.

Using elementary transformation, find the inverse of each of the matrices, if it
exists in Exercises 15to 17.

2 -3 3
2 2
iy
Question1b. 3 - 2
Solution
2 -3 3
2 2
3 -2 2

Let A=



We know that A = 14

> -3 3 0 0
2 2 3l=lo 1 o4
3 =2 2|0 o
2 =3 3N 0 0]
=0 5 o0l=-1 1 ol4 (R, »R,-R,)
3 2 2[00 1]
IR T I L 1
=0 1 o= -15 % 0|4 [I{E—rg}
32 2y
S LI
=0 | Ll o s (R R, 4R
505
3 2 2|y .
L
-1 0 5| ?
=0 1 ol 0 |4 (R, »R,+R, and R, -+ R, +2R,)
R |
L3 3 J
L
10 a1 |3 3
=0 1 - -15 é 014 (R,-R,+3R,)
O B P
o
10 5| ‘-:' |
o ol 7,
|5 5 5




2
2, 3
10 ol |° 3
=10 1 0= _% % 0 |4 (R, =R, -R;)
0 0 1 2 1 P
E 5 5]
-, .
= () E
1 0 0 3 3
=0 I 0= —% % 0 14 (R =>(-NR))
0 0 1 2 1 E
E 5 5
2, 3
5 5
LA = L 0
5 5
2 r 2
K 5 5|
1 3 -2
-3 0 -5
. 2 5 0
Questionle6.
Solution
1 3 -2
-3 0 -5
5 0

2
Let A= ,



We know that A = [4

1 3 =2 1 0 0
L3 0 =5 |=|0 1 0|4
2 5 0 0 0 1

Applying Rz — Rz + 3Ry and Ry — Rz — 2R, we have:

1 3 -2 1 ] i
0 9 -I1|=|3 l 0|4
0 =1 4 -2 0 I

Applving R, =+ R, +3R, and R, — R, + 8R,, we have:

1 0 10 -5 0
0 | 21|=[-13 1 8|4
0 =1 4 -2 0

Applying B, = R, + R, we have:

| 0 10 -5 0 k)
=(-13 1 8|4

1 0 10 —5 0
0 | 201 |=|-13 1 & |
0 0 1 3 1 5



Applying R, = R, ~10R,,and R, = R, - 21K, we have:

| 23
: 0 0 2 45 115
o =575 a5 s |
5
0 0 1 _E 1 i
| 5 25 25 |
.23
3 5
-A':—g 4 11
; 5 25 25
319
| 5 25 25 |
2 0 -1
1 0
. | 3
Questionl7.
Solution
2 0 -1
5 1 0
1 3

Let A= 0 ,



We know that A = 14

2 0 -1
3 1 0
0 1 3

I
2

s 10

0o 1 3

1 0 L
2

0 1 B
2

0 1 3

1 -
2
0 1 :
2
0 o 1
- 2 -

S S |-

b | —

r3 | wn




Applying B, — 2R ;, we have:

1 0 - 1 0 0
2 2
0 I > = 2 I 014
2 2
0 0 I 5 =2 2

| 0 0] [3 -1
0 | 0|=|-15 6 5|4
0 0 1| |5 -2 2
3 -1 1 ]
A'=|-15 6 -5
5 -2 2

Question18. Matrices A and B will be inverse of each other only if:
(A) AB =BA

(B) AB=BA =0

(C)AB =0,BA =1
(D) AB=BA =1
Solution

By definition of inverse of square matrix,

Option (A) is correct.
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Questionl. If A and B are symmetric matrices, prove that AB — BA is a skew
symmetric matrix.



Solution
A and B are symmetric matrices.

Now, (AB — BA) = (AB) — (BA)’ ~ (AB —BA) =B'A’ - A'B’ [Reversal law]
~ (AB — BA) = BA - AB [Using eq. (i)]

~ (AB — BA) = — (AB — BA)

Therefore, (AB — BA) is a skew symmetric.

Question2. Show that the matrix B’AB is symmetric or skew symmetric
according as A is symmetric or skew symmetric.

Solution
(B’AB) =[B'(AB] = (AB) (B’) [~ (CD) =DC

~ (BPAB) =BAB .......... (i)

Case I: Ais a symmetric matrix, then A’ =A
Fromeq. (i) (B'’AB) = B’AB

B’AB is a symmetric matrix.

Case II: Ais a skew symmetric matrix. A’ = — A
Putting A’ = - Aiin eq. (i), (B'/AB) =B’(—- A)B=-B'AB

B’AB is a skew symmetric matrix.

Question3. Find the values of x,y,z if the matrix [‘“ Y satisfies the

equation A’A = |.

Solution



A =2y ¥ -y
Z —Z £
Now, 4'4 =1
0 x |[0 2y z ] 0 0
= |2y -Vl x ¥ -z =0 I {
K -z z || x —y z 0
04 3%+ 12 0+ xy—xy 0—xz+xz 1 0
= 0+xy—xy 4y 7+ 2}’—}=‘7—n 0 0
0—xz+ zx 2y —yz—z 0
2 0 0 1 0
= 6y 0 |[=[0 1 0

J2

6y —]::-1,—4-L
R

CPCI PR
- B

1
[1,2,1]|2
1

o 9O by
[C I =
L —

Question4. For what value of x =0?



Solution

2 oo
1 2 1z 0 1f2|=0
0 21 =
0
=[1+4+1 2+0+0 O+2+2]|2|=0
X
0
=[6 2 4]|z2|=0
X
=[6{0)+2(2)+4(x)]=0
=[4+4x]|=[0]
LA+ d4x=10
=x=-1

Thus, the required value of x is —1.

3 1
=1

Question5. If A = I show that A2—5A + 71 =0.

Solution
3 1

| 2

Given: A = I_



SLHS. = A*=54+71

8 5 3 1 1 0
= -5 +7
-5 3} {—1 2} [n 1 ]

fo o0
oo
=0=RHS.

AT =SA+ T =0

[* -5 )0

Question6. Find x if



Solution

[x -5 -1]fo

o oo
W =
~
Il
2

X
= [x+0-2 0-10+0 2x-5-3]|4|=0
1
X
=[x-2 -10 2x-8]|4|=0
|
=[x(x-2)-40+2x-8]=0
=[x —2x-40+2x-8]=[0]

=[x’ -48]=[0]

e —48=0
— x =48

= x =143

Question7. A manufacturer produces three products, x,y,z which he sells in two
markets. Annual sales are indicated below:

Market Products
1. 10,000 2,000 18,000
11. 6,000 20,000 8,000

(a) If unit sales prices of x,y and z are * 2.50, * 1.50 and "~ 1.00 respectively, find
the total revenue in each market with the help of matrix algebra.

(b) If the unit costs of the above three commodities are " 2.00, * 1.00 and 50 paise
respectively. Find the gross profit.

Solution :

(a) The unit sale prices of x, y, and z are respectively given as Rs 2.50, Rs 1.50, and
Rs 1.00.



Consequently, the total revenue in market | can be represented in the form of a matrix
as:

2.50
[10000 2000 18000]|1.50
1.00

=10000 x 2.50 + 2000 x 1.50 + 18000 x 1.00

= 25000 + 3000 + 18000

= 46000

The total revenue in market Il can be represented in the form of a matrix as:

2.50
[6000 20000 8000](1.50
1.00

= 6000 x 2.50 + 20000 x 1.50 + 8000 x 1.00
= 15000 + 30000 + 8000
= 53000

Therefore, the total revenue in market | isRs 46000 and the same in market Il isRs
53000.

(b) The unit cost prices of X, y, and z are respectively given as Rs 2.00, Rs 1.00, and
50 paise.

Consequently, the total cost prices of all the products in market | can be represented
in the form of a matrix as:

2.00
[10000 2000 18000](1.00
0.50

= 10000 x 2.00 + 2000 x 1.00 + 18000 x 0.50

= 20000 + 2000 + 9000



= 31000

Since the total revenue in market | isSRs 46000, the gross profit in this marketis (Rs
46000 - Rs 31000) Rs 15000.
2.00

[6000 20000 8000]| 1.00
0.50

= 6000 x 2.00 + 20000 x 1.00 + 8000 x 0.50
= 12000 + 20000 + 4000

= 36000
The total cost prices of all the products in market Il can be represented in the form of
a matrix as:

Since the total revenue in market Il isRs 53000, the gross profit in this market is (Rs

53000 - Rs 36000) Rs 17000.
1 2 3 _ -7 —8 —9
4 56/ |2 4 6
Solution

A

Given: X~~~ - T . (i)

Question8. Find the matrix X so that X

The matrix given on the R.H.S. of the equation is a 2 x 3 matrix and the one given on
the L.H.S. of the equation is a 2 x 3 matrix. Therefore, X has to be a 2 x 2 matrix.



o s
Mow, let X =
h i

Therefore, we have:

« <N > 3] [7 -8 -9

L .:JL 5 6}:[ 2 4 6}
a+4de 2a+5e 2 +be =7 -8 -9

:}L+4d 2b +5d 35;-+6.:J:[ 2 4 6}

Equating the corresponding elements of the two matrices, we have:

a+dc=="7. 2a+5c=-8 IJa+bhc=-9
b+ dd =2, 2b+5d =4, Jb+b6d =6

MNow, a+de==T=ag==-T-4¢
S2a+de=-8=-14-8c+5c=-8
= =3r=06
= o==2
.'.ﬂz—?-4(—2)z-?’+82|
Now. h+dd=2=h=2-44
L2h+sd=d=4-84d+35d=4
= =34 =10

=d =1

h=2-4(0)=2

Thus, a=1,b=2 ¢c=-2d=0

B =2
Hence, the required matrix X is 9 l

(o}
Question9. If A = T Tl s such that A2 = |, then:



(A)1+a”+Py=0
(B)1-ol + By = 0
(Q1-o-Py=0

D)1+c®—By=0

Solution

ey —ay By+a’
_a_'l + fy ]
- 0 By +a
. a’ + 0 1 0
Now, 4" =1 = Ay i =[ }
0 fr+a 0 1

On comparing the corresponding elements, we have:

e’ + fy =1
=a +fr-1=0

= 1= = fy=0
Equating corresponding entries, we have Therefore, option (C) is correct.
Questionl0. If the matrix A is both symmetric and skew symmetric, then:
(A) Ais adiagonal matrix
(B) Ais a zero matrix
(C) Ais a square matrix

(D) None of these



Solution
Since, A is symmetric, therefore, A’ =A ........ (i)

And A is skew-symmetric, therefore, A’ = - A
A=—A [From eq. (i)]

A+A=0=2A=0 =A=0

Therefore, A is zero matrix.

Therefore, option (B) is correct.

Questionl5. If A is a square matrix such that A2= A, then (I + A)> - 7A is equal
to:

(A) A
(B)I-A
©)1

(D) 3A

Solution
Given: A2z=A ... (i)

Multiplying both sides by A, A®=Az=A [From eq. (i)] ...... (i)
Also given (I + A2 —7A =13+ A3 + 3I2A + 3IA2 - 7A

Putting Az = A [from eq. (i)] and Az = A [from eq. (ii)],
=1+A+3lIA+3IA-7A=1+A+3A+3A-7A [IA=A]
=l+7A-T7TA=1

Therefore, option (C) is correct.



