Matrices

Question 1.

State, whether the following statements are true or false. If false, give a reason.

(i) If A and B are two matrices of orders 3 x 2 and 2 x 3 respectively; then their sum A +
B is possible.

(i) The matrices A2 x3 and B2 x 3 are conformable for subtraction.

(ii) Transpose of a 2 x 1 matrix is a 2 x 1 matrix.

(iv) Transpose of a square matrix is a square matrix.

(v) A column matrix has many columns and one row.

Solution:

(i) False

The sum A + B is possible when the order of both the matrices A and B are same.
(i) True

(iii) False

Transpose of a 2 1 matrix is a 1 2 matrix.

(iv) True

(v) False

A column matrix has only one column and many rows.

Question 2.
)
Given: | * i ™ 51 findx, yand z
3 z-1 3 2
Solution:

If two matrices are equal, then their corresponding elements are also equal. Therefore,
we have:

X=3,
y+2=1=y=-1
z—-1=2=>2z=3
Question 3.

Solve for a,b and cif

o[+ eS| [b+4 2}
3 2|13 -1

(i) a a-b_3—1
b+tc 0 | |2 O



Solution:

If two matrices are equal, then their corresponding elements are also equal.
(i)

a+5=2=a=-3
4=b+4=>b=-8
2=c-1=c=3
(ii)a=3

a-b=-1
>b=a+1=4
b+c=2
>c=2-b=2-4=-2

Question 4.
IfA=[8 -3]and B =[4 -5]; find: () A+B (i)B- A

Solution:

HA+B=[8 -3]+[4 -5]=[8+4 -3-5]=[12 -8]
iijB-A=[4 -5]-[8 -3]

=[4-8 -5+3]

=[-4 -2]

Question 5.

2 1 &
ol - [{]amsca[ €

(i)B+C(ii)A-C
(iii) A+B-C(iv)A-B+C

Solution:

((iIB+C=

.
4—

i 2] 6]3 2-6]_[- ]
5




_|2+ 1-6-:--3
S+4+2] [11
(ivJA-B+C= - - . - ©
5| 4] -2

[2-1+6]_[7
5-4-2| |-1

Question 6.
Wherever possible, write each of the following as a single matrix.

ol & 2 -1 -2

ols I3 3]

(ii)[2 3 4]_[0 2 3]
5 €& 7 6 -1 0

ﬁm[o 12]{é'ﬂ
4 6 7 6 8

Solution:

m12+-1 —2_ 1-1 2-2_0 0
34/ |1 -7]| |3+1 4-7]| |4 -

(”)234_023 2-0 3-2: 4=3 2 11
56 7| |6 -1 0] [5-6 6+1 7-0] |-1 7 7

(iii) Addition is not possible, because both matrices are not of same order.

Question 7.

Find, x and y from the following equations :

L A o ey
(-8 <+[y -21-[3 2]



S 1><1 4 7
1y1 -3 -3 2
S5-1 2-x+1 4 7
—

12y1+3 -3 2

4 3-x 4 7
= =

-3 y+2| |=-3 2
Equating the corresponding elements, we get,
3-x=7andy+2=2
Thus,weget,x=-4andy=0.
(i)

[-8 x]+[v -2]=[-3 2]
=>[-8+y x-2]=[-3 2]

Equating the corresponding elements, we get,
-8+y=-3andx-2=2
Thus,we get,x=4andy = 5.

Question 8.

Given: M = [_52 _43] ,find its transpose matrix M. If possible, find:

(i) M+ Mt (ii) Mt -M

Solution:
M= 5 -3
N
Mt = S -2
-3 4

| 5 -3]1 [5 -2] [5+5 -3-2] [10 -5
(')M+M‘[-2 4]*[—3 4]'[-2-3 4+4]'[-5 8]

| 5 -2]1 [5 -3] [5-5 -2+3] [0 1
(')NF_M'[-3 4]'[-2 4]'[-3+2 4-4]'[-1 o]



Question 9.
Write the additive inverse of matrices A, Band C:

-2 0 -7
Where A = [6 -5],B=[4 _Jand C=[4]

Solution:

We know additive inverse of a matrix is its negative.
Additive inverseof A= -A = —[6 —S]- [—6 5]

Additive inverse of B= -B = — -2 0 ] _ 2 0]

| 4 -1 |-4 1
Additive inverseof C= =C = = =7 = 7
Question 10.
Given A=[2 -3],B=[0 2]andC =[-1 4];find the matrix X in each of the following:
(l) X+B=C-A
(i)A-X=B+C
Solution:
((IX+B=C-A

X+[0 2]=[-1 4]-[2 -3]

X+[0 2]=[-1-2 4+3]=[-3 7]
X=[-3 7]-[0 2]=[-3-0 7-2]=[-3 5]
(ilA-X=B+C

2 -3]-X=[0 2]+[-1 4]

2 -3]-X=[0-1 2+ 4]
[2 -3]-X=[-1 6]
2 -3]-[-1 6]=X
X=[2+1 -3-6]=[3 -9]




Question 11.
: -1 0 3 -3
Given A = 3 and B = 5 0 : find the matrix X in each of the following:
()A+X=B
(ii)A-X=B
(i) X-B=A
Solution:

X=B
A
3 -3] [-1 0] [3+1 -3-0] [4 -3
2 0] |2 -4|7|-2-2 0+4]|7|-4 4

=B

(i) A+
=B-

g

A-
=A- B
1

[ 25 SR A

(iiifX-B=A
X=A+B

g [-1 B7.T% 8] _[-#+3 6-3]_[2 -
2 4Tl 87| 2~ 2wy -4
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X
X
(i

X
X

Question 1.
Evaluate:

(B[ -2]

(ii)7[“01 f]
w3 S5 o]
]



Solution:

(i)3[5 -2]=[15 —6]
=1 2 -7 14
(")7[0 1]=[0 7]

(iii)2[_1 0]+[3 3]2[—2 0]+[3 3]=[—2+3 0+3
2 =3 50 4 -6 50 4+5 -6+0
; 3 -8 18 -16 18+ 16 34
sl S]] [ [ )
Question 2.

Findx and y if:

(B[4 x]+2[y -3]-[t0 0]
oL

Solution:

(iB[4 x]+2[y -3]=[10 0]

[12 3x]+[2y -6]=[10 0]

[12+2y 3x-6]=[10 O]

Comparing the corresponding elements, we get,

12+2y=10and 3x-6=0
Simplifying, we get,y =-1and x= 2.

NGEGil
el (R

[ -x+8 7
|2x-4y]| |-8

Comparing corresponding the elements, we get,
-X+8=7and2x-4y=-8
Simplifying, we get,

x=1andy=§=2.5
2

-l

1
9

3
-6

]



Question 3.

; 2 1 11 3 -1
leenA=3 0’,B=‘5 2andC IO 0 s find:
()2A-3B+C
(iilA+2C-B
Solution:
(i) 2A - 3B+C
=2l | Ao ol
o —3 —1
15 6

6—154+0 0-6+40
i -2I

4-3-3 2—3—1I

-9 -6

JA+2C-B

S o5 o1k
Tt

-5 =2
=

Question 4.

a

4 B
4 0

2 2

{ 3 s find A

e




Solution:

ol

2 2] [4 -2
=y _3"[4 o’
Dol <D
g —3-0|
6 0
-3 -3l

i[<6& a] |2 o
A"§I-3 -3l“‘-1 _1|

Question 5.
2 1 4
G =
iven A |2 3

(i) find the matrix 2A+B
(ii) find the matrix C such that:

00
C+B=
loo

andE5=l—4 —il

-3 =2

Solution:

H 2, ;II;LIIO‘T‘ I P e i L P
FINENE NIRRT

0 0 [-3 -2| |0+3 042 I3 2

=
0 0

Question 6.

1 3
+3lv 2|-

3 X
0 1

z =7

If
2 15 B

: find the values of x,y and z.



Solution:

3 X
01
6 2X
[02

5 1 3]= z —7|
v 2| |15 8

3 9 |z =7

*lay 6|~ |15 sl
9 2x+9_ z -7

|3y g8 | |15 8

Comparing the corresponding elements, we get.

22X+ 9 =-T=2%=-16 =>%=-8

By =45 = y=5

z=9

.

Question 7.

Given A = I—03 69 and At is its transpose matrix. Find:

(i) 2A + 3At{ii) 2At- 3A

i 1a- 2arayat-La
573 3

Solution:
A=[-3 6]

0 -9
e _[-3 0
eI
(i) 2A + 3AL

3 6 3 0
=2 )

o e

[0 il 2

[ 18 -45]



(i) 2At- 3A

=2[6

_[-6
_|12
[
_‘12

1

ita_1
(iii) 5 3

_1]-3 6
-9

2|0
=

-3 0
-9

_?8] - I_Og

B

9

1

3

At
_1[-3 0
6 =9

|

Question 8.

Given A =

1
-2

I_

]

3

-1 0O
2 =3

1[—3 6

0 -9

1
0

Solve for matrix X:
() X+2A=B
(ii)3X+B+2A=0

(iii) 3A-2X =X - 2B.

-3 6
0 -9
18

=27

|

|ande=|

2
1

H



Solution:

(IX+2A=B
X=B-2A

X =2 '1-2[

1
o |2 —1_|2 2]
1
0

X =
5 1

(i) 3X+B+2A=0

3X=-2A-B
1 1 2—1
-2 0

e S

R B

(iii) 3A-2X=X-2B
SA+2B=X+2X
3X=3A+2B

1 1 2 —1
=3 L, 12 -

[lll




Question 9.

and N = A , show that:

0
IfM=
e 0
S
3

1

3M+5N =

Solution:

3M + 5N

0, [t
=3||+5

-3+

-

Question 10.
If I is the unit matrix of order 2 x 2; find the matrix M, such that:
. -1 0
M-2l=
(i) 3[ 4 1
2 =5
0 -3

(i) 5M + 31 = 4[

Solution:

4 1

-1 0
2l
-4 1‘+

o= o

(i)M—2I=3[—1 0]

-

4 1| %o 1
30 [0
12 3]+[o 2]
~1 0
2 5]

-

-



(ii) 5M + 3] = 4[2 —5]

0 -3

5M=42 -5
0 -3

et 34

=2 £ 9

5 -20
0 -15

m=3fF 7= -3

Question 11.

-

3 2

o _3l find the matrix M

franes

Solution:

2 o+ 5

RN

M=
-



Evaluate: if possible:

Question 1.
OB 2
([t -2]
('")‘3 .
oft 3
Solution:

([ 2][2
(ii)[l 5
(iv)g -41

The number of columns in the first matrix is not equal to the number of rows in the

Exercise 9C

2
1 4

B

1 3

-[+0)=f

3 3-ke+2 -8 -9
> A

-1 3]

second matrix. Thus, the product is not possible.

Question 2.

o 2
If A= =
& Is —2|'B l

(i) AB (ii) BA (iii) Al
(iv) IB (v) A2 (vi) B2A

Solution:

; (-
3 2

and | is a unit matrix of order 2 x 2, find:



| 0 2|t -1
(')AB=[5 -2“3 2
0+6 0+4
5-6 -5-4
6 4
= -gl

) 1 -0 2
("BA=[3 2”5 -2|
[0-5 242
" |04 10 6-4]

-5 4
“io 2

0 2|t o
('"W=ls -2“0 1|
_ 1040 042
~ [5:D) 0-2I
0 2

= = A
5 -2

(iv)IB=l1 Oli ’1]

0 1|3 2
_[1+0 —1+0]




0 20 2
2=

(A" =15 -2”5 -2l

_[0+10 0-4
0-10 10+4

[ =

"I-10 14|
, (1 =1t -1
(B [3 2”3 2’
T O
=I3+6 -3+4]

gy, o

=|9 1|
.. -2 =30 2
Y
045 —4+6
|0+s 18—2]

I—IS 2]

S 16

2 _
WA =lc s 5

= 0410 0-4
0-10 10+

g =
g 10 14
(1 -1
2
(ViB" =|5 2“3 2|
ol
3+6 344

-
=I‘ o5

0-15 —4+6
|0+5 18—2|
—15; 2
Is 16‘

0 2“0 2]




Question 3.

3 % 9 16 n
IfA-[O 1]andB [0 y] find x and y when A° =B.

Solution:

Given:/-\s[3 X],Bs[g 16]andA2=B
01 0 -y

NOW,A2=AXA
_[3 x]x[3 x]
01 0 1
9 3x + X
=[o 1 ]
9 4x
o 7]
We have A2 =B

Two matrices are equal if each and every corresponding
element is equal,

9 4x 9 16
= =

0 1 0 -y
= 4x =16 and 1= -y
=>x=4and y=-1

Question 4.

Find x and y if:
4 3><

1=k
BJIMII 3




Solution:

4 3x|IS| |v
of Zf-f
20+3x_ )
5x—-2] |8

Comparing the corresponding elements, we get,

SX-2=8=x=2
20+3x=y=>y=20+6=26
() 8]| . 2 2
-3 1]0 y] -3 —2|
x+0 x40 (2 2
-340 —3+yl—l—3 -2]
X X |_|2 2
3 B —l-s -2I

Comparing the corresponding elements, we get.

X=2
3+y=-2=xy=1

Question 5.
1. B 1 2 4 -3
— = == ,ﬁ
ea=ft Jo=ft Jansc-|? 3

(i) (AB)C (ii) A(BC)
Is A(BC) = (AB)C?

nd:

Solution:
(i)AB_1 31 2] _[1+12 2+49] [13 1
12 4|4 3| [2+16 4412 [18 16
(AB)C = 13 114 3]_[S2+11 39422| _[63 61
18 16||1 2| |72+ 16 54+32 88 86
(iiBC: _ 44-2 344 _
1643 1246 19 18
ABC) = _[6+57 7+54]_]63 61
19 18 12476 14472 [88 86

Hence, A( BC =(AB)C



Question 6.

0 1
Given A = % 6 andB=|-1 2|,find;if possible:
3 0 =1 5 _6

(i) AB (ii) BA (iii)A2

Solution:
04 6 % il
(i)AB=3 5 _1|—1 2
-5 -6
_[0-4-30 048-36
~10=0%45 3+0+6l
_|-34 -28
| B 9}
o 1
wpa=l-r 204 9
-5 -6

04+3 O0+0 0O-1
=|0+6 -4+0 -6-2
0-18 —20-0 -3046

3 0 -1
=6 -4 -8
-18 -20 -24

(iii) Product AA (=A?) is not possible as the number of columns of matrix A is not equal
to its number of rows.

Question 7.
LetA = £ & B = il and
0 -2 -3 -2

i [f i] FindA2 + AC- 5B,



Solution:

Branie]= 1 , B & L df 2
0 -2 -3 =2 -1 4

MNowy,
a2 12 1t [4+0 2-2] [4 ©
0 -2Jl0 -2| [0+0 0+4] |0 4

ac 2 L3 2]_[6-1 4+4]_[7 8
“lo -2J[-1 4]/ |0+2 0-8]"|2 -8
4 17 [20 5
B=5 -
AL

‘.‘A2+Ac_$= 4 0+"7 8 _J 20 5
0 4 2 =8| |-15 =10

[4-7-20 0+8-5
" 10+2+15 4-8+10

[-23 3
| 17 6
Question 8.
fM= ; ? and | is a unit matrix of the same order as that of M; show that:
M2 =2M + 31

Solution:



L A

144 242
242 A41

o

1.2 ot ©

M43l =2 3
+3=2 1+ |
2

o 3+ 3
e

Hence, M2= 2M + 31

Question 9.
a 0 0 -b 1 -1
fA= = = = 2,ﬁ t | R
If A 0 2,B li O]'M [1 1andBAM nd the valuesof aand b
Solution:
0 -blla O
BA=l{ ollo 2
_[04+0 0-2b
“la+0 040
[0 -=b
“la O
1 —-1jj1 -1
MZ"1 JL J
_|1-1 -1-1
R =Tl




[0—2

|2 o
Given, BA=M?
0 -2b| [0 -2
a 0| |2 0

Comparing the corresponding elements, we get,
a=2
-2b=-2=b=1

Question 10.

» 4 1
G A=
iven [2 3

andB=[_

(i) A - B (ii) A2
(iii) AB (iv) A2- AB + 2B
Solution:

ot 4 I
el i

1642 443
8+ 6 2+4
18 7
14 11]

(il AB = l ”_2 "
4-2 0+1
2—-6 043
2 1
a3




(iv)AZ — AB + 28

18 7 2 1 1 'D
14 11] ‘—4 3| [-—2 1|
_ |16 6+ 2 0
18 8| ' |-4 2
_ |18 6
14 10
Question 11.
1 4 i 2
|f.&.=[1 _3]mdB=[_1 —i,ﬁnd.

(i) (A + B)? (i) A2 + B2
(i) Is (A + B)2 = A2 + B%?

Solution:

onve=ly I+l -6 3

2 6|2 6
o Ao, 4
440 12-24
lo+o 0+16|

4 -12
0 16

1 41 4
¢ 3k
1+4 4-12
L-3 4+9l
5 -8
> 3

(A+BY =

(ia? =




|1_2 2_2I
{1 ~254
=[-1 O]
0 -1
5 -8 [-1 0
AHBT =l 13]+[0 -1]
_[4 —8]
R

(iii) Clearly, (A+B)2 » AZ + B2

Question 12.

1

FindthematrixA.ifB=[§ 1and82 B+§A.

Solution:
B2=p+ 1A
2
1a-p2-8
2
A= 282 B)
i i
_[440 241
’Io+o 0+1|
14 3
“Io 1
; o 43 1
B "B_[o 1Ho 1]
|2 2
" ol

L A=2B% -

3



Question 13.

IfA=|—.1 d andAZ2=|:findaandb.
ab
Solution:
-1 1
A=
ab
-1 1j}-=1 1
A% =
a bll ab
| 1+a -1+4b
" |l—a4+ab a+b?

It is given that A=,

1+a -1+b _[1 ol
—at+ab a+b?| [0 1

Comparing the corresponding elements, we get,
1+a=1
Therefore,a=0

-1+b=0
Therfore,b=1
Question 14.
2 1 ey s 1
fA o OI,B l4 1andC [0;_1 enshow tha

()A(B+C)=AB+AC
(ii) (B- A)C=BC- AC.



Solution:

mec-f 3o 48

v o ]

_%+4 1443] _ m n
- 0
AB=2123=4+4 =87
0 o4 1 0 0 0
ac=2 Yt 4_[2+0 8+2 2 10
“loolo 2 | O 10 0
AB+AC=§ ’ F w]‘u)11
Hence, AB +C)=AB+ AC
) 23 [21 b 2
— A= - —
(B |4 J [o J 14 J
o 2/t 4
B—AX =
(B-AR [4 o 3
a 0+ 4
_4+016+2 4 m
s 3t _2+0 8+6| [2 14
4 1llo 440 1642 |4 18
g 2 3 2+o 8+2 210
0 0
2 14 2 10
BC-AG=1g 18I | ] |4 18]

Hence, (B - A)C =BC-AC

Question 15.
1 4 -3 2 )
IfA—I2 1],8—[ 4 Ola‘ldC—[o 2,Slmpllfy.

A2+ BC.



Solution:

 E e

| ]l e% siclls 4
ol \4 9]+[4 0| |2 192]

Question 16(i).
Solve for xand y:

2 S|[x| _[-7
2ly| |14

Solution:

v = 1
2X+3¥| |-
Sx+2y| |1
Comparing the corresponding elements, we get,
2x + 5y =-7 ...(1)

5x + 2y = 14 ...(2)

Multiplying (1) with 2 and (2) with 5, we get,
4x + 10y = -14 ...(3)

25x + 10y = 70 ...(4)

Subtracting (3) from (4), we get,
21x =84 = x =4

From(2),2y=14-5x=14-20=-6 = y=-3
Question 16(ii).

Solve for xand y:

[x+y x-— 4]! I—[—? -11]



Solution:

[ty ><—4]I—21 "§|=[_7 _11]
[x—y+2X—-8 —X-2y+2x-8]=[-7 —11]
[Fy+x-8 —2y—8=[7 -11]

Comparing the corresponding elements, we get,

3
2y-8=-11=-2y=-32y=5
y+x-8=-7
ﬁ—g+x—8=-7

3
2

=>X=1+ § =
2
Question 16(iii).

Solve for xandy:

=2 0f|=1 2| S|V
B NS N
Solution:

-2 0]f-1 -2 v
B M NEH
[ 2+0 ]+[—6]

[ 2 -6
= + =
-3+ 2x] [ 3 ]

[ 2-6
= -
-3+ 2X+ 3

4] T2y
= -

o) L2]
=>2y=-4 and 2x =6

=>y=-2and x=3
Thus, the values of x and vy are: 3, -2




Question 17.

In each case given below, find:
(a) The order of matrix M.

(b) The matrix M.

(iMx =[1 2]

11
0 2

ot em=[3

Solution:

We know, the product of two matrices is defined only when the number of columns of
first matrix is equal to the number of rows of the second matrix.

(i) Let the order of matrixM beaxb.

11
0 22x2—[1 2]1x2

Clearly, the order of matrix M is 1 x 2.

Maxb X

LetM=[a b]
11
o 2

o ot 2
[a+0 a+2b] =[1 2]

Comparing the corresponding elements, we get,

a=l1landa+2b=2 :2b=2-1=1$b=%

1l|
>

M x =[1 2]

[a b]x

~M=[a b]=

(ii) Let the order of matrix M beax b.

1 4 13
[2 1 X Maxb = S
2x2 2x1

Clearly. the order of matrix M is 2 x 1.

i
LetM_b




2
1 4

1 4 13
M=
)" lSI

a

o=[s]

a+4b 13
2a+b|

Comparing the corresponding elements, we get,

a+4b=13..(1)
2a+b=5..(2)

Multiplying {2) by 4, we get.
8a+4b=20..(3)

Subtracting (1) from (3), we get,
Ja=7 =a=1

From (2), we get,
b=5-2a=5-2=3

a 1
"M‘b_3]
Question 18.
2 X 4 36
IfA_0 1andB=l0 1
Solution:
J&2=2 x2 x=4+0 2x+x=4 3%
0 1ijj0 1 040 O+41 0 1
Given, A% =B
4 3x| |4 36
0 1| [o 1

Comparing the two matrices, we get,
3x=36 = x=12

: find the value of x, given that: A2 = B.




Question 19.

IfA=|> 7,B=0 2landc=| 1 72|
2 4 5 3 -4 6

Find: AB - 5C.

Solution:

Given:A=3 7,B= C: 2 and C= L =2
2 4 5 3 -4 6

Nowy,
i S 7 [0 2]
2 4[5 3
[3x0+7x5 3x2+7x3
" |2x0+4x5 2x2+4x3]
[0+35 6+ 21
“|o+20 4+12]

[35 27
" |20 16]

5C=51 —5= o =23
-4 6 -20 30

. A [B5 O[5 229] 80 &0
20 16] |-20 30] |40 -14

Question 20.
If A and B are any two 2 x 2 matrices such that AB = BA = B and B is not a zero matrix,

what can you say about the matrix A?
Solution:
AB=BA=B

We know that Al = IA = |, where | is the identity matrix.
Hence, B is the identity matrix.



Question 21.

GivenA:I3 0],8: ke and that AB = A + B; find the values of a, band c.
0 4 0 ¢
Solution:
as—P Qe b]_[Fa+0 D+0]_[3 B
"0 4|0 ¢ [04+0 O+4c |0 4c
3 0 [ab] 34a b
A+B= =
i [04]+0c [o 44 ¢
Given, AB=A+B
|38 | _|3+a b
10 4c 0 4+c
Comparing the corresponding elements, we get,
3a=3+a
= 2a=3
==
=
3b=b=b=0
4c=4+c=>3c=4=>c=f‘f
Question 22.
1. 2 1 0
ifP =l2 _1I and Q= [2 ) , then compute:

() P2-Q%(ii) (P+Q) (P-Q)
Is (P +Q) (P-Q) = P2- Q2 true for matrix algebra?



Solution:

O e | N ey B

QZ:I?- 1][2 1‘2[32 gi?lzli ?]

p?-Q2=|5 OH l |—4 4]
P+Q= [2 _1l ' 1I=[4 OI
p-Q=l2 -1H2 1Hg -22]

2 2o 2] _[040 4-4 [0 O
(P+Q)(P—Q)—[4 0"0 _2I‘|o+0 s-gl'lo 8]

Clearly, it can be said that:
(P+Q)(P-Q)= pZ. Q2 not true for matrix algebra.

Question 23.
Given the matrices:
2 1 3 4 -3 1] .
A=4 2],8:_1 > andC—‘ o _2.Fmd.
(i) ABC (ii) ACB.
State whether ABC = ACB.
Solution:
(HAB 6-1
—2 12-2 16 4 10 12

— ls H I ’15+0 5-12] I ]

10 12|| O =2 23040 10-24 -30 =14

o ol | ] W i '
4 2]l 0 —2|7 |-12+40 4-4| |-12 ©

ACB = W e B L
-12 0J|-1 -2| |-36-0 -48-0| |[-36 —48

Hence, ABC 7 ACB.



Question 24.

1 2 6 1
3 4I'B_|1 1
(i) CA+B(ii)A+CB

IfA=
B 0

IandC=l‘2

Solution:
()CA = -2 =311 2=—2—9 —4—12=—11 -16
0 113 4 0+3 0+ 4 3 4
-11 =186 6 1 -5 =15
3 [ 3 4 ’+|1 1 I4 o ]

(GiYCB = -2 —3l[6 1] _[-18~8 =2~3| |[-15 =5
0 11 1 0O+1 O+1 1 1
¥ 2l 15 gl <140 =3

A+CB = -

* [3 4l+[1 1I [4 5]

Thus,CA+B * A+CB

Question 25.

2 1 3 4
IfA= {3 and B = i1 : find the matrix X such that AX = B.
Solution:

Let the order of the matrix X be axb.

AX =B
|
X
2x2 —11hy

|2 1
Clearly, the order of matrix Xis 2 x 1.

axb

1 3

Let X = %
Yy
2 1| Ix 3
b4 —
[1 3 v l—lil

) : find each of the following and state if they are equal:



2X+yl | 3
X+ 3yl |—11
Comparing the two matrices, we get,
2x+y=3..(1)

x+3y=-11..(2)

Multiplying (1) with 3, we get,
6x+3y=9..(3)

Subtracting (2) from (3), we get,

5x =20

x=4

From (1), we have:
y=3-2x=3-8=-5

ol

Question 26.
IfA = T ?,ﬁnd(A-Zl)(A-3I).
Solution:
A-2I=4 2_21 0=4 2
1 1 0 1 | S |
4 2 1 0 4 2
A-3l= -3 =
1 1 0 1 1 1
2 2
A=21A-3)=
( X =i -1“1 —2
242 4-4
T =1 242

4 0
o 4

O W omN
W o N O

Il
bt b s )

|
M.-LM




Question 27.

2 1 -1
0 1 -2
(i) AL A (ii) A. A

Where Alis the transpose of matrix A.

If A =[ ,find:

Solution:
. 1 -1
A=[o 1 -2]
2 0
At=(1 1
=% =2
2 0
(hata=| 1 1[3 1 ";]
il =2
440 240 =290
=240 141 -1-2
“Pul) =1=2 144
4 2 -2
=2 2 -3
-2 -3 5
2 0
(ii)A.Atzlg 1 ";I 1 1
wd =
_|4+1+1 04142
‘[o+1+2 0+1+4|
6 3
o
Question 28.

IfM = 1 ,show that: 6M - M2 = 91: where | is a 2 x 2 unit matrix.




Solution:

Mz_l 4 1” 4 1_|16—1 4+24I_l15 6]
T -1 2|-1 2]“-4-2 -i+4 |-6 3

o 3

e g
-5
i I

Hence, proved.

Question 29.
IfP = . Zl and Q= [3 ; : find x and y such that PQ = null matrix.
Solution:
PO = 2 6(|13 x| _[6+6y 2x+12
3 9y 2 |[9+%y 3x+18

PQ = Null matrix

|B+6y 2x+4+12( |0 O

1949y 3x+18| |0 O

Comparing the corresponding elements, we get,
2%+12=0

Therefore x=-6

6+6y=0

Thereforey=-1

Question 30.

Evaluate without using tables:
2c0s60° —2sin30°% (oot 45° cosec30°
—tan45® cos0° ||sec60® sin90°




Solution:

2c0s60? —2sn30°
- tan45° cos0°®

1 1
= 2)(5 —2X§

wf A

1 -1l 2

|
P

=142 -2+1‘

=1 9

1 —1]

oot 45° cosec30°
sec60® sin90°

1
2 1

nJ

Question 31.

State, with reason, whether the following are true or false. A, B and C are matrices of
order 2 x 2.

()A+B=B+A

(i)A-B=B-A

(iii) (B. C). A= B. (C. A)
(iv) (A+B).C=A.C+B.C
(WA.(B-C)=A.B-A.C

(vi) (A-B).C=A.C-B.C
(Vi) A2 — B2 = (A + B) (A - B)
(viii) (A - B)2 = A2 - 2A. B + B2

Solution:

(i) True.

Addition of matrices is commutative.

(ii) False.

Subtraction of matrices is commutative.

(iii) True.

Multiplication of matrices is associative.

(iv) True.

Multiplication of matrices is distributive over addition.

(v) True.

Multiplication of matrices is distributive over subtraction.
(vi) True.

Multiplication of matrices is distributive over subtraction.
(vii) False.

Laws of algebra for factorization and expansion are not applicable to matrices.



(viii) False.
Laws of algebra for factorization and expansion are not applicable to matrices.

Exercise 9D

Question 1.

Find xand Yy, if:

Bl T B
3 —2l 2X

Solution:
- 2
2" =4
2 -

éx—-2] [-8]_[8
-2><+4+| 10_[ l
6x-10] [8

—2><+14_|4y

Comparing the corresponding elements, we get,
6x-10=8

= 6x=18

=x=3

-2x+ 14 =4y

= 4y=-6+14=8

= y=2

Question 2.

Find x andy, if:
< el ;‘]_3[2 _7]=5[ 2y]




Solution:
B 8][; ;‘,-3[2 _7]=5[3 2]

[Bx+24 12x+56]-[6 -21]=[15 10y]
[Bx+24-6 12x+56+21]=[15 10y]
[Bx+18 12x+77]=[15 10v]

Comparing the corresponding elements, we get,
3x+18=15

=3x=-3

=g

12x+77 =10y

= 10y=-12+77=65

= y=65

Question 3.

=[-2]; find x and y, if:

2X
¥

i [x y]l’;l =[5} ehd [ox ]
(i) x, y 1 W (whole numbers)
(i) x, y 1 Z (integers)

Solution:

b v =23

x? 4+y? =25
and

(i) %, y T W (whole numbers)
It can be observed that the above two equations are satisfied whenx =3 and y = 4.

(i) x, y 1 Z (integers)
It can be observed that the above two equations are satisfied whenx = £ 3andy = + 4.



Question 4.

Given K pd y Write
x - »
-3 4 6

(i) the order of matrix X.
(ii) the matrix X,

Solution:

(i)

Let the order of matrix X be axb

2 1 7
XX, b =

= a=2andb=1
5 The order of thematrix X = axb=2x1

(ii)

.t
e U R Bee B

= 2x+y=7and -3x +4y =6

On solving the above simultaneous equations
nxandy, wehave,x =2 andy = 3

- The matrix X= [x] = [2]
¥ 3

Question 5.

Evaluate:
c0s45°% sin30°

J2c0s0®  sin0°®

sin45® cos90°
sin90® cot45°



Solution:
c0s45° sin30°
J2 00s0®  sin0®

sin45® cos90°
sin90% oot 45°

—
o

o

O Nl
o O
o

—

+ +
[0 3 G} [
M

o s N e

§ =4
it

Question 6.

0 _1],8 =l—5

IfA = and 3A x M = 2B; find matrix M.

4 -3 6

Solution:

Let the order of matrix M beaxb.

3AxM=2B
= |
30 ! XMaxb-zl 2
5 —32x2 62::1

Clearly, the order of matrixMis2 x 1.

LetM=|"
y
Then,

0 —1] [x -5
3[4 -3y _2[ 6]
[o -3xx_-1oI
12 -9/ |y 12
0-3y | _ |-10
l12x—9v|‘l 12]



ool 2

12x -9y 12
Comparing the corresponding elements, we get,
-3y =-10
= _ 10
3
12x-9y=12
=>12x-30=12
= 12x =42
S%m L
2
z
“M=| 2
10
3
Question 7.
a 3 [2 b : [ | S 0O
If A 1+l1 _2]—1_2 =k 3,.ﬁndthevaluesofa,bandc.
Solution:
a 3 [2 bl_[11_[ o
4 1 1 -2| |[-2 ¢ 7 D
a+l 2+b 5 0
7 =1-cC i AR |

Comparing the corresponding elements, we get,

a+1=5=a=4
2+b=0=:b=-2
-1-c=3=c=4



Question 8.
12
21

(i) A(BA)
(ii) (AB). B

21

IfA=
12

and B=[ ];ﬁnd:

Solution:

12 s |
A= e 2
(i)

2 1[4 2
B 2”2 1]

RP+2 4+1
It a 242
|4 Sl

5 4
12|l4 5
MBA):[z 1] Is 4]
_[4+10 5+8
1845 10+

14 13
13 14

(ii)
AB=1 2|12 1
2 1)1 2

_242 1+4

441 2+2I

4 5

s
4 sll2 1
(ABB= . 4"1 2]

845 4410

10+ 4 5+8‘

13 14
14 13




Question 9.

Find xandYy, if: ; 3:; ? =[152|
Solution:
x 3x][2 _Isl
Yy 4y||l
2X 4 3x| _
2y + 4y 12

‘\ml
Comparing the corresponding elements, we get,
5x=5"x=1
by=12= y=2
Question 10.

: -3 4| 2 10 T—— .
IfmatnxX-[ 5 _3“_2| and 2X-3Y-|_8 : find the matrix'X' and 'Y".
Solution:

-3 4| 2
x=3 33
_|-6-8
1 4+6
__|-14
110
Given, 2X - 3Y = lg



-1 10
Y =2 -
oI

“jl}zl-lfgl

3Y =

fe

Y=1[—38
3| 28

Question 11.

: 2 —1 -3 2 i 0 ¢ ’
leenA—2 OI,B—l 40 andC-[O 2,ﬁndthematnstuo:hthalt.
A+X=2B+C
Solution:

GivenA+X=2B+C
2 —1 -3 2 1 0

Xi=2

2 O+ <4 O]+l0 2‘
2 =1 -6 4 i1 0

¥ =

2 0+ 8 0+[0 2]
2 -1 -5 4
2 0+x_ 8 2
X=—5 4_2 -1

8 2 [2 O
-7 5

SEE

Question 12.

Find the value of x, given that A2 =B,

2 12 4 x
A=[O ) andB—O {




Solution:
A 2 12
0 1

0

AZ =
0 1o 1

4+0 24+12] [4 36
0+0 041 ]| [0 1

Given,A2=B

4 x
0 1

4 36|
0 1|

Comparing the corresponding elements, we get,
x=36

Question 13.

.and | is identity matrix of the same order and At is the transpose of matrix A, find At.B + Bl

wa=l; Jle=|?

1 3 -1 3

Solution:

]




7 3] 4 =
LAY B4+Bl =
L N Y

“fic 3]

16 2

Question 14.

GivenA = |2 '6,B= =5 & ondiu| T @
2 0 4 0 02

Findthe matrixXsuchthat& + 2X =28+ C.

Solution:

; 2 -6 -3 2 4 0
Given . A:-[z 0], B=[4 0] and Cs[o 2]

Now, A+ 2X =B+ C

_[2 6], 0 _o[3 2],[4 ©
2 0] 4 o|o 2
_[2 -6], 55 _[6 4],[4 0
2 @ '8 o] |o 2
2 -6 -6+ 4 4+0
=ls i P B 0+2]
D 2] D off
= 2X =
2 107" "2 2
Sox |2 4].[2 -6
8 2|7 |2 o
-4 10
»2x- 2]
Ly 1[4 10
26 2

:xa[’z 5]
3 1



Question 15.

4 -2

2 Bl e e
LetA_I6 _3,,8 li _llandc ‘ y _l.FlndA A +BC.

Solution:
pz_[4 2|4 -2 _[16-12 -8+6]|_[4 -2
6 -3|l6 -3| [24-18 -12+9| |6 -3
ac=[0 22 3_[o+2 0-2_]2 D
Y =l 3 <] T D Bpdl

4 =2 4 =2].12 =2
AZ _A4+BC= .
& [6 -3] [6 -3H—3 4]

"o o' |-3 4
L 2 =2
i i !
Question 16.
|1 0 _ 2 3 . 2 2
LetA—[2 1], B = [_1 O].FmdA +AB + B~
Solution:

e B T] s [—21 g]

A2=AxA=10x10
21 1 2 1

- Ix1+0x2 1x0+0x1 1 0
Ox1+1x2 2x0+1x1| |4 1

AB=AxB-= : Ox 2 B
2 1 -1 @



_[1x2 +0x(-1) 1x3+ 0x0
2x2+1x(-1) 2x3+1x0

¥

B2=BxB= [2 3]x [2 3]
-1 0 -1 0

=- 2x2+3x(-1] 2x3+3 x0
(-1)x2+0x(-1) -1x3+0x0

[t 6

<2 -5

© A2+ AB+B2= . 0+23+ 1 6
4 1 3 6 -2 -

5

Question 17.

IfA = [_i 2],8 = [_; g], C= [-; :]and 3A-2C=6B, find the valuesof a,band c.
Solution:

3A-2C=6B

S 3 &) o[-t 4_gf < 4
-4 8 3b] |-30
9 3a _[-2 8]_ 6c 24]
-12 24| |6 b|7[-18 ©

(11 38-8 6c 24
-18 24-2b| [-18 O

Comparing the corresponding elements, we get,
32-8=24 = 33=32=>23= .3_’%.—. 10.‘?.
3 3
24-2b=0=>2b=24 2 b=12
11=6c=>c= _1_1= 1_5.
6

6



Question 18.

p O 0 —q
0 2 1 O I
Find the values of pand q.

C—{2 ~2| and BA = 2.

B 2

GivenA = 'B=l

Solution:

_Pp O 0 —q o g
A¢02LB=L OLC=L 2‘
0 -qglp 0] _[0 -2g
1 olig 2I_lp 0
2 -2|[2 -2| [0 -8
2 2|2 2]’“[8 0

0 -2q] [0 -8
p ol'ls o]
By comparing,

-20=-8=q=4
Andp=8

BA=

c2=

BA=CZ2 =

Question 19.

GWMVL14LB_HAE4JawD‘L

.Find AB + 2C - 4D.

Solution:

g O [ e
e = ™

Question 20.

Evaluate:
4s5in30° 20o0s60° [4 5]
sin90° 2cos0° (1D 4



Solution:
4sin30° 200s60° | [4 5]
sin90°  2cos0® |[5 4

45
5 4

_ 2 1][4 5] 8+5 10+4
1 2[5 4] 44+10 54+ 8

Question 21.
ra=| ? 1,1:1 O,fMdA2—5A+ﬂ
-1 2 01
Solution:
1 0
Given that A= 3 o 5 5
-1 2 01
We need to find A% - 5A + 71
A% = AxA
g 3 1
= s
2 aH L
[9-1 3+2
-3-2 -1+4
[8 &
-5 3
SA=5 & L
-1 2
15 5
-5 10

10
7=7
o 1]



|7 0
o 7
2 8 S 15 5 7 0
A -5A+7] = - +
-5 3 -5 10 07

8-154+7 5-5+0
" |-5454+0 3-10+7

v 0 0
“lo o
Question 22.

0

2 1 0
Given & = [ }and 1= [D J and &% = 94 + ml. Find m.

-1 7

Solution:

AZ = om + M

=AZ-9a=mI_(1)

Now, AZ = AA

i [—21 ﬂ {—21 ﬂ
) [Z 59}

Substituting AE in (1), we have
AZ-9A=mI

4 0 2 0 1 0
= -9 =m

-9 49 -1 7 0 1

4 0 ig2 0 mo 0
:} - =

-9 49 -9 63 0 m

-14 0] [m O
0 -14] |0 m

=m=-14

=




Question 23.

. . 4s51n30° o©osOP 4
Given matrix A = [ s 4sin30°]and B—[S]. If &% =8,

(i) Write the order of matrix X.
() Find the matrix X'

Solution:



Given, A= [

cos 0P

dein30P ooz

& sin 30P

(i) Let the order of matrix X =mx n
Order of matrix A=2x2

Order of matrix B=2x 1

MNow, 8% =B

== A X

=B

2u2 " Pman = Py
L

sm=2andn=1

Joao-

Thus, orderof matrix X =mx=xn=2x1

(i) Let the matrix x = [1
Y

AX =5

=

<

2

> 1
12

[45in30°
cos 0°

o
I

)

1

2

|

X
Y

cosd®

|
:|

X
Y

|
y

|

sin 30

5

X
Y

(2% 4+ y

—
| X+ 2y

=dn+y= 4
X+ M =5

-

)
|
Y
co (2]

Multiplying (1) by 2, we get
AX+2y=8..(3)
Subtracting (2) from (3), we get

;|

5

y



=3

=¥=1

Substituting the value of x in (1), we get
2N +y=4

=2+y=4

=y=2

Hence, the matrix X = [ﬂ = [1}

Question 24.

[1 3] -2 1]

A "3 4) P |3 2

and A* - 5B* =5C.

Find the matrix C where C is a 2 by 2 matrix.

Solution:

1 3771 3
A® — A xA-
8 {3 4}{3 4}

[1x1+3x3 1x3+3x4 | [10 15
" 13%x1+4x3 3x3+34x4| |15 25

82 _g.p_ |2 ]2 1

-3 2|l-3 2
B —2x—2 +1x-3 -2=x1+1=2 _1 0
|3%x-2 +2%x-3 3x1+=2%x2| |01

2582 =5¢C

10 15] 1 0] __.
15 25 0 1

10 157 [5 0O
= [15 25}_ [D 5} -

Given: A



- 5 15=5C
15 20

:'#5[1 3}= 5C

9 4

3 4
1 53
=C - [3 4}
Question 25.
o [1 1]
; I8 3] yor 2
Given matrix - - _ Find the matrix X if, X = B< - 4B.
[a] [5]
-
. b [50]
Hence, solve foraand b given - - ~"7-.
Solution:
2 B 1 1]/1 1 B 11+1x8 1x1+1x3
BT =BxB- [a 3/18 3]7[8x1+3x8 8x1+3x3

4 _at 1_[4 4
8 3| |32 12

Given: X = B* - 4B

~x _ |9 4]_[4 4]_[50
T 132 17 32 12| |0 5

Tofind:aand b

xm - [550} ....given
- Eu g}m ) {550}
=[5
e

= a = 1and b = 10

Fi

32 17

}



