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: X y+2 = 51 Jfindx,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

(i) -4 a+5_b+4 2
3 2|1 3 -1

(i) a a—b_3—1
b+tc 0 | |2 O
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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]
ijB-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]= 2-6]_[- ]
5
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_[2+1-6]_[-
S+4+2] [11
(ivJA-B+C= ANk - @
15| 4] |-2

o 2-1+6-: ¥
5-4-2] |[-1

Question 6.

Wherever possible, write each of the following as a single matrix.
of 3T 3

3 4 1 -7
(i) [2 3 4:|_ [0 2 3]

S 6 7 6 -1 0

il [0 1 2]+[3 4]
46 7| |6 8

Solution:
m[l 2]+[-1 —2]_[1-1 2-2]_[0 0]
3 4 1 -7 3+1 4-7 4 -
(m[z 3 4]_[0 2 3]_[2-0 3-2 4-3]_[2 1 1]
a3 6 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 :

0% 2k S5

(i)[-8 x]+[y -2]=[-3 2]
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Solution:

—

52 s
s[4 -5

=>[-43 Py 2] 1 [-‘; Zz]

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

fl—8 x]+[y -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:
v’ :[ 5 -3]
-2 4
Mt = 5 "'2
-3 4

. 5 -31 [5 -2] [5+5 -3-2] [10 -5
{I)M+M=[—2 4]*[-3 4]'[-2-3 4+4]’[-5 8]

| 5 -2] [5 -3] [5-5 -2+3] [0 1
{')NF'M’[-B 4]'[-2 4]'[-3+2 4—4]"[-1 o]
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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 S]

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

[2 -3]-X=[0 Z2]+[-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]
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Question 11.

Given}-\=[_1 O]and8=[

-4
()A+X=B
(i) A-X=B
(ii)X-B=A

Solution:

w [ 0] [3 <3
|2 =4l |=2 D

Question 1.
Evaluate:

(8[5 -2]
(ii )7["01 f]

(mp[_zl 03]+ E g]

wr{-47]
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-2 0

A
3 -3]1[-1 0
“l2 B8] |2 -4

3 =3
-2 0

=3

3+1 -3-0] [4 -3
—-2-2 0+4]| |-4 4
-1-3 0+3

<4 3
2+2 -4-0|" |4 -4

5.8 0=87 (2 -8
- -7 ¢ -4

Exercise 9B

e @)

]; find the matrix X in each of the following:
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Solution:
(iB[5 -2]=[15 -6]
(”)7[-01 ﬂ=[—07 174]
(iii)z['21 _03]+

ool 3T (2] (2] [ 29)-[24

Question 2.
Findx and y if:
(B[4 x]+2[y -3]-[10 O]

5[4 7] 4]

Solution:

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

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

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

Comparing the corresponding elements, we get,

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

{547 -]
el o

[ -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

e @)

3 3]_[-2 0],[3 3]_[-2+3 0+3
50| |4 -6|] |5 0| |4+5 -6+0

-l

1 3
9 =6
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Question 3.

; 2 1 11 3
leenA_[3 OI'B_[S QandC lo o s find:
()2A-3B+C
(iil)A+2C-B
Solution:
(i) 2A - 3B+C

< I l o ol
. 3 —1
- 15 6

6—-15+0 0-6+0
[ -ﬂ

_[#-8=5 2_3-1|

9 -6
(ii)A+2C-B

oo ol -
[ ofo oIk 4

_2-6—1 1-2-1
34+0-5 0+0—2I
_|-5 =2
-2 —2]

Question 4.

4 -2
4 0

2 2

{ _=3 s find A

o e
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Solution:

M P

S D) [ B
= 4 —3L¢4 o’
D gD
= e -3-4
6 0
~|-3 -4

A=1|

s - o

-3 =3 -1 =1
Question 5.

2 3

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

00
C+B=
k 0

4
Given A = l1

andB = I_4 —ll

38 =D

Solution:

ooy o - S Bt S

23| =3 =2| 48| |-3 =2| [4-=3 6~=2 1
(iilC+B= g 9
0O 0
C=O 0-B=0 O [-4 -1 [0+4 O+1] (4 1
0 0 0 0 [-3 -2| [0+3 042 [3 2
Question 6.
If2g >1(+3[i Zl: 125 —87 : find the values of x,y and z.
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Solution:

of2 x+3l1 3]= 2 -7|
o 1|7 ly 2| |15 8
6 2¢ [3 9 [z -7
lo 2| *lzy 6" |is 8|
9 2x+9| [z -7
|3y 8 | [15 8

Comparing the corresponding elements, we get.
2X+9=-7=22%=-16 =»X=-8

By =45 = y=5

z2=9

Question 7.

-3 6
GivenA =
iven l 5

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

(i) 2a— 1at v at - 1a
2 3 3

Solution:

~[o 5

~2 B
65 —9
(i) 2A + 3AT

St 9

At =

[ 2 o)
iy
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(i) 2AT- 3A

-5 -

I;S Al

~18
12 9
(iii)_l.A_lAt
2773

_1[-3 6] _1|-3 ©
2lo -9/ 3[6 -9

T 2| Lo
2 -3

_[-3 o] i3 &
0 -9

Question 8.

1. 4
-2 0
Solve for matrix X:
(i X+2A=B
(ii)3X+B+2A=0
(iii) 3A-2X =X - 2B.

Given A = {

5 .
andB=[ 1|
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Solution:

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

X =% ‘1-2l

1
2 ff [B 2
1 "l-40]
0

X =
5 1

(ii)3X+B+2A=0
IX=-2A-B
1 1] [2 -1
el oHi 1]
=D =B B =y
4 oH1 1]
-4 -1
A,

-

x|
e

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

i 1 2 -1
L P 0‘4’2‘1 1|

3 3 [4 -2
S
7 A

3X =

o
L 2

woe| B 3
==
3 3
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Question 9.

IfM= 0

1
i andN_O

S
3

3M+5N =

Solution:
3M + 5N
0 1
=3 5
i+l

[3+4]
-

Question 10.

If I is the unit matrix of order 2 x 2: find the matrix M, such that:

-1 0
4 1
2 -5
0-3]

(i)M-2I=3l

(i) 5M + 31 = 4[

Solution:

4 1

-1 0
2l
-4 1‘+

P

(i)M-2I=3I_1 0]

-

4 1| %o 1
30 |20
12 3|+[o 2]
~10
2 5]

-

-
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(ii) 5M + 3] = 4[2 —5]

0 -3
2 =5
0 =3
e 3

s ok

i

M= 4

-
woff 2

m=25 9= 3

Question 11.

find the matrix M

4 3 2
Jram=sf} 3]

Solution:

1 4
-2 3

|+2M=3|g —23|
3 -69] ) |—12 ;] =|§ _212I

4 1
= M=
-

=>2M=I
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Question 1.
Evaluate: if possible:

OB 2] é

(1 -2] - 3]

ol ol

I

-1 3]

(iii)'g
6 4

(iv) —

Solution:

([ 2]|2

2 3

i -2)"7 7

(m)[3 1

6 4

v, [t 3]

=[6+0]=

[6]

Exercise 9C

]_[_2+2 3-g=[0 5]

155501

The number of columns in the first matrix is not equal to the number of rows in the
second matrix. Thus, the product is not possible.

Question 2.

o 2
If A= =
& 's -2I'B l

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

Solution:

Get More Learning Materials Here : I
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(i)AB=[

A=l 2 3

(iii Al =

(iv)IB =

Get More Learning Materials Here : i

0 2|t -1
5 -JE 2’
0+6 044
5-6 -S—J
6 4
—1—4

-5 243
0+ 10 6—4
-5 4
i

e

O04+0 042
5-0 O—J
0 2
5 -2
1 Oll1 -1
o 1 2]
140 —-1+40
043 0+2]

= A

e @)
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0 2|0 2
2 _
(WA"=|5 -2“5 -2l
_[04+10 0-4
“|l0-10 10+ 4

<5 ud
“|-10 14
o [T =11 -1
(MB* =13 2“3 2]
|1_3 _1_2]

346 -3+4
gy -2
5 7]
2r -2 =30 2
St P
0-15 —446
PN
|—15 2]

S 16

2:
WA =lc _Jlls 5
_[0+10 o_4l

g

0-10 1044
10 -
=[—10 14I
s [t =1t —1
(VB =15 2”3 2|
I
[3+6 -3+4]
gy 8
-5 7]
2 -2 =30 2
a5 7s 3
0-15 —446
[0+5 18—2]

-15 2
S 16
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Question 3.

3 9 16 )
IfA= [0 1] ndB = [0 y] find x and y when A® = B.

Solution:

Given:A=[3 X],B=[9 16]andA2=B
01 0 -y

NOW,A2=AXA
_[3 x]x[3 x]
0O 1 0 1
9 3x + X
=[0 t ]
9 4x
=[0 1]
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 3x

1=k
31|I0yll E
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Solution:

4 3x||S| |y
of ZJ1-H
20+3x_ Y
5x—-2] |8

Comparing the corresponding elements, we get,
SX-2=8 = AX=2
20+3x=y=> y=20+6=26

() oflr 1y _|2 2
-3 1|0 vy -3 -2
x+0 x40]_[2 2
=340 =34y |=3 =2
X X |_|2 2
-3 B4yl 3 =2
Comparing the corresponding elements, we get.
X=2
3+y=-2=xy=1
Question 5.
1 3 1 2 4 3
f — — = ,ﬁ .
ta=ls o=t Janac=[? Jm

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

Solution:
(i)AB_1 311 2] _[1+12 2+9] [13 11
12 4ll4 3| [2+16 4412 |18 16
(ABYC = 13 114 3]_[S2+11 39422| _[63 61

18 16|l1 2| |[72+ 16 54+32 88 86
(iiBC: _ 44-2 344 _
16+3 1246 19 18
_[6457 7454] [63 61
12476 14472 |88 86

ABC) = [ ]I
4{i19 18
Hence, A(BC) = (AB)C

e @)
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Question 6.

0 1
Givenﬂx:[0 v 6] andB=|-1 2|, find;if possible:
3 0 =1
-5 -6
(i) AB (ii) BA (iii)A2
Solution:
04 6 % il
(i)&—B=3 5 _1|—1 2
-5 -6
_|0-4-30 04+8-36
~10=0%45 3+0+6]
_|-34 -28
|5 9‘
0o 1
(i BA = -1 2’2 3 _?I
-5 -6

0+3 040 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 [j‘f i] FindA2 + AC- 5B,
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Given:A-[2 1],8-[4 1]andC[—3 2]
0 2 -1 4

A2 2 10[2 17 [4+0 2-2] [4 ©
0 -2Jl0 -2| [0+0 0+4] |0 4

ac [ 13 2|_[6-1 4+4]_[7 s
“lo -1 4[7|0+2 0-8]" |2 -8

4 1 20 5
58'5[-3 -2]'[-15 -10]

T o el M
0 4)"l2 -8]7[-15 -10

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

[-23 3
17 6
Question 8.
1 2 . . .
ifM= 5 and | is a unit matrix of the same order as that of M; show that:
M2=2M+3I
Solution:
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L

1+4 242
2+2 441

o

1 2] ft ©
M43l =2 3

FX
i

Hence, MZ=2M < 31,

Question 9.
lfA=g g],s=l? _EI,M=E _1 and BA= M2, find the values of a and b.
Solution:
0 -blla O
Dpy= 1 ojjo 2
_|04+0 0-2b
“la+0 040
_C)—2)
“la O
i —1jj1 -1
M= 1 1”1 1‘
_J1-1 -1-1
g | £ % B ST
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-2

2 0
Given, BA = M2
0 -] [0 -2
a 0| |2 0

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

Question 10.

4 1
2 3
(i) A - B (ii) A2
(iii) AB (iv) A2- AB + 2B
Solution:

. 41 [10] 31
('P‘"B=[2 3]"[-2 1]=[4 2]
2[4 14 1

(DA™= | JE 4

1642 4+ﬂ

8+6 249

18 7
14 11
10

4 1
("')AB=[2 3“-2 1
42 Papd
2-6 0+3
2 1
oy

1 0

omy ,find:

Given A = I

andB=l
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(iv)AZ — AB +2B

18 7 2 1 i 0
14 11I |-4 3| ‘—2 1|
|16 6+ 20
18 8| '|-4 2
_[t8 6
14 10
Question 11.
1 4 t 2
lfA=[1 _3]andB=[_1 _l,ﬁnd.

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

Solution:
: 1 4 1 2
onvel 33 3

o o 4

'4+ 0 12- 24I

2 6
'z -

(A+BY =

0+0 0O+16
I4 —12]

0 16
1 4|1 4
1 =311 -3

[1+4 4—1zl

(iDA% =

1-3 449
=

-2 13
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1 201 2
Bl -1"-1 —1l
_l1_2 2_2|
i, Rl
=l-—1 OI
0 —1
5 -8 [-1 ©
APR= T 13]+‘0 -1|
_I4 —8|
—2 12

(iii) Clearly, (A+B)2 » A2 + B2

Question 12.

Find the matrix A,ifB= lé 1

Solution:

B2=B+ 1A
2

1a-g2.p
2

A=2(B2-B)

= 1 4

_[440 241
_Io+o 0+1]
|4 3
o 3

82_B=I4 3]_‘2 1]
0 1] [0 1
2 .2

b ol
A=2B? -

3
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Question 13.

: and AZ=1|:findaandb.

IfA= e
Solution:
-1 1
A=
ab
-1 Al=1 3
A% =
a bll a b
| 14+a —=1+b
" |-a+ab a+b?

It is given that A=,

i+a —=14b] [1 0O
'|-a4+ab a4b®| [0 1
Comparing the corresponding elements, we get,
1+a=1
Therefore,a=0
-1+b=0
Therfore,b=1
Question 14.

2 1 2.3 1
A 0 O]'B [4 i and C IO ;I en show tha

(JA(B+C)=AB+AC
(i) (B-A)C=BC-AC.
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Solution:

et 3o 3£ ]

v ]

_6+4 1443| (10 17

=0 0 l 0 0
AB:[z 1][2 3]=[4+4 6+1]=8 7]
0 0|4 1 0 O 00
AC=|2 1)[1 4I_lz+o 8+2l_2 1o]
0 ojjo 2 0 0 0

AB+AC=§ l l2 10] ‘10 17‘

Hence, AB 4+ C)=AB 4+ AC

) 23 [21_[o2
(”B_A=|4 1H0 ol={4 1]

0 2|t 4
B-AX =
©-AY I4 o 3
B 0+4]
'4+o 1642~ 4 18
BC_23 _2+0 8+6| [2 14
4 1|lo 440 16+2| |4 18
AC___Q 1 2+o 8+2 2 10
0 0
2 14 2 10
BeeRE=1y 18‘ l l l4 18]
Hence, (B - A)C =BC-AC
Question 15.
1 4 -3 2 N s [
If;€3\=[2 1|,B=[ 4 OlandC=[O 2.s:mpllfy.
A2+ BC.
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Solution:

2 |1

A S A
|32 200 A
evec=lo [ ok

4 0 |8 9

Question 16(i).
Solve for xand y:

2 Six| _|-7
2ly| |14
Solution:
14
2><+5y -
Sx+2y| 14

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:

Ky x- 4]| ’-—[_7 _11]
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Solution:

[x+y x—4]|—; —§|=[—7 —11]
[x—y+2x—8 —2x—2y+2x-8]=[-7 -11]
Fy+x-8 —2y-8]=[-7 -11]

Comparing the corresponding elements, we get,

3
2y -8=-11 3 2y=-3y=5
-y+x-8=-7
$-§+x—8=—7

2

> X=1+ § = §
2 2
Question 16(iii).
Solve for xandy:

NS HIGH

Solution:

[ 2-6
ﬁ =
-3+ 2x+3
= ol ™ i
o) (<]
=2y=-4 and 2x =6

=>y=-2and x=3
Thus, the values of x and vy are: 3, -2
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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 22::2—[1 2]1x2

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

Maxb X

LetM=[a b]
11
o 2

11
=11 2
5 o=t 2
[a+0 a+2b]=[t 2]
Comparing the corresponding elements, we get,

a=1anda+2b=2:2b=2-1=1:b=%

1.1_l
>

M x =[1 2]

[a b]x

~M=[a b]=

(i) Let the order of matrix M beaxb.

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

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

d
Let M=
© b
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!
2 1
1 4
2 1
a+ 4b
2a+b

><M=[13’
S5
a 13‘
b

=

X

5

S

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=l = 3]

Question 18.

If A = % 5 and B = s i : find the value of x, given that: A2 =B.
0 1 0 1

Solution:

A2=2 x||2 x=4+0 2x+x=4 3%
0 1|0 1| [040 041 0 1

Given, A =B

4 3x|_|4 36

0 1| [0 1

Comparing the two matrices, we get,

3x=36 = x=12
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Question 19.

IfA = 37 ,B = 02 andC =
2 4 5 3 -4

Find: AB - 5C.

Solution:

Given: A = 3 7]

2 4]

Nowy,
AB=3 7110 2
(2 4|5 3

~ [3x0+7x5 3x2+7x3
[2x0+4x5 2x2+4x3

[0+35 6+21
“|0+20 4+12

_[35 27
20 16

5C=51 —5= o =23
-4 6 -20 30

- AB-5C=
[20 16

Question 20.

35 271 [ 5 -25]_
-20 30

~D

)

30 52
40 -14

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.
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Question 21.

; 30 ab
leen»&_[0 4],8_ 0 e
Solution:
as— P Qe b]_[3a+0 D+0|_|3
|0 40 ¢ |0+0 O+4c |O
3 0 [a b] 34a b
A+B= =
3 [o 4]+0c [0 4o ¢
Given, AB=A+B
|38 | _[3+a b
10 4c 0 44 C
Comparing the corresponding elements, we get,
3a=3+a
= 2a=3
==
2
3b=b=b=0
4c=4+c=>3c=4=>c=j4_
Question 22.
1 2 1 0
ifP =l2 _1I and Q= iz ) , then compute:

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

(F* = lz —1”2 —1I l?; i;?;HZ gl
Q2=[2 1“2 1H;2 gﬁlzli ci)l
#- =g s 115 3
ea-l b - 3

-l 6 - 3

A=lora -dl=lo o

P+QP-Q)= [i g”g

2| |0+0 8-0| |0 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],B:_1 _2]andc—‘ o _2.Fmd.
(i) ABC (ii) ACB.
State whether ABC = ACB.
Solution:
(i)AB— 6-1
B —2 122164 1012
— Is “ I |15+0 5-12] l I
10 12|| O =2 23040 10-24 -30 =14
(e - [ ll l I‘“° A
-2 124+0 4-—-4 12 ©

ACE — -0 -24- 0 18 -24
—12 O -1 —2 36 0 —48-0| |-36 —48

Hence, ABC 7 ACB.
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Question 24.
1 2 6 1
A=l 4]' 11

()CA+B(ii)A+CB

|

o o
andc_‘o )

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

Solution:
()CA = -2 =311 2 | —2—-9 —-4-12 _ -11 -186
0 1113 4 0+3 0+ 4 3 4
-11 =186 6 1 -5 =15
i i el
()CB = -2 =3||6 1 - -12-3 =-2-3 : -15 -5
0 111 1 0+1 0+1 1 1
¥ 2 -15 -5 -14 -3
A4+CB = =
e A e e A

Thus,CA+B * A+CB
Question 25.

2 1

IfA=
A=: ;

andB:l

-11

Solution:

2 : find the matrix X such that AX = B.

Let the order of the matrix X be axb.

AX =B
[2 1 3 L

X
1 32x2 -11 x1
Clearly. the order of matrix Xis 2 x 1.

axb

Let X = %
Y
2 1| Ix 3
X —
[1 3y l—iil
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2X 4y

_|3

x4+ 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.
FA = ‘1* ?.ﬁnd(A-Zl)(A-3l).
Solution:
a_sr=|* 2ot 9_[4 2_[2 o_[]2 2
1 1 0 1 1 1] |0 2 1 -1
A—31=4 2_31 0=4 2_3 0=1 2
1 1 0 1 1 1 |0 3 1 -2
2 2|1 2
A=2IA-3)=
( X =i -1”1 —2
[2+2 4-4
T =1 -2
_4 0
|0 4
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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:
2 1 i
A=[o 1 —2]
2 0
At = 1
=% =2
2 0
(hata=| 1 1[3 1 'él
il =2
440 240 =-2-0
=240 141 -1-2
“Pul) =12 1494
4 2 -2
=2 2 -3
-2 -3 5
2 0
(ii)A.At=[§ 1 ‘21] 1 1
wd =
_|4+14+1 0+142
—[0+1+2 0+1+4I
6 3
o
Question 28.
IfM =
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Solution:

3 o e lenc

—4-2 —14+4 |-6 3
avn_w?—sl 4 1H15 6]
B -6 3
_[24 6] [15 6]
-6 12| |-6 3
-3 9
1 0
~o|t 9-a

Hence, proved.

Question 29.
IfP = § g] and Q= [3 2 : find x and y such that PQ = null matrix.
Solution:
PQ=[2 6] 3 x|_[6+6y 2><+12]
3 9lly 2 |8+9% 3x+18

PQ = Null matrix

[6+6y 2x+12] [0 O

1949y 3x+18| |0 O

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

Thereforex=-6

6+6y=0

Thereforey=-1

Question 30.

Evaluate without using tables:
2c0s60° —2sin30°% oot 45° cosec30?

—tan 45° cos0? |lsecHB0® sin90°
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Solution:

2c0s60°% —2sin30°
- tan45° cos0°®

_[px5 —2xa]t
g 2 1

1 g

oot 45° cosec30°
sec60® sin90°

-1 12 1
P S

sl p D —2+1‘

=f 4

1 _1]

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 + B?

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.
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(viii) False.

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

Exercise 9D

Question 1.

Find xand Yy, if:

3 Rl
3 —2’ 2X

Solution:
- 2
2 =4
b S P RR S

éx—-2] [-8]_[8
—2><+4+I 10"[ I
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:
¢ #l): ;‘l_s[z _7]=5[ 2y]
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Solution:
B 8]l:13 ;‘]-3[2 _7]=53 2v]

[Bx+24 12x456]-[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

=x=-1

12x+77 =10y

= 10y=-12+77=65

= y=65

Question 3.

= [-2]; find xand y, if:

2X
¥

If [x y]lz;]=[25] and [-x ]

(i) x, y T W (whole numbers)
(i) x, y 1 Z (integers)

Solution:

b v =23

x% +y2 =25

and

X4y =2

(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.
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Question 4.

. 2 1 7 .
Given XX = . Write
-3 4 6

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

Solution:

(i)

Let the order of matrix X be axb

5 Al <% e[
xth =
-3 4ho 6 a1

= a=2andb=1
© The order of the matrix X = axb=2x1

(if)

]
1 -2

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

On solving the above simultaneous equations
inxandy, we have, x =2 andy = 3

- The matrigx X= [x] = [2]
¥ 3

Question 5.

Evaluate:
c0s45°% sin30°

J§oosO° sin0®

sin45® cos90°
SiNn90® cot45°
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Solution:
c0s45° sin30°
J2 00s0®  sin0®
1

—

S 1 0
= 2|5
S ool 1
1 S | 1
15y by
1+0 040
_[1 0.5
1t o
Question 6.
0 =1 -5
RN 1y -3I'B=l 6
Solution:

Let the order of matrix M beax b.

3AxM=2B

3i2 :1 X Mo = 2i‘:

3 Zx2 2x1
Clearly, the order of matrixMis2 x 1.

LetM ="

Y
Then,
3O —1X><=2—5
4 -3 |y 6
0 —3Xx_—10
12 =9 |ly|] | 12
0-3y | _[-10
12x — 9y 12
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o[ 2

12x -9y 12
Comparing the corresponding elements, we get,
-3y =-10
= 10
Y= —
3
12x-9y=12
=12x-30=12
= 12x =42
S %=L
2
7
~M=| 2
10
3
Question 7.
a 3 [2 b 11 5 0
If " 1+[1 _21—[_2 =1 3,.ﬁndthev::xluesof::\,b.‘:mdc.
Solution:
a 3 [ bl_[11_[ o
4 1 1 =-2| |-2 ¢ 7 D
a+l 2+b| |5 O
7' =1l-=6l |23

Comparing the corresponding elements, we get,

a+1=5=a=4
2+b=0=b=-2
-1-c=3=2c=-4
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Question 8.

IfA= ;21 and B=ﬁ; ; find:
(i) A (BA)
(ii) (AB). B
Solution:

12 2 4
ap Fefi
(i)

.- 1”1 2]

1 2[2 1
P42 4+1
|1+4 2+J
|4 s
s 4]

o3 3
2 1||5 4
_[4+10 548
“|8+5 10+4I
14 13
|13 14
(i)
i 2“2 1

2 1fji 2
_[242 144
T4+ 2+2]

45
“Is 4]

4 52 1
BaE=| 4”1 2]

_[84+5 4+10

|10+ 4 S+8|

13 14

|14 13]
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Question 9.

X 3x||12
Find dy,if:
indxandy,i v aylls
Solution:
X 3x||2 _ 5
Yy 4yl 12
2X4+3x| S
2y +4y| (12
S5x| |5
By 12

Comparing the corresponding elements, we get.

5x=5=x=1

6y =12 = y=2
Question 10.
; -3 4| 2
If matrix X =
matrix [ 5 _3“_2
Solution:
-3 4|l 2
X‘l 2 —3“—2l
| -6-8
| 446
) -14
110

Given, 2X = 3Y = [ 12]

io]->=
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-1 10
Y =2 -
oI

=[] 4

3Y=—38
28
Y=1”38
3| 28
Question 11.
: 2 -1 -3 2 1 0 ¢ ’
leen,*'&—2 OI,B—[ 40 andC—lo 2,ﬁndthematr|stuchthat.
A+X=2B+C
Solution:
GivenA+X=2B+C
2 —1 -3 2 1 0
Xi=2
2 O+ <4 0]+[0 2|
2 =1 -6 4 1 0
¥ =
2 0+ 8 O+‘0 2]
2 -1 -5 4
X =
2 O+ 8 2
s -5 4_ 2 =1
8 2 [2 O
-7 5
S
Question 12.

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

2 12 4 x
A_IO landB=0 )
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Solution:
A 2 12
0 1

3

AZ =
0 1o 1

B lg 316'

440 24412
0+0 041

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

ncf ool

1 3 -1 3

Solution:

]
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7 =3].[4
LAY B4+Bl =
L l17 -1]+l-1

“fie 3]

-y

16 2

Question 14.

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

Findthe matrixXsuchthat& + 2X =28+ C.

N
O o

T r
|

|
(0]

=

O

LI
J L

+2X =

o

17T

NN RN NN
|
o)
J

|
(o)

Solution:
Given A=[2 —6], B=[—j 2] and C=[4 O]
Now, & +2X = 2B+ C
I 1 4 0
e
4 O 0 2
g[8 4]+[4 0]
-6+ 4 4+0
| 8+0 0+2
2X =
T s 2]
-2 4]_'2 -6 ]

2 0 0 0 2
= +2><=2['3 2}

'8 0] [0 2

S

2 0]

o
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Question 15.

4 -2 0 2 g
S T L P
Solution:
a2 _[4 2|4 -2 _[16-12 -8+6]_
6 -3|l6 -3 [24-18 -12+9] |6 -3
ac-[0 22 3_[o+2 0-2_[2 -2
Y = 3 <] T Dk Bpdl K8 4

43 T4 =2].[2 =2

A2 _A4+BC = s
+ec=ld 312 2412 7]
OI 2 -2|

_|o
“lo oft|-3 4
[2 =2
B =

Question 16.

|1 0 2 3 . 2 2
LetA—[2 1],8_[_1 O:I.FmdA + AB + B4

Solution:

e [;1> ?] e [—21 g]

A2=AxA=10x10
2 % 2 1

- Ix1+0x2 1x0+0x1 1 0
O2x1+1x2 2x0+1x1| [4 1

AB=AxB-= : Ox 2 3
. | 1. @
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} 1x2 +0x(—1) 1x3+ Ox0
2x2+1x(-1) 2x3+1x0

_[23

3 6

B2=BxB= 2 3x = @
-1 6 -4 B

_- 2x2+3x(-1) 2x3+3 x0
_{—l)x 2+0x(-1) -1x3+0x0

[1 6

<2 =3

. A24aB+p2=|1 0+23+ 1 6
4 1 3 6 -2 =3

{1

Question 17.

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

3A-2C=6B

{32 945
-4 8 3 b -3 0
9 33| [-2 8 6c 24
=D 24]-[6 2b:|=[-18 0]
(11 3a8-8 6¢c 24
-18 24-2b]=[-18 o]

Comparing the corresponding elements, we get,

3a-8=24=>3a=32=a=%.2_= 102

3
24-2b=0= 2b=24 2> b=12
11 S

=62 6= el

6
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Question 18.

p O 0 —q|C B [2 )
o 2/ 1 O TR 2
Find the values of pand q.

and BA = CZ.

GivenA =

.

Solution:
p O 10 =g 12 =2
0 2]'8"[1 ol'c"lz 2|

ol_[o -2q
-2

2|k o

0 —2q|_ —8
p O 8 O
By comparing,

-20=-8=>q=4

Andp=28

g

0O —qfp
1 0/
2 =2|[2
2 2|

BA=

c?=

BA=C2 =

Question 19.

. 3 =2 6 -4 2
leenA—L1 4],8_“, C—IsIandD—i2

.Find AB +2C-4D.

Solution:
g [ o

-1 4|1 [-6+ -2
swv-o-{ 9[-
Question 20.

Evaluate:
4sin30° 2oos60° [4 S:I
sin90° 2cos0° ||S 4

Get More Learning Materials Here : & m @& www.studentbro.in



Solution:

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

1

4x— 2><l 4 5
2 2

1 2x1 2
_[2 1][4 5] [8+5 10+4
1 2[|5 4]  |4+10 5+8

13 14
14 13

Question 21.
e ,1=1 D,ﬁndA2—5A+?l
-1 2 01
Solution:
. 3 1 10
Given that A= , 1= )
-1 2 01
We need to find A% - 5A + 71
A% = AxA
g 3 1
= P
% 2% i
[e-1 3+2
-3-2 -1+4
[8 5
-5 3
SA=5 & L
-1 2
15 5
-5 10
1 0
7I=7[ ]
01
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7 0

“lo 7]
A2-5A+7I={8 5]_[15 5]+[7 O]
-5 3] [-5 10 [0 7

8-15+7 5-5+0
" |-5+5+0 3-10+7

" 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 AZin (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

=
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Question 23.

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

(i) Write the order of matrix X.
(1) Find the matrix "X’

Solution:
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, dsin30F cos(e £
Giver, ’ﬂ‘=[ cos0P 4sir'|3f:r:1 and B =[5}

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

Order of matrixB=2x 1

Mow, AX =B

X =B

2u2 " = P2a
L

sm=2andn=1

= A

Thus, orderof matrix X =mx=xn=2x1
N . %
(i) Let the matrix X ={ }
i

Ax =5
:}_45ir‘|30° cos0® {x]_r]
| oos0® 4sin30° ||y 5
4[% |
“ L
1w |5
1 4=
3

L2 201

=dn+y= 4
X+ M =5

(2% 4+ y 4
= =
| X+ 2y 5

1)
co (2]

Multiplying (1) by 2, we get

Ax+2y=8..(3)

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

1 371 3
A® — A xA-
A= 15 all> o

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

82 _g.p_ |2 ]2 1

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

2.58%2=5¢C

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

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

Given: A
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- 5 15=5C
15 20

:'#5[1 3}= 5C

3 4
13
=C - [3 4}
Question 25.
1 1]
B =i 3| -
Given matrix - - . Find the matnx X if, X = B< - 4B.

,a-\ B (5-
Xlb] = 50

Hence, solve for a and b given

Solution:

B2 _B « B 1 1//1 1 1x1+1x8 1x1+1x3 9 4
= W = = =
8 3|8 3 8x1+3x8 8x1+3x3 32 17

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
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