Maths Chapter 8 Matrices Ex 8.3

Question 1.

If A =[345—2] and B = [24], is the product AB possible ? Give a reason. If
yes, find AB.

Solution:

Yes, the product is possible because of

number of column in A = number of row in B
e, (2x2) (2x1)=(2x1)Isthe order of the matrix.

3 57021 [ 3x2+5x4
AB=1,4 _2|l4|~ 4>c2+(—2)>:4‘-
6+ 20 26|
T 8-8 |7 OJ
Question 2.

If A=[2153],B =[1-3—12], find AB and BA, Is AB=BA ?
Solution:

N
B:[—l3 _91}
s <[ 8

-1
2
) [2—15 —z+1u]

1
3
1-9 -1+6 [ -8 :|

and_BxA{_-:i 21][ 3}

[ 2-1 s-3]1. M1 2
“|-6+2 ~15+6/7|-4 -9
Hence AB = BA.

Question 3.
If P = [426—8],0 = [2—1-31]
Find 2PQ




Solution:

2 Y

4 6 2 —3
ro=2y <[y 7

8-6 -12+6 8 -6 4 =12
"20448 -6-8] 212 —14| = |24 28
Question 4.

Given A = [1813] , evaluate A2 — 4A

Solution:

o
A-|8 3
[1 1} {1 1]_4[1 1}

AZ—ap =B SINE] 3 8 3

[ 148  1+3 4 4
T |8+24 8+9] - [32 12]

(9 4 4 4
32 17} - [32 12]

(9 -4 4 -4 5 0
=_32—321?-12]=[n 5]
Question 5.

If A=[3274], B =[0523] and C = [1-4-56]
Find AB —5C




Solution:

[3 ?} {D 2} {1 —5}
a=12 4s8=[> 3landc=l"1 O

3 70 2
a2 4]5 3

[3x0+7x5 3x2+7x3
T |2x0+4x5 2x2+4x3]
(0435 6+21 35 27
~ [0+20 4+12] - [;m 15]

— 5 -25
SC=51_4 6| |-20 30
35 27 5 -257 [30 52
AB-35C=l5 16|=|-20 30 |~ |40 -14
Question 6.

If A=[1221] and B = [2112], find A(BA)
Solution:

1 2
A=[E 1}
2 1
B:[l 2}
2 1 1 2] 1242 4+1 4 5
e =[1 2] " [2 l]=[1+4 242] =[5 4]
1 2] T[4 5
“‘(Bm=[z 1 "‘[5 4]

4410 5+3: 14 13
S [8+5 10+4] T [13 14

Question 7.

Given matrices:
A =[2412] and B = [3—-14-2], Cc = [-301—-2]
Find the products of (i) ABC (ii) ACB and state whether they are equal.




Solution:

2 1
aola 2

3 4
a-l-1 -2

-3 1
col0 =2

_|-15+0 5-12) _|-15 -7
“|-30+0 10-24| " |-30 -14

6+0 2-2][3 4
-124+0 4-4]7|-1 -2
[ -6 0] [3 4
112 o[-t -2

[-18+0 24+ n] B [mlﬁ -24}

_—36+[} 48 +0| | -36 48
.. ABC # ACB.
Question 8.

Evaluate : [45in300sin9002c056002c0500][4554]




Solution:

451307 2e0s607| [4 5
sin90” 2e0s0" | |0 4

sindlF = %._ cosbll" = %
sin 90° =1 and cos 0° = 1

4‘% 2:-::% {4 5]-
Tl aa|ldo4
(2 1] 1[4 5
o2 (s 4

[2%x441%x5 2x5+1x4
__1x4+2>=:5 1x5+2x4

(8+5 10+4] [13 14
T14+10 5+8 |7 |14 13

Question 9.
If A =[-1234], B = [2—4—3-6] find the matrix AB + BA




Solution:

Nk
|

2
AB=[

3
4

-1

|

—4

2 -4 -
_[-2-12  3-18])_[-14 -15
T 4-16 -6-24|"|~-12 -30

T2 AL[-1 3
R E R U
[2-6 6-12] _[-8 -6
Tl4-12 -12-24]7[-8 -36
~. AB+BA
<14 -151.[-8 -6
“l-12 -30)|*|-8 -36
[-14-8 -15-6] _[-22 -21
T [-12-8 -30-36]"[-20 -66

Question 10.

|

2

|

A=[1324] and B = [6111], C = [-20—-31]

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

()CA+B
(i) A+ CB



Solution:
()CA+B

-2 371 2
ca-| 0 13 4
_|1-2-9 '—4*12 1 —lﬁ
Tl 0+3 0+4
CA+B=[ 11 -16]4{ }

[-11+6 -16+1] _[-5 ~-15
a 3+ 4+1|7| 4 50

(i A+ CB

v 2].7-2 -3].[6 1
“13 4]*[{} t]"[l 1]
_[1r 2], [-12-3 -2-3
13 4 0+1 0+1
[1 2 J-15 -5

|13 4 11

[1-15 2-5] [-14 =3
T340 441 4 5

We can say that CA + B # A + CB.

Question 11.
If A=[12—2-1] and B = [3—221]
Find 2B — A2




Solution:

ol

Question 12.

If A =[1324] and B = [2412], C = [5714], compute
() A(B +C)

(i) (B + C)A




Solution:
(i) A(B + C)
o

I=
1
Lol

B=L"

= o
= B e D

[
1
I"'J U_Il

voro-[l i A4

_[ro2qMz+s 1+1] 1 2][ 7 2
3 4||4+7 2+4[7]3 al|ln1 s
[7+22 2+12]1.[29 14
“(21+44 6+24|7]65 30

eron=li o ]

z[ 746 14+3]=[13- 221

11+18 22 +24 29 46|

Question 13.

If A=[1223]and B =[2312], C = [1331]
find the matrix C(B — A)




Solution:

|'—' w. |m '—l |w ml

o
1
IC.-."I '_l| IW I.‘\JI II“C.I '_l

o3 -
C(B‘A]‘[3 1]"[1 —1}

_[1+3 -1-31 [4 -4
=133 3238
Question 14.
A =[1201] and B = [2—130]

Find A2+ AB + B2
Solution:




Given that

2

B=l—21 g]

5 1 Of |1 O
A—A><A=21x21

[1x1+0x2 I1x0+0x1
T | 2x141x2  2x0+1x1

(140  0+0 r 0
1242 0+1|T |4 1

1 0 Z 3
AxB= 2 1 X 1 o

I1x2+0x-1 1x3+0x0 o .3
T 2x2+1x-1 2x3+1x0| = |3 6

5 2 3] 2 3
B =BxB= -1 oJx -1 0

[ 2x243x(=1) 2x3+3x0
| =I1x240x(=1) -1x3+0x0

[43 6+0] |1 6
L1240 340) T |2 -3
5 5 . 0 2 3 1 6
A+AB+B=4 11*13 6| *l-2 -3

1+2+1 0+3+6 4 9
T[443-2 1+6+-3[7 |5 4




Question 15.

If A=[201-2] and B = [4—31-2], C = [-3-124]
Find A2+ AC — 5B

Solution:

2 1
ael0 =2

(41
o

=3 3
c=l-1 4

3 2 1 2 1

Y| I

(Subsitituting the values from question)
4+0 2-2] [-6-1 4+4 4 1
“lo+0 0+4]* 042 o0-8[5|-3 -2
4 0] [-7 8 20 5
“lo 4|2 -8/ |-15 -10
4-7-20 0+8-5 -23 3
T 10+2+15 4-8+10| |17 6

Question 16.
If A =[100—1], find A2 and A3.Also state that which of these is equal to A




Solution:

1 0
a0 -1
1 01 0
pr=pyh=0 —1]0 -1
_|1+0 0+0|_|1 0
0+0 O0+1 0 1
1 0|1 0
3= a2 .
AT=A+A [n 1]"[{1 -
_[{1+0 0+0|_{1 O
0+0 0-1 0 -1
From above, it is clear that A3 = A.

Question 17.
If X = [4—112], show that 6X — X2 = 91 Where | is the unit matrix.
Solution:

Given that

2
4
L.H.s.ﬁx—x2=6[_‘: 2']—[2 g]
_[24 6] [15 6
=1-6 12|7|-6 3
_[24-15 6-6][9 0
=|-6 -6 12-3|7|0 9
'=9[[], ?]=91=R.H.S.

Hence proved.
Question 18.
Show that [1221] is a solution of the matrix equation X2 — 2X — 31 = 0,Where |

is the unit matrix of order 2




Solution:
Given
X2-2%-31=0

> ]
Solution = 21
or

1 2
w2 1

1 2|1 2
2yz=2 1]2 1

[1+4 2421 [5 a4
“12+42 441|745

Now X2 - 2X - 31
5 4 1 2 1 0

= |4 5]‘2[2 1_‘3[0 1]
_[5 412 471 [3 o

14 5714 2/7|0 3
_[5-2-3 4-4+0]_[0 o
“l4-4-0 5-2-3|%|0 o

5 X -2X-31=0 Hence proved.

Question 19.
Find the matrix X of order 2 x 2 which satisfies the equation

[3274][0523]+2X=[1-4-56]




Solution:
Given

3 7100 2 1 -5
[2 4} [5 3}“2}‘:[—4 5}

0+35 6+21 1 -5
= [o+zu 4+12]+2x :[-4 6]

35 27 1 -5
="“[29 1&]*23‘—[4 6]

35 271 1 =51 [-34 -32
27{‘"[2:} 1_5]*[—4 ...&]F [-24 ]

-10
X—l -34 =32 [-17 -16
T 2124 -10]| " |-12 -5

Question 20.

If A = [1x1x], find the value of x, so that A2 — 0
Solution:

Given

1 1
A=|T =

1 111 1
Az=|T T|T T
I 1+x l+x
Tlx+x2 x+x2

A?=0

o 1+x 1+x] _ 0 0
"[x+x2 x+x2]'0=[0 0]
Comparing 1 +x=0 =x=-1
Question 21.

If [1030]]2—11=[x0] Find the value of x




Solution:
o of[5] -1
0 0p|-=1 [0
ool
[0 0] [0
-l
| 0] |0
Comparing the corresponding elements
¥ =-1
Question 22.

(i) Find x and vy if [-302-5][x2]=[-5V]

(i) Find x and v if [2xyXx3y1[32]1=[169]
Solution:




=10=y=y=-10
Hencex=3,y=-10

) 2x x| |3 16
@1y 3yl 279
(2xx3+xx2 16‘]
|yx3+3yx2]| " |9

(6x+ 2x 16
= |3y+6y] T |9

= 15) -5

Comparing, we get

o

16
x=16=2x= ? =)

| 9
and9y=9=&y-§=-1

Herex=2vy=1

Question 23.

Find x and v if
[x+y2xyx—=y][2—1]=[32]




Solution:

Given
r+y oy 20 |3
2r r—uy| |—1| |2
2x + 2y -y |3 '
= [ 4x —x+y]"_[2}

- [% 2]-[]

Comparing the corresponding elements

2xt+y=13 a1}
3x+y=2 .(I7)
Subtracting, we get

-x=1=>x=-1

Substituting the value of x in (i)
2(-D+y=3=-2+y=3

= p=3+Z=5
Hencex=—-1,y=5
Question 24.

If [13231]x00y]=[x900] find the values of x and y
Solution:

Given

1 2| |x []'_.1: (0

33010 yw| |90

i x+0 0+2yf [x 0
3x+0 0+3y 9 0

X 2 X )]
=7 [Sx 3';] = [9 {J
Comparing the corresponding elements
2y=0=y=0
3x=9=x=3
Hencex=3,y=10
Question 25.
If [3245]=[acbd][1001] write down the values of a,b,c and d




Solution:

Given
3 4] [a B]J1 0
2 5 e d| |01
3 4| _|a+0 0+b
=, [z 51'[“0 0+d]_

= [ 4[]

Comparing the corresponding elements
a=3b=4c=2d=5

Question 26.
Find the value of x given that A2 =B

Where A = [20121] and
B = [40x1]

Solution:

[2 12}
A= 01 and

o i

A2=B
= A XA =8,

2 12[2 127 [4 x
= =
o il 1 e 1)
[2%x2+12x0 2x12+12x1‘_ 4 x|
| 0%2+1x0 ﬂx12+1x1Jh 0 1J
[4+0 24+127 [4 «x
“lo+o 041 | T o1

4 36 4 x
— =
0 1] Jo1

Comparing the corresponding elements of two
equal matrices, x = 36

Question 27.
If A=[20x1] and B = [40361], find the value of x, given that A2 — B




Solution:
Given

F .’J:IE 1:}
pz=|0 1f0 1

, .[4 3x:| B {4 36]

10 11710 1

Corresponding the corresponding elements

Ix=3=>x=12

Hencex=12
Question 28.
If A=[30x1] and B = [9016—V] find x and y when A2 =B
Solution:

Given

[3 ;l?] lg 16]
A=Y lfandB=10 -v find x and y when A2=B
Now, A2=A x A

(3 x 3 %
1o 1 * o 1

(9 3x+x 9 4x
1o 1 |Tlo 1

We have A% = B
Two matrices are equal if each and every
corresponding element is equal.

9 4x 9 16

Thus, 1o 1{=]0 -y
=4x=16and | =y
=>x=4and y = I

Question 29.
Find x, y if [-2301][—12x]+3[—21]=2]y3]




Solution:
Given

e o] -+f
__32:-—' s i"] R [—36] - [z: ]

2 -6| [2y]
-3+2x| T [3] 7|6

2-6 2y -4 [2y
-3+2x+3) |6 = [2x| |6

= 2x=6and 2y =4

T
= x=5andy=-7

= x=3and = y=-2
Question 30.

If [a110]1[4—332]=[b411c] find a,b and c
Solution:

i o] 52 i

da—3 3a+2( (b 11
-|4+0 340 14 e

4a-3 3a+2]_[b |11
ad MK Ik Lc]

Comparing the corresponding elements
3a+2=11=>3a=11-2=9

. a=2 =3

3
4a-3=b=>b=4x3-3=12-3=9
Ime
Hencea=3,6=9,c=3




Question 31.

If A=[104—-1] ,B = [20x—12] find the value of x if AB = BA
Solution:

Given

I ]

240 x=2 (2 x-=2
0+0 o+Li|=lo 1

%10 2 " o
2 9 2

Comparing the corresponding elements
X=2=8~x=>x+x=8+2=>2%x=10

o B el

Question 32.
If A =[2132] find x and y so that A2 — xA + vl




Solution:

Given
2 312 3
pz=|1 2|1 2
4+3 6+6
=[2+2 3+4] [ ] =xA +yl

[ G- 2ol ]
- [2 5% s )

_12x+y 3x
- x 2x+y

Comparing the corresponding elements
Ix=12=x=4
dx+ty=T=22x4+y=17
= 8+y=7 =2y=7-8=-1
Hencex=4,y=-1
Question 33.

If P =[2369], O = [3yx2]
find x and y such that PQ =0
Solution:

Given

—

PQ=[2 6][3 x]=[6'+6y 2x+12]
3 Olly 2 9+9y 3x+18
- ~PQ=0
[6+ 6y 2x+ 12] | [o o]
9+9y 3x+18| |0 O
Comparing the corresponding elements
6+6y=0=>6y=-6 = y=-1

A+12=02u=-12=>x=-6
Hencex=-6,y=-1



Question 34.

Let Mx[1012]=[12] where M is a matrix
(i) State the order of matrix M

(i) Find the matrix M

Solution:

Given
(i) Mis the order of 1 x 2
let M =[x v]

2o M5 3=k 2]

= [x+0 x+2%] =[1 2]

Comparing the corresponding elements
x=landx+2y=2=1+2y=2

=02y-724-l=l=>y=%

1 : 1
= == M=|1 =
Hencex=1,y 2 S M [ .2]

Question 35.

Given [2—314] X =[76]
(i) the order of the matrix X
(i) the matrix X




Solution:
We have

ey

(i) Weseethat 2 x2x2x1=2x1
=» The order of X is 2 x 1

- 1
(:I]I.et}{=_y_
2 1 [x] [7 2x+y 7
So,|_3 4 y] T (6 = [-3x+4y| T |6
xx+y=17 -(F)
~3x+4y=0 (1))
Multiplying (7) by 3 and (i) by 2, and adding
we get :
6x + 3y =21
—6x+8y=12

11y=133 y=3
From(i),2x=7-3=4=x=2

]

Question 36.

Solve the matrix equation : [41] X = [-4—182]
Solution:

H

Let matrix X = [x v]

4 -4 8 4x 4y| |4 8
gt [l]{x:y] =[—l 2] =?[ x y :|=[‘-1 2:|
Comparing the corresponding elements.
4x=-4 = x=-1
4y=28 = y=2
S X=[-1 2]




Question 37.
(i) If A = [2—4—15] and B = [—32] find the matrix C such that AC = B

(i) If A = [2—4—15] and B = [0 -3] find the matrix C such that CA = B
Solution:




Lctmanixc=[1]
y

[ 2 -1][x]_| 2x-»
"AC*[‘*" 5][}*]h|:—4x+5y]

But AC=B

BT

Comparing the corresponding elements.

2x-y=-3 .. (i)
-4x+5y=2 ...(i1)
Multiplying (i) by 5 and (i) by 1
10x-5y=-15

—4x+5y=2

Adding, we get 6 x = — 13 = x=-'—é-§-

Substituting the value of x in (i)

13 13
o(ZB) o 213
(ﬁ)y i



— =-—3+£=_9+13—i
Y 3 3
. i X
- ¥ 3

-13
6
S Marix C=| 4
3

(if) A=|:_24 5]andB==[0,—3]
Letmatrix C=[x ]
Since thematrix Ais2x2and B=7x 2
-+ CA=B
2 -1
R [_4 5]-[0 -3]
=(x-4 -x+5)=[0-3]
Comparing,
&~-4y=0 =x-2y=0
Sooox=2y
and-x+5y=-3 = -2y+5y=-3
= =3 = y=-1
Sox =2y=2x(-1)=-2
HenceC=[x y] =[-2 -1]

Question 38.

If A =[3-1-42] . find matrix B such that BA = I,where | is unity matrix of order
2

Solution:




]

BA =, where | is unity matrix of order 2

1 0
.'.I=0 1

a b
LetB=c d

- BA
a b 3 -4 Ja-b -4a+2b
“le d|*|-1 2 |T|3¢-d -4de+2d

Ja-b -—-4a+2b 1 0
“13c-d -4c+2d|T|0 1
Comparing the corresponding terms, we get

3a-b=1,-4a+2b=0=2b=4a= b=2
S da-b=1=23a-2a=1 = a=1
andb=2a=b=2x1=2
La=1L,b=2
and3c-d=0=d=3¢c
~“dc+2d=1=4dc+2x3c=1

1
= dc+oc=1=2c=1 =c=7

3
andd=3c=3x =5

2
2

1 3
Hencea=1,b=2,c= *f,d— >

1 2
. MativB=|1 3
2 2

Question 39.

If B=[-452—1]and C =[1747-1-13]
find the matrix A such that AB =C
Solution:




.5

17 -1
c-l47 -13

and AB=C

a b
LetA= c d

a b -4 2
The"AB=c dl | s -1

-d4a+5bh 2a-b
“l-4c+5d 2c-d

w AB=C

-4a+5b 2a-b 17 -1
v | =dot8d 22-d| " |47 =13

Comparing corresponding elements, we get

v —4a+5b=17 )
2a~b=-1 «..(i)
~4¢ + 5d =47 v (i)
2c-d=-13 (V)
Multiplying (7) by 1 and (i7) by 2

=5 ~4a+ 5b=17

da -2b=-2



15
Adding 3b=15 =b=—=5

3
2a-b=-1=22a-5=-1 =2a=-1+5
IR S

La=2,b=S5
Again multiplying (iii) by 1 and (iv) by 2,
—4c +5d=47
4c-2d=-26
. 21
Adding 3d =21 =>d=-3—=7

and2c-d=-13=>2c-7=-13

NS
2=-13+7=6c= - =-3

L e==3,d=1

. 2 5
Now matrix A = -3 7



