Chapter 9: Matrice$

Exercise 9(C)

1. Evaluate: if possible:

(0)[3 2] H

(1) [1 —'3] :I i
(Giid) 6 4 —1
3 =1 3
. 6 4 .
(21) L _1} [—l 3]

If not possible, give reason.

Solution:

e op 2
() [3 2] H = [6+0]=[6]

T -2 3

(1) [l —2] [_1 4} =[-2+2 3-8]=[0 -5]
a6 41 —6+12| | 6
(#11) 301 [ 3| 3-3] = |6
.. O 4

(2] {3 _1J [—1 3]

The multiplication of these matrices is not possible as the rule for the number of columns in the
first is not equal to the number of rows in the second matrix.

0 2 I -1
2.1f A= 5 _9|: b = 3 9 and I is a unit matrix of order 2x2, find:
() AB (ii) BA (iii) AI
(iv) IB (v) A? (iv) B?A
Solution:

()AB —

0 27][1 -1
5 —=2| |3 2
-




Chapter 9: Matrices|

(i) BA

(iii) Al

(iv) IB

(v) A?

(vi) B

1 —1][o 2
3 2115 =2

[0—5 242
0+ 10 5—4
S

10 2]

0 27[1 0
5 —g[al}
0+0 0+2
5+0 0—4
0 o

_:' _2_

1 ol 1 —1
0 J 3 2}
[1+0 —1+0
0+3 u+2]
L

3 12

0 210 2
_5-4_L —4
0+10 0—4
0—10 10+4
10 —4
—10 14}

1 -1 1 =1
E 2}[3 2}
[1—3 —1-—2
3+6 —3+J
2 -3
T
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B2A —2

0 — 15
(0+5

o 16

l

2
%
—4+6
18 — 2}

_[-15 2]

30t 4= |2 %] =Y 19|  findxandywhen x andy when A2=B.
0 1} 0 —y|°
Solution:
A? B 3 x| [3 =
“ o101
B [9+0 3z+x
0+0 0+1
9 4=
01

A’=B

9 4r 9
0 1 ()

16
— 4

On comparing corresponding elements, we have

4x =16
x =4
And,

l=-y
y=-1

4. Find x and y, if:

o -1

ol 9 -

Solution:

e

*LR-E

bl
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On comparing the corresponding terms, we have
5x-2=8

5x=10

x=2

And,

20+3x=y

20+312)=y

20+6=y

y =26

i [z o]f1 1 2 2
R R !
r+0 x 2 2
{—34—[1 —3+y} - {—3 —2}

On comparing the corresponding terms, we have

X=2
And,
SB3ty=-2
y=3-2=1
. 13 1 2 4.3] .
5. I'}[A:L J,B=L B}rtnrit:‘:[l 2},}'1&{1.
(i) (AB) C (ii) A (BC)
Solution:
. (1 3] [1 2
AB) —
(i) (AB) 2 J L 3}
C[1+12 249
T [2+16 4+12
~[13 11
~ (18 16)
apc |13 ][4 3] _ 2411 30+22] T63 61
18 16] [1 2 72+ 16 54+32| ~ |88 86
cne U2 [H 3] _[4+2 3+4]_[6 T
WBC =1y 3] 1 2] = [16+3 12+6] ~ |19 18
amey — |L 3|6 T _[6+57 T+54]_[63 61
BO =12 4| [19 18] T [12+76 14+72] = |58 s6

Therefore, its seen that (AB) C = A (BC)
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Given A — F] 4 tb. and B—=|-1 2], is the following possible:
3 0 —1 .
—5H —6
(i) AB (ii) BA (iiii) A2
Solution:
o 1 L ap .
B 0 4 6 L 9| - 0—4—-30 0+8—236 B —34 —28
iHAB — 13 0 —1] 5 :Ei | 0—=0+5 3+0+6[ | 5 9
E]. 1 0 4 6 0+ 3 0+10 0 - 1 .3 0 —{
(i) BA = -1 2 ) =10+6 —4+0 —-6-2]| = ] —4 —3
_ 13 0 =1 . . . 1o
-5 —6] - 0—18 —-204+0 —30+6 —18 20 —-24

(iii)) A>= A x A, is not possible since the number of columns of matrix A is not equal to its number of
TOWS.

—3 2
1

7. Let 4 = 2] 5B= |:-l l:| and G = [ ] . Find A2+ AC - 5B.

Solution:

B[4 1] [20 5
“7 -3 2] T -1 -0

A’+AC-5B=

B 4 0 -7 B 20 5] B 4 —7—20 85 —0 B —23 3

— |0 4|72 =8| |-15 —10| | 24156 4—-8+10| |17 6
1 2

8.1f M = {} 1] and I is a unit matrix of the same order as that of M; show that:

M2 =2M + 31

Solution:




Chapter 9: Matrices|

M3l — o[ 0] _[2+3 4+0] _ [
B 1 0 1]  [4+0 2+3] |

3
Thus, M? = + 31

Iy |
[y QRS
1

0 0 —b 1 —1
9. [IfA= [EI] } B = } M = [ . } and BA = M?, find the values of a and b.

Solution:
aa = [0 b [e 0] _ 0 —2b
Lo floz2f [a o0

M — 1 —1] |1 -1 _ 1—-1 —1-1 _ 0 -2
1 1 1 1 1+1 —-1+1 2 0
So, BA =M?

R

On comparing the corresponding elements, we have
2b=-2

b=1

And,

a=2

10. Given A= E é] and B = [_l) T] . find :

a i

()A-B (i) A2 (iii) AB (iv) A2— AB + 2B
Solution:
wap _ |41 0] _[r-1 1-0] _[3 1
2 3] " [-2 1] T [2+2 3-1] " |1 2
o, 4 aj 4] [16+2 4+3] [18 7
@A~ =12 3|2 3] T |8+6 2+6| |14 8
C[a 1) fr oo0] [a-20+1] [2 1
@HAB =1y 3| [-2 1] T |2-6 0+3] = |-4 3

(iv) A2— AB + 2B =
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18 7 2 1 1 0
= |14 11} _[—4 3}+2[—2 1]
18 —2 7—1 2 0
= [14+4 11—3}+[—4 2}

16 6 2 0
= |18 8}_‘_[—4 2}
18 6
14 m}

1. [f= E _43} and B = [_11 _21} , find

(i) (A + B)? (i) A% + B?
(iii) Is (A + B)>’= A2+ B??
Solution:

HALE) = E —43] T [—11 —21] = E —EJ

So, (A+BY?=(A+B)A+B)=

_F 6 | {z ﬁ'_[4+|:: 12—24}_{4 —12

0 —4 0+0 0+16 0 16

e 1 2]t 2]_[1-2

B RS ) Y [ S
vow 5 —8]  [-1 0] [4 -8
ATHB _[—2 13}—'_[(] —1}_{—2 12

Thus, its seen that (A + B)? # A + B*

12. Find the matrix A, if B= 21
Solution: 01

w2 2 _[4r0 2+1] _[4 3
oot 0 o0+t |01

} and B2=B + KA.

1 4] [t 4] [1+4 4-12] [
1 3| [1 -3] [1-3 4+9] |[-2

Sl

0
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B2=B + %A
KA =B?-B
A=2(B>’-B)

‘LJ

—1 1
13.1f A= [H b] and A2=1, find a and b.

Solution:

[—1 1} [—1 1} [1—({
- L - o . .

And, given A?=1
So on comparing the corresponding terms, we have
I+a=1

A2

Thus,a=0
And,-1+b=0
Thus, b= 1
2
. A=
14. If 00

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

Solution:

. 2 11 2 : 1 4 2

D) AB+C) = [[: u} "(L 1] + [[] z]"z L]
2 A2 3] 21

ABFAC =g o [« 1] T ]o of |0

Thus, A(B + C) = AB + AC

2 3] [2
‘g 1] T o
1

0 -
4 18

(i) (B - A)C

17, [ 4] _ o
0]’ [0 2]~ |4

—1+b

L2

i

1

- |

9
1

1l
BTN

(

I

3
4

)

1
0

1 2 3 1 4
} s [4 1} and C' = [[] 2} . then show that:

7 [6+4
3) 71 0

-

+0

14+3]  [10
0o | |0
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3

o >
14} B [z 10

18 0 0

4
Thus, (B - A)C = BC — AC

Il
|

1
0

1
0

B!
2

Io o)1

BC-AC

18

1 4 -3 2 1
15. If .-‘12[2 1].3:[4 D]amﬂC:{D
Solution:
, B (1 4] [1 4 N —3 2|1 (1 0O
AFBC =1y a2 1) T4 o] o 2

[ 148 4+ 4
2+2 8+1

—3+0 0+ 4
440 0

| |

ER: L3
|49 4 0
(612

9

|

2+0 54+6
4+0 16+ 2

0
2] . simplify: A%+ BC.

-]

240 8+2
0 0

|
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