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EXERCISE 3.1

2
1. B A= [ .3
1 5

() 4A-34 = A (ii) SB-34 = S(B-A4).

, 1 7
],andB- '[6 4] ﬂiendiowthat

Solution. A = [23]:“=4[2 3]=[2(4) 3(4)] [s ]
T 15 104) 5(4) 4
[23]_ _3[2 3]_[2(3) 3(3) 6 9
1.5 lis] T Lu 5(3)] [3 15]
g | |
4A_3A=[ 12]_[69] [86129] [23]A
| 4 2 3 15 4-3 20-15 15

(b Now 3B - [1 7];[1(3_) 7(3)] =[3 ‘21]
6 4. 63) 4(3) 18 12 ]
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. 3 217716 9 3-6 21-9 ] [-3 12] 0
"33_3A=[18 12]"[3 15]‘[ 18-3 12-15] L 15 -3 "
17 2 37) g 1-2 ’{—3:' 3[-1 4]
3{[6 4}_[1 5]} B [6'—1 4-5 1" 5 -1

[-1(3) 4(3>] [—3 12] @
58) -13)] L1 -3]"

From (1) and (2), weget: 3B-34= 3(B-A).

3(B-A)

Y _ 4
2, If A= ) ,:I,showthatA=Ig.
L at '

' ¢ 07 i 0 i 0
Solution. A = :' = A2 =A.A = [ ][ :l
1 - ' , 1 - 1 -

AD+0(1) i(0)+0(=i) J [iz ~o] [-1 0]
L1+ 10+-neEn 1o 2 JTL 0 21 |

A' = A? A% - [“‘1 0 ][_1 0 ]

. 0 -1 0 -1

[ (=1)(=1)+0(0) (-1)(0)+0(-1)] _ [ 1 _o] .
~ L 0(=1)+(-1)(0) 0O+~ J ~ Lo 11~
3. Find xandy if |

: ’ x+3 | 1 2 17
Solution. (i) [ ] =[ ]
-3 8y-4 -3 21

Using definition of equality of two matrices; we have

x+3=2 = x=2-3 =-1

and 8y-4 =2 = 3y =6 = y=2 & [x=-Ly=2]|=
+3 1 ' 1
Solution.(ii) [x ].[ y ]
, -3 3y-4 -3 2x

Using definition of equality of two matrices, we have

[x+3 1 ][y 17 e
-3 3y-4]%| _3 2x] Hmplies

x*x+3 v=y 3y-4 = 2x
or x~-y=-3 .. (1, 2x-3y =—4 ... (2)
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Multiplying (1) by 3 gives _ 3r -3y=-9 .. (3
Subtracting (2) from (3),we get : x = -5, ‘
putin (1) then y=x+3=-5+3=-2
Lx =-5,y :-—ﬂ -
-1 2 3 0 3 2 .
4. K A= [ ] and B= [ ], find the following :
1 0 2 L1 -1 2 |

() 4A-3B (i) A + 3(B-4A). _
-1 2 3] [4(-1) 4(2) 4(3)] [-4 8 12]

Solutnqn. () 44 = 4[ 1 0 92 4(1) 40) 42 4 0 8

8 3{0 3 _2] [3(0) 3(3) 3(2)] [0 9 6
Lt -1 207 Lsw 3y 32 13 -3 6
r-4 8 12 0 9 6 '
wo [V 02-[10 0]
4 0 8 3 -3 6
[40 8-9 12—6] [-4 -1 6]
"L 43 0--3) 86 ] ~ 1 3 2
0 3 2 -1 2 39. [ 0=(-1) 38-2 2.3
) B-a =[ J [ ]:[ ]
: 1 -1 2 1.0 2 -1 -1-0 2-2
A+3(B-A 51,3t 1 —.1]‘
* ) = 2|7 [0_1 0

3 1 [3(1) 3(1) 3(—1)]
2] L300 31y 30

3 7 [3 3 -3]‘
+
2 | 0-3 0
-1+3 243 3-43] [2 5 0]
140 0-3 2+0 ] L1 -3 2

r2 o0 1 ‘ 4 -2 3
5. Findxandyif[ x]—+2[ vy ]-[ ]
1y 3 02 -1 1 6 1

2 0 r2 2r 2 4 -2 3
Solution.[ x]+[ y]=[ ]
1y 3 0 4 -2 | 1 6 1

-1
1
-1
1
-1
1

O N O N o N

[
-1
-[
[
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[2+2 0+2x x+2y] '_[4 -2 3]
140 y+4 3-2 L1 6 1

[4‘ 2x x+.2y] ~ [ 4 -2 3]
1 y+4 1 1 6 1
" Now, using the equélity éf matrices , we have
X 2x=-2 = x=-1 7
y‘+4=6 =  y =6-4=2 S ox=-1,y=2
6. H Am [a“],,xs , show that
D A(pa) = (&u)A (i) (M»u)A- AA+pA (i) \MA-A = O.-1A
Solution. - (i) A(uA) = Aula;]gng) = K([mg,']sxé) |
o = [Noylaes = Mlaglyg = Owd
i) A+)A = A+a)la;lg = [ A+)eylang = [Ray +na;lsng
= [Aaylaa +luay) 505 = A [g] 50 +ula;ls s - A +pA
Gi) AM-A = Ma;lyug -1 [a;)sx; . Taking [a;] 4.5 common, we get.
- O-1)[ay] 505 = - DA |
7. ¥ A=laylsy,B -[by]m,, show that MA*-B) XA+ AB.

.=)\[aé"]2x'3 +‘A'[b!:f]2"3 = M+RB.

1 2 ' 00
8. ¥ A= [ ] and A? = [ ' ],ﬁndthevaluesofaandb.
: La b 00 o

1 2 '
Solution, A={' ],then,

a b

1 271 2 , ~

A%=AA =[ ] _ [ 1420  2+2b ]
- La bLa b a+ab 2a+b?
00 - 1420 24 '
Given that A? = [ ] =>[ +20, 2b]= [0 0]
‘ 00 ‘ a+ab 2a+b? 00

Equality of matrices = 1+ =0 a = -%

and 2+ 2 =0 = bp=-1 . [g=-12. 0 =<1
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1 -17 10 - »
9. K A= [ : ] and A% = [ ],ﬁndthevaluesofaandb.
. a & 0 1
Solut; A 1._.1]=>A2 1 -171 —-1] [ -« -1-b ]
ution. —[ a b ] ‘ '—[ a b 1la b ’ "L a+ab —a+b?

Gi | ‘AZ'[I 0_:, —__)['l—a _'-1-b] ‘[1 0]
_ tven - Lo 1 a+ab a+b? T 01

Equality of matrices = l-a=1 = a =0
‘and -1-b =0 = b==1 . a =0, %

]

=-1

Definition. A matrix obtained by interchanging rows and columns is
said to be the transpose of the original matrix and it is denoted by A’. In
other words,let A be any matrix. JIf rows and columns of A are interchanged
then the resulting matrix is. called the transpose of the matrix A.

, 1 0
' "1 -1 27 ‘ '
For example, A = [ ] then A ={ -1 3
: 0 3 1 o 9

Note the formula: (A+B)'= A*+B' & (ABY= B’ A’

10. IfA-[o 3 l]’ -[1_2’1],showthat(AfB)-.-.A+B'.‘
-1 07
_ rt -1 2 ;
Solution._A:[ | }_—.:o A =] -1 3|
Lo 3 1 | |
IR -l 2 1]
s ‘ . 2 17
23 0 _
B=[ ] = B =3 2
1 2 -1 ' 0_1J
- ' 1 -1 2 23 0 322
Ad. M A - = . - :
ding: A +B [o 3 1]’“[‘1-2 -1] [1 5 o]_
s
3 2 2 | - [ 3
A+B =[ ] = @+B =| 2 5. (@
15 0] .
b 2 0
| | 10772 17 (317
AlsoA' +B'  =| -1 3 [4+]| 3 2 =2 65]|. @
- 2 1 0. -1 L 2 0]

From(Dand(2) (A+BY= A'+B".
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1 1 3
11. Find A3 if A=| 5 2 .6
-2 -1 -8

' . 1 1 3 1 1 3
Soluttion. Wehave A? = AA = l: 5 2 6 [ 5 2 6

-2 -1 -3 [-2 -1 -3
T 1D+ 15)+3(=2) 1(1)+1(2)+3(-1) 1(3)+1(6)+3(=3)
= | B(+2(51+6(-2) 5(1)+2(2)+6(-1) 5(3)+2(6)+6(-3)

[ -2)14(-1)5+(-3)(-2)" '(—2_)1+(‘-'1_)2+(-3)(—1) (=2)3+(=1)6+(-8)(~3)
C 1456 142-3 '3+6~9} [o 00} |

=| 5+10-12 5446 15+12-18 3 3 9
| —2-546 -2-243 —6-649 -1 =1 =8
. ro o o 1 1 3
A= A2 A =| 3 3 9 5 2 6
-1 -1 -3]JL-2 -1 -3 _
T O(1)+0(5)+0(-2) O(1)+0(2)+0(~1) 0(3)+0(6)+0(~3)
- 3(1+3(5149(-2)  3(1)+3(2+9(-1) 3(3)+3(6)+9(-3)

L (CDI+(1)54(=8)(-2)  (-D1+(-1)2+(-3)=1) (-13+(-1)6+(-3)(=3) |+

T 0+0+0 0+0+0  0+0+0 ) 0 0 0
= 3+15-18 3+6-9 9+18-27 J = = O
| -1-54+6 -1-243 -3-6+9

: » 5 2 -1 5
12. Find the matrix X if (i) X[ 9 1] =[ ]

-(")[521{ 21]
w -21] '[5 10 |°

. . 5 2 -1 5
Solutlon. ) X =i
.L-2 1 12 3
a b
Let X = , then
v : c d

-1
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[_5a—2b 2a+b ] [ -1 5]
5-2d 2+d | | 12 3
Comparing the corresponding 'el-emvents, we get

Sa-2 =-1 .. @), +b=5 . (i
& -2 =12.. (i), 2+d=3 . (v

To solve () and i), put b = 5 - 2 from Gi) in ), then |
S0 -26-20)=-1=> Ba-104ds=-1 =5 g9 = [a=1

Puta = 1in (i), then b= 5-21 = 5-92(1)= 59+ 3
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= |b=38

To solve (iii) and (iv), putd =3~ 2cfrom (iv) mv(m) ‘then
- 5e-28-20 =12 = B-644c=12 = =15 = [=2]

Putc=2m(:v) then d=8-2= §- 2(2)-3 4= -1

a b 1 3
T | =
hu'.x.[c\d] [2_1]

537, ra 1
Solution. - (i) [-2 1]x'[5 10]'

Let X = [“ b’],um
Le d
8§ 29ra » 2 1
[-2 1][c d]'[.s vm]
Ba+2c  Bb+2d 2 1
[-2a¢c ~2b+d ] '[ 5 m']
Comparing the corresponding elamontl we get
la+2 =2 ), S+ ul o (i)
~224c = 5 .. a, ~2b+d =10 ... (y)

To. lolvc (i) and (1), putc w54+ 2 from #HY) in @), then

504-9(6-0-20)-2 = Ba+10+4a-2=$ 90--8 =

Pﬂtﬂi-g in(iii) thene = 8+95 = 5+9(==):5-? s$=====

= [@ =]

=16
9

9
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" To solve (ii) and (iv), putd = 10+ 2b from (iv) in (ii), then -

b+ A10+20) =1 => B5h+20+4b =1 =>9h=-19 =

Put b =-—19Q in (ii), then
\ of BY_ o B _0-38 =
d=10+2b = 10+2(-5 )=10- 7 =
a b 8 19
Thus X = | | 9 9
us: = = 29- —5_2_
¢ d 9 9
S -5
18. Findthematrix A # (1) 0
‘ ' | R
(l.)’ ‘- 2_
1 L—l
\ o ra b
Solution. (i) Let A= [c d ],i.henv
5 -1 a3
0 o0 [“ ]. 0 0
c d
3 1 | 7 2
5a-¢ bb-d 3 -7
040 0+0 | =| 0 O
3a+c 3b+d L7 2
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90 38

9 9
-1-

0 A =
1 ,
-1

Comparing the corresponding elements, we get

(if)

Sa-c=3 (i), Bb-d=-T
8a+c=T7 .. GiD), 3b+d=2 .. GV
Adding (i) and (iii), we get ’

| w_5
8a= 10 =>-a-8=4_

WO a9 e

‘ 29|
= ¢ =73
19
b= -
| 52
= |d= Ty
-7
o |,
2
-3 8 ]
3 -71
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o L : . 15 2815 13
(iii) gives ¢ = 7-3a="7- 1 -4 =7

Adding (ii) and Giv), we get 85 = -5 = = - g

(iv) gives d= 2—3Q =2+ 3 = —8-— =5 |
. P a b7 [ 54 -58
Hence required matrix is A= [c 4 ]= [ 134 31/8‘]"_ |
Solution. (if) [ 21 "21 ]A .[0 -3 8 ]

83 38 -7

Let Az [a b c],'t.hen 7
d e f - ‘
[2 —1][abc*] =[0--'3 8]"
-1 2 d e f. 3 3 71

[ 20-d  2b-e 2c-f ] _[o -3 8 ]

—a+2d -b+2¢ -c+2f 3 3 -7

Comparing the corrésponding eiementi, we get , ‘
2-d=0 .. (), 2-e =-3 v (), 2-f=8 .. (i)
-a+2d =3 ... (iv) , ~b+2 =3 .. V), —c+2f =-T7.. (vi~
To,solve (i) and Giv), put d = 2 from G)in (iv), then
a+2d =3 =g +2(2a)—3=>-a+4a =3 =3=3= [a=1]

Puta = 1in (v), then d =22 =2(1)= 2 = [d=2]

To solve (ii) and (v), put e =26 + 3 from (ii) in (v)', then _ _
b +2A25+3)=3 = +45+6=3 = 3p=_3 = [b=--1

Putb=—-1in(v), then e = 2b+3> -2(—1)+3‘_—2+3 1 = [e =1
To solve (iii) and (vi), put f =2c-8 from (m)m (vi), then

--c+2f-—7=>-c+2(20 8)--—7 .
= -Cc+4c~16 = -7 =53%=9 = (¢ =3

Put ¢ =3 in(vi), then f=2-8= 29)-8= 6-8="_-2 = [f -—2

e b ¢ 1 -1 3
Hence,A-_—'[ o ]z[ : ]
’def ‘ 2 1 -2
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_ rcbs'¢.' 0 -siné cos¢ 0 -Sitvl¢- o
14Showthat| 0 ~r 0 0 1.0 =rl3.
v rsing O dos\¢ -rsing 0 rcos
. '1'cqsz$+0+t's‘ih'2¢- 0+0+0 rcosb51n6+03rcoséginb
Solu‘ti(‘)n. 0+0+0 0+r1~_0 ( .Q+()+0 7
rcosdis'1n¢+0.—~rcos¢sin§ 0+0+0 : rsinzé-i-o-f-rcoszd;
‘r/ 0 0 rT1r 0 07,
:[0 r'O]:r\»-O 1.0 .=rI3

Lo o #+J¢ Lo o 1l

because r sﬁx% +r coszb =7 (sin2¢ + c032¢ y=1r(l) =1
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