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EXERCISE 3.1

2 3 1 7
-1- H A= and | " ﬂmwtm
: 4 [1 5:] [3 4]

() 44-84 = A (ii) 3B-34= 3(B -A).

Solution. A = [2 3]::4,4:4[ ] [2(4) 3(4)] [s
' LB 14) 54 4
2 37

A= [ :|=,3A= 3[ ]_[2(3) 3(3)] [6 9
. J -7 13) 5(3) 3 15
4A—3A=[ 12]“[6_9] [86129] [23]A

1 2 3 15 4-3 20-15 15

(ii) Now 3B

_3[1 7]_[1(3) 7(3)] 3 2
6 44 | 6@ 43 “[18 12_]_

]
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Camaal ® A6 ® 3-8 21_9:”-3_12](1)
w- 3B '_[B 12}[3 15]'[ 18-3 12-15) L 15 -3 ]~
17 2 3 ‘ 1-2 -3 =1 4
(I S O Sl P e
6 4 15 6-1 4-5 5 -1
-1(3) 43 -3 1217 '
PR I
53) —1(3) 15 -3

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

3(B-A)

[t}

2. K A= [ . |, showthat At = I,
-i ) ,
: i i 0ri 0
Solution. 4 = | } = #-aa=[ 00 0]
1 - ‘ L1 - 1 -
[ HD+O(1)  i(0)+0(—i) ] [ i OJ {_1 0]
L MO 10w 1o 2 T 0
-1 0 7r-1 0
A‘:Az.Az_—.[' ” }
. 0 -11l o0 -1

) [(—1)(—1)+0(0) (—1)(0)+0(-1)] | [1 o] _
T L O-DH-10) 0(01+(~1)-1) 0 15

3. Find xandy if

' x+3. 1 2 11
Solution. (i) [ ] ,.[ . ]
-3 38y-4 -3 21

Using definition of equality of two matrices, we have
x+3 =2 = =23 =1

Solution.(ii) [’“3 1 ].[" 1]
-3 3y-4 -3

Using definition of equality of two matrices, we havev. '

[143 1 Yy 17 .
_3 3y-4]=[-3 2x] implies

x+3 =y | 3y-4 = 2x
or x-y=-3 .. (), 2x-3y =—4 .. (2)
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Multiplying (1) by 3 gives ] 3r -3y=-9 ., @
Subtracting (2) fram (3),we get : x = — B, _
_ putin (1) then ¥y =x+3==5+3=-2

x==5y=-2

r-123 0 3 2 ,
4, W A= [ ] and B= l: ], find the following :
1 0 2 1 -1 2

() 44-3B (i) A+ 3(@E-A). _
-1 2 3] [4(—1) U 4(3)] [\_4 B 12]

&)l . .'- = 4 y . |
ution. () 44 - [ 1 02 A1) 40 42 4 08

- 3[9 3 _2] [3{0) 3(3) 3{2)] [0"9 6]
Sl -1 24 T U 3y s@] T ls 236
r-4 8 12 0 9 8
44— 3B = [ 7 5 }_[ }
4 0. 8 3 -3 6

s 12-6 ~4 -1 ¢
=[4-3 o-—(—s) 8:_6:] = [ 1 3 2]_
0 3 27.M-1 2 37 ro~-1) 32 2.3
[1 | 2] [_1 o'z]_:[ -1 -1-0 2-2]
2 3 T1 1 -1 .
[ 02]+3[0-1- 0]
.1 2 3 31 3(1) 8¢-1)7
=[ 10 2] *[3(0) 3-1) 30 ]
2
LT o

(i) B-A

1]

I

A+3B-A) =

3 8 3 -39
HE RN
-1+43 2+3 3-3 2 5 0
140 0-3 2+0] [1-3 2]

rzo 1 _ 4 -2 8
5. Findxandyit‘[ “}42[ = "-].[ ]
1y 3 02 -1 1 8 1

2 0 2 2¢ 2 -4 -2
e 1R X ol M el
- 0 4 -2 1 6 1
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2+2 0+2r x+2y] '[4 -2 3]
[1+0 y+4 3-2 “L1 6 1

[4: 2 .1:+.2y] _[4_ -2 3]
1 y+4 1 1 6 1
- Now, using the equality of matrices , we have -
2=~2 = x= -1
ytd4=6 = y =6-4=2 . x=-1,y=2.

6. M A=[ay]l;.y, showthat o ;

@ Ad) = OWA G Gop)A= M+pd (i) AM-A = G-DA
Solution. () A(uA) = AGLaylaeg) = A({p2;Taxs )

= [yl = Mol = (A
Aadlaglag = [Qﬂl)a‘g]m = [hay +pa;) g
= [Aay)ge +[paylyug = A lay) g +ula;ly g =244pA

G A+ A

(i) M -A = Maylyuy -1 [a;)5; . Taking [ 2] ;x5 common, we get
A1) [a;] 50 = A-DA 7
7. ¥ A=l[a;);;, B =[byl,;, showthat A(A+B) = M4+ AB.

Solution. (A + B) = A([a,; Lxs +[b;150s)
: =l[au] 2%y +ll[b€“]2g3 = M"'?\B.

1 2
8. K A-[

00
] and A? = [ j ],ﬁndthevalueeofaandb.
a b ool :

1 2
Solution. A = [a :I,then

b
1 271 2 2 :
A’=A.A =|: I ] & [ Iata ioxdl ]
La bla b a+ab 2g+bt ;
0 = g
Given that A% = [ 0] =>[ bea 2+%J=[00]
Lo0 a+ah 20+b° 00/
Equality of matrices = 1+ =0 g ='_%

and 242 =0 = b=-1 ,, |ga-12,5 =-1]
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-1 : 10 i :
- ] and A% = [ b 1 ], find the valuesof e and b. -
! . :

. P I---IJ:’“’F 1 -1 1-1] [I—a' —l—b]
selutim. '[a o K_[a bIa b 17 Latab —a+b?

_ Az‘[l o:, =}['141 _L.b] [10]
Gived & - 0 1 atah a+bh? T Lo 1

Equality of matrices ) = l-a-=1 = a =90
and 150 = b=-1 . [a20,5 2-1]

1
9. ¥ A= [

Definition. A matrix cbtained by. interchanging rows and columns is
said to be the transpose of the original matrix and it is denoted by 4% In
other words,let A be any matrix. If rows and columns of A are interchanged
-{then the resulting matrix is.called the transpose of the matrix A.

- 1 0

' T 1 -1 2 .
For example, A = [ ] then A =t -1 3
; 0 3 1 . 2 1

Note theformula: (A+BY= A'+B' & (ABf= B A,

1-127 1238 90 -
£ HA'[o 3 1]"[12-.1]-‘““'““_"‘“'.’3"‘“3"'
_ 10
. 1 -1 2 : ;
'Solutio::..A:[ ]::» A =] -1 38|,
0 3 1 :
, . 2 1
23 09 - [2 1]
B=[ ] =p B‘: 3 2
1 2 -1 7_0'_1J
- 1 -1 2 23 0 322
Addines 4B [o 3 1]*[1-2 -1]{150]
A 32 2 ¢ :51
+ _[1 - 0] = @+pf = .. ()
: | , 2 0]
- _ 1 0712 1 3 17
Also A’ +B' - =| «1 3 [+] 8 2 =2 5. @
' 21 0 -1 2 0

From (1and(2) (A+8)= A'+B"
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| 1 1 38
11, FindA*if A=| 5 2 6 |,
L2 -1 -3

. 1 1 3 1 1 3
Soluttion. Wehave A2 =AA=[ 5 2 6 |: 5 2 6

-2 < a2 <1 -3
O HLHB)3(=2) HD+12)43(-1) 1(3)+1{6)+3(=3)
= 5(1)+2(5)+6(~2) 5(14+2(2)+6(-1) 5(3)+2(6)+6(-3)

[ (—2)1+(-1)54(-3)-2)" {(~2D1+(-1)2+(-3)-1) (-2)3+(-1)6+(~-3)(~3)
145-6 1423 " 3+6-9 } [o 00}

= | 5+10-12 5+4-6 15+12-18 3 3 9
L -2-5¢6  -2-243  -6-6+9 e
= ro o o 1 1 3
AP= A2 A =[3 3 9}{5 2 6]
-1 -1 -3JL=2 -1 -3_
K 1+0(5)+0(-2) O +0(230(~1) 0(3)+0(6)+0(-3)
= | 3(143(5)+9(-2) 3(1)+3(2)+9(-1) 3(3)+3(6)+9(-3) }
L CDIHDEH-8X-2)  (D1+=1)24(-3)(~1) (~1)3+(-1)6+(-3X-3) | «

= 3+15-18 3+6-9 9+18-27
L —-1-5+6 —-1-2+3 -3-6+9

= Oy

[ 0+0+40 0+0+0 G+0+0 fo 00
={0 0 0

0 0 0
: "5 2 -1 §17
12. Find the matrix X if (i) x[ ¥ 1] -[ ]

() [_5 27, 2 1

Wl e 1] '[5 10]'
o 5 2 -1 5

Soletion: 1) X[-z 1']'[12 3]

a b
¢ d

(A28

LetX:[ ],men
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[_5a-2b 20+h ] N [-1 5]
5c-2d  Z2c+d 2 3

Comparing the corresponding eléménts, we get

Sg-2 =-1 .. (i), 2o +b =5 .. (i

Sc-2d =12 .. (i), L+d=3F .. (v)

To solve (i) and (ii), put b =5 - 24 from (ii) in (i), then

Br - 25~ -27) = -1 = Se-Wrdg=-1 = =9 = (a=1

Puia =1in (i), then b= 5-2 = 5-2(1)= §-g= 3 = [pe3]
To solve (iif) and (iv), putd =3- 2e from (iv) m.(m) then
Be~28-2) = 12 = Bo-B4dc=i2 = =18 = [c= 2]

Putcazin(iv) then dm3-2=5-22)=3-4=-1 = [ =]

a b 1 3
Th"_’.x' [c--d]’[ﬂ -1:'
5 217 2.1
Soletiod. () [-z 1]1'['5 10]'
a b
¢ d
§ 29ra & 2 17
[-2 1][:.- d]'[s 10]
[5a+2c 5b+9d]_[2 1]
=2a4e -2b+g & 1o
Comparing the corresponding aiemnnts, we get
L+ =z . W), S+ ut - (D)
-ﬂaw-ﬂ v (H) , ~Bbyd =10 . {iv)
To. lolvo (D) and (1#f), puto -5+2aﬁ'om(!il) in 3), t.hm

Let X = [ ].then

B+ %B+)mg = mmm-n-u Ge-t = [ou-d

Ptﬁrl--a in (i), thene-&-rﬂa:h:ﬂ( §)a§-3= s%—ﬁ r:i _
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To solve (ii) and (iv), putd = 10+ 2b from (iv) in (ii), then -

" Bb+ 104280 =1 = 5hb+20+4b =1 => 9 =-19 = b'=_—§-

Put b =——9L?- in (ii), then

d=10+2 = '10+2(--;192)='

& b
"Thus: X = ' =

18. Findthematrix A if (i)

Solution, (i) Let A= [ ],
Le d

B«

3 1

Sa-¢ Bb-d
0+0 0+0 | =
3a+e 3b‘j1-d

0o 0 [“ b].'
¢ d

Exercise 3.1

=% “le = T

90-38 B 52
595 9. T |97

-1 3 -7

0 |A =1 O 0_ s

1 7 2

QI]A [0—3 B]“
2 17 ~Ls 8 1

Comparing the corresponding elements, we get _

_53-c=3 v (1), 56‘-‘-d='-7
8a4c=T7 .. (i) , Bb+d=2 ..

Adding (i) and (iii), we get

82=10 = a= -

5
8~ 4

(i)
{iv)
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15 28-15 1B
(ll])glvesc-73a7-4—= =3 |
Adding (ii) and (v), we get' 8b=-5 = ph=- g ‘
LB 16+ @ '
(iv) gives d=2-3b = 2+ § = 3 =3 |

. - A  [a'b .[5/4 —5/8]
Hence required matrix is A= c d ] = 134 a8 |

Soiuﬁoﬁ._ a | __21 '_ ;1];4 - [:_: ‘; _87 ]

a b ¢
d e f

2 -1 a b ¢ 0 -3 8

[_1 2][def]’[3 3 —7]
2a-d 2bh-e 2c-f 0 -3 &8
-[-a+2d_-b+2e'-c+2f] '[3 3 ~7]

LetA:[ ],'t.hen

Compaﬁng the corresponding eiements:, we get )

B-d=0 .. M) 2ZBbee =-3.. (i), Z-f=8 . (D)
-a+2d =3 .. '(ivi y =b+2 =3 .. (v), -¢ +.2f =-7.. (vi)
To,solve (i) and (iv), i)ut d = 2q from (i) in (iv), then
@42 =3 -0 +22)=3=3 g+dg=3 =>3a=3 = [g ]
Puta = Lin (iv), then d=% = 2(1)= 2 = - [d =2]
To solve (ii) and (v), put e = 2b + 3 from (ii) in (v), then | _ ._

—b +Z2b+3)-3=>—b+4b+6 3=:36_-3 - T bh==1
Puth=-1in(v), then e= 2b+3 2(-—1)+3——2+3 1= je =1
To solve (iif) and (vi), put f =2c -8 from (m)m {vi), then

—C+¥ =7 => ¢ 422 8) ---7

T oc4de-16 =7 =S3=9 -:a-
Mc-Sm(W)ﬂ:umf—?c 8= 2(3)-8= 6-8= -2 = [f =-2]

a b ¢ 1'-—1'3
Hence, A = [d 3 f]z[z i -_2]
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|r cosi; 0  -sing cos ¢ 0 sing
iShowthatl 0 r 0 |l 0 e |=rn
: _ rsine 0 cos¢ —rsind 0 rcosg -
> '1'(:0926+0+1's}f12@ ' 0+ 0-+‘0 rcosés1n¢+0-_rcosbsin¢-
Solution, 0400 Qrr+0 0+0+0
reosgsing+O—rcospsing 0.+0+ 0 : rsin2$-+0+rcos2$
.1‘. 0 0 1 0 07
=0 x o=y 0 10| =r3
0o 1 Lo oo

because’ reinZe +v coaz'b .=. r lsi!_lzﬁ) + cosz¢ o= (1) =1



