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{_E'xenmse 3.1

1 K A [23]811(13 17
N 341.5, -[64]ﬂmdmwthat

() 4A-34 = A (ii) SB-34 = S(B-A4).
Solution. A = [2 3]:“=4[2 3] [2(4) 3(4)] [8 ]
B : 15 15 14) 5(4) 4
- 2 37
A= [ ];=)3A= 3[2 3]= [2(3) 3(3)] [6 9]
L1 s . 1 5 1(3) 5(3) 3 15
5 |
4A_3A=[ m]_[69]=[86129] [23]A
. 4 2 3 15 4-3 20-15 15
(i) Now 3B = [1 7] ;[1(3_) 7(3)] _ [3 ‘21]
6 4. 63) 4(3) 18 12 ]
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. 3 217.76 9 3-6 21-9 3 12

'33'3A=[18 12]"[3 15] [18—3 12-15]=[ 5 -3 ]"'(1)
17 237 .rl-2 7-3 ~1 4

B -4 =3{[6 4}_[1 5]} %3[6—1 4- 5} 3[5 —1]

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

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

L

[‘l 0 _ 4
2, If A= B ,],showthatA=Ig.
' i 0 - ‘ i 0 i 0
Solution. A = i' => A2 -A. A = [ ][ ]
[ 1 -} ' , 1 - 1 —;

1

HD+0(1)  i(0)+0(=i) J [iz ~o] [-1 0]
T Lo+ 1o+ 1 Lo 2 )7L o0 -1 |

A‘=A2.A2=[—'1 0][—1 0].
. 0 -1 0 -1

_ [ (~=1)(-1)+0(0) (—1)(0)+O(—1)] [ 1 _0]

= . _ =1,
O(-D+(-1)(0) O(0}+(~1)(~1) 0 14 2

3. Find xandy if |

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

Using definition of equality of two matrices; we have

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

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

Using definition of equality of two matrices, we have

[x+3 1 ][y 17 .
3 3y-4]7| _3 2x] implies

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. If A=[ ] and B=[ ],ﬁndthefollowing:

1 0 2
(i) 4A-3B (i) A+ 3@B-A).

1 -1 2

Solution. (i) 44 = 4 [

-1 2 3 4(-1) 4(2) 4(3)] [-4 8 12
]‘ [ 8
6

]

1 021 L 41 40 42 4 0
0 3 2 3(0) 3(3) 32) 1 R0 9
3B = 3{ ) ]:[ - =!~
L1 -1 2 3(1) 3-1) 32 ( 3 -3 6
r-4 8 12 0 9 6 '
R PR N A
4 0 8 3 -3 6
[—4—0 8-9 12—6] [-4 -1 6]
"L 43 0-(-3) 8 \ L 1 3 2
0 3 27.-r-1,2%7. 0=(=1) 82 23
@ oa [}
: 1 -1 2 0,0 2 -1 -1-0 2-2
1 1 -11
- [o -1 o

?,%/37 111 -17.
2 ] +3[0 1 o0 ]
37 130D 31 31
2 +[ 3(0) 3(-1) 3(0) ]

371 r3 3 -317
2J+[o.-3 o]
-1+3 2+3 3.3 2 5 0
140 0-3 2+0.]=[1—3 2]

r2o 1 ‘ 4 -
5. Findxandyif[ x]—+2[ ¥ y]-[ 2 3].

A+3@B-4) =]

(8

O N O N o

1
-1
1
-1
1

o
[
[

1y 8 02 -1 1 6 1
2 0 r2 2x 2 4 -
Solution.[ x]+[ y]=[ 2 3]
1y 3 0 4 -2 1 6 1

BIWWMEG CTURE.C
VWWW. Yout u Neda ect ur e

con

Page 3 of 10



what sapp: +92 323 509 4443, emumil: negal ecture@nui l

[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
o 2x=-2 = x=-1 7
y+d=6 = y =6-4=2 . gx=-1,y=2
6. H A={a;];.;, showthat ,
D A(pa) = (&u)A (i) (M»u)A- AA+pA (i) \MA-A = O.-1A
Solution. () A(A) = A@layTgg) = A([paylan) |
| = [Naylaes = Mlayle = A
i) A+)A = A+a)la;lg = [ A+)a;laes = [Ra; +pna;lge
= [haylpn +[paylang = &[0T g +1lay] g xg = A +pA

(iid) M A = Maylsus -1 [a;)sx; . Taking [a;] 4.5 common, we get'

= (-1)[ay ]3x3—(l DA
7. ¥ A=laylsy,B -[by]m, show that MA*-B) A+ 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 '
Given that A? = [ ] =>[ +%, 2+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 -1
: a b

1 -1 _ 1 =171 =1 l-a  -1-b -
s O LT P B eiind)

a 1 a b 1 a b a+ab —a+b?

Gi | ‘AZ'[I 0_:, —__)['l—a _'-1-b] ‘[1 0]
_ ven T Lo 1 atab a+b? | T L0 1

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

] and A2 = [0 1 ],findthevaluesofaandb.

]

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. If rows and columns of A areiiriterchanged
then the resulting matrix is. called the transpose of the matiiv'A,

, 1NJO
For example, A = then A =p-1 3
: 0 3 1 o & 7
L 2 1

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

~

1 -1 2 2 8.0 :
. A- . , N ) . t- t .,
10. ¥ [0 3 1] [1_;_1],¢owthatc4fm_A+B“
- 1 - ‘
_ [1-1 27 i 0
~ Solution. A=[ : = A =| -1 3 |,
L0 3 14 ‘
- o~ L2 1]
" | . - [2 1]
239 :
B=[ \ ] = B =3 2
108" -1 ._-0‘_1_}
4 g 1 -1 2 2 ‘ .
Adding: 'A-r‘-B:[ N ]+[ X 0]:[3 2 2]
; 0 3 1JL12 1504
. ’ 1_"
32 2 ‘ . .3
A+B =[ ] = @A+Bf =|2 5|
150 - .
- 2 0
| , 1 0772 17 317
Also A' +B'  =| -1 3 [+ 3 2 =12 5., (@
| » 21 0. -1 L2 0]

From(Dand(2) (A+BY= A'+B".
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1 1 3
11. FindA’if A=| 5 2 6 |,
-2 -1 -3

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

-2 -1 -3 | -2 -1 -3
C 1(D)+1(5)+3(=2) 1D+1(2)+3(-1) 1(3)+1(6)+3(=3)
= 5(1)+2(5)+6(-2) 5(1+2(2)+6(-1) 5(3)+2(6)+6(=3) :|
[ -21+(-15+(=3)(-2)" (-2)1+(=1)2+(-3)(=1) (~2)3+(~1)6+(-3)(-3)

[ 1+5-6 1+42-3 " 3+6-9 o 0 o
= 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
A3=A2,A=[3 3 9“52 6]
-1 -1 -3 {2 -1 -3_ _
T O(1)+0(5)+0(-2) 0(H+0(2)+0(~1) 0(3)+0(6)+0(~3)
- 3(D+3(5)49(-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) |+

[ 04010 04040 04040 ] [0 O 0
= | 3+15-18 3469 9+18—27:| - [ 000 |=0
00 0

| -1-54+6 -1-243 -3-6+9

: » 5 2 -1 5
12. Find the matrix X if (i) X[ - ] =[ ],
_ - -2 1 12 3_

-(")[521{ 21]'
w -21] '[5 10 |°

| 5 2 -1
Solution. (i) x[ ] .[ 5]
“l -2 1 12 3

a b |
Let X = [ ],then
v : c d

-1
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S5a-2b 2a+b -1 5
[5c—2d 2c+d]' [12 3]
Comparing the corresponding 'el-emvents, we get
Sa-2b =-1 .. (1, 22 +b=5 ... (ii)
& -2 =12.. (i), 2+d=3 . (v
To solve (i) and (i), putb=5-2g from (ii) in (i), then -
S0 -26-2)=-1= B-10+dp=1 = %6=9 = [aa

H
—

Puta = 1in (i), then b= 5-2 = 5-2(1)= 5-2= 3 = [6=3

To solve (iii) and (iv), putd =3~ 2cfrom (iv) in (m) then
. bc-28-20) =12 = & 6+4c=12 = gc=18 =

Put c=2inGv), then d= 8-2= 6-2%)= -4 -1 Lim -
ra b 1 87
Thus X s
w .[c\d]=[2-1]

[ 5 27 r8 11
Solution. - (i) [-a 1]“[5 10"

Let X = [“ b’],um
Le d
[ 5 2]-[0 b'l‘[ z 1]
-2 1 ¢ dd/ ;L8 10
Ba+2c  Bbe2d 2 1
[-2a¢c ~Shd ] '[ 5 m']
Comparing.ihe corresponding elamontl we get
Ga+2 =2 ), S+ ul o (i)
~224c = 5 .. a, ~2b+d =10 ... (y)
To. lolvo (1) and (1), putc w54+ 2 from(ﬂi) in (1), then

B U2 g 5a+10+4a-2=o Ge-8 = fou-dl

Pwta!-g in(iii) theno = 5+93 5+2(==):5-? -$=9-=3=6= i%
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. 29
= c =7
o solve (i) and (iv), putd = 10+ 2b from (iv) i (ii), then -
o | | - T 19
Bb+ 2A10+42b) =1 = B5h+20+4b =1 =>9=-19 = |b=-T
Put b =-—19Q in (ii), then ‘
90-38 R ' 52
d 10+2b"'10+‘2(—-— ):10—'§'=——§—"—= -9— ‘:> d = 9
-2 b 8 19
Thus X = | P
) us: = = 29. —5_2_
c d 9 9
5 o-1° "3 77
18. Findthematrix A # (1) 0o 0 }A =| 0 0 |
‘ ' | 8 1 | 7 2
T 2 —I]A -0 -3 8 ]
@ |, 2 [4*ls 3 7]
\ o tra b .
Solution. (i) Let A= [c d ],i.henv
T5 -1 "b 3 -17" '
0 o0 [“ ]. 0 0
: c d
L3 1 | 7 2
5a-¢ bb-d r3 =71
040 0+0 ] =l 0 0 |
3a+c 3b+d L7 2
Comparing the corresponding elements, we get
Ba-c=8 .. (), Bb-d=-7 .. (i)
8a+c=T7 .. GiD), 3b+d=2 .. GV
Adding (i) and (iii), we get -
| 0 5
8a= 10 =>-a- 8'4 B
LECTURE.C

VWWW. YOout Ug MEG

emai | :

nmegal ect ur e@nui |

nmega “ecture

. con

Page 8 of 10



what sapp: +92 323 509 4443, emmil: negal ecture@nuail .

(iii) gives ¢ = 7—-3a="7—

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

| (iv) gives d= 2—3Q =2.+§~ =—5 =3 |

H ired matrix is A [a'b].'[5/4 —5/8]

ence required matrix is A= c 4l 34 38 |
| 2 -1 0 -3 8 -
Soliation. (i) [ " ] A = [ v ]

83 38 -7

Let A= [a b c],'then |
d e f - ‘
T2 -17raea b ¢ 0 =3 8 7
[—1- 2][def] '[3 3 -7]~
2a-d  2b-e 2c-f 0 -3 gn
[ —a+2d -ba2e —c+2f] - [ 3 3.4-7]
Comparing the corrésponding eiementi, we get

2-d =0 .. @), Bbee =C3.0 (), 2%-f=8 .. (i

~a+2d =3 .. (V) , 6323 . (v), —c+2f =T .. (vi) -

To,solve (i) and (iv), put ¢ 2% from (i) in (iv), then

e+2 =3 =g 4 2)—3=>-a+4a =3 S %-3= [a=1]

Puta = 1in (v), thés W =2a =2(1)= 2 = [d=2]

To solve (ii) angv), put e =26 + 3 from (i) in (v)', then _
=b + 20593)=3 => b +4b+6 =3 =>3h=-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

oo 4= [ 5 2 L [1 0]
’def ‘ 2 1 -2
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_ r.cbsf' 0 -siné cos¢ 0 -Sitvl¢- o
14Showthat| 0 ~r 0 }4° 0O 1.0 =rl3.
v rsing 0 cbs} -rsing 0 rcos
. '1-cqsz$+0+t's‘ih'2¢- .‘0"«“'0_#-0 rcosb51n6+03rcoséginb - ;
Solu‘ti(‘)n. S 0+0+0 0+r1~_0 ( .O'+()+0 7
rcosdis'1n¢+0.—~rcos¢sin§ 0+0+0 : rsinzé-i-o-f-rcoszd;
‘r/ 0 0 rT1r 0 07,
1o rof=xl0o 1 0] =rp E
0 o0 i ¢ 0 0 1 '
because v 8inZg + r coszb ?-‘ v (sin2¢ + c0s2¢ y=1(1l) =1
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