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Merging man and maths

@ Fxercise 3.3 (Solution) JNNNED

Book: Algebra and Trigonometric By: Muhammad Fiaz Hussain

Class: First Year * * * * Sfiaz.hussain24@yahoo.com

Q1. Evaluate the following determinants:
(D).

5 -2 -4
3 -1 -3
-2 1 2
£ 3l el 3

=5(-2+3) +2(6—6)—4(3—2)
=5(1) +2(0) — 4(1)
=1
(ii).
5 2 -3
3 -1 1
-2 1 2
‘—1 1

3 1 3 -
1 2 - 2+(_3)‘—2 1]‘
—5(2—1)—2(—6+2)—3(3-2)
=5(1)—-2(-4)-3Q)
10

K

(iii).

43 4‘ ‘—1 4
= -2 +
5 6 |-2 6
=1(18—20) —2(—6+8) —3(-5+6)
=1(-2)-2(2)-3(1)
=-9

(iv).

a+l a-l1 a
a a+l a-lI
a-l1 a a+l
a+l a-1 a
=l a a+l a-I
a-1 a a+l
a+l+a-l+a a-lI a
=la+a+l+a-1 a+l a-I
a-l+a+a+l a a+l
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C, +C,+C,

3a a-1 a
=3a a+l a-I
3a a a+l
3a a-1 a
=|3a a+| a-I By tacking common 3afrom C;
3a a a+l

1 a-I a
=3al a+l a-I
1 a a+l
a+l a-lI 1 a-l| 1 a+l
=3a —(a-1I) +a
a . a=l 1 a+l 1 a

=3a{l((a+1)*~al@a=l)—(a-N@a+l-a+l)+a@-a-I)}
=3afa’ &4 2al —a® +al —(a—1)(2) +a(-1)}
=3afa’ +1° +2al —a’ +al —2al + 2I° —al}
=3a{31%}
=9al?
43 4‘ ‘—1 4 ‘—1 3‘
= -2 +(-3)
56 |-2 6 -2 5
=1(18—-20)—2(-6+8)—3(-5+6)
=1(-2)-2(2)-3(1)

=-9
(V).
1 2 -2
-1 1 -3
2 4 -1
1 -3 -1 -3 1
e Y
=1(-1+12)-2(1+6)—2(-4-2)
=9
(vi).
2a a a
b 2b b
cC C 2
2 11
=abc|l 2 1 Taking common a from Ri, bfrom
1 1 2
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R, and ¢ fromR3

2 1 111 [0 2
=abcs 2 - +
1 2 1 2 11

= abc{2(4-1)-1(2-1) +11—2)}
=4abc
Q2. Without expansion show that:
(i).

N W O
Il
o

LHS=

N W o W b~ N
w M~ N b 01
S O1

By ¢, —c, and ¢, —c,,

6 1
LHS=|3 1 1=0=RH.S
2 1
(ii).
2 3 -
1 1 0(=0
2 -3 5
2 3 -
LHS=1 1 O
2 -3%
-1 3 —
LHS=/0 1 O0jc-c,
5 -3 5
LH.S=0=RH.S

(iii).

~ & ~

© 01N

© o w
I
o

L.H.S

Il
~N & -
© g N
© o w
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Cz _Cl

1
LHS=4
7 Cs_Cz

R e

LHS=0=RH.S
Q3. Show that:

Q, &, aztag, (A Q, Q3 (&, &,
Ay Ay Byt Ay =18y 8y By t|Ay 8y, Oy

Q3 Q3 Q3 t Qg3 |83 83, Qg3 |y Q3  Agg

a, 4, d;ta;
LHS =, a,, a,+a,
Q3 Q3 Qg+ g
ay, 8y a,; 4
LH.S = (ay; +ay,) — (8 +ay;)
8, dj 31 A
agn, &,
+ (A3 + 33)
o Ay
LH =3 d,; ady dy;  dy a,; 4
M>’=4d5 13 23
31 A3 a3, dy d;; Ay
a;; a,;, 4, a,; 4,
T3 +ag; 33
ds; Ay a,; ady a,; ady
a a a a a
LHS ={a, 21 Gy “a, 11 Y ‘ta, 11 9
31 A a;; Ay 21 9y
a,; Ay a;; a4 a,; a4,
T3 —Qy + 35
a3, Ay a3 Aay Ay, Ay

A, A, 3 [y &, &3

LHS=a,, a,, a,|+|a,, a,, a,=RH.S
831 85 g |8y 8y Qg
(if).
2 3
3 9 =91
1151 1
2 30
LHS={3 9 6
115 1

Taking 3 common from R;.
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2 3 0
LHS=31 3 2

1 15 1
Taking 3 common from R.
2 10
LHS=331 1 2
151
2 10
LHS=91 1 2=RH.S
1 51
(iii).
a+l a a
a a+l a|=I°(Ga+l)
a a a+l

a+l a a
LHS=| a a+l a
a a a+l
3a+l a a
LHS=@3a+l a+l a |C,+C,
a+l a a+l

Taking common 3a+1 from Cj.

1 a a
LHS=Ba+l)l a+l 4 a
1  as awl
1 aa
RZ_Rl
LHS=Ba+1)0 I 0
R,—-R,
0 0 |
|
LH.S=(3a+I
(Ba+1) |‘

LH.S=(3a+1)(1*-0)
LHS=1?(3a+1)=R.H.S

(iv).
1 1 1 1 1 1
X y zl=|x y z
yz xz xy| [x* y* z?
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1 1 1
LHS=|x vy z

yZ XZ Xy

Multiplying C1 by X, C2 by Y and C3 by z.
Dividing det. By xyz.

X y z
LHS =1 | y> 7
XyZ XyzZ Xyz
Taking common XYZ from Rs.
X y z
LHSs="Y2lx 2 2
W1
y z
LHS=-11 1 1
X2 y2 ZZ
1 1 1
LHS=(-D(-/x vy z
X2 y2 Z2
1 1 1
LHS={x y z|=RHS
X2 y2 ZZ
(V).
b+c a a
b c+a b |=4abc
c c a+b
b+c a a
LHS=b <c+a Db
c c a+b
b+c-b-c a-c-a-c a-b-a-b
LHS= b c+a b R-R,-R,
c
0 -2
LHS=b c+a
c ¢
0 -c
LHS=2b c+a
cC ¢
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0 —-¢c -b

R, +R;
LHS=2b a O
R, +R,
c O a
a 0 b 0 b a
LH.S=2:0 —(—0) + (-b)
a c a c O

L.H.S = 2{c(ba—0) —b(0—ac)}
L.H.S =2(abc + abc) =4abc =R.H.S
(vi).

b -1 a

LHS=la b 0

1 a b

LHS=%b 1—@@a 1+aa 1

a b 1 b 1

L.H.S =b(b* - 0) +1(ab—0) +a(a’® —b)
LHS=b*+ab+a®—ab
LHS=a*+b®=RH.S

(vii).
rcos¢g 1 -sing
0 1 0 |[=r
rsing 0 cos¢g
rcosg 1 -sing
LHS=| O 1 0
rsing 0 \cos¢
rcosg 1 -sing
LHS=|-rcos¢ 0 sing|R,—R
rsing 0 cos¢g
Expanding by Co,
—rcos¢ sing
rsing cos¢
L.H.S = —(~rcos® ¢ —rsin® ¢)
LH.S =—(-r)(cos’ ¢ +sin*g) =r =R.H.S
(viii).

LH.S=-

a b+c a+b
b c+a b+c/=a®+b*+c®—3abc
c a+b c+a
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a b+c a+b

LHS=|b c+a b+c

c a+b c+a

a+b+c b+c a+b
LHS=la+b+c c+a b+c|C,+C,
a+b+c a+b c+a

taking common a+b+c from Cy,
1 b+c a+b
LHS=(a+b+c)l c+a b+c
1 a+b c+a

1 b+c a+b
RZ_Rl

LHS=(a+b+c)0 a-b c-a
R,—R

0 a—c c—bl ° *

expanding from C1iy

a-b c-a

a-c c-b
LAS=(a+b+c){(a—b)(c—b)—(c—a)(a—c)}

LH.S\="(a+b+c){ac—ab—bc+b*—(ac—c® —a’+ac)}

LH.S =(a+b+c){ac—ab—bc+b*—ac+c® +a’ —ac}
L.H.S =(a+b+c)(@® +b* +c* —ab —bc —ac)

LH.S=a%*+b’+c*-3abc=R.H.S

L+H.S = (a+b+c)

(ix).

a+A b c
a b+A1 ¢ |[=2@+b+c+A)
a b c+4
a+A b c
LHS=| a b+4 ¢
a b c+4
a+b+c+41 b c
LHS=la+b+c+4 b+4 ¢ |C+C,+C,

a+b+c+4 b c+4

taking common a+b+c+ A from Cy,

1 b Cc
LHS=(@+b+c+A)1L b+4A ¢
1 b c+A4
1 b c
RZ_Rl
LHS=(a+b+c+4)0 4 O
R3_R1
0 0 24
4
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Expanding by C:
A0
LHS=(@+b+c+A1)
0 4

LHS=(a+b+c+A)(#-0)
LHS=2(a+b+c+1)=RH.S

).
1 1 1
a b c|=(a-b)(b-c)(c—a)
a? b? c?
1 1 1
LHS=la b ¢
a? b? c?
0 0 1

C
LHS=| a-b b-c ¢ c
a’—-b%* b*-c® c
Expanding by R 1,
a-b b-c

LHS= a?-b? b?-c?

a-b b-c

LHS =
(a-b)@@a+b) (b—c)(b+c)

1 1
a+b4b+c
LH.S=(a—b)(b-c)(b+c—a~—b)
LHS=(a-b)(b—c)(c<¥a)=RH.S

LH.S =(a—b)(b—c)

(xi).
b+c a a°
c+a b b*=(a+b+c)a-b)(b-c)(c-a)
a+b ¢ c?
b+c a a’
LHS=|c+a b b?
a+b ¢ c?

a+b+c a a?

LHS=|a+b+c b Db%C,+C,

a+b+c ¢ c?

taking common a+b+c from Cy,
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1 a a’

LHS=(a+b+c)l b b’

1 ¢ c?

0 a-b a*-b?
R.—

LHS=(a+b+c)0 b-c b*-c? ‘!
1 C C2 RZ 3
Expanding by Cy
a-b a’-b?
b-c b*-c?
a-b (a-b)(a+b)
b—c (b-c)(b+c)
1 a+b
1 b+c
LH.S =(a*+b+¢)(a—b)(b—c)(b+c—a—b)
LHS=(amb¥c)(a—b)(b-c)(c—a)=R.H.S
1 2 -3 5° -2 5

Q4. If aAlbo -2 0| B=| 3 -1 4 |then

LH.S=(a+b+c)

L.H.S:(a+b+c)‘

LH.S=(a+b+c)@a—b)b-c)

-2 -2 1 -2 1 =2
find,
1 2 -3 5 -2 5
A=l 0 -2 O0[B=l3 -1 4
-2 -2 1 -2 1 =2

(i) A1z, Az, Axzand |A|
As we know that,

Aij :(_1)i+j Mij
where, M are the minor det.
A N R P B
1 2 -3
A= T=0 laK[0 -2 0
-2 -2 1
| Al=1(-2)—2(0)—3(—4) =10
(i) B21, B22, B2z and |B|
As we know that,
Bij :(_1)|+1 Mij
where, M are the minor det.
5 -2 5 » &
2+1
B= _32 —11 _42 B,, =(-1) L _2‘=1
5
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5 5
B — _12+2 =O
22 ( ) _2 _2‘
5 -2
B,, = (-1)*° ~1
o, ]
5 -2 5
IBl=|3 -1 4
-2 1 =2
-1 4 3 4 3 -
|B|=5 +2 +5
1 -2 -2 -2 -2 1

| Bl=5(-2) + 2(2) +5(1) = 1

Q5. Without expansion verify that:

(.
a p+y
p y+a 1=0
y a+p
a p+y
LHS=|f y+«a
y a+p

a+p+y P+y
LHS=la+p+y y+a 1C+C,
a+f+y a+pf
taking common @+ f+y from Cy,
1 Bty
LHS=(a+f+y)K yta
1 o+ f
LHS=(a+f+7)(0)=0=RH.S
(ii).
1 2 3x
2 3 6x=0
3 5 9x
1 2 3x
LHS=|2 3 6x
3 5 9x

taking common 3x from Cs,
1 21
LHS=3x2 3 2
3 5 3
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L.H.S = 3x(0) =0 = R.H.S
(iif).

be

LHS=01 b*> L2

ca

1 ¢ <

b
multiplying Cs by abc, and dividing det. by abc,

. 1 a’ abc.
LHS=—
abc

LHS=—

1
1
1.a\a
1

bc

1

1
a

1
abc

LHS=

b? b? =i(0)
abc

¢ ¢?

1
1
1

LHS=0=RHS
(iv).
a-b b-c c-a

b-c c—a a-b[=0
c—-a a-b b-c
a-b b-c c-a
LHS=b-c c-a a-b
c-a a-b b-c
a-b+b-c+c-a b-c
LHS=b-c+c—-a+a-b c-a
c—a+a-b+b-c a-b

(V).
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bc ca ab

1
c

LHS=

O ol=

1
a
a C

Multiplying Rz by abc, and dividing det. by abc,

. bc ca ab
LHS=——labc.t abc.i abc.i
abc
b c
. bc ca ab
LHS=—bc ca ab
abc
a b ¢

LHS=— (0)=0=RHS
abc

(vi).
mn | 12 Q0 17 P
Nt m mi=01 m* m’
Im n n?’| 0 n* nd
mn | I?
LHS=[nl m m?

Im n n’
multiply Ry by I, R, by m and Rz by, n, alse
dividing det. by Imn,

mnl 12 _I®

L.H.S:imnl méem’
mnl N )

mnl“Ap®s n
Taking common mnl from Cq,

(N
LHs=""h e
mnl , 3
1 n° n
(R R
LHS=1 m*> m?=RHS
1 n® nd
(vii).
2a 2b 2C
a+b 2b b+c/=0

a+c b+c 2c
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2a 2b 2c
LHS=la+b 2b
a+c b+c 2c

b+c

taking common 2 from Ry,
a b C

LHS=2a+b 2b b+c
a+c b+c 2c

a b c
RZ_Rl

LHS=2b b b
R.-R

c ¢cc 1

taking common b fromR 2 and c from R s,
a b c

LHS=2bcl 1 1
111

CH.S =2bc(0)=0=R.H .S

(Viii)
¥ 26 |7 2 7|7 2 -1

6 3 2/=/6 3 5[+[6 3 -3
351 |-35 -3 -3 5 4

7 26 |7 2 7-1

LHS=|6 3 2=[6 3 5-3
35 1 |-3 5 -3+4

LH.S=(7 1)6 3 5 3)7 2
T -3 5 ~3 5

6 3 |7 2 7 2
L.H.S:H ‘—5‘ ‘+(—3) ‘}

+( 3+4)7 2
6 3

-3 5 |-3 5 6 3

{46 3‘ ‘7 2l |7 2}
+9- —(-3) +4
-3 5 -3 5 6 3
7 2 7 7 2 -1
LHS=({6 3 5|+|6 3 -3
-3 5 -3 -3 5 4
(ix).
-a 0 o
0 a -b=0
b -c 0
7
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-a 0 c
LHS=|0 a -b
b -c 0

Multiply R1 by b, R2 by ¢ and R3 by a, also dividing
det. By abc,

—ab O bc
L.H.S=i 0 ac -—bc
abc
ab —-ac O
—ab+0+ab 0+ac—ac bhc—-bc+0
L.H.S:i 0 ac -bc R +R,+R,
abc
ab —ac 0
. 0 0 0
L.H.S:TO ac -—hc
abc
ab —ac O
L.H.S=i(0)=O=R.H.S
abc
Q6. Find the values of x if,
(1).
3 1 x
-1 3 4=-30
x 1 0
Expanding by Ry,
3 4 |-1 4 -1 3
3 - +X =-30
10 Xx 0 Xx 1

3(0—4)-1(0—4x) + x(—1—=3%) ==30
—12+4x—x—-3x*=2-30
—3x?+3x+18=0
X2 —x—-6=0
x> —3X+2x—-6=0
X(Xx—3)+2(x—3)=0
(x=3)(x+2)=0
Xx—3=0; x+2=0
X=3 x=-2
x={(-2,3)}
(ii).
1 x-1 3
-1 x+1 2/=0
2 -2 X
Expanding by Ry,
J‘x+1 2‘ ‘—1 2‘ ‘—l x+]‘
—-(x-1) +3 =0
-2 X 2 X 2 -
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AX(X+1) = 2(=2)) — (X —1)(—x —4) + 32— 2(x +1)) =0
X2+ X+4) = (—X* —4x+Xx+4)+3(2-2x—-2) =0
X+ X+4+ X +4X—X—4+6-6x—-6=0

(iii).

2x% —2x=0

2X(x-1) =0
2x=0; x-1=0

x=0; x=1

x={(0.1}

w NP
o X N
X N
I
o

Expanding by Ry,

X 2 2 2 |2 X
-2 +
6 x 3 X |3 6
1(x* —12)2(2x —6) +1(12-3x) =0
Xo12 —4x+12+12-3x=0
X —7x+12=0
x> —4x—3x+12=0
X(X—4)-3(x—4)=0
(x—4)(x-3)=0
X—4=0: x-3=0
X=4: x=3
x={(34)}

Q6. Evaluate the followings:

(D).

-7 10 -14

6 -7 1 -7 1 6
=-2 -1 +(-8)

10 -14 -7 -14 -7 10

—2(~84+70) —11(~14— 49) —8(10+ 42)

= —2(~14) —11(-63) —8(52)
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=28+693-416 =305

(ii).
2 3 1 -1
4 0 2 1
5 2 -1 6
3 -7 2 -2
2 3 1 -
R, — 2R,
jo -6 0 3R3+R1
7 5 0 5R4—2R1
-1 -13 0 0
0 -6 3
=7 5 5
-1 -13 0
03 40
13 0 ~1 -13

=0+6(0+5)+3(-91+5) =6(5) +3(-86) =—228
(iii).

o N w ©

=6 16 2
1 -9 -2
3{16 2‘ ‘6 2 6 16‘
- ~-12
-9 -2 1 -2 1 -9
= —3(~14) —12(-14) + 3(70)
=—3(~14) —12(-14) + 3(-70) =0
Q8. Show that,

+3‘

x 1 1 1

1 x 1 1
=(x+3)(x-1°

11 x 1 (x+3)(x-1)

1 1 1 x
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x 1 11
1 x 11
LHS =
1 1 x 1
1 1 1 x
x+3 1 1 1
x+3 x 1 1
LH.S = C,+C,+C,+C,
x+3 1 x 1
x+3 1 1 x
11 1 1
1 x 1 1
LH.S =(x+3)
1 1 x 1
1 1 1 x
1 1 1 1
R2 Rl
LHS—(x+3)O -0 R
T 0 0 x-1 o "
R,-R,
0 O 0 x-
x—1 0
LH.S = (x+3) x=1 0
1 00
LHS=(x+3)(x-1%0 1 0
0 01

LH.S =(x+3)(x-1)°%®)
LH.S=(x+3)(x-1)*=RH.S
Q9. Find |AAt| and |AtA] if,

(i)
132 -1
121 3
3 2
A=l 2 1
-1 3
Consider,
3 2
. 13 2 -
AA' = 2 1
2 1 3
-1 3

¢ | 9+4+1 6+2-3
" 16+42-3 4+1+9
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AAt_14 5
|5 14
. ha s

| AA" |=
5 14

| AA' |=14(14) -5(5) =171
Now,

3 2

t 3 2 -
AA=|2 1
2 1 3

-1 3

9+4 6+2 -3+6

A'A=| 6+2 441 -2+3
-3+6 -2+3 1+9

13 8 3]

AA=l8 5 1

3 1 10|
13 8 3
|A'Al=|8 5 1
3 1 10
1 ‘8 1‘ ‘8 5‘

-8 +3

100 83 10 BB 1
| A'A|=13(49) -8(77) +3(-7) =0

B
| A'AI=13
1

(ii).

4
1
1
3

At{szl

4 11

3 4
AA‘—21[3212}
1 14 113

2 3

25 10 7 18

ani_|10 5 37
7 3 2
5

8 7 13
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25 10 7 18
At 10 5 3 7
7 3 2 5
8 7 5 13
25 10 7 18
15 5 3 7
| AA" = C -C,
4 3 2 5
1 7 5 13

0 -165 -118 —307

R, -15R,
o -3 -22 -s8

| AA' |= R, -5R,
0 -25 -18 —47

1 7 5 13 R —4R,

-165 -118 -307

| AAU |z~ -30 -22 58

-25 -18 47
AL _1651— T T
18 —47 ~25 —47] T |-25 -18

FMAAY=—-165(-10) — (-118)(-40) —307(-10) =0
Now,

AA {9+4+1+4 12+2+1+6

4
1
1

2 3

12424146 16+1+1+9}:

18 21
{21 27}
18 21
21 27

| A'A[=18(27) — 21(21)
| A'A|=18(27) - 21(21) = 45
Q10. If Ais a square matrix of order 3 then

show that [KA|=K|A].
Let,

|AtA|:‘

8y a, a5

A=la, a, ay

83 83 g3
&, %, a,| |ka, ka, ka,
kA=Kl a,, @, ay|=|ka, ka, ka;
83 83 Ay kay, kas, kay,

10
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ka, ka, ka, ~154+60=0=1=4
IKA[= |k, ka, ka, Q12. Which of the following matrices are
singular and which of them are non-singular:
a; a, a3 1 0 3
|kA[=kkkla, a, a, 1
dy; dz Adgg 2 4
|kA=K* | Al Let,
Hence, proved. _ 1 0 3]
Q_ll. Find the value of 2 if Aand B are A=l3 1 -1
singular: ) 0 2 4
4 1 3 -
A=|7 3 6 to check the A is singular we have,
2 31 103
4 4 4 |A=3 1 -1
Al=l7 3 6 0.2 4
| "2 2 1 | AH1(6) —0(12) +3(6) =210
Ai -Si .
| Al=4(3-18) — A(7—12) +3(21—6) =60+ 51+ 45 | >0 "Js nen-singular
| A|=-15+54 (ii).
Since Ais singular so, 2 3 -1
|Al=0 1 1 0
-15+54=0=>1=3 5 _3 5
51 2 0
8 2 5 1 et .
B= 2 3 -1
3 2 0 1 A=l1 1 o0
2 2 -1.3 s 3 &
5 1 230 o -
8 2 5 1 to check the A is singular we have,
IB|= 2 3 -1
3 2 0 1
> 1 -1 3 |A=FL 1 O
2 -3 5
5 1 2 0
5 o0 5 OR.-R | Al=2(5) —3(5) —-1(-5) =0
|B|: 2 3
3 20 1R,=3R So A is singular.
-7 1-6 -1 0 (iii).
5 1 2 1 1 2 -1
|IBI=|5 0 5 1 2 -1 -3
-7 1-6 - 2 3 1 2
| B|=5(0—5(1 —6)) —1(-5+35) + 2(5(1 — 6) — 0) 3 -1 3 4
| B|=—25(1—6)—1(30) +10(A —6) = —2524 +150—30+101—60 | Let,
Since B s singular so,
|B|=0

www.mathcity.org
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1 1 2 -1
Az 1 2 -1 -3
2 3 1 2
3 -1 3 4
to check the A is singular we have,
1 1 2 -1
1 2 -1 -3
2 3 1 2

1
1 -3 -2
ARl

1
0
0
0 -4 -3 7
1 -3 -2
|[A=F|1 -3 4
-4 -3 7
| Al=1(=9) +3(23) - 2(-15) =90 = 0
So, A is non-singular.

2 1 0
Q13. Find the inverse of A=|1 -1 3|and
2 -4 1
show that A*A=I3,
(1)
2 1 0
A=|1 -13
2 -4 1
As we know that
o 20A
| Al
2 1 0
|Al=]1 -1 3
2 -4 1

| Al=2(11) -1(-5)+0(-2) =27 =0
Hence, A is singular so its inverse exist,

a; a, a,|
ade: ay; Ay Ay
a3, 93 g
-1 3 1 3
= (-1 1+1 -11 =(-1 142 =5
%()_M‘ %()21‘

www.mathcity.org

1 -1 .
2 _4‘=_2 3-21:(_1)21

2 0
2 1
1 0
-1 3

2 1]J
=-3
—-1 —
11 5 -2

adjA=|-1 2 10| =[5 2 -6
3 -6 -3| |-2 10 -3

&3 = (_1)l+3

a,, = (_1) 2

‘ =* 2, = (-1)*"

3-31 — (_1 3+l — 3 a32 — (_1 3+2

N
o

833 = (_1)3+3

t

Putt values,
11 -1 3

5 2 -6
-2 10 -3
27

Al =
Now,
11 -1 3|2 1 O
A‘lA:i 5 2 —-6|1 -1 3
27
-2 10 -3|2 -4 1
22-1+6 11+1-12 0-3+3
A1A=2—17 10+2-12 5-2+424 0+6-6
—-4410-6 -2-10+12 0+30-3
27 0 O
0 27 O
0 27

1 00

A‘lA:g 01 0=,

0 1

ata-t

Hence, proved.
Q14. Verify that (AB)™* = B71A71if,

(0).
1 2 -3 1
A= ; B=
~1 0 4 -
we have to show that, (AB)*=B*A™,
Consider,

1 2]-3 1] [-3+8 1-2
AB = =
{—1 O}L —J {3+o —1—0}

12
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e-fs

and,
(AB)—l — adJ(AB)
| AB |
5 _
|AB|=‘ j:—z
3 _
-1 1
adj(AB) =
j(AB) {_3 5}
=3
-2 |3 -3
Now,
A_1:ade_ B_1=aij
| Al |B]
1 2 -3 1
|Al= =2 |BJ- =1
-1 0 4 —
0 -2 -1 -1
adjA = ; adjB =
11 -4 -3
putt values,
0 -2 -1 -1
A*lz-—l 1 gl -4 -3
2 -1
-1 -1||0 -2 AN
Bl -4 -3][1 1,4\-3 5
1 2N Y -2

BflAfl — |:

Njw D=
| |
Nl NfE
L < 1

Hence, proved.
Q15. Verify that (AB)t = BAt if,
1 1

1 -1 2
A= :B=(3 2
0 3 1

0 -1
we have to show that, (AB)' =B'A",

1 1
1 -1 2 1-3+0 1-2-2
0 3 1 0 -1 0+9+0 0+6-1

{— 2 —3} . {—2 9}
AB = = (AB)' =
9 5 -3 5

Now,

www.mathcity.org

1 0
. . 1130
A=-1 3|,B =
10 -1
2 1
1
- {1 3 o}
B'A" = -1
10 -1
2
BIA -2 9
-3 5
Hence, proved.
2 -1 :
Q16. IfA=[3 . }then verify that
(A—l)t :(At)_l.
2 —
A s
3 1

1 1
adez{ }
-3 2

11 1 -3
A1 > @A=L

2 3 ]2 3
A = =>| A |= =5
-11 -11

1 -3
adjA' = [ }
1 2

1 -3
(At)lzé{l 2}

Hence, proved.
Q17. If A and B are non-singular matrices.
Then show that,

(i) (AB)™' = B~1A7!

Given that AandBare non-singular matrices then the
inverse of Aand B are exists.
Consider,

(AB)(B*A™)=A(BB'A™)
(AB)(B*A™")=A(BBH)A™
(AB)(B*A™) = AIA™
(AB)(B'A™) = AA™
(AB)(B*A ™) =1
Now, consider,
(B*A)(AB)=B*(A'A)B

13
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(B*A™)(AB)=B'IB
(B*A™)(AB)=B'B
(BA™)(AB) =1
hence, AB is the inverse of B™*A™, so,
(AB) ' =B*A™
(ii). (A H1=4
Given that Ais non-singular so, A™ exist, consider,
A*A=1
and,
AAT =1
which shows that A ~* is the inverse of A, then,
(A1) =A
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