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CHAPTER 3

Matrices and Determinants
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Exercise 3.1

Ql. nA=|f :] onda=[é Zl then show that

. 4A -3A = A  ii. 3B-3A = 3(B-A)
Solution
i. 4A-2A = A
_12 3
A-Il 5
Then
2 31 _[8 12
4A-4|l 5] 14 20
And
.12 31 6 9
3A'3[1 sl 13 15
L.H.S = R.H.S
_[8 12] 6 9
4 20 13 15
_[8-6 12-9
4-3 20-15
=[3 3]
1 S
=A=RHS

Hence proved

4A -3A = 4
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ii. 3B-2A = 3(B-A)
L.LH.S = 3B -2A

AS

1 7 12 3
B-I6 4 and A Il .
Then

3B =3 [é z] and 3A = 3|2 3

38:[138 ﬂ IA = I3 15
S0
3 2
3B = 2A =|18 1; |3 15
12-9
18 3 12 —15
_[-3 12
3 =3
=3|-§l jll

And R.H.S = 3(B-A)

Then 3(8-A)=3[7" ]

= L.HS

Hence proved
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3B-3A = 3(B-A)

Q2. If= A= [_1‘ ?ll then prove that A* =1,

LHS = Af
= (A?)?
=(A.A)*°
Solutions

50,

A'Azlji Bil'lji i)i

[¥+0 040
i—i O+ i

£ 8

# =[5 S

(A?)? = II_OI b ]2

=[-(h)l -?1][7:)1 -01]
T

Hence proved

Y

Q3. Findxandy if

') X+3 1 ]=[2 1
-3 3y -4 -3 2
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. X+ 3 ] 1
T A ] L A
Solution
X+ 3 _
2 [ 3y —4] l—3 2

By equating corresponding elements

we have
X+3 =2
And
3y -4=2
X=2-3 3y =244
X= «] ; 3y=6
X=-] y= g— = 2
thus
X=-]
and
y =2
OB VAP L LA
By equating corresponding elements
we have
X+3=y
And
3y -4 = 2X
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X+3 =Yy 3y — 4 =2x
Xy =3 ; 3y-2x=4
X-y =3 P -2X+3y = 4

multiply eq. "1" by "2"
2x -2y = 3
Addit ineq"2"
2x-2y = 3
243y =4
y=/7

put the value of "y" ineq. *1’

x-/ =3
x=3+/=10
x=10
thus
x= 10
y=/7
Qa. F A=[' 2 7] and B=[] ° 7
i) 4A -3B ii) A +3(B-A)
Solution
0 As[ § 3
Then
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_A=1 2 3
4A-4I1 0 2
_[-4 8 12
4 0 8
And
2
B=3, 7 3
_[0 9 6
3 =3 6
Then
4812 0 9 6
4A - 35[ ]'Is 3 6

_=4=0 8=9 1i=6
4§-3 0+3 8-6

l—4 -1 6
Hence 4A -38=|_1 . 6]
i) A+3(B A)
B-A = Il -1 2 Ill 2 3

_[041 3-2 2-3
1=1 =1=0 2=2

=[(l) 31 :)l]
son=oy 1 7]
=[o -3 -3]

A+3(B-A) = lll 2 3 Io =3
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_[-1+13 243 3-3
+0 0-3 240

l250
1 =3 2

Hence

As3B-A) =[] 2

Q5. Findxandy

2 0 x 1 x vy 4& =2 3
+2 =
1 vy 3 0 2 -1 Ll 6 1]

Solution
2 0 x 1 x vy 4 -2 3
+ -
1 y 3 2 0 2 -1 [1 6 ll
¢ 0 x|, 12 2x 2y] - |4 —2 3]
1 vy 3] 10 4 =2 1 6 1

2+2 0+2x x+2y] (4 -2 3
[1+0 y+4 3-3 _[1 6 1]

Equating the comresponding element

2X = -2 s xt2y =2and y+4 =6
X = -T)z y = 6-4
X= - y =2
hence = -]
and y=2

Q6. If A= Ia"|3x3 , Show that

i) A(uA) = (Ap)A i) (A4 uA = AA + uA
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i) AA—-A=(A-1)A

Solution
) A= [a"]:;xs
L.H.S
pA = H[“r1]3x3
=|P“u]3x3
AuA) = Alpay], .
= [Auag)sxa
= ((Auag)zxs
= (Aw)a;)3x3
R.H.S

Hence proved

A(pA) = (Ap)A

) (A4 u)A =24 + uA
LLH.S

A+ mA = (4 +play)

3x3
=Ala,],  +ulay,
=AA + uA
= R.H.S

Hence proved

(A+u)A =1A+ uA
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i) A4-A=(Q-1)A
L.H.S

AA—A = AlaU]3x3 o [aif]3x3

= (4=1) lal)]3x3

(A - 1)A

Q7. f A= Iaulz)‘:3 and B = Ibulu3

Solution

L.H.S = A(A + B)

AA+B) = 2| [[ay)sxs + [by]

b
= Alag],, b,
=AA + AB

= R.H.S

Hence proved

A(A+ B)=AA+ AB

Q8. If A= [: zl and A* = [g g] find the value of a and b.

Solution

Then

o aasl

= |1+ 23 2+2b
a+ab 2a+ b*
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And
2 _ [0 O
a2 = [0 o
By equating
1+2a 2+2b)] _[0 0O

a+ab 2a+b2l 1o 0

Cormresponding elements are same
So, 1420 =0 , 242D =0
20 = -1 2b = -2

Q =— bz-_z.=-]
2

Hence

QY. If A= [: 'bll and A% = I; 2] find the value of a and b.

Solution
Then
2 — a_ - 1 -1111 -1
a=a-a= L]
- 1—-2a -a-b]
a—ab -—a+ b?
And
> 1 0
A- = 0 1
By equating
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l1-a =-a- _1 o
a+ ab —a+b2] -[0 1]
Corresponding elements are scme
So, 1-a =1 . -a-b =0
a= |-l -1-b = -2
a =0 b=-l

Hence

_n1 -1 2 _12 3 0
Q10. IfA-Io X 5] and B'|1 :
Solution
11 -1 2 2 3
"A‘lo 3 5] and B=[, ,
LHS = (A + B)f

1 =1 2 2 3 0
A+B = +
b 3 3 2 o
[1+2 =143 240
04+1 342 3-1

=[3 2 2
1 § 2
e 3 2 2
(A + B) -[1 € 3
3 1
=12 S
2 2
R.H.S = At 4 Bt
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A=lé 3 §I

3 1

e olE
e %

1+3

A'+ B' =

2+0

Ei

(A+B) =A"+B'

Q11. Find A°if A=I

Solution

1

AA=]5

A* = AA =

0
A* = | 3

-]

eoneelf 338 8 4]
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0+1
-1+ 3 3+2

-2

=2

142-3
54+4—6
-2-2+3

1+45-6

54+ 10-12
=% =8Eib

346-9

15+12-18
=0=:E'S
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O+3-3 0+3-3 04+9-9
=10+6—-6 0+6-6 0+18-18
U=3F%3 0=3+3 0=9F%9

0 0 0

0 0 9

0 0 0

0O 0 0
AP =10 0 0O

0 0 0

Q12. Find the matrix X if:

) [-2 1] 'I-lz 3 [-2 1]x '[ 1101
Solution

) A [5 1o] '[1; l
|1 S
e

x=[;2 g”-z 1
LET A = [_2 1

AL =], %|=5(4=5+4=9

Adij A = :12 '52

y _ AdjA 11 =2

Al 912 5

lig S S
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=l'l+10 -2 4+ 25
91 1246 —-24+415

=l[9 27
9118 =9

9 27
18 =9
/9 /9
B 3
Z =4
Thus value of matnx 'x' = I; 3 ]

=3

) -52 f]x N § 1101

5 2
LET A"I-----z 1l
Then equation becomes
12 1
AX= g 10‘
Multiply equation by '' A=
2 1
-1 - A=1
A Ax) = A7 | g 10]

(A7 A)x = A lg 1lo|

9 &

IAL=]_5 4

= 5-(-4) =544=9

I

A-1 = AdlA =_‘_:_I; -521

Al
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= I:lz ?“g 110]
1f2=10 1=20
ol4 425 2+50

_if=8 =19
2129 52
-I-B/g —19/
29/9 52/9
—8/ —19/
Thus value of matnx ‘x’ =I ? 9]
29/9 52/9
Q13. Find the matrix A if
5 -1 3 -7
i) [0 0‘44 = |0 0]
3 1 7 2
[0 -3 8
3 =3 7
Solution
5 -1 3 -7
o 0|4 =[o 0
3 1 7 S -
5 =1
Let B=[0 0]
3 1
The equation becomes
3 -7
7 2

Multiply both sides by ‘'B~

1”
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3 =7
B~*B.A=8B"1]0 ol
7 2
3 =7
A=B"110 0
7 2
g-1 _ AdJB

3 =7
1B} =[0 0]=5-(-I)(3)=5+3=8

7 2
Aij:l-g g é

My _ 11 0 1
o ~ Bl  8l=3 0 Sl

=L|1 0 l]g _07
B =3 0 5 7 9
3[34047 —T7+0+12

=3 0%S Z1¥F0% 10

=110 =5
8126 31

_IIO/B -S/Bl
- 26/8 31/8

10/8 -5/8

Thus value of matnx 'x' = [26/ 31 /
8 8

JERE

Let B =[_‘_7'1 'él]

The equation becomes
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oasl) 7 2]

Multiply both sides by "'B~*"

|

7

s 8a=p" [y
_n=tl[0 =3 @8
A=0 3 3 =7
-1 _ Ad)B
B = 8]
(2 -1 _,,_
Bl =], 5] =41=3
.n_[2 1
Ad) B 1 2]
1y _Mjs _ 112 1
8" = Bl ~ 3l1 2
g | 0 -
2
=3[0+3 =643 16=-
3Il0+6 —-34+6 8—14
_1[3 -3 9]
36 3 -6
_[3/3 =3/3 9/3]
6/3 3/3 —6/3
11 -1 3
A=l -2]
Thus value of matnx ‘A Il 1 32

rcos¢p 0 —sindg
Ql4 0 r 0
rsing 0 rcosdo

0 r 0
—-rsing 0 rcos

Solution
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rcosdp 0 —=sing)[ cosd 0 sind
L.HS = I 0 r 0 “ 0 r 0
rsing 0 rcosdll-rsind 0 rcosdo
rcos“d+0+rsin“¢ 0+04+0 rsindcosd+0-—rsind
= 0+0+0 O+r+0 04+0+0

rsindcosd 4+ 0—rsindcosd 0+ 040 rsin® ¢ + rcos? ¢

rcos* g +rsin®d 0 rsindcosd —rsind
_ 0 r 0
rsindcosd —rsindcosd 0 rsin®d +rcos’d
r(cos?d + sin’d) 0 0
_ 0 r 0
0 0 r(sin‘d + cos’d)

Hence proved
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