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Ql If A= [a||]3x3
l. l3A = A

Solution

let A= [c::,,]“3

Qy4
= [021
34
i I3A = A
Solution
|3 — I
L.H.S

10 o
l,A

di; 31’ dyz dyg
47, dy3 dyy

Exercise 3.2

then show that

ALLA =A

23 Uzq4

(y3 aul
(I33 Q34

0 O 1 d3; d3z dz3 dag
a1y +0+0 a;,,+0+0 a;+0+0 a4 +0+0
=la,, +0+0 a,,+0+0 a3 +0+0 a,,+0+0
2, 040 a,, #0+0 a;; +0+0 a3, +0+0
dyy dyz  dy3 dyg
=|dz; dzz dzzdz| =A=RHS
d3y d3; d33 d3y

I. ALLA =A
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Solution
10 0 0
Ian yz Uy3 au] 01 0 0
Al, = |Gz Q2 Qp3 Q4
A3y @32 QA33 A3y 00190
LO 0 0 l:

A3 #0440 ay, 4040 a3 4040 5+ 040
a,, +0+0 a,, +0+0 Q,; +0+0 a,, +0+0
Qz;; +0+0 a;;, +0+0 A3 +0+0 a3, +0+0

=A=RHS

(yy @32 Q13 Gyg
=12y Qzz  Uz3 Uz

3y Q3 Q33 U34

Q2. Find the inverse of the following matrices

1 [3 ‘11] i [3 ‘11] il [21‘ _‘i Iv. [; g
S
Solution
3 =1
2 1
Llet A = :23 '11]
|A] = g lll =342=5
AdiA=|", %
A~ =A::|A ='§'[-.-12 ;l;
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Hence inverse of matrix = [

Solution

Solution

I-z 3
-4 S

- =2 =3/
Hence Inverse of matnx =] /2 2
2

i 2

—

i I s l/s]

“2ls /s

/s 1/sl

/s /s

=i
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etc=[%" ‘]

Adj C
IC)

c-t =
1IC| -|2‘ i] = .2i% — {2

=2(1)-(-1)

- l
Hence inverse of matrnx = I ; /3 2{3 I
/3“3

2 1

iv. 6 3

Solution

erosft

_y _ AdjD
D]

adjp =3 7]
D1 = [ 3] =66=0

Hence , Inverse cannot be determined
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Q3. Solve the following systems of linear equations

: 2X, —3x, =5 . 4x, +3x;, =5 i 3x, — S5y =
' 5%y + X, = 4 A3xy3—%x, = 7 "|-2x, +y = -3
: 2Xqy - 3X, =5
' SXy +X; = 4
Solution
s Tl =[]

Let AlE JP)ix=[] :8 =3

Ax =B

X=A"'B

-1 = AdJA

-1 = 2R 3
A~ = 17 |—=5 —2]
/17 3/171
-5 V4
/17 /17

A"l =

Y17 3/17] H
4

= - 2
/17 17

Is/n "’ 12/17‘

et Chy

=[suz] [ 7/17 —Ill
-25+8 ]7/1 =1
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Therefore x=A"'B

[x,) = [3]
Thus xy =1

.1'1=l

i 4x, + 3x, =5
' 3, — X = 7

Solution
et A=[; Z]ix =[] 58 =[]
Ax = B
X =A"'B
A
A _31|- 4-9=-13
Adj A = |_; '43
gt
Thus X= A"'B
b '_ll-s _3] ISI
_=1f=5 21
131-15 28

Therefore x=A4"'B
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Thus

i 3x; — 5y =1
’ —sz +y = -3

Solution

Let

Thus

Therefore

a=5 Thx=[) e =[]

Ax = B

X =A' B
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X 2
Iyl'lll
Thus X = 2
y =1
1 -1 2 2 1 -1 1 3 -2
Q4. I A= |3 2 5/,B=|l]1 3 4|and C=|-1 2 0 |thenfind
-1 0 4 -1 2 1 3 4 -1

i. A-B ii.B-A iii. (A-B)-C  iv. A-(B-C)

i A-B
Solution
1 -1 2 2 1 -1
A-B=| 3 2 5‘—[1 3 4‘
-1 0 4 -1 2 1
] =2 -] =1 241
=| 3—-1 2—3 5-4
-1+41 0-2 4-1
-1 =2 3
=|2 -1 1]
0 -2 3

-1 =2 3
Hence A-B=]12 -1 1
0 -2 3

il B-A

Solution
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2 -1 141 =-1-=2
1-3 3-=-2 4—5]
-14+1 2-0 1-—-4
2 -3
=-2 1 —1]
0 2 -3
1 2 -3
Hence B-A=|-2 1 -1
0 2 -3
. (A-B)-C
Solution

We know thot A-B=|2 -1 1

So, (A-B)-C
iv. A-(B-C)
Solution

=31 =2 3l
U =2 3
- --2 3
2
0 —2 3
-] =1 =2-=3 3+2]

2+1 -=-1-2 1-0
0=3 =2-4 3+%1

-2 =5 5
=[3 -3 1]

-3 -6 4

1 -1 1 3 =2
3 4]-—[-—-1 2 o]
2 1 3 4 -1

=1 =3 =142
141 3-2 4-0

=[_

1-3 2—-4 1+1
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1 =2 1
12 14

-4 -2 2

1 =1 2 1 -2 1
Then A-BC)=|3 2 5|-]2 1 4
-1 0 4 |-4 -2 2

=12 2=—1 5-—4
-14+4 042 4-2

0 1 1
=11 1 1
S G

0 1 1
Hence A-(B-C) = [1 1 1‘
3 2 2

1= =R¥L 2—1]

Q5. uA=|{ | B = [ ‘] and C | "i‘] then show that

i) (AB)C = A(BC) i) (A+B)C = AC + BC
Solution

i) (AB)C = A(BC)
L.LHS = A(BC)

as=[! 22
[ lz+4lz —i2+Zizl

— ¢
1-4 2-2
-1+2 1+1
-3 i-2]
{+ 2

_[-3 i-2) (2 -1
[AMC-L+2 ZI[-i i]

[~6—-i—-i(i-2) 3+i(i-2)

N2i(—i+2)-2i -1(-i+2)+2i
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i)

=l—6i-i2+2i 3=1=21
=2i*+4i-21 i-2+21
(4 +1 =20+ 2

s+t 3i-2

R.H.S = A(BC)
8C= 5 T [ 4]

[2i-8#  i+i ]
4i2 - ¥ -2i+ i

_[2-1 2i |
=431 =2i=1
2-i 2

o |-3 =20 =1

2—1i 210
-3 -=2i-1
_[ili = 2) -6 i(21) +2i(-2i-1)
1(2-8)+3i 1(2i)—-i(-2i—-1)
_[2i —i*+6i 2i* - 4i*-2i
2 —i+ 3i 20 + 2i* + i
_I=41 +1 =21+%2
2 + 2i 3i—i
=R.HS
Hence proved

(AB)C = A(BC)

A(BC)= I; f;] |

(A+B)C = AC +BC

LH.S = (A+B)C
ase=[y I+ 15
[i-i 2i+1
1+2i —i+i
) [2i(-)+1 21(—;1]
SUCHE ilu Fi

[0+ (2i+1)(—i) O0+i(2i+1)
1 2i(2Qi+1)+0 -1QRi+1)+0
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0—-2i—i° 2i°+1
4i*+2i -2i-1

—2 4§

_ T 2=t
IA+BIC = [-4+2i =2i=1

R.H.S = AC +BC
211121 -1
AC =]’
cely SIS
_[2i% = 2i? —i+2i2]
2i +i°¢ =
=I 0 — - 2
2i -1 0

AC=IZJO-1 —:'0-2]
BC = [E‘; _;1] |2‘| }I

[2i-# i+ ]
4§ - (¢ =20+ i*

_ i Bl 2i |
—4=1 =2i=1
_[2-i 2
8C ="_s -2i-1|
[0  —i=2 2—§ 2
AC+BC = [zz ~1 0 | + =5 —2i-1]
[ 2= =i#2
—4i+2 =2i=1
=R:HS

Hence proved

(A+B)C = AC +C

Q6. If Aand B are square matrices of the same order , then explain why in
general
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i) (A+B)* = A* + 2AB + B?
ii) (A-B)* # A* — 2AB + B?
i) (A+B)(A-B) = A% — B?
Solution
LHS =(A+ B)*
=(A+B)(A+8B)
=A(A+B)+B(A+B)

=A.A +tA.B+B.A+B.B

= A* +AB+B.A + B*?

As, we know that matrix doesn’'t has commutctive property

Therefore AB= B.A

Hence itis clear that (A + B)? = A* + 2AB + B*

i) (A— B)? # A* — 2AB + B?

LH.S = (A-B)?
=(A-B)(A-B)
=A(A-B)-B(A-B)

=A.A -A.B-B.A-B.B

= A* —AB-B.A -B*¢

As, we know that matrix doesn't has commutctive property

Therefore AB=z B.A

Hence itis clear thot (A — B)? = A2 - 2AB + B*
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i) (A+B)(A-B) = A* — B
LHS = (A+B)(A-B)
=A(A-B)+B(A-B)
=A.A -A.B+B.A-B.B
= A* -A.B +B.A - B*
As, we know that matrix doesn't has commutative property
Therefore AB= B.A

Hence it is clear that (A + B)(A — B) # A¢ — B?

2 -1 3 0
Q7. f A=|1 0 4 -2|thenfind AA" and A‘A
-3 5 2-1
Solution
2 -1 3 0
A=11 0 4 =2
-3 5 2 —1
2 =1 3 0
A = [1 0 4 —2]
-3 5 2 -1
2 -1 3 0
= |11 0 4 -
-3 5§ 2 -1
(2 1 =3
o [2 -1 301, ¢ s
AA =1 0 4 -2||. .
=3 5 2=1]|> * 2
0 -2 -l

4414940 24041240 -6-6+6+0

2+0+12+0 14+0+16+4 -3+0+8+2
-6-5+6+0 -3+0+8+2 9+25+4+1
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14 14 -5
14 21 7 ]
-5 7 39
14 14 -5
Hence AA* =|14 21 7
-5 7 39
12 1 -3
| 2 -1 3 0
-1 0 5
A'A = | 5 I 1 0 4 -2]
10 -2 -1
| 44149 =240-15 6+4-6 0-2+3]
= |-240-15 1+0+25 =3+0+10 0+0-5|
| 644-6  -340410 941644 0-8-2
Lg_g+3 0+0-5 0-8- 0+4+|_:
14 17 4 1]
=17 26 +7 =5
Hence A'A =
-4 7 29 =10
L1 -5 -10 5]

Q8. Solve the following matrix equations for X

) 3X-2A=B If A= [_____1 :

i) 2X-3A=BIf A= 12 4 5| and B = |4
solution
) 3X -2A = B
w22 3 2 - 3 1)
oA I-z 2 =[2 ry -11|
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(4 6 -4 (2 -3
3x-|_2 2 10 +[
[2+4 -3+6 1-4
5-2 4+2 -1+10

1l

6 3 -3
3 6 9
1[6 3 -3
x'"s 6 9
x=; 3 S
Hence the value of X = [2 : _;
i) 2X-2A =B
sl 396 7
=55 32 1 =k 2

w=[3 —3 6 +[2 =3 0]

=0 12 15

343 =1-3 046
4-6 2+12 1+15

=[5 T4 16
=% 1 16

old 7 3

Hence. S

Q9. Solve the following matrix equations for A:

R M R T I P L B T P i
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Solution

i)

S N I P

Let

4 g] A=|-31 -4] 4 2

-[1+2 442
-[; Tf]
2 A4l 7]
-
BA=[, 7]
ey

Adj B

_1_
g=- 18]

|B|=B g =8-6=2

AyS = I—?z _43]

-1 _ AdjB _ _1_ 2 -3
g~ = Bl ~ 21=2 ]
1 -1 -3
Sl Iz ] I 4]
2—=6 =2-12
-24+8 2416
=[—4/2 —14/2
6/2 18/2
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i [-2 -7

—2 =7

Thus value of matnx 'A' = l 3

DI A I P I e

Al o =5 )5

i 31_+13 gif
[, ¢
Al 2 =z d
Let 8=,
o

The value of Ais A= I; E] ;e

Ad) B

-!_
5~ = 18|

Bl =[; )| =64=2

AdjB = I -ll

e

18|

Sl i [ ey
Af2=8 =1+6
214 -28 2+ 18
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_1[—6 5]
21-20 16
_[ =%/, 5/2]
---20/2 lf:':/2
S
A= [ =3 5]
-10 8
=8 2
Thus value of matnx ‘A’ = [ 2]
-10 8
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