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EXERCISE 5.1 PAGE NO: 5.6
1. If a matrix has 8 elements, what are the possible orders it can have? What if it has 5
elements?
Solution:

If a matrix is of order m x n elements, it has m n elements. So, if the matrix has 8
elements, we will find the ordered pairs m and n.

mn=38

Then, ordered pairs m and n will be

m x n be (8 x 1),(1x8),(4x2),(2x4)

Now, if it has 5 elements

Possible orders are (5 x 1), (1 x 5).

2 38 —5 2 =1
2IfA=a5]=|1 4 9| and B=[bjj] = |-3 4, Ahen find
0 7 -2 o 2
I:I.:‘J(lgg I ],,1-31
|:v1.1.:|(111b11 —(lggbgg
Solution:
(i)
We know that
a1 g2 dgy
A= [(1,'.;] = |a2 daz» az| ... (2)
31 - 32 033
by by2
And B = bg] bgg ..... I:H]
b3 Dy
Also given that
2 3 -5 2 -1
A=laz]=|1 4 9| and B=[b;]= |-3 4
07 =2 |

Now, Comparing with equation (1) and (2)
dy = 4 and b21 = -
322+b21=4+(—3)=1
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(i)
We know that
(1 12 113
A= [u,"jt] = |daz a2 a| ... (7)
(3] (32 (133
bl] ("12'
And B = |by bawl ... (i1)
b31 Dbz
Also given that
2 3 =5 2 =1
A=[a;]=11 4 9| and B=[b;]= (-3 4
0o 7 =2 1 2

Now, Comparing with equation (1) and (2)
di1 = 2, dy = 4, b11 = 2, bzz =4
At bii+anbp=2x2+4x4=4+16=20

3. Let A be a matrix of order 3 x 4. If R; denotes the first row of A and C; denotes its
second column, then determine the orders of matrices R; and C,.

Solution:
Given A be a matrix of order 3 x 4.
So, A =[aij] 3x4
Ry = first row of A = [a14, @12, a13, a14]
So, order of matrix R1=1x4
C, = second column of
(112
A= |ax
32
Therefore order of C; =3 x 1

4. Construct a 2 x3 matrix A = [a;;] whose elements a;; are given by:
(i)aij=ix]j

(i) ayj= 20 - j

(III) dij= i +j

(iv) ai; = (i +j)*/2
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Solution:

(i) Given ajj=i x|

Let A =[aij]2x3

So, the elements in a 2 x 3 matrix are

[a11, @12, @13, @21, 22, A23]
(1] 12 113

A=
(21 22 (123

311=1x1=1
an=1x2=2
a;z=1x3=3
821=2X1=2
ap=2x2=4
ax=2x3=6

Substituting these values in matrix A we get,
g 1 2 8
T2 406

(ii) Given ajj= 2i —j
Let A = [a|J]2><3
So, the elements in a 2 x 3 matrix are

d11, d12, d13, Ad21, d22, A23
(1] g2 a1y

A =

(121 122 123
a;1=2x1-1=2-1=1
app=2x%x1-2=2-2=0
a;3=2%x1-3=2-3=-1
Q1=2x%x2-1=4-1=3
a22-2><2 2=4-2=2

ax=2%2-3=4-3=1
Substituting these values in matrix A we get,

1,0 -1
'4:[3 2 1]

(iii) Given ajj=i +]j
LetA=[aij] 23
So, the elements in a 2 x 3 matrix are
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di1, d12, 413, A21, d22, 423
(111 12 113
A=

21 22 23

311=1+1=2
312=1+2=3
313=1+3=4
321=2+1=3
a22=2+2=4
323=2+3=5

Substituting these values in matrix A we get,

2 3 4
£l [:3 1 .‘J

(iv) Given a;; = (i +j)%/2
Let A = [aij]2x3

So, the elements in a 2 x 3 matrix are

di11, d12, 413, d21, d22, 423
(111 12 (113
A=

(21 (22 23

Let A = [ajj]axs

So, the elements in a 2 x 3 matrix are

di1, d12, 413, 21, d22, 423
(1] a2 113
A=

(121 122 1923

(1+1)? 2 4
a; = M 2 2
(1+230 3@ 9N
ap= £ 2 2
(1+3)>) 4%/ 16 _
a1z = 2 2 2
(2 +1)° 32 9
ol = 2 2 2
(25 2)> 4% 16
dp= & s A
(2 +3)2 57 25
Fo= B 2 2

Substituting these values in matrix A we get,
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5. Construct a 2 x 2 matrix A = [a;;] whose elements a;; are given by:
(i) (i +j)*/2

(i) aij = (i - j)*/2

(iii) ai; = (i - 2§)*/2

(iv) aij = (2i +j)* /2

(v) ai; = |2i - 3j]/2

(vi) ai; = [-3i +]j]/2

(vii) ai; = e*™sin x j

Solution:

(i) Given (i +)?/2

Let A = [aij]2x2

So, the elements in a 2 x 2 matrix are
d11, d12, 421, 422

A= [ ]
@+1)* 22 4 _

an= 2."_ 2"_2_2
(2 :2 2

Substituting these values in matrix A we get,

e

(ii) Given a;; = (i - j)*/2
LetA= [aij]ZXZ
So, the elements in a 2 x 2 matrix are

e

LIS I W=
W 43 BV] o=
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di1, d12, A21, A22

1] 12 d13
A=
(121 22 123
(1-1)* 0*
= — T —rt 0
a11= Z 2
(1-2)? 1 1
el hat Rl
12 = =
(2-1)° 12 1
_ 5 — T —_ : p—rt 0.5
821_ Z Z &
(2-2)2 0°
P p—— T —— 0
322= Z &

Substituting these values in matrix A we get,

0 0.5
A = LJ.S 0 ]

0
B

(iii) Given aj; = (i - 2j)%/2
Let A = [aij]22
So, the elements in a 2 x 2 matrix are

b | =

R

di1, d12, d21, 422

(1] 12 3
4 ]

(121 22 123
(1-2x1)2 1%
— = = 0.5

311= & =

(1-2x2)? 3 9
— . = & - T 45

a12= & 2 &

(2&8x1)? 0?
f ——— = 0

a21= & 2

(2-2%2)? 22 4

a22= & F &

Substituting these values in matrix A we get,

0.h sl
K~ { 0o 2 ]
= 4

(iv) Given a;j = (2i +j)? /2

b=
=

(SRR

—
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Let A = [aij]2x2
So, the elements in a 2 x 2 matrix are

di1, d12, d21, 422

(111 12 113
4 ]
(121 22 123
(2x1 +1)2 3= 9
— =T == 4.5
all= A 2 2
(2x1+2)* _ 4* 16 _ 5
(2x2 + 1)? 57 25
———— B S i 12.5
a21 et A & &
(2x2 + 2)2 6% 36
azz — 2 “ A

Substituting these values in matrix A we get,

45 8
= Lz.a 15}
1 2 8
TR 18

(v) Given a;; = | 2i —3j|/2

Let A = [aij]2x2

So, the elements in a 2x2 matrix are
d11, d12, 421, 422

\ (1] 12 13

T |an am an
[2x1-3x1] 1
s = - =05

a1 = 2 2
|2x1-3%2| 4

a12= Z A
|2%2-3x1| 4-3 1
e === =2 =05

i 2 2 2
|2x2-3%2| 2
e —— ] - 1

axy = 2 2

Substituting these values in matrix A we get,
g |05 2
e 1
4 [
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(vi) Given aj; = |-3i+]j|/2

Let A = [aij]2x2

So, the elements in a 2 x 2 matrix are
d11, d12, 421, 422

(1] 12 13
i ]
(21 22 123
|-3%1 + 1] 2 :
—— — 1
a1 = 2 2
-3x1+2] _ 1 _ ¢
apn = 2 £
|-3%2 + 1] 5
Tz —z=25
d21 = “ =
|-3%2 + 2| 4
— T —— 2
Ay = 2 2

Substituting these values in matrix A we get,

=l )
4 { 1

(VII) Given djj=¢e
Let A= [aij]2x2
So, the elements in a 2 x 2 matrix are

-~

[

o=
bJ v =

(31}

et |

di1, d12, d21, 422,
11 12 12

A=
a1 a2 a3
_ePxginx X 1 = e**sinx
dil =
_— e2*ginx X 2 = e?*sin2x
2=

e e?X*ginx X 1 = e**sinx
2dn

2 e2*Xginx X 2 = e**sin2x
229~

Substituting these values in matrix A we get,
\ e sine €2 sin2r
T eYsine eYsin2r

6. Construct a 3x4 matrix A = [a;;] whose elements a;; are given by:
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(i) aij=i+]

(i) ai; =i -

(Iil) aij=2i

(iv) aij=]

(V) ai,-=‘/z |-3i+j|

Solution:

(i) Given ajj=i+]j

Let A = [aij]2x3

So, the elements in a 3 x 4 matrix are

di11, d12, 413, A14, d21, 22, d23, A24, A31,d32,d33,d34

dg; 314]
A=Ll331 - day
311=1+1=2
312=1+2=3
aiz=1+3=4
314=1+4=5
321=2+1=3
azz=2+2=4
az=2+3=5
az4=2+4=6
a31=3+1=4
832=3+2=5
a33=3+3=6
334=3+4=7

Substituting these values in matrix A we get,

P G
{— |34 5 6
4 5 6 7
(i) Given ajj=i—]j

Let A = [aij]2x3
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So, the elements in a 3x4 matrix are
d11, d12, d13, A14, d21, d22, 423, d24, d31,d32,3d33,3d34

di1 " 314]
A=L1d31 " Qday
311=1—1=0
ap=1-2=-1
a13=1—3=—2
314=1—4=—3
321=2—1=1
a22=2—2=0
323=2—3=—1
a24=2—4=—2
a31=3—1=2
ap=3-2=1
333=3—3=0
a34=3—4=—1
Substituting these values in matrix A we get,

0 -- _3‘
A=12 - -1

0 -1 -2 -3
A=1]1 0 -1 =2

| 0 -1
(iii) Given ajj = 2i

Let A = [aijlx3
So, the elements in a 3x4 matrix are
di11, d12, d13, A14, d21, A22, A23, A24, d31,d32,d33,A34

[311 a14‘
A=1331 - dag
311=2><1=2
312=2X1=2
a13=2><1=2
314=2x1=2

a1 =2x2=4
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ap=2x2=4
a3 =2x2=4
d2g = 2x2 =4
d31 = 2x3 =6
a3y =2%X3 = 6
d33z = 2x3 =6
a3 =2x3=6
Substituting these values in matrix A we get,
2 - 2
A=L6 6

U
|
o B
SN
o
wa B

(iv) Given ajj =]

Let A = [aij]2x3

So, the elements in a 3x4 matrix are

di1, d12, 413, 14, 421, A22, 423, d24, A31,d32,d33,d34

diy ot dag
A=1d931 - dzy
a11=1
a12=2
aiz=3
814=4
321=1
a22=2
A =3
a24=4
a31=1
a32=2
a33=3
a34=4

Substituting these values in matrix A we get,
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1 4]
A=1L1 Y
1 2 3 4
1=11 2 3 4
1 2 3 4

(vi) Given aj; =% |-3i +j|

Let A = [aij]axs

So, the elements in a 3x4 matrix are

di1, d12, 413, 14, d21, A22, 423, d24, A31,d32,d33,d34

dg; 314‘
A=1331 - dag
“(-3x1+1) =-(-3+1) =2(-2) = —1
di1 =< 2 2
2(3x1+4+2) =3(3+2)=7:(-1)=-=
Sggi= 2 2 2
Z(-3x1+3) =-(-3+3)=2(0) =0
a3 = < - 5
S(-3x1+4) =5(-3+4) =) =
a14=4 2 A A
1 1 1 5
(3x2+1) =+ M >(-5) = -2
.- ) =26+ 1) = 2(-5) = ¢
2(—3x2+2) =2(—6+2) = 2(—4) = -2
a» =2 2 2
Z(-3x2+3) =2(—6+3) =2(-3) = -2
ax == 2 2 2
“(3x2+4) =-(—6+4) =-(-2) = -1
a24=2 2 2
2(-3x341) =(-9+ 1) = =(-8) = —4
a31:/_ . &
2(3x3+2) =2(=9+42) =(-7) = -2
as, =2 2 2 2
2(-3x3 +3) =2(-9+3) = 2(-6) = -3
a33=2 £ £

A(3x3+89 =(9+4 =3(-5)=-

334 -
Substituting these values in matrix A we get,
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—a

CETN S

il e

P3|

A=
Multiplying by negative sign we get,

7. Construct a 4 x 3 matrix A = [a;;] whose elements a;; are given by:
(I) dij= 2i + I/j
(i) ai;=(i-j)/ (i +])

(III) djj= i

Solution:

(i) Given aj; = 2i +i/j

Let A = [aij]axs

So, the elements in a 4 x 3 matrix are

di11, d12, 413, d21, d22, d23, d31,d32,d33,d41, d42, A43

iy a13‘
A=Ll3a1 " Qa3
2x14+-=2+1=3
an = 1
2x1+-=2+-.=>
ap = 2 7%
2X1+z=2+2=7
a3 = 3 3 3
2x2+>:=4+42=6
) = i
2x 20 - = 41 =5
axn = X
2X2+-=4+2>="=
a3 = 3 3 3
2x3+-=6+3=9
az1 = i
X3 +-=6+- ==
a32= 2 A y.4
2x3+3=6+1=7
ds3 = 3
2X4+2=8+4=12

dg1 =
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2X4+-=8+2 =
4 4
2X4+-=8+ -
dg3 = 3 3
Substituting these values in matrix A we get,
7
. 3
28
A= 12 .
3 § 1
6 5 %
A=1y 5 7
9 10 28
12 10 %

(i) Given aij= (i—j)/ (i +])

Let A= [ai,-]4><3

So, the elements in a 4 x 3 matrix are

di1, d12, d13, 21, 422, d23, A31,d32,d33,d41, d42, 43

diq di3
A= L1441 dy3
-3 0
R i i
app=1+1 2
- =
ap=1+2 3
1-3 -2 1
ajz=1+3 4 2
24 1
321=2+1 3
22 0
R —
ap=2+2 4
28 2,
a3 =2+3 5
- 2 1
a;j =3+1 4 2
_ 1
a;;=3+2 5
3-3 0
R = =0
dzz3=3+3 6
- 3
ag=4+1 5
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e B8 _ 5
ap=4+2 6 3
4-3 v 1
ag=4+3 7
Substituting these values in matrix A we get,
1
0 - -z
3 1
A=1L5 7
0 F S
1 -
i g =L
=11 1 }
> L
D
A
(iii) Given ajj =i

Let A = [ajj]axs
So, the elements in a 4 x 3 matrix are

di11, d12, 413, d21, 422, d23, d31,d32,d33,d41, A42, A43

di1y vt di3
A=1341 " Q43
di1 = 1
dip = 1
di3 = 1
ay=2
dy = 2
dy3 = 2
d31 = 3
d3p = 3
d33 = 3
dag1 = 4
ap =4
daz = 4
Substituting these values in matrix A we get,

T ws 4

A=l4 - 4
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L
= L3 b =
e 0 bBD

8. Find x,y, aand b if
3r + 4y 2 r—2y| |2 2 4
a+b 2a-—0b —1 & & —I

Solution:
Given

3r + 4y 2 r—2y| |2 2 4
a+b 2a-—-205 —1 |5 =5 =1

Given that two matrices are equal.

We know that if two matrices are equal then the elements of each matrices are also
equal.

Therefore by equating them we get,

3x+4y=2 ... (1)

2a-b=-5.... (4)
Multiplying equation (2) by 2 and adding to equation (1), we get
3x+4y +2x—-4y=2+8

= 5x =10

=>x=2

Now, substituting the value of x in equation (1)
3x2+4y=2

=>6+4y=2

=>4y=2-6

=>4y=-4

=>y=-—1

Now by adding equation (3) and (4)

a+b+2a-b=5+(-5)

=>3a=5-5=0

=a=0

Now, again by substituting the value of a in equation (3), we get
O+b=5
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=>b=5
~a=0,b=5x=2andy=-1

9.Findx,y,aand b if
2r—3y a-—0 3 |1 =2 3
1 r+4y 3a+4b| |1 6 29

Solution:

2r—3y a-—0b 3 |11 -2 3
1 r+4y 3a+4bl |1 6 29

We know that if two matrices are equal then the elements of each matrices are also
equal.

Given that two matrices are equal.

Therefore by equating them we get,

28 % b= (1)

Anda—-2b=-3.... (2)

And 5¢c—-d=11...... (3)

4c+3d =24 .... (4)

Multiplying equation (1) by 2 and adding to equation (2)

4a+2b+a—-2b=8-3

=>5a=5

=>a=1

Now, substituting the value of a in equation (1)
2x1+b=4

=22+b=4

>b=4-2

>b=2

Multiplying equation (3) by 3 and adding to equation (4)
15c—-3d+4c+3d=33+24

= 19¢ =57

=c=3

Now, substituting the value of c in equation (4)
4 %3 +3d=24

=12+3d=24

=3d=24-12

=3d=12

=>d=4
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fa=1,b=2,c=3ahdd=4

10. Find the values of a, b, c and d from the following equations:
20+b a—2b B 4 =3
he—d 4c+3d| |11 24

Solution:
Given

20+b a—2b B 4 =3
he—d 4c+3d| ™ |11 24

We know that if two matrices are equal then the elements of each matrices are also
equal.

Given that two matrices are equal.

Therefore by equating them we get,

2a 4 b=4. (1)

Anda—-2b=-3.... (2)

And 5¢c—-d=11..... (3)

4c+3d=24.... (4)

Multiplying equation (1) by 2 and adding to equation (2)

4a+2b+a—-2b=8-3

=>5a=5

=>a=1

Now, substituting the value of a in equation (1)
2x1+b=4

=22+b=4

=>b=4-2

>b=2

Multiplying equation (3) by 3 and adding to equation (4)
15c—-3d+4c+3d=33+24

= 19¢ =57

=c=3

Now, substituting the value of c in equation (4)
4 %3 +3d=24

=12+3d=24

=3d=24-12

=3d=12

=>d=4
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~a=1b=2,c=3andd=4
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EXERCISE 5.2 PAGE NO: 5.18

1. Compute the following sums:

I3 —21 [-2 4
Wil 4|71 3

2 1 3 1 -2 3
(17) 0 3 5| +1(2 6
-1 25 |0 -3 1
Solution:
(i) Given

R

Corresponding elements of two matrices should be added
Therefore, we get

o2 244

1+1 443

12

2 7

B2 40 Y

Therefore, 11 4 1.3 12 77
(ii) Given

2 1.3 1 =2 3

0O 3 5 +12 6 1

-1 2 5 (@=3 1

[2+ 8 12 ,3+3
0O+ 3+ 5+1
ot (gy@r3 5H+1

3 21 6
Nkag@® 6
=1 —1 6

Therefore,
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Z 1 3|11 —2 J||F -1 B
g 3 &4M2 & 1F|Z 9 &

—~1 B B W —8 Wil =1 K

9 ; -2 5
2.Let A= l: q B = [_1) _i:| and C' = |:.; 4):| .
Find each of the following:
(i) 2A-3B
(ii)) B —4C
(iii) 3A-C

(iv)3A-2B + 3C

Solution:
(i) Given

2 4 1 3 ) -2 5
= — ( 2 —
=2 e[ e [2 7
First we have to compute 2A
2 4]: B 8]
3 2116 4
Now by computing 3B we get,

=3B:3[_12 ][ 6 15]

Now by we have to compute 2A —3B we get

:2A—38=[2 2]‘[_36 15] 6+6 48— 195

2A=2

. 1 ]
12 -—-11
Therefore

s [12 —111]

QW]
SN
| Dl

oy
Il
—
| -
b
(a3 IV
| I
_
™
| —
S

~
e N
3

|
(i) Given 3
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First we have to compute 4C,
AC= 4[ ¥, 5] [18 20]

Now,
8
B-4C= [ ] [12
J 1-+8 3—20]: 9 -—17
—-2—12 5-16! I-14 -11
Therefore we get,
9 — 47
B-4C=
[— B |
(iii) Given

2 4 1 3 . | 2D
First we have to compute 3A,

wsff 315 ¢
Now,

et BN

6+2125]87]
9—% 66 2

Therefore,

3A-C=[§

(iv) Given
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First we have to compute 3A

waly 35

Now we have to compute 2B
-3C=3 [—£ Bl [—h 15

13 4llg 12

By computing 3C we get,
-3C=3 i 5‘:'—6 15'
LS 4l
_ 3A-2B+3C 6 12 —6
= 3A-2B+3C ][_4 o [

_fa—Ei—8 12—6+15] [ 2 21]
91+44+9 &— 10412 L2ZX

Therefore,

sazseac=[;2 2]

. 2 3 -1 0,7 W-Y2 3 .
3.If A= {_, T‘] s B = [3 4 1] , O [2 | (J] . find

(lA+BandB+C
(ii) 2B+ 3A and 3C-4B

Solution:
(i) Consider A + B,
A + B is not possible because matrix A is an order of 2 x 2 and Matrix B is an order of 2 x

3, so the Sum of the matrix is only possible when their order is same.
Now consider B + C

f- - E] . T-133
= oT.= +
3 41 21 8]

-T-1-1 0+2 2+3
T 342 441 140
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(ii) Consider 2B + 3A

2B + 3A also does not exist because the order of matrix B and matrix A is different, so
we cannot find the sum of these matrix.

Now consider 3C — 4B,

1 2 3 10 2
“'3C_4B:3[2 1 0]_4[3 4 1]

-3 6 9 -4 0 8
= 3C —4B = -
W=l {6 3 O} [12 16 4]

L ac_ag_ |3t 6-0 98]

| §-19 315 D4

!

3C —4B = . o 14]

ALet A — —1 0 2 B_ Q-2 5 1 1 -5 2 Compute 2A
AL A = 3 1 4 " = 1 _3 1 (17110 = (_l [.) __1 Y Ulllp!lt o
3B + 4C

Solution:

Given

~1.0 2 0 -2 5 1 -5 2
A= [3 1 4]’32 [1 8 1] and €= lrj 0 —4]

Now we have to compute 2A — 3B + 4C

s g et g L B 2] L8 2 B 5] & Z
3 1 4 i -8 1 -'

st apean 2 ® E_J0 8 w4 -2 8
6 2 8] |3 -9 3 24 0 16
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. . T-2—-0+4 0485-20 4—-1518
= 24—-3B+4C =
| 6—-3+24 2+9+0 8-3-16
_ = [ 14 3
= 24— 3B+ 4C = -
|27 11 11

5.1f A=diag(2-59), B =diag (11 -4) and C = diag (-6 3 4), find
(i)A-2B

(i) B+C-2A

(iii) 2A + 3B - 5C

Solution:
(i) Given A=diag (2-59), B=diag (11 -4)and C =diag (-6 3 4)
Herg
[2 0 0
A=10 5 0
[0 0 0
| [ { 0
B = 0 1 0
0o 0 4
A = 2B
(2 0 0 1 0 0
=>A-2B50l 0 «6.0]-2h0, 1 0O
0 0 9 Vo >4
[2 QL O 2 0 0
=A-2B= |0 5 0|-|0 2 0O
LIEFSL 8 0 0 8
0 00
=A-2B=10 7 0|=diag (0-717
B 17

(ii) Given A=diag (2 -59), B=diag (1 1-4) and C = diag (-6 3 4)
We have to find B+ C- 2A
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Here,
2 0 0 1 0 0
A=10 5 B¥-B=10 1
O 0 9 0 0 4
Now we have to compute B + C - 2A
1 0 0 -6 0 0 2 0 0
=B+C-24=10 1 0|+ 0 3 0}-2|/0 -5 0
0o 0 —4 | 0 0 4 0O 0 9
(1 0 0] -6 0 0 4 0 0
= B4+E0-24=10 1 01410 3 B]—=]0 =10 ©
[0 0 —4 0 0 4 0 0 18

1-6-4 0+0-0 0+0-0

=B+C-24=|040-0 143410 0+0-0
|0+0-0 040-0 -4+ gl
-9 D 0

=B+C-24=| 0 14 0 | =diag(-914-18)
0 0 18

(iii) Given A=diag (2-59), B=diag (11 -4) and C =diag (-6 3 4)
Now we have to find 2A + 3B—-5C

Here,
(/2790 0
A=1]10 =5.0
(0 0 0
10 07
B = I il {
|0 0 —4]
6 0 0]
ardC= 0 3 D
00 4 |

Now consider 2A + 3B —-5C
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2' 0 D 10 0 6 0 0
=2A+3B-5C=2 | 0 5 0] +3 01 0 -510 3 0
0 0 9 0 0 1 0 0 4
[ 4 0 0 3 0 0 30 0 0
=2A+3B-5C=| 0 1 0|+ 0 3 01-]10 15 0
| 0 0 18 0 0 12 A ) 20

4+3+30 0+0-0 0+0-0
=2A+3B-5C= 0+0-0 104+3-16 04+0-0
0+0-0 0+0-0 18 —12 - 20

=2A+3B-5C=] 0 22 0
0 0 14

=diag(37 -22 -14)

6. Given the matrices

2 1 1 g 7 =] 2. =1 3
A=1(3 -1 0(.B=1|3 5 4 |andC=11 -1 0
0o 2 4 2 1 §] et 5
Verify that(A+B)+C=A+ (B + ()
Solution:
Given
2 1 1 9 79 —1 2 —4 3
A=13 -1 0| B= 5 M NandC=|1 -1 0
G 2 4 2 W 6 9 4 5

Now we have to verify (A+B)+C=A+(B+C)
First consider LHS, (A + B) + C,

a1 ¥ 9 7 -1 2 -4 3
= 3%~1 0F+13 5 11 -1 0
| Dy 24 2 1 6 9 4 5
2+9 1+7 1-1 2 -4 3
= 3+3 -145 0+4 11 1 0
[0+2 2+1 4+6 9 4 5
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11 8 © 2 -4 3
=16 4 41+1]1 14
2 3 10 9 4 5

[11+2 8—-4 0+3
=|6+1 4-1 4+0
[ 2+9 3+4 10+5

[13 4 3
=|T 3 4
(11 7 15
Now consider RHS, thatis A + (B + C)
. . E 1 2 4 3
=13 I g x 3 b 4 |11 1 0
0 2 4] (2 1 6 9 4 5
(2 1 1] 9+2 7—4 -1+4+3
=13 -1 % 3+1 5—-1 440
D 2 4| 12+9 1+4[ 6+5
2 I X 11 3 /4
=13 -1 0}+]14 4 4
0 2 4] 11 5 11

[2+11 1%3 1+2
=3+ 441+ 014
[0+11 2+5/ 4+11

A\13 498

= [adf 4

(11 7 15

Therefore LHS = RHS

Hence (A+B)+C=A+(B+ ()

7. Find the matrices Xand Y,

. 5 2 3 06
iIfFX+Y = L_J 9] and X — Y = LJ _1]
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Solution:
Consider,

g : we [EE]. TH @
(.X—Y)+{.-X—Y)[O g] [0 _1]
Now by simplifying we get,

5+3 2+6
=52 X =
[{H—O 9—1]

#QX;[bé]
T

178 8
= X = —

il sl
Therefore,
X [4 -4]

0 4

Again consider, _ )
X+V)-(x-v)=|> i] . [ 20 ]

[0 ¢ —3
v v.+ [5-3 2-6
:,\Af}—-\—}*_g_g 9+1]

Now by simplifying we get,

#2}/—[2 "4]
0 10

12 —4
“"'Yfi[o 10]
., 4 [1 —2]

0 5
Therefore,

4 4 1 -2
X[O ]andY[O 5]
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. ) 3 2 1 0
8. Find X.if = L J and 2X +Y = { ] .

—3 2
Solution:
Given
1 0
A g i,
aX 4+ ¥ [_3 2]

Now by transposing, we get

e [BH) [ L]
14 -3 2

L ox 1 0]_ [3 2]
= 1 4

.oy [ 1—-3 0—2]
| —a—-1 -4

[ —2 —2]
|—4 -2

if-4 -8
il =
ol —a

Therefore,

e [—1 —1]
g =3

9 Find matrices X and Y. if 2X —Y = l

3 3 2 5
B U caxepyr|? 4 "1
—2 1 |

—4 2 1

Solution:
Given
. [ 6 4 B .
2X-Y) = ik
( )=y )@

(3 2 5 =
X+2Y) = -
Xi2w)=| ") 1 [0

Now by multiplying equation (1) and (2) we get,

:z(zxy'):z[ = N O}

4 2 1
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2
:5-4X—2Y:[1“ = O]...(s)

—8 4 2
Now by adding equation (2) and (3) we get,

N e i [12 —12 O 3 2 5
(4X—2}_)T(A72})_[8 3 2] {2 " 7]

!

[12+3 -12+2 0+5

|88 441 2%

ik

5X =

(15 10 5
[-10 5 -5

1
= JY:_
i)

:.X:[?, -3 1]
-2 1 -1

Now by substituting X in equation (2) we get,
3 2 5 ]
-2 1 -7

[15 —~10 5]
-10 5 -5

(X+2Y)=[

L3 2 1].,27Q 28
2 3 =i Y 1 7]

Loval 3 2 Q[ P21
h—2710 7 [ T2 gt -1

Loy [ 322 5-1
l 2+ W1-1 -7+1

vy — 0 2 2
00 -3
1 1 3 3 6 1
10KX-Y=]1 1 0]andX+Y=]—-1 1 1|findXandY.
1 0 0 11 8 0
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Solution:
Consider
L L 3 T |
X=¥+Xe¥=11 1 D] + 1 1 3
1 0 0 11 8 0
[1+3 145 1+1
=2X=11-1 1+1 0+1
| 1+11 0+8 0+0
[ 4 6
= IXN =10 2 4
(12 8 0
] 4 6 2
=X=—=]10 2 4
.
12 8§ 0
2 3 1
= X=10 1 2
6 4 0
Now, again consider
1 1 B S 1
X-V)-X+=|1 LoR|-1 1 1
1 0 0 11 8 0

1-31-5gl-A
=2X-Y-X-Y=1 1+ ¥ 1—-1 0.4
1411 0|8, 040

. R
=-v=| 2 0 4
~10 -8 0
1 = —4 0
=3\_—§ 2 0 ‘1
10 8 0
1 - 0
=v=| -1 0 2
5 4 0

Therefore,
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2 3 1
Xx=Ig L 2
6 4 0
And
1 2 0
= 1 O 2

o
.
o]
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EXERCISE 5.3 PAGE NO: 5.41

1. Compute the indicated products:

() a O la —0b
L b al |b a
1 y .

3
2 3 4/ |1 -3 5
(¢22) [3 4 5[ |0 2 4
4 5 6|3 0 5
Solution:
(i) Consider

[

ab+ab B + a®

On simplification we get,
%[ai»ﬁ 0]
1o a? + b

(i) Consider

1 2 1@ 3
2 3 Rl 2 Wl

11+ @2 x(—3) 1x24+(—2)x2 1x3+(—2)x(-1)
'[ 2%1+3%(—3) 2%x2+3x2 2x3+3x( 1)]

P 1+6°2—4 3+4+2
£ |2.89 4+6 6-3
On simplification we get,
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(iii) Consider
2 3 4 i 3 b
34 5 0 2 4
4 5 6 3 0 5
[2x1+3x0+4x3 2x(-3)+3x2+4x0 2x5+3x4+4x%x5
X 1+4x0+8x3 3Ix(—3)+4x2+5x0 3Ix5+4x4+5x%x5
X1+5x0+6x3 4x(—3)+5x2+6x0 4x56+5x4+6 xS

3
| 4
[ 2+ 0+ 12 6+6+0 10+ 12+

3+0+15 9+8+0 15+ 16 +
[44+0+18 12+ 10 +0 20+ 20+ 30
On simplification we get,

14 0 42
= |18 -1 56
22 2 70

[ ST S~
o O

4

2. Show that AB # BA in each of the following cases:

h —1 2 1
(1)A = |ﬁ - ] andB = [3 4]

-1 1 0 I 2 &
(22)A=]10 -1 1landB= {0 1 0

2 3 4 1¢h 0

1 3 0 D 14
(22i)A= |1 1 0} andB=11 0 0

4 1 0 1

Solution:
(i) Consider,

Q- 1192 1
AB_{e 7“3 4}
10 — 3 54]
12+21 6+28

ame| YT
33 34

Again consider,

=:-AB=[
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9 A
o L | Lt
34 6 i
. BA— 10 + 6 24T
15+ 24 3+ 28
= BA = [ 8 :| ................ (2)
39 25
From equation (1) and (2), it is clear that
AB # BA
(ii) Consider,
1 4 @ 1. 2 3
AB = |0 1 1|0 1 o0
2 3 4 1 1 0
1+0+0 93140 34+0+0
= AB = 4+941 a—-1+1 0+0+0
2+0+4 4+3+4 6+0+40
[—1 1 3
= AB=| 1 0 0 |&...... Q. (1)
| 6 11 6

Now again consider,

12 3 il 0
BA=10 1 0 0 1
. & 4
[ 1 +6%] - 249 0+2+12
=SA = 0+0+0 O0=1+0 04+1+0
e +0 1-140 04140
[5 8 14
= =0 —1 1]l
| -1 0 1
From equation (1) and (2), it is clear that

AB # BA

(iii) Consider,
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L 3 4 01 0
AB=11 1 4 1 0 0
4 1 0 0 a8 1
[0+3+0 14+0+0 0+04
= AB = 0+1+0 14+40+0 04+0+0
 0+1+0 44+0+0 04+0+0
(3 1 0
5 AR = |1 1 D il
1 4 0

01 0 1 3 0
BA=]11 0 0 | (O (O
0 5 1 4 1 0
0+1+0 0+1+1 0+4+0+0
= BA = 1+0+0 34+40+0 0+0+0
| 0+5+ 4 0+56+1 0+0+0
1 IS A
—F 20 I [ HG- S | (Foae— (2)
|9 6 0

From equation (1) and (2), it is clear that
AB # BA

3. Compute the products AB and BA whichever exists in each of the following cases:
B 1 2 38
(e = 9 3 1

4 5 6
01 2

(1)A =

(ii)A = andB = l

: W
3 2
—10
[—1 |

(122)4 = [l -1 2 3] andB =
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4

(i2r) [a b} tll ~ [a b ¢ (1] h

d

Solution:
(i) Consider,

AB:[1 *-2][1 2 3]
2 3]l2 3 1

. AB - 1-4 2-6 3-—-2
24+6 449 643
. AB - -3 -4 1
8 13 9

BA does not exist
Because the number of columns in B is greater than the rows in A

(ii) Consider,
3 2
AB=1]-1 0 [

456]
-1 1

01 2

[ 12+ 0 154 2 18 +4
AB = 4+0 =540 640
440 —541 ~6+2
12 37 22

AB = -4 — 5 —6

A4 Qg4

!

i

Again consider,

3 2

4 5 6
BA = =
h 1 J =8
i i

12—=5=8 8018
i—1—-2 U+04+2
1 14
-3 2

:-BAz{

= pa- |
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(iii) Consider,

0
1
AB=[1 -1 2 3] |3
2
AB=[0+(-1)+6+6]
AB=11
Again consider,
0
Ba= | 1 -1 2 3]
3
2
0O 0 0 0
B 1 1 '3 3
3 3 69
2 2 4 6

(iv) Consider,

B 2

= [ac + bd] + {a?-b‘-rc Fd’|

2

|a. + b2+ e+ d¥Pac fbd’

4. Show that AB # BA in each of the following cases:

g8 -1 3 83 1]
-1 -1 and B=|-1 2 -1
0 -1 -6 9 —4
10 —4 -1 1
(22)A = | =11 5 0 and B = |3
! 1

9 -5 1

(1)A =

W B

LU W= b
| SV S
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Solution:
(i) Consider,
1 3 -1 —2 3 — 1
AB= | 2 1 1 1 2 1
3 0 1 6 9 4
[—-2-3+6 3+6G—9 1—3+4
= AB = -4+14+6 6-—-2-—-9 24+1+4
—6—-0+6 94+40-9 —-3-0+4
1 0 0
= AB=]3 T | [F—— (1)
0 @ 1
Again consider,
2 3 1 1 3 i)
BA = 1 2 1 2 1 1
6 9 4 3 0 1
[ 24+6—-3 6—-34+0/42—-%1
= BA = 14+4—3 3—24L0QR1 -2
| —8-+ 1§23 18~9+0" 6—9+4
1 9 0
=+ BA= |0 5 Yl & (2)
0 27 1

From equation (1) and (2), it is clear that
AB # BA

(ii) Consider,

A0 ¥ 1|11 2 1

AB=|-11 5 0][3 4 2]

9 —8§ 1Jdl1 3§ 2
10—=12—1 20— 16—3 10—8—2&
=[—11+15+O—22+20+0—1l+10+0
g=1h%1 1B=20 + 3 910 4+ 2
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Again consider,

1 2 1

3 4 2‘ [
i1 = 2

10-22 + 9
=[30-44 + 10
10-33 + 18

BA =

-3 1
4 -2
-5 1

BA =

From equation (1) and (2) it is clear that,

AB # BA

-3 1 0

—1] ...... (1)
5 1 1

10 -4 -1

—-11 5 0

9 -5 1
—4 + 10-5
—-12 + 20—-10
—4 4+ 15—-10

0

—ff s (2)

1

5. Evaluate the following:

o (14 2|

Solution:
(i) Given

([11 34} ' [31

3 2})[13
1|/ 4

3 b

Dl E 5

First we have to add first two matrix,
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«([22 233Dk & Y
-[4 A6 3

-
4+ 2 12 + 4 20+ 6
—2-—86

- ~6-12 —10-—18
On simplifying, we get

g

—8 —18 — 28
(ii) Given,
1 0 2] |2
1 2 3] (2 0 1] |4
0 1 2| (6
First we have to multiply first two given matrix,
2
= [14+4+0 0+0+3 2+2+6] |4
§
2
=[5 3 10] |4
6
= [10 + 12 + 60]
=82
(iii) Given
v ! 1 0@ 0 1 2
e 8 ([201]“[1 0 2])
2 3

First we have subtract the matrix which is inside the bracket,
1 b1

4

1=0 OG<=1 2-—=2
a—1 -9 1-2
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it § 0
== 10 2 {l 0 1]
|3 3
[1-1 —-14+0 0+1
=]10+2 0+0 0-2
2+3 —-24+0 0-3
0 1 il
=12 0 2
5 2 3

- - .
6.If A = L,l] l’] B = [l, '1] and C = [ ﬂ . show that A2 =B*-C* =1,

Solution:
Given

1 0 10 o Jo1
A= LJ l] B = LJ _1] and C' = L (J

We know that,

A% = AA
_Hﬁ_'IO 10
77 o 1)1 o
T lo+0 041
- 28 |1 0] ............. (1)
101
Again we know that,
B? = BB
Lp_[r0f[1 0
7/ \|0 —-1flo -1
ABL_WfO 0;%
- [0-0 0+1
. 0] ............. (2)
01

Now, consider,
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g0 1Ho 1]
7 1t ofl1o0

s [0+1 O+O]

I
9
I

[0+0 1+0
= B? = 1 O] ............. (3)
0 1

We have,
I = [1 O] ........................... 4)
g 1
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Now, from equation (1), (2), (3) and (4), it is clear that A= B%= C?= |,

2 -1 0 4
7.IfA:l3 .)]B:[_l -

L

Solution:
Given

o 0 4
A:l:_; 2]‘32{—1 T]

Consider,

A°=AA

y . [23 21] [23 21]

~2Al4-4 T2
W + 6 3+

Y {1 ~4]
T R12 @

Now we have to find,
2’ 2B+ 1

|

- 3A° — 2B —I::3{1 4} 2[

12 1

:-3A223»I:_{3 12]{ 09

36 3

] find 3A%2 2B +1
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2

: -0+ - -8
e 23-1:[3 0+1 12 +0]

36+2+0 3-14+1
4 20]

= 34°-2B+1= {
38 10

1 92
8If A = {_41 I:| . prove that(A — 2I)(A — 3I) = 0.
Solution:
Given
4 2
A= {—1 1}
Consider,

~ocaean= (| 5% ] -2 5% ) (15%] - Gl
e (A B (] @R

o e [

2 2] 9
= (A-20(A-3n=| = .|, 1 2
71 - 1 71 2
Soa-anaan=| 272 L%
-14+1 &24+P

= (A-2I) A-3l)= s
0 0

= (A-2)(A-31) =0
Hence the proof.

91f A = Ll)

1 2 1 2 - I 3
1]. show that A® = LJ J and A° = LJ 1]

Solution:
Given,
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4_11
01

Consider,
A’=44

e [r1]fr e
1o 1]]o0 1
Ag_[1+01r1]
“lo+0 0+1

_L.Az_[l 2]
- 0 1

Again consider,
A = A%

2= 2o 3

- 0+0 0+1

2|13
1o 1

Hence the proof.

10.If A — { e 1 . show that A2 =0
—a® —ab
Solution:
Given,
ab h?
HE {—(12 —a.b]
Consider,
A= AA

I}
i
|
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:_-AQOO
00

= A2=0
Hence the proof.

cos 260 sin 26 2
LI et = {—.«;me) Cos 29] ; And A
Solution:
Given,

cos 26 sin 20
—sin28  cos 26

Consider,
A’=44
g2 | cos 26 sin 26 cos 26 sin 26
7 | -sin20 cos26 ] | —sin26 cos26
. cos?(26) — sin®(20)  cos(26)sin 26 + cos(26)sin 26
N —cos(20)sin 260 — sin20cos20  — sin’(26) + cos?(26)

We know that,
cos’8 — sin’@ = cos®(26)
. [ cos(2 x 26) 2sin 26cos 26 ]
=5 A" =
—2sin 26cos(26)  cos(2 x 26)
Again we have,
sin 260 = 2 sinfcosf

A2 4 [ cos 46 sin(2 x 26) ]
7 [ —sin(2 x 260) cos46
- [ cos4f sin4f ]
» —sin4f cos4f
2 =3 -5 -1 3 D
12IfA=|-1 4 5| andB=|1 -3 —-5| showthat AB=BA =03.3

1 -3 —4 -1 3 5

Solution:
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Given,
3 —8 —5 -1 3 5
4 = -1 4 5 and B = 1 -3 -5
1 -3 —4] -1 3 b5
Consider,
2 =3 —5ll—-1 3 5
[1 : 5 [1 . _5]
1 =3 —4ll—1 3 5

[=2—~Z4+ 5 &-E5—15 5+ 15—20
=11+%4=8 —F=10+15 =5=15 + 20
=3+ F JA+9=13 5 4+ 15—=20

I
o
=)
=)

o
o
]
ol St S

o
o
o

AB = 0gyq (1)
Again consider,
-1 3 5 2 —-3!-5
BA=]1 -3 -5||-1 4 5
~1 3 5 13 <
—2—-3+ 5 Q.+ 124dF 5+ 15—20

24 3—2 —Nl127 1545~ 15 + 20
20T 39— W 5+ 15=20

From equation (1) and (2) AB = BA = 03,3
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0 c —b a’? ab ac
13.If A= |—c 0 a | and B= |ab b%* be| show that AB = BA = 03,3
b —a 0 ac be c?
Solution:
Given
0 c b a ab ac
A=|—c 0 a and B = |ab 0* be
b —a D ac be 2
Consider,
0 c b a’ ab ac
AB=| —-—¢ 0 a ab b be
o

b a 0 ac be ¢°

0+ b%c — b%c 0 + be® — be?

[ 0+ abe — abe
—ac® + 0+ ac?

= AB= | —a’c+0+a% —abc+ 0+ abc
| a®b—a’b+0  ab® —ab® +0 abc—abe +0

[0 0 0
= AB=10 0 0

0 0 0
= AB = Oj_,v:;. . (1)
Again consider,

a’ ab ac 0 e
BA=\|ab B bc —c 0 a
3

ale+0—alc —a’b+ab+0
abc +0—abe —ab® +ab?+0
—abec + abe + 0

0 — abe + abe
= BA = | 0— b+ b
0—be? +be? a2 +0— ac?
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= T = T =
== T = =

(= — =
S —

- [

= BA = O1x3...(2)

From equation (1) and (2) AB = BA = 03,3

2 -3 -5 2 -2 —4
14.I1f A= |—1 4 5 and B = |—1 3 4 show that AB = A and BA = B.

1 -3 —4 1 -2 -3
Solution:
Given
2 -3 -5 2 =2 =
A= |-1 4 5 and B = | —1 3 4
1 -3 -4 1 -2 =9

Now consider,

2 -3 -5][2 -2 =4
AB=|-1 4 5|[-1 3/ 4

1 -3 —41l1 g2 @3

4+ 3-5 4-GIN8—-12 + 15
—2—4 4+ 579t 120 4 + 16—15
288 34 259 H)\l8e—4+—12 + 12

2 —3Q5
=l-1.4 5
1 =3 -4

Therefore AB = A
Again consider, BA we get,

2 -2 —-4][2 -3 -5
BA=|-1 3 4||-1 4 5
1 -2 -3ll1 -3 -4
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2+ 2—3 —-b—H+1d —~11—18 + 16
—2—3+%3 S+ 1E2—12 5+ 15—16
&+ Ed—3 —2—8+ % —hHh—1I 4+ 12

2 -2 —4
= [—1 3 4‘

1 -2 -3
Hence BA=B

Hence the proof.

-1 1 -1 0 4 3
15 Let A= |3 -3 3 and B= |1 —-3 —-3|., compute A% — H~,
5% 5) 5 -1 4 4
Solution:
Given,
-1 1 i 0 B4 3
A=3 -3 3| andB=|1 =3 -3
| D b D —1 4 4
Consider,
[—1 1 -—-1][&l ¥ -1
AP=|3 -3 3] [3 > 3]
5 5 5 5 5 5
1/t 5 —1—3—b L 3—5

—|—9Qls 3+9+15 —-3I3—-9+15
= oWlb Z¥85 H—15 1+ 25 5+ 151 25

-1 9 -1
3 29 % [.. (1)
36 15 35

Now again consider, B2

A? =
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0 4 3 0 4 3
B =1 -3 -3[|1 -3 -3

-1 4 4ll1 a4 4

4448 0-12412 0-124 12
=(0-3+3 4+9-12 3 +9-12
0+4—-4 —4-12+16 —-3-12 + 16
10 0
=[0 1 0] ...... (2)
00 1

Now by subtracting equation (2) from equation (1) we get,

-1 9 -—1J[1 0 0
.M—BE=I3 27 3‘% 1 4
35 15 35llo 0 1
-2 9 -1
==[ 3 26 3‘
35 15 34

16. For the following matrices verify the associativity of matrix multiplication i.e. (AB)

C=A(BC)
" a\l]
(1)A—l1 2 01 B =dV—1 J2 andC:lI]
—1 0 1 —1
oy 3
M. 2 O 1 —1 1 1 2 —1
(A F IQL 2[S B=|0 1 2 ,andC=(3 0 1
3 Gl 2 -1 1 00 1
Solution:
(i) Given
1 (0
' 2 0 i
A= l, [ . B=|-1 2|, and C = 1.
-1 0 1 0 3 —

Consider,
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1 0 .
ooe=(1% 3 11 )
_[1-2+0 0+4+0][1]

~1+0++0 4+ 80+ 31

- [j g] [_11]

_[-1-4
—1—3
-5
(AB)(:_[_4 ...... (1)

Now consider RHS,
1 2 0 (1 0 1
= [—1 0 1 _01 g [—1]

(1 % 04

LG 3

_[1-6+ 0]
=1+ 0-3

_[-5 51
A(BC) = [_4] (2)
From equation (1) and (2), it is clear that (AB) C = A (BC)
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(ii) Given,
4 2 3 1 -1 1 1 2 -1
A=(11 2|, B=1|0 1 2|l.andC=1(3 0 1
3 0 1 2 -1 1 0 0 1
Consider the LHS,
‘ 4 2 31 -1 111 2 -1
(AB)C= |1 1 2|16 1 2|13 0 1
0 1112 -1 1110 0 1
(4 +0+6 —4+2-3 4+4+3|[1 2 -1
=11+0+4 —-14+1-2 1+2+2||3 0 1
3 +0+2 -3+40—-1 340+ 1Jl0 0 1
(10 -5 11][1 2 -1
=15 -2 5|3 0 1
L5 —4 4110 0 1
[10—15+0 2040+ 0 -—-10+ 5 + 11
=]l 5—-6+0 10+ 0+ 0 —-5-2+5
| 5—-124+0 10+ 0+ 0 —-5—-4 + 4
-5 20 —4 :
(AB)C=|-1 10 -2}.... (1)
-7 10 \—5
Now consider RHS,
A 1" -1 111 2 -1
ABOEINL Z¥0 1 2|13 0 1
13 W1 2 —1 1110 0 1
4 2 31[1-3+40 24+40+0 —-1-1+1
=11 2/1|0+3+0 0+0+0 0+1+ 2
3 0 1JL2-3+0 44+40+0 —2-1+1
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3 2 |42 2 1
=11 1 2||& O 3

3 0 111 4 —2

-8+6—-3 8+0+12 —4+6-6
=|-2+3-2 2+0+8 —1+3—4‘
—-6+0-1 6+0+4 -3+0-2
-5 20 -4
A(BC)=[—1 10 —2] ...... (2)
-7 10 -5

From equation (1) and (2), it is clear that (AB) C = A (BC)

17. For the following matrices verify the distributivity of matrix multiplication over
matrix additioni.e. A(B + C) = AB + AC.

. 1 —1 ~1 0 o0 1
(Z)A:lﬂ 2],B:l2 ll,avldc—[l _1}

2 -1
(id)A=|1 1|,B= 2 3 { and € = - —
1 @ 11 0 1
Solution:
(i) Given

1 [0 o1
A:L,] 2}13:-2 J.mul(_:L _11

Consider LHS,

A(B + C) = [(l) —21 ([—21 (1)] L] [(1) —11])

N [1 —21] [—21++ 10 O1 i 1‘1

= 25 3
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A(B + () = ': é (1)

Now consider RHS,
AH= AC_[O ] 21 O]+[0 _21][(1) —11]

_[1—2 —1]+0+—1 14 1
0+4 0+2 0+2 0-2

-7 1+ 5

F8—1 -1+ 3
T 43 2B

-4 11
AB + AC=|" o|.(2)

From equation (1) and (2), itis clear that A(B + C) = AB + AC

(ii) Given,
<%

2 —1
, v 0 1 o ae |4 =l
A=11 1. B= L J. and C' = {U 1]

Consider the LHS

A(B+C)=[? _11] 2 ﬂ+[(1) _11]
12

[O+1 L=
1+9 1+ 1
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2—L A+
L+ L ®F
~1 4 @+

1 -2

A(B + C) = [2 2 ] sk L)
1 4

Now consider RHS,

2 —1
AB+AC=_1_ [ [0
0+1 2-1 240 -—2=1
—lo+1 141 1+0 <141
0+2 -1+2 lc1+0 142

-1 1 2 -3
=1 2/+l1 o
2 1l l-1 3
1+2 1-3

“l1+1 2+0
201 1+ 3
1 -2

AB + AC=|2 2 |...(2)
1 4
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verify that A(B—C)= AB — AC.

Solution:
Given,
1 g —2Z 0 5 —4
A=[3 —1 0].B=[—2 1 3]
-2 1 1 -1 0 2

1 5 2
C=1]-1 1 0
0 -1 1
Consider the LHS,

1 g -2 0 b —4% 1 54\ 2
wo- [t % 70 £ 3 £
-2 1 1 -1 0 2 Q 7
1 0 —Z]1-1 0 6
=[3 = | 0][—1 0 3]
—a 1 1411 1 1

1 -2 -8
AB-Q)=|-2 0 -11

0 1 16
Now consider RHS

Q0 S22 4] [1 0 --2][]1 5 2
AB-ACSM 3 @l J¥||-2 1 3|—-|13 -1 0}]|]-1 1 o

w = 11l-1 0 21 -2 1 1110 -1 1

> @ -81 [1 7 ©
=2 14 -15|-[4 14 6

gy 9 13 —3 =10 =3

i —~2 =8
=1—2 0 —=Z1

0 1 16
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From the above equations LHS = RHS
Therefore, A (B—C) = AB - AC.

19. Compute the elements as; and a,; of the matrix:

01 0
a4 |202 _23_2101—12—2
|0 3 2 4 3 3 -3 4 —4 0
4 0 4
Solution:
Given_
01 0 |
2 0 9 - | ) 9
a2 oz o]0 Lo—-1 2 =2
0 3 2 1 ) 3 -3 4 —4 0
4 0 4
= i
A= 12 4 [0 i =1 2 —2]
' -112|13 -3 4 —4% 0O
124 8

6 —9 11-14 6
,_|12 0 4 8 —24
36—3749-50 2
24 0 8 16 —48

From the above matrix, a;s =8and a; =0

0 1 0
201 fA = [0 0 1| and I is the identity matrir of order 3.that A* =
PN T

AT Py A Pipa?

Solution:
Given

01 0
1 =10 01
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0 1 0110 1 0
=[001‘[001‘
p q rilp q r
O+ 084+0 PE+UE+9 94141
=|10F05p D+0+q O0FDFrx
0+0+pr p+0+qr 0+ q+ r?

Again consider,
AP =A%A

[(0+0+0 0+0+0 0+ 450
0O+0+p 0+0+qg 0§ 0 +%

0 +0+pr p+0+qr @+t rs

0+ 0+ p
g+ 0+ pr
[0 + 0 + pq + pr?

0 +91% q
P&y + gr
pr + 0 + q° + qr?

p q r
- pr p+ qr q+ r?
pq + pr* pr + q> + qr* p + 2qr + r?
Now, consider the RHS
pl + qA + rA?
1 0 0 0 il D 0 0
=P[0 1 0| +ql0 O 1|+ r|Dp q
0 0 1 p qr pr p + qr

www.edugrooss.com

RD Sharma Solutions for Class 12 Maths Chapter S
Algebra of Matrices

0
0

p

QB+ 0+
0+ q+r?
O0+p+gqr+qr+r?

q+ r?
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p q r
- pr p + qr q + r?
pq + pr® pr+ q> + qr? p + 2qr + r?

Therefore, A>*=p |+ qA +rA?
Hence the proof.

21. If w is a complex cube root of unity, show that

2 2
1 w w w w1 1 0
2 2
w w1l + w1 w w| = |0
2 9 9
w* 1 w w w1 we 0

Solution:

Given
Bl 2
1l w w w w1 1 0
2 2
w w1l |+ |we w w| = |#
2 2 ;
w* 1 w w w1 @e 0

It is also given that w is a complex cube root of unity,
Consider the LHS,

[ 4+w w+w® wt<+1] L1

= lw+w? W+l 14w w

_w2+w 15 w4 w?

We know that 1+ w+w?=0and w3=1

= | =1 —x W w
— — i’ | R
Now by simplifying we get,
[~ W
= | - —w Rt
b1 Qi) —*
Again by substituting 1 + w + w? =0 and w? = 1 in above matrix we get,
0
0
0

Therefore LHS = RHS
Hence the proof.
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2 -3 -5
22.If A= |—1 4 5 |, showthat A>= A
1 -3 —4
Solution:
Given,
2 —3 —b
A=|-1 4 D
1 -3 —4
Consider A2
A2 =AA
[2 -3 -5][2 -3 -5
=|-1 4 51|-1 4 5
1 -3 —4ll1 -3 -2

4+ 3-5 —6—12+ 15 —0QA +\89
=|-2-4+5 3+ 16—15_ &+ 20% 20
[2+3-4 —-3—-12+ 10 .15/ 16

[2 -3 -5
=|-1 24 5|=A
L -8 4
Therefore A2 = A
4 R4
23.If A= |3 0 —4|, show that A*> = I,
Jv—1 -3
Solution:
Given
4 =] =4
A=18 0 -4
3 —1 =3

Consider A?,
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AZ=AA

4 -1 —4|[4 -1 —4
=[3 0o —4([3 0o -4

3 -1 -3l13 -1 -3

16—3—-12 —4+0+4 16+ 4 + 12
=[{12+0-12 -3+0+4 —-12+0 + 12
12-3-9 -3+0+3 —-12+4+9

1 0 O

=[0 1 0‘=13
0 0 1

Hence A% =I5

1 0 2
24. () If [1 1 2] |0 2 1] 1| =00find z.
2 1 0f |
L 2 = — 4406 .
(22) If {, E} |i1,) 43] = { ; ;:|, hads .
5 I — 7 I
Solution:
(i) Given
1 0 2
[1 1 /A0~
R 1 @

21 +2x+0'x+0+2 2+1+ 0]

1
1|=0
1

1
1|=10

1

=>2x+4 x+2 2x + 4]

=[2x+1+2+x+3]=0
=[3x+6]=0
=3x=-6
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x=-6/3
X=-2
(ii) Given,
2 3][1 -3] [-4 6
5 7(|-2 4] |9 =
A.[z 6 6+12}*[ 4 6]
T |15-14 —-15+28] |-9 =z
__’[4 6}_[ 4 6]
-9 13] |-9 =z
On comparing the above matrix we get,
x=13
21 2 i
25.If [x 4 1] |1 0 2 4| =0, findx.
0 2 —4 —1

Solution:
Given

2 1 32 T
[« 4 1] |1 0 2| |4

0 2 —4| (=1

X
=2x + 4+ 0 A%t 0 +L2 2x+8—4][4]=0
—1

X
=2x +4 x+ 2 2x + 4] 4]=0
—~1

= [(2x+4)x+4 (x+2)-1(2x+4)]=0
> 2> +4x+4x+8-2x-4=0

> 2% +6x+4=0

> 22 +2x+4x+4=0
=>2x(x+1)+4(x+1)=0

= (x+1)(2x+4)=0

=>x=-lorx=-2
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Hence,x=-1orx=-2
0 1 -1 0
26. If [1 —1 =/ |2 1 3 1| =0, findx.
1 1 1 1
Solution:
Given
0 1 -1][0
[T -1 x]|2 1 3]||1| =0
1 1 143

By multiplying we get,

0
»>[0-2+x x (-1)-3 +x]H =0
1

0
=>[x—-2 x x—4][1
1 |

=0

[(x—2)x0+xx1+(x—4)x1] =0
=2X+x—4=0
= 2X =4 > = 2

27. If A = [i :ﬂ and I = lé ﬂ . then prove that A*> — A + 2T = 0.

Solution:
Given

3 - 1 0
A= L _.} and I = LJ 1“

Now we have to prove A2—A+21=0

| S N
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Now, we will find the matrix for A, we get

#-axa=[p Dl 5

gl 3x3 + (—2x4) 3x(-2)+ (—2x-2)
T l4x3 + (—2x4) 4x(-2)+ (-2x-2)
2 _[9-8 -6+ 4
& =l2_8 8+4
; [ =2 .
T _4].............(1)
Now, we will find the matrix for 21, we get
1 0
21_2[0 A
21 2x0
=2l = [2><0 2x 1
= o e
= 2] = [0 5 cerwee e e (11)
A? - A + 21

Substitute corresponding values from egn (i) and eqn (ii), we get
[ —a 2 2 2 0
=7 s —4] [4 —2] > [0 2

1-3+2 -2—-(-2)+0

" la—4 4,0 O (W + 2
0 0

== " oRg °

Therefore,

AZ-A+2=0

Hence proved

28. IT A = l3 1] andI:l

1 9 1 0:| . then prove that A% =5A + Al

01
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Solution:
Given

2 1 1 0
A= l_l 2] and I = L‘] l]

Now, we have to find A?,

A2 = AXA = [_31 %][_31 é]
[ 3x3 + (1x-—1) 3x1+ 1x2

[(-1x3) + 2x(-1) (-1x1)+ 2x2

L2 [9-1 B2

= A% =

S R
. _[8 5 .
-a =[5 3]..........(1)

Now, we will find the matrix for 5A, we get

G = 5[_31 é]

X3 hx1
=% = |5 x 1) 5><2]
.15 & oL
= bA = s 10] . .. ... )
So,
A? = BA + Al

Substitute corresponding values from eqgn (i) and eqn (ii), we get

pd S Rl IR R PR

-5 5= ol +lo 3
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8 51 _[15+A 5+0
-5 3 l-5+0 10+ 2
And to satisfy the above condition of equality, the corresponding entries of the
matrices should be equal,
Hence,

8 =15+ A=A = —7

3=10+ A=A =—7

29. If A= [_31 ;] show that A> — 5A +7I, = 0.
Solution:
Given

3 1
= [—1 2}

I> is an identity matrix of size 2, so

.- S

To show that
A’-5A+ 7, =0

Now, we will find the matrix for A%, we get

# - aen- 50

a3 3x3 + (1x-1) 3x1+ 1x2
o l(-1x3) +2x(-1) (-1x1)+2x2
> [9-1 3+2

—wele g 444
> _[8 5 "

= A = _t 3 PR
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Now, we will find the matrix for 5A, we get
3 1
5A = 5 ° ) 2]

EX3 B¥1l
:'5A=[5><(—1) 5x2
15 B -
= bA = [_5 10] cenee e e« (1)
Now,
1 0 7 0
71, = 7[0 1] = [O 7 SRR | §
So,

A? — 5A + 71,

Substitute corresponding values from eqn (i), (ii) and (iii), we get

.8 5 _ 115 5 7 0
~ L5 3] [—5 1o]+[0 7
8—15 + 7 E5—5+0
|-5—(-5)+0 3—10 @7
0 0

= = 0 o =0

Hence the proof.

30. If A= {_21 3] show that A — 2A + 3, = 0.
Solution:
Given

E=14 o

I2 is an identity matrix of size 2, so

-y !
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Now we have to show,
A2-2A+3l, =0

Now, we will find the matrix for A2, we get

A2 = AxA = [_21 g][_zl 3]

5 [ 2%x2 + (3x-—1) 23+ 3x0
= A" = ' _ _
[(-1x2) + 0x(-1) (-1x3)+ 0x0
Laz_[%4"3 6+0
-2 +0 -3+0
2 _[1 6 :
=7 S Al RO\

Now, we will find the matrix for 2A, we get
2 B8
24 = 2% ]

2% 2 Z%3
=24 = [2><(—1) 2% 0

4 6
= 2A = 5 0] ceeee e e (11)
Now,

1 0 3 0
31, —3[0 U= lo 3]........(111)
So,

A% - 2A + 31,
Substitute corresponding values from eqn (i), (ii) and (iii), we get

== ANENF% b 3l

e 6-6+ 0
-2-(-2)+0 —-3-0+3

= =

::[g g = i)

Hence the proof.
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31. Show that the matriz A = E 2} saties fies the equation A —4A’ 1+ A=0.
Solution:
Given

2 3
A=

To show thatAg‘A‘Az Tasg

Now, we will find the matrix for A%, we get
- 2 312 3
A2 = (AXA) = [1 2][1 -

2x2 +({(3x1) 2><3+3><2]

= A% =
L1x2 + 2x1 I3+ 2x%2

=>A2=-4+3 6+6]
24+2 3+ 4

2 _[7 12 '
st = |2 7].............(1)
Now, we will find the matrix for A®, we get
_ 17 124 3
B =B wA = [f 7][1 -

3 [7%X2 + 12X Fxdet 12 %2
= A° =

L4 X2 AQWX]1 LAX3 & 7 X2
[14 Ja 12 @l + 28

3 -
e U U ;'
26 45
= A? o By, e ... (i)
So,
A3-4A%7 + A

Substitute corresponding values from eqn (i) and (ii), we get

il Er e A R P
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s [26 32_[4><7 4><12]+[§ 3]

15 4x4 4x7
== 15 2l 28l *[; 3

[26—28 + 2 45—48 + 3

~=LE—i1+ 1 -+ 3
[0 9 _,

0 0
Therefore,

A4+ A=0

Hence matrix A satisfies the given equation.

-
32. Show that the matric A = [102 3} saties fies the equation A% — 124 — T =0,
Solution:
Given

s 5 3

SR |

[ = 1 O]
| is an identity matrix so 0 1

To show that & - 12A-1 =10
Now, we will find the matrix for A%, we get

R SV P | A

e U Ak LR L3
Wtk 5 + 7x12 123 +7x7

Lo 25+ 36 15+ 2]
60 + 84 36 + 49

s THL 28 .
-8 =[P 85]..........(1)
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Now, we will find the matrix for 12A, we get

_ .[E 3
124 = 12|, 3
_[12x5 12%3
+188= 42 w13 1z><7]
60 36 .
= 12A = 144 84]""""""'(11)
So,
A% - 12A- 1

Substitute corresponding values from eqn ki) and (ii), we get

1
i 144 85] [144 84] [0
__[61-60-1 36-36-0
= l144—144—-0 85-84—1
_ [0 0] _
iy 0 0 = i)
Therefore,

AZ-12A-1=0

Hence matrix A is the root of the given equation.

B
33. If A= {_34 2"} find A2 — 5A — 141I.
Solution:
Given

3 -
g= (4 2

| is identity matrix so

141 = 14[(1) - [14
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To find A? - 5A - 141

Now, we will find the matrix for A%, we get
2 _ I3 5|3 -5

A2 = AxA = [_4 2][_4 2]

[3X3 +(—5x—4) 3x(-5)+(-5x2)

2 _
28 = lCax3) + 2x—4) (—4x-5) + 2x2
43 —95—10
SA =198 20+24
29 —28 .
AZ =
= 20 24 ®

Now, we will find the matrix for 5A, we get

a=5[3 7

X3 &X{—5)

A= leut B Exd
115 25 "

= bA = 220 104+ -~ )]

So,

A% - BA - 141

Substitute corresponding values from eqn (i) and (ii), we get

L _20 —25] [ —25] [14 14]

[ XQagd> —14 25 + 250

2~ 120+ 20—0 24—10-—14
0 0
== 0 0 =0

3. If A= {_31 g| show that A> — 5A + 7I = 0. Use this to find Al
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Solution:
Given

3 1
= [—1 2}

| is identity matrix so

nely -6

To show that A-5A+71=0

Now, we will find the matrix for A2, we get
e 13 113 1
A = AxA = [_1 2][_1 2]

" [ RS (AR—1] 3x1+ 1x2

A = (—1x3) + @2x-1) (-1x1) € 2x2
& =8 549

8 =lg-2 144
. 8 B )

= A° = 3 v e e (1)

Now, we will find the matrix for 5A, we get

5K = 5[_31 é]

503 S 1
B s [5><(—1) 5% 2
L [15@p "
= bA'= e 10] IR ) | |
So,
AZ - BA + 71

Substitute corresponding values from eqn (i) and (ii), we get

== 5% 3-15 wl-lo 3l
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_[8-15-7 5-5-0
-5+5-0 3-10-7

0
o=
Therefore
-BA+71 =0

Hence proved

We will find A*
A2A-B5A+71=0

Multiply both sides by A?, we get
A%(A2 - 5A + 7I) = A2(0)

= A* - 5A%.A + 7LA?

=>A* = BA®.A—TLA®

= A* = 5AA— 7A?

As multiplying by the identity matrix, | don’t change anything. Now will
substitute the corresponding values we get

i G T g

- - AT YLY

A -Ws T1-7[8

:A4_’5><19 5><18]_[7><8 7x5
- I5x(—18) 5x1 7x(-5) 7x3
4 _

e = —90 5] [—35 21
s _[95—-56 90—35

S8 =] gp.r3¢ E5—@
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a 1339 b5 ]

=& S L gy g
g —3] < 2 ‘
39. If A= 1 find k such that A = kA — 21,.
Solution:
Given
3 -2

A= 4 —9

l> is an identity matrix of size 2, so
1 0 2 0

212_2[0 1 _[O 2

Also given,

Az = kA - 21,

Now, we will find the matrix for A%, we get

<3

#-axas R

=>A2_'3><3+(—2><4) 3K (—2) + (—2x%x-2)
o l(4x3)+ (—2x4) (4x-2) + (-2x-2)
» A9 QA — Rt

=48 " -3 —8+4]
2 1®2 )

= A" & s B PRSP, & &

Now, we will find the matrix for kA, we get
3 —2
kA = k| - ]

x3 kx(-2)

2k =i xa kx(-2)



WWW.edllgl'OOSS.COID

EDUGROSS

WISDOMISING KNOWLEDGE

RD Sharma Solutions for Class 12 Maths Chapter 5
Algebra of Matrices

So,
A? = kA - 2L,
Substitute corresponding values from eqgn (i) and {ii), we get

=l 2= Zad-lo

:>['l -2] _ [3k—2 -2k-0
4 -4l 7 lak—0 —2k-2

And to satisfy the above condition of equality, the corresponding entries of the
matrices should be equal

Hencs Tk—2 = D=k = 1

Therefore, the value of kis 1

36. If A= l—ll 2j| find k such that A2 —BA+ kI =0.
Solution:
Given

N

| is identity matrix, so

a-of) -

Also given, A-8A+ k=0
Now, we have to find A%, we get
A 11 011 0

a=axa=[2 0 7

Az_[ 1x1+0 0+0

X T l~1xD +7x(-1) 0+ 7x7
, _[1 0

T = | 49]..........(1_)

Now, we will find the matrix for 8A, we get
I
8a =8|
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So,
A? = kA - 2L,
Substitute corresponding values from eqgn (i) and {ii), we get

=l 2= Zad-lo

:>['l -2] _ [3k—2 -2k-0
4 -4l 7 lak—0 —2k-2

And to satisfy the above condition of equality, the corresponding entries of the
matrices should be equal

Hencs Tk—2 = D=k = 1

Therefore, the value of kis 1

36. If A= l—ll 2j| find k such that A2 —BA+ kI =0.
Solution:
Given

N

| is identity matrix, so

a-of) -

Also given, A-8A+ k=0
Now, we have to find A%, we get
A 11 011 0

a=axa=[2 0 7

Az_[ 1x1+0 0+0

X T l~1xD +7x(-1) 0+ 7x7
, _[1 0

T = | 49]..........(1_)

Now, we will find the matrix for 8A, we get
I
8a =8|
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8x1 8x0
B8 S lgxa) %7
8 0 »
= 8A = g gl IR |
So,

A>-8A+ K =0
Substitute corresponding values from egn (i) and (ii), we get

1 0 8 0 k 0
. [—8 49]_[—8 56] b [0 gl ="
=>[1—8+k 0-0+0 =00]
-8+8+0 49-56+k 0 0
And to satisfy the above condition of equality, the corresponding entries of the matrices
should be equal
Hence,
18+ EkE=D0=2Kk=17

Therefore, the value of kis 7

37. If A= B ﬂ and f(x) = x? — 22 — 3 show that FlAd)=D
Solution:
Given

1 2
=15 1

To show that f (A) =0
Substitute x = A in f(x), we get
f(A) = AR 2ARQRI..4Y.. (i)
| is identity matrix, so
1 0 a 5
31:3[0 1]= 0 3]
Now, we will find the matrix for A%, we get

Roaxa- L 7L 2

=>A2=[1><1+2><2 %2 4 Exl
Ix1FIx2 Px2 4 1xl
[1+4 2+2]

*E=lpsrs ag1
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2 _[6 4 »
= A° = [4 c RS § | |
Now, we will find the matrix for 2A, we get
1 2
35— 3 [2 5

[2><1 2X2
Z2X 24 2%l

= Bh — [i ;‘ —

= 2A =

Substitute corresponding values from eqn (ii) and (iii) in egn (i), we get
f(A) = A2 - 2A- 3I

=i =~ 3 2=l 515 5
5—2—9 44—

=fA) =1 _4_0 5-2-3
00

= f(A) = o o

So,

= f(A) = 0

Hence Proved

38. If A= {2 3:| and I = [1 0:| then find A\, p so that A% = DAY pl

1 2 0 1
Solution:
Given
2 3 1 0
A= L 2} and I = [O J
So
_fin ogayfe O
“I““[o 1IN lo @
Now, we will find the matrix for A%, we get
2 2 2 3
2 & 2]1 2]

[2><2+3><1 23+ IXE
I1X2 +2Z2X1 1X3+ IXKZ

v F s -

-
= =

Now, we will find the matrix for A A, we get



www.edugrooss.com

EDUGROSS

WISDOMISING KNOWLEDGE

RD Sharma Solutions for Class 12 Maths Chapter 5

Algebra of Matrices
2 3
=] 3]
_Ax2 Ax3
=M= hx1 ax2
_[2A 3A
=M = A ZA] SOV |

But given, A2=AA+ |
Substitute corresponding values from equation (i) and (ii), we get
T 12 21 3\ w0
4 7 ] e ! zx] “lo
7 12] _ 2+ p 32+ 0
4 7 A+0 2XA+p
And to satisfy the above condition of equality, the corresponding entries of the matrices
should be equal
Hence, A\+0=4=>A=4
And also, 2A + u=7
Substituting the obtained value of A in the above equation, we get
24)+pu=7=8+u=7>u=-1
Therefore, the value of A and p are 4 and — 1 respectively

39. Find the value of x for which the matrix product
2 0 7 —x l1l4x Jx

0O 1 0 0 1 0 equal to an identity matrix.
1 -2 1 r —4dx —2x

Solution:
We know,

1 0 0
0 1 0
0 0 1

is identity matrix of size 3.
So according to the given criteria

—x 14\ 7\ 1 0 0
=10 1 O
1 —2 l —4x —2\ 0 D 1

Now we will muItlpIy the two matrices on LHS using the formula c¢;; = ai by + appbyj + ... +
ain bnj, we get
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2x(—x) + 0+ 7xX 2X14x + 0 + 7 X (—4x) 2X7x + 0 + 7 xghut?2X%)
[ D+0+10 04 1X1L<+0D 04+ 040
IX(—=x) + 0+ 1xx Ix14x +(—2x1) + (I1x—4x) 1x7x + 0 +71% (—2x)
L O 8
=10 1 0‘

0 0 1

[bx 0 1 0 0
=10 1 ‘ [0 1 0‘

L Ibx—2 5Bx 0 0 1

And to satisfy the above condition of equality, the corresponding entries of the matrices

should be equal
So we get

b =1 =% =

ol | e

1
So the value of x is 3
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EXERCISE 5.4 PAGE NO: 5.54

—3 0 .
1. Let A= { 7 5 ] and B = {2 _4] verify that

(i) (2A) =2 AT

(i) (A +B)T= AT+ BT
(iii) (A- B)T= AT—B"
(iv) (AB)T =BT AT

Solution:
(i) Given

2 —3 1 ()
A= l_,{. .)} and B = [2 _J

Consider,
(2A)T = 24T
Put the value of A

- LY 3=l 3T

[_414 14 _24[2 1;7]

s anl=ls m]
L.H.S=R.H.S
(i) Given
A= l_z,‘. __);] and B = E _UJ
Consider,

(A+B)T=AT +BT T ]

=5 L S =15 STk 2
b _27++12 —3_+ 0] _L —7] [0 _4]
=’:—35 _13] =[—33 —1]

-5 Tl-15 7

T
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L.H.S=R.H.S
Hence proved.

(iii) Given

2 —3 10
A= [—T ,)] and B = lz _;|
Consider,
(A—B)T = AT —BT

-~ (5 ‘53] E _4])T

L[2=1 8- ]

= — 2 5+4
= 1 —3] [ 1 —9]

i —4 1 -8
=% sl-Ls Sl
L.H.S=R. H S
(iv) Given

2 -3 I 0

A = [_‘ ,)} and B = [2 _;|
(AB)T = BTAT

- (5 S0 _4])

[ Z—8 0+ 12

=74+10 D-210
—4 1217 2% - 10
|3 A 0 + 12a/0 a8

2 2N [12 N
So,
(AB)T = BTAT
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2 B 21
R B P

=B —04]T[—27 _53]T
=[0 —24”—23 _57]

3
3, = H and B=[1 0 4] verify that (AB)T = BT AT
2

Solution:
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Given
3
A= 1|5| and B = [1 0 4]
2
(AB)T = BTAT

3 ¥ <7
=>(H[1 0 4]) =1 o0 4]TH
2 2

2 o 1 i
=15 0 20]=0][3 5 2]

2 0 8 4

3 5 32 3 5 2
=|0 0 o|=|0 O 0]

12 20 8l l12 20 8
LH.S=R.H.S
S0, (AB)T = BTAT
1 —1 0 1.2 9
3.Let A= |2 1 3landB= |2 1 3| find AT, BT and verify that
i % 1 01 1
()A+B)"=AT+BT
(i) (AB)T = BT AT
(iii) (2A)" =2 AT
Solution:
(i) Given
11 0 K
A=12"1 3|land B= (2 1 3
i 2N 01 1

Consider,
(A+B)T = AT 4+ BT

1 -1 01 1 2 3N [1 -1 off [1 2 31
(2 1 3|+]|2 1 3])=[2 1 3| +]2 13]
1 2 1 lo 1 1 1 = 1 0 1 1
a1 448 Ga8RT 1 3 11 7L 2 ¢
(2+2 141 3+3) =[—1 1 2|+]2 1 1]
i¢8 241 134 g 32 1 13 8 1
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2 1 3° Ti+i %49 140

4 2 gl =|l-<1+2 1+1 231

i 5 2 0+3 343 141

2 4 11 [2 4 1

I 3 3 b 2 4

3 6 21 I3 6 2

L.H.S =R.H.S

so, (A+B)T =AT + BT

(i) Given
1 -1 0 1 2 3
A=(2 1 3lond B= |2 1 3
1 2 1 0 1 1
Consider,
(AB)T = BTAT

1 —1 @
2 1 3

i 2 FR'
2 1 8
1 2 ulo 1 1

1 2 31" —1 0
2 l 3
il—Z2+8 Z-1%+0 F— 3+0

1 2 0 3 1
247240 44143 643+1 =F 1 1[1 1 4
14440 2+2+1 3+6/ = 1lo 3 1
1 1 or 1—2+00 2 Q0 1+4+0

4 8 1Z] =|2—¥T+UW+1F3 242+4+1
L & 10 3 -l /6 +3 3+6+1
—1 2 & QL 7 LJ
1 8 5‘= 98 P
L0 Tag10 L0 92 W

LH.S=R.H.S
So, (AB)" = BTAT

(iii) Given
1 -1 0 1
A=12 1 3|land B= |2
1 2 1 0
Consider,
(28)T = 2AT

—_ = b
— W W
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1 =1 op" i =i "
:(2[2 1 3‘) =2[2 1 3]
1 2 1 1 Z 1
2 -2 1 1 2 1
=4 2 &6 =2[—1 1 2‘
2 4 2l 0 3 1
2 4 2 2 4 2
=>|-2 2 4=[—2 2 4‘
0 6 2 0 6 2
L.H.S=R.H.S
So,
(2A)T = 24T
—3
4. IfA= |4 |,B=[1 3 —6], verifythat (AB)T = BT AT
5
Solution:
Given

—2
A=|4|.B=[1 3 —6]
5

Consider,
(AB)T = BTAT

- . .
:([4][1 3 —6]) = [103 —6]T[4]
5 5

o 1T [1
=4 12 —24‘ =[3][—2 4 5]
D W30 5
-2\ 4 5 -5 4 5
=|-6 12 1 ]=[—6 12 15]
> —24 301 l-12 -24 —30
LH.S=R.H.S

So,
(AB)T = BTAT
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5. 1f A= A 4 =l .|—1 2|, find (AB)T
-1 0 2 '
2 1
Solution:
Given

3

2 4 -1
a=20 S
-1 0 2 9

Now we have to find (AB)"

(532 )

Fi—4—2 Bia—-17

[l S =N

=”.—3—0T+4 WY Y
_[o 15
1 3
~[0 1)
15 —2
So,

(AB)T = [.105 _12]
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EXERCISE 5.5 PAGE NO: 5.60

By
1.If A= L _] prove that A — AT is a skew — symmetric matrir.

o

o

Solution:
Given

2 3
A = 4 5

Consider,

<A—AT)=([2 -2 )
-1 )

_[4 3 s—g

a-an=[ ’
_(A—AD)T = _[(l) —01] T

Tl 0] a3
e -
(a A)"[l 0]...(ii)
From (i) and (ii) we can see that
A skew-symmetric matrix is a square matrix whose transpose equal to its negative, that
is,
X==XT
So, A— AT is a skew-symmetric.

3 —4 T . : ;
2.4f A= L _1] . show that A — AT is a skew — symmetric matrir.

Solution:
Given

=1 ]
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Consider,
x _atx 0 =5
A A)_[s 0]...(i)
~a-anT=-[2 |
__J0 5]

~5 B
i _wry 8 —8
(a-An = O]...(ii)

From (i) and (ii) we can see that

A skew-symmetric matrix is a square matrix whose transpose equals its negative, that is,
X=—XF

So, A— AT is a skew-symmetric matrix.

5 2 =

3. Ifthe matrix A= |y =z =3| . isasymmetric matrir matrixc findzr. y. > and t
4 t -7
Solution:
Given,
5 2 X
A=|y z —3]
4 t —71isasymmetric matrix.

We know that A = [aj]]m xn is @ sSymmetric matrix if aj;= aj;
So,

X =aa= dgy =9

Y = aAQd1 B

» =dgp = Z

t=az;= 235,53

Hence,x =4,y =2,t=-3 and z can have any value.

2 2 7
A=|1 4 3
4. Let —2 5 81, Find matrices X and Y such that X + Y = A, where X is a

symmetric and y is a skew-symmetric matrix.

Solution:
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s Z2 7
1 & 3

-2 5 8]Then
1
x=§m+ﬂ)

3 2 7 3 1 —&
1 4 3|+)|2 4 5
—2 & 8 /7 3 8

(3+3 2+1 7-2
1+2 4+4 3+5
|-2+7 5+3 8+8

5
8
16

5-
2
4

A= AT

Given,

[SSR

[ e e

PO O] W W U1 W oy
BN W00 0w

- 8_
Now,

1
Y=§M—M)

[ESE RN

3-3 2-1 7+2
1~2 4—4 3-5
|-2-7 5-3 8-8
0

7

N 9
-2 0 [
-—92

1

2

0

pa| = [\Jlt—'* P =

pAOPI| =

1 0

Now,
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BN W
B o,
BN W
oo

XT =

4 8

D IN] W W
N TN W W

= X is a symmetric matrix.
Now,
g ] 1 o

o M| =

YT =—|—

N O = O

o M| e

YT =|—

P O =
[y
)

X¥TeY
Y is a skew symmetric matrix.
And,

i=N (RN OS]
4= (\JIU"I
S N =

D O

X+Y=

DTN W W
o

™

|

°_2 441 840
2 2 !
g5 2 7

=1 4 3|=A

|2 5 8
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Hence, X+Y=A



