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Exercise 19.1

Question 1

Specify the type of each of the fol-
lowing matrices.

(1)

o)

Solution: The given matrix has 2
rows and 2 columns.

= It is a square matrix of order 2 x 2.

(ii)
3

—1
4

Solution: The matrix has 3 rows and
1 column.

= It is a column matrix.

(iii)
[~2, 9

Solution: The matrix has 1 row and
2 columns.

= It is a row matrix.
(iv)

b 3

Solution: All non-diagonal elements
are zero and diagonal elements are equal.

= [t is a scalar matrix.

(v)

o O R
o o O
o e T )

Solution: All non-diagonal elements
are zero.

= It is a diagonal matrix.

Question 2

What is the order of each of the fol-
lowing matrix?

(i)

=1 —3 2

Solution: Number of rows = 3, num-
ber of columns = 3.

= Order =3 x 3

(ii)

3 4
—1 2
0 3

Solution: Number of rows = 3, num-
ber of columns = 2.

= Order =3 x 2
(iii)
1 1 1
7 2 2

Solution: Number of rows = 2, num-
ber of columns = 3.

= Order =2 x 3



(iv) (ii)

—2 0 1 -2
1 A= =T 0 8
= % =3 0

Solution: Number of rows = 3, num-

ber of columns — 1. Solution: Transpose of A is

= Order=3 x 1 0o -1 2

AT=11 0 -3

(V) -2 3 0
[0] Since AT = —A,

Solution: Number of rows = 1, num-
ber of columns = 1.

= Order =1 x 1

= A is a skew-gyvmmetric matrix.

(iif)

Question 3 ' @& M
74 -5
Check whether the following ma- 3 5 8
trices are symmetric or skew-
symmetric. Solution: Transpose is equal to the
original matrix.
(1) = [t is a symmetric matrix.
1 1 -1
A=|1 2 0 .
—1 0 ,5 (IV)
Solution: Transpose of A is 0 =& 4
1 T % —& 57
AT=]11%2 = T &
=1 0.5 Solution: Transpose is equal to the
Since A — AL original matrix.

= A is a symmetric matrix. = [t is a symmetric matrix.



Question 4

1 2 3 1 3 —i
D=11 2 3| and E=|-1 0 2
1 2 3 2 1 0

Compute the following (if possible):
G) A+ C
wro-p 3002 -4 4
(i) A - B
Order of A = 2 x2 and order of £ = 3x3.

= Addition is not possible.

(ii) B— D
Orderof B — 22 and order of D = 3« 3.

= Subtraction is not pessible.

|l

2

(iv) 2B 4+ 34
3} 2B = [3 ﬂ, 3A
sa
(v)y B-C
voe= o]
(vi) A?
O
(vii) B?
SEIE
(viii) D+ F
1 2 3 1
D+FE=|1 12 3]+|:1
12 3 2

—5

y

i



Exercise 19.1 — Matrices
Question 5 (Clear Step-by-Step Solution)

Given
-1 0 1 4 2 3
A=12 1 0|, B=|-2 41
3 2 —1 3 21

-1 0 1 4 2 3
A+B=12 1 0|+|—2 41
3 2 -1 3 2 1

~1+4 0+2 1+3
A+B=|24(-2) 1+4 0+1
3+3 242 -—-1+1

32 4
A+B=|0 5 1
6 4 0
(ii) Find A — B
10 1 4 2 3
A-B=1|2 1 0| |-2 41
5 3 —d 3 2 1

—1-4 0- N1 Q€
A—B=|2—-(-2) 1-4 Q1
3—-3 ofF 1

e B
A-b=4 g -1
@ 0 -2

8 & 8 4 6
3A=46 3 0|, 2B=|—-4 8 2
9 6 —3 6 4 2

-3 0 3 8 4 6
3A+2B=|6 3 0|4+ |—4 8 2
9 @& —3 6 4 2

—-3+8 0+4 3+6

3A+2B=|6+(-4) 3+8 0+2

G5 Bk —FH2

5 4 9
3A+26=1[2 11 2
15 10 &1

(iv) Find AB

T
oy

Il
Ll bD
R

|
—

\
w[\D
B
—_ =

—4 +04+3 —24+U04+H2 84041

AB = | 8—-24+0 44+4+0 61140
12—-4—-3 6+8—-2 942 -1
—1. 0 -2
AB =186 s T
5 12 10
(v) Find BA
4 2 3 —1 0 1
BA=|-2 4 1 2 1
3 21 3 2 —1
—44+44+9 0+24+6 44-0—-3
BA=|2+8+3 0+4+2 —240-1

—pieg B242 48—l



Question 6

Given
P | -3 0
=% e
(i) Verify A+ B=B+ A

2 -1 ,[-3 0©
aen=5 S+ [2

“A40] _ [-1 =1
1-4]7 |0 0

-3 0 % =]
pea- |2 0042

2 =3

A+B—{7+7

=342 0-1|_ |-1 -1
B+A—{77 4+4}_{0 0}
A+ B=B+ A4

Question 7
Given
g8 2 -1 1 4 —4
4=12 1 2|, B=|2 5 7
2 3 0 0 4 -3
Find AB
g8 2 -1 1 4 —4
AB=12 1 2 265, 6
2 3 0 0 g% 5
8+440 32410—-4 -324+14+3
AB = |24240 8+548 -~ 84 7—6
24640 S8+15+0 8492140
@ 38 15
gl = | 1921 -7
8 23 13
Find BEA
1 4 —4]7[8 2 -1
BA=12 5 7T 2 1 2
0O 4 -3 |2 3 0
8+8 -8 244—-12 —1+48+0
BA=1164+10+14 4+5+21 —-2+1040
0+-8—-6 0+4—-9 0+84+0
BA=

8 —6 7
40 30 8

2 -5 8

AB # BA
Question 8: Find 2A-3B+4C
Given
-3 0 2 -1 1 0
A:{T 4}’ B:{T 4}’ 02{2 —4
-6 0 -6 3 4
2d= {14 —8} » 38= {21 —12} » 40§ {
_[-6-6+4 0+3+0
22l —~8A = {144—21—8 —8—12—16}
BE VW .
A2 36

—38

Question 9: Find the Values of a,b,c and d

LSO ¢
N -8

c+1 d
at+3=1=a—=-2
b—1=0=05t=1
c+1=0=c=-1
d=1

Question 10: Find the Values of a,b,c,d.,x,v,2

r —1 y 3 B @

2 0 3| =1]h 0 ¢

a B 2 2 3 d

=3, @=-=1, HY=21
b=2, ¢=3
ge= 2

-2 0
-2 0

|

0
1 -2 21 0
A_{S 1}’ B_{l 0 —Jc_ =
4
_[2-2 140 0+2] _fo 1
AB{G—}—l 340 0—1}{7 3
0 -1 2
BC—E ' _OJ 1 0 4] = Lé
3 1 2

Why other products are not possible:

0
—16

|



e AC: Ais2x2 Cis3x3 — Inner dimensions
don’t match (2 #£ 3)

e BA Bis2x3, Aisg2x2 — Inner dimensions
don’t match (3 # 2)

Question 12: Determine

24049 24046 04040
4+146 4+3+4 0+240
24343 24942 04640
11 8 0
= |11 11 2

8 13 86

e B: Cis3x3 Bis2x3
don’t match (3 5£ 2)

e U4 (is3x3 Ais 2 x2
don’t match (3 +# 2)

—+ Inner dimensions

— Inner dimensions
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Question 13. If

3 1 2 -1 0
‘4:[—1 2]* B:[:a 1 2]

and

then verify that
(i) A(B+C)=AB + AC

Solution:

- A(B+C)=AB+ AC

(ii) (B+C)A=BA+CA
Solution:

(B4 C) is of order 2 x 3 and A is 2 x 2.
Multiplication is not defined.

o, (B4 C)A is not defined.

Question 14. If

6 5 6 8 0
A=14 6 3|, B=|[51 2
01 7 3 6 4
and

1 2 3

C=11 2 3

1 2 3

(a) A+ B=B+A

12 13 2
A+B=|9 7T 5| =B+A

3 7 11

. A+B=B+ A

(b) (A+B)+C = A+ (B+C)

(13 15 5]
(A+B)+C=|10 9 8
|4 9 14]
(13 15 5]
A+ (B+C)=[10 9 8
|4 9 14

S (A+B)+C=A+(B+0O)

(c) (A+ B)C = AC + BC

(27 54 81]
(A+B)C = |21 42 63
21 42 63]

27 54 81]
AC+BC = |21 42 63
21 42 63)

- (A+B)C = AC + BC

(d) A(B+C) = AB + AC

- A(B+C)=AB+ AC



Question 15. If

2 3 1
A=11 -1 1
0 2 2
and
1
C=10
1

Show that A(BC) = (

Solution:

4 10 19

A(BC)= |8 0 14

4 4 6

10

AB = 0
4

b s
(O

4 10 19
(AB)C = |8 0 14
4 4 6

. A(BC) = (AB)C
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