MATRICES (XII, R. S. AGGARWAL)

EXERCISE 5A (Pg. No.: 154)

1.

Sol.

Sol.

5 -2 6 1
i A=| 7 0 8 -3 |, then write
J2 315 4 9
(i) The number of rows in A (i1) The number of columns in A
(iii) The order of the matrix A (iv) The number of all entries in A

(v) The element a,,, a,, a,,, @y, a,, 'of 4.

(i) The number of rowsin 4=3 (ii) The number of columns in 4 =4
(iii) The order of the matrix A =3x4 (iv) The number of all entriesin 4 =12

(v) The element a,, =8, a,, = V2, a=1, a;=14, a,=0
Write the order of each of the following matrices :
6 -5

() A= sl i) B=| 1/2 3/4
Ve B an W e= ’
=

@ C={7 2 5 0] @) D=[8 -3]

[
~) E=| 3 (vi) F =[6]

,0
'A—"354_2 der = (2x4 "3—1,?2:,; der = (3%2
(i) __0 - p— , order = (2x4) (i) B= " _ahl , order = (3x2)

i) C=[7 —2 5 0] order=(1x4) (v) D=[8 -3], order = (1x2)

-2
(v) E=| 3 |, order = (3xI} (vi) F =[6], order = (1x1)
0

If a matrix has 18 elements, what are the possible orders it can have?

. We know that a matrix of order m xn has mn elements.

Hence, all possible orders of a matrix having 18 element are
(lel), (]xlS), (9x2), (2x9), (6)(3), (3x6}

Find all possible orders of matrices having 7 elements.

. We know that a matrix of order m xn has mn elements.

Hence, all possible orders of a matrix having 7 element are (7 x1), (1x7).

Construct a 3x2 matrix whose elements are given by a, =(2i— j).

. A 3x2 matrix has 3 rows and 2 columns.




In general, a 3x2 matrix is givenby A= a,, a.,

Thus a, :(2f—j) fori=1,2,3and j=1,2

g =2=1=1, a,=2(1)-2=2-2=0, a, =2(2)-1=4-1=3
a:3=2(2)+2=4—2=2, 03,=2(3)—1=(6—l)=5, a32=2[3)~2=6—2=4
1 0
Hence, A=|3 2
5 4

; ; ]
6. Construct a 4x3 matrix whose elements are given by a, =—.

ai] aiﬂ -al:‘n
a, Q, Gy i ) ) .
Sol. Let A= = . Thusaaz—'forzzl,2,3,4 and j=1,2,3
a, 4, ay J
a-ll a42 a-13 (4:3)
ﬂ” —lzl‘ a“:l’ als—_l..’ a,l:-z—zzl' a_“:.g.zl, a,';:z,
1 = 2 3 | - 2 -3
3 . 3 3 4 4 4
a_“:T:J, aﬂ:E, a33:§:1, a“—T:4, a42:522, a_B—g
1 1/2 1/3
2 1 28
A=
3 32 1
4 2 4/3 [y
_ (i+2j)
7. Construct a 2x2 matrix whose elements are a, z-—z—.

a 5 i +27)
Sol. Let. A:[ i a‘-J Thus @ =% fori=1,2 and j=1,2.

i:2f =4y _(5)" s

i 2(DY _(+2) @) o
2 ?

a, =

1 2 2 2 12: 2 2 2 2
. ,{2”(')}:._(2’“2):*(4)2"E.,8 . {222 (2+4) (6 36
i T > T R i ) T2 5 2
Hence,A{wz 25;2}
8 18 |,
242}
_(-2))

8. Construct a 2x3 matrix whose elements are a, = T

a; a. a; -2y
Sol. Let A=| " 7 ™V . Thus 4:;.v,.j.=(——l fori=1,2and j=1,23
Ay Ay Gy lhy -



B L) () R R ) A L) Y ) W
" 2 2 g 27 ¢ 2 2 4 32
o M2208 _(-6f (5 25, _fe-20f -y,
| - S - - - 21— - R
2 2 2 3" 2 2
2 -4 (2 4, 20 (-6 _(<4) 16
22 2 2 ) 1 2; Oy 2 2 2 2
1/2 9/2 25/2
Hence, A=
g 2 % L.
9.  Constructa 3x4 matrix whose elements are given by a, =%| =3i+]j |
ay G, 4 a4y ,
Sol. Let A=| q;; aw @, a, : Thusa,!=5|~3i+j|for i=1,2,3and j=123 4

a4 & By a9y (344)
1 1 I
a, =-3~|—=3(l)+1|=-5|-3+1|=~§x2=I,

1 1
a, =§|—3(1)+3 | ==|-3+3|=0,

a,, =%|—3(3)+1|=%|—9+1|=%x8=4,
ay =] -3(3)+3| = -9+3|=3 x6-3,

1 1/2 0 1/2
Hence, A=|5/2 2 3/2 1
& /12 3 5/2

EXERCISE 5B (Pg.No.: 167)

(3:4)

1 1 1
a, :5|—3[I)+2]=~2-|—3+2|=—2~x1=—2~

1 1 1 1
5[_3(])+4|=E|_3+4|=5X1=5

1 1 1
a5, =E|+3(2)+2|=E|‘6+2|=5x4=2

a,, :%l—3(2)+4|:%I—6+4|:%x2:l

a;, =%|—3(3)+2|=%I—+9+2|=%x?=

a,, :%1—3(3)+4|:%|—9+4|=%x5=

2 =3 5 3 2 -2 : :
1 IfA=[ ]and3=[ 1].Verifythat(A+B)=(B+A).

=1. O 3

Sol. LHS:(A+B)=:2 2 5]4{3 - '2]=[

4 3 1

4 =5 ] =I 0 3

RHS:(B+A):'3 2 —2]4{2 -3 5]:[

. LHS = RHS.
3 57 =] =3 0

2

243 -3+2 5+(-2)]

-“1+4 0+(-3) 3+1
3+2  2+(-3) —2+5]

4+(-1) -3+0 1+3 |

= (A+B)=(B+A4). Hence proved.

2. IfA=|-2 0 [,B=| 4 2 |and C=|3 —4 |verfythat (4+B)+C=A4+(B+C).

6 1] 2 3 1

6

o S P

B W

Rl o=



3 51 [-1 37 3+(-1) 5+(-3)
Sol. LHS =(4+B)+C=|| 2 0 [+| 4 2 [|+C=| 2+4 0+2 [+C
6 -1 -2 3 | 6+(-2) -1+3
2 2] [0 27 [2+0 2+2 ] [2 4
=[2 2(+|3 —4|=|2+3 2+4(4)[=|5 2
4 2| |1 6] |4+1 2+6 | |5 8
(-1 3] [0 21 -1+0 -3+2 -1 -1
RHS=A+(B+C)=A+|| 4 2 [+|3 -4 ||=4+| 4+3 2+(-4) [=4+| T -2
-2 3 [1 6 2+l  3+6 -1 9
3 5 -1 -1 34+(-1) 5+(-1) [2 4
=[-2 0 || 7 -2|=| 247 0+(-2)|=l5 -2
6 -1, -1 9 6+(-1) -1+9 | |5 8

Sol.

Sol.

Sol.

. LHS = RHS| = (4+B)+C=4+(B+C). Hence proved.

31 2 2 0 4
If A= and B= find (24-B).
b2 § «8 3

2’4_3:2[? ; —23]_[;2 -03 ;]:[2 j —46]_[_52 -03 ﬂ
[6=(2) 2-0 4-47][8 2 0
_[ 2-5  4-(-3) -6-2}_[—3 ] ~8]

2 4 . 3 -2 & . 3 2 4 g
Let A:li3 },B:[ 5:land C:[ 4J_Fmd:(l) A+2B (i1) B-4C (i) A-2B+3C.

2 2 3
o amap 2 Al [ 3][2 4], [2 6] 2+2 4+6]_[4 w0
o I 2 -2 5] |3 2] | -4 10] [3+(-4) 2+10 | | =1 12
i ) [1 3] [—2 5} [1 3] [—3 20] {1—(—8) 3-20] [9 -n]
(if) B—4C = -4 = == = s

2 5 3 4| |2 5] |12 16 —2-12 5-16 -14 -11
[2 4] [1 3] [—2 5] [2 4] [2 6 | [—6 15]
(iii) 4A—-2B+3C = -2 +3 2= - J+
3 2 2 5 3 4 3 2| 4 10 9 12

=[2—2+(~6) 4-6+15 }_!:—6 13]

3-(-4)+9 2-10+12 | |16 4

0 1 =3 I =% =] 2 —§ 1
Let A= = and C = . Compute 54-3B+4C .
5 -1 -4 0 2 5 -4 0 6

Lo 1 =2 1 -3 -1 2 =5 1
5A-3B+4C =5 -3 +4
[5 -1 ~J [0 =2 5} [—4 0 6]
_[o s -10][3 -9 3] [8 -2 4
|25 =5 20)| |0 6 15] |~<16 O 24
{ 0-3+8  5-(-9)+(-20) —10-(-3)+4]_{5 -6 —3]

25-0+(-16) -5-(-6)+0 -20-15+24 | |9 1 -II



Sol.

Sol.

Sol.

3 19 =15
If54=12 3 4 | ,find 4.

1 0 -5
5 10 -15 5 10 -15 1 2 -3
SA=|2 3 - :Az% Z 3 -4 = A=]|2/5 3/5 4/5
1 0 =5 1 0 -5 1/5 0 -1
1 0 2 -5 -4 8
Find matrices 4 and B,if A+B={5 4 —6 |and A-B=|11 2 0|
7 3 8 -1 7 4
1 6 2 -5 -4
A+B=|5 4 6| (@) A-B=m 2 (i)
7T 3 8 -1 7
Adding equation (i) and (ii), we get
1L § 2 [-% -4 §
(A+B)+(A-B)=5 4 -6+ 11 2 0
73 5| [~1 7 4
1+(-5) 0+(—4) 2+8 | [=4 4 10
= 24= 5+11 4+2 —6+0|=|16 6 -6
T#(-1) 3+7 8+4 | 6 10 12
-4 4 10 -2 2 §
= A:-‘% 16 6 -6 4= 8 3 3
6 10 12 3 5 6
Putting the value of 4 in equation (i), we get
P 0 2 1 O 2 1 0 2
A+B=|5 4 -6 =>B=(5 4 6|-4 = B=|5 4 -6
7 3 8 7 3 8 7 3 8
14-2) 0-(-2) 2=5 3 -
=B=| 58 4-3 =6-(3)| 2>B=|f-3 -3
7-3 3-5 B=6 4 -2 2
-2 2 5 5
Hence, matrix 4= 8 3 -3 |and B= -3
3 5 6 L4 -2 2
. . . 6 2
Find matrices 4 and Jrf'j‘,lf'szl—JE')’:[H4 ]and 2B+A-——[ :
6 -6 0
24-B= L) x2
-4 2 1
3 2 B .
2B+ A= -..(i1)
-2 1 -7



-8 4 2 -2 1 -7
12 -12 0 3 2 5 12+3 —-12+2 0+5
= 54= - =7 0
-8 4 2 -2 1 -7 —8+(~2) 4+1 2+(—7)
15 -10 5 il 15 =10 5 3 -2 1
= S54-= = A=— =
-10 5 -5 5/-10 5 -5 -2 1 -1

[ 6 -6 o}

-4 2 1

6 -6.0 _ 3 -2 1 6 -6 0
= B=24- 57— A -
-4 2 1 2 1 -1 =4 2 1
6 —4 2 6 -6 0 6-6 -4—-(-6) 2-0 0
== B= - =>B= ( ) = 8 2
-4 2 =2 -4 2 1 —4—(—4) 2-2 -2=1 0 0 -3

3 -2 1 b 2 2
Hence, matrix A=1: ]and B=[ ]

12 12 6|. |3 & 3
Adding (i) and (i1), we get, (4A—2B)+(A+23):l JJ{ J

Putting the value of A in equation (i), then 24— B=

-2 1 -1 0 0 -3
; . «~l 3 5 -9 6 23
9. Find matrix X , if +X = :
-1 4 -7 4 8 6

Sol.35_9+X=623:>X=623—35_9
-1 4 4 4 8 6 4 8 6 =1 4 =7

=x=| 20y 2m o) =% 7 8]

-2 3 5 2
10. If A=| 4 5 |and B=| -7 3 |, finda matrix C suchthat A+B-C=0.
1 -6 6 4

-2 3 s 2
Sol. A+B-C=0 =>€C=A4A+B =>C=|4 S5 |+| -7 3
. =6 6 4

D4l 3+2 e
= = 4+(—’7] 5+3 =@=| -3 8
1+6 -6+4 7 =2

3 4 -2 1
11. Find the matrix X such that 2A-B+X=O,where'.4=[0 2}and Bz[ ]

0 3
-2 1 6 2 -2-6 1-2 -8 -1
= X= - = =X=
0 3 0 4 0-0 3-4 0 -1

1 -3 2 2 -1 -1
12. If Az[ ? :| Bz{ ],ﬁndamatrix C such that (A+B+C) is a zero matrix.

Sol. 2A-B+X=0 = X=B-24 :X:[_z 1]—2[3 1}

2 0 2 1 0 -1
Sol. A+B+C=0 =C=-4A-B



13.

Sol.

14,

Sol.

I =3 2 2 =1 =5 =]=2 =3+] =241 -3 4 -1
=% C'== == —
2 8 2 1 0 =1 =2-1 0-0 -=-2+1 =3 0 =1

If A=diag|2,-5,9], B=diag|[-3,7,14] and C =diag[4, -6, 3] find

(i) A+2B (i) B+C -4 (iii) 24+ B-5C
2 00 -3 0 0 2 0 0| [-6 0 O
@ A+2B=(0 -5 0|+2/ 0 7 0 (=|0 -5 0|+ 0O 14 ©
0 0 9 0 014|] [0 0 9/ [0 O 28
2-6 0 0 -4 0 0
=l 0 -5+14 0 |=(0 9 0 |=diag[-4,937]
0 9+28 0 0 37
30 0|[4 0 0][2 0 0
(i) B+C-A=| 0 7 0 |[+0 6 0(-|0 -5 0
{ 4]0 0 3 9

0 0 14+3-9
0 0
-6 0
g 3

2 0 0T3¢ 0
(iii) 24#=B-5C=2|0 -5 0|+ 0 7 0 |-5

=3+4-2 0 0

= 0 7+(-6)-(-5) 0 |=diag[-1,6,8]
4
0
00 9/[0 o014 |0

(4 0 0] [=30 0][2 0 o0

—0-100+070—0—300}

(0 0 18] |0 01 [0 0 I5
4+(-3)-20 0 0 -19 0 0
= 0 ~10+7+30 0 ={ 0 27 0
0 0 18+14-15 0 0 17

= diag|-19, 27,17]

Find the values of x and y, when

o[ wl= L 2]
oy LM M
o[

x+y=8 A1) x=y=4 ..2)
Adding equation (1) and (2), we get

(x+y)+(x~y)=8+4 > 2x=12 —x=0
Putting the value of x in equation (1), we get x+y=8 = y=8-x=8-6=2
Hence, x=6 and y=2.



. [2x+5 7 } [x—?s 7}
(i) -
0 3y-17 g =5

2x+5=x-3 and 3y-7=-5
= 2x—x=-3—5 and 3y=-5+7

= x=-8 and 3y=2 =y=

Hence, x=-8 and y =§

[x 5 ] [3 —4] [7 6:| [Zx 10 } [3 +4] [? 6:|
(iii) 2 + = = + =
7 y-3 1 2 15 4 14 2y-6 | 2 15 4

2x+3=17 and 2y-6+2=4
=5 2x=7-3 = 2y=4-2+6
= 2x=4 = 2y=8
=% =2 = y=4

Hence, x=2 and y=4.
15. Find the value of (x+y) from the following equation

1 3] [y o] [5 6
2r +.y =
|0 x I_l 2 1 8
. 1 3 y 0 5 6
Sol. Given 2 + =
0 x 1 2 1 8
2 6 y 0 5 6 2+y 6+0 5 6 2+y 6 5 6
= - = = = = =
0 2x 1 2 1 8 0+1 2x+2 1 8 1 2x+2 1 8
= 2%p=35 and 2x+2=8 = y=5-3 and 2x=8-2
= y=2 andx=3 sx=3 and y=2

x-y 2y I 4 ;
16. If = then write the value of (x+y+z)
2y+z x+y 9 5

i 2 1 4
Sol. Given * Y =
2y+z x+y 9 5

> x—y=L2y=4 2y+zE9"andi x+y=>5
Now, 2y=4 = y=2

x—y=1 =>x-2=] =S x=3

2y+z=9 =54+z=9 Sz=
LX+y+z=3+2+5=10

EXERCISE 5C (Pg.No.: 186)
1. Compute AB and BA, whichever exists when
g, == % @ -1 1 3 =2 1
) 4=| 3 0 andB:[O 4} (i) A=| 2 2|and B=| 0 1 2
-1 4 -3 3 -3 4 -5



1
01 -5 L 8 2
(iii)A=[ ]andB= -1 0 (iv)A=[1 2 3 4] and B=
2 & D 3
g 5
4
s 2 1 01
(v) A=| 3 2 |and B=
-1 21
-1 1
[ 2 -1 5
Sol. (i) A=| 3 O |and B:[ }
0 4
-1 4 '
2 -1 — -;’2(—2)—1(0) 2(3)—1(4) -4-0 6-4 -4 2
AB=| 3 0 |:0 4 = 3(—2)-1—0(0) 3(3)+0(4) = -6+0 9+0 |=| -6 9
-1 4 & | =1(=2)+4(0) -1(3)+4(4) 240 -3%16 2 13
- 5 3 g -1
BA = " 4} 3 0 [.Bis2x2, Ais 3x2column of B not equal to row of A
= -1 4

. BA does not exist.

=1 1 3 -2 1
Gi) A=|-2 2|andB=| 0 1 2
-3 3 3 4 =5
-1 1][3 =201 ]
AB-{—2 2} 0o 1 2 .. AB does not exist.
|3 3|3 4 -5
"3 =2 1 [-1 1] [3(-D+(-2)(=2)+1(-3) 3(1)-2(2)+1(3)
BA=| 0 1 2 | -2 2|=| o(=1)+1(-2)+2(-3) 0(1)+1(2)+2(3)
[—3 4 =5 || -3 3] | 3(-1)+4(-2)-5(-3) -3(1)+4(2)-5(3)
[ 3%4-3 3-4+3 2 2
= 0-3-6 0+2+6 |=|-8 8
| 3-8+15 —3+8-15| |10 -10
) 13
iy 4= 0 1 P lgan=|m o
) (2 4 0] L 5]
L &
Jo 1 -5 [ o(m)+1(-1)-5(0) 0(3)+1(0)-5(5)
A _[2 4 O]h ; {2(1)+4(w1)+0(0) 2(3)+4(0)+0(5)}
[o-1-0 0+0*25:_ -1 -25
_[2—4+0 6+0+0__|:—2 6]




~1(0)+0(2) -1(1)+0(4) -1(-5)+0(0)

0(0)+5(2) 0(1)+5(4) 0(-5)+5(0)

0+6 1412 =540 6 13 -5
=l 0+0 -14+0 540 =]/ 0 -1 5

0+10 0+20 0+0 10 20 O

o
B
Il
—
o I~
o O W
A |
e
{3 I
B
o
| —
Il

[1(0)+3(2) 1(1)+3(4) 1(5)+3(0)}

1
(iv) A=[1 2 3 4]and3_[ﬂ

4]
AB=[ 1(1)+2(2)+3(3)+4(4) |=[1+4+9+16]=[30]

1 1(1) 1(2) 13) 1(4) 1 :
2 _ 2(1) 2(2) 2(3) 2(4) 2 4 6 8
BA{ ][1 BB A= 3(1) 3(2) 3(3) 3(4) {3
4(1) 4(2) 4(3) 4(4) 4

.| 1 01
v) 4= 3 2 andB:[ }
{_1 l] 121
1 2(0)+1(2) 2(1)+1(1)
2
|

2(1)+1(-1)
}[] 0 1}63(1)”(1) 3(0)+2(2) 3(1)+2(1)]

oo (5]
o v W
o 1o IS
s

1 2 1

—1(1)+](—I) —1(0)+1(2) =1(1)+1(1)

21 0+2 2+1 I 2 3
= 3-2 0+4 3+2 |=| 1 4 5
~1=1 042 -141| |2 2 o
2 1
[0l L[ 1@+0@)+1(-)  10)+0(2)+1(1)
BA_[ }{1 f] [—1(2)+2(3)+1(—1) _1(1)+2(2)+1(1)]

[2+0-1 1+0%1 7 1 2
| 246-1 -1#4+1| |3 4

2.  Show that 4B = BA in each of the following cases.

SR S i 23 -1 1 0
() A=|_ _ |and B= (i) A=|0 1 0]and B=| 0 -1 1
6 7 3 4
. . Sl 110 2 3 4
) [5 -1 2 1]
Sol. (i) A= and B=
6 7| |3 4]
5 12 1] [5(2)+(-1)3 5(1)-1(4) 10-3 5-4 7 1
AB—_- = = =
6 73 4] | 6(2)+7(3) 6(1)+7(4)| |12+21 6+28 | |33 34



BA:[2 1][5 ‘1];2(5)*1(6) 2(—1)+1(?)]:[10+6 -2+7]{16 5]

3 4)[6 7] [3(5)+4(6) 3(-1)+4(7) | |15+24 —3+28 | [39 25
Hence, AB = BA .

-1 1 0
(u)A"{O 1 OlandB* g =i 1]
|2 3 4

3

0

0

12 07 [1(=1)+2(0)+3(2) 1(1)+2(=1)+3(3) 1(0)+2(1)+3(4)
SHEEN
11

g =1 1
2 3 4

=| 0(=1)+1(0)+0(2) 0(1)+1(~1)+0(3) 0(0)+1(1)+0(4)
1(-1)+1(0)+0(2) 1(1)+1(-1)+0(3) 1(0)+1(1)+0(4)
{I+0+6 1-2+9 0+2=12" {5 8 14}

0+0+0 0-1+0 O=1x0 —=| 0 -1 1
~1+04+0 1-1+0 0+1+0J =1 0 3

0 -1 0(1)-1(0)+1(1)  0(2)=1(1)+1(1) 0(3)-1(0)+1(0)

2 3 2(1)+3(0)+4(1) 2(2)+3(1)+4(1) 2(3)+3(0)+4(0)

- 1+0+0 -2+1+0 -3+0+0 -1 -1 -3
= 0+0+1 0-1+1 0-0+0 =1 0 O
2+0+4 4+3+4 6+0+0 6 11 &6

Hence, AB# BA.
3. Show that AB = BA in each of the following cases.

-1 1 o1 2 3] [=1(1)+1(0)+0(1) -1(2)+1(1)+0(1) 1(3)+1(0)+0(0)
BA= 1flo10|=
4jlr 10

0 A:_c.osa ~siné o ciasq# —sing
| sind cos@ sing cos¢
1 9 1 10 -4 -1 1 3 -1 -2 3 -1
Gi)4=|3 4 2|amdB=|-11 5 o0 Gi)) A=| 2 2 —1|and B=| -1 2 -1
_1 3 2 9 -5 1 3 0 -1 =6 9 -4
Sol. (b A:-c_ow —sin@ A c_osé —sing
| sind cos@ sing cos¢

. cos@cosg—sin@sing —cos@sing—sinfcosgd _— cos(0+¢) —sin(6+9¢)
| sinBcosg+cosPsing —sinfsing+cosfcosd = sin(@+¢) cos(6+¢)

and BA = c?s¢ —sin¢ cf)sé’ —sin@
sing cos¢ || sin@ cos@
e [ cosgcos@—singsing cosd(—sind)—(~sing)cosd
- | sin ¢@cosf +cosgsiné sin¢(—sin 9)+cos¢§cos€
gy | DO ~EON | L apo
sin(@+¢) cos(6+9¢)

W oA
D -

1
(i) A=| 3
1

100 =4 =]
and B=|-11 5 O
g =5 1



1 2 1 10 -4 -1
. AB=|3 4 21|-11 § O
1 3 2 9 -5 1
_](10)+2(—1l)+1(9) 1(—4)+2(5)+1(—5) 1(—l)+2(0)+l(l)
= 3(10)+4(—1l)+2(9) 3(-4)+4(5)+2(-5) 3(—1)+4(0)+2(1)
_1(]0)+3(—ll)+2(9) 1(-4)+3(5)+2(-5) 1(-1)+3(0)+2(1)
[ 10-22+9 —4+10-5 -1+0+1 -3 1 0
=| 30-44+18 -12+20-10 —3+0+2|-|:4 -2 —1]

| 10-33+18 ~4+15-10 w=1§0+2 -5 1

10 #4 ~1(1 2 i
BA=|-11 5 0|3 4 2
9 =5 1 1 3 2

10(1)#(=4)(3)-1(1) 10(2)-4(4)-1(3) 10(1)-4(2)-1(2)
=| ~11(1)*5(3)+0(1) ~11(2)+5(4)+0(3) -11(1)+5(2)+0(2)
L 9(1)-5(3)+1(1) 9(2)-5(4)+1(3)  9(1)-5(2)+1(2)

[ 10-12-1 20-16-3 10-8-2 = I @
=) -11+15+0 -224+204+0 -11+10%0%=] 4 -2 -1

| W 15+1 18-20+3 9-10+2 =5 1 1
Hence, AB=BA.
[1 3 =1 -2 3 -1
(i) A={2 2 =<1|and B=|-1 2 -1
13 0 J {6 9 —4]

1 E =All=2 3 =i
AB=|2 2 -1[-1 2 -1
3 0 =69 4

1(-2)+3(-1)-1(=6)  1(3)+3(2)-1(9) 1(-1)+3(-1)-1(-4)
= 2(=2)+2(-1)-1(-6) 2(3)+2(2)-1(9) 2(_1)”(_1)_1(_4%
_3(—2)+0(—1)+(v1-)(-_6) 3(3)+0(2)-1(9) 3(-1)+0(-1)-1(-4)

[-2-3+6 3+6-9 -1-3+4] [1 © 0
=| 4-2+6 6¥4-9 =2-2+4[=|0 1 0
1

| =6—0+6 94+9=9 -3-0+4 0 0

-2 3 =11 3 =1
BA=|-1 2 -1 2 2 -1
B 8 =& ||.§ U =l

[+2(1)+3(2)—1(3) -2(3)+3(2)-1(0) 2(—1)+3(1)—1(1)]

1

Il

-1(1)+2(2)-1(3) -1(3)+2(2)-1(0) -1(-1)+2(-1)-1(-1)
—6(I)+9(2)—4(3) —6(3)+9(2)+(—4)(0) —6(—I)+9(—l)—4(—1)



-2+6-3 —-6+6-0 2-3+1 1 00
=| —-1+4-3 —3+4-0 1-2+1|=|0 1 0 |=1. Hence, AB=BA.
—-6+18—-12 —-18+18-0 6-9+4 I

(2 -3 -5 2 -2 4
4, IfA=|-1 4 5 |and B=|-1 3 4 | showthat AB=A4 and BA=£8.
1, =& =4 i =8 =3

Sol. AB=|-1 4 5 |-1 3 4

[ 2(2)-3(-1)-5() 2(-2)=3(3)=5(-2) 2(-4}-3(4)-5(-3)

=| -1(2)+4(-1)+5(1) -1(=2)+4(3)+5(-2) -1(-4)+4(4)+5(-3)

L 1(2)-3(=1)-4(1)  1(-2)-3(3)-4(-2) 1(4)-3(4)-4(=3)
[443-5 =4-9410 -8-12+15 2 =% =5

=| 2-4+5 2#12-10 4+16-15 |=| -1 2 5 |[=4. Hence AB=4.
| 243-4  —2-9+8 —4-12+12 1 -3 -4

B -2 A2 -3 -5
and B4=l =1 3 4|-1 4 5
1 2 3|l1 -3 -4

[ 2(2)-2(=1)-4(1) 2(-3)-2(4)-4(-3) 2(-5)-2(5)-4(-4)
=| -1(2)+3(-1)+4(1) -1(=3)+3(4)+4(-3) -1-5)+3(5)+4(-4)
| 1(2)-2(=1)-3(1) 1(-3)-2(9)-3(-3) 1(-5)=2(5)-3(9)

[ 442-4 —6-8+12 -10-10+16 2 -2 4
=| -2-3%4 3+12-12 5+15-16 =|-1 3 4 |=B. Hence BA=B.
| 2423 =2=-8+8 =5-10+12 1 -2 -3
0 ¢ =b] a ab ac
5. IfA=|-¢ 0 a |and B=|ab b° bc |,showthat AB is a zero matrix.
b =a 0 ac be ¢’

0 ¢ =& ab ac
Sol. AB=| ¢ 0 a ||ab b be

3

b —-a 0 ae bc e

i 0(a3)+c(ab)—b(ac) a(ab)+c(b2)—b(bc) 0(ac)+c(bc)—b(cz)
= —c(a3)+0(ab)+a(ac) —c(ab)+0 b3)+a(bc] c(ac)+0(bc)+a(c:)
| b(a*)-a(ab)+0(ac)  b(ab)-a(b*)+0(bc) b(ac)-a(be)+0(c*)
[ 0+abc—abe a’b+cb’ —b'c  0+bc* —bc’

0O 0 0
=| —a’c* +0+d’c -abc+0+abc -c’a+0+ac* |=|0 0 O
ab-ab+0 ab’—ab>+0 abc—abc+0 0 0 0

Hence, AB=0.



Sel.

For the following matrices, verify that 4(BC)=(A4B)C .

B 5 2 3 D 1
(1) A= } B=[1 0 4|andC=|4

0 3

B 1 -1 2 5

1

(ii a=[2 3 ) 52|y dc=[1 -2
11)—_302,-28,11.- ]

—

3
0

o s O

2
(i) LHS=A(BC) = AH I
1 -1

]85

1(1)-1(4)%2(5)
147 -
2{1 2 5}{21]= ](14)+2(21)+5(7)]_|:l4+42+q.)

0 13])° | 0(14)+1(21)+3(7) | | 0+21+21

|, 592 30
RHS=(4B)C = 1 0 4|c
[013]1_12

:[1(2)+2(1)+5(1) 1(3)+2(0)+5(-1) 1(0)+2(4)+5(2)}
0(2)+1(1)+3(1) 0(3)+1(0)+3(-1) 0(0)+1(4)+3(2)
:f2+2+5 3+0—S 0+8+10}C="9 ~2 18:||::]
| O+1+3 0+0-3 0+4+6 14 -3 10
9(1)-2(4)+18(5) | [ 9-8+90 ] [91
{4(1)—3(4)“0(5)]_[4—12+50__[42]
Hence, A(BC)=(4B)C.

1 1(1) 1(-2) 1 -2
(ii)LHS—A(BC)—AHlJ[I ~2]]—All(l) 1(—2)]—/1[1 -2}:{
2 2(1) 2(-2) 2 -4

2 3 —1 { ] [2(1)“(1) 1(2) 2(-2)¥3(-2)- 1(—4)}
1

3(1)+0(1)+2(2) 3(-2)+0(=2)+2(-4)

| 3+0+4 -6+0-8

[243=2 -4-6+4
7 -14

IR 2(1)+3(4)+0(5) 2+12+0
{4}} =A[ 1(1)+0(4)+4(5) } _A{ |+0+20]

1-4+10

0]

T =3
y 4
R =4

2 3 -1 2(1)+3(1)-1(2) 2+43-2
e {[3 0 2}&]} 3(1)+0(1)+2(2)] [3+0+4]C

(2l =30 7 2]



Hence, 4(BC)=(4B)C.

7. Verify that A(B+C)=(A4B+ AC), when
(i)A=_1 2]13{2 O]andc?:[l -1]
(3 4 1 -3 0 1
k 3] 5 -3 1
i) A=| -1 4 ,B:': B }andC=[_ ]
2 1 3 4
[0 1
Sol. (i) LHS:A(B+C)=A[2 A _1]=A[2+1 0*1]{1 2}[3 _l]
P 3] Lo 1 1+0 =3+1! [3 4|1 -2
_[13)+2(1) 1(-1)+2(=2) | _[3#2 -1-4 5§ -5
T133)+4(1) 3(-1)+4(-2) | [9#4 3-8 |13 -1

1 2

|

RHS=A8+AC=[
1(2)+2(1) 1(0)+2(- 3)] {
3(2)+4(1) 3(0)+4(-3)

28 U- 6:| [l+0 =12

[6+4 0-17| | 340 344
Hence, A(B+C)=(A4B+AC)

2 0
1 -3,

!

1 2
3 4

1 =1
0 1

}[}

1(1)+2(0) 1(-1)+2(1)]
3(1)+4(0) 3(-1)+4(1)
]:[:) —_16:1]+[; :}[1?)113 -—162111]:[153 —_151]

3 = 2 6+(=1) -3+2 5 =1
(i) LHS=A4(B+C) = A[z 1}{3 4]:A[ sy Tl ]:A[ . 5}
2 3%, 2(4)+3(5)  2(-1)+3(5) 8+15 —2+15] 23 13]
=l-1 4 [5 _5} ~1(4)+4(5) -1(-1)+4(5) |=| 4+20 1+20 16 21!
0 1 0(4)+1(5)  o(-1)+1(5) 0+5 045 § 5]
2 3 ER
RHS=AB+BC={-1 4 [5 _3]+ . 4 [_1 2]
5 2 1 0 1 3 4
[ 2(5)+3(2)  203)+3(1) | [ 2(-1)+3(3) 2(2)+3(4)
=| —1(5)+4(2) -1(=3)+4(1) + -1(-1)+4(3) -1(2)+4(4)
| 0(5)+1(2) o(=3)+1(1) | | o(=1)+1(3) O(2)*1(4)
(1046 —6+3 249 4+12
= -5+8 3+4 |+| 1+12 -2+16
| 0+2  0+1 0+3 0+4
(16 -3 7 16 1647 -3+16 23 13
=3 7 |+|13 14 |=|3+13 7+14 |=|16 21
|2 1 3 4 2+3 1+4 5 5

Hence A(B+C)=AB+AC.



1 0 -2 0 5 -4 I 5 %
8. IfA=|3 -1 0 [B=|-2 1 3 |andC=|-1 1 0 |;veritythat A(B-C)=(4B-AC).
-2 1 1 -1 0 2 |0 -1 1

0 5§ -4 I 5 9] 01 58 42
Sol. LHS=A(B-C)=4||-2 1 3 |-[-1 1 0|[=4-2+1 1-1 3-0
21

-1 6 2 0 =1 1] -1-0 0+1

4 & 2=l & =&
=% = O |=F G 3
2 1 1 -1 1 1

| 1(-1)+0(-1)-2(~1) 1(0)+0(0)-2(1) 1(4)+0(3)2(1)l

=| 3(=1)-1(=1)+0(-1) 3(0}=1(0)+0(1) 3(-6)=1(3)+0(1)
. =2(-1)*1(-1)+1(-1) -2(0)+1(0)+1(1) -2(-6)+1(3)+1(1)
f-1-0+3 D42 -640-2 1 -2 <8
= 3+1-0 ©-0+0 -18-3+0|=|-2 0 -21
| 2-1-1 0+0+1 12+3+1 0 1 16

L. @ =2 0 5 =4 1. B 2| T & Z
RHS=4B-AC={| 3 -1 0|21 3 [}~||3 -1 0|[-1 1 O
=2 1 41 =1 0 2 = 1 g = 1

{1(o)+0(—2)—2(—1) 1(5)+0(1)-2(0) 1(—4)+0(3)—2(3)‘

3(0)-1(-2)+0(=1) 3(5}-1(1)+0(0) 3(-4)-1(3)+0(2)
—2(0)+1(+2)+1(—1) —2(5]+1(l)+1(0) —2(—4)+1(3)+1(2)
1(1)+0(=1)-2(0) 1(5)+0(1)-2(=1) 1(2)+0(0)+(-2)1
- 3()=1(=1)+0(0) 3(5)-1(1)+0(-1) 3(2)-1(0)+0(1)
2(1)+1(-1)+1(0) 2(5)+1(1)+1(-1) —2(2)+1(0)+1(1)
[0-0+2 5+0-0" -4+0-4 1-0=0 5+0+2 '2+0-2
=1 0+2=0 15-1+0 -12-3+4+0 |- 3+14+0 15140 6=0%0
_0—2—1 ~104+1+0 8+3+2 2140 —-10+1-1 —4+0=1

2 &5 -3 E 7 © 21 S0 =80 ; QLA R
=l 2 14 =15 |- 14 6 |=| 2-4 14-14 =15-26|=| 2 0 -21

| =3 =9 B -3 S0 3 —-3+3 9+10 1593 g 1 16

. LHS=RHS. Hence, A(B~C)=A4B-AC.

9. IfA:[ab, K },showthatAE:O.

} :b 5 }[ i B ]_[ ab(ab)+b*(~a*)  ab(b®)+b* (~ab) ]

Sol. A2=A.A=[ ) ,
~a’ -ab || -@ -ab| | -a’(ab)-ab(-a’) -a*(b*)-ab(-ab)

a'b’ —-a’b’ ab’ —ab’

B _[o0]_,
| -@b+a’h -a’b+ah* | |0 0|



10.

Sol.

11,

Sol.

12.

Sol.

Hence, 4°=0.

5 3 -4
If A=| -1 3 4 |,showthat A*=4.
1 -2 -3

3 <3 =4TE B -4
A =44=|-1 3 4| -1 3 4
i <f -F| T -& -3

[ 2(2)-2(-1)-4(1) 2(-2)-2(3)-4(=2) 2(-4)-2(4)-4(-3)

=| —1(2)+3(-1)+4(1) —1(—2_)+3(3)+4(—2) 1(4)+3(4)+4(—3)}

| 1(2)-2(-1)~3() Y-2)=2(3)=3(-2) 1(-4)-2(8)-3(-3)
[ 4424 -4-64+8 -S-Bzid 2 -2 -4

= -2-3+4 2+9-8 4+12—12]—[—l 3 4]

| 2+2-3 =2-6+6 -4-8+9 r =2 =3

Hence, A°=A4.

4 -1 -4
If A=| 3 0 -4 |, showthat 4>=1.
3 =1 -3

4 < 4[4 <1 =4
A2=44=|3 0 4|3 0o -4
3 <1 MU3 -1 -3

[4(4)-1(3)-4(3) 4(-1)-1(0)=4(-1) 4(-4)-1(-4)-4(-3)
=| 3(4)+0(3)-4(3) 3(-1)+0(0)-4(-1) 3(—4)+0(-4)-4(-3)]
L 3(4)-1(3)=3(33) 3(-1)-1(0)-3(-1) 3(-4)-1(-4)-3(-3)
[16-3"12 -A-0+4 —16+4+12 1 00
=[1240-12 -340+4 -12-0+12|=|0 1 0 |=1
| 12-3-9 =3-0+3 -12+4+J L 0 1]
Hence, 4> =1.

2 - 0 4 .
IfA:[ ]andB:[ ],ﬁnd(3A“—28+!).
3 %2 =7

S N L R P
[ 2(2)-1(3) 2(—1)—1(2)} [ v 8 ]+[1 OJ

3(2)+2(3) 3(-1)+2(2) | [2 14] [0 1

_3'4—3 —2-2| [0 8] [10
Tle+6 344 [2 14] [0 1

i THS wlo e THE M

1 8
0 1

|



_3—20+10_4—20
38 -11 0 1| [38 =10

2 -2
13. If 4 :[ ] then find (—A4°+64).
-3 4

sidec F B iy iy
=_[ 2(2)-2(=3)  2(-2)-2(4) H 12 _12}

-3(2)+4(-3) -3(=2)+4(4)| | -18 24

_[-10 12 T2 =2 [ <i0+12 124(=12) | [2 0
18 22| |18 24 | |[18+(-18) -22%24 | [0 2
3 1] ;

14. IfA:[ ¢ m sshow that 4~ -54+71=0.

Sol. LHS= 4" -54+71

::—3] Hjl ;}5[31 ;}’7[(1) (1)]
[ 3@)+1(-1)  3(1)+1(2) }[15 5}{7 0]

| =1(3)+2(-1) -1(1)+2(2) 0| o 7

[ 9-1 3+2] [ 51.[7% 8

| -3-2 -1+4] _ 5 10| |0 7

[8 5] [15 5 |7 o]_#8-15+7 5-5+0.4 fo of
|5 3] |5 10] |0 7 “L-5+5+0 3-10+7| |0 0]

Hence, A" -54+71=0.

2

;] satisfies the equation 4" —44°+A4=0.
Sol. LHS=4"-44°+ 4

3 Y bty b i
_[2(2)+3() 203)#3(2) 2 3] [ 2@2)*3() 2(3)*3(2) |
T 1(2)+2() 1(3)+2(2)][ ] 4[1(2)+2(1) 1(3)+2(2)J [ }

[4+3 6+67[2 3 2 4+3 6+6 . 7 3

| 2+2 3441 2 242 34| {+ 2
7 122 3 7 12 2 3

= -4 -
e

[ 7(2)+12(1) 7(3)+12(2)]_[28 48] [2 3}

| 4(2)+7(1) 4(3)+7(2) | |16 28]7|1 2

_[14+12 214247 28 48] [2 3
| 847 12+14 ] |16 28| |1 2

2
15. Show that the matrix A =[ 1

_—




16.

Sol.

17.

Sol.

18.

Sol.

|26 45] [ 28 48"+'2 3| [26-28+2 45-48+3
115 26 16 28 1 2| | 15-16+1 26-28+2
0 0 R
{ }:0, Hence, 4’ -44*+A4=0.
00
3 ‘_2 9
IfA:[4 :I,ﬁndk sothat A~ =kA-21.
A =kA-21 = kA=A*+21
[3 273 —2 1 0 3)-2(4) 3(=2)-2(=2
ey Tes _ o [30)-2(8) 3(-2-2(2)],
14 2[4 2 0 1 4(3)=2(4) 4(-2)-2( 2)
f9-8 -6+4 2 i =8 2 0 2 -2%0
= kA= " + - =ik = +’ =siled = ke *
| 12-8 -8+4 0 3 4 4| | P 2 4+0 —-4+2
% -3 g 23 k 2k =
o e P 2 3 2 3 =2
4 =2 § <2 & =3 4k -2k 4 =2

3k =3, 2k==2 4k=4,

=], 2
IfAz[
3

f(x)=-2x+3 = f(A)=A"-24+3I

= £(4)-
S f(4)-
= fil)=

= f(4)=

[ —1 2

[ -1(+1)+2(3) -1(2)#2(1) |
| 3(=D+1(3)  3(2)+1(1) |
| 146 =242 3 4

=343 6+1 ]_[6 2}

(7 0
|6 1

=G

3 01

2 4
6 2

s 2l

+3”
-2 4
6 2

R

0 3

| =re-]

-2k =-2. Hence, k=1.

1A’,find f(A), where f(x)=x2-2x+3‘

1 0
0 1

5 3

7+2+3 0-440
0-6+0 7-2+3

H

IfA:[:1 i]and f(x)=2x"+4x+5, find f(4).

f(x)=2x+4x+5 = f(A)y=24" +44+5I]

= f(4)=2
= f(4)=2
= f(4)=2

= flA)=2

R PR P
05 o e sl o 2]
Bt ] Cheinn)

I b

12 -4

= 8

|

]



19.

Sol.

20.

Sol.

21.

Sol.

. f(A):;{ 9(1)-4(4)  9(2)-4(-3) ] [ 8}

-8(1)+17(4) -8(2)+17(-3) ~7
9-16 18+12 9 8 -7 30 9 8
zf(A)zz{“8+68 -16-51]+[16 «7] = Sl [ —6?]+[16 -7]
) -14 60 9 8 ol -14+9 60+8 | [ -5 68
= )—[120 _134}{16 _J =S4 )_|:120+l6 —134—?]_[136 —141]
Find the value of x and y when [2 = ]{x]z[ : ]
I 1|y 3

93] <[
1(x)+1(») 3 x ¥y 3
2x—3y=1 e))
and x+y=3 2 %3
= S¥=1U0 —wm=2
Putting the value of x in equation (2), we get 2x-3y=1 = 2(2)-3y=1
= Jy=4-1 =3y=3 = y=1 Hence, x=2 and y=1.

3 -4 3
Solve for x and y when % e _
1 2 ||y| |m

3(x)-4(y) 3 3x-4y 3
= — —
I(x)+2(y) 11 x+2y 11
Ix—4y=3 ..(W
X421 2) X2
Solving equations (1) and (2), we get 5x=25 = x=5

Putting the value of x in equation (1), we get 3x—4y=3 —= 4y=3x-3
= 4y=3(5)—3 =4p=15-3 = 4y=12 = y=3. Hence, x=5 and y=3.

31 5
IfAz[? 5] find x and y suchthat 4" +x/ = y4.

S el

<[3010) W12 4 =]

[ 947 3+5 x 0 3y y 16 8 x 0 3y y
=5 + = =5 + =
| 21435 F+25 g x Ty Sy 56 32 0 = Ty Sy
16+x=3y ..(1)
8+0=y .

=> y =8, putting the value of y in equation (1), we get, 16+x=3y
= 16+x=3(8) = x=24-16 = x=8. Hence, x=8 and y=8.




3 2 2
22, lfA'=|:1 I}ﬁndtheva]uesofa and b such that A" +ad+bl =0.

i 3 2113 2 3 2 1 0
Sol. A" +ad+bl=0 > +a +b =0
1 1 1 1 1 1 0 1

:{3(3)”(1) 3(2)+2(1)]+[3a m]+[b 0}0

13)+1(1) 1(2)+1(1) | [a a | |0 b

9+2 6+2 3Ja 2a b 0 11 8 3a 2a b 0
= - - =80 = - - =0
3+1 2+1 a a 0 b 4 3 a a 0 b
114+3a+5b=0 ]
4+a+0=0 —=a=-4

Putting the value of a in equation (1), we get 11+3(-4)+b=0 = b=12-11=1]

Hence, a=-4 and b=1.

23. Find the matrix A4 such that > A= = 9 i
-2 3 7 2

] a b
Sol. Let matrix 4 :|: }

x y
5 =Illa b -16 -6 S5a-Tx 5b-Ty -16 -6
= = = = _
2 3 ||x y 7 2 —2a+¥3x -2b+3y T B
Sa—T7x=+16 (1) x3
2a+43x=17 ...(2) X7
5b-7y=-6 «{3) %3
-2b+3y=2 (4 x7

Solving equations (1) and (2), we get a=1
Putting the value of a in equation (1), we get

5a=Tx=-16 =5(1)-Tx=-16 =5-Tx=-16 = Tx=5+16
> Ix=21 =653
Now, solving the equation (3) and (4), we get b =—4
Putting the value of b in equation (3), we get Sb—T7y=-6 = Ty=5b+6
= Ty=5(-4)+6 =T7yEWE = Ty=-14 = y=-4

1 -4
@=L b=-4"9=3 an‘dy:—2_Hence,matrixA=[, 2]‘
:

: . 2 3 0 =4
24. Find the matrix A4 such that A.|: :|=|: :I

4 5 10 3
a X a x|| 2 3 0 -4 2a+4x 3a+5x 0O -4
Sol. Let A= = = — =
b y b yl||l4 5 10 3 2b+4y 3b+5y 10 3
2a+4x=0 (1) %S
3a+5x=-4 ..(2) x4
2b+4y=10 =(3) %5

3b+5y=3 ..(4) x4



Solving the equation (1) and (2), we get —2a=16 —> a=-8
Putting the value of a in equation (1), we get

2a+4x=0 = 2(-8)+4x=0 —=4x=16 —=>x=4
Now solve the equation (3) and (4), we get —2b=38 = bh=-19
Putting the value of b in equation (ii1), we get 2b+4y =10
= 2(-19)+4y=10 =4y=10+38 =4y=48 = y=12

-8 4
a=—8,b=—19,x=4andy=12.Hence,A:[ ]

—19 12
o =2 37
Or alternatively : 4=
10 3 |[4 5

1 - 1 B vk ma
25. IfA:[z 1],3:[: l]and(A+B)"=(A'+B')thenﬁndthevaiuesofaandb.

Sol. Let (4+B)’ =A*4+B*=(4+B)(4+B)=4"+B

= A*+AB+BA+B’ =A+B° = AB+BA=0
= AB=-BA and try it yourself, then find ¢ =1, 5=4
cosx —sinx O
26. If F(x)={ sinx cosx O |, show that F(x).F(y)=F(x+y)
0 0 1

cosx —sinx 0 cosy —=siny 0
Sol. Let F(x)=| sinx cosx O |and F(y)=|siny cosy O
0 0 1 0 0 1

cosx —sinx O |/ cosy —siny O
F(x)F(y)=| sinx cosx 0| siny cosy O
0 0 1 0 0 1

[ cosxcosy—sinxsiny —cosxsiny—sinxcosy 0
=| sinxcos y+cosxsiny -—sinxsiny+cosxcosy 0
0 0 1

Fcos(x+_y) —sin(x+y) 0
=| sin(x#y) wcos(x+y) 0 [=F(x+y)
0 0 1

=

Hence, F(x).F(y)=F(x+y)

cosa sina .| cos2a sin2a
27. A= ) , showthat 4~ = ) .
—sing cosa —sin2a cos2a

cos sina
Sol. Let A=|
—sin@ cosa

pr =A_A={ cosa sina]{ cosa sina}

—sing Ccos¢ || —sing coso



cosa.cosa +sina(-sina)  cosa.sina +sina.cosa
—sing.cosa + cosa(—sina) —sina.sina +cosa.cosa

—sin2a cos2a

cos’a—sin“a@ 2sinacosa cos2a sin2a
-2sin@cosa@ Cos’ @ —sin’ &

:| . Hence proved.

1 2 32
28. If[1 x 1]]4 5 6| -2 |=0, find x.
3 25]3

1 2371
Sol. [1 x 1]]4 5 6| =2=0
3 3 ¥ 3
1
= [1(1)+x(4)+1(3) 1(2)+x(5)+1(2) 1(3)+x(6)+1(5)] -2 =0
3
1
= |1+4x+3 2+45x+2 3+6x+5] -2 |=0
3

1
= |4+4x S5x+4 6x+8] =2 |=0 :[(4x+4)(1)+(5x+4)(—2)+(6x+8)3]=0

3
| 20 -5
= [4x+4-10x-8+18x+24]=0 =12x+20=0 =12x=-20 e P
2Y 2=
29. If[x 4 1]j1 0 2 | 4 |=0,find x.
02 4] -1
21 27 «x
Sol. [x ¢+ 1]|1 0 2 || 4 (=0
0 2 4] -1

= [ x(2)+4(1)+1(0) x(1)+4(0)+1(2) x(2)+4(2)+1(-4)] 4 |=0
-3

X
= [2x+4+0 x+0+2 2x+8-4] 4 |=0
-1
X
= [20+4 x+2 2x+4] 4 |=0 [ (2x+4)x+(x+2)4+(2x+4)(-1)]=0
-1
= [26€ +4x+4x+8-2x-4]|=0 =2 +6x+4=0 = 2 +4x+2x+4=0

= 2x(x+2)+2(x+2)=0 = (x+2)(2x+2)=0 = x+2=0 or 2x+2=0



30.

Sol.

31.

Sol.

32.

Sol.

x=-2or x-—-_?z:—l.Hence, x=-2 or—1.

) ) a b 2 5
Find the values of ¢ and & for which [ }{ }:[ ]

—a 2b || -1 4
B MR R
s

Solving equations (1) and (2), we get -3b=9 —=>b=-3
Putting the value of 4 in equation (1), we get 2a—b=5 =>2a=5+b

= 2a=5+(-3) = 2a=2 —wa=l..Hence, a=1andh=-3.

3 4 5
If A=[ & 3] find f(A4), where f(x)=x"—5x+7.

f(x)=x"-5x+7 =>f(4)=4"-54+7]

SO VI A A B
» f(A)z- 3(3)+4(-4)  3(4)+4(-3) }[ 15 20 }{7 o]

| —4(3)-3(-4) -4(4)-3(-3)| | =20 -15] |0 7

:f(A):' 9-16 12#12}{ 15 20 ]J{? oJ

| —128#12  =16+9 =20 =15 0 7

-y SHE 2M

[§<158+7 0-20+0 =18 -20]

= f(A)=_ 0+20+0 —?+15+7] Df(A){ 20 15

i 1
IfAz[ ], prove that A”=[ "} forall neN.
0 1 0 1
We shall prove the result by using the principle of mathematical induction.

11
When n=1, we have A4' =[0 l}' Thus, the result is true for n=1.

1 &
Let the result be true for 7 =k. then 4" = [ i1 ]

A*”:AA":[I k][l 1] :Amz[l(l)m(o) 1(1)+k(l)}

0 1Jl0 1 0(1)+1(0) 0(1)+1(1)

oy g 140 1+4 o 4 1 1+k
0 0+l 0 1

Thus, the result is true for #=(k+1), whenever it is true for n=% .

1
So, the result is true for n€ N . Hence, A" = { 01 } for all valuesof ne N .



33.

Sol.

34.

Sol.

35.

Sol.

36.

Sol.

Give an example of two matrices 4 and B

il ot
o] -]

0 0
Again let BA =[
1 0

1 0
0 0
Give an example of three matrices 4, B, C
1 0

0 0

] = BA=

0+0 0+0 |
0+0 040 |

suchthat Az0, B0, AB=0 and BA+0.

0 0

= AB=0
0 0]

Let the three matrices be 4 = [

[+

F0+0 0+0] [0 ©
= = BA+0
(140 0+0] [1 ©
such that AB = AC but B=C.
(1 0 (1 0
and C=
10 0 ©

e 1 0o][1 0 S ;+Q 0+0] [1 ©
0 01 0 040 0+0 00
1 01 o 140 0+0 1 0
A= AC= =
0 0flo o0 0+0 0+0 0 0
Hence, AB= AC
0 0 4
if 4=| | . B= , find (34° -2B+1).
= | =1 7
- 0 4
34--2B+1 = 3 . 15 : -2 0 - b O
X T | =1 7 -1 M |0 1
_3'10)+004) 1(0)+0(7) o 8] [1 0
UL A()+7(-1) w(0)+7(7) | |2 14 [0 1
[ 1-0  0+0 0 8 1 0
=3 -~ - -+
| =1=7 0+49] [-2 14] [0 1]
1 0 0 8 1 0 30 0 8 1 0
=3 i + = = +
| -8 49] [—2 4] [0 1] {—3114?] [—2 14] [0 1]
[ 3-0+1 0-8+0 | [ 4 -8
| 24+240 147-1441| |[-22 134
2 3][1 =3] [4 6
If = , find the value of x
5 7ll=2 4| |-9 ¥
. 2 sl 3] =,
Given =
5as THS
2-6 —-6+12] [-4 6 -4 <6 [-4 6
=5 = =) = =13
5-14 -15+28| |9 «x 9 13| (-9 %



EXERCISE 5D (Pg.No.: 201)

23 3% _ »
1. IfA= , verify that (4') = 4.
0 7 -4
2 0
3 -3 % , = T8 -3 3 "
Sol. A:{: ] =5 h=|=3 7 :>(A):[ ] - (A4') = 4. Hence proved.
0 T 0 7 -4
5 —4
305
2. IfA=|-2 0 | verfy that (24) =24'.
4 -6
5 3
Sol. A=[-2 0
4 -6
B 5 6 10 6 4 g
LHS =24=2/-=2 0 |=| -4 0 :>(2A)'=[ ]
10 0 -12
8 =5| | & -2
3 2 % 6 -4 8 ]
RHS=24"=2 = . (24) =24". Hence proved.
5 6 6| |16 § —12

¥ 2 -] 4 5 B ;
3. IfA=|: ]and Bz[ ],vemythat (A+B) =(4'+B).

-5 0 -6 3 1 B
§ =5 -4 3
Sol. A=| 2 0 |and B'=| -5 1
1 -6 2 8
§ 3 =] [ -§ =3 i B-& ~§-F o < =3
= (4+B)= + = = .
5 0 -6 3 1 8 543 041 —648| =2 1 B
Al -8
LHS =(4+B) =| -3 1
=3 2
3 AT % 3 -4 =543 S e
RHS =(4+B)=| 2 O =5 1|=| 2=5 0+1 |=|=8 1
-1 6| |2 8] [-1-2 —6+8] |3 2

. LHS = RHS. Hence proved that (4+B) =(4'+B').

3 4 7 =5
4. ItP=[2 —1|and Q=| -4 0 |, verfythat (P+0Q) =(P'+(Q’).
0 5 2 6
3 477 =57) [3+7 4-57 [10 17
Sol. LHS =(P+0Q) =||2 -1|+|-4 0 ||=|2-4 -140|=|-2 -1

0 5 2 16 0+2 5+6 L2 U



Sol.

Sol.

Sol.

o]

2

' 10
=> (P+0) =
(#+0) [—1 -1 11
.3 2 6] . 7 4 2
RHS, P'= ,0
4 =1 5 =5 0 6
3 2 0 7 —4 2 3+7 2-4 042 1 2 2
= (P+Q)=| + = =
4 =L 5 = B 6 4-5 -14+0 5+6 =1 =k 11

. LHS = RHS. Hence proved that (P+Q)' =(P'+0").

—

Il

4 1
If A= [ . } , show that ( 4+ 4’) is symmetric.
4 1 4 5
A= Al =
|:5 3] [I 81|
4 1 4 5 4+4 145 8 6
(A+4)= |+ = =
5 8 1 8 541 8+8 6 16
'f 8 6 ’ !f " = '
= (4+4) :[6 16] o (A+A4")=(A+4) . Hence, (A+4') is a symmetric.
B 4 N _
IfA:|t1 ]],showthat (A—4') is skew-symmetric.
3 -4 3 |
A= =
1 -1 —4 -1
3 % 1 3-3 —-4- 0 -5
(A-A')z 3 =4 | _|3 1 r
1 -1 -4 -1 144 -1+1 5 0
’ 0 5 0 -5
=o(A~4) = =—
-5 0 5 0

o A-4)=—(4% A')' . Hence, (4- A')’ is a skew symmetric.

g a b
Show that the matrix A=| —a 0 ¢ |is skew symmetric.
-b —¢ 0O
0 a b 0 —-a -b 0O a b
A=l -a 0 ¢ | =d=lLE 0 -8 =F=—|=a O
b - 0 b ¢ 0 b w¢ 10

= A'=-A. Hence, A is a skew symmetric.

. (2 3 . : . :
Express the matrix 4 = i :| , as the sum of a symmetric matrix and a skew-symmetric matrix.

2 3 "% =]
A= = A=
-1 4 |3 4

~[2 3] [2 -1 2+2 3-1 4 2
-1 4| |3 4 -1+3 4+4| |2 8




2 3 2 =] 2=2 35+l 0 4
(4-4)= L " Wk |
1 &] |3 4 | |==3 a=s| | =4 B
. Sum of the symmetric and skew symmetric matrix

R ST

i 3 Y . " g
9.  Express the matrix 4 = [ l :| as the sum of a symmetric matrix and a skew-symmetric matrix.

3 —4 .Ms 1
S(Il. A= jA:
He{Ees Vi
3 4 3 1 3+3 —4+1 6 -3
(A+4)= + = = FL s _
1 =1]| |4 A =4 -1-1] |8 -2
3 4 3 1 3-3 —4-1 0 -5
(A—A’): i — —
B =l =4 =] 1+4 —-1+1 S 0
Sum of the symmetric and a skew-symmetric matrix,

6 -3 0 -5 3 —3/2 0 -5/2
A :l(A+A’)+l(A—A') ad Wl = 4 +
2 2 23 -2 2[5 O =3/2 1 5/2 0

=L 3 1
10. Expressthematrix A=| 2 3 4 | asthe sum of a symmetric and a skew-symmetric matrix.

7 0 9
5 TV =% 5
Sol. A=| 2 3 4| =4"=| 5 3 0
7 0 9 |1 4 9
P 5 1T =T 2 T F=0=1 52 1571 7-=2 7 %
(A4¥A4)=| 20 3 4|+| 5 3 0|=| 2+5 3+43 4+0(=| 7 6 4
_? 09__1 4 9 _?+l 0+4 9+9_ _8 4 18
-1 5 17 [=1t2 7] [~141 5-2 1-7| [®& 3 -8
(4-4)=| 2 3 4{-|5 3 0|=[2-5 3-3 4-0|=[-3 0 4
|7 09 [1 49| [7-1 0-4 99| |6 -4 0

Sum of a symmetric and a skew-symmetric matrix

1 1
A=—(A+A)+—(4=A'
(A A) 11 (A=)

-2 7 8 0 3 -6 =1 7/2 4 0 32 3
- 7 85 4 +l 3 0 4 |=\H2 3 21+ 3/12 0 2
8 4 18 . 6 -4 0 -+ 2- 9 3 -2 0
11. Express the matrix 4 as the sum of a symmetric and a skew-symmetric matrix, where
3 =1 9

A=|2 0 3
1 =1 2



=1 o 3 2 1] [3+3 =142 041 [6 1 1

(4+4)= 0 3([+-10 -1|=|2-1 040 3-1|={1 0 2
1 -1 2] |0 3 2] |[140 -1+43 2+2| [1 2 4

[3 <1 8| [3 2 1] [3=83 ~1-2 0=17 [0 -3 =1
(4-4)=|2 0 3|-|-1 0 =1{|={2+1 0-0 3+1|=[3 0 4
|1 -1 2410 3 2] [1-0 -1-3 2=2 1 -4 0

. Sum of a symmetric and a skew-symmetric matrix, 4= %(A +4") +%(A -4')

6 L o 0 -3 =1 3 1/2 ne&E 0 32 —-1/2
=% 1 0 2 +% 3 0 4 (=[1/2_0 1 ¥ 32 0 2
1 2 4 1 =4 /72 1 2 1/2 =2 0

0
3 25

12. Express the matrix 4=| 4 1 3 | as sum of two matrices such that one is symmetric and the other is
0 6 7

skew-symmetric.

SRS 340
Bol. A=|4 1 3| ==A'=|2 1 6
06 7 5 H i
[3 2 5] [3 4 0] [3+3 2+4 540 [6 6 5
(A+4)=[4 1 3|+[2 1 6|=/4+2 1+1 346 |=|6 2 9
0 6 7| |5 3 7] [0+5 643 7+7] [5 9 14
(3 2 5] [3 4 0] [3-3 2-4 5-0| [0 2 5
(4-4)=|4 a4 3|-[2 1 6|=[4-2 1-1 3-6(=|2 0 -3
06 7] |53 7] |0-56-3 7-7| [-5 3 ©
: : : 1
. Sum of a symmetric and skew-symmetric matrix A4 = E(A +A") +%(A-— A')
166510-.-?.5 3 3 572 0 -1 5/2
:5629+520—3:319!2+1 0 -3/2
59 14 -5 3 0 5/2 9/2 1 -5/2 3/2 0

13. For each of the following pairs of matrices 4 and B, verity that (AB)’ =54

o1 3], a1 e [3 AT [ -
W A=), 4|™B=, s Whd=5 5 [™3=s

3 -4
g -3

3
1
-1
(iii) A=| 2 |and B=[-2 -1 -4]. (iv)Az[:: 5 6]and3—{2 1
3 =1 O



Sol. (i) Azll 3JandB=[1 4J
2 4 2 5

LHS = (4B)

1(1)+3(2) 1(4)+3(5) ] [1+6 4+15] [7 19

e M :Hz(l)+4(z) 2(4)+4(5)]=[2+8 i)l )
:(AB),:[’; 10]

19 28

RHS=BA’, B’z[; i]and A’=[; i]

= 50=(y 3] 3] rment Ayestn| Torts 3o ko )

-. LHS = RHS. Hence proved that (4B) = B'A’.

(ii)A:B :ﬂ and B:[; j’]

LHS=(4B)

sue=ly D10 S0 w2 3
= (AB)':[ : _2}

-8 —4

T e 3 "2
RHS = B'A’, B'= and A'=
=3 =l =1, =2

swe-[5 33 SH 000 Saaea | s G
-, LHS = RHS. Hence proved that (4B) =(B'4").

=i
(iii)A=[2}and B=[-2 -1 -4].
3

3(-2) 3(-1) 3(4) | [-6 =3 -12

-1 -1(-2) -i(-1) -1(-4) 2 1T 4
:>AB=|:2}[2 -1 4]:[2(2) 2(-1) 2(4)]:{-4 -2 -3]
2
1
4



14.

Sol.

15.

=

RHS =B'4', B'=| -1 |and A'=[-1 2 3]
il
-2 (1) -2(2) 23)] [2 4 -6
= BA'=| -1 [[-1 2 3]=|-1(-1)) -1(2) -1(3) [=|1 =2 -3
-4 —4(-1) -4(2) -4(3)| |4 -8 -12

. LHS = RHS. Hence proved that (4B) = B'A’

3 4
(iv)Az[“l 8 '3]and3= 2 1

4 5 B g
LHS = (4B)

[ 2 =3 [ -13)+2(2)-3(=1) -1(=#)=+2(1)-3(0)
:’AB‘[4 - 6] % "[4(3)-s(z)+6(-1) 4(—4)—5(1)+6(0)]

B444F 4420 4 6 , [4 =4
= = = (4B) =
12-10-6 -16—-5+0 -4 -2] 6 -21

-1 4
3 2 -1
RHS= B4, B’=[ ]md A=|2 -5
-4 1 0
=3 6
-1 47

:B’A’:[S 3 _1] s s _| 3¢1+2(2)-1(=3) 3(4)+2(—5)—1(6)]

-4 10 | —4(=1)+1(2)+0(-3) —4(4)+1(-5)+0(6)

[=3+4+3 12-10-6] [4 -4
| 44240 -16-5+0] [6 -21

. LHS = RHS. Hence, proved that (4B) = B'A’.

If Az[ sl ] show thiat A5b=I
—Sing  cosa

cosa@ sina cosax —sina

—sing cosa sing cosa

A,A:|:cosa' —sinaf}[ cosa sina’]

sing  cos« —sina  cosa
cos’ a +sin’ & cosasina —sin cosa 1 0 i
sin@ cosa —sin @ cosa sin” @ +cos” 0 1

Hence, proved that A’A=1 .
If matrix A=[1 2 3], write 44"



1 1

Sol. A=[1 2 3] =>4'=|2|; A4'=[1 2 3] 2 |=[1(1)+2(2)+3(3) |=[1+4+9]=[14]

2 3
EXERCISE 5E (Pg.No.: 211)

Using elementary row transformations, find the inverse of each of the following matrices.

« s 7]

1. 2 1 0
Sol. We have, = A
3 7 @ 1

I
| mca——
| S
el
-0
| R |
Y

1 2
Applying R, > R, -3R,, [0 1]
: 1 0 i -2 » ¥ =2
Applying R, — R —2R,, 5 1 = { A. Hencg; A =
1 2
2.
1 2 1 0
Sol. We have, = A
& 1 0 1
1 2 1 0
Applying R, - R, -2R,, = A
BEEE %5 [0 -5] [—z 1}
Applying R, — SR, +2R 3 - E B A
n —> -
pplying £ 1 2 | g s 21

50 L 2 g B 1 2
Applyi AR - A 5 = A
psing &>k | o 3= 2o =5 () 2]

2
1 0
=5 = >

32 5]
3.
=3

2 5 1 0
Sol. We have, = A
=3 1 0 1

. 2 5 1 0
Applying R, - 2R, +3K, b i = A

A. Hence A" =

5

o b —

34 »Rl2 =10
Applyi —17R -5R,. = A
pplying R, , —SR, {0 1?J L 2J

: 1 1 1 0 17 17 17
Applyin ——R and R, > —R,, = A Hence, A =
pplying K, 34R' | i A [0 1 ]

17

17



2 -3
4 5
2 -3 1 0
Sol. = A
[4 5 ] [0 1]
. 2 —3 1 0
Applying R, > R, -2R,, [ :|=|: ]A

0 11 =2

) 22 0 5 3
Applying R —>11R +3R,, [ ]=|: :lA

0 11 =2 Wl
e o 3 3
: 1 1 1 0 22 B | 2% 92
Appl — d R, —>— = A H A =
ppyngl—)-zzR,an Rz—)“R,,, [0 l] 21 ence 21
H 11 11 11
4 0
5.
M
4 0 1. B
Sol. We have = A
2 5 0 1
Applying R, - 2R, ® 3 : OHA
1ne — 5 =
pplying R, = Ary -1 2]
I LI
Appiying B - Bagd B sy | - mis| V| dte| 4
Ppygi4 2 [0 W hi_l_ __L_
10 5 10 5
6 7
60
6 7 1 0]
Sol. We have, = A
8 9| |0 1]
Applying R, =>6R, -8R, (% 3 ]OA
in = =
pplying . 88 1o 2] s 6
[12. 0" 7 =54 42
Applyi — 2R +7R. =
pplying R = 2R +7R,; K _2] | s 6]
1 1 1 0 — z _2 1
Applying R, —-—R, and R, =>——R,, = 2 [A.Hence, 4'=| 2 2
12 b 2 - 0 1 .
-4 3 -4 3
01 2
T L 23
31 1
01 2 1 0 0
Sol. Wehave, |1 2 3|=(0 1 0|4
3 1 1 0 0 1



1 2 3 010
Applying R < R,, |0 1 2|=[1 0 0|4
% 1 1 g 9 ]
L. 2 3 01 0
Applying R, >R, -3R, |0 1 2 |=|1 0 O |4
|0 =5 =8) | =3 1
12 3 [0 1 0O
Applying R, >R, +5R,, [0 1 2|=[1 0 0|4
(0 0 2] |5 -3 1
1o -1 2 1 ‘o
ApplyingRi—>Rl—2R3,R3—>%R3, {o 1 20={1 B o |4
0 1 5/2 -3/2 1/2
11 1]
1 00 g .
Applying R 5 R+R, R, >R, -2R, |0 1 O0(|=|-4 3 -1|4
0 01 5 3 1
.3 2 3.
Fi, L LT
2 3 .0 1 =1 1
Hence, A'=| 4 3 -1 :>A'*=—12— -8 6 -2
5 3 1 5 =3 1
12 B 2.
2 3 3
8. 2 2 B
i =2 2
2 3 3 2 -3 3 I W9
Sol. et A=|2 2 3 A=A =|2 2 3|=/0 1 0|4
3 =2 2] 3 2 2] (001
[3 2 2 0 0 1
Applying R <R, |2 2 3(=|0 1 0
2 =3 3| [10 o}
1 =4 =1] [0 =1 1
Applying R >R -R,, R, >R, -R,, |2 2 3 |=|0 1 0|4
0 5 O 1 =1 0
1 -4 -1 0 -1 1
Applying R, >R,-2R, |0 10 5 [=|{0 3 -2|4
0 8§ 0 1. =1 ©



1
0
~2

-1
-1

Il

0
5

-4
-5
0 10

1
0

Applying R, < R;,

— |

Applying R, > R, +2R,, R, —> —

Applying R — R +4R,, R; —>%RS,

= =

Lo S = i ==

Applying R >R +R,, [

=3
0
2

& & =—% -1
E2 B1

0
2

-2 0 3
1
2 1

=

|

Hence, 4' =

ocomoc I 1
O - O o e
o |l ©
- O J_ I |
| —— I — | e
Il ] AN | |
& s
N S en o Il
L.
o wn =+ © 0 < v oen
Mmoo D n O O o en <
1 1 L
- y n o o
[+l <<
ol | -
¥
_.. RZ Dm
R o — |
R; R._ R..
on en =]
g g g
= = =
o =9 =3
j=5 j=9 j=5
< < <



10.

Sol.

3 O 2 ]1 g .
Applying R, >3R,—-4R,, |0 3 5 |= T = 0|4
00 1) | % 1
5 5
1 s & ¥ ]] 2 ’
Applyin —-—R._. |0 3 5|=|-—— = 0 |4
BRI By ; ] s 3
6 123
55 55 5
3 2
30 0] 55 55
. 141 27
Applying R, > R,-5R, and R >R—-2R,, |0 3 0 |= “ R
001] | 35 p
| 55 55
1 3 2]
1 1 boo 5457 5’95 151
Applyin: ——R. R —>—-R,. |01 0|=|-—— —-—— — |4
PPIYIER—y Ky > 24, o % 5 T
% 123
2D 55 11 |
i =1 8 ~10
Hence, A":—S—S 47 9 25
=26 12 15
1 & =3
2 B %2
3 B 4
1 2 =3 1. 2 =3 1 00
LetA=|12 B 2|, A=l4d =|2 3 2 |=|0 1 0jA
¥ 5 -4 3 = =4 0 & 1
(1 2 -3 1 0 0
Applying R, > R, -2R;R;—>R+=3R, [0 —1 18 [=}-2 1 0|4
(B =2 3 3 00
T @ 13 =3 2 0
Applying R, > R +2R,, R, >R=9R,, |0 -1 8 |=-2 1 0|4
0 0 67| |15 9 1
1 0 13 =3 2
Applying R_ga—%f?s, =1 8 |=| =2 1 A
o0 1] 159 1
67 67 67

5
11
15
11

3

=




6 11 1]
1 0 0 67 67 67
S 14 5 8
Applying R —->R —-13R,, R, >R,-8R,, |0 -1 0 |= 5 & o A
0 0 1 15 09 1
| 67 67 67|
6 171 1]
100 27 657 6; [6 1713
Applying Rg—>(—1)Rz, 0 1 0= é—? 2 T A Hence, A"':—? 14 5 -8
g 0 1 _Ei_i -15 9 -1
67 67 61
3 -1 =2
11. 2 0 -1
3 -5 0
3 =1 =2 1. 0 0
Sol. Wehave [2 0 -1(=[(0 1 0 [ A4
3 -5 0 0 0 1

Applying R >R -R,, |2 0 -1|={0 1 0|4

Applying R, >R, 2R, R, >R, -3R, |0 2 1 |=|-2 3 OJ.A

I -1 - 1 -1 0

i 1 1 3
Applyin —>—R,|0 1 —=|=-1 = 0|4
g o iy 5 Z
0 -2 3 -3 3 1
1 0O —l 0 l 0
2 2
. 3
Applying R >R +R, R, >R, +2R,, | 0 1 % =| =1 3 0.4
0 0 4 -5 6 1
1 0 —l 0 l 0
2 2
Applig sk, |8 1 L |ol 2 2 e la
pplying A > > .
oe 1| [ 533
I J Ll 4 2 4|




3

—) 4_8 —| =
Wt oen |t en| o

Tleo Tloo 9|

Il
= e @
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EXERCISE 5F (Pg.No.: 213)
Very Short Answer Questions.

1.  Constructa 3x2 matrix whose elements are given by a, = l(ir -2 er')2 )

a4, G4

Sol. Letmatrix A=| a,, a,,

| 2
. Thus a, :E(:'—Zj)' fori=12for j=1.2.3.
a4 Uy s,

) 1 2 1 g J 2 1 . 1
e 511_5{1“2(])} _5(1‘2) _E(_l) —EXI__
a4 =%{]_2(2)}: :%(1_4)2 =

| P T | 9 1 5 S |
E(4—;.) P oodies, a2,=5{2—2(1)} =—(2-2) =5x0=0

2
a, = %{2~2(2)}2 =-;—(2—4)2 =%(—2)2 =-;—x4 =2, a =%{3—2(1)}: =%(3—2): =%(1)2 =%
an =320 =3 (-4) =3 (-1 =3
72 9/2

Hence. A=| 0 2
112 X2

; E 1 N
Construct a 2x3 matrix whose elements are given by a, = 5| =3i+ j|.

ail ai: a13 I + s + a
Sol. LetA={ } Thusa,j:—|—31+]|for:=1,2and_;=1,2,3
a4y ap Ox 2

a,,—%I—3(])+l|=%l—~3+]|:%x2=l, a']z=%|—-3(1)+2|=%I—3+2|=%xl=1
ay; =

2 2

1 g i 1 . 1 1
E|—3(1)+J|=E|—3+3|=5><0=0, .a:,=§|—J(2)+1|=E|—6+1|_5><5=2

1 1 1 1
ax :E|_3(2)+2|=5|—6+2|=—2-x4=2, a,

1 1 3
_,=-2~|—3(2)+3|=E|—6+3|=Ex3=
1 T2 W
Hence, 4=
[5!2 2 3}2]

+2y = -4 3
3 X ek T = , find the values of x and y.
3x 4 6 4

X2y =y -4 3
Sol. =
3x 4 6 4
x+2y=-4 sl E)
3x=6 = x=2

Putting the value of x in equation (1), we get x+2y=—4 = 2+2y=—4
= 2y=-4-2 =2y=-6 = y=-3. Hence, x=2 and y=-3

L 3 0 56
Find the values of x and y, if 2 - Y = :
0 x 1 2 1 8
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2+y=>5 and 2x+2=8
= y=5-2 and = 2x=8-2
= y=3 and = x=3 Hence, x=3 and y=3.
[2 -1 10
5 ¥ x,[r3j|+y_[ . }:[ " ] find the values of x and y.
- 10
Sel. - - 4|
3x ¥ 5
2x-y=10 B
Ix+y=35 ..(2)

Solving the equations (1) and (2), we get Sx=15 = x=3
Putting the valueof x in equation (1), we get 2x—y =10 = 2(3)-y=10
= y=6-10 = y=-4. Hence, x=3 and y=-4.

x 3x—p 3 2
6. If = , find the values of x, y, z, @ .
2¥+2 Iy—id 4 7

x 3x=y 3 2
Sol. =
2x+z 3y—-o 4 7
=3 BN i
and 2x+z=4 ...(2)
= z=4-2x :.'.':4-2(3) =z =4—-6==2
Now, 3y—-w =7 =>a0=3y-7 :>a)=3(7)—7=21—7=14. Hence, x=3 y=1, z==2, =1

6 4 -
7. If " - ke =3 i , find the values of x, y, z, ® .
=1 2o zZ+w 3 zZ o

Sol. |: x+4 6+x+y]:[3x 3yi|
-l+z+0 2043 3z 3o
xX+4=3x =>4=2x =>x=2
64+ x+¥=3y = 6+x=2y =6+2=2y = y=4
20+3=30 > o=3
—~1+z+m=3z > -Fho=20 —-ld=2z = A2 =mpz=1
Hence, x=2, y=4, z=1, o =35
8. If A=diag(3 -2 5)and B=diag(1 3 -4),find (4+B)

3 00 1 0 0
Sol. A=|0 -2 O0f(and B=|0 3 0
0 0 5 0 0 4

3 @ 0 1 9 @ 3+1 0 0 4 0 0

= (4+B)={0 =2 0 +|0 3 0| =>(44B)=| 0 =243 0 [=(0 1 0

0 0 5 00 4 0 0 5-4 0 01



Sol.

10.

Sol.

11.

Sol.

12.

Sol.

:>(A+B)=dfag(4 1 1)

ShowaEssag] o0 P00 | g SO —CSE |,
—sin@ cos@ cos@ sind

. g -
LHS:c059|: cosf Smg]+sin [sm cos@}

—sin@ cosé cos@ sind

sinfcosd sin® @

B cos @ sin@cosd 5 sind  —sin@cosd
—sinfcos@  cos @

« 2 2 . ! ] 0
_ ' sin !9+c0.s a 51n8f:0f9 sm?cosé‘ ¥ _/=RHS. Hence proved.
—sin@cos@ +sinfcosd sin“ @ +cos™ @ 0 1
1 =5 3 1
If A=| -3 2 |and B=| 2 =1 |, find the matrix C such that A+ B+ is a zero matrix.
4 =2 -2 3

1 -5 3 1
A+B+C=0 BEC=-4=-B =C=-|-3 2 |-| 2 %]
4 -2 -2 3

=1-3 5-1 -4 4
= (C=| 3-2 2+1|=| 1 -1
—4+2 2-3 -2 -1

If A= [ c?sa' Tene } then find the least value of & for which A+4'=1.
sin@  cosa

cosa —sing cosa sina
Lem{ ] :>A'=[ ]

sing  cosa —sing@ cosc
=i s Cf)Sa' —sina ) CO.S(Z sina L 1 0
sin@  Ccosa —sin& cosa 0 1
2cosa 0 1 0
= =
0 2cosx 0 1

1 4
2cosxd=1 = cosag=— Da=—
2 3

Find the values of x and y for which [

2

1
2 =3\ x 1 2x—3y 1
B M H et H

2x-3y=1 ..(1)

and x+y=3 k2 %3
Solving equations (1) and (2), we get Sx=10 = x=2
Putting the value of x in equation (1), we get 2x-3y=1 = 2(2)-3y=1
=>4—]1=3y =s3Ip=3 == y=1.Hence; x=2and y=1.



1 3
13. Find the values of x and y for which - oF = |
3y x || 2 5

x y|l1 3 X2y 3
SOI. = = =
3y x|l 2 5 3y+2x 5
x+2y=3 clCI) %2
and 2x+3y=5 ..(2)
Solving equations (1) and (2), we get y =1
Putting the value of y in equation (1), we get x+2y=3 — x=3-2y

= x=3-2(1)=3-2=1. Hence;x=1 and y=1.

4 5
14. If Az[ l 8]’ show that (A4+4") is symmetric.

4 5 41
Sol. A= :)A':
1 8 5 8
4 5 4 1 4+4 5+1 8 6 + |8 6
= (4+4)= . S e = (4%} =
1 8 5 8 1+5 8+8 6 16 6 16
(4+4)=(A+A) . Hence, proved that (4+A4') is a symmetric matrix.

2 8 . .
15. If 4 =[ g ] , show that (A - A') is skew-symmetric.

i3] =]
ol S M

Since, in resultant matrix diagonal values are just opposite. Hence prove that (4—4') is a ske

symmetric.

2 -3 -1 2
16. IfA=|:4 S]ande[O 3:|,ﬁndamatn'x)(suchthatA-+ZB+X=O.

2 3 -1 2
Sol. A+2B+X=0 = X=-4A-2B = X=- =23
4 5 0 3

-2 3 -2 &7 -2 - -
= X= - BAX= +2_ = B X = e !
-4 -5 0 6 —4=0 =5-6 -4 -11
4 2 -2 1 .
17. IfAz[l 3]and Bz{ . 2],ﬁndamamxXsuchthat-SA—ZB+-X=O.

=2 3 4 2
Sel. 34-2B+X=0 = X=2B-34 :>X=2{ﬂ 7:[—3[1 3:|
3

-4 2 12 6 ~4-12" 2~6 -16 -4
- X: - — —
{6 4] {3 9} [ 6-3 4—9] { 3 —5]

18. If A =[ cosa sma ] showihat £d=T.
—SIng Ccosa



- A:I: cosa sma':| :>A,:[cosa —smaf}

—sina  cosa sin  cosa

A,A_[cosaf —sinaf][ cosa sina']_[ cos’ @ +sin’ & sinacosa—cosasina:|

sinag cosa || —sina cosa sincosa —cosasina sin” o +cos” a

1 0
= [ :| =1 . Hence proved.
0 1

19. If A and B are symmetric matrices of the same order, show that (4B—BA) is a skew-symmetric
matrix.
Sol. If 4 and B are symmetry matrix, then 4'= A4, B'=B

Then, (4B - BA) =(AB) <(BA) =B'A'~ A'B' = BA- AB
A=A B=B=-AB+BA = (AB-BA) =—(4B-BA)
Hence, AB~=BA is skew-symmetry matrix.

20. IfAz[? Z]and f(x)=x"—4x+1, find f(4).

Sol. Given, f(x)=x’-4x+1 = f(A)=A"-44+]
- {2 3}[2 3] {4+3 6+6] [? 12}
A=A A= = =
1 21 2 2+2 3ER 4 7
_ I 8] a8 1 0] [7 127 [8 12] 1 o0
- f(A)_L 7} 4[1 2]“{0 1]{4 7] [4 s]{o 1]
|« <4 2a 0,
= + =
g <1]'l0 i 0 0

21. If the matrix A is both symmetric and skew-symmetric, show that A4 is a zero matrix.
Sol. Given A is symmetric matrix. Hence, 4'= 4 (1)
Also, A is skew-symmetric. Hence, A'=—-A4 szl &)

Subtracting (1) and (2), we have, 0=24 = A=0
Hence, A4 is zero matrix.



