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MATRICES (XII, R. S. AGGARWAL)
EXERCISE 5A (Pg. No.: 154)

5 -2 6 1
1. A= 7 0 8 -3 |,thenwrite
J2 315 4 9
(i) The number of rows in A4 (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 A.

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

(v) The element a,; =8, a, =2, a,=1, a;=4, a,,=0

2. Write the order of each of the following matrices :

() A= i if) B= 1?2 3?54
o B -1 4/9 e
ENY |
@i e=[7 —2 5 0] (WD=[8 -3]
[
~) E=| 3 (i) F =[6]
L0
SI'A—"BSAIW2 der = (2x4 "B—lf23_/54 der = (3%2
ol. (i) __0 & ot e , order = (2x4) (i) B= 2 , order = (3x2)

(i) C=[7 —2 5 0], order=(1x4)  (iv) D=[8 3], order = (1x2)
-2
(v) E=| 3 |, order =(3x1) (vi) F =[6], order = (1x1)
0 <&
3. If a matrix has 18 elements, what are the possible orders it can have? 60 ;\\'CJ

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

Hence, all possible orders of a matrix having 18 element are % K@
(18x1), (1x18), (9x2), (2x9), (6x3), (3x6) (b\ Q
4.  Find all possible orders of matrices having 7 elements. 6’\' %’
Sel. We know that a matrix of order m xn has mn elements. Q &Q
Hence, all possible orders of a matrix having 7 element are (7x1), (1x 7K\O (b

5.  Construct a 3x2 matrix whose elements are given by a, =(2i— j). ‘\ \/®
he
R

Sol. A 3x2 matrix has 3 rows and 2 columns.
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In general, a 3x2 matrix is givenby A=| a,, a,

a 4 |y,

Thus @, =(2i—j) for i=1,2,3 and j=1,2
a,=2-1=1, a,=2(1)-2=2-2=0, a, =2(2)-1=4-1=3
a,=2(2)-2=4-2=2, a,=2(3)-1=(6-1)=5, a,=2(3)-2=6-2=4
1 0
Hence, A=|3 2
5 4

i 5 i
Construct a 4x 3 matrix whose elements are given by a, =—.
J

a]] aiZ al_-r
Let A=| ™ = %= Thus ag:i" fori=1,2,3,4and j=12,3
a;, dy, Gy J
a-ll a-l’.: 43 (.; <3}
1 1 1 2 2 2
a, :T=1= a|1:5= a|3-§= azlszz ap ZEZI 033:;’
3 3 3 4 4 4
an:%:_), aszziv a33_§:11 041—724' ayp :5:2’ a43_g
1 1/2 1/3
A 2 1 28
3 32 1
4 2 4/3 Lo
Construct a 2x2 matrix whose elements are a, :ﬂ.
Let,Az{a" qz} .Thusa,.}.zﬂ fori=1,2and j=1, 2.
L LR P 2
C o e2F e @ o _fi2@f (4} (5 s
S T B B T Q
L0 @) @) 16 Po@F () (o 36, e)\‘r N
- 2 9 5 3 o= 2 2 5 2 %) <
9/2 25/2 &(b
Hence, 4= 6
s 18 )., @\
Construct a 2 x3 matrix whose elements are a, :%. Q% &Q
r N &% @ _(."—2})2 - '3%? @
et A= . Thus a, = fori=1,2 and \, @
Ay Ay Gy lhy 2 V

e
&
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2 2 g g8 2 2 32 2
B2 -9 () a5 _f2200f (-2
2 2 2 g 2 2
2-2(2)f _(2-9) _(=2) A, :{2—2(3)}2:(2—6)2:(—4)3___E:8
= 2 2 2 gz 2 2 p 2
1/2 9/2 25/2
Hence, A=|: " 5 " l |

9.  Constructa 3x4 matrix whose elements are given by a, =%I =3i+j | ;

a, 4, d; a,

Sol. Let A=| a;, a, a, a, .Thusay=%|-3;'+j|forf=1,2,3and J=1,273, 4
G B B B ln,
1 1 1 1 1 1 1
al,=§|-3(1)+1|=E|—3+1|=—£x2=1, a,z=E|—3(1)+2'=5~|—3+2|=—2-x1=-2~
1 1 1 1 1 1
aL,,=§|~_3(1)+3|=5|—3+3|=0, a”=E|—3(1)+4|=§|—3+4|=5x1=—2—
a,, =%|~3(2)+1|=% -6+l|:%x5‘—§-, a, =—;—|—3(2)+2|=%l—6+2|=%x4='2
a,, :—| 3(2)+3|_—| 6+31_-1- 3:%, _ay:%'—3(2)+4_|:%|—6+4|:%x2:l
1 : 1 1 7
a,, =E|—3(3)+l|=-§|—9+]|=5x8=4, a;, =5|—3(3)+2|=E|*9+2|=5x7=5
al,,=%|—'3(3)+3|:%|-9+3|:%><6:3, a34:%I—3(3)+4|:%|—9+4|=%x‘_5=%

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

EXERCISE 5B (Pg.No.: 167)

{3>-T-}

2 -3 5 3 2 -2 . .
1. IfA=|:_1 b 3]and3=|:4 2 1].Venfythat(A+B)—(_B+A). @

Sl LHS:(A+B):"2 -3 5]{3 2 -2]’{ 2+3  -3+2 5+(—2)_:[5 -1 3&606)\

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

RI{S=(3+A)=_3 2 —z]+[2 33 s]z[ 352 24(-3) —2+5:= 5(&&% Q

(4 3 1] [-1 0 3] [4+(-1) -3+0 1+3 | 4R

. LHS = RHS. = (4+B)=(B+4). Hence proved. Q &Q

3 57 =] =3 b 2

2. IfA=|-2 0 |,B=|4 2 |andC=[3 -4 venfythat(@ A&
6 1] -2 3 1
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. LHS =(4+B)+C=[| -2 0 |+| 4 2 |[[+C=| 2+4 0+2 [+C
6 -1 -2 3 | 6+(-2) -1+3
2 21 [0 27 [2+0 2+2 ] [2 4
=[2 2|+|3 -4 |=|2+3 2+(4) |=|5 -2
4 2| |1 6] [4+1 2+6 | |5 8
(-1 =37 [0 2] -1+0 -3+2 -1 -1
RHS=A+(B+C)=A+|| 4 2 [+|3 -4 ||=4+| 4+3 2+(-4) [=4+| T -2
(-2 34 |1 /6 241 3+6 -1 9
3 5 -1 1] [3{-1) 5+(-1) [2 4
=\ -2 0 |# 7 -2|=| 247 0+(-2)|= -2
6 -1, -1 9 6+(-1) -1+9 | |5 8

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

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

s LA 5 2 G
[62(2) 2-0 a- 2,0
_[2-5 4(3)—62}[3'}'_8}

Let A:B :},B:[ ]and( _[ J Find : (i) A+2B (i) B-4C (iii)) A-2B+3C.

,AM_'24213_ 2 6] [ 2+2 4+6]_[4 10T
0 BE=w 2} s ||« 10]” 3+(-4) 2+10| | =1 12
(ii)B_4C:|:l 3]_4[-2 5]:[1 3]_[—3 20]{1—(-3) 3-20]{ 9 —17]
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 = J
3 2 =2 5 3 4] [3 2] 4 10] ]9 12

=[2—2+(~-5) 4-6+15 }:[—6 13]

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

&
LetA:[g —]1 :ﬂ,zh[; :z ;]]_and C=[f4 _05 ;J Compute 54-3B+4C . ) {b(’)\

Sol. 5A-3B+4C=5{0 : _2}3[1 -2 _1}4[2 2 1] (O Q

05 ;l :?0 ;) :92 —f; § 20 4 %
{25 5 —20]_[0 6 15]+[—16 0 ] OQ (&Q

0-3+8 5-(-9)+(-20) -10-(-3)+4
{25—0+(—16) -5-(-6)+0  —20-15+24 Q\&ﬂ_ﬁ
,QQ
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If54=|2 3 4 |, find 4.

1 0 =5
5 10 -15 5 10 -15 1 2 3
54=(2 3 4 :Azl 2 3 4 = A=|2/5 3/5 4/5
1 0 -5 51 0 =5 /s 0 -1
1 'y 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 = 4 8
A+B=|5 4 —6| () A-B=|m 2 0 (i)
T 3 4 -1 7 4
Adding equation (i) and (ii), we get
L 0 2 [-5 -4 8
(A+B)+(4-B)=|5 4 -6 |+ 11 2
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\22) >
= A:-;— 16 6 -6 =A4= 8 3.3
6 10 12 3 & 6
Putting the value of 4 in equation (i), we get
1 0 2 1 0 2 1 0 2 2 B2 5
A+B=|5 4 6| =>B=|5 4 6|-A =>B=|5 4 -6|-| 8 3 -3
7 4 8 Z 3 8 73 % 3 5 6
1-(-2) 0-(-2) 2-5 3 2 -3
= B=| 5-8 4-3 —6-(3)| =>B={-3 1 3}
=3 3-=5 8=6 4 2. 2

-2 2 5 3 2 -3 0
Hence, matrix A= 8 3 -3 |and B= 53 1 -3 b c’)\
305 6 |4 =2 2 <

Frd e 4 g B rza-B=| & T V|aanpya=] > 2 9 f&% Q
na maitrices an LA &4 — —|:._.4 2 l]an =+ -[ 2 L \
2A—B=[6 N 0] L) x2 OQ QQ

-4 2 1

3 g 5 B .
2B+A=[_2 1 _7] (i) Q\ \.,/
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Adding (i) and (i), we get, (44-2B)+(A+2 % —

s[12 -12 0] [3 25 oqo| 12+3 1242 045
=5 = - =L
% 4 7|2 1< -8+(-2) 4+1  2+(-7)

15 -10 5 il 15 =10 5 3 =2 1
= S54-= = A=— =
-10 5 -5 51-10 5 -5 -2 1 -1

[ 6 -6 0}

https://millionstar.godaddysiteqgom‘12 0] | 3 2 5§
)= 8 4 2|

Putting the value of 4 in equation (i), then 24—~ B = 'L . B

6 -6.0 _ 3 -2 1 6 -6 0
= B=24- = B=2 -
[—4 2 1] {—2 1 —I] [—4 2 1}
6 -4 2 6 -6 0 6-6 -4—-(-6) 2-0 0
== B= — =>B= ( ) = s
-4 2 =2 -4 2 1 —4—(—4) 2-2 -2-1 0 0 -3

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

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

3 5 9 6 2 3 - o
- Loyt 28} 3.5
1 4 -3 4 & & AR =

:X:[ -3 Il 3—(—9):[ :X=[3 = 12}

4—(—1) 8—4 6—(—?) 5.4 13
=2 3 S 42

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

-2 3 3 2
A+B-C=0 =€=4+8 SC=| 4 S5 |+|-7 3
. =6 6 4

2%d 342 35
= C=|4+(-7) 5+3 | =>€=|-3 8
1+6 -6+4 T = @

3 4 -2 1
Find the matrix X such that 2A-B+X=(),_where'A=[0 2:’ and Bz{ ]

S B X S d sz T TP 1 &

SRSt IR S

ﬁx{o 3}[0 4]2[ 0-0 3—4] :)X:[o -1] ) QS &Q

lfA=|:; “03 z],gzﬁ ;1 *::|,ﬁndamatrix(3suchthat(é’%@%@gmatﬁx.
\&s

A+B+C=0 = C=-4A-B

&
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2 0 2 1 O =i 2B 0=0 =341 =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 0 28
2-6 0 0 -4 0 0
=l 0 -5+14 0 |=(0 9 0 |=diag[-4,937]
0 0 9428 0 0 37
30 0][4 0 0 0
(i) B+C-A=| 0 7 0 |+(/0 6 0|-[0 -5 0
{ 0 3 9

0 0 14+3-9

=3+4-2 0
- 0 ?+(-6)-—(—5) 0 |=diag[-1,6,8]
g B BTTH 0 1 4.0 0
(iii) 24#B-5C=2/0 -5 0|+ 0 7 0/|<5/0 -6 0
0 0 9/|0 0 14 0 0 3
=0 -10 of+| 0 7 0= 0 -30 0

(4 @ o] [® Q\6@ 20 0 0
0 0 18 0 0 14 0 0 IS5

4+(-3)-20 0 0 -19 0 0
= 0 ~10+7+30 0 =l 0 27 0
0 0 18+14-15 0 0 17

=diag|-19, 27,17]

Find the values of x and y, when
X+y 8 oo BeS 7 | [x=3 7
()[ y} [4} (")[ 0 3y—7]w[ 0 —5} c§
5 3 47 [1 6 O N
@27 %10 3 S

o[ H]
x+y=8 (1) x-y=4 (2 %

Adding equation (1) and (2), we get Q &Q
(x+y)+(x~y)=8+4 > 2x=12 —x=0 . ‘\\O @0

Putting the value of x in equation (1), we get x+y=8 — y=8- \

Hence, x=6 and y=2. )
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(i) [2x+5 7 } [httpg://nﬂilliTstar.godaddysites.com/
ii =

0 3y-7 0 -5
2x+5=x-3 and 3y-7=-5
= 2x—Xx=~3—95 and 3y=-5+7
= x=-8 and 3y=2 ::>y:§

Hence, x=-8 and y=§

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

2x+3=17 and 2y-6+2=4
=5 2x=7-3 = 2y=4-2+6
= 2x=4 = 2y=8
= X522 => y=4

Hence, x=2 and y=4.

Find the value of (x+ y) from the following equation
1 3] [y 0] [5 6
o1 3 0]
|0 x _[_1 2| |1 8
. 1 3| |y O 56
Given 2 + =
0 x 1 2 1 8
- +y0=56_:>2+y 6+0=56_:>2+y 6 =56
0 2x| |1 2 1 8 0+1 2x+2 1 8 I 2x+2 1 8

= 2%p=95 and 2x+2=8 = y=5-3 and 2x=8-2

=>y=2 andx=3 .. x=3 and y=2
x-y 2y 1 4 .

If = then write the value of (x+y+z)
2y+z x+y 9 35

) x—¥ 2y 1 4
Given =
2y+z x+y 9 5

> x—y=L2y=4 2y+zE9"andi x+y=>5

Now, 2y=4 = y=2 @
p=gal =23 =5x=3 60 ,’\\'C)
2y+2z=9 =>442z=9 Hz=5 @ Q

g =] 5 3} ——]l"\\BO 3&]

() A=| 3 o0 andB:[O " (i) A=| 2 2 a}&

=1 4 —3‘\1“344
&
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01 -5 2
(iii)A=[2 a 0]and3=[‘—l 0] (iv)A=[1 Z:. 3 4] and B = 3
0 5
4
= 4 1 0 1
(v) A=/ 3 2 |and Bz[ }
-1 2 1
| -1 1
[ 2 -1 5
Sol. (i) A=| 3 O |and B=[ }
0 4
-1 4 '
(2 e = --2(—2-)—1(0) 2(3)—1(4) —-4-0 6-4 -4 2
AB=| 3 0 |: 5 4 = 3(—2)+0(O) 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
(ii) A=|-2 2|and B=| 0 1 2
-3 3 -3 4 =5
-1 1[3 =281
AB=|-2 2| 0 1 2 |. .. AB doesnot exist.
h—3‘ 3/11-3 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 |= 0(—1)+1(—2)+2(—3) 0(1)+1(2)+2(3)-
=3 4 =3 || ¥¥ 3| —3(—1)+4(w2)~5(ﬁ3) —3(1)+4(2)—S(3)
[ 3%¥4-3 3-443 -2 2
= 0-8=6 0+2+6 |=|-8 8
3-8+15 -3+8-15 10 -10 @

) l 3
iy 4=| ! “f]andfh #1 0 606}\
2 4 0 o s (OQ {0
o1 =57 " 3| To@+i(-n-5(0) 0(3)+1(0)-5(5) f& Q
AB:[Z 4 0]{“01 2 {2(1}+4(w1)+0(0) 2(3)+4(0)+0(5)] %\' hvs

|

0-1-0 G+0-25]
2-4+0 6+0+0 |

=] =29
=2 B

12 7]
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~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

2 4 0

1

(iv) 4=[1 2 3 4]and3={ﬂ
4.

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

1 (1) 1(2) 13) 1(4) | [1

2 2() 2(2) 203) 2(4)|_|2

BA:E3}[] 2 B 4]= 3(1) 3(2) 3(3) 3(4) =[3

4(1) 4(2) 4(3) 4(4)] L4

1 0 I
(v) 4= 3 2 |and B=
5 T -1 2 1

0 @ BN
O o W
D 0 &

S — |

4

—

2(1)+1(= ) 2(00%1(2) 2(1)+1(1)
=[ }[] 0 ]} 3(1)+2(- 1) 3(0)+2(2) 3(1)=+2(1)
o P2 N e S1(0)+1(2) —1(1)+1(1)

dud 02 2ud 2%
=| 3-2 0+4 3+2 |=[ 1 4 5
-1-1 0+2 -Iglh | &2 o

BA:[I 0 1]F1 %]:[ 1(2)+0(3) +1(-1) 1(1)+0(2)+1(1)_]

%]

-1 21 —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. 60 ,‘\\0

i : S o 1 2 3 -1 1 0
(i) 4= Z ;ldandf:'t‘:_; ;_ (ii)A=l‘o 1 Olande{O -1 iL\%QQK(b
- 110 2 3 4]0y
_ . [s ] T2 77 C) Y
Sol. (i) A__6 7 | and B—_3 3 Q &Q
[5 =172 17 [5(2)+(-1)3 s5(1)-1(a) | [ 10-3, ; O
AB*[:& ?][3 4_F[6(2]+?(3) 6(1)+7(4)}“[12+2 %\2 333 34]

\&s
&\QQ
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I ! [2 1][5 —1hj|tps?/@ﬂ§w§t€6pOdzedxaiiﬁf(w] [10+6 —2+7] Fs s]
ONS BA = — = =
3 4|6 7 |7[3(5+4(6) 3(-1)+4(7) | |15+24 —3+28] |39 25
Hence, 4B = BA.

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+2F12 {5 8 14J

1 2 3 -1 1 0
(ii)A-{ 1 OlandB- 0 -1 1]
1 0 Ean
3
0
0

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

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

0 -1 1 0(1)-1(0)+1(1)  0(2)=1(1)+1(1) 0(3)-1(0)+1(0)
2 3 4 2(1)+3(0)+4(1) 2(2)+3(1)+4(1) 2(3)+3(0)+4(0)
- 0+0 “2+140 -3+0+0 =1 k3
=| 0+0+1 0—-1+1 0-0+4+0 = 1 0 O
L+0+4 4+3+4 6+0+0:’ L 11 6]

Hence, AB # BA.
3. Show that 4B = BA in each of the following cases.

0 A:_cosfiI -sin6:|and B:[cos:qni- -sin¢}

| sind cos@ sing cos¢

™1 2 1 10 /-4 ~1 I 3 =3 =2 3 -1
(i)A4=|3 4 2|and B=[=-11 5 0 Gii) 4=|2 2 -1|and Bl -1 2 -1

[1 & & C> 1 3 0 ~1 =6 9 4

-1 1 o)1 2 3] [=1(1)+1(0)+0(1) —1(2)+1(1)+0(1) 1(3)+1(0)+0(0)
SEOE, w
1 10

Sol. (i) A= c_os@ =sind and B = c:f)sé —sin ¢
| sind cos@ sing cos¢

1 [ cos(6+¢) ~sin(6+¢) }
sin(@+¢) cos(6+¢) @

e cosf@cosg—sinfsing —cosfsingd—sinfcosg
| sin@cosg+cosBsing —sinsing+coscosd

i BA=|:cos¢ —sin¢]|:cos6' —sim?]

sing cos¢ || sinfd cos@

[ cospeosf—singsing cosd(-sind)—(-sing)cosd
E— | singcosf +cosgsind sin;é(—sin 9)+cos¢cost9 :| \(&% Q
=25 BA—-COS(9+¢) —sin(€+¢) Hence, AB = BA % %.

| sin(8+¢) cos(6+¢) | T Q &Q

[CEESE S
D -

g =5 1

O
10 -4 -1 N (b
an 533 Na?

1
(i) A=| 3
1
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1 3 2 B =5 ]

1 2 1 1(nttps:4millignstar.godaddysites.com/
S AB=|3 4 2 ||=H 5 D

= 3(IO)+4(—11)+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. =180+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)
! 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 3. 01 40
=| -11+15+0 -22+20+0 -11+10+0]z[4 -2 —1]
L 9-15+1  18-20+3  9-10+2 —SAY 1
Hence, AB=BA.

[ 1(10)+2(=11)+1(9)  1(~4)+2(5)+1(-5) 1(~1)+2(0)+1(1)]

[1 3 =1 -2 B &)
(iii) A=[{2 2 =1|and B=[ -1 2 -1

(3 0 -1 6 9 -4

1 B =h| 2888 -l
AB=|2 2 -1[}-1' 2 -1
3 0 =]l 6 94

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)+2(-1)—1(—4)]
| 3(-2)+0(-1)+(=1)(=6) 3(3)+0(2)-1(9) 3(-1)+0(-1)-1(-4)
[ 2-3+6 3+6-9 —1-3+4 1 00

=| 4-2+6 6¥4-9 —2—2+4]={0 1 0]_1

| -6-0+6 9+0-9 -3-0+4 0 0 1

3 F <11 3§ =1

BA:[-I 2 -1}[2 2 -1] (&% Q
5 9 4|3 @ =i C)\' Cb-
-2(1)+3(2)-1(3)  —2(3)+3(2)-1(0) —2(—1)+3(—1):‘1§ QQ

=[1(1)+2(2)1(3) -1(3)+2(2)-1(0) —1(—1)+2(—3§—) (b

—6(1)+9(2)-4(3) -6(3)+9(2)+(-4)(0) 4;(—1)+®4(

‘O

,Q(\\

ﬂ
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—2+6-3  higps:gmitionstar.godadtiysitas.com/o
=| -1+4-3 -3+4-0 1-2+1 |= 1 0 |=L Hence, AB=BA.
—-6+18-12 -18+18-0 6-9+4 g U 1
[2 -3 5] 2 -2 4
If A=\ -1 4 5 |and B=|-1 3 4 |, showthat AB=A4 and BA=5B.
| 3 -3 —4_ 1 -2 =3
2 <3 <5 2 -2 -4
AB=|-1 4 5 -1 3 4
(1 3 %1 -2 -3
[ 2(2)-3(-1)-5(1) 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)
| 1(2)-3(=1)-4(1)  1(-2)-3(3)-4(-2)  1(=4)-3(4)-4(-3)
[ 4+3-5 =4-9+10 -8-12+15 2 -3 =5
=| 2-4+5 2=%12-10 4+16-15 |=| -1 2 5 |=A. Hence AB=4A.
_2+3—4 -2-9+8 —4-12+12 1 -3 -4
2 -2 -4 2 -3 -5
and BA=! -1 3 4 -1 4 5
1 -2 -3 1 -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) —I(-—3)+3(4)+4(—3J —1(-5')+3(5_)+4(-4)
| 1(2)-2(=1)-3(1) 1(3)-2(4)-3(-3) 1(-5)=2(5)-3(2)
[ 442-4 —6-8+12 -10-10+16 =3 =4
=| -2-3+4 3+12-12 5+15-16 =(-1 3 4 |=B. Hence BA=B.
| 242-% 3-s4GC5 40> 5 -3
0 ¢ =b] a ab ac
IfA=| ¢ 0 ‘a |and B=|ab b bc |,showthat AB is a zero matrix.
b =a 0 | ac be ¢
[0 ¢ =b|[& ab ac
AB=|-¢ 0 a ||ab B b <
| b -a 0 ||ae b & GQ ,‘\\'C)
I 0(a2)+c(ab)—b(ac) a(ab)+c(bz)—b(bc) 0(ac)+c(bc)—b(c) @
= —c(a3)+0(ab)+a(ac) —c(ab)+0(bz)+a(bc) c(ac)+0(bc)+a(c ég QK
b(al)—a(ab)+0(ac) b(ab)—a(bz)-t-o(bc) b(ac)- a(bc)+0(c ’\' %-
[ 0+abc—abe  a’b+ch’ —b’c 0+bc’ b 0 0 Q KQ
=| -a’c® +0+a’c -abc+0+abc —c’a+0+ac” |=[0 0 \\\O (b
ab-ab+0 ab’—ab>+0 abc—abc+0 0 0 \/
Hence, AB=0.

%‘s
,Q(\


http://cbs.wondershare.com/go.php?pid=5239&m=db

Wondershare

Remove Watermark

PDFelement

For the following matriceR{!Re¥{filtiRastar(gadgddysisy.com/

= 5 2 3 D 1

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

B 1 -1 2 5

_ 1
O I 4],3:[1 and C=[1 -2]

|3 6 2 5
IR 2(1)+3(4)+0(5) 2+12+0
4} =4 1(1)+0(4)+4(5) _A{1+0+20]
B 1(1)-1(4)+2(5) 1-4+10

1(14)+2(21)+5(7)} |:l4+42+.w __"91:|
0(14)+1(21)+3(7) 0+21%21 | |42

—
- D

3
0
=

1 25
N
2 3 0
sl {; 125 { : ﬂc
[1(2)+2(1)+5(1) 1(3)+2(0)+5(-1) 1(0)+2(4)+5(2)}

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

\ 1
_f2+2.+5- 3+0-5 0+8+10 A 9 -2 18 .
T 0+1+3 0+0-3 0+4+6 | |4 -3 10
_[o()-2(4)+18(5) | [ 9-8+90 ] [91
| 4(1)-3(4)+10(5) | | 4-12+50 | | 42
Hence, A(BC)=(4B)C.

1 1(1) 1(-2) 1 -2 1 -2
(i) LHS = A(BC)=4 {1J[1 2H=4] 1(1) 1(-2) —A[l -2}:{1 —2}
2 2(1) 2(-2) 2 -4 2 -4

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

o s O

2
Sol. (i) LHS=A(BC) = AH I
]

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

: 3(l)+0(1) + 2(2)

LRG3 S

RHS=(4B)C = {[; 3 ;‘}{;”C | 2(1)+3(l)-l(2)]cz[2+3—2 <
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Hence, 4 (BC) = (AB)C https://millionstar.godaddysites.com/

Verify that A(B+C)=(A4B+ AC), when

(i)Az_l 2],3{2 O]andc':[l —1]
(3 4 1 =3 0 1
[ 2 3 § - 12
i) A=| -1 4 ,B=|: B :land C=[_ ]
o 1] 2 1 3 4

ous-ae=0=4 7 5 [0 V=450 S AL G
_[1(3)+2(1) 1(—1)+2(—2)':[3+'2 —1—4]:[5 —5]

T13(3)+4(1) 3(-1)+4(-2) | [9#4 3-8 |13 -11

I &8 BT 1 & <
RHS= AB+ AC = i
3 Ly 513 %0 1

{1(2)+2(1) 1(0)+2(- 3)] {1(1)+2(0) 1(-1)+2(1)]
3(2)+4(1) 3(0)+4(-3) 3(1)+4(0) 3(-1)+4(1)

253 P-6F (140 -1+2 4 -6 1 1] [4+1 -61] [5 -5
634 0-12 [3+0 3+4| |0 <@ 13 O | 1043 <1241 | 1@ =11

Hence, A(B+C)=(A4B+AC)

. 5 37.[=1.2] [6+(=1) -3+2 53 =1
(")LnszA(B+C):A[-2 1]{;—3 4]:'4'[ 243 144 ]zA[ 5 5]
2 3%, 2(4)+3(5) 2(-1)+3(5) 8+15 —2+15] 23 13]
=|l=1 4 [5 SJ ~1(4)+4(5) -1(-1)+4(5) [=| 4+20 1+20 16 21!
0 1 0(4)+1(5)  0(=1)+1(5) 0+5 045 i 4
2 3 ER
RHS=AB+BC=| -1 4 [5 _3]+ -1 4 [_1 2]
6 1% 1 o 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) 0(2)*1(4)

(1046 —6+3 249 4+12
=| -5+8 3+4 ]{le —2+16] K(b
| 0+2  0+1 0+3 0+4

(16 =37 [7 167] [16+7 -3+16] [23 13 % Cb_

=3 ?]+ 13 14 |=|3+13 7+14 |=|16 21 Q

ER 3 4 2+3  1+4 5 5 (b

O o)
: N
Hence A(B+C)=AB+AC. N\ \/
&
,Q(\

R &

O
R
N
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2 ' 1 0 -2 https:@millonstar.godaddysités.gom/s 2
- if A=| 3 -1 0 [B=|-2 1 3 |andC=|-1 1 0 |;veritythat A(B-C)=(4B-A4C).
2 1 1 -1 O 2 | @ =l A
0 5 4 I 3 2] 0-1 5-5 —4-2
Sol. LHS=A(B—C)=A 2 1 3 |1 1 0||[=4| =2+1 1-1 3-0
-1 0 2 0 =1 1] -1-0 0+1 2-1

4 ¢ 2=l O =6
=% = O |=F G 3
2 1 1 -1 1 1

| 1(-1)+0(-1)-2(=1) 1(0)*+0(0)-2(1) 1(-6)+0(3)-2(1)
=| 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)

[ -1-0+2 0+0-2 -6+0-2 1 2 <8
£ -3+1-0 @040 =18-3+0|=|-2 0 -21

| 2-1-1 0+0+41 12+3+1 0 1 16

L. @ =2 0 5 =4 RNV 2T 5 T
RHS=A4B-AC={| 3 -1 0|21 3 [}=|}'3 =1. 0|-1 1 O
=2 1 41 =1 0 2 = R g = 1

1(0)+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(1)+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(-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+28280 15-1+0 ~12=3+0 || 3+1+0 1510 68F0
| 0-2-1T -10+1+0 8+3+2 ~2=140 -10+1-1 —4+0%1

Z S -8 1 7 0 2-1 5-% =28-0 ; LT
=| ¥ W <15 |- B (L7 7 u-m SBSE|=-l 2 0 2 Q®
|3 -9 13 3 &0 -3 393 9+10 13%3 0o 1 16 60 s\\
. LHS=RHS. Hence, A(B~C)=A4B-AC.
ab

-a —ab

5 \® %.
Sol. A°=AA =[ _‘f _b;b }[ _aj: _ib] B [ jl((z))t{:b((—:;)) —ji(gig %Q
o o \
) [ i;b;aafb —jsz_::zbz ] ) [ g g} -7 Q‘ y

9. IfA:[ K },showthatAl-——O.
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> | 8 Hence, A°=0. https://millionstar.godaddysites.com/

5 3 -4
. IfA=|-1 3 4 |, showthat A°=4.
1 -2 -3

R R |
Sol. A°=A4A=|-1 3 4 (-1 3 4
i, < | T -8 -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(1)  1(=2)=2(3)-3(-2) 1(-4)-2(4)-3(-3)
[ 442-4 -4-648 -8-8%1I2 2 2 4

= 2-3+4 2+9-8 4+12—12]—[—1 3 4]

| 2+2~F =F6:t6 -—4-8+9 r =2 3

Hence, A°=A4.

4 -1 -4
11. fA=|3 0 -4 | showthat A>=1.
3 =1 -3

4 < 4[4 <1 =4
Sol. A°=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(3)  3(-1)-1(0)-3(-1) 3(-4)-1(-4)-3(-3)
[16-3"12 -A-0+4 £16+£4512 1 00
=[1240-12 -340+4 =12-0+12|=|0 1 0 |=1
| 12-3-9 =3-0+3 —12+4+J [0 0 1]
Hence, 4> =1.

2 I 0 4 )
2. K= and B= Jfind (34°-2B+1).
3 2 7

Sol. 3A2—ZB+I:3[§ :”[i ;1]-2[_0] :]J{; ﬂ | ®60®§0
_3| 2(2)-10) 2(—1)—’(2)]_[0 8]+[1 OJ \% QQ

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

A S A N

 6+6 —3+4 -2 14 0 1
3 =4 0 8 1 0 3 =iz X
=3 - + = - 9\\& +
(12 1 -2 14 0 1 36 3 4 1
0‘
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—
@ 3 2atps:i/npillignstangedaddggites.com/
ONST = + —
38 11 0 1 38 -10

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

{33 T3]
_ [2(2)—2(—3) 2(-2)-2(4) H 12 _12]

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

_[-10 2] 2 =iz [ <0412 12#(=12) | [2 0
18 22| |18 24 | |[18+(-18) -22%24 | [0 2
14. IfAz[ 31 ; ,show that 4~ -54+71=0.
Sol. LHS= A*—-5A4+T7I
[ 3 lwhs 1] [3 1} [1 o]
= -5 +7
=1 21 2 -1 2 0 1
[ 3@)#1(-1)  3()+1(2) | [15 s [7 0
= - -
| =1(3)+2(-1) -1(1)+2(2)| |5 @] [0°7

[ 9-1 3+2] [15 sl.[7 @

= - +

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

[8 5] [15 5 +‘7 0 _58-15%7 5-5+0.] [o 07
-5 3] |5 10] |07 ”L-5+5+0 3-10+7| |0 0]

Hence, A —54+71=0.

15. Show that the matrix 4 =[ ? Z] satisfies the equation 4’ ~44°+4=0.

Sol. LHS =_A3—4A-2+A )

0 L e i e

_[22+3() 263)%3@) [[2 3] [ 2(@)*3() 23)#3(2)] [2 3
| 1(2)+2(1) 1(3‘)+2(2)][1 2] 4[1(2)+2(1) 1(3)+2(2)] [ ]

RO N

22 32T M2 28
|4 7][1 2}4[4 7}{1 2] %\

[7(2)+12(1) 7(3)+12(2)] [28 48] [2 3 N\
:_4(2)+?((1) 4((3))4-7(2)}[16 23]{1 2] \\\O (&

_[14+12 214247 [28 48] [2 3
| 8+7 12414 |16 28| [1 2 \Jr"
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18.

Sol.
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[26 457 [28 usrilr'rmnoss' rEAdBites copy— 48+3
115 26 16 28 1 2| | 15-16+1 26-28+2

I8

=0. Hence, £ -44*+4=0.
00

It A=| > _Z}ﬁndk sothat A2 = k421 .
A =kA-21 = kd=A*+2]
(5 - * 3)—2(4) 3(-2)-2(-
o] 3 23 2]+210 :M:3()2()3(2)2(
4 2|4 g @1 4(3)=2(4) 4(=2)-2(-
g 58 Sl Tz W] o 1 -2 +,2 4
128 -8+4| [0 3 4 -4 0 2
i iy _iny 3 = =
L 2l sl A 2] _[3k =2|_[3 <2
(4 =2 4 <3| La =3 4 2k| |4 =2

3k =3, 2k==2 4k =4, 2k=-2. Hence, k=1.

IfAz[_; ?],ﬁnd f(4), where f(x)=x"-2x+3.

f()=82-2x+3 = f(A)=A4"-24+3]

i Y N N (o

- {8 S o

= - 5% ot e skl 5]

N T e

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

s 3]

f(x)=2x+4x%5 = f(Ad)y=24"+4A+5]

e Y AL e

4 -3
L ay—g] 024 10)+2(3) 0 2
772 4(1)-3() 4(2)+(—3)(—3)][4 -3

[ 148 261 2 4+5 840
= f(4)=2 +

| 4-12 8+9 || 4 -3 1640 —12+5

1 2

= s 5]l S )

| -8 17

= f(4)=2

Pl 22 <]

PDFelement

o6 3]

1+2 -2+0
4+0 -4+2

o3


http://cbs.wondershare.com/go.php?pid=5239&m=db

19.

Sol.

20.

Sol.
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Sol.
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. f(A) _ 2{ 9(1) = 4(q§ps://rgiﬂ'@)1st§|(.gg(]a iTt@.cog/]

-8(1)+17(4) -8(2)+17(-3) E
9-16 18+12 ] [9 8 7 307 [9 8
:’f(A)z{—sms -16-51]+[16 —7] 3f(A)z2[60 —67]+[16 '7]
a[14 60 ]9 8 o[ 14+ 6048 ] -5 68
=/ )_[120 -134}{16 —7} i )_[120“6 “34‘7]_[]36 _'41]

2 -3 1
Find the value of x and y when * = .
I 1|y 3

G ] =[]
2x—-3y=1 (1)
and x+y=3 wal2) %3

= S¥=1U0 —wm=2
Putting the value of x in equation (2), we get 2x-3y =1 = 2(2)-3y=1
= Ipste] =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 }
1(x)+2(y) 11 x+2y 11
3x—-4y=3 ....(D)
x+2y=11 ..(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 2 =4p=12 —= y=3. Hence, x=5 and y=3.

IfA:[i; ;:|ﬁndxandysuchthatA3+xI=yA‘
A +xl = yA
[3 173 1 1
st BRSPSk s] X
- [3(3)+1(7)  3(1)+1(5) Nk 3 » 60 \}
1 73)+5(7) 7(0)+56) [TLo x|7| 7y sy 6®
N 9+7 3+5:|_{x 0}2[33; y} :>|:l6 s}{x 0:|:|:3y ¥ \ Q
| 21435 7+25) |0 «x 7y Sy 56 32| |0 x
16+x=3y ..(1) Q Q
8+0=y  ..Q2) ‘\\O (&
=> y =8, putting the value of y in equation (1), we get, 16+x=3 ’% @
= 16+x=3(8) = x=24-16 = x=8.Hence, x=8 and y=% ,l .

Il
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Sol.
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Sol.

24,

Sol.
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find the values of @ and b such that 4" +ad+bl =0.

5 3 2113 2 3 2 1 0
A +ad+bl =0 > +a +b =0
1 1 1 1 1 1 0 1

:[3(3)+2(l) 3(2)+2(1)] [3a Za:|+|:b 0]=

1(3)+1(1)  1(2)+1(1) a0 b
e el SR S P Nl SR

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

If A |: 3 2 } https://millionstar.godaddysites.com/

4+a+0=0 —=a=-4

Hence, a=-4 and b=1.

Find the matrix 4 such that ’V 52 _57 ].A :|:_16 _6].

7 2
] a b
Let matrix Az[ }

xy
5 =Tlla b -16 -6 Sa—Tx CSh—Ty -16 -6
=d . = =% = _
2 3 |[x y T 2 —2a+3x -2b+3y 7 2
Sa—T7x=+16 (1) x3
2a+43x=17 ...(2) X1
56-T7y=-6 «(3) &3
-2b+3y=2 .A4) 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—Ty=-6 = Ty=5b+6

= Ty=5(-4)+6 =T7yEWE = Ty=-14 = y=-4

- - [1 -4 .
w a=1b=-4"%=3 andy:~2_Hence,matnxA—[3 ] bo ,\\'C)

=2
2 3 0 -4
Find the matrix 4 such that A = . 6 &(b
4 50 110 3 Q Q
a x a x|[2 3 0 -4 2a+4x 3a+5x \@ Cb_
Let A= =3 =
b y b yl||l4 5 10 3 2b+4y 3b+5y
2a+4x=0 (1) %3
3a+5x=-4 ..(2) x4 \
2b+4y =10 ..(3) x5 @ \/
3b+5y=3 .(4) x4 .
O
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Solving the equation (1) dith$2)milliogstr-Gardaddysites.com/~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 -26=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
2 a=—8,b=—19,x=4andy=}2.Hence,A:[ ]

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

1 = 1 P
25. IfA:[2 1],B=[§ 1]and(A+B)"=(A'+B‘)thenﬁndthevaluesofaandb.

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

= A"+ AB+BA+B =4 +B° = AB+BA=0
= AB=-BA and try it yourself, then find ¢ =1, 5=4
cosx -—sinx 0
26. If F(x)=| sinx cosx O |, show that F(x).FF(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 0
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
=| sinxcosy+cosxsiny -—sinxsiny+cosxcosy 0
0 0 1

[ cos(x+#) —sin(x+y) 0
={ sin(x#y) ecos(x+y) 0 [=F(x+y)

0 0 T 60 ‘\O

L

Hience, F{2)F()=F{=+TN Q" >
i, EI—— 9 o\
:7; jA{”iz:; c(::j, show that 4° :[_Sinzg cos;]. %\(b: %.Q
ol. Let A{—sina cosa.'] | \’\\OQQ(O&
#eta=] o ] e ) I,V
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~ [ cos . cos & + sin B{PSHMAIPNSIHRIHVF e AW Cos }

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

cos’a—sin“a@ 2sinacosa cos2a sin2a
. Hence proved.

~2sinacosa cos’ @ —sin’ & —sin2a cos2a

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+5x+2 3+6x+5] -2 (=0
3

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

3
- : e —20 -5
= [4x+4-10x-8+18x+24]=0 =12x+20=0 =12x=-20 e re
21 27 =
29. If[x 4 1]j1 0 2 || 4 [=0,find x.
02 -4 -1
21 2«
Sol. [x ¢+ 1]/1 0 2 | 4 |=0
0 2 4] -1
X
= [ x(2)+4(1)+1(0) x(1)+4(0)+1(2) x(2)+4(2)+1(-4)] 4 |=0 %
~ij .
¥ W&
x %) (@)
= [2x+4+0 x+0+2 2x+8-4] 4 |=0 be

i (O{O Q
N
= [2x+4 x+2 2r+4] =0 :>[(2x+4)x+(x+2)4+(2x+4)( I.Q\ &Q

O ’b
[2x +4x+4x+8—2x— 4] 0 =2x°+6x+4=0 = 2x*+ @

= 2x(x+2)+2(x+2)=0 > (x+2)(2x+2)=0 =>x+2=0

,Q(\
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32.

Sol.
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o X=—2o0orx=—=-— ence, x =
2
| ol O S
Find the values of a and & for which = y
-a 2b || -1 4
a b 2| |5 a(2)+b(—l) [s
a | 1|7|a] T -a(2)+2b(-1) | | 4
2a-b=5 (1)
2a-2b=4 ..(2)

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 =—a=1.Hence, a=1and b=-3.
) 4 )
IfA=|:_:,4 3]ﬁn_d_ f(A), where f(x)=x"-5x+7.

f(x¥)=%"=5x+7 =f(4)=4"-54+71

:>f(.A-)=:_34_ _43][_34 _43}—5[_34 _43]4,7[{') ‘:}
» f‘(A-)=_ 3(3)+4(-4)  3(4)+4(=3) }[ 15 20 :H’f o]

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

:f(A):' 9-16 12-12 ]_[ 15 20 ]1{7 0}

| —128#12  =16+9 =20 \%18 0 7

:>f(14)=:_07 _07]'[1250 -2105]+[; g]

[=§<15+7 =20+ ]

e
- f( ) | 0+20+0 —7+15+7

=15 —20]

f(A):[ 20 15

1 1 1
If 4= , prove that 4" = "| forall ne N,
01 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" = [ 5 g :l

AM:A‘A“_:[I k][l 1] e |:l(1)+k(0) 1(1)+4(1)

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

Lo [ 1O 1HR] g [1 1k C:)\'
0 0 1

0+1

Thus, the result is true for 7 =(k +1), whenever it is true for n= \\\

L&
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Sol.

36.

Sol.
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Give an example of two thithsdéwilionstdr Bosadhyites dor(), B= 0, AB=0 and BA= 0.

1 0 0 0
. ]-tetA: ‘B: ‘
I:O 0] [l 0}

AB:IO 0 0 :>AB=0+00+0=00 — AB=0
B @l 1 8 0+0 0+0 0 0

o ol[1 0 [ 0+0 0+0 0 0
Again let BA= G Pla| 2 ST = BA#0
1 0ffo0 o | 140 0+0 1 0

Give an example of three matrices A4, B, C such that AB= AC but B=C.

. 1 0 (1 0 1 0
Let the three matrices be 4 = - and C=
0 0 B 0 0

AB:}O 1 0 :‘»AB:__I+O_ 0+0=10
0 0J{1 O 0+0 0+0 0 0

1 0][1 0 . [ 1+0 0+0 1 0
AC= | = AC=s =
0 0jjo 0 0+0 0+0 0 0
Hence, AB= AC

ifa=| b O . B= g 4 , find (34° -2B+1).
= | S

R 1 o1 o 0 411 o
A9 = 3 —2 o
I I B s

_4 1+0(-1)  10)+0(7) Hfz sHa- 0}

-1(1)+7(-1) =1(0)+7(7) 14 L0 1
:3‘_1—_0 f)+9 ]_[-o 3]{1 0]
: 1=7 0+49 2 14| |0 1
_—18 409}[—02 i]{é {:] {—34 127]_[—02 li]Jr[(]) (1]]
:[ 3-0+1 | 0-8+0 ]z[ 4 —s]
244240 147-14+1]| |-22 134
If[i :][_12 ﬂ:[:; i] , find the value of x
wl2 3[4 I S ISES
=[5 Som s =13 WG e & <0

Il
w
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Sol.

Sol.

Sel.

2 0
s , T8 -8 § "
A:[ :| =A=-3 7 :>(A):|: :| - (A4') = 4. Hence proved.
0 7 -4 0 7 -4
5 —4
3 5
If A=| 2 0 |, verify that (24) =24'.
4 -6
35
A=|-2 0
4 -6
B 5 6 10 6 4 g
LHS =24=2|-2 0 |=| 4 0 :>(2A)'=[ ]
10 0 -12
4 =6 g -1
3 2 3 6 -4 8 .
RHS=24"=2 = ~. (24) =24’ Hence proved.
5 o €| |1 b 13 |
¥ % - 4 5 B .
If 4= and B= ; verity that (4+B) =(4'+B').
=5 0 -6 3 1 B
3 5 -4 3
A=| 2 0 |and B.=| -5 1
-1 -6 =y .
3 3 ~dif-4 &2 -4 2-% -03-F7 [-1 -8 -3
= (4+B)= + = = ?
50 6| |3 1 8 ~5+3 0+1 6+8| |2 1 B
a] -3
LHS =(4+B) =[ 3 1
3 2
i BT %3 3=4 =534 [=1 M
RHS =(4+B)=| 2 O =5 1|=| 2=5 0+1 |=|=8 1
-1 6| |2 8] [-1-2 —6+8] |3 2 <

. g)\\f N
. LHS = RHS. Hence proved that (4+B) =(A4'+B'). (b
3 4 7 -5 @ QK

IFP=[2 —1|and Q=| -4 0 |, verifythat (P+0Q) =(P'+(Q’).
0 s 2 6 Cb_
3 477 -57) [3+47 4-57 '

Sol. LHS =(P+0Q) =||[2 -1|+|-4 0 ||=|2-4 -1+0
6 5|2 8 0+2 5+6 \/

,Q(\
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# 10 -2 h@tps://millionstar.godaddysites.com/
= (P+) =
=1 =1 11

3 2 0 7 4 2
RHS, P'= ,0'=
4 -1 5 -5 0 6
3 2 ) 7 -4 2 3+47 2-4 042 10 -2 2
= (P'+0)= > + = =
4 -1 5 =5 0 6 4—-5 =140 5+6 =1 =1 11
. LHS = RHS. Hence proved that (P +Q)’ =(P'+0").

4 1
If A= [ . } , show that ( 4+ 4’) is symmetric.

4 1 45
A= = A=
5 8 1 8
4 1] [4 5 4+4 145 2 5
(A+4)= T+ = =
5 8 1 8 541 8+8 6 16
n' 8 6 ' n' n .
= (4+4) =[6 16] s (A+A4")=(A+A4") . Hence, (A+A)1sasymmetnc.
3 -4 . )
If AZI:I' 1], show that (4— A’) is skew-symmetric.
8 =4 3 |
A= =
1 -1 —4 -1
3 3 1 AN 0 E
(A-A'): 3 =4 | _|3 : 1 g 0 =5
I -1 -4 -1 1+4 —1+1 3 0
’ 0 5 0 -5
=o(A~4) = =—
-5 0 5 &

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

0 a b
Show that the matrix A=| —a 0 ¢ |is skew symmetric.
-b —¢ 0
0 a b 0 —-a -b 0 a b
A=|-a 0 c¢| =d=ld 0 & =f=-|=-a P @

-b - 0 b ¢ 0 b =¢ 0 60 ‘\0

= A'=-A. Hence, A is askew symmetric. @

. Z 3 . ; %
Express the matrix 4 = v i as the sum of a symmetric matrix and a skew-sym ma

o3 a2 ] .
2 3'_ 2«1 242 3-1 4 2 SN (b
worls D0 THE ST QWY

=i 4|8 4 || =133 4s4
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( )_—14 3 4 | |=i=3 4= | |=4 B
. Sum of the symmetric and skew symmetric matrix
4 2 0 4 2 1 0 2
:l(A+A’)+l(A -4') - +l = +
2 2 212 8| 214 0 1 4 -2 0

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

3 —4 .Ms 1
Sol- A: jA =
He{Ees Vi
3 4 3 1 3+3 —4+1 -3
(A+4)= + =l = = 6_
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 =1(A+A’)+1(A—A’) ad Wl = 4 +
2 2 2|13 2| 2|5 O -3/2 1 5/2 0

-1 51
10. Expressthematrix A=| 2 3 4 | asthe sum of a symmetric and a skew-symmetric matrix.
7 09
<1 i -1 2 7
Sol. 4=|2 3 4| ==ll®| 5 3 0
7 09 |1 4 9
(<1 5 1} [-1 2 7] [-1-1 5+2 1+7]| [-2 7 8
(A44)=| 20 3 4|+ 5 3 0|=| 2+5 3+3 4+0|=[ 7 6 4
70 9| A | | 7T+ 0+4 949 | | 8 4 18
-1 § 1 -1 2 7] [-1+1 5-2 -7 [#& 3 -®
(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 N ,
A:E(A+A)+5(A-—A) 60 Q®

2 7 8 g & =6 =1 7/2 4 0 32 3 6\

M7 6 alell s 0 alslme 3 2|2 o 2 @ {b
2 2 :
8 4 18 6 -4 0 -+ 2- 9 3 -2 Q
11. Express the matrix 4 as the sum of a symmetric and a skew-sym where
3 <10 Q Q
A=12 0 3| (&

1 =1 2 @\\\\

,Q(\
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=4 0 https3/milfionstarijgodaddysites.com/
A= 0 3 = A=|-1 0 -1
I = 2 0 3 2
[3 -1 0] [3 2 1] [343 -1+2 0+1] [6 1 1
(A+A’ =2 0 3([+|-1 0 -1|=[2-1 040 3-1(={1 0 2
I =2 2] |9 3 2 | Hl+0 -1+43 2+24 1 2 4
[3 -1 0] [3 2 1] [3-3 -1-2 0-1] 0 3 -1
(A—A'): 2 0 3(-]-1 0 =1f=42+1 0-0 3+1|=[3 0 4
LT == 2_ [ 0 3 2 ] |i-8 -3 2=2 1 -4 0

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

6 L jl 0 -3 =1 3 1/2 12 0 =3/2 -1/2
=%IO'2+%304=U20 1 [+]3/2 0 2
1 a4 5|1 -4 0 1/2 1 2 1/2 =2 0
3 2.5
12. Express the matrix 4=| 4 1 3 | as sum of two matrices such that one is symmetric and the other is
¢ I

skew-symmetric.

S R 5 3 40
Sol. A=|4 1 3| =A4'=[2 1 6
06 7 s H g
(3 2 5|1 [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 6+3 7+7] [5 9 14
[3 2 6] [3OadP3-3 2-4 5-0] [0 & 3
(4-4)=|4 4 3|-[2 1 6|=[4-2 1-1 3-6(=|2 0 -3
0 6 7/ [5 3 7] [0-5 6-3 7-7|] [-5 3 ®©

. Sum of a symmetric and skew-symmetric matrix A4 = %(A +A") +%(A-— A)

6 6 5 ‘0 == 5 32 3 B™ 0 -1 5/2 @
1 1 _ .
={62 9022 0 3|5l 3 1 w1 0 32 O O
5 9 14 -5 3 @ 572 b/2 1 5/2°3/2 0O 'Q§:> (f>'

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

13 1 4 3 - 1 O
@ 4=, ,|andB=| d= 5 5 M8 G Cb_
el el il

(iii) A=| 2 |and B=[-2 -1 -4]. (iv)A:[:: 2 3N\WE
3
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LHS = (4B)
146 4+15

4 19

e M :Hza)+4(z) 2(4)+4(5)]=[2+8 oo Lo )
:(AB)':[I'; lg]
RHS=B'A’, B’=[; i]and A’=[3 4]

jB,A,:I:I 2}[1 2}_[1(1)”(3) 1(2)+2(4)]=[1+6 2+8 }z[? 10]

1(1)+3(2) 1(4)+3(5)

4 5[3 4| | 4@)+5() 4(2)+5(4) | | 4+15 8+20| [19 28

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

w3 3]nf; 7]

LHS=(4B)

P ] A e s s e o e I

= s -] | 7]

RHS = BA', B':{_ls _21] and A'=[_31 _22]

-we{5 A0 ShSeR0 Sana A Sk 2]
-, LHS = RHS. Hence proved that (4B) =(B'4").

=i

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

LHS=(4B) 60

%)

-1 ~1(=2) =1(~1) -1(-4) 2 1 4 7

:>AB=|i2}[2 -1 —4]={ 2(-2) 2(-1) 2(-4) :{_4 2 -8 &(O QK
3 3(-2) 3(-1) 3(—4) -6 =3 -12 \(b cb'

AB) = ? :: :2 2 N &Q
. )-L -8 —12} ’§\\O 0

<
S
&
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RHS =B'A’, B'=| -1 |and A'=[-1 2 3]
<ot}
-2 2(-1) -2(2) 2(3)| [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)A:[_1 8 —3]andB= 2 1
* 3 B =l D
LHS = (4B)
[ 2 =3 [ -13)+2(2)-3(=1) -1(=#)=+2(1)-3(0)
:’AB'L s 6] % “[4(3)-s(z)+6(-1) 4(—4)—5(l)+6(0)]

SSA4EY  A43-0 4 6 AT4 =4
= _ = = (4B) =
12-10-6 -16-5+0| | -4 -21 21

-1 .4
3 2 -1
RHS=BA’, B’z[ :IandA'z 2.5
-4 1 0
=3 6
1 47

.. Fg & =T . [ 3(=1)+2(2)-1(=3)  3(4)+2(=5)-1(6)
e :[ ] _23 _65 “[ 4(-1)+1(2)+0(-3) +4(4)+l(~5)+0(6)]

[=3+4+3 12-10-6 | [4 -4
| 44240 -16-5+40] [6 -21

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

cosx sing

IfAz[ ],showthat AA=1

—sing@  cosa

cosa sina cosax —sina
A:'[ . ] :>-A’=[ 1 :| 0 . 0
—sin@  cosa sing cosa b \
A,A=|:cosa' —sinaf}[ cos sina] @

sind cosa || —sina cosa
=[1 °]=;
sin cosa —sina cosa sin® @ +cos” & 0 1 ' %
Hence, proved that A’'A=1 . . OQ &Q
If matrix A=[1 2 3], write 44" ,\\\ @(b

[ cos’ a +sin’ & coscxsina—sinacoscx]
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. A=[1 2 3] > 4=|2|; 44=[1 2 3] 2 |=[1(1)+2(2)+3(3) |=[1+4+9]=[14]
3 3

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

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

: 1 2 1 0
ARPIYIE R, dh = [y o 4

I
| G
|, =a
[
| —|
M
=
=
ﬁ-.
R
I
Jdy =
i
(%]
L= |

. 10
Applying R — R, —2R,, [0 1]
5 1 2
2 ~1
1 2 1 0
Sol. We have, = A
2 1| o 1

. i B 1 0
Applying R, > R, -2R,, [0 _5]=[_2 1]‘4

} 5 0 L2
Applying R, — SR +2R,, 0 =& = N\ A

s 01 M 2 I & 1 2
Applyi - = A 5 = A
iving K> . | 5] E —1] =50 1] 2

1 2 1 2
:[1 0}: > A Hece st =|° 3
mL] 12 X 2 A
5 5 -]
|:2 51
S
3 i |
i
Sol. We have, ol = ; A @
=3 1] [q 1 O .\Q
Applying R, - 2R, +3 1’ L 8 A @b é\
n =
pplying 1, > B3K;, 0 17 3 2 K®

34 W2 =10
Applyi -51TR -5 = A
pplying R, R —-5R,, [0 17J [3 ; J

. 1 1 1 0 17 *Q )
Appl ¥ d R —S5—R,. = A »-
ppyng,—>34R] o Rk [ ] . @

01/ |3 2 N 3002
_1717@\/1?17
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4 5

2 -3 1 0
Sol. = A
[4 5 ] [0 ljl

- 2 -3 1 0
Applying R, - R, -2K,, [0 “]=[_2 1]A

—
]@‘ I8 [ 2 _3] https://millionstar.godaddysites.com/

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

0 it 1
i 3 5 3
. 1 1 1 0 % B i | 22 22
Appl W e d R—y— = A H A=
pplying B -0 K, and Re—reieit.g [0 1] R ence, 21
H 1l 11 11
4 0
5.
9
40 1 0
Sol. We have = A
25 0 1
Applying R, — 2R, t B . 0"A
Ving 5 — . =
pplying R, = A 2|
1 1 1 0] % 0 % ¢
Applying R —— d R, >—R,, A.Hence 4' =
pplying R, 4R18n R, m.Rz [o AAC 1 ence 1
10 5 10 5
6 7
6‘
s
6 7 1 0]
Sol. We have, = A
8 9 0 1|
Applyi R5—>6R,81§-67 IOA
n - =
pplying R ! Lo -2 5 &
[12 07T 7 =54 42
Applying R = 2R +7R; =
(0 2| -8 6 o
_ ] I 1 0 A | 4 22 0’\0
Applying R, ->—R, and R, =>-—R,, = 2 @-Hence 4" =| 2 2 \
12 T <
| 4 3 4 3| @ 0
01 2 Q(O Q«
< 1 & 3 @ cb'
31 1 % Q
01 2][100 OQ(OK
Sol. Wehave, |1 2 3|=|/0 1 0|4 0\\\ @
31 1 00 1
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Applying R < R,, |0 1 2|=[1 0 0|4
31 1 0 9 1
(1 2 s [o 1 @
Applying R, >R, -3R, |0 1 2 |=|1 0 O |4
0 -5 8] [0 -3 1
1 2 3 0 1 O
Applying R, > R, +5R,, |0 1 2(=|1 0 0|4
|0 @ 21 15 -3 1
1o -1 2 1 ‘o
Applying R >R=2R, R, S=Rj |01 2|=| 1 © o |4
" [0 0 1] [5/2 -3/2 1/2
_ [ 1]
1o0]|2 2 2
Applying R 5 R+R, R, >R, -2R, |0 1 O0(|=|-4 3+ -1|4
0 01 5 3 1
A 2K 2
V1 .1 1]
5 3 2 1%} 1
Hence, A'=| 4 3 -1| = A"=-12~ =8 &6, (*2
& 3 i 508" 1
12 B 2.
2 =3 3
2 2 B
3 =2 2
2 3 3] 233|100
Let A=(2 2 s M=ld =2 2 F|=9 1 04
3 &4 2| 3 2 2 0 0 1
(3 -2 2 0 0 1
Applying R >R, |2 2 3 |=/0 1 0} @
2 &8 3| |10 N
1 =4 =11 [0 =1 1 60 c’)\\o
Applying R >R -R,, R, >R -R,, |2 2 3 |=|0 1 0|4 @ (b
0 -5 0| 1 -1 0 Q‘b QK
1 -4 -1 & =1 %’\Q %-
Applying R, >R,-2R, [0 10 5 |=(0 3 -2 (4

0 -5 0] |1 -1 0 - O
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Applying R, &R, |0 -5 0 [=|]1 -1 O |4
0 10 5 0 3 -2

1 -4 -1
Applying-Rj—>Rj+2R2,R2—)—éR2, 0 1 = ~% % 0 |4
0 0 5 2 1 2
-2 L
10 -1 f 15
ApplyingRl—)R,+4Rz,Rs—>—;—_Rs, 01 0 |= T F 0 |4
00 1 2 1 2
L3 35 5
2oy b
100 f 1 :
Applying R >R +R, [0 1 0 |= ~= 3 0 |4
S R
.8 3 54
2 0 3 200 A
Hence, A"z-l- -1 1 0 :)A"’z—% VvV =N
2 § 2 =2(=1 2
3 0 2
9 1 5 9
6 4 7
302 Ay 2 1 00
SolL Let A=|1 5§ 9|; 4=I4 =T 5 9|=|0 1 0|4
6 4 7 6 4 7 0 0 1
(3 0 2 1 &4
Applying R,—>R,-2R, |1 5 9|=| 0 1 0 |4
0 4 3 -2 0 1 @
3 0 2 1 00 O o\Q
Applying R, >3R,—R, |0 15 25|=| -1 3 0|4 @b 6\
0 4 3] |=201 S be
1 00 \ Q
1 >0 i 3 \(,b Cb-
ApplyingR_,—rng, .3 5 |= = = 0 (4 %
P& 3] 8w \ KQ
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Applying R, >3R,—-4R,, |0 3 5 |= v—;- —;1 A
0 0 -11 % 12
5 5
—_— 1 0 0
ApplyingR,a—%R}., Q3 §|= —% % 0 (4
0 tls 2 3
S5 55 Tt
3 2 6]
200 |y m %
Applying R, <> R,~5R, and R >R—2R,, |0 3 0 |= -% = = |4
N A A !
. 55 B B
1 B3 Q& ]
1 1 boo 5:? 595 151
ApplyingR—>—R, R, —>—=R, |0 1 0|=| ——r~— ~"|4
PPIYIER—y Ky > 24, o T ITRY,
20 12v 3
5% O 11
1 =1 ¥ =19
Hence, A"':—S—S 47 9 25
76 1245
1 & =
2 8 92
|3 =3 —4
1 2 =8 1 2 =3 1 00
LetA=|2 B 2| 434 =2 3 2 |=|0 1 O A
3 &35 4 3 =3 4| |0 & 1
I 2 -3 s D O @
Applying R, >R, -2R, R, —>R~3R, |0 -1 8 |=[2 1 0|4 0 .\O
(0 =9 5 301 @b c’)\
1 @& 13 =3 2. B S be
Applying R, > R +2R,, R, >R=9R,, |0 -1 8 |=-2 1 0|4 é Q
[0 0 67| [15 -9 1 %\, L
1 t 6 BT -3 2 o OQ &Q
Applying R, - -—R,, =1 8|=|=2 1 0 |4 \ (b
67 .
00 1] |15 9 &\9

1
67 61 67 @
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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 _E i _L
| 67 67 67|
s 1B
100 27 65"' 6"; [6 1713
Applying R, > (-1)R,, | 0 1 0= % 2 T A Hence, A"':—? 14 5 -8
001l | s o 4 -15 9 -1
67 67 67 |
3 -1 -2
2 0 -1
3 -5 0
3 =1 =2 1 O O
Wehave |2 0 -1|=|0 1 0|4
3 -5 0 0 G 1
1 -1 =1] [E =¥ Q
Applying R >R -R,, |2 0 -1|={0 1 0|4
3 -5 0 _0 i~ &
Nt < 1 -1 01
Applying R, >R, —2R,R,->R,-3R, |0 .2 1 |=|-2 3 0|4
0O -2 3 -3 3 1
1 -1 -1 1 -1 0
Ap'iyingR,—alR,} 6 RS 1 3 o4
E S S 2 2
0 -2 3 -3 3 1
1 0 —l 0 l 0
2 2
. 3
Applying R >R +R, R, >R +2R,, | 0 1 1 M, = 0|4
: 2 2 <
00 4 -5 6 1 60 ,\\O

/
Yo
o

Applying RB+%R3, 0 1

— | =
I
i
R v W =
&
S
QY
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i 67 | &8 4 8
Applying R SR1LR RsR+1R, [0 1 0|=[2 2 2L
2 2 . 8 4 8
- -5 3 1
|4 2 4 |
[-5 5(2) 1 5 -10 -1
A“:—% -3 3(2) -1 :>A":—% 3 -6 1
-5 3(4) 1(2) 10 -12 -2
1 7]
12. |=3 0 =1
2 1 0]
V3 #£2
Sol. Let A={-3 0 -I
2 1 0
A=1I4
1 3 2] [100
=[-3 0 =1|=|0 1 Ole
2 1 0 ]0o01
(1 3 2] [1 0 0]
>lo o 7|3 1 OA{E:?_*;;
0 -5 4| |2 0 1] 2 X @
[1 3 <27 1 o 8
=0 41 1 |=[-1 1 2[4 {R+R +2R,
0 -5 4| |2 0 1]
[1 3 2] [1 o0 O
=0 1 -1)=|1 =1 2{4{R,>-R
0 -5 4] [-2 0 1
1 1 2 3 6
=lo P ~11=l1 -1 = A{Rﬁ)&_m %
0 = 3 45 =9

R+ R, +5R,
O ‘\O
12 na &
=3 & 9 \(b&%Q
| % o
e S

-0 o
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=>I=(-2 4 7|4 ~A4'==2 4 7
-3 5 9 -3 5 9
I 2
13. 2 3
L 3
L. 2 3 1 2 3 1 0 0
Sol. LetA=| 2 § 7 A= =| 2 5 T|=0 1.0|4
=2 =4 =) 2 =4 =5 0 0 1
I 2 3 I 0 @
Applying R, >R, -2R, R,->R +2R, [0 1 1|=(-2 1 0|4
0 01 2 0 |}
L 0 1 5 «Z @]
Applying R, R -2R,, |0 1 1|=|-2 1 0|4
0 0 1 | 2 0 1|
(1 0 0 3 -2 -1
Applying R >R -R, R >R -R, [0 1 O0|=-4 1 -1|4
| 0 0 (1 | 250 1
3 =2 -]
Hence, A'=| -4 1 -1
2 0 1
3 0 =1
14. g 3 @
0 4 1
30 -1 1 00 1 -3 1 1 -1 0
Sol. Wehavef 2 3 0 |=(|0 1 0|14 =2 3 0(=/0 1 044
0 4 1 0 0 1 0 4 1 0 0 1
I =3 -1 1 -1 0
Applying R >R -R;, {0 9 2 [=|=2 3 04 0 ‘OQ
04 1|0 I b c’)\\
1 -3 -1 P <1 0 < be
Applying R, 5R.—2R, |0 1 0 f={-=2 3 2|4 (&CO Q
0 4 1 0o 1 1 \ %_
1 0 -1 -5 8 -6 Q% Q
Applying R >R +3R,,R, >R, -4R,, |0 1 0 |=|2 3 =2 « (&
0 0 1 8 -12
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Applying R >R +R,, [0 1 0|=[-2 3 -2 [A4. Hence, 4'=|-2 3 =2
0 0 1 g8 =12 9 8 =12 9
-1 12
15. |1 2 3
31 1
T 1 3
Sol. Let A=|1 2 3
311
Now, A=1-4
-1 1 2] [1 0 0]
=|1 2 3|=|0 1 0|4
|3 1 1] [0 0 1]
1 2 37 [0 1 0]
=(-1 1 2(=[1 0 0[-4{R &R,
3 1 1] [0 0 1]
[1 2 370 1 0
R, >R, +R
:>Q3-5:110-AR _
0 -5 8] [0 -3 1 s > R 3R,
1 3] [o 1 0]
=[0 3 5|=|0 1 0| A{R >R +2R
01 2] [2 -1 1]
[1 & &] [0 1 @]
=10 1 2|=|2 -1 1[-4{R, &R
W 3 5] [1 1 O]
[1 0 1] =4 § -2]
+R —-2R,
=0 1 22 -1 1 A{i:; 3R:
0 0 =1| |-5 4 -3 o
[1 9 < (-4 3 =2 @
=01 2(=|2 =1 1 |[A{R o=k 0.0
00 1] /|5 -4 3 b c’)\\,
0
1
0

=I=|-8 7 -5|-A Hence 4'=|-8 7 -5 ’O (b

§ <4 3 5 -4 3 ‘\\\Q)
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Short Answer Questions.

1.  Constructa 3x2 matrix whose elements are given by a, = %(r -2 j)2 )

a,  ay

Sol. Letmatrix A=|a, a, | . Thusa, :%(.f'—ZJJF)2 fori=1,2for j=1,23.
ay 4y |,
1 2 1 S | 2 1 1
A =—31=-2(1); =—(1-2) =—(-1) =—x1=—
@, 2{ ()} 2( ) 2.( ) 2x >
1 2 5 ] - g | 9 1 5 1
,==—11-2(2)} =—(1-4) =—(-3) =—x9=—, =—12-2(1)} =—(2-2) =—x0=0

a,, =-;-{2~2(2)}2 =%(2—4)2 =%(—2)2 =':IZX4:2’ a, =%{3—2(1)}2 =é—(3~2)z =-§-(1)2 =-;~

oo 2 -30-7 - =S

172 9/2

Hence. A=| 0 2
1/2 1/2

; r 1 o
2. Constructa 2x3 matrix whose elements are given by @, = EI ~Bi+ j |

Ty Gy Hy _] -5 e b
; Thusa&-5|—31+;|fo;1—l,2and o

Sol. Let A=[
ay  dy Oy

1

1 1 1 1 1 1

: a“=~2—|—3(1)+1|=-§|—~3+1|=~5x2=l, aw=§~|~3(1)+2|=-§|~~3+2|=§><1=E
1 1 1 1 1 1 5
aB=—2—|—3(1)+3|=E|—3+3|=Ex0=0, a, =§|—3(2)+1|=E|_6+1|=.2_><5.=E
azz=%I—3(2)+2|=~;-|—6+2|=%x4=2, a._,ﬁ=-;—|*3(2)+3|=%|~6+3|=-;—x3.=-;-

1 1/2 0]

Hence, 4=
5/2 2 3/2

2y = -4 3
80y 3 = , find the values of x and y.
3x 4 6

[ 7 d
x+2y=-4 il
R

=06 =—=Sx=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. OQ &Q
*

y 0}2[5 6] ,\\\ éb

1 3
4. Find the values of x and y, if 2 - :
0 x 1 2 1 8

3 If[
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[ T § } |:y 0 ] { 5httgsj[/miIIio[s;ar.@de«‘[y;ite@on[ 5 6}
2 + = => + =
1 X 1 2 1 8 0 2% 1L 2 1 8

2+y=>5 and 2x+2=8
= y=5-2 and = 2x=8-2
= y=3 and = ¥=3 Hence, x=3 and y=3.
[2 -1 10
5 K x‘{3]+y,[ . }:[ " ], find the values of x and y.
Sel. - - 4l 10
3x ¥ 5
2x-y=10  ...(})
3x+y=5 ..(2)

Solving the equations (1) and (2), we get Sx=15 = x=3
Putting the value of 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, @ .
2x+z 3y-o 4 7

x 3=y 3 2
Sol. =
2x+z 3y—-o 4 7
r=3 N
and 2x+z=4 ...(2)
= z=4-2x Dz=4-2(3) Dz=4-6==1
Now, 3y—-w=7 =>a=3y-7 :>w=3(?)—7=21—7=14. Hence, x=3 y=1, z==2, =1

6 4 +
7. If " - T =3 i , find the values of x, y, z, ® .
=l 20 zZ+w 3 zZ o

Sol. [ x+4 6+x+y]:[3x 3y]
-l+z+0 2043 3z 3o
x+4=3x =4=2x = x=2
6+x+y=3y = 6+x=2y =6+2=2y =>y=4
20+3=30 > o=3
—“l+z+w=3z =>-MRHo=22 = -1+3=2z =22 =>z=1 O . O®
Hence, x=2, y=4, z=1, o =35 b
8. If A=diag(3 -2 5)and B=diag(1 3 -4).find (4+B) %Q
\

3 0 0 1 0 0 (b
Sol. A=/0 2 0|and B=|0 3 0 c:)\ Cb-
0 0 5 g —4

: 'S
3 0 0 1 0 0 341 0 ‘\0
= (4+B)=|0 =2 0|+ 0 3 0| =>(4+B)=| 0 -2 \ = 0
0 0 5|0 o0 -4 0 4 1
&

\
Q,‘?o
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Sol.
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Sol.
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Show that cosé)[ 00_59 i ]+sin 6‘[ sing —cosé :| =

—sinéd cosé cos@ sind
cosf sinf sind —cosé
LHS =cosé@ +sin@
[—siné? cos@] [0059 siné?:l
B cos @ sin@cosd 5 sind  —sin@cosd
—sinfcos@  cos @ sinfcosd sin® @
« 2 2 . ! 1 0
_ . sin 9+ce..s a smé'f:osz sm?cosﬁ? ¥ _/=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 =>C=-4-B =>C=-|-3 2 |-| 2 =1
4 -2 -2 3
w3 5-1 -4 4
= (C=| 3-2 2+1|=| 1 -1
—44+F 2-3 g 3

A= [ C?Sa' —sina ] then find the least value of & for which 4+ A" =
sin@  cosa

cosa —sing , | cosa sina
Let A= ) = A4 = .
sina  cosa —sina  cosa

cosa —sina cosa@ sina 1 0
ARA =1 =| + =
sinag  cosa —sina cosa 0 1
2cosa 0 1 0
= _ =
¢ 2cosa 0 1
1 T
2cosx=1 = cosa=— Da=—
2 3
2 3| x 1
Find the values of x and y for which = .
I I > 3
2 3] [ 2x— 3y @
1 1 ||y |3 x+y %
f-Fy=1 1) (b\ Q
and x+y=3  ..(2)x3 c:)\,
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)- J}'\\O (&
=4-1=3y =3y=3 = y=1. Hence, x=2 and y=1. \&\

&‘\Q
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Sol.
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Sol.
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Sol.
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Find the values of x and y for which ¥ |
3y x || 2 5

FHRHERAR

3y x|l 2 5 3y+2x 5
x+2y=3 g

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=1and y=1.

4 5 .
If 4 =[ N ] , show that (A+A') is symmetric.

4 5 41
A= =>A'=
1 8 58
4 5 4 1 4+4 5+1 8 6 + |8 6
= (4+4)= - e = (A%4) =
8 5 8 1+5 8+8 6 16 6 16
(4+4")=(4+ A)' . Hence, proved that (A4+ A’) is a symmetric matrix.

2B
If 4 =[ g ] , show that (A-A’) is skew-symmetric.
2. .29 2 4
4= =$4'=
4 5 3 5
2 3 2 4 2-2 3-4 g ~1
(4-4)-= :
4 5 3 5 4-3 5-5 1 0

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

IfAz[i ":]and B:[;l i],ﬁndamatristuchthat A+2B4£X=0.

2 3 -1 2
A+2B+X =0 => X=-4-2B = X=- )
4 5 0 3

2 3 -2 47 -2+2 3-4 0 -4
:QX:[#I —5]_[0 6 :X:[«t—o —5~6} ﬁXZ[% —11} GQ ,\\C)Q
[4 2] {*2 .1] .
I A= and B= , find a matrix X suchthat 34-28+X =0. (b
I 3 3 2 K
3 3 4 2 (& Q
34-2B+X=0 = X=2B-34 =>X=2| ° |3 C)
::‘X{41 2}{12 6}[4—12 2—6]=[—16 4] Q &Q
6 4| |3 9] | 6-3 4-9]| 3 \\ fb
1fA=[_°:i‘; Z:;Z],showthat AA=1. Q\ \l‘\/

,<:C*
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cos@ sing http§:// disnstar-gegagdysites.com/
A: = A s

—sina  cosa sin  cosa
| cosa —sina|[ cosa  sina cos’ @ +sin’ & sina cosa — cosarsina
sin@g cosa | —sina cosa sincosa —cosasina sin” o +cos” a

1 0
= [ } =1 . Hence proved.
0 1

If 4 and B are symmetric matrices of the same order, show that (AB—BA4) is a skew-symmetric
matrix.
If A and B are symmetry matrix, then 4'= 4, B'=B

Then, (AB—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.

IfA:|:? Z]and f(x)=x*—4x+1, find f(4).

Given, f(x)=x"-4x+1 = f(A)=A"-44+]
: {2 3}[2 3] {4+3 6+6] [? 12}
A=Ad= = =
1 2|1 2| |2+2 =&y 4.5
ol 2] 2 3, o _[Fa2] fe 12] 1 o
ERAC S P Y ) PN i P = o K DA P
o S trde o]
= T =
0o -1|[]0 1{ |0 o

If the matrix A is both symmetric and skew-symmetric, show that A is a zero matrix.
Given A is symmetric matrix. Hence, 4"= 4 (D

Also, A is skew-symmetric. Hence, A'=-4 .

Subtracting (1) and (2), we have, 0=24 —= A=0

Hence, A is zero matrix.
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