RD Sharma Solutions Class 12 Ch 5 — Algebra of Matrices

Exercise 5.1
Q1

If a matrix has 8 elements, what are the possible orders it can have? What if it has 5 elements?

Solution

We know that if a matrix is of the order i1 n, it has mn elements. Thus, to find all the possible orders
of a matrix having & elements, we have to find all the ordered pairs of natural numbers whose products
is 8

The ordered pairs are: (1= 8), (8= 1), (2= 4), (4= 2)

[1,5)and (5,1) are the ordered pairs of natural numbers whose product is 5.

Hence, the possible orders of a matrix having 5 elements are 1 x5 and 5 x 1
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HEnce, a5 +hy =1

(1) 3y Dyy + Bagbrs = (2])(2) « (4)(4) = 4+ 16 = 20
Hence,

S by +3gaha, =20

Q3

Let Abeamamxof order 2x 4 If R, denotes the first row of A and C, denotes
its second column, then determire the orders of mafrices R, ard C,
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& = first row of 4 =[.—‘l“a,2a,3a“.]‘”
So, order of &) = x4
¢, = SecondcolumnafA
13
= ¥
Szdag

Order of C; = 3x1

Q4

Construct 2 2x3 matnk whase elements 5, are given by
() g5=14 () 3y =2=3
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(i =i+l (iv) 3=

Solution
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Letd = {‘5:'}']2.::3

4|5 Sz als] S
Fr1 S o3

(i) sy =i

3, =11=1 3,=12=2, a,=13=3
Sy =212 Gp=2.2=4 3y3=23=6

So, using equation (i)

'4_123
2 46

(i) 2y =2i - j
8, =2(1)-1=1, &;=2(1)-2=0, 5;=2{1)-3=-1
3y =2(2)-1=3, ay = 2(2)-2=2, 353 -2(2)-3 -1

Using equation i) 3

H_[l 0 —1] 7 R 3
321 /

(i) ay=r+] "
Fyy=1+1=2, gpo=1+2=13 Fq=1+3=4 o ¢
Sy =2+1=3 S =2+2=4 Fuy=2+3=5

Using equation (i \
N\
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{iv) Sy = S A
141y 142 o _ i3
T A
|:2+1:'|2 g (2+2:|2 a |:2+3:|2 =l
a = = = =8, = = —__
21 = z Fmz Z 23 > =

Using equation(i],

2 ; a8
A - 25
E 2
2
Q5
Construct-a 2 x 2 matrix A = [ay] whose eiements aij are given by
y 3 LY
|}.)u (,,Jau= ('_L
2 2
(=21 2144
(Iil)a,j = lhes! | IS hv)au = _(_(—‘

J ]
_ 2i=3)|
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{=3i+jl

Viay fw)a”=
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Solution
Here,
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- (241)° ‘g (242) 8
21 ? 21 2 ’
sing eguation (i)
-
A= 2
o
= 8
=
(-5
(17) 3= =
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Using equation )

2
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_lEey)’
(v} ag-—z——-
(2(1)+1) o (1(1) = 2
e z =8,
[2l2)+2) 25 2(2)+2)"
2 ol A e 18
2 2 2
Using equation (i)
2 g
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an= B > AN
N '.:'\v'
4
Thus, A . 2
us, A=
’ §. R
2 -
Q6

Construct a 2 = 2 matrix A = [aij] whosze elements ajj are given by:

A= &2™ gin xj

Solution




RD Sharma Solutions Class 12 Ch 5 — Algebra of Matrices

We have to form a matric & of order 2« 3 a5 shown belaw,
A= [a“ 312]
i dx
where &; = 2™ <) xj
so, @y hasl=1landj=1
an=e> sin x
simitariy,
=land) =2 a1 =e" an 2x,
| =2 and] =Laa= & sin x,
[ =2 and | =2 ;a==e" sin 2x,

. . 2 >
e'sinx & sin2y
Soﬁ A = £y “ f’
£ SN x €" 5N <X
Q7
Construct a 3 = 4 matrix A = [aij] whose elements aij are given by : / O3
(i) @ij =i+ & MR
(i) aj=i-j \ . O
(iii} aij = 2i i d
(vyai=j A ol
(v)aij = =|-3i+]| D . S
2 At
-
> >
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Fy S S3 e :
Here, A=(9)) , =|% 32 an 3 ==={i)
F3 32p Gn

iy Fy=It}

S =141=2 2,=122=3 #3=1+3=24 a4=1+4=5
A w241l= 3 @ r242% 4 35=243» 5 @y =244=6
S5 =3%1led ape342=5 333 +3=6, g=3+4=7

Using equabon (i)
2 3 9
S

S

s
() syp=i-3
Sy =l-ilnl, gpel-e-l Fyel-Ie-2 Gaul-dn-3
Gy = 2=1a), G e 2=2n 0, iy =2=3a =1, @ =2 Hu=2
85 =3-152, a3 =3-2=1, 35 =3-320, 83y =3-4=-1

> W

= W
~

Using equatan (i)

0 -1-2 -3
A=fL 0O -1 -2

21 0 -1 b\
(i) =2

2=2(1) =2, 32=2(1) =2, 35 =2(1)=3 '914=2‘;‘) 2 \(\f,}(
25 =2(2) = 4&22-2[2)-%% 2 (R, w2 (2) = =40
dz - 2(3) 5, -2(3}'& *' 2(3) Bnaj«- 2(3

Using Equatian (i), . ) xé’?/
L0 O 3% 4 . 0
A=l4 4 4 4 '\
6 6 66
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(V) 3=

=1 =2, 35=3, =4
a?l"l! 92?'21 al3'3| 314'4
am-l.aaz-z. 833-3. 39‘-4

Using Equaton (i),

1 234%
A=1 2 3 %
1234

)

_ |=3i+ /|
A [
Thus; ay5= -3 le+ I _ l-3’+ 0 _y
| =3xi42 _ |-3+2] 1
e
[—3 <143 [0
_laxiea 1
4~ 2 T2
_|=3x241 _ |-B+1] _5
=" 73 T3
_lm3x2+42 _ [-6+2) _
02 = 2 = ﬁz- =2
— =32 XZ+3|_=J+3j_r__§_
23 2 & \
s 2

%3 2 2 LN
_|=3x3+2] _ |=e+21 D
WS T g o
[-3x3+3| _ [-6]
_|-3%x3+4] _§
I4="—>5— ~ 7
1 i 1]
503
4
Thus,A=| = 2 = 1
7 5
4 ? 3 -2-

Q8

S -3x3+0 _ 1-o+WW, o
= = 14
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Cofstuct 3 4=3 mathy whoss eiemants are

Ch 5 — Algebra of Matrices

{ i- ]
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M5 3 2.4 ' 243 S
=1 -3 3-2 1 3-3
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(C} =

Ay =1 gy=1 a,=1
3y =2, Syze 2 By =2
2y =3, Ggp=J, D=3
=t A= Sp=4

Leing eguation (i)
1

A=

I o
L S

< W™
=N

Q9

B 1 =3 3 2
'|n-|h'..f,liﬂnrjh|l: T e Fad X _5f]_[2 & 4]

a+h 2s-h -1

Solution
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Given,

3k =4y 2. x-2y|_ |2 2 4
a=b 2a-b -1 5§ -5 -1

Since corresponding entnes of equal matrix ara equal,

So,
XAy -2 —{1)
N-2y =4 —{ii)
a+bh=5 —={h)
2g4-b=-5 —iv)

Solving squation (1) and (1)
N4 -2
Fx-By = 12
) (0) (=)
10y - -10
-10 s 4 ¥

Y=t )

10 B

But y = 11n equation (i) Y 7 ; ¢ ‘
N =2y =9 v < _ ’v
x=2(-1)=4 X k

4-2 . & v

2

~
~

Now, salving eguation (iiljand (iv), C Lt
Za+2b = 10) ‘\{»

RGN O
3 =95 e N i
_15 %2
== %%
b5 o,

Put the value of & in equation of (i} (\\,\
2+b=5 e
==5=5

==5-5
=0

Hence,
N :2. y:"l, a= D‘ b:s

Q10

Findx,y;a and bif gy o= 3 ]—[1 g 3]

1 x+4y 3a+4b| |1 6 29

Solution




RD Sharma Solutions Class 12 Ch 5 — Algebra of Matrices

Giyen,

2x-3p a-b 2 1. [r-2 3
1 X+4y 3a+4b| |2 & 2ag

Since corresponding entrnes of equal matrls are equal,

gso,
2 =3y =1 —{)
x=-b=-2 — (i)
Ny -6 ==l
234 4b=20 —{iv)

Solving equation 1) and (i)
2N -3y =1

2x~ By = 12
M @ [
-11p - ~11
-1t N Y
11 Wi
y=1

2ut the value of y in =quation (), A S & =9 %
Sk -3y =1 N v

25 - 3(!')-1 / i

2x-3=1 N . W ;.>°

2x =143 “ \ f’v.

2 =4 : v .

x =2 \8.~

Solving =quation (1)) and [1v) WY
Gz~ 4b -~ -8 R ™
33 - 4b =29 ok 2
79 -21 N
a= 25 &Y
a=3 y ;
Puta = 3in aguaboen (i), o
3-b==2
b=3+2

b=%

Hencs,
¥=2,¥y=1 =3 b=5

Q11

Find the valuss of 2b, c and d from the following squations!

2=z4b 2-2b = 4 -3
Se—d 4c+3dl 111 2+

Solution
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As the given matric=s sre aqual, therafure ther corresponding slements

must e aqual
Comparing the corresponding elements, weget

2a+b=2 -——=()

2-2b=-3 ——= =)

Sc-d=11 S
Le4Fd=28 —— —~(iv)
Multiplying (i) by 2 and addinag to (i)
533 =5 =D a=1

(=h=4-2.1=2

Multiplying (ilby 3 and adding to (iv)
19Cc =57 = cCc= 3

(i) =d=53-11~- 2

Henes, 3=1, b=2,c=3, d=4

Q12
Findx, y and z so that 2=B, where \
an[re2 2 2laafy £ ’
189z y+2 62 6y X 2y s 4 4
\ D
Solution 4 \ y
. v )
At
N \‘%
d
A
{;/
¢‘a 4
o.\o ~:
v "
Q.I.; >
N i
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Glvern,

3 2:]_[ y 2 6 ]
y +2 62 oy x 2¢
Since corresponding entries of egual matnoss are equal, So
o)
—{i)
—/iir}
—(w)
—{v)
== (W)

Equanon (i) gives,z =3

fut the value of z in equal (iv),
1Bz = 6y
18(3) = 6y
54 = By

4

6

ur

Vo=

O

y.-

Puty =9 inaguation(v)
y+23 X
S+2=u
1i=x

Hencs, B
x=11y=9 =3 A

Q13

=
o

e * 3k—}‘:|
24T FIy-w

Solution
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Given,

X Ix=-y " 32
PY+Z By-w 4 7

Since torresponding entriss of equal matrices are equal, So

¥=3 ()

IK-ya2 e (]}
2x+2=4 — (i)
-w=7 -—(iv]

Put the vaue of x < 2 from equation on () In eqation (i),
W-y=2
3(3)-y=-2
G-py=2

n

Q-
7

Y
Y
Put the valee of v =7 10 equation [iv],
Iy -we=7?
N -w=7
Wwm21-7 2 8
W= 14 / DN
fut the value of x = 3 in aquation(il), R
X kT =4 L. W
2(3+z=4 y
bez =4 \ v '8
=45 -~

b P AT

Henca, ,
)"3.)'87,2-'2,“!,-14 A

Q14 &

N £ =1 4 ALY
If[ ]—[ _]. firdx vz AN
2 la s 25
e ’

Solution
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Glven,
x-y z]_[-l 4]
¥ -y ‘'w o 5

Sin marrssponding entres of equd matrices ar= equal, So

¥-y=-1 =)
z=4 —-(i)
Bx-y=0 —~=(iii)
w=s =)

Solving eguaton (ijand (i)

x -y ==1

X = =0

=) {:) =)

-5 =-1

=1 o
& 4 2
Putx = 1in eguation (i), 0.
V734 4 ad "
fre=pmsi PAY ~%
A=y == A #F TV AV
d
Ry N\ ‘ﬂ‘ K {,\,
<3 o 4 e ¢
- = =3 ‘/. "‘\ {;%:‘
y =2 | " ¥
> v DY ,0>
A atd
- 2 aad

equation(i) and (iv) aive the valuesof z and w fespectively, so

Zv-" w=25 \:{,'o
Hence, ¢ N

- - - - /\",
¥ =14y =2 2= W=5 RS
'»./\:
< W
%
£y
Q15 &
N
o o

X+3 Z4 4 -7 ] 6 Ay-2
flawe6 a-1 0 |- 2% ~32cs

b-3 3 z+2c| D4 A 0
aobtain the values of ab,c,x, vy and z

I

Solution
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By the definiton of equality of matrices we know thiat i f two matrices

A= [a ], ¢ B ],

are equal then a= bo fori=123....mand)=123.,.,..n,

X+3 z+4 -7 0 & -2
Cliven that |4x 46 a-1 2 |=| 2x -3 2x4+2
b-3 3B z+x 2D+4 =21 0
Equating the entres gives:
x4+3=0, z+d=6andy-7=3y-2
x=-3,z=2and 2y-3y=-2 +7
=-3,z=2and-y=5
x=—3,z-23ndv -5

buuy

Similarly, a-1=- 3 and 2c+ 2 =0

= =-3+1land 2c=-2 s M
= a=-2andc=-1 W B
N\ ¥
wéa\«ﬁ y%

Lastdy, b-3=2b + 4 .‘/N',‘ ’v..
= b-2b=4+3 ’\\/ ;;‘f/ PR
- =? y/; at Vv

= b_ /0 \ <A (o;’>

The vdues oFx v, 2,8,b,care-3-5,2,-2) ﬁ,f;ﬁmesp@ly

> N
\"f)‘
Q16 Q,Qv.
- P, & \ \6\{3
[ f[zx-r 1 S [11-3 G i.\'\:s‘
V| a ﬂ&f waif
Find the value of [x+ y) - Y
3 A
. L S
Solution LAV
7
2X+1 B x+3 10
ven - '
Hve that[ 0 y‘+l] [o 26]

The corresponding antries of the egual matrices are equal,
= X+1i=x+3,¥+1=26,
= Z-x=2,y2=25
= x=2 ,y==5&
= x=2y=5orx=2,y=-5
x+y=7a-3

Q17
. Faty 4 _ g ow
Z+ 6B x4y 0 &/
then findthe values of =, v,z and w,

Solution
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Xy B g8 w
Z+6 N+ [

The corresponding entries of the two equal mati cas ae egud,

W i ivions {2),
Z+6=0 . (3,
and x+y=6 ... ()

from equaticn (2) and equation(3) wegetz =-6and w=4,
from equation(4) we have,

X+y=8,

=x=6-y, '

subsituung value of x in equaton (1) we get,
= (6 - y)y =8,

= y-6y+8=0
= (v-2){y-4)=0,

= y=24
subsituong the value of y in equation(1) we get,
= x=4,2

Therefore, value of x , v, z ware 2, 4, -6, 4
Q18

Glue an example of
(1) 3 row matrix which Is a!maqolumn matht, 1
() = dizganal matrix which In mtgpllar
() 3 manguiar matrix

Solution Y
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(-) Wea know tiat,
Order of 2 row matrix=1xn
order of a column matrx=mixl

S0, order of 2 row as well as puluvmn matrix = 1=1
Therafore,
Required matrx = [a]

(i) A diagonal matrik has only &)y, @55 33 for a 3x3 matrix such thata,, ax a5
are equal or differant and all other entriss zero while scalor matriy has

3y, = Sy = 23 = m(s3Y) So, A dizgonal matix which is not scalar must have,
S, ® S ® S anda)=0for: =4, So

4 00
Required Matrix=|0 -3 0
o 0.2
() A mangular matnx IS 3 square matix A
3 :2=1
A=0 4 3
00 -5
Q19 %

The sales figure of two cardealenduring january, 2013 showed th Ier Asold 5 deluxe, 3 premium and 4 standard
cars, while dealer B sold' 7 deluxe, 2 prenium and 3 standard cﬁ otal sales over the 2 rnnnﬂ1 period of january -
februar'_.' revealed that dealer & 5nld Sdeluxe 7 premium and 8" andard cars. in the same 2 month period, dealer b
sold 10 deluxe, 5 premium and 7 standard cars Write 2 x fices summarizing for january and 2 - month period
for each dealer.

¢’
| A .
Solution ,,({’*’
O
) L O \s"
Givan datas, o7
For January 2013:
Daazler A DeluxaPramium Standard Cars
s 3 4
Dealer & 7 2 3
Far January-Fabruary ;
Liealer A Delure Premium Standard Cars
a8 7 -8
Daaler &8 1 L9 7
Henca,
Celuse Premum Stanhdarg
_Dealer A{S K| 4—]
" Desler f 2 3

Owluka  Pramum  Slandard

= Dealar A
Dealer B

?

c

T

e
10




RD Sharma Solutions Class 12

Q20

For what valuas of x and y are Iha following malrices equal?

| Lt -B_x+3 yE42
o yi-spl g -8

Solution

Givan,
A=58
2y

2% +1 _x+a pEe2
0 yi-Sy 0 -5

Sinee equal matnices has sl corresponing entries equal,
S0,

2 +l=x+3 —(l)
By =y?i2 — (1)
y" -Sy=-06 —(i")
Solving =qustion i)

2y 41=x+3 -

2¥-N=3-1 \

=2 v

Salving =quation i)
2y = y2yp 'S
yi-2y+2=0
O = b* - 4ac
- (=2)" = 4() () &
=4-8
=-2

LAY
»/

S0, There s no real value ofy rem eguation(if).

Solving squstion (i)
p*-5y==-6
pE-Sy46-0
pi-3y -2y +6=0
y(y-3)-2(y-3)~0
(¥=3(y-2) =0
y=3 or y=-2

From solution of equation (1), (1) and (il), We can say that

A and 8 can not be equal for any value of

Q21
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Find the values of x and y if
[}r+1lll y2+2y]_[3*’+4 3 ]

0 -4 0 yE-sy
Solution

Given,

[rflo yz,zy]. +4 3
0 -4 0 yi-ty

Sincs corresponding entriss of ggual matricss are equdl, So
XelD=3x =4 —(1)
yisap =3 -—(il)
—4=y -3y — (i)

Salving equation(l) ,
N+lD=3x +4
N=3x=4-10

-2x = -6 3
ﬂa% ’: " > ::
4 . ‘ N Nad
Solving equation (i), \ A ¢ NS
y2 42}" ~x p ¢.\.V
¥i+2y-3=0 \ : \,
P43y -y =30 \ a8y
y(y+3)(y-1)=0 & Y o
= y=-3and y=42 \&.
S
Solvingeauaton (in’ Y
geq () A
-4'?2‘5}' \¢.A’I
PGy +4=0 o
yi-dy-y4(y-94=d %
yly-4-1y-4=0 &
(v-4)(y-1)-0
.\\.
= v=4+andy=1 20
From aquation (ifand (iii}, s
The common value of y =1
So, y=dy=1
Q22

Find the values of a and b if A = B, where

. a+4 3b |2a+2 b2 2
L8 -8 | a8 V¥-m

Solution
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a+4 3b 25+2 bP+2
A = - ' 8 = B
g -6 8 b*-5b
Giventhat 4 = B
Corresponding element of two equal matrices are equal

= a+d=2a+2,3b=t+2 and -6=p - 5b

= 3-2a=2-4 ,b°-3b+2=0andb® -5b+6=0

= “H =2 (b-1)(b-2)=0and(b-2)(b-3)=0D
= =2 , b=12 and b= 2,3

Sovalue of a = 2, b=2 respectively,
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Exercise 5.2
Q1

Compute the following:
O b N I

Solution

o [

-2 -24+9
'l 843

bl

=
I Ly =
L

(R Y
-
oI e

Hence,
a3 =2 -2 4 i 2
12 %]« -
i1 4] |1 3 g2 7]
\
Z 1 3] U =2 3
i} 0D 3 5|42 a8 1
-1 25 0 =251
A | X,
241 1-2Z2. 3+3
=| D+Fd F+£8 5+1
|-140 2-3 5+1]
(3 =1 @
=2 9 6
-1 =1 6
Hance, w'>
21 37 L =2 3] §3 -18
0 3 5|+/2 & 1|=|2 9 &
l-1 2 5] |0 -3 1 |-1 -18
Q2

2 4 1 = -2 5
LetA=[ :|.B=|: 5:| andC‘=[3 4:|,Flnd2-4—35

Solution
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Given, =[2 4],5:[1 3]. [-2 5]
3 2 -2 5 2 4
24 - 38
-5 2 4 -3 1 3
az -2 £
[+ 8] [z =
6 4 -6 15
[4-3 s8-8
“le+6 4-15
1 -1
12 =11
Hence,
2a-3=|1 !
iz -11
Q3
2 4 - i =2 5)-o ;i
LetA=|" | B= and &=| JFind B—44
3.2 - 5 3 4
\
Solution
. 24] [1 3]H [-2 5] \
GIVEr, = = =
242 B o I8 W
8- 4c
AR 3]_4[—2 5]
-2 5 3 4
[r =] [-8 =20
-2 5] 12 18
[ 1+8 3-z0
|-2-12 5-16
_'g -17
Cl-14 -11
Hence,
9 -17
5-4.:_[_14 -11]
Q4
[z 4 £ 3Fsa: [F2H] -
--ﬁt-\=[3 E].B=[_3 5] qnd-.-—[g 4,Flr'|d SA-C

Solution

Ch 5 — Algebra of Matrices
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Givern, A=24,B= 1 3,c= -2 5
3 2 -2 & 3 4

Jd =

|
or2 2]
|

g 7
“la 2]
Hence,
2 7
_|q— =
34-cC [6 2]
Q5
2 4 1z -Z 5
Letd = N= ard T =
[3 3] [-2 ,.] g [3 4

Solution

].HHd Fh =25 4 30

Given, A= : 4;3: ! 3.C= ._2‘5
302 ~2 5 2, 4

- 28 +3C

<

-
.

3[2 +] 2[1 3]+3 A S]
a2 =2 & T 4

_ﬁlﬂ_?ﬁ “5 15
“la s [-4 m]" 9 12]

9+44+0 5—10+12‘

[5 2-6 1@%6+15
=2 21
22

Hence,

_.q— =
3A-28B +3C [22 5

Q6

. A g
1M 4= i B = i "I,r:: 7 3JF£nd
5 T 3 4 1 2. 10

() A+8 and B +

& ]

Solution

(1] 28 +3A and 32 -

)

-2 21]

*‘BI

Ch 5 — Algebra of Matrices
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Given, A= < 3] 8= =1..8 2],(.?=[-’b < 3]3
5 7 3 41 210
(1 Are

A+8 15 not possible 3s order of Als 2x2 and order of 8 132 %3,
And we know that sum of matny is possible only when their arder 15 same,

Henoe,
A +8 15 not possible

8+C

[-x0 e“[-x 2 3]
|3 4 1] [2 10
[-1-1 0+2 243

‘_34-2 441 1+0]

_[-2 2 5]
5 & 1 P
S0, & F
225 \ @ _
E'C‘[ ] \ )\/\ <
[") .\v)/ ’;s {0' @‘:"‘V'
We needto find 28+3Aand 3C—4E W W {{}

Thuss, 2B+ 3A dees not exist as the order of A an; B e‘fm rent.,

Cs®
-1232 O eV
Let us find 3C—48=3 4 R \®
I us fi B= [210] [3411 \(}‘ 3
[ =3 69] [—4 0 s] RS
= - \VA‘
|6 30] [12468, Q o
_[-3 69]+[ i 0 a7 WK
[ 6 30 |12 =154 Ko
- 49 3
v 8 1 ] L\
| -6 —13 4 &
.
Q7 -

-1 0 2 =25 1 -5 2 ; ;
L:tA=[3 14].5-[1 5 1].5|F:v::lf.‘-‘=[E o __1I].Cumputr:EA S

Solution
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-1 02 D -25s 1 -5 2
’ A - N 2 (C=
e [3 1 4]8 [1 -3 1] ¢ [a 6 -4]
2R - 38 + 4C
2[-1 0 2]_3[0 -2 § H[t -5 2]
314 l1-31 6 0 -
-2 0 4] [0 -6 15] [+ -20 B
8 28] |3-9 3| |28 0 -15
~2-044 D+6-20 4-15+8
6-3+424 24940 8-3-16

2 -4 -3
27 11 =13

Hanoe,

2A-38 +4C =

2 -14 -3
127 13 -11

(Ja < 2B ()B4 C =24 ()24 + 36 - 5C

Solution

Glven, A-diag(8 -8 9),8~ aagp
and C=disg (-b 3 %)
(1 A-28
-diag(2 -5 9) -magti x Q- 4)
=qisg (2 -5 9)- d"}ag(,z 7 -8) o
~diag(2-2 -5-2 9+8) Q{\“’
2

=dizg(0 -7 -17) »
S0, A-2B=diaglt -7 17)
(m &+0-24
=dizgg(L 1 -4)+dag(-6 3 4)-2dwg(2 -5 9)
=iz (1 1 -3)+dag(-6 3 4)-diag(+ -10 1B)
“@iag(l-B-4 143410 -4+4-16)
~diaz (-9 14 -18)
So, B+C-24=dizg(-9 1¢ -18)

(i) 2A+38-5C
-2diag(2 -5 9)+3diag(l 1 -4)-5diag(-6 3 4)
=diag(4 -10 18)+dlag(3 3 -12)-dlsg(-30 15 20)
=@lag(4+3+30 -10+3-15 18-12-20)
~diag (37 -22 -14)

So,
2A+38-5C=dhag (37 -22 -14)

Ch 5 — Algebra of Matrices
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Q9

Give the matrices.

2 1 I g 7 -i] 2 4.3
A=|3 -1 0,8|2 5 AlandC=|1 -1 (I
02 4 21 © 9 4 5
verfy that (A + &) +C = A+ (8 4C),
Solution
Giver,
2 1 1 2 7 -1 2 -4 3
A=|32 -1 0|,E=|3 5 4| C=|1L -1 0O
o2 4 21 6 9 4 &
LHE  =[A+8)+C
2 1 1 9 7 -1 2 -4 3
=<3 -1 0O+[3 & 4+ |++|1 -1 0O
o 2 4 21 6 9 4 5
2+9 1+7 1-1 2 -4 3
=[3+2 -1+5 0+4|+(1 -1 0O
|0+2 2+1 4+6 o 4 &
11 8 o 2 -4 3
=& 4 4 |+|1 -1 0
|2 3 10] [9 4 &
[11+2 B-4 D43
=|6+1 4-1 4+0
_E-I-El 3+4 1045
(13 4 3
LHS =|7 3 4 —=(i)
|11 7 15 "
RHS = A4(8 4C) %
(2 1 17 [[9 7 -1] [2 -4 37
=|3 -1 0|+9|3 5 4|+ 1. ~10D
0 2 4| Yz 1 6] |8 4 =
(201 1] [9+2 7-4 -1423
=2 -1 0|+|3+1 5-1 4=0
0 2 4] [2+0 1+4 645
(2 1 1] [11 3 2
=[3 -1 0+ 4 4 4
02 4| [11 5 11
[2+11 1+3 1+2
=[3+4 =144 0O+
[0+11 245 @+11
(12 4 3
BHS =|7 3 4 —={ii)
|11 7 15

From equation (i) and , wa gat
[A+8)+0=A+[E+0)

Q10

Ch 5 — Algebra of Matrices
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Find ® and v, if x+*r=[; 2] s %o [3 5]_

Solution

Wa have

(R +¥) &= V:"[; Z]‘[z -61]
= 2x-[¢ 7]
= s=3fe 8- 03 ]

Alsa, (X’+V)-(>'1-Y)-[; 2]-[3 6]

ol |n -3
o oy o[5-328] [2 -4
o-0 s+1] |0 10 .
:v-ii’—-%_l-?' 3 . &
g1l |o s 2y 3
\. //o‘ v
D\ '3
it ¥
2 NG
Q11 RE
N®
- Q;
R 3 2 | 4% ® ..
Find X if Y= and 2X+Y = x \.' § <
1 4 o s A 2
e\l
Solution hOw
v "
. | & % %
2 4Y=
< T o

= e
=2V =] -

4 =2
sl -BH-' 4’

-4 27 4
Q12

) & =5 0 3 2 5
F X f -¥= V=
ind mafmices X and ¥, If2X [_4 - 1]andX+2 [_2 1 _?]

Solution
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Qiven,
sy [2F1] (i)
w313 -
Now find
eav-newon -2 % 7 33 T 3 (using squation:(ijana(i)

12 <12 0] [3 2 5§
= lx-2yox02y-[_a 4 2]0[_2 1-7]
1243 ~1262 ms]
= o=
8-2 441 2-7
= s“[zs ~10 3 ]
-1 5 =%
2 -2 1
2 5“5[-2 1 -1 ]
2 co]? 21 ]
-2 1 =1
Now find. @ (":%
6 <80 32 38 . , L&
lb’-y)—?(xozy)-[.4 . x]'e[-z : _7] [u-& )n?s;h?ﬂ
- b.y_zx_‘y.[s -60]_[6 4 xo] \
-4 2 1] |4 2 <14 - ,
- < 6«6 «6-4 0-10 : ) »
444 2-2 1414
g -10 =10 4
= 'Sro[o o IS]\ ) @
02 & O QW
= -Sy--S[o 0-5] y § f
= - o 2 2 1 /Q\ ‘."‘
Y*lo o -3 . 3,
e 3 W g
Hance, Yo A
1 21 0292 )
”'[-2 1 -1]"'[0 o -3] (j',zs\
7
Q13
. 0 R 375
[fr-¥=|11 OlandX+Y=|-1 1 4|, findx and V.
1 0.0 118 0

Solution
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Nowfind,

™ + O
u . @

3]1

1
0
0

- 4 O

1
K=pi+(x+p)= (1
1

145 141

-
=

1+

141 0+4

[1+11 048 040

1-1

Jrrr— 1

6 2
0D 2 4
128 ©

2x =

L L' I =
m e 00O
ol O D Mo T

n% N O Q
E %
1 f

Now find,

1
il
0

} Q’
N

1 1-1 0-4

1-3 3-8 4-4%
1-11 0-87050

b
-

1
1
0

1
een-teens)s
1

Koy ok =y =

=

=

oMo
N oo
11..5
—_—
"
S
5 NG —
- N o
™o oo @ -
- 7w N o e
1 .
S %
S
: [
X

Q14

[3 -1 4
-2 1 3

]m

1 2 -1
04 3

Find rmatnx 4 if [

Solution
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Given,
1 2 4+A=[; =1 1]
-1 0 9] 4 -2 3
- A e 9 -11 1 2 4
4 =2 3 -1 0 9
[9—1 -1-2 1—¢]
= =
4+1 -2-0 3-2
g =3 =3
= A=
[5 =2 =6
Hence,
g -3 -3]
,q=[
5 -2 -G
Q15

= Fo12

Ch 5 — Algebra of Matrices

Il’r-‘.-[‘31 ‘].5-[‘ 5]. find matrix C such that 544 36+ 22 1= a oull matris.

Solution
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Given, 4 -[? ;] 8 -[; 15_,]

Let, C = [" "]
Z w

Sinee, BA=3842C 1= 3 null matny, so

SA+3AB 20 =0

5[91”1 Sl,.a[* v]_[0 0

17 8 7 12 z w| loo

36 5 3 x5+2~ ¥ 0o
4 -

135 40 (21 36]| [2z 2w no

= 454342y 5415424 ] [0 O

35421422 40+364+2w

]

Il

- [48+2x 20+2y 00
|56 +2z 76+2w 0o

Sines, corresponding antries of equalm strices are equal

2542y =00
48
S s

2
x=-24

7642w =0 Lo

Wo=——
2

w.=~-38

DR
Hence, ¢ = |+ —10
28 -38

Q16

2 =2 g 0

IfA=(4 2|, 8=4 =Z|, findmatri= X such that 24+ 3% =S8,

= 1 I B

Solution

Ch 5 — Algebra of Matrices
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Glyen,
2 -2 g8 0
A=l4 2| 8=14 -2
-5 1 3 &
And
2A+ 3% = 586
= Iy «58-2A
B N7 :z =2
= Sk=5|4 2(-2|+ 2
i N -5 1
(40 € 4 -4
= Ive |20 -10(<| B 4
|16 30 -8 2
[40-4 0+4
= Ix=|20-8 -10-%
15410 30-2
EL 3
= Sx=(12 -14 5 3 4
25 28 / Oy
36 4 ] & MR
L 4 2 /
3 3 \ R ¢
= o] A &, *
2 3 N
25 28 o tNY
3 3 | > >
4 N \:4‘ '0
12 3 oy
- Ve v
= = 4 —14. a0l )
25 3 &
3 Z “
ol 3 " ).’s '
Hence, N4
" 4 v'\“. >
12 3 o 2
3
Q17

If.-‘-'u-[; 7_13 ;]andﬂ-ﬁ ‘J‘ ‘l]. find the matrix C such that A+ 8+ C 15 2er0 matnx,

Solution
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GIven
1=32]  [#-1-1
|2 o oz) 1 9 -1
&hd
MA+8 e =0
= C=-4-8s0
=3 C=w=M=>4
[1_ -3 2] [z -1 -1]
— ] D= = =
20 2 1 0 -1
P o - 1 8 1 W
= Tlge-2l o 3
- o [-1-2 341 241
. TlLEot m-l <34y
= G- 2.8 -lj|
-3 0 -
Hance;
o[ =
3.0 -1
Q18

Find %y sstisfying the matrix equation [x;y

Solution

x N

Ch 5 — Algebra of Matrices
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—
>
N |
<
x
|
*
[—"
-
—
w

-2 2]_[6 il 0]
1 0 -1 5 2x 4y 8
x-y+3 2-2 =242] [6 @ @

[ 441 x<0 6-1}‘[5 ¥ 4y 5]

[x-y¢-3f.‘ u]'[s 0 u]
£ ¥ E] IS5 2x4y¢y §

Use know that, corrasponding =ntries of 2qual matrices are equal. So,

¥x-y+3=f
D, $=k=23 —0
and N=2x4y
= 2y =Ny =0
= N+y=0 —=(i1)

Adding equation (i}, {il},
X=p+x4y=3+0

= 2y =13
.3
= Nom -
a :
2utin aquatan (i), 3
Ny a3 'v’ 4 4
= S e p / 2 X, 9
§ Y S \0 //.s b
3-3 \ A\ €N
= -~y = e ¥
v Z 2 ’2y
—_ Vo= __3. > v 4 ‘o:\ ’
2z At
-
Hshoe, v v
3 -3 K3
N - é'v - T_.‘- "\g J
NV
0/&%‘ v
Q19 .“V
)0.\ 3
Find #,y satsfying the matrly equation [x }"3;2 z-3+[¥ 4 5]=[¢ = 12]
.\“0 v
P

Solution Vo
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[¥ y+2 z-3J+]y 4 s]=[4 2 12]
= [.-z R e :-3+5]=[4 B 1'2]
= [.\t .y yoﬁ .’.#2]-{‘ ] 12]

wa know that, orrssponding entrigs, of gqual matnees sr= egual, So

Ne+y =4 --—(J_)
y+H=g - ==
Z4+2-12 - ==y

From squahon (i), We get
y=2-6
y=3

put the value of y In equation (i),

Ny ==

= K+3d= 4

= N=4-3

= B | ]

From squation (i) T 3 %
2=2=12 - NN
z2=12-2 & MR
z=10 N\ 2 0

/ » ad
Henos, \ " & \ ¢
x=lLy=32=10 ";
v \ 4
Q20 b g
'
N\ 4
Find x, y satisfying the mainx equations N
N\
2] [3] [-® A
8 v
ks + W + =] L
[1 517 1-11 A
o"v”’
AN
Solution L

L,=_-'c.-|!“~=[f.a,}:|,‘.‘__ﬁ ke a matnx andlet k be any scalar then
H 'ﬁ'}=[k allm-u

us=ing this we get,
2RI+ [1-1

% Sy =11 0
adding the corresponding entries of the matrices by matrix algebra
=+ 3y -8 _[D
L + Sy - 11] - [E]
The corresponding entries of equal matrices are equal
= 2+ Iy=-8=0

£+ 5y-11=10
sclwing the two equations simultansously we have values of « = L, v =2

Q21
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3 4] 1yl [7 O
IFE[S x]+[0 1]—[10 5],ﬁn-:lx and y.

Solution

Given,

o5 2o 1]l €]
s« 1] e
[so 2*[o 1] [1o <]
10 2¢) [0 1] |0 ¢
= 6+1 B=y 7 0
- [10+0' m—+1]=[1o 5]

7 By o 7 0
16 2% 41 10 5

(]

mn

Since corresponding entries of egual matnces are egual, So & oK
Ghy=0 WV
y=-8 220 28 4

a g 3
And Y 7 O
2x41=S5 A8 & N X
{ NS
=5~ A\ L PR P
2x=5-1 3 D .
X - i 0/, hiag >\
2 )\ . N
Xxw2 2 N o (’.'>
§ >w
Hence, > 5
X=2y=-8 \‘{,z
S
O
Q22 W
SO
< W
% o
£y 9
3 10 A1 273 4 4 10
Find the valde of 4 a nta-2ero wcalar A w2 -
3 ags -1 32| |42 14
Y
. » N
Solution LV
Giver,
[1 0 2 1 2 3] [+ 4 10
i +2 -
13 4 5 -1 =3 2| |4 2 14

» (4 0 2%] . [2 4 &]|_ [+ 410
(32 42 51 |-2 -6 4] |4 2 1%
12 4 zx¢ﬁ‘|_[4 “ w]

[37-2 42-8 Sv+4] |4 2 14
Since correspanding entnes of equal mamcas are agual, So

=4

i=2wa
= I=2
an

R-2~4

2-6
= i=2
Hanca,

i=2

Q23




RD Sharma Solutions Class 12

Find & matnax X such that 244+ 8 4 X -0 whera
A<t 9] 53 2
2 4 1 5

(UH

Ch 5 — Algebra of Matrices

g 0 2 =2
IfA=|4 =2 |and B=| 4 2 | then find the matrix X of order 3 =2
36 -5 1

such that 2A+3X=58.
Solution

(¥
plven,

wof3 efe 7]

and
ZA4B84 5 =0
= Nw =24 -5 \
= e -1 2] 19 -2 2
3 4] |15 \
[.2 -4] [3 -2] .
=3 x = -
-5 -8B 1 E : >
[2-3 -4+2 N
= N - %
[-6-1 -e-s] :./,\
-1 -2 W&
— P Va0 )
-7 213 N
. .' ¢
Hence, 453
L[t -2 L Ny
f = Ve
-7 -13 R
A\
L
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(if)

8 0 2 =2
Clven, A=| 4 =2 |and| 4 2
3 6 -5 1
Also we have 2A+3X=5E
Thus, we have, 3X=58—-2A
2 2] [8 0
-3x=5 4 2 |-2|4 -2
-5 1 EN:
[ 10 —-10] [16 0 |
=3x=| 20 10 |-| 8 —4
| =25 S | 6 12

= Ix=

= 3Jx=

Q24

Given3

[ -6 -10]
12 14
| -31 -7
=10 ]
© 3
PR3
3
=) N
3 3 4

FORLT ]

Solution

2 L

[10-16 —-10-0
20-8 10—(—4)
| -25-6 5-12

Ch 5 — Algebra of Matrices

y
< >
»
X
¢ A" <
47, o« ~&
p Y /D K>
N Ves ¢ PN, Nad
A NS
A\ ;s ’i,
W
£ «S TS
\
\ . 3
A v v 8§ 0)
¥ <N
Sw
\SY "
N&
o
o
ALY
'S
e N i
< W
%
$
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[z ¥ X t 4 x4y
3 = -+
[: t =l 2t [=+t 3
[3: 3y] [x+4 Hox+y
— " =
3z 3t |-l4z+t 2t43
Comparing the corresponding elements of these two matrices, we get
Jx=x44
=y=4
=x=2
Iy=64xey
= y=6+x=6+2=8§
= y=4
t)
0}* : *yo
3t=2143 SR ¥
32 <
= t=3 M &
4 Vs M .Qg‘
W &
Jr=—l4z+t N W O
N l" TN ¢
===+ t=~14+3=2 £ Nag A ad
\ \’/.f S g\.o
:..:I \\ PO v v \ :0"
H at
. SN o
x=2, y=4 2=\ and t=3 \\,ﬁ’,"
AN
N4
.\» v
Q25 Y
= Ng
49 3
b NSl
Find «, v, 2, and t,if A -
[a 5 ] [3 4] [? 14] N
2 + = .
7 y-3] |t 2] |15 14 AN

Solution
3 4

2} voal]
3 I 2

[2x 10 ]*[3 4]-[ 14]

i3 2y-06 1 2 15 14
_[exe3 14] [? w]
T| 15 2y-a]” |15 14
Comparing the correspanding slements from both sdes,
28 +3=7 =5 25=4 = =2
2y-4=l4= 2y=10=y=2
Henes, x =2, y=108

% 5
7 y=-

7

s

14
14

-

pl

Q26
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If X and ¥ are 2 x 2 matrices, then solve the following matrix equations for X and Y.

2 3 -2 2
2>{+3‘|‘-[4 0]13}(+2'1’-[1 _5:|

Solution

Let ug solve tus prablem uzsing simultanecus linear
equaticn and dgebra of marices.

+v=[2 3| )
4 0 !
342 = ["2 2] .......... (2)
rultiplying the first equatian by 3 and second eguation by 2 we get,
. _ =2 3 ot
6x+9v_:.[4 c-] ........ (3),
=2 & g
E 4+ =2 & Tl e , : N
2 2ot | S
Subtradtinig equation (4] fromequation [3) we have, NS
ey= 32 3|_of2 2 Wit
i = 1 l1 -5 N
= 5 = 5 Jl= [ 4-| q 3 2
12 @ 2 =10 y
oy = 10 5 Nw
10 10 e »
1110 5 \
= T -
E-[HZI n:l] b
— 'f ka? -— A o.\‘
2 2} L
Sirmilarly; multiplying the equston [J_,i\l:i\;f;‘ and eguatian [2) by 3 we get,
23 Ca¥
=¥ 5 o7
4% + BY _[4 D]........[_}.

._2 =
gx ..P E‘SI- = 3{ 1 __r‘-}.lllllll ---{6;'

Subtracting equation (6) from equation (5) we havs,

|4 @ i =5
g = [6]_I-6 I:-'I
8 0| |3 -15]
. ) H R
—-08 =
=[5 1s)
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Q27

Ch 5 — Algebra of Matrices

In certain city thiers are 30 colleges, Each college has 15 peons, 6 derks,
1 tyst and 1 section officer . Express the given infarmation a5 3 column matriz
Using scalar multiplication, fing the wtal number of posts of

each kind in all the collegss

Solution

Lar Areprasant 1he post allocation matrix for acallage, 5o

15 Peons

e
a=| © Clarks
Typis

1 | Section officer

Thetotal number of posts of each kind In 20 celisges In given by

= 30A

15

6
=30

1

1

450 Feons
30A=| 189 Clerks

EL Tynist

30 | Sectlon Officers

e v
Xy S
¢ 4
3
.
* R $
/¥ v al %
‘s s & |
¢
/7 3
g ¥ 4 N3 s .
a £ &y PN, Nad
Rad
QW
" e
4 ) o ¢
2 & S
A ./ . %
’ \J
Q 3 N 4
¢ a
\ ad
vow
SN S
o
S
\E.~
o
Ao
8D
{\\./
ALY
.
b N i
‘g.r
w
L9 9
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Exercise 5.3
Q1

Cormpute the Indicated products

0% o 0]z 75

i

a8 -h
b a

|

LSS I (N |

=

D B W ) B 8
W o -

o N
o2 um
| SR |

-_—

-—
—

w
U oo oW

Solution
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Ch 5 — Algebra of Matrices

8 h) [a &
b ~b a] [b 'a]
RECICRIDIG: (9)('5)*(0)(9)]
(<) (@) + (2)(B) (-b)(-&)+(a)(3)
_'a3+b’ —ab+ab]
|-absad b4 F
_[#+2* 0 ]
D &b’
Hanos,
[a b] 7 —b]=[92+b2 0 ]
-b ajlb = 0 &bt
, 1-21[1 2 3
Q) [2 3][—3 2 -1]
[+ (<2){-3) (1)(2)+{-2){2) (D)@ +(-2)(-1) .
L BW+EI-2) @)(@)+(3(2) (2)(3)*(3)('1)] %%3
(146 2-4 342 A:‘y‘\’ .
Tlz-g 4es 5-3] /DY ’v\:&b
72 & 8
-7 10 3 / O
Hanos, \ﬁ //g X»‘ﬁ (s‘;;r’
4 <2y 20 ¥} F7 R0s S WMAN
2 3][-3 2 ~1]=[~7 10 3] ’?:" N
: RN
[2 3 41 1. A2 § Q\}“
(i) |3 4s||g 2 4] '\{‘}
4 5 6] |3°0 & R
[(2)() + (30 () (3) tﬁg (=3)+ () (20 @5+ (3)(H+(4)(5)
=31+ (D (O)+ (5 (3)_(3)(=3) +(4) ) P(E)(0) (218} ¢ (4)(4) + (5)(%)
[(4) (1) + (S) (@) + (B)(3) [#) (-3} + F(B1(O) (N(5)+(5)(%)+(5)(5)
240412 <E+B40 104 0 '
«|340415 94840 156 425
(440418 1241040 20420430
14 0 42
=18 -1 58
22 -2 70]
Hence,
2 3 41 -3 5] 14 0 42
2 4 5|0 2 4|=]|18 -1 56
45 6|3 0 5] |22 -2 70
Q2
. 5 1 21
Show that A8 = B4 in A=[6 - r||c|E==|:3 4:|

Solution
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Given, 4 = [5
&

"‘3'[3 _?1][2 1]

[10-3 s5-4
12421 6+28

ol
7 4 32

Ch 5 — Algebra of Matrices

AB-[? 1] -—-[i)
33 34
BH=[2 1][5 -1]
3 4fle 7
[1048  -247
_[15+24 -3+23]
BH-[IE' 5] -==(ii)
39 25
From equation (i) and (i), we get
AB = B4
Q3 :
1010 123 )
Show that AB = BA N A = -1 1|landEB=|0 1 0O
3 4 1 &8 R\t
Solution )
‘\
i 29 i 2 3 K
Gluan,A-D—L :L.rEIJ.D % 7
o L. 10 ol
- 1.g.3 A
aa:a-:1u1u 7
z 3 21 1 ol>
14040 24140434 040
=| +0+01 O-1+1" EI+ﬂ+III
24+0+4 #H43+4 6+04+D
-1 -1.3
Ag=|0 1 O —t}
1 10
1 2 3l[-1 a
Ba=\0 1 oflm -1 1
11 0|le 4
-1+0+6 1-2+48 0+2%12
=|Q0+0+0 0-1+0 O04+1+0
-1+0+0 1-1+4+0 0+41+0
5 8 1A%
BA=|0 -1 1 —=[ii)
-1 0 1)
grom (i) and (i) A8 w BT

Q4
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1 20 o1 0
Showthat A8 =B84 10 A=-(1 1 O andB~-|1 O O
4 1 0 s 1

Solution

cven, A=

S ST

[

i
0
5 %
0
0
1

O4240 L4040 0D+0+0
«[0+140 L4040 040+0
O4140 44+0+0 040+0

30
AB=|32 3 0 —{i) v
1 40 P\ S
(g 10 11 2 © ‘Q;'
BA=|1 8 of/1 1 O \ . e
g 5 tf[¢ 10 X g Y
O+1+0 D+140 040+0 \
«|14040 340+0 040+0 b @
0+S5+4 D+45+1 D40+0 D o
110 \:",‘
BA=[1 3 8 —={1i) oY
960 K
From squation (1) and (i), we gst ’
AB & 8A ¢ 3
% %
Q5
AN
. . . W 1 =g y
campute the products 48 and B4 whickeer exsts in ﬂ.-[z :.;] ands-[a 3 l:l

Solution
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.4=[l _2] B'IdE:{l 3]
2 3 2 1

Since order 0f A 152 %2 and order 6T 8 s 2x3,
S50 A8 is possible but 84 is not possible ordar of A [s 2 x 3.

1 -27fL 2 3
"B'[z 3][2 3 1.]
(1)) ={-2)(2) (1)) +(-2)(3) (‘)(‘3)*(-2)(*)J
() (1=3)E) (A2 +(3)(3 (@)(3)+(3)(1)
_[r-4 2-6 3= 2]
246 4+3 643

(=3 =4 %
A8 =

W n

8 12 3

Hencs,

-3 -4 1
A8 -
- [e 12 9]

£4A doas ot exits

Q6 AV N
4 . p f 'o
N\ -
Compute the products A8 and B4 whidhever exists in 4=|-1 0 andE-[é‘.‘l 2]
-1 1 ’,
Solution Ve
o“ ’ 4
R
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3 2

4 =86

Awl<l 0.8 =

o 12
-1 1

Order of 4=3 » 2 and order of B=2 ~3 Sa,
4B and BA Bath exits and order of AB=3 x3 and order of BA=2 <2

3 2] .
AB=|-1 D 36

el i)
(3 (9+2)(0) B)E)+2)0)  (B)E)+)(2)
=23 =(0)(0) 2)(5)+(O)(T) (- (E)+(0)(2)
39+ @) (-HEH+MA) 0(8)+ (1))
(1230 15+2 18+4

=|-++0 -5+0 -6+0
-2+ -5+0 -6+2

Hersg,

(12 17 22
«|-4 -5 -B
-4 -4 =4
3 Z]
Bﬂs[‘ s 6] -1 0
0 12]|, 1] .
[ E)+(s) (-1 + () (-1) (4)(2)*[5)l°)+(5)(1.\] N\
(O)(3) + (1) (1) + (2 (=1) ()2}« [1)(0) +(2)(1)
[12-5-6 8+0D4+56] . &
“|b-1-2 D4p4z| D P
(1 14 . SN
“[-3 2] K-
d g
.‘\ ’\ya
Hence, . A/’\:"'
12 17 22 R o
AB=|-4 -5 -GB8R <40 2] N.ft,"
-4 -4 -4 % %
.
%
ND
Q7 & :;)'\

Compute the products 48 and B4 whichever exists in A = [‘1 -1 2 EI] and 8 =

Solution

Ch 5 — Algebra of Matrices

¢
2
»
3
% 2 e
2N 3
AN
N 3
' 4 LY
0 K \\’v
/R
e
¢ ¥V
»
%
a
1
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Hers,
%)
A=[1 -1 2 3)8= 2
3
2
Order of 4 = 1x 4 and order 0T B=4x 1 So,
A8 and 84 both exist and order 0f A8 = L1 2nd order of BA=4 x4, So
1]

AB-[1 -1 2 3];
2
=)o)+ (=1 (1 +(2) (2) +1(3)(2)]
=[0-1+6+6]
A8 -11]
a

1[1-123]

Ch 5 — Algebra of Matrices

g
1103
= @)0)

(2)03)

A=

©) 1) (0)((")

@1 1)
(31 e
(@)1 @e
G000

-1

N(3)
3)(3)
2)(3)

o —

0)(3) Y

74

-
-3
-

-

= M N o

N w =
oW oW

—
'
-
HE > o
o A
—
2,
O
4
.
.\
L AL
<
|
<

o

Q8

2
Compute the products 48 and 84 whichever exists in [-:'-', b][;] +[.=-.|J h,c, d] b
[

()

Solution
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=2

[2 b][;]+[a b e d]i
d
=[ac+bd]+[a’ bt ec? e—d’]
=[acq-bd=a’+b2+c:+d7]

Henes,
4

e b}[g]o[a bcd]
d
-[acood+azobz+c2+dz]

Q9
1 3 3
SHow thatas 8410 A-2 -1 -1 andBE-|-1
30 -1 &
Solution
% 3% =L -2 3 -1
4=|2 =1 -1|j8=|-1 2 -1
3 0 -1 -6 2 -4
1 3 A=
ap=|2 (|22 =1
3 o0 ||-6 9 -3
-2-346 F+bub =led4d %
a|-441486 65-2-9 24144 o
g R
S+046 9+0-9 F40+4 AN
[t 9 0 ';
AB=|3 -5 2 W ===
0 2 1
-2 3 1t 2 -1
BA=|-1 2 -1z -1 =1
-6 3 |z o -1
~246-3 -6-3+0 2-3+1
o ~144-3 -3-2+D 1-2+1
~S+18-12 -10-%+0 6-9+4
1 -9 0
gA=[0 -5 0 —ii)
0 -27 1
From squation(i) and (i),
AB & RA
Q10
10 -4 -1
show that 48 = B4 in A=|-11 5 0| arndB=
9 5 1

Ch 5 — Algebra of Matrices

R e
‘0 4 »,
-] v
.
1 .
- 2 28 4
’,' EN ¢ \\\,
t L o 3
e ¥ ’ s .
- S ¢ s\\’v
\\ s“ S % Na
y *
3 » 4 st
4 e
./ “ b%.‘
¢ €
. \g . o
a
ad
§ 2
> N
.
it
R A
\\(»
O
W
o
ALY
.
b N i
< W
w
3

=
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Solution
10 -4 -1 1° g 3
A=|-11 5 0|8=|2 < 2
g -5 1 LBJ
10 -+ =111 2 1
AB=|-11 5 0|3 4 2
3 -5 1|l1 32

10-12-t 20-16-3 10-8-~2
= |-11+15+0 -22+20+0 -11+10+0
9-15+1 18-20+3 9-10+2

-3 1 0
A =| 4 -2 -1 e 1))
-5 1 1
1 2 1]z -4 -3 N ok
gA=|3 4 2(|-t1 5 0 4
13 2|9 -= 1 7 o3
' 10-22+9 -4 +10-5 -04+04+1 N e 4 5 f;‘ 3
[34 8
=[30-44410 —32+20-10 -3+0+2 \ ‘&4 R
I0-33+18 -4+165-10 -1+0+2 3 ™ vt ¥V
. / L o
3.1 0 4 . ;
A= 34 -2 -1 wen(in} . : v L \3
-5 1 1 . Q o
From equation (i) and (1) \‘:‘ g4
AB = BA ¢ N\
{\\/
N 4
c"‘:
Q11 “:o
Q’I.‘ >
1 = 3 -7l 3 5 o
Evaluate o %/
[[_1 _4}'[_1 1D[2 4 s} AN
AN
'.:\tt/
00'
Solution

L |
IS w=
= @
o
[IE——)

N R |
«1 =4)"[-1 1]
[r+3 3-2 3 5]
~1-1 <441 4 6

+ 171 3 8
-2 -3)|2 4 6]

(442 1244 2046 ]
-2-8 -6-12 -10-18]
(6 16 25
-8 -18 -29]

”
—

| [N

Hence,
13+3-2'135_e 16 26
-1 -4} |-1 1})]{2 4 6] |-B -18 -28

Q12
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Lo 2fe
Evalugte [1 2 312 0. L|| 4
0L 2|e
Solution
L o €]z
[L 2 2]z D 1."4]
D128
2
=[14+44+0 D+0+32 24+04+6] 4
&
2
=[5 3 10][4‘
&
=[10+12+60]
=[82]
Hence,
1 o 2]z
[1 2 3{2 a 1] 4]-[32]
o126
Q13 ‘
* Hmoo2o 1 27 N
Evaivats |0 2 ﬂ? 4 1]—{1 A E]J 1
2 3174 N <
Solution

—340° U+1
=|[0+2 T+0 0O-
Z+3 -2+0 0-3
A =1 1
-2 B =2
£ =2 =3
Hernce,

Q14

Ch 5 — Algebra of Matrices
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r .y ;
ra=|L0 ,Ezll J .,m-1c=[°'|
' 0 -1 10
then show thast A: = E:" = C" = Iy
Solution

[t+0 O=+0
'[m-u l:|+1]

Lo
"[U 1)

A?=I2 _I:'Il

\
041 8+0 {
=[D+u 1+|:|] A
‘ﬁz'[l a] N g
- 1o 1 >

]y —I:iﬂl:l
Hence,
From equation [i:lrl:-:i:] and ful}

At=gt =" =,

Q15

=

TI".&.:['2 _l]ﬁr:-?iE:[D 4:|, firid 24% 28« ]
w2 T 7

Solution
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Given, 4—[2 ‘1] andB-[D 4]

12 3 -2 14| [0 1]
[3 -12] [0 87 [3 0O
3B 3| [-2 14] O 1]

3-041 -32+8+0
36 +240 3I-14+1

[ 4 -20]
|38 -1o]
Henca,
~207
3&2-2341-[4 2‘| »
ag 10!
> g N KX
Q16 g p Pl
Lt ¥
4 2 Cs®
IFa4= 5 ].pt'rruemat (A-20[4-31)=0 + 5
— PN Q"
Solution \&
:.\\’/
Givern, fi= < £ %, 7
-1 =1 % Ny
(A-2t)(A=-az %

)
Ry
'[:-41 ;21__[2 g]]
(|
, %

=0
Hanoe,
(A=z)(a-ar)=0

Q17

If A=l 1],showmam:-f “landad-|t ?
01 01 01
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Solution

I 1
Givan, &=
o 1

Hance,

Q18

ab

-

Ifd =

b2
,show that A= O
—-zh

Solution

[ab &°
Giyen, A= -
g~ ~ab

E
~% b
L L Y B ]

-

4% -

2% —gh

-a%hyan -3+t
| 00
“[o 3l
=0
HEnCE‘,
Ataq

Q19

If4= find 4%

cos28 s=inz2s
—sinzd cosz28)

Solution

ab bz} o~

Ch 5 — Algebra of Matrices
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cosz8  sinza |
Siven, =
-5IN28 co528
A= 44
[ cog22  @n28T[ coz28 sin2.9'|
|-sin28 cos25||-cin28 cos28)
[ cos® 28 - sird 28 coszZasin 4+ cos328sin® @
—Cas 29N B-Sint et d —sin® 26+ cos- 28
[ cosss 2endeos’ e
-2 sin cosze cos48
[sim:a cos2 8- sinf @ = cos 2&}
[ cos48  sin46
[ ~-sin4¢ o5
{smce 9n28-2§n9m39}
Henca,
4:_'m546 sin4d
T T |-sins8 cos46
Q20 , 4
2 =2 5 -1 2 E ¢
Ifd=|-1 4 S5 |and8=|1 =3 -5 show thatAB = B8O, . 00
1 -3 4 -1 3 5 ’
&P
= ‘0
Solution

Ch 5 — Algebra of Matrices
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Ch 5 — Algebra of Matrices

2. -3 =5 -1 3. 5
Giveri, A=|-1 4 5| 8«1 -3 =E
1 -3 -4 |-1 38
z -3 -g][-+ 2 =
AB={-1 4 5|/t -= =5
1 -3 =&fl-1 3 &5
[-2-3+5 6+9-15 10+15+25
=|1+4-5 -3-12+15 -5-20+25
-1-3+4 349-12 S+15-20
(0 o o
-0 8 @
0 oo
AB =0y, — (i)
-1 3 s|[2 -3 -5
8a={1 -3 -5/|-2 4 5
-1 3 5|1 -3 -4
[-2-345 3412-15 5415-20 s
-[2+43-5 -3-12415 -5-15+20 VW
[-2-3+45 3+412-15 5415-20 N o K
r Y 4% O3
0060 & 24 ‘;s o4 . ; v
=0 o o N W &
0 o0 i b ¢ ¥
8“03‘63 ._.lu) ,.\ .o{ /". /‘:;o,.s
rom equation (i) and (1), Tty 0P
A8 = B8A = 033 i © <
VoS <
4 Y 4
A
Q21 3>
N 4
XY
2 % x
g e -h a° b ac O,
fa=|-c 0 2 l|ands-|ad & bel, shn%ﬂsmtfqa-s,q-oml
b -3 0 ac he el »,.9/
N
o
Solution N
0 ¢ -h a? ab ac
Given, A=|-c & a|8<-|ab b2 be
b -2 0 3 b f
0 ¢ -4 —J: ELIE S
AB=|<= 0 a|sb B* be
b -3 Dllsc e ¢
[0+abc-abc 0+b%-b% 0+bc®-bc°
=|-ac +0+a% -ahc404abe —act+0D4 a0’
#Fbh-%p+0 ap?-ab?+0 abc-sbc=D
0D o
=00 o
DD o
AB = 0x3 —{ii)

Fram equation () and (il),
AB = 8A =045
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Q22
2 =3 =5 2 =2 =4
IfaA=|<1 4 S landS=|=1 3 44|, show thatAB = 4 and B84- 8.
1 -3 -4 1 -2 -3
Solution
2 -3 -§ 2 -2 -4
Given, A=(-1 4 &£ |,B=|-1 3 4
1 -3 -4 1 -2 -3

2 -3 -5|2 -2 -4

A =|-1 4 5|-1 3 4

i -3 -4||1 -2 -3
44 3=5 =d4=-0410 =8=124+15
=|=2=d44+5 2+12-10 <4+1l6=15
243=d =2=0%18 =4=12412

2 -3 -&
=[-1 4 =

1 -3z -4
A8 = A

2 -2 -4||2 -3 -&
8d=|-1 3 =<]-1 4 &
1 -2 -3|1 -3 -+

dp2=d =H4H+12 =10-10%16 ’\
o|=2=34 4 delBiz & eIERaE :
2+2=a =3-8+08) -5-10+17
2 -z -4 3
=|-1 2 4
I -2 -3 \
BA=8
Q23
-1 1 -1 0 4 3
Leta=| 2 -2 ZlandB-|1 -3 -3|, compute 4° - B2,
5 &5 5 -1 4 4

Solution

Ch 5 — Algebra of Matrices
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-1 1 -1 o 4 3
Given, 4=|3 -2 2 |landE&=|1 -3 -3
5 5 K -1 4 4
-1 1 -1f[-1 1 -1
At=|3 -3 3||l3 -3 3
E 5 5|5 5 &
1+3-5 -1-3-5 1+3-5

=[-3-9+15 3+9+15 -3-9+15
=E+15+25 5-15+425 -5+15+2%
-1 -9 -1]]
A%=lz 21 2 -—(i)
35 15 35
‘0 4 2o 4 3
BE=|1 -3 -3||1 -3 -3
-1 4 4][-1 4 4
O+4-3 0-12+12 0-12+12
=(0-3+3 4+9-12 J+9-12
O+4=-4 =4=-12+16 =-3-12+16
100
=010 — i} 3
DD 1

Ez

Subtracting equation (i} from equation I:l], o
=1 =9 =1 100
A*-g%al3 27 3|-l0 10O >
35 15 35 oo1 A
[-1-1 -8-0 -1-0
=|3-0 27-1 =-10 28
|135-0 15400 35-1 /
(-2 -9 <4 )
=3 26 3
(35 15 34 x %

R I | ¢
At-st a3 28 3
35 15 34

.

Q24

For the following matrices verify the assodativity of matrix multiplicaton i.e.

1 0
(AB)C = A{BC): A-[l - U].s- 1 Eandc-[l]
-1 01 o 3 =1

Solution
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v S 1 o
Gven,A=l < l8=l-1 2| and
-1 0 1 5 3
e
-1
( 10
;
(4B)c = 120, 4 |
-1 01 -1
0 3
[ t=240 0+4+0] |2
14040 404043 |1
-t o4
-t 3
|-t -3
-5
AB)C = =
(e - 0
v o2 ot Y : '
A(BC) = -12 %N %
( ) 10 1l i _1‘ VQ;O 3
‘ J \. //.‘ . 4
140 ‘
1 20| A N
=Lt o 42
= 6on -~
.Q“
_120‘13
10 1_3 ,\1*
2 \W
[1=6+0 Y
“|-140-3
apey=|"> = VAN :
—4 o
From equation (i) and (i) we get, ¢ :f"y
(48)C = A(8C) o o

Q25

For the following matrices verify the assodativity of matrix multiplication i.e.

423 1 -11 12 -1
[AB)C - A(BC): A=-|1 1 2[,B-|0 1 Z|landC=|3 0 1
301 2z -11 001

Solution
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i) Given,
423 1 -3 4 12 4
A=|t t 2|,8=|0 2[ic=|3 0 4
30 1 2 1 00 4
2 31 -1 1|2 2 -4
(ABjc=|l1 1 2[l0o 1 2f[|3 0 1
a0 tffz -t tfJlo o 1
(44D +6 -4+2-3 44443 -1
“|1T+0+4 =-1+1=-2 1+2+2 3 0 1
|3+0+2 -3+0-1 340+L]|0 0 1
10 -5 11 2 -t
=5 -2 5|30 1
|5 -4 4z 0 1
[10-15+0 20+0+0 -10+5+11
=| 5-640 10+0+0 -5-2+3
[ 5-12+0 10+0+0 -5-4+4 & 4l
(-5 20 -4 N ¥ B
AB)C = [-1 10 -2 I Vand
(%) -7 10 -8 L f‘/};..;‘.‘v AN
4 2 31 -2 11 2 -1 A\S ’f'; o ;;,"
Age)-11 1 z2|l|lo 1 2)|z 0 1 N
3 0 1fij2 -2 z)jo 0 1 4 W Nie
[4 2 3|[1-340 24040 -1-141 \\} 3 b » o.".)".
-|t 1 2{/0+240 0D+040 D+142 A X N "o
|30 l__2-3+0 4+04+0 -2-3141 - Ot
42 3)[2 248 N’
=/1 1 2||3 08 2 v
3 0 1)|<1 4 2 5%
8+6-3 D%0E12 44625 ‘{"'"
=|-2+3-2 2+04%8 -1+3-% <’
~6+0-1 6+0+8 -340-2] L ¥
o %
-5 20 -4 AN
AfBcy=|-1 10 -2 oy =
-7 10 -8 oo i

From equatian (1) and (i),
(AB)C = A(8C)

Q26

For the following matrices verify the distibutivity of matrix

multiplication over matrix addition e, A(8 + C) = 48 + AC

A-[l —1]“5_[—1 D}andc-[u 1]
oz 2 1 1 -1

Solution
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Given A-[1 ’1]5-['1 Q] c-[D l]
- o 2/ 2 1) 1 -1
e i P |
o 2])l2z 1]l -1
[t -1][—1+0 0+1]
0 2]l2+1 1-1
1 =1]f~1 1
S 5
[-1-3 z.n]
| O+6 D+0

seey=[7 1] --~()
i ERE g

[-1-2 0-1], [04-1 1+1
[0+4 042 |D+2 0-2

[-3 -1] [—1 2]
= +

| 4 2 2 -2
_'-3-1 -142
_412 2-2

2 N
46+AC=[ 5 1] — i) .
6 0 2

U=ing eguaton- (i) and (1), \
A(B+C)= 4B+ AC

i
Q27 ~N

\
{\ W
ALY

» c o’
For the following m atriees verlly the distabutivity o(m‘m?m
multiplication aver matrix addition 8. &(8 + <) Qégﬁ AC

>

5 = 01 » =1 <

- PR

A-11 1 .8-[1 1:landc-[n 1].\‘./
-1 2 \ 3

g
NV
4

+¢

Solution

Ch 5 — Algebra of Matrices

v y
"
¢ “ sé
V4 o 3
P -
F A R "
. N
SR/ e A\
e
4 ¢ ¥V
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[2 -1]
) 01 1 -1
Given, A=(1 1|8= Q=
11 0 1
.-L 2-
[ 2 'f‘o 11 [1 -1
AlB+cy=[1 1 b
LI ST Al IS
L-l ‘_
2 -1.0 1 1-1
i = [1+0 1 1]
ERE
2 -]
% 9|t B
1 2
-1 2]
2-1 0+2
a| 141 0+2
|-1+2 0+4
1 <2
AB+C)=|2 2 —
1 4 . ’ ,
2 Mo |? My 4 ) Zx
45+.4-':—11[ ]+11['] b £ 2% N\
S Lo B SPRES L & ¢ 2
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Ifw is = complex cube root of unity, show that
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-~ >
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wh ol ow wo ow? 1|||lw®] D

Solution
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Given, W is a complex cube root of unity,
1w wt woowt o 1
wows L |+|lw® 1 ow]|lw
w® L w woow® 1 _l.l|.r2
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ol -1-wZ-owt
- wE ot
—w[l+w+w2}

af -1 -w® - i
—1—w - we
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Hence, :
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Q32

2 -3 5

IFa=[-1 4 5 | show that & = 4

1 -3 -4

Solution

Since 1+w+w? =0
and w® =1

{using raason, (i)}
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2 -3 -§
Given, A=|-1 4 &
11 -3 -4

443-5 -6-12+415 -10-15+20
=|=2-%+8 3+15-15 5+20-20
24+3-% -3-12412 =5-15+416

2 -3 -5
al=1 4 §
1 -3 -4
=4
Henes,
Ate A
Q33
33 =
IfAa=|3 0 -4|,show thatA’-I3
3 -1 -3
Solution
4 S
Gaiven, A=|d O -4
3 =1 =3|
A% = A4
4 =1 =474 =1 -4 4
=3 o -4|l3 0O -4 A
3 =1 =3|3 <1 -3 /
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=01 0
0001
Henca,
Af= 7.
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fFl11x]joz1L]1|=0find x
21011

Solution
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Given,

10 21
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2.1 0ojj1

!
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1

1
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1
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3
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Q35 :
23 L -3] . [-48]7.. : KX
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Solution D A !
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Given that = ,
' [s 7][-24] [—9v]
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Q36
21 27[=
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0 2 4=

Solution
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Given,
z 1 2]«
[« ¢ 1][1 0 2| 4|=0
02 -4)-1
X
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-1
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N¥e==l0Orx=-2
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Hence,x =-lar -2
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Solution
civan, $
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14 11 /
D
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1
i
=5 [¥-2 v ox-4]1|-0
1
= [0fx=2) #2142 (x < 4)]=0
= O4x+x-4=0
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Heance,

Q38
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Ifr4=[3 _E]HFIdI =[1 ﬂ]. then prove that 4% - 4427 =0,

RER: -5+4]-_[3 -E]_[E n]
19-8 -B+4) s -2 |0 2

[t -2] [3 -=
= i 2

N\

|4 4] [+ -
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_[m @
|0 0
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AE_gqar=0
Q39
IfF A= ? }.51113: y D,thenﬂndﬂ‘sctl’lat.q:eﬂmﬂa v
1z o1 AV
Solution 3
31 10
Gen, A = e y J
Lok ¢
Ard -
Af=s544+ 10
- 3 A3 1_4[3 420
-1 2{l-1 2 -1 2 (I3
2 [;-1 3+27 _[15 5], [2 O
- 1-3+2 -1+4] |=5 mJ (]
[s 5] [1ts+432 s 'I
= =
=53] || <8 1043

Since, Corresponding entries of equal matnoes

are sgual, So
S=154+21
A=6-15
A==T

Q40

Irﬂ.-ﬁ ,l,] Sow hat &% =54+ 7l =0

e =
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Solution

1hrErn A=
ta B
=12

A% -58 LT

_'H 1][3 1]_5[3 1j|”|:1 L'Ij|
-1 2]|=-1 2 B 01
s 9-1 .'31-2]_[15 5]+[? EI]
-3-2 <1+4) |-5 10] [0 7
(2 5] Ji5 & 7O

=g 3]_[-5 IE]+IEI ?]
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(@ o

"o Dl
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Hence, 45 - 54 +7/. = 00

Q41 &

1f q_h 3] show that 4% - 24+ 3L =0 RS \od

Solution Ny

-10

A% - 24432,

(2 3z 3 2 @ O N
= -2 3 [N
B Bl (P
[4-3 640 4 B +]'§';§
-240 -240] |-2 of"{0 2
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[1-a4z 6-6.0]
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00
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Hencs,

A2 - 24 +3l, =0

Q42

Show that the matri= 4 = [‘3 g] salisfies the equation 4% - 448+ 4=0

Solution
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“lo D]
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Snow that the mamx A= [1

Solution A
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Given,

Since A% 124~ 7 -0
So,

& iz aroot of the equation A7 - 124-7=0

Q44

Ch 5 — Algebra of Matrices

i 3] 15 rootofthe equalfio AT -124-7 =0
2 ,




RD Sharma Solutions Class 12

3 -5 -
== = - ..._{'. Py __1
[Fﬂu-[_d E].ﬁndihat:Ju 54 =14
Solution
Given, A=[3 _5]
-4 2
A% =5A-147

_[3 -s][3 -s]_c[=2 -s]_ [t 0
-4 z||-4 2 -4 2 o 1
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=0

o
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i 3 1] :
A= | 1 show that A= —SA =7T=0

Usz this to find A*

Solution
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|
wae]d I3

[3@)e(-1) 3)+1(2)
LA 2A=1) =1(1)+2(2)

[o-1 342] 8 s
|32 sted|7]S 3

3
It s given that A4 =[ y

o -

SLHS =4 -544T1

[# 5_5 3 1.4 0
-5 3] -1 2 0 |
& s s sl o
-5 3| |=s 1w0]lo 7

~ R

[ o] o
e -7l e 7

[0 0]
) .o 0.4
=(=RHS.

nA=SA T =0 »-N
Since AZ -5+ 7140, wehave £ S
. R ?

AZ=54-7] | p
_ + 9 SRR M
Tnerefore, A" =A% x A= (5A-TNI5A -
= A*=25A% —35A/-35/A 448/
=a*=254%-704+49] ,b(\
=AY =25(54 - 711 -70A +49] Lo
=AY=1254—175/-704A+ 40!
- A'=55A-126/

=-A“=55[ 3 l]—lZG[ll 0]

“4

%0 4

-12 01
at[ 185 55 J_[lzs 0 ]
| =55 110 0 126
o at=[165-126 55-0 ]
| -55-0 110-126
s [ 38 55
=A™= g5 -16

Q46
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3 -2 | 0 _ .
If 4= nndl;[ 1_tmdksoth.11A-:kA—.‘l
4 -2 L
Solution
. 3 21| 3 -2]
A=ad= -zJL =3
_ | 3(3)+(-2)4) 3(-2)+(-2)(-2) _[1 —ZJ
AG) ) e (4
Now A = k=21
i =21 {3 —37 0
:)1' = k| -2 : “
4 17" 4 2 %lo 1 g
1 =21 |34 %7 12 0] 4 ’
= = | 7! ; 2 4
4 4| |k 2% o 2] A\ 3
M 2] [3k-2 -2 S 2 B4
=] = . \ ~a '
L = | 44 -2k=2 \Y - P
’ ' » 4 at ¥
/ . ~ % "
Comparing the correspondingelements wehave: © % © O (;'
3k-2=1 we ¥
=3k=3 &7
AN
:k:1 /\:o,
AN
Thus. the valueof kig 1. s»\"«;"
Q.I.; >
Q47
[N
Y
» ENY
IFA-[ 11 S] find & such that 4% - 844Kl = 0,

Solution
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Herg,
i g
A=
[55)

o S SR

F1. Off1 O 1o 10
-1 7]f-1 7 -1 7] o1

And

[0 U+I:I'!_[EI o *[k D]n[ﬂ n]
-1-7 0+42) |-8 58] [0 &) |0 O
[1 O g o k O] [o O
= -8 49]'[4_3 55]+L} .‘r}:[ﬁ -:.]
- [1-8+k 0+0+0 ]a[ﬂ IZI:|
-0+B+0 49-55+k] |00
[—7 ik o oo
= 0 -?+L.:|=[|:| n]
SingE,
corfesponding entries of squal matrices are squal, so
S R |
k=7
Q48
¢ 1 2 £N = x2—2
I A=[2 1], (*)=x*—2x -3, show mat:‘(»‘l):O
Solution N
Giver, < N
4,[‘ 2] and F(x)=x®-2x-2 N
2 1 Q,
F{A)= 42 -24-37 &
¢
[r 2‘[1 2 _2[1 3]-3[1 0]
2 1)i2 1] 12 1 01
[t+e 2+2] [2 4| [z 0
" 2+2 ++1]-[4 ?J-[G 3]
|5 4] [za] [30]
14 8] [a 2] 7|0 2
5-2-3 4-4-0
" [4-4-0 5-2-3]
00
"o n]
=0
So,
flAy=o

Q49
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If & = ﬁ B]EIT:I I -[ll,J T] then find 4 @ sothat & = 138+ uf

ru

Solution

. 2 3 L0
Givean, A= G =
1 2 o1l

Gilven,
A% = AA+ ul

2 3z = z 3 10
= =i +
B P S A 7 [y
4+ 3 5+a] [24 33] [p: I:I]
= = +
2+2 3I+4 4 23 0
(7 12] [22+u 3k
4 7| 2 2+
Since corresponding entries of equal matrices are equal, so

2+ =T === i
i=4 --={ii)

Put A from equaton [ii] in equation {1},
2(4)+pu=7
pu=T7-B

gi=-1
Hence, A=du=-1

Q50 -~

Find the value of x for whiteh e malrix product .5 Yy

20 0 Fl[«x 14¢ ¥ . N
01 9o 1 0 Q
1 =2 1| ¥ < -2¢ AY

£quals an identty matrix

Solution
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Given,
2 0 T||l-~ 145 7Tx 1 DD
0o 1 oo 1 ol|=|0D L D
1 =2 1| x -4 -2x Dot
“2x4+0+7% 20x+0-28x 14x+0-14x 100
= U+0+0 Os140 D+04+0 |« 10
% 40+x 145 -2 -4y Ix+0-2x g o1
Sx d x) 1 00
= 0 1 DI|=|0 1 @
|0 10x-2 5¢| [0 D 1

Since, corresponding entries of equal matrices are sequal, o

Sx -1l and 10y - 2«9
= ~-.1. andx-i‘
5 )
Hence X
VA

Q51

Saolye the matrix equation [ x I][—lP g][ﬂ=0

£ 4
Solution \ >

Hers, {i

oo SR N
-2 =35 K
= [k-2 0- 3]["}.n LS
8 A
= [(x-2)x-15]=0 N
= Y Dp 1B e » EH
< PN

= x?—Ex+3.~r—15=|j o4

= ww~5)e3fw =8 =0

= {x-5)[x+3)=0

=3 ¥=5«0 ar kKad=0

= i =5 ar |

So,

¥=5por -3
Q52
| 2
Solve the matrix equation [} 2 )2 o
| 0

Solution
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We have:
1 2 oo
[1 2 1]| 2 0 1||2{=0
1 0 2||x
0
=[14+4+1 24040 0+2+2]|2(=0
x
0
=[6 2 4i2|=0
X

=[6{0)+2(2)+4(z]]=0
=[4+4x)=[0]
rA=dx=10

=1r=-|

Thus, the required valueofx s —1.

Q53
Solve the matrix equation [x =8
Solution 8
We have. : ) : )

i 0 =
[x =5 =)o 2 TW4[=a"

2 0 3

7 |x

S|e40-2  0-1040  2c-3-3|[4|=0

X
=[x-2 <10 2x-8]j4|=0
|
:[x(x-!)-‘m-r'.’.r—ﬂ]:()
:[x: -1!’-404'2.1'-8]3101
=[x -48]=[0]
Lx -48=0
=y =48
:ox'—'i-hﬁ

Q54
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1 20
IfA=-|3 —& 5| Compus 45 - 444+ 3,
0 -1 3
Solution
1 20
Given, A=|3 -4 5
¢ -1 3
a*-4Atsan
(1 2 o[t 2 0 120 1 00
|3 -2 5|3 -+ 5|-4/3 -3 s|+3[e 1 0
0 -1 3)[p0 -2 3 0 -1 3 001
(14640 2-8+0 0+1040 4 =2 0 300
»[3-1240 6+16-5 0-20415|-[12 -16 20|+f0 3 D
[ 0-340 0+4-32 0-5490 0 -4 12| |o D3
(7 -6 0] [¢ @& 0] [3 00 p
=|-8 17 -5|-[12 -16 20|+|D 3 O o e .
-3 1 4] [0 -+ 12| [0 D 3 N\ N
[ 7-443 -6-840 10-040 § MR
“|-9-1240 17+16+3 -5-2040] \ 0
| -2-040 14440 4-1243 A A o
(6 -14 10 R N
=|-21 38 -25 \ ”“;
|-z 5 -5 Y
\$.7
N
Hence, ‘,“/
B, S14 10 e
A®-4R4 30, «|-21 35, 25 Rl
e 5. &’
&
Q55 RS
L

o1z
IFF ) = 2% - 2x, find f (M) where 4 - |4 5 0O
o2 3

Solution
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0L 2
Glvan, A-|4 50
02 3
And.  F(x) =x*-2x
= F{A)mA%-24
(0D 1 20 1 2 012
> flA)=|4 5 0|+ 5 n|-2|4 5 0
[0 2 3|02 3 02 3
[0+4+0 0+544 0+0+6] [0 2
= flA)= (042040 442540 B+0+0|-(8 10
| 0+8+0 041046 0+0+9 0 4
4 9 &) [0 2 4
= r{d)=|20 2o s-smn
|8 16 3| |0 s
[ 4-9
= fia)=|20-8 29-10 8-0
8-0 16-4 9-6
4 7 2
= f{A)-|12 19 8
|8 12 3
Q56
g 1 :
Ir‘f{x]-.rﬂqﬁ-x. findd (4}, where Aal2 -3 0
=100
Solution %
3.6s
AN

[» 20 e S
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Giver,
o 1 2
A=12 -3 0
1 -1 0

and .Fl:x:|=)r3+ ax _ x

Ch 5 — Algebra of Matrices

= filx)=A%+44% - 4 -—-{i)
A=A x4
o 1 2o 1 =2
=2z -3 of|l2z -2 O
|1 -1 0){1 -1 0
[0D+2+2 D-3-2 0+0+0
=[0-6+0 2+9+0 4+0+0
|0-2+0 1+3+0 0+0+0
[4 -5 0]
FE =|-6 11
-2 4 2]
A3 - afua '
[4 -5 O]f0 1 2
==& 11 4|2 -3 0
-2 4 2|1 -1 0 A
D-10+0 4+15+40 S+0+0 )
=|D+22+4 -6-33-4 -12+0+0
| 0+8+2 -2-12-2 -440+0 \
-10 19 8 Ke)
A* =| 26 -43.12 R,
|10 -16 -4 N\
Put the vaiue of A, A%, A% I equation (i) %
f(A)= A® v 4A% - 4 K.
[-10 19 8 ei-1s KN L 2
|28 <43 <12l44|-6 1L~ 40|z -3 0
(10 <16 <4 | |-z & 1 -1 0
-10416-0 19-20-1 8+0-2
=| 95-24-2 _43444+3 1241640
| 10-8-1 -16+16+1 -448-0
6 -2 6
=0 4+ 4
1 1 4
Hance,
6 -2 6
fp0~ 0o 4 4
1 1 4

Q57
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10
fA=|02
20
f(x)=x3—6x2,+7x+2

— v

then show that A'is a root of the pelynomiol

w

Solution

102
Given that, A=| 0 2 1 |and flx)= > —6x% +7x+2
203

Theréfore, flA)=A>=6A% + 7A+2/;

First find A%
102] f1o2
A’=aAxA=[02 1 |x|021|=
203 |203
Now, Let us find A3
s08] [102]
At=a2xa=[245 [x[021
8013 |203]

Thus,
fla)=A3-BAT+7A+ 21,
(21024 [sofd] [1
12823 -6 24 5 47| o
134055 [@013) K303,
21 034) [30 Qual [ 2

=| 12 823 |-| 12 24B0[+["0" 14 7

34055 |48 0 78] |14 2
[ 21-3047+2 0 g,ﬁ-4a+14+o‘
=| 12-12+0 8-24+14+2723-3047+0
| 34-48+ 1440 0 55-7842142
(D00
=|lcoo|=0
000

Thus, A is a root of the polynomial.

Q58

12z
IfA-[Z 1 2‘J ther prove that 4% - 44 5] = 0,
221

Solution
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Givan
-
A=|2 1 2
2R o1
A%~ 44 -5]
g @ 2 & 1-2-3
=2 1- 2|2 1 2(=#j2-1-2|=5
22 2 2 1 227
[Tadsd PHI4d F444e2 4
=|Zr2aed 44144 de2e2(-8
| 2442 44242 1+-1+1] 8
(@ 8 & ] R
= 9 E|- 3 8l-|0 =0
B 8 g B 4] |00 5
[9-4-5 B-8-0 B-8-0
=(B-H-0N D-4-5 B-8H-0
B-B-0 B=8-0 0-—4%-5
[0 o o
=00 0
oo J
Heniee,
A% =i =5l =0
Q59
220
IfA=|1 4 0f, show hat & =744 0L, =
(O

Solution

[ S s
=
o ————y

g Mmoo e
& om om
]

o
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Givan,
3.2 0
A=l1 4 0
a o &
A% T4+ 100,
§ 2 0|2 2 0 3 2 0 1 0 0
= 4 Offr &+ o0)=-71 4 0O|+10(0 &t 0
o sjlt o s 005 00 1
(84240 H+Bad 0+040 21 14 0 o o 0
=34 4+0 2416+0 O+040 728 040 18 D
[0+8+0 B+0+0 D+D+25 o o 3B a o 10
11. 14 0 f21 14 o w o0
=7 118 0|-]7 28 0|4(0 10 @O
L0 0 25) 0 35 0o o 1o
11-21+10 14=144+0 0-0+10
=| 7-7+0 18-28+10 D0-0+0 )
| 0-0+0 O—T+0 25-35+10
G- 9 @ N4
=0 @ B \
0 g e
=0 5

Henoe,

47— TA 4100 =0

Q60

.

witheut Lsirg the concept of irverss &F s matne, find the matris [" L] gich that
AO' =

S =& ¥ =16
-2 3 za.." 7

Solution

B
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SivEn,
5 -Tilx ¥ -16 -6
5 30 U7 2

K, [&'-7: 5y—7u]-[—16 -ﬁ]
~2X 43z -2y + 30 T 2

Since, corresponding entries of equal matnces are 2qual, so

Ch 5 — Algebra of Matrices

Sy=-7z=-16 —1)

-2+ 3z T ---(n)

Sy = = -0 -— (i)

-2y 4+30=2 -=fiv]
Solving equation (i) and [li)

108 - 142 =32

-10y + 1582 = 35

2=3 o

Put the value of = in equaton (i) QPN .

S¥-7(3)=-16 N N
= Sx = 16421 ";4 X {j»“:
= Sx =5 WV ',‘z v \\’v'
= X=l A\ L) SN ’r.‘\:

3 » 4 st
y e

Solving equation (il) and (1v) S . ;f;é‘

10y — 140 = -12 Y N\

-10y + 154 = 10 S o

ey Miorie ) inllrid P

=2 e
PR

Put the walue of w in gquation (i) AN

Sy~ T =6 ‘,\'».,f“
= Sy-?(-.?}-—& s X 2
= Sy+l4=-6 b Sy

= ] O
= Sy=-20 N

3—4 R \0‘

: y 2 "\0
S0, L O )v

VT -4 ®

Zul 3 -2
Q61

Firnd the matrix &2 such that

1 > 5
o 1

[0 i]"'[f

Solution
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Givarn,
11 3 83 5
f‘-l:
o1 1 o 1

Since, [} 1] .-'1-["J v E-I
0 1l 1.0 1y

= A e 5 matng of order 2«3
50,
3 sl
Lara=|? b €
¢ & r

"11ab-:_33 5
o1ld e 7] [t O 1

= s+d bse c+c] [2 3 &
O+ O+ O+ Lo 1

Since, correzpanding entries of squal matrices are equal, <o
dml =0 F=l
And a+d =3
@41Ind
d&m3=1
amZ
bh+e=3
bh+0=3
hw3
Afnd cC4T=5
C4+lmb

C=4 ¢

Hence,

Q62

[
Find the matrix A so that A ‘ 5

w9
o W
LV R |

Solution

9

Ch 5 — Algebra of Matrices
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Itis given that:
5 - - &
A 1 2 3 1l 7 8 9
4 5 6 2 4 O
The matrix given onthe RHS. of the equationisa 2 * 3 matrix and the one given on the
L HS. oftheequationisa 2 * 3 matrix. Therefore, X has to bea 2 * 2 matrix.

u C
v let X =
Now, le [b d]

Tharefore, we have:

HE - e

[a+4c 2a+5¢ 3a+6c]_[—7 -8 —9]

“lo+ad 2+sd weed| |2 4 6

Equatingthe corresponding alements of the two matrices, wa ha
a+dc==7, 2w+5c=-8 du+bc=-9

b+dd=2.  2Wb+35d=4. 3b+06d=6

Now,a+4c=-T=2a=-T-4¢

“a+Se=-8=-14-8c+5c=-8
=-3c=6
S¢==2

-'.a=-7—4(-2)=:-7+8=|

Now. b dd=2=bp=2-44d

5 2b+5d=4=4-8d %54

:-ugd € ;‘
=°d‘=b,°_;, 3 N4
“b=2-4(0)=2 = 3
= -7 c=-2 = v
Tlms a=1> 2,4=0 “\Q_&
Hence, the nquuedmmx.Yung\ ol
Q63

Find the matrix A such that
4 -4 2 4
1jaA=|-1 2 1
3 -3 6 3

Solution




RD Sharma Solutions Class 12

We know that two matrices B and < ars eligible
for the product BC only when riumber of columns of 8

Ch 5 — Algebra of Matrices

1s equal to number of rows In C. So, from the given definition
we can condude that the ordar of matnx A s 1x 3 |.e. we can

assume A =[x, x, %]
Therefore;
-4 9 4
[r X5 13],‘3 -1 2 1| ,
-3 6 3|,
,) 4x(x;) 4x(x) -4 8 4
= 1x(x,) Ix(X. lx(xs) =|-1 2 1
_3:(11) 3:(x7) ’ix(x:‘) - -3 6 3&3
(3, 4, 4x, -4 8 4
= Xy Xy Xy =|-1 2 1
3% 3xz xshy -2 6 34, \ 4
= dy, =-4 , 4, =8,4¢, = & B
» - /}V 3245
Solving Xp= =1, %= 2, X3=1 A N
So, matrix A= [-1 2 1] A £ I° A\Y
K« W >
o Y " & (
«7 A o
Q64 \\} / Nl ;»:
’:vo .\g:s.
Find the matrix A such that <N N
-1 0 -1 ¥ A, o
213]-11 ojffof-a W
N
o 1 = &
Ny
%
\'\,'M
Solution Q.Q/
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Jsing matn s multiplication,

-1 0 -1 1
e, A, =21 3], 8= 1 0flandA,= (D
0 1 1 i
-1 g -1
Mow, A8, =2 1 3]|-1 1 0 |=
g 1 1
=[{2x-1)4{1x-1)4 (3x0) (Zx0)+{1x1)+ (F=1) [2e-1)+[1=0)4(3=1]]

[H¥]

4 1]

4
and (A A A= [-3 4 11|10

=1

a[[=3x1)a(4x0) ¢ (15-1]]
(AAA; = [-4]=A

Therefore matrix & = [- -4]
Yote | The problem can sisobe solved by calculating (A A ) first
then pre multplying Ifwith A, as matrix mulaplication =
gEEaciatve but one must nat changs the order of multplicatian.

Q65

Fird a 2«2 mamx 4 such that

All ) A N
[+ 47" 4

Solution
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-

=
Let, 4 ~[ bJ

c d
Given,
4[1 —2]_6[1 u]
1 4 n1
- Ia b] 1 —2]=I6 D]
c djjr 4] [o6
el “2asud 6 0
[c s -2+ -sd]'[m 6]
Since, comesponding antries of squal matrices are equal, so
g+b=06 ==
~2a+db -0
c+d=0
-2c+4d=6
Solving equation() 2nd (i)

da+4b =24

-23+4h=10
= =)

6a - 29
24

- & = e

— il
(i}
—{1¥)

&=% >/

Put3 « 4 in squation (1)
2+b=0
ash=8
h=6-4

Salving:eguation (i) and (Iv) 8
2c+23 =0 R Ny
2o+ 43 =6

6d=8 ~
6 4

G-g N

a=1 &

Putd = 1in equatian (i)
c+d=0
c=—]

Henge,

Q66
_ 0 o 16
IFA—L‘_ D.ﬁndA i

Solution

Ch 5 — Algebra of Matrices

. s
N
¢
<
4 ® 4
Y 54
b
* ) \sv‘
s/ €3 ¢
o ¢
A s v N N
& 4
{ N\
/%
\ < N
3 >, s ¢
.8
N ¢
s 83
ve
PN
5
&t
>N
>
’
£ «
¢
¢ ’ 4
o
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Givan,
H_[D EI]
4+ 0
4% = A A
o ojfo a
'L-nﬂq J
O+0 0O+0
=[EI+D D+III]
oo
s o]
=0
a = 4% w4t
=0%0
=0
At o ataat
=0=0
=0
=1
479 is null matrix.
Q67
IfA-[S ;],B- ? Eﬂandxz--l,

Then show that (& + B)Z = AZ + B2

Solution

Ch 5 — Algebra of Matrices
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Salving the LHS of the given equation we have |

0 - 01
= A+B—[x 0]-{-[1 ‘-"]
A+B=[ Q -x+1]
x4+ 1 0

0 -x+1T 0 -=x+1 0 =x+1
(A+B)’=[x+1 0 Iz[x+l 0 ][x-l»l g:l
3 _ (Ox0)+{(~x + 1)x [x + 1)) (0x (=x + 1))={(=x + 1) 0)]
(A+8) [ [(x + 1)10)4(0;.[7( + 1)) ((x+ )= [ + 1))+ ({0x0)

(A+BY = [1 '[;z 1_Dx:].
Solvihg the BHS we ger,
R i
(0w Q)+ ([ = [x)) (0 ()] +([-¢) = o)]‘ [ (0x0)+(1x1) (Ox1)+(1x 0)]
((x)x@)+{ox(x)) ({(x)x(-x)) +(0x0)

& x1) (1x1)+(0x0)
2 pa_ [ 0]t @ : ;
B hp [0 ]*[0 x] 4&’,\'3"% X

AZ +B’-[

-x=
1-x* 0 ]
a0 1-%
Subsitubng the value of x* = - 11n the LHS and RHS above,

A’+B’=[

4 : \ M
= [ o ] [+ O] . SACR.. P\
s.ogio [IF¥ 0 |_[stgoN N2 .
Aee [ 0 ;-x’] [0 :1*1] [0’2\@'
: e
= (A+BF=A+6% \
S .o
N
)
Q68 {?§“
e
A
10 -3 ~,:’«/
[FA=|2 1 3| then verify mag‘fQ=A(A+l),
at 1 {‘;\‘V
where lis theidentfy matnx

Solution




RD Sharma Solutions Class 12

Salving e LHS e

1 o0 =3F

AT 4b=121 3| +
o1 1

1 -3 -6

= |4 4 0

2:2 4

[2 -3 -9

= |6 5 3

2.3 §

Sclving the BHS |2,
10=31(
AlA+1)=|2: 1 3

o1 1|
Moo =3]FT

=2 1 3
01 1] ]

[2 <3 -9

=& 5 3

(2% 1§

So, LHS =RHS verified.
Q69
If A= [ 34 jj'} then find a2

Solution

A

fd B

Bl

Dok =

o

b ot

-

L B

o -3
1 3
11
0 =3
- S 1l
-3 1
3 - | O
1 il
E
5

.

i
':|.

[

5
"

\

=54~ 14l Hence  chtaih A7,

Ch 5 — Algebra of Matrices
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We have,

A’[-34 .2]

Now; A=-m=[3 -5][3 -s]_[ (3x3)+(-5%-4) (3:-5’+[-5x2)]

-4 2|4 2 (<4x3)+ (2x=4) [-4x-5)+(2x2)
_ |22 -2
B [20 24]’
-5 25 -14 0
-5A= [20 -10] and -14[-[0 _14]
2= _ |28 -25 -15 25 14 ©
A= [-20 24]’ [20 —10] " [ 0 -14]
_ [ 29-15-14 2542540
[-:.»o-+ 2040 24- 10 4- 14]
_foo
- [o ) W
o ’\A‘»\, 2y
AZEA-14] = 0 //‘;\ RN
= A*-SA+ 141 a £ &Y
= A'=AA=(5A+14)A ‘\\ ' ;'v& ) 7
3 a2 A = GAZ By usng dist affm ovep ]
= A= ATA =8A7 4 144 [ X‘,M%hddsg@v
= A’=5[29 '25]+14[3 '5] \® W
20 24 =4 .2 \’Q),‘
S - [145 -_;35] [42 -70] ,\t,.\‘“
-100,/120 L6l 28 O
= A3=[187 -19 ~§'zs‘
-156 148 Prog
L g
R
Q70 &
» IR
LAY
Coas sinx ¢
Ifpfx)= [_ Gris mx],men show that P(x) Py) = P(%+¥) = 8 (¥)P(%).

Solution
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We have,

P(x) Pcy)=[

wsx SnNx|cosy siny
-3[N X CAS XN

-SiNy <casy
= P(x), Ply) = cosXcosy-SnxsSny Sinycosx +sinxcosy
S0 L - Sif X COSy - Co8 X Siny - €in xsiny + 008 X aosy

- cos(x+v) sin(x+v) ;
= Fx) Fly) = ) = Flx +vy)
R(x). Ply [-sin(x+y] 05 (% +y) ¢ y:
Now,
cos sin COSX  SInX
Ply). P(x)=[ v V][ A ]
-siny cosy||-sinx cosx
OO Y OS5 X - Sin Y Sin % SN X DS Y+ SN Y Dos X
= Ply) P(x)= ol Y y Y
-Sinycsx-oosysinx -sinysinx + 008 yCos x
s (x+y) sn{x+vy)
= I x| = =P +
Ry). P(x) [~9’n(x+v) s TocH ) (x +vy)
PCe) P(y) = P (x + ) = Ply). P(x) ™
,}o, : Y
o& &“
Q71 MW &
S S5 O3
A ’/ ;‘ {Q" ’\:‘vv
¥ 00 a o0 xa Qa0 .{{:“
ifP=|0 y O|land Q=|0 b Of, Prove that PQ =| 0 b 0'|= QR
00z 00 c N8 = ,‘;V:
- X
Solution AN
&
N 4
%f:s:
S
Ao
o
a7
0\.
Y
‘.fosv‘
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a o0
0ob 0
00 c
WA Q ]
=| 0 ¥ =xb 0
| O 0 z=c
[ka O 0O
= |0 vb 0O
|0 0 zc
a 0 O]z 0 0
and OF =|0 b D[D y 0O
oo cl|l00D z
[ ax u 0 0
= 0 b o= vy ]
| o ] Cx 2
fax 0 O A
= |0 by O 3
|0 0 zc $
a5 wa=an, ybh=hby K o=z
wa 0< 0
PQ=|0 vb 0|= QPR
0 0O =z N
Q72
[2 0 1J
IfA=|2 1 3| find A% -5A+4l and hence find 8 matrix X such that
1 -1 0

AZ-BA Al 4 X =0

Solution
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We haue,
2 0 1]
A=2 1 3
1 -1 08
Then ,
2 0 1|l 6 1 IN2 F0%2H Ix]l 2x0D 0%+ Ie=1 2x1 4+ 083 1x0
AR - AAS2 2 1 3= | 2x2+ 1x24 3x1 220+ 0xld+ 1x-1 Z2xl + 1x3 3x0 |,
1 -1 &t -1 & 2+ 12+ 0x1 1o +-1s14+0x-% 1ol +-1a0x0
-0 0O -5 4 /g
=5A=|-10 -5 -I5{, =0 4 0O
-5 5 0 0 0. 4
(8. =1 & 10 0 =57 4 Qg
Hence, A%-S844l = |9 -2 5 |+ [-10 -5 -15| +|0 4 ©
Q= =2 -5 5 0 o 4

[E-1044 -14+0+0 5-5+0
ARERdE = | 91040 22544 Ei540
| B500 145400 -2+0+4

% I
= |-1 -3 -1D
5 4 3
Blow, given is A-Sh+4[ =0
= X= -(A%5A+4l) )
[ o =3 >
K= -[-1 -3 -0
-5 4 2 .
1 4 2 4N
o e 1 3 40
5 42

Q73

Il‘x-‘.-[éI i]’ prove that 4" = [; T] Fc;:ur'alr positive integers n.

Solution
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Given,

“~[s 1

7o prove A" - [; :] wa will use the principle of mathematical Inducton.

Step 1. Putnh =1
A &

al=
o 1

AT strue for n=1

59,

Step 2. Let, 4% ba true for n =k, then

< 3] =0

1 k+1 N 28
0 1 3

Step 3) We have to show that A**! = [
£o, / i ;
A‘.l - A‘ 2 A z > :
2 4 >
= [; l][; i] {using equation [) and givenf . o
140 144 ‘ ) '
040 O41L \ ’

AA.;_[I lfk] . ‘\ <

a 1

\$
Thiz shows that A" |s trug forne - X + L whanever itis true form Wk
{;/
. ¢.A‘ v 4
Hanee, by the prinople of m=them alical (nducthon A" (sdrue for J positve integer
<

N o

¥ W
Q74 o
e .'&.
N :
2 h P Q.ta.’:‘-l
[fd= [ ] prova that 4% = o1 for evary positive int=ger m
0 i

Solution
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Given,

i)

To prove 4% = | =
0 1

wee vall use the principle of mathsmatical induction

Step 1: Putn=1
blat-1

L bl
a-1

0 1

a3 ]

A" jevueforn=1

Al -

So,

Step 21 Loty A" 15 true for n= k, so, p e
R blak-1) ° &
At = a-1 (1) o U N
o 1 ’,: & ” PN,
7" Py N
A2 S >4 RX%
Step 31 We have to show that N\ A B ’,‘."\: -
blab _q b ,\' At d
a-=1 \ * N/
0 1 > v ’,.,0>
At
§ 2 o)
N P
¥ o
Now, \;; ’
A‘Ql = Aﬁ "y :: .\
, o
- N
" b(e 1) 5 B oW
- I 3 & “{using equation (i) and given)
A
L9 9
0 1 &
bl -2 o
_|s*t+0 a"tu—u N4
-1 <NY
| 040 O+t » ENY
[ . ‘co‘\v
Sl #%-atbe -6
- a-1
L 0 1 J
i ; bla*+_1
4‘0[ - J.l —)
-1
| O 1

A% js wue forn =k +1 whenever it s true = &,

Hencs, by principle of mathsm atical induction A" 1= trus for all positive ntsgsre 0,

Q75
cosd isng
IFA-L.S"_IH ms.ﬂ]’ ther prove by princple of mathematcal induction that
_|cosnd Jdnnd

. for gl e A,
I =nnd msn&} :
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Solution

Given,
= cosg /sing
1sing cosg
To show that,
cusng | Enng
=l for dl ne N
[1 sinné cosna]
Putn=1
A' _ 358 1sn&
{SING cos&
Sa,
A istrue furn=1
Let, A" istueforn=-%, so
o coské  1sinkd i)
1snk& coshe
Now, we have to show that,
prIce cos(k+1)8 isinfk 418
reinfl+1)8 cos(k +1)8
Now, A%*% = A' x4 |
. ‘cosk® 1 sink&][cosd (sing
[sink® cosk# |l/iand cosé

[coskocoso+iZsinkdsing % cosk@sing Hisinkeds o
isinkocoss + i coskesing |2 uink@sing dcosSoozhg | o

O
_ 'coskamsg_—._sink'ﬁsit;b.ul {Eos k& 3ind & sin kag
| r(smkems_é'ésin?ﬂ) L COskEEos8 —3In 1]
\ ' o %

o &
cos(k+1)& isinfk +1)8]
rsin(k +1)8 cos(t +"i)'01 Q«?M

So, A% iz true for n=F +1 whenever g;’;%ue forr=4

Hence, By principle of mathem atical Induction A" is true for all pesitive intsger.
Q76

(Fan o8+ SN éslna R
-Bdna cosa-snz

s cosnaf sinne JZsinna bl
-Esnna  cosa-dnna

Solution
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Given,
- ‘[OOSG peina o2sine ]
~Esina cosw-sina
cosha+sinne J2 sinmx

To prove P(n): A" -
~Zanne msne-sinpa

]we use mathem atical induction,

Step 10 To show P(1) 15 true.
A" i5 true form=1

Step 2! Let, (k) be trus, so
coskm + Sinika JEsinka ]

A
— 2 sinke wsha—sinka

(0

Step 3: Let, P(k) Is bue,

Now, we have to show that
Ah,.[cas(k +la+sin(k+1)a Lsin(k + 1)« ]
—~Zsin(kl)a cos(k + ) —an(k+1)m
Now,

AV = g A
[coska +sinka  V2sinka cosa+sina  2sina
~Esinka coska-sinka| -Zsina cosa-sin

(coska +sinka)(cnsa +sna) - 2sinasinka

- os;
29‘nk .+ cos‘z‘.‘:‘ ain ka)
s Vfosa - sina)
N
>
[ cos kax cosix + sinkaoss « cos b s \ﬁmskn Snas wsifita +
bsinasinks - 29"‘4‘"*‘ R N Jéﬁnkums sinka sina
~2oosxsing - ﬁsmmﬂnlxmfoaﬁﬁﬂu -Zsmkmsnug S k¢ COS@ - COSa
a5 ke + Y2 sine sin ko . sinke~ 05 ka Sifa Sin ka

> — .
cosensha 4 sina sinke .&(smk.x 6“‘: sine)
Sina coska + Sinfa tose v

cas ~zinkasing -
-\E(sinka_msa ¥ cos ke Sine) (ﬂn’%%x asing

Sa v sinacoskq)

(msa+smm)( VEsinka)- V2 sine (cosha - slok“}

= [cos(k +2)a +sin(k +1)u VEsin(k +1)a
; 2 sn(k+1)u cos(k +La-sin(t + )=

So,P(k +1) 18 ue whanaver 2(k )15 lrue.

Henee, by prnople of mathem stcsl induction 2(n) 1= true for & positive integer. I

Q77

1321 3
fa =[0 11} thenuse the prncipls of mathematical inductin to show that

001

L nnin+l)/2
A"=lo1 n for evary positive integer n.
00 1

Solution
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Given,
111
A=(0 L %
00t
nip+1]
2
Toprove, A" = |0 1 n . wa will use the principla of mathem atica| inducton
g0 1

Step 1! Putn=1

L1 1!“1[

2 1 1 1
4'=|o 1 1 =0 1t 1
oo 1 0D 1
& P2
S0, A" is true forn =1 57 ™ o
4 ;
wo $2 4 <
Stap 2; Let, 4° ba true for = &, 50, 1‘//.,/. O N
k(k+1) 2 I AV
1k —— @ &7 D
2 \\ AR {o.
At =lo 1 [k+y) N 4 ’.,‘,,‘
P/ o w ‘e,
2% 3 \\} 3 . .‘ ~ .‘>~:
.: at
Sy o
Step 30 We will prove that A" ke trus forn =k +1 S
Oove
28NS
Now, :V
AR L "))
$%"‘s‘
L k A(k +1’ l"{‘
2 & 19 L Nd
=0 1 & 0141 {:/ (usmg =quation (a) and glv_en}
o0 1 oo A
;\\
» v v
= N
b(w L
14040 14K40 14k pss

04+0+0 0+3i+0 O+1+k
0+0+0 O+040 O+041

:1 (k 43y (k+1)2(ﬁ +2)

&} 1 (x+1)
0 0 1

"

Hance, A" 1s true forn = k + L whenaver itis true forn = k.
So, by principle of mathem atical induction A" is trus for sl positive intsger o,

Q78

If 8,C are n rowed squzare matnees-and iTA=8+C, 2C =C2,
€% =0, then show that for sveryn e N, A" = 8% (B« [n4 1) ).
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Solution

Wa will prava P(n): A™* = 8”& + (n+ 1) ] is true for all natural numbers
using mathem atical inducton.

Given,

A=B+C, BC=CB, C°=0
A=E+C

Squaring both the =des, so
A% = (& )

= A= (B+0)(84C)

= ATa B xB+BC+CH $CxC {using distributive proparty|
=  A*=pBisBCH+BCCE jusing &C = C& given|

= A¥=82+28C+0 {smce.- gven & =

=  AF-8%.258¢ —(1)

AT w8 (8 420)

Now, considar
P(n)t 4" =8 "[B4(n+1)C]

Step 1: Tp prove #(1) Is trus, putn=1

AN -8t +(teC]

A*- a8 +2c] \
A%-8* 280
From equation (1), P(l) 15 trues \ \:w
- 1 N
Step 20 Suppose PIK) is true. Q >
bl ¥ ~ é - )
At ghle s (k+1)C] &)% —(2)

Step 31 Now, we have ta show that P(k+ 1) s trus,
That is we nead to prove that,
k41
AMas [Bake2)c]
Naw,
At o gt gt

=8 Na sre jx[8(8+20]]

=8‘[8 +kC ]x[g " 2c]

=8 [e XBAEXIC 4 KC xs_+2tc’]

=g [52+28cu.3¢+21< xD] [smr:eBC:OS, c?=n}

8" [8*r8c(244)]
=8' x8[8+(k +2)C]
=ighst [B + (K +2)C]
So,  Anystusfor n=b =1 wheneeer 2(n) 18 true form=4

Therefors by principle of mathematical induction #(n)is true for 3l natural numbst.
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Q79

Ch 5 — Algebra of Matrices

If A= chiag(a,b,¢), show that &= diag(s",p".c") for all positive integer n

Solution

Given,

A=thag(a b <)
Show that,

A" = diag{z", 8%, c")
Step 1: Putn =1

al= dlag(a’,b'.c')

A= diag(ab.c)

So, N
A |s trug forn =L &
/;.V ‘:'\\\' s'ﬂ
‘ Y 7% D
Step 2: Let, 4" he true for n=4, 30, A & ¥ \AV
Ng 4 #, a4
At = mag(s’,b‘,c’) (1) A\ b 5. N\
1 \"(. o‘ £l
74 " ”'o
Step 3: Now, we have to show that. %.Q 3 " vV . ).\:
atet daag(a“‘ ket chl) \ S
B3 R 5.
Now. . St
A ot us AN
’ y D - ! .
= dnsg(a"Jb,‘.c“)xdmg(a,b_c) {ugmd equation (i) and given}
¥
4 o oo o P
A olo 2 ofle b o
~|la o S
- . A
#'x3+40+0 0¥0+0 @ro+o
-| oroso  oestxbgPoans0
0+3+0 p+040* g+0+et xe
'alcl i} 0
= U bﬁ.‘ U
0 0 !

A‘ ! - diag‘a"t‘bddt‘c‘wl)
So, Pin) s true forn « & 41 whanever Pin) 1S true forn - K,

Hanee, by principle of mathematcal induction 2" s true for all posibve intager

Q80

A malric % has a+b rows a+2 solurmms e matric Y has B+1 rows snd a+3

columns, Both matrices ¥y and ¥ sxist Fird & anch b
Canyou say ¥ and ¥X are of the same type? Are they aqual,

Solution
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Given,
order of matrix X = (a+b)x(a+2)
order of matrix ¥ = (b+1) «{a+3]
Glven, Xisvipoemy¥ias o oy OXIST,
= h2-bsl
= a-b=-1 =)
and
Yo tppa 2 N aabyipsszy OXIETS
= 4+ I==4b
= bh=3
Putl=Zin equatian (i),
g=ba-1
@=J=-1
@=3-1
a=2
So, a«2,b-3 & 4
o, N : »
Graer of X = (3 +b)x{a+2) o \ » &
=[2+3)x(2+2) Y/ N
A A P . ¢ & ¥V
=5«4 \ A B4 AN
Order of ¥ = (b+1)x(34+13) A ¢ W
- (341) x(2+3) . & \ {,’:x“
=4x5 Y " ‘;”b'
oraer of Xeytas=5x5 \ o> S
order of Xgales=4x4 ‘ \‘:’,ﬁ
~”

S0, ordar of Xy and ¥X arénot samse =nd they are nomenﬁai
but bath are squate matrices.

0"0 /"‘
o2 w

s % X
Q,:s
Q81 P

R

R

¢

>

& ”\\
Gve an example of matnces: A and &aeh that A5 = 54

Solution
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Let, A{QD}BF ﬂ
oo O o

(& 070 &
A8 "o D][D n}

ag =" ab] 1)
Py _[o b[a n]
_[o+0 0+0
[0+0 0+0
_—
.l:l l:l_

84 -

From equation (i) and (i)
AL - S

when A _[a D-‘, £ o= F‘ b-‘

oo 0o

Q82

@ven an example of matnices A and 8 such that A8 =0 ButA=10, 220"

Solution %
\
LEt_. A:[a u]tﬂ b
oo
E-P ﬂfu .
oh
m :[n+|:| |:|+|:|] y
D+0 040
_[n D] v
"o o
Hence,
A& =10
Wwhen,
a 0
A-[D ﬂ]#ﬂ
oo
B—[D b]:':l
Q83

@ve an example of matnces 4 and B such that AB =90 but 84= 0,

Solution
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o a hoO]
Lit, 4= -‘Bc
ool oo

= |

A ='I:| a][b EI:|
0 ojlo o
[D+0 D+0
“lo+o I:|+|:=]
oo
“lo n]
48 =0
Fo _le D][n a]
o ojlo o
[O+0 asb+0
“lowo c+u]
=T
=_|:| uj|
a0
HEenoe,
for 4% = 0 and £4 « (L we have,
L a]_a:[m n] i 3
noo ool
Q84 N

Gver an example of matrices 4,8 and C suth that A8= AT hut@=C, A= 0

Solution N,
)
Lo g o o0
Lat, A= |. 2 e N
oo -1%0 wi .
Here, \
A=l Bal o’y

1 ][0 o] [t o]fe a
[ ﬂ]l-: n]_[n I:IHG 1]
O+0 040 0+0 0+0
04D |:|+|:|}'[n+n uu:u]

o o]0 o)

LHE = RHE

50,
ford=0 BC 20 but 48 = 42
Wea hava,

RV

¥
[
i =
L =
| NS—

Q85
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Let A4 and B be square matrices of the same order. Does (A +8)2 = A*+2RB+ 8%
hold? if not, why?

Solution

Given,
4 =nd 8 are square mabices of same order

(A+8)°=(4+8)(A+5)
“~A(A+8)+8(A+4) {using distributive property|

«AxAe A8 + 84 ‘82
= A°+ 88 +8a+8%

aut,
2 2., A 9t .
(4+8)]"=4"+248 487 |spossible only when 48 = 84
Here, wa can not say that A2 - &4 -
I 3
SD. sy A 2 a8 <
2 2 2 /4 ' s sé
(A +8]) = A% +2A8 4 8° doss not hald, S /TN > N
W W ¢ N\ Nad
\\ s“ S {~\: ’
3 » 4 et
Q86 . 4 { - xb’fc'."
» \g . o
> v R Y ,0>
a et

R 2 o

IfA4 and & are square matrices of the szsme Ordar, s&pla-n‘.“c:hv,m ge‘rleral

{ 2 - SR $ 2 2 3 N4
() (A+8)"=a%+288+8% (1) (A-8) @d-248 + 8% f\»
(i) (A+8)(4-8)=d*-8% o
N
".’,“:
‘8;",
Solution L N
P
%
N
¢\\




RD Sharma Solutions Class 12 Ch 5 — Algebra of Matrices

Gluen, A and A gre square malnces of same order,
(i) (4+8)%=(a+8)(4+8)
= A{A+8)+B[A+8B) {using distributive property|
= A A+ AB+FERLB A
=A%+ 45 + 84 + 87
» A%+ 248 4 8*
Since, In general matit multiplication Is not commutative (AB “8A)

S0, [(A+E)" =4%4+248+8°

() (a-28)"~(a-8)(a-28)
=A(A-B)-8[4a-8) {uaing distributive property}
- AxA =~ AB = BA +8 %8
=A*-Az-84+87
. A*-248 4 82 N "R

NV B
a Sy
Simnce, in general matnx multiplication is not commutative (A8 aSA)@}\ L33 ,,\%
L 4 R s s
So, (A-8)=Af-zaB+8° £37 N\
: ‘Q o {4}
; \ B £
(ny (A+8)(4-8)=A(A-8)+8(A-E) %‘w &rll@u&propeﬁy}
= AxA-AB4BA-BxE VY B
2 L
= A2- A3 +BA-B? ® ...
2op? N N
20 »ﬁ“

%

Since, |n general mativ multlplicahon Is not u:mmutah\ﬁ&e = 84),

S0, (A+B)(A-B)#A =BT xg.g"
il
Q87 ' &
“\’\ i
AN

Vv
Let A and B be square matrices of the urd&Vﬂ- = 3.
Is {AB}2 = 42 B2? Give reasons.

Solution
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The aven sgudity (s true only when we choose Aand B tobe &
sguare matrix in such a way that AB =EBA else the resultis not true
in general,

1 0 0O 01 Q

Example: LetA =1 1 O|landB=1|2 1 0O

001 001
1 0 Offo + ©
HereAB =11 1 0|2 1 0
00 100t

(1x 0+0x240x0 1x1+0x140x0 1x0+0x0D+0x1
= |1x04+1x240x0 1x1+1x140x0 1x0+1x0+0x1
0% 0+0%2+1%x0 Ox1+0x14+1x0 Ox0+0xC+ixt

010
=1 2.0
[0 01
0 tLalft a0
and BA=1|2 1| Ol|1 1 O
o0 1]Jlo ot
[Ox14+1x 1400 Ox O+1x1+020 Ox0+1x '
- [2x 141X 40 %0 2x0+1x140x0 2 x 0+ x Bl
[Ox 140x 141 x0 Ox 04+0x1+1x0 @ )
110 )
=210
001
AB OBA ;’ QC\}\
o4 ¢ 0
NOW, (A,Br= 12 vé‘“
00 <’

=[1x0+2x 1400 1x1+40240x0 1x042x0+0x1

|0%040x +1%0 QR LEOX2+1x0 Ox 0+0x O+Lx 1
¢

=250

001
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{1 0CJ|tL 00
A=t 1 Of1 1 O
0O 0 Ljjo o 1t

(1% 140 140x0 1x040x140x0 1x040x040x 1
= 1x 1+ 2140« 0 1x0+121+0¢0 1x0+1 e O+0x 1
.0x1+0x 14+1x0 Ox+0xi+1xC OxO4+0xCs1x ]

Il
LS

(Ox 0416 240%x0 Ox1+lx140x0 DxO+1x040x1
=|2x0+1x 24020 2=1+1x140x0 204104021
[0x0+0x2+1x0 Ox1+0x14+1x0 Ox C+O0x0+1xl

1 1
= 20 )
01 40\. o\
fLoojtio ;@7 KXy
AB =21 0|1 2 0 9 A
: 3 $
0 ¢ 1|00 1 \% ;‘,3;.
(1 140% 140 %0 Lk 1+0% 24040 Q%00

= 2% 141x 140x0 2:1+1x2‘t050
_Or 1+Oxi+l¢0 0 14+9% 2%1..0 O vO+Qeltixt

\' 4
S 0 /&y
=34 0 \ § I

a0 1 1 ¢ O
We can ses that if mhav&ﬁand B two squages'ﬁatnces

With AB = BA then (AR = A‘B‘ A

\‘
. S
Q88 C % sV

w4

If & and g be =quare matrices of the same order such that AE = BA, then show that (A + B]2 =A%
28B + B,

Solution
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Given,
LA and B two square matrices of same order such that
AR = BA,
Toprove : (A+B)F = A + 288 + B*
Moy, solving LHS gives,
(A+B)Y = (A + B)(A+B)

by dist. of matri [tiplicat
= A B) +B(a+B) [P St ol marmaspleaton |

— A4+ AE 4 BA 4 B y dist of matrix multdplication
owver addifon

= A’ + 2AB + B [As, AB = BA]
= RHS
Hence proved,
Q89
D11 31 4 2 TR D
Leta-|2 2 S[B=|S 2|andCc-|5 s :
-2 4 50 \ ¢
Verify that AB = AC thoughB=C, A=0. o8
®"
Solution ’
0“ ’ 4
S
4 g 3 % il P
Gwen.A-[ 4 ;].e- 5 2)C+l-3 5 \
> 219 800 .
1 1 = g Waf
a8 [3 ; 3] 5 2 y
-2 4
3465-2 142+4 ol
9415-6 346412 e
& 7
4B:[w ?1] —0
4 2
1
AC-[; ; 3] -3 5
50
[ 4-345 24540
12-9415 641540
AC = 5 7 —ﬁl)
18 21 \
From aguation (i} and (i)
AB = AT

Q90
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Trree shophksepers 4,8 and C go to a store to buy stationary. A purchases 12 dozen
notebooks, 5 dozen pans and 6 dozen pencils, 8 purchasss 10 dozen notebonks, 6
dozen pens and 7 dozen penals. © purchasss 11 dozen notebonks, 13 dozen pens
and & dozen penols & notebool costs 40 psise, 2 pen msts Bs 1,25 and a pencil
costs 35 paise, LUse matrix multiplication to caculate each individual's bill,

Solution

Tre numbier of items purchased by A, 8 and C ars represanted in
matnx form 2s,

Notebnok Pens Pancils
Al 14 60 72
x= 8| 120 72 84
¢l 132 156 96
Naow, matrix Tormed by the cost of esoth items is atven by, -
0,40 Note bonk $~ ke n 3
Pu(1.25] Pen & ;
0.35] Penai O\ 3 Y
Individusl bill 2an ba caloulstad by \F ’;‘/.,f‘/ .‘};;“
144 80 72][0.4C Q. W e
Xv-|120 72 84f|12s 4 ) W .Y
122 156 95(|0.35 \ 8¢ 9 . &
§7.60 +75.00+25.20 VWY N\
Xy = | 48,00+ 90.00+29.40 O <
52.80+ 195,00 +33.60, 3¢t
[157.80 o
XV = |167.40 RS
_231440 x’::::
/:\.
So, L\
Bill of 4 = K5 167,80 &
Bill of & = Rs 167.40 \:\
Bill of C = Fs 281.40 <f/s"

Q91

The cooperative stores of & particular schoaol has 10 dozen physics books;
A dozer chemistry books and 5 dozen mathematics Books. Thair selling
prcEs are Rs. B30, Bs. 3,48 and Bs 4.50 sach raspectvely, Find the total
amount the store will recsive from salling all the iems.

Solution
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Matnx representabon of stock of various typss ofbook in the store is gluen by,

Physics Chemistry  Mathem atics
= [120 28 60]

Matnx regresentanon of sellin pnee (Rs) of each book is given by

8:30] Physics
V=13:45| Chemistry
.50 [Mathem atics.

So, totacl amount recieved by the store from sellin all tha items is given by,
8,30
Nye[120 98  E0]j3.45
4,50
- [(220) (&.20) + (95) (3.45) + (50} (4.50] ]
=[928 +331.20+270]
=[1597.20]

Required smount = Rs 1597 20

Q92

In = lsgislabve assembly slection, 2 polibcs) droup htreth el 'bla@elatwns
firm to promote 1ts candxdates in three ways. telephnne.hou = and letters.
The cost per contact (in pﬁu} e g-va’n mamn.wés O ;

cost per mntect F ‘{:3
407[ Tale vé‘“
4 = | 100/| House nll R gé?/
50 || Letter ’
The number of contscts of each type madsd foo Gties X and ¥ Is glven in matni
8 as o

Telephone Housecall ‘”kﬁer
8 .[ 1000 500 sooo]-yx
2000 1000 10000)—= ¥

Solution
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Given,
The cost per contact (in paise) is given by
40 [ Telaphons
A= [100][ Housecaﬂ]

56 Lettar

Tre number of contact of esch typs meads 0 hwo citiss % and y s given by,
Telsphone Housezall  Lettsr
- [ 1o02 502 ‘souu]
3000 1000 10000

Total amount spent by the group In the two cities ¥ and y can be given by

_ . an
HAa 1000 500 5000 i
3000 1000 10000
g Su
bi 40000 « 50000 + 250000
120000+ 100000+ 530000
_[3+0000]x
720000 |v

Hance,
Amount spead on X =Rs 3400
Amount spead on ¥ = Rs 7200

Q93 V2,

A trust fund has Rs 30,0001
bond pays 5% intéfest pery
matrix multiplication, dete

1f the trust fund must obf#m anannualtotal i
(a)Rs 1,800 (b)RS 2000 T o

Oy
oo ‘%o

Solution s

bt
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(a) Let Rs x be invastad i the first bond. Then. the sum of money investad in the second
bond will be Rs (30000—1x)
Itis given that the first bond pays 5% interest par year and the second bond pavs 7%
interest per year.
Therefore, in order to obtain an annual total interest of Rs 1800, we have

‘

[x  (30000-x)] 'g" = 1800 [s.l for | year =
100

Principal = Rale]
100

Sx | 7(30000-x)
:)‘-06 100 IR0

= 5x + 210000 - 7x = 180000
=2 210000 - 2x = | 80000

=3 2y = 210000~ 1 80000

= 2x=30000

= x = 15000

Thus, in orderto obtain an annual total interestof Rs 18500, |
Rs 15000 in the first bond and the remaining Re 1 5000
(b) Let Bs x be invested in the first bond Then, the
bond will be Rs (30000 - x). ?
Therefor=, in ordarto obtain an annual to 'mhgé!%

5
[ (30000-x)] W‘ ’é\ {

_ Sx 7(30000-x) _ - ,ﬂ\Q’
100 100 QO

= 5x+210000-Tx=200000 .0

= 210000 - 2x =200000

= 2y = 210000200000

= 2 = 10000

= x=5000

Thus. in order to obtain an annual total interest of Rs 2000, the trust fund should invast

Rs 5000 in the first bond and the remaining Rs 25000 in the second bond

Q94
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To promote making of teilets for women, an organization fried to generate awareness through (i) house

i. Rs. 50

i. Az, 20
iii. R=_ 40
The number of attempts made in three villages X, Y, and Z are given below:
(i) (i) (i)
x 400 300 100
W 300 250 75
z 500 400 150

Find the total cost incurred by the organization for three villages separately, using maltrices.

Solution

The cost for each mode per attempt is represented
by 3% 1 matnx,

i N P
50 W 3
A= ig ';: ':g o /s'é
S 4% €33
. ¥ B y
The number of attempts made in the three villages \\ f ‘A P
X, ¥, and Z are represented by a 3 x 3 matnx: A ¢ W
P W N
L & B 8N
400 300 10 Wy 2P
B=|300 250 75 . S8 | o
v o
500 400 150 ot
Oove

The total cost Incurred by the prganiaaton farthe thregy®
villages szperatelyds given b malri< rnullip(l_l_mnq:g,/}"
400 300 1007ps0 of
BA=|300 250 75f20| W
500 400 WSO 40| A
AN0x 50+ 300x 20 4 A0 x40
BA=| 300%50+ 250x 20457 5x 40
S00xS0+«400x20+ 150x40
30,000
= | 22,000
39,000
Note: The answer given in the book is Incamrect

Q95

There are 2 families A and B. There are 4 men, & women and 2 children in family &, and 2 men, 2
women and 4 children in family B. The recommend daily amount of calories is 2400 for men, 1900 for
women, 1300 for childrem and 45 grams of proteins for men, 55 grams for women and 33 grams for
children. Represent the above information using matrix. Using matrx multiplication, Calculate the total
requirement of calories and proteins for each of the families. \What awareness can you create among
people about the planned diet from this question?

Solution
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Let F be the family matix end & be the requirement matrix, Than,
Men Womern Children
F= Family A[d 6 2]
Family B| 2 2 )
Calonse  Porten
Men 2400 45
R =Womsn |1900 ES
Children |[1800 33
The reguirement of calories and protein of each of the
two families 1s given by the praduct matrix FR, 3s mam« F has number
of columns equal te number of rows of P thus ,

2400 45
FR = [g g 3] 1500 55
1800 33

R = Ax240045x 190042 x 1800 4 x 4546 x 55+2x 33
2240042 x 120054 = 1800 2x 454+2x 55+4

-
Cdanes Proteln “3’ (:‘58
Family A[24600 /.w
Family B[ 15200 3‘%2 <, %
we can say that balanced diet having the required an ”' "

calories and protain must be taken by each of th¢

Q96 Ol ‘t, A

m\
In a parliament election, a political party hired a puhhl: relathm to promote its candidates in three
ways - felephone, huuse calls and lefiers)The cost per Cu&;‘(ﬂ’{ln paisa} is given in matrix A as

5.5
140 | Telephones L\ 'v
& = | 200 |House calls e &
150 | Letters Ad
AN

m L
v
The number of contacts of each type ma?ﬁ%ﬁn two cifies X and Y is given in the matrix B as
B = Telephone Housecalls Letters

1000 500 5000 |City X
2000 1000 10000 Ciny

Fimd the total amownt spent by the parly in the two cities.
What should one consider before casting higfher vote - party's promoticnal activity or their 2ocial
activities?

Solution
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The cost per contact (in paisa) Is given in matnx A &
1407 Telephone
A=200 |Housecdls
150 Letters
The number of contacts of each type made in two
cities ¥ and Y is given in the rmatrix B as
Telephons Housecdls Letters
City % [1000 500 sooo]
City Y [3000 1000 10000
The total amout of maney spent by party In each
of the dty foe the slectian (e given by the matnx

B =

multiplicaticn :
- [1000 500 5000] ;‘O‘g‘
3000 1000 10000
150
[ 1000% 140 + 500 x 200 + S000x 150
'[3000;(140. 1005 x 200 + mooouso]
_ City [ ez0000 \
h cm-v[zlzoooo] . \;‘f{’«%
The total amout of meney spent by party in each x .'é.
of the dty for the eiection in rupees |s glven by X ;'é:o
z[_1_Jcny x[:goc-:o] A S
100Gty Y| 2120000 N \ \3\..\
_ City x| 9200 R AN
T Qity Y[21200:|; ‘ 4 \ Fgw"
Gne sould consider seaal achvities before ¢asting QC'
hig/her vote to théparty. - ) § x‘:;&
o
\3"«
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Exercise 5.4

_n__i_]. venfy that (24) =24"

J
o,

")
S 1|—'
- N

L |

" W
S—
-

I

% ’_hl
lg N
(|

in
l_(‘

B ] _[2 -3
-14 1| T |-7 -5_'
I 4 ~14] [4 -14

- = .
(-6 10 [-6 10
LHS = RHS

50,
(24) = 247

Q2 / 3 v

Solution
Given,
A:[z _B]ElﬂdB:[l D]
-7 -5 2 -4

(A+8) =a" w8"

[ Y I e R A
+ = +
-7 5 2 -4 -7 5 2 -4
T2+1 =3+0 (2 - i 2
= - +
-7 +2 5-4Jr -3 5] [n —4]
'3 -3 2+1 -T+2
= =
-5 1 -3+0 E-4
] -5] [3 -E]
=3 =
-2 1 -3 1]

= LHS = RHS

So,
(A+8) =" +87

Ch 5 — Algebra of Matrices
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Q3

Letd= [_2? _:‘] and b= [; _ELJ. venty that [(A-B) =& - &
Solution

Givern,

2 -1} o0 2 -EI]' il a]’
= - = el
-7 5072 -4l) Tl s "]z -4
71 =z_O] [=2 -?] [1 2"
= = =
|-7-2 534 -3 5| |8 -4
4 3T ([l s
= =
_a @ [-3-|:| 544
1 -9 1 =9
= -
-3 9| |-3 9

= LHS = RHS

(A-8) = 47 -5
Q4

Lgm-[g '3] and b-[l “], venfy that (48)05 8747
-7 5 2 -4

.

Solution o

Ch 5 — Algebra of Matrices
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(ag) =8’ A"

X 2 -a)r o) [r oT[2 -3
- -7 sli2 -+ 2 -4 |-7 s
L [2-8 o+ 122 -7
-7+10 0-20 0 -4)|-3 5
-4 32T T2<6 -7410
- =
(3 -20| |o%32 0-20
_ -4 3 [-4 4
- 12 <20] [12 -20
= M5 = RHS
So,
(a8) <&87A
Q5
3
Ifad=|5|and& =1 0 4] verify that (48) - &7 a’
2
Solution
civar; o$
3 %%
A=|s 8=t 0 4] o
2 ) o
.\‘s:’
¢ ‘00‘
(a8) = 874"
T
3 E!
= sli1 o0 4] -t 0 4T |s
|2 2l
3 0 12]7[1
= 50 20(=|0|[3 s 2]
2 0 8] |4
(8 5 2] [3 5 2
> 0 o o|l=|o o @
12 26 8] |12 20 8
=  LHS-EHS
S0,

Q6

Ch 5 — Algebra of Matrices
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1 -10 1 2 2
Letd=|2 1 3|andB=|2 1t 3| Find4,& and verify that [A+8) = A +87
121 011
Solution
Gluen,
t -1 0 1 23
A=lz 1 2|, 8=|2 1 3
1 21 11
1 21 20
> A"=|-112/,8" =211
0 31 331
(A+8) = 4" +8"
Tt =1 0] [1 23 c10f 123 +
= 2 1 3[+[2 13| =|2 1t 3| #f2 13 .
U 2 1] [0 11 12 1] [011 N R
[141 =142 043] [1 21] [v 2 @ ‘Q Y g
= 22 141 343| =1 1 24|20 L1 ’ ¢ ¥
140 241 141 8 31 |33 1 A o
™ ' 4
2 1 3] [1+1 2+2 140 A\®
= 42 6| =|-1+2 1+1 2+1 > Y
3 3 2 0+#3 3+3 1+1 \,",
24 1] [2 4L oy
= 12 3|-|f23 O
(36 2] |36 2 "
=  LHS=RHS
3.6s
So, , %
(A+8) =A" +87
' 75 \g
LV
Q7
1 =10 1 2.3
Letd=|2 1 3|ands-|2 t 3| FindA".8" and verify that (a8) - 84"
1 21 o5 B

Solution
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Zlvarn,
1 =1 D 12 3
A=l2 T 3|, B=|z 1 3
12 1 g1 1
1 21 1:2'0
= A==t 1t 2,85 =2 1 1
o o5t Figa
(ag) -aTal
T1 -1 afft 2 37" [1 o2 31 -t of
- 2 1 3z 1 3ll =213z 1t 2
1 2z 1flo 11 o111 2
f1-2+40 2-1+0 3-3%4T [:I 2 81 2 1
= 24240 4+1+3 6+3+3| =2 1 1||-1 1 2
14440 24241 34641 l:—u 3 1llo 3 32
<1 1 07 [1-240 24240 L4440
= 4 B 10| ={2-140 #4143 24241
|5 5 10| [3-240 6+343 3se+i]
-1 4 51 [-1 4 5 ’
= 1 8 s5l=[1 8 s
o 12 10| |o 12 10 ¢
= LHS = BHE 3
’X
sa,
{ag)" « BT A .
\
Q8 A
o
1 -1 @ 3 i3 &
Letd=|2 1 3| ands-|2 L 3| Fnda’,8] dvdvanfy tat (24} -24".
12 1 o I ’

.

Solution
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Given,
't -1 0 1 2 3
4=l2 1 3|, 8=|2 1 3
t 2 13 g 1 1
1 21 120
= A'-[-112.e’-211
B 31 331
{24)"-2'
(1 -1 o)) [1 -1 0]
- 22 1 3|l =212 1 3
L1t 2 1 1 71
[2 -2 af 1 21
= 4 2 8| =2|-1 1 2
2 4 2] 9 31
[2 4 2] [2 &4 2
= 2.2 4|=|-2 2 4
(06 6 2] |0 62

= LHS = RHS

So,
(24)" = 2x4"
Q9
-z
Ifd=|4 |, &=[13/-8], verify that [48) - 874"
5
Solution
Given, Cav
00'
-2
A=l4],8=[1 3 -6]
5

2 4 =2
= 4t 3 =6]| =t 3 -6]|=
{E 5
-2 -6 127 [1
= 4 12 -24| -|3|[-2 4 5]
(5 15 -30] |[-6
-2 4 = -2 4 3
= -6 12 15|+|-6 12 18
2 -24 -30| |12 -24 -30

S0,

Iy

Ch 5 — Algebra of Matrices
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Solution
Giver,
T 4
2 4 -1
A-[ ] E=|-1 2
-1 0 2
2 1
(A8y

4
2 4 -1

- -1 2
(Fp

2 1

[e-4-2 a+a-1]’

[-3+0+4% -4+0+2

L
-2 ¢

[0 1] 3
= \
|15 - \
So, \
r o 1 N\
ABY = {
(46 [15 —2] 4
Q11
I -1
. 20°% 3 .
For two matrices 4 and 8, A= /B0 2 | venfy that
4 1L 0 s o

(A8)" = 874

Solution
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GivEN,
R, i
A:[j 13}3:
o B s ol
(Agy = 874
2013 * L1y )
[4‘0} E'DE[:an
! o 5 o
4
_ +0+15 -2|zu‘r 105,
=t 4+040 -4+2+40] |-1 2 D I;
- ‘1? IZI 240415 44040
-Z+2+0 -44+2+0
- [“ “] [ ]
2
= LHS = RHS
S0, y i:
(a8) =874 E .
e ¥
v 4
N Y
Q12 N

For the matrices 4 and &, verify that [f‘IB]r =8"A47, where N

W
PRI 4
2 4 2 5 .

Solution
Given, " ‘
1 1] 1 4] S
4 = y 8= »
2 ieele §]
(az) =8"a
1 a1 4l [ 4T 3
- 2 4|2 5 2 5]|2 4
_ Jr+s 4+1s] 1 2]t 2
248 8+20] |4 5|3 4
_ (7 19] [146 2Z+8
10 28| |[4415 B430
7 w07 [7 10
== -
15 28| [19 28

= LHS = RHS

So,
(As) =ata”

Q13
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3

Ch 5 — Algebra of Matrices

4
2 1
fAT=(—12 |and 8= k% 4  find AT - 8T,
. 1 23
01
Solution
3 4
~ T = -12 1
Giventhat A" =| =1 I |and B=| =
1 -2:3
01
We need to find AT - 5'.
Given ma:,6‘=[_1 - }]
1 231
T -11
_.Br=[-121 | o5 & ’
- 2 3.
1.3 . ‘
~ PN, ¢
Let us find AT - 87 7R A
3 4 - —l l \ A {’{: >
> R A 2
A-B=-12 & 2 2 4 ‘C\\a
0_ 1] 1 2 ) '..“\.;
I+l 4-1 \ 3o
“AT-gl=l-1-22-2 -
N
| 0~1 4R R
- \ W
448 &
A -8'=| -390 b N
| —1 =2 «&
P
Q14 \‘
It A=[ SRR SR ] then verify thar A'A =1
TN cosa

Solution
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4 [ cosex sina
T ~sina coser

_|cosa —sma
. sine  cosz

A,A:[cosa -mnaJ[ cosa sma]

sinad  cosa || -sina cosar

[(cose )(coser )« (~sinee)(~sine) (cosa )(sni)+ (~sina)(cose)

(sine)(cosa) +(cosa)(-sine) (sine)(sina)+ (cosa)(cose)
[eo8’ @ +sin* SN 2 COS 2 ~ Sin & COs tr

| S1N 2 COS @ —Sin (7 COS e AN @408’ o

1 0]
- =f

0 |

Hence, we have venified that 4=/ : (,\3}

Q15 o

g\ )

R W9

R, | SN
A =[ sing “,”“], then verfy that A'A = L/ ‘
~c¢osa sina \ St
9 : 1™
4 > )/
\ V. a0 s":‘: QQ

Solution y Q| FR O

t ¥ ’g‘,}
" (e 3 Y
4_|.nma cosa] t o 00> *3’

| ~cosa sina

cosa SN

sina s (2
A’=[ ] «;

Cosa sing || ~cose sina

sing ~eosa || sin cosa
cosa  sina || ~cosa sina

A,Az[sina -cusa][ sina cosaJ

:'(sma)(sinah(-cosn)(-msa) {sina)(cosa)+(—cosa){sina)]
(cos e )(sing)+(sine )(~cosa) (coser )(cosa )+ (sine )(sinea ) J
. sin a4 008” SN cosa — SN a Cos @

Sina cosa - sina dsa 08" ar +sin’
v e
“la ™!

Hence, we have verified that A" 4=/
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Q16

Ch 5 — Algebra of Matrices

If 5, mj, n; ;i =1, 2, 3 denote the direction cosines of three mutually perpendicular vectors in space,

prove that aAT = I,

Iy my my
Where & = | la m3y ny [
I3 my ny
Solution
Given,

g iy ars dicechion cosings of three mutually perpandiculsr vectars

Ij’g MM Ay = Q

= ldatmumat gy =0 (&)
Watmms+nng =0 o
and, <§\s v *’
2+mi+n?=1 N b
1 1 1 D 228 <
1 emit end =1 ~(8) AV
i T S ) W £3° &
SR \< K)o {’:‘
< v’ l' o‘c')%
Given, % a -
N\ 8 N3 “‘;:
,l ml nl Q ,’,”‘ .(’)
A=l my 0y R\ >
iy my 03 M A%
) T \’\“’,
, Iy my nglfle @ 5 o>
- o n o
AR = (4 my mad] s My My M\{‘\/
Iy my figlily s iy *‘,\‘
[l oy &[R4 e 2
f= m+ ma|lng n - O
s My Aalliny Nz fis »,’f/
WBemdan® Iy Empn lilz & g 4 oy
=tz tryma sy 17y min oz mamy + N
his 4y 0y By smanhngn 18 +md vngd
[1 0 0O
-lo Lo {Using {A) ana (&)
00t
=]
Hence,

447 =1
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Exercise 5.5
Q1

2 4
fa= l‘*’ EJ’ prove that & — & 15 a skaw-symmstric matrx,

Solution

Giver,

o= 36 )
(36D
a5 5

(a-a)= (1 ] ()

_{,q_,qr]L_[? '01]7 g

SR ) ‘
From (i} and (i),
(o) =-{ o] ‘

We know that, & i a skaw symmeatric matis ifx = w7

So, {A - Ar} is skaw symmetric.

Q2

3 -4 . .
Ifd = [1 1], show that 4- 47 is 3 skew-symmetric matrix,

Solution
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Glven,

A_A,_[J -4]_[a 4]'
1 -1 1 -1
[3-4] [3 1
'[x -1 |-4 -1]
3-3 =4-1
'[104 =14 l]
A=A “[2 '05 —=1)

5 O,

. [-05 z]

(a-47) =[° ‘S] — (i

5 0
From equation () and (i), g & N\ g

r iy /

(a-a")m-fa-4T) ¢
\ ' 4
We know that, x is-skewsymmetric matrx |fy = -7 A\®
So, (A = A'} iz skewsymmetnic matrix. > e
o‘ 4 ’ 4
> \ .
Q3 4N v
Q N
52 A
Ifthemamny & =y = -3|is 3 symmabicmatr¥, find x,p. = and 1.
4 T =7 S
o: /
Solution -

Givean,

£ 2 x

A=|y z -3|isasymmetricmatriz,
4 ¢+ -7

We know that A= [ag] 15 a symmetricmatrix if aj = ay
So, No= Fyg = 3y =i
Y¥o=dg = ayp=2

=gy =dp=Z
=85 =8y=-3

Hence,
¥ =4, y=2¢=-3 and z can have any value.

Q4
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Xz azymmewic and ¥ s 3 shew-—symmasatric matrix

Ch 5 — Algebra of Matrices

CEind matris A and ¥osuch that X+ Y = &2, where

Solution
Given,
3 27 31 -2
A=[1 4 3 = Al =2 4 5
-2 5.8 7 3 8
'X:—(#+A'}
1' 3 27| 31=2
=3{[* % 3[+a # s & %
|-2 58] |73 8 W
(3533 2+1 7-=2 _ P
1 74 Al oS
‘5 142 4438 3s5 3 7 (.\:
“2+7 543 8=8 AP £ 27 N\
5 3 8 ' N W o
1 b ¢' e £ 24
-5 2 49 2 '/ . ‘(/’%,‘Q
|58 15 KX WA
=% =13 4§ N7
2 N
s NV
-~ 4 B ALY
2 % o’
s;,."
£y 9
Now, V =— A-.:s") N
2 Q,
327 31 =R o
1 WO
=.?.143-245 N5 )
¥ 4
-z s8] |73 8 ¥
" 3-3 2-1 742
‘-2- 1‘2 4-2 3’5
-2-7 §-3 8-8
1'0 1 o
«=l-1 D -2
2
-9 2 ©
1 @
0 = =
2 2
-1
¥ == 8 <1
2
21 0
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Now,
s 257 [22f]
3 2 2 2
xTol3 4 oa| <12 4 4| =x
2 2
5
= 8 g 4 8
= x 153 symmetnc matnx
Now,
1 97 -1 -9
C 2z "7 7
a2t o -i| |2 1
2 2
2210 29
2 2
o9
g 1 8
2 2 £
-1 1 4
T | —-— - —1 N <
2 2 ’ R
:ég' 1 0 b & N
= -Vrtv 2 'u\;
(:
¥ s slew symmeatric matrix. at N
\
» N
3 3-5alg 1 9 i~
2 2 2 2 29D
- 'y’/
x+t-'=§44+710-1 RS
2 - AL
>4 % ?22 10 R
= 3.6s
: o/
240 E.l ...9, .."y
T T A\ N\
- 3—1 440 4-1 & :‘
2 2 »7
5 9
——= 4+1 B-0
2 2
(3 2 7
-2 5 8
= A
Hence,
3 33 p L 8
2 4 2 2
|2 4 4, vl 0 1
2 2
S48 2y o0
2 2

Q5
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4 2 -1
Euprass the matrix A=|2 & 7 | asthe sum of asymmaeatric and a
1 =2 1
skew-symmetric matrix.
Solution
aiven,
4 2 -1 4 2 1
A=|3 5 7 = Al=lz 5 -2
i -2 1 -1 7 1
Lot .\'--l-{dlwt')
2
f[¢ 2 -1 4 3 17
hzl. 35 7)4|lz 5 -2 g
4s 2 1) |-1.7 1] N
£ 23 /4
- 2 7°
4+4 243 -1+1 8 5 0 g ¥
L 1 3 13 a2 5
=—{3+2 545 7-2|==15 10 5|=|= 5 = <
2 z 2 z A\ L) N
[1-1 2+7 1+1 0 5 2 g \ Ty
o = i1 h
3% ® ;,
4snr 450r W N\
2 2 b ¥°
v Lo
¥ =2 5 H] o|Sas 2| o ¥
2 2 2 2 N
5 5 /\:x/
3] > IS 2] E 3 RS
&
< W
%
X i symmewic matriy x 's ’
o
Now, .“:,/
vella-an) "\
2 Y
N DR "’14-4 2-3 A7 i -1
--'5- 3 S 7 - 2 5'2 -§ 3'2 5'5 ?'2 0-2'1 g
Al -2 1] -1 7 1 141 -2-7 1-1 2 -9
Birert oS
2
1 g
..V- -2- 0 5
12 g
2
a =2 o o2 a
2 2
1 Q 1 =]
=y === —| = = - |=¥
2 g 2 2 4 2
-9 -9
i1 — 0 i — 0
2 2
= Vs 3 skaw symmatnc maamy,

Ch 5 — Algebra of Matrices

n
¢
& e
»
.
A R <
s “~3
AN
N 3
' 4 LY
¢ \s"
/R
y *
<
Wbne
¥
3
’
-2
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How,
5 -1
s 20| |0 = -1
z z
YRTETE . ST ) S 3
3 = : =
5 0,
o2 4] |12 ¢
a z
i e
4o [ E-__; =1
5
=|=+= 50 —+=
z
o+l %-E 1+0
a 2
EREE
=3 ‘5 T [=d
1 -2 1
Q6
2 4 o P 3
oefing a symmetnc matrix. Prove that for 4 = : , A+ & iz 3 symmBtnc Py N
P . ‘ N Nad
matrix where A7 i the tranzpess of 4 \ ) .
W
% & ':\.
Solution Kt M
AW
N
) Q 4
A square matrix 4 15 callsd a symmetnc matnix, ifa” =4 o £ 3
A
Here, P
o~ A 4
4-[2 %
5 6 % Ny
r [2 4] 2% %’
As A = “+
S 6] |5 8] 0o,
- ."vu’
S [2 +
s 6]"ls 6 2
242 445 "o/
E<4 540
. 4 2 ;
Avr A = —
& 12] 1)
4 M
{4+47] '[; b
AT % o
r s -
(JH-/I) -[9 12] ()]

Fram squation (i) and {ii},

(A +.4’)r =(a=+ .4-")

So,

(4 +A') 15 a symmetne matrix,

Q7
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- 3 -4+ . . .
Express the matrnx 4= [1 ] as the sum of 3 symmetric and a skew-symmetric matrix,

Solution

2] el
I -1 -4 -1

Here,

-3
‘ . . 3 ==
1 Ao 1fl3 - 3 17| 1[3+3 -4+1 B
; X==lA+4" == =
ok s(A+47) -2[[1 -1]*[-4 2y 2: $-1-1)7 (=8
2
N
5 =B 5 =3
Now, ).r - - - 2 - X
-3 =3
—_— - — =1
" 2
= X s symmenicmany

-

g Y ER R | a1
tee.  v=z{a-4) 2[_1 -1] [—4 -1JJ 2[1+4\‘;-u-1

. ‘/ '.’
_ N\ & *
:E. 0 .-_s. : 3 \
i ] 2.y 3 "
NOow, -} g -le - ¥ N
= 0 20 ¥ e
2 2 J \:“ 7
N
= ¥ is shew synimetric \:"
o A »
'..;v
3 N p = 370 —>- 2B
b} 2 2 2%t [3 -4
Now, X +V = * 5 - 1 s N | ™ T =i - A
= -1| [= %@ —4= 40 B
2 3 2 g:.,";
oy
: 0 S
Qs 7

Express the following matny 3= the sum of 3 symmatric and skay-

3 -2 -4
symmetric matrix and venfy your result: [ 3 -2 -5,
-1 1 2

Solution
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Ch 5 — Algebra of Matrices

Let,
3 -2 4] i 3 -1
A4=|35 -2 -5 = Al=|-2 -2 1
-1 1 2] -4 -5 2
% " 3 -2 -4 3 3 -1 ‘ F3+3 =243 -4-1 " 6 1 =5
Let.X:E(A-)-A'):E 3 <2 =5f+|-2 =2 1 |[=>3-2 -2-2 ~S41|=Z1 —4 -4
-1 1 2| [-+ =5 2 -1-4 1-5 2%2 -5 -4 4
1 -5
L . =/
2 2
1
a|l— -2 -2
2
= o2
2
g 1.5 3 15
2 2 2 2 o
< NG
Now, XT=|2 -2 2| 2|1 2 —2|=x W B
2 2 s&’\‘;(
:23 -2 2 ::1 -2 2 {}';\ W N
V A {'/' &sz‘;"” '
= N ls3 symmatric matriy 3 J/, vt ¥
\ <A N od
,0 % £
X vd Y
. -z 3 3 -1 % ‘;«%0-5-3
LBt.Y-é(A A') -2 S|=|=2 -2 1 3«2 %' =5% §S 0 -6
-1 2 -4 -5 21 -1-0-‘41 :’\" 3 6 ©
&1 Q¥
a?. 0 =3 AQ
Z O
3 W
5 3 U (';'.
Vc.)”
2 C’,
] I 7
= 2 2 . 2 2 ,\"
L =] - =|= - | =Y S
e 3 0 -3 5 g -3 ﬂ’/s
§ 3 0 § 3 0
2 2
= Y is @ skew symmetric mazis
b -3 -3 1 5 -5 3
3 = =] |0 == 340 == ==X
3 2 72| ¥ 572 T7F| rg -
X4V = 3 -2 2+§ g -3|= 1+§ ~240 -2-3|=13 -2 <5|=A4
2 2 2 2
—§22 330 :_5.3-24.324.0 2 bR
2 2 252
1 -
Pz
Hence, Symmetmomatriy X = é -2 -2
-5
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Q1

1
If & =0
a

= R I = 1]

-
A
A

Solution

Correct option: (b

]
L
i
3
I=
i

I=
=
I

Solution

(e
J’ neh, then A" equals

Ly L |

. @ null matrix
. & unit matrix

==

[ I i

o
0

-1

L R R = =

Exercise MCQ

, then &% is equal to

Ly

]

0

=1

oL o 0

oo 1 0

-1|la b -1

]

0 ich 1= a urit matn:x.
1

Ch 5 — Algebra of Matrices
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Ceowrect option: (<)

cvon[y T
i ]
fo 1

1o
an
a=o 4]

Q3

If & and B are two mafrices such that AB = A and BA = B, then B2 is equal to

an e
== =m

Solution

Correct cptian: (a)

Given AB=A and BA=B, then At
= BAB = B2 v
=BA«B* N7
=B -pB? PR
o
Q4 <5 3
L

IfAB = A and BA = B, where & and B are squarefrﬁitrices. then

a. B°=BandA‘=A # e
b. B2 B and2Z=A
c.a?zaBi=B
d AZEA B2£B

Solution

Carrect option; {(a)

Given AB=A and 8A=B, than
=» BAB = B? and ABA=A?

= BA =B? and AB=A?

=B - B* and A=A?

Q5

Ch 5 — Algebra of Matrices
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If & and B are two matrices such that 4B = B and BA =A_ then A2 + B is equal to

a. 2 AB
b. 2 BA
c.A+B
d. AB

Solution

Corect aption: (<)

Given AB=A and BA=B, then
= BAB = B? and ABA=A?
=B84 =B? and AB=A?

=B =B? and A=A

= A* 48w A4B

Q6
> = p y 2 &
oo =X ~sm_‘_;f 10 K AN
If 9" - =[D 1]' then the [east postve int sgéral walle ofy ™
gn:l ::.:sf_n. £ 2?
7 7 WO
k fs N
3 4 )
a3 p
0. 4 \&.
¢ & 28y
a.7 'y: v
. ‘%‘
Solution d>
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Carrect option: (d)

coszn 3 -2 2 ciz=
y Feed Ime ™
Let A= -
an i 2x dr
sinm>- cos=- | [Ime? Res?
7 7
-coszl &in — N
—_— —_— 0SS — —
21 2u 2z 21
SIft — — SN — COos —
| 7 7 7 7
22 s 32“’ Zx 2z
05" — = 8iN” — <2008 — SN—
_ 7 ek
2% . 2 2
oo 2SNt cot 2 iR =X
L 7 7
Pcoc‘l-ﬁ = < e “its
7 7 Ree™ ImeT
. ax An 192 ]
Sin— Cos— ime? PReeT 2
L 7 ' 0\ P
. A
Sa for any lowe have WV
i ik ~x A0 26
Al Pee ™ Ime T A AN
| P 1 [ A O/ ';s ”" K §>v’;
[ImeT ReeT A\ W e
3 N v
NOW /4 \'3 :*,:y$
(B s \ & * NS
Ree? Ime 7 [1 0] L & ., a9
(RN aha |7 N W
Ime™ ReeT Y % ‘ 2 on’
v 3 ‘)0
Qb \~‘° /
=ReeT -1 .\f‘ﬁ”
:C‘:Sﬂ — 1 0‘6.0/
7 XY
o2
=§-Zntfornel' O,
7 L\
=k=7n <

X/
Sa positive integral values of k can be{\!,\’, 14 ete
T,
N
00'

Q7

If the matrix AE is zero , then

a. Itis not necessary that eitherA=0o0rB=10
b.A=0orB=0

cCA=0andBE=10

d. Al

Il the above statements are wrong

Solution

Correct option: (&)

0 3 2 0
LetA—[D ﬂ:| andB—[D 0:|
AR - o 32 o0 _ (]

o ooo o oo
A=0 B=0but&B=0

Q8
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Solution e

Correct option: ()
a o
A=

1]
m
L I

)
oo n & A

0 a
o0
1

Ar =0
0

[ JSTR o I
O
1

-
o9 o o~ o0
L oo
s
/

ac |
\
2D
§
g

.
<
.
’

If &, B are square matrices of order 3, A is‘ltmn-singular and AB=0,thenB is a

a. Mull matrix

b. Singular matrix

¢ Unit matrix

d. Non-zingular matrix

Solution
Correct opbon: (&)
A iz non sinaular that means determinant of 4 iz non zero,

AB=0=EB=0

Q10
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noo
fA=0n QflandB =
Bdn

o
el
i

.|, then ABisequal to

- I-c'-
oo
e [,

o

1

B

ng
Erl
A+B

BEs oR

Solution

Correct option (b))
noao 1
Given A=|0n 0|=n|0
0Qn o
& 8 &
B=|b, b, by then
G G G
100|s, 8y ) : 3
AB=n|0 1 Ofb,
gg1 < 9 ¢ ¥
& B 8 ’
=rn|b; by by >
G & G b
..1'18 .‘\’/

O -0
- D o

?

AL

¢ o
<

Q11

If &= [é ﬂ, ther A (whers feh) r:—qual,é:‘

_1 na] ¢‘“' 4
8 :G 1
1 ﬂza]
o
1 na
% _|‘,= [l
Iy r-'.-a]
d on

Solution
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Correct cotion: (&)

, 1 a
h=
SGiven [D J

o o]

1&2-

Cll—l-

O o
P"‘H

A%

Vs f
=]

zal[1 &
0 101
7

= O =

o1
O genaralising we gef
(1 nal

AP -
0 1]

Q12

i

Iflﬂ.: 0fand B =

o
[

0
2

e

N - T

Mons of these

Solution

Comrect ophon: (&)

[1 2 x 1 24P
Given A=|0 1 D|andB=|0 1D
001 001
AB -1
[1 2 1 -2y 100
=0 1 0|0 1 o]=[u 10
ontjlo a1t [po1
[1 0 x4V 100
=01 0 |[=|0 10
oo 1 001

[ I v
l:ln—'-m
HD-::
(i
2 ]
('
=
m
[
¥
=
+
=
a
23
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117 [a 1 §
If-ﬂ.|:2 -1:[,5 -[b ‘-1] EI"IIj {Iﬂ\i-a'} Il.'l:l'l +El,
then values of 5 and b are
aa=40=1
h-s=A.br=4
ca=0b=4
fa=2Ab=4

Solution

Coxrect answer: (b)

1 -1 g 1
Given A=[2 _ ] B=[b _1]

(A+B)" = A2+ B2,

= A BT AR BA =A% BR -
= AB+BA=Q VWL
=:‘1-131]4’@'1 1-1=?(El VN o K

2 =1][b -1 |b=1][2 -1] o0 R s Oy 3

- Y ¢ S ¥V

='a-b 2 442 —a-1 20 N\ A B AN

2a-b 3|7 |b-2 -b+1] [0 O O\ TN

[2a-b+2 2-8-1] [0 © T B e
== - e v RS .’>

| 2a-2 4-b 7|00 Y N
=a=1a8nd b=4 ° © ..

N
Q14 PR
o.A v 4
('0,,.
IfA = [“‘ B ] is such that A = [, then o3
¥y o ¥,
N
P u‘"/

al+a +By=0 N
b. 1-a2 + By =0 » ENY
c:.1--:c2-|31,'=0 "‘:}v

d1+a2-Py=0
Solution

Correct option: (<)
Given A=[“ P

] and A% = |, then

N

- o + By 0 | 10
0 o + By 01

=>1-a®-py=0

Q15
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s = [sij] is a scalar matrix such that s; = k and A is a square matrix of the same order, then AS =5A=7

a.Ak
b. k+4&
c. kA
d. kS

Solution

Correct opion: ()
k

1
S=(0 = k|0
o

L
[ R ]

Of &= k&

]
[ R =

0
o
k
o
1
0

Q16 1

If Ais a square matrix such that 42 = &4_then (l+ .ﬂ.]3 - TA iz equal to p v \ & ¥

anom
W= I
1=
Y
>

Solution g’

Correct opton: () Y
I+ 47
=134 A%+ 3124 + TIA2

=1+A%A+ 30 +30°%
-1+ A% +30 4+ 34 N
—1+A+6A » SR
-1+74
(I+AF-TA

-1

Q17

If @ matrix A iz both symmetric and skew-symmetric, then

a. Ais a diagonal matrix
b. Ais a zero matrix
c. Ais a scalar matrix
d. &is a square matrix

Solution
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Corect aption (b))

A is symmetne = & = a; —= (1)

A s skaw-symmetric

=3 =-a -»(2) and

d, = =&

=&, = 0 means the diagenal entries are zero.

From (i) and (2] we can write

g = 8 = O whidi means &l the off diagona entries arg zero,
Sofis anull matrlx,

Q18
o 5 =¥
The matrix|-5 B 11(|is
7 =11 @
& A skeve-symmeine matnx s ‘e
b. Asymimising mairx Ve o N AR
c. A diagonal matrix y 4 2 KX
d. &n upper tnangular matts 2287
e &
Solution R “)

Correct option: (&) v

o 5 -7 \&
The matrix|-5 0 A1]is skew symmanicbecause @]:~raj:
7 114 0 AL
for i,1=1,2,3. oo
%%
Q19 &
If A is a square matrix, then Afis a '

a. Skew-symmetric matrix
b. Symmetric matrix

c. Diagonal matrix

d. Hone of these

Solution

Correct option: (d)

12
Let A=
-

1 2|1 2 710
AA s 4}[3 4]'[15 22}

Q20
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If & and E are symmeiric matrices, then ABA is
a. Symmefric matrix
b. Skew-zymmetric matrix

¢. Diagonal matrix
d. Scalar matrix

Solution
Correct option: (&)

[1 2 [3 2
Let A—_E J and B [2 3}

se-(3 3 5[5 3]

7 2L 2] [23 2=z
ABA = E ?}[2 1}'[22 23}

[

Q21 o & &
P . ‘ P &
A \ 4
e N\ \ ¢,
Ifa = and A = AT, then g ¥
0 ¢ S
Nt
aX=0y=0 At
b.X+y=5 ‘ -
cX=y YV et
d. Mone of these ¢ Wig
PR
'
¢.A \ 4
Solution XY
¥ W '
Coerect aption; (2) A
* 4 o‘
A=AT = Assymmenc, s0a, =&, .:"
AN
(L. ‘\f"

Q22

If Ais 3 x 4 matrix and B is a matrix such that ATE and BAT are both defined. Then, B is of the type

Solution

Correct option: (a)

A is 3x 4 matrixso AT is 4% 3 matrix

ATB is defined, so no of clumns (n AT=no of rows in B=3
BAT 15 defined, so no of columns in B=no of rows in AT=4
S0 B s 3x 4 matrix,

Q23
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If& = [aij] is @ square mafrix of even order such that ajj = i - j2. then

a. Ais a skew - symmetric mafrix and |A] =0
. A s symmetric mafrix and |A| is a square
c. Az symmetric matrix and |A| =0

d. Hone of these

Solution

Correct option: (d)

0 -3 .
Let .w'l'-.=|:3 D] [ a =1 —_]Z:l
la]-0-(-9)= 940

Q24

CosE -8ing

md[ _
Sné sl

}, then AT + A =1, if . >3

2 B=nmned *s

g=(s )L nez 29
b =

Al 2+

,ned

Ll =
7
\

C
d. nang of thess

Solution K

Correct opton: (c) R

[fa |88 -sing
SN8 oo A g

AT AL,
_ | oos® sing| [ocose -sin@g| (10
—cing cosa| | sine cose | |01

2roo=d 0 10
= =
o 2oosa o1
=2onsh=1

:e-zm:t% rne

Q25




RD Sharma Solutions Class 12 Ch 5 — Algebra of Matrices

2 0-2

[fa=4 3 1 |iseipresedas the sum ofasymmetmic andsiew - symmemomaTiz,
-5 2

then the symmetricmatnx s

=

B

B WA B WA
1
i)

[
(]
&
I

=
[
ok

Solution b £ 3%

Correct cpnon: (a! N/

2 0 -3 o
A=|la 3 1 >

5.7 2 &
The svmmetric matri is S
{ :
=(A+AT)
2(

T P 2 /s 3

[
£ N
NWa
I
o (¥
*
b o N
W~
e ) A
)
Y|

LA
[ L N

BJ| s

|
0
(6]

(VRN L |

L@

@, |
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Cut of the following maftrices, choose that matrix which is a scalar matrizc:

]
:

(]

=1]
T

o
8]
o
0
0

L
T

ooo ooo oo

&
T

Solution

Correct ophont (3) 4
£ digaonal matnx with all dizconal elements are 2oual 4
i% a scalar matrix., 2

Q27 2

At
The number of all possible matrices of order 3 = 3 withneach entrg 0 or 1 is{"

,
£ o

8.7
N\

a. 27
b. 18 /
c. 81

d. 512 A

Solution %

Correct opbon: (d) N\
ab "
d e FIV
gh i
The element g can have two values 0.or 1 in two ways,
Similarly all other gements can also have two vaues 0 ar 1 in tao
ways each,
So the total number of combinsticns is 2° = 512,
So total no of matrices will be 512,

Lel ue conader & matrix

Q28
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Which ofthe given values of x and y make (ke following pairs of matrices equal?

37 5 . [oy-2
[-.r+1 2—345”‘1'[53 4]

1
X o If-:-?
a F
'g:?l r:—.%
b 3
1 2
X=—, G=—=
o 37 5]
. Mol possibis to fing

Solution

Correct opoon: (d)

3+7 5 ] [0 y-2
v+l 2-3[7|8 4 &

=3x+7=0 / : e
/

-7 & 24 £ 2

3.(=T < :
S'V-:'.\ 2
ES < ’ . %)
Y+1=8 T X
=V’=? N 3

2-3x =4 8.
g
W

N
/7

4
.0
v

=X =
T3

o

LN

We are getting two values of x. Sait Is not ptrssajs(.'g.‘so:» find

Q29

02 D 3a] M2
If &« d KA = thén the s
) [3 4]an [Zb 24], én the value:

ofk,3,b, are respectivaly

Solution
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Correct aption: (€)

A:[O 2]
53 -

6 3
kA =
= [:t- 24]

s AJ[a 3
I 4 24
=-4=-24
=k==6

2H=3s

=a= -4

=20

=bh«-9

Q30

10 01 cosé sne P\ 3
Ifl-[D 1}:!-[_1 EJ andﬁ-[—sma cn:raa]' then B equals . 53

a.lcos B+Jsing &t
b.lsinG+.Jcosd &~
c.lcosg-Jsing \ R \ud
d.-lcos8+Jsing -\

Solution N\

Correct aptbon: (&) ¢
lceose+ Jsing Prag

_|ses8 O | [ O (sin® R
0 cos8| [-sine A

_ | oos®  sin® e\
-sinf oose g
=B

Q31

1 -57
The trace of the matrix A= 0 7 9|is
11 8 9

aocom
JEE L
%] [ |

Solution

Cormmect apbon; (a)
Trace = sum of dizgonal elemants
wl+74+9=17
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Q32

Ch 5 — Algebra of Matrices

If& = [aij] is 8 scalar matrix of order n = n such that a; = k for all |, then frace of A is equal to

a. nk
b.m+k
I

c k

d. mone of these
Solution

Coprect option: (&)
i

Trage = 3 &= nk
E. i

Q33
0
0

The matnx &= -

¥ 3
o Y -
Lo e

3. sfuare malric

. diagonal matrx
& uni malrix )
d. none of thess “

Solution e

Correct option: (a) % ¥
Mo of rows=no of columns,

Q34 ¢4

The number of possible malrices of order 3 = 3 with each enfry 2 or 0 is

==l S ]
8 = =]

a.
b.
C.
d. none of these

Solution
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Correct apoon: (d)

Let us consider & matrix |d
g'h |

The elemeant a can have two values 0 or 2 in two ways,

Similarly all other gements can also have two values 0 ar 21 two

ways each,

Sa the toml number of combinations 1s 2°

So total no of matrices will be 2°.

Q35
ey e 7 Ty=13
If = then the value of x and vy is
[Sx—:f 43} [y x+6 | v
S
g.¥x=3 y=1 %
box=2y=3 4
Gga=2y=13 /42
dx=3y=3 S F
U
S N
Solution ; AW
\ X ; 3
Carract option : (c) \ N
N AS Y Y
V=13 v
Given [2X+Y #¢|_[7 7y~ 13 Cx
Ex—=T 4x VA x+6 f\(,“
Equating the terms, we gat AW
du = x4 & Y
:‘(-.2 ':ﬂ’;""
and 2
2KeyYy=7T N
o %
=y=3 AN
Q36 v

If & is a square matrix such that AZ = I, then (A- 1) + (& + 1)® - TA is equal to

o

-4
+ A

=N~
y =—

Solution

Ch 5 — Algebra of Matrices
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Coerect cptiori. (a)

(A-1 4 (A+T)’-7A

- (A-TH AT [(A-T7 4 (A4 1P~ (A-1XA+1)- 7A
“ ZA(28% + A - A25 17)-TA

- 2A[A%+ 3)-7A

= 2A(1 +31)~ 7A

=BA-TA
- A

Q37

If & and B are two matrix of order 3 = m and 3 = n respectively and m = n, then the order of 54 -2B is

b4

am=n
b.3x 3 g%
c.mx=n ed : b\
d.3=n ’VQ\\3’:». <
.//.'. \ 5.3 ry%
. P a |
Solution s £3° &N
N T oy
% 1"' Qs ¢
v. Vs300
Correct opoon ! (d) //«_ $s°

-
»

In scalar multiplication and in addition or substarcts&r fﬁ“!tr\oi!i

the arder dossn't change. w9
.5 <
2
Q38 O
' 3
N\ 4
If & s a matrix of order m = n and B is a malnix&uch that % ﬁ‘nd B4 are both defined, then the order of matrix B is
9
a. m=n "\.,"’
b.nxn <
c.nxm =
,."\‘
d 3=zn ) ’,\\
97N
. o/
Solution

Correct option | (&)

& iz mxn matrix and ART is defined then

number of columns in A=number of rows in B" =n
B'A is also defined then

number of columns in B =rumber of rows in & =m
Order of Bismxn

Q39

If 4 and B are matrices of the same order, then iABT-BAT]T isa

a. skew-symmetric matrix
b. mull matrix

c. unit mafrix

d. symmetric matrix
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Solution

Correct option: (&)
(ABT -BAT)"

- [a87) - [Ba")’

= BAT-ABT

== (ABT_ E‘AT)

Q40
If matriz A = [a-ﬁ]m , whereaij = {

A

A
.0
Al

[ B Il 1]

Solution

Camect ophon
s | 1

1'0
0
1

L
12

=
|

Q41

st (n) tan™ (ﬁ)

(77— .
* sm'*(

then &~ Bisequal to

] ant™ (rx)

Now

[N P SR

Solution

e

Ch 5 — Algebra of Matrices

1ifiw]

., then A%is egual to
0,ifi=) ?

M-
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Carrect conon . (d)

sin! (xn) tan™ [lx] —eos™ (zx)  ten™ [1J
Given A-i \ y B-1—1c "
sin™ (;-j cot™ (=x) sint [-;f] - tant (xx)
PR [sine! (xx)+ cos™ (xx) 0
| 0 aot™ () + tan™ (xx)
E
=i§0=110=i[
wlg x| 2lo 172
L 2
Q42

If & and B are square matrices of the same order, then (A + B) (A - B) is equakio

a n?. g2 ) ,
b. A%-BA-AB - B AW N
c. a2 B2+ BA-AB S 2 AKX
d. A% -BA+B? + AB ? o

Solution < M FE Y

Correct opton: (c) Y X )
(A+BJA-B) &,
= A7 - AB +BA -B* p

Q43
=

2 -1 3

Ifﬂ\.:[_q 5 ]:|EI'II:|EI=41-—2..HTEH’

a. Only AE is defined

b. Only BAis defined

c. AB ad BA both are defined

d. AB and BA both are not defined

Solution
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Correct option: (c)

2 3
Guen.&:[i '51 ﬂ B=la -2
: 1 5
o3
&B:[i ;ﬂ-ﬁt-z
: 15

So AR Is defined as no of columns in A& is equal
to number of rows in B.

(2 3

BA = 4-2[24 '51 ﬂ
1 5]

(-2 13 9

=| 16 -14 10

-18 24 3

SoBAis alsa defined no of eslumns in B is equd
to number of rows in A,

Q44
0o =5 8

The matrix A=| 5 4O 12|isa
=8 =12 0

a. Diagonal matrix

b. Symmetric matrix N

c. Skew-symmetric matrix N
d. Scalar matrix ¢

Solution

Correct cptian: ()
0 -5 8
Gven &=|5 0 12
-8 =12 0
0 5 -g]
AT=|=5 0O -12
g 12 0
= A= ~-AT
So As skew-symimetrc matrix,

Q45
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The matnz &=

o I

OO

BOOQ
Fl

a. ldentity matrix

b. Symmefric matrix

c. Skew-symmetric matrix
d. Diagonal matrix

Solution

Caorrect option: (d)
A matrix is called Diagonal matrix if all the elemenis, except those in the leading diagonal, are zero.
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Exercise 5VSAQ
Q1

[f 4 1=an mxn matnis and & i5 =g matric does A8 eiist?
IFyes, wiite itz arder

Solution

Given,
Order of 4 = mxn
Order of B =hn=p
Since number of columns of & = n = Number of rows of B
= A8 exists
and  order of A8 = number of rows of & « Humber of columns of 8 = mep.

Q2
32 -1
21 4 . . O
IfT4= |:+ z 5] and g =2 = | write the ordefs of 48 and 29,
) 1 3
Solution A
Order of 4 =2 %3
Order of 8 = 3x2 Q.‘
S0, \
Ay %85, hasorder < 2x2
Ba.axAs 3 has ordar = 3«3
Hernce,
Order of AB =22
Order of A= 3«3 ’
Q3

F4 = [4 3] and &8 = ['4], write 48,
1 2 3

Solution
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Given,
A= 4 3]
1 2
8= _4]
E]
s -|* 3
1 23
B -6+
N
=T
“le
Hence,
-7
AR =
H
Q4

1
IFA=|2], write 447,
3

Solution

Glver,

u
b5
-
n
—
na
L
-t

A4T -

T T
woRy o= WF R
—

o R [
uwaochoowl i
[#h]

bl

Hance;

ra
4 ha

AdT =

i
W

Q5

Given an example of two non-zera 2 =2 matrices 4 and &
such that 48 = 0.

Solution

Ch 5 — Algebra of Matrices
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Let,

Af

"
—
o
o R }
| S
e
o oD
= O
—_

So,

Q6

2

Ifda=
;

Solution

Given,

Q7

;0 .
IFA:[ ] write A%,
ooy

Solution

Ch 5 — Algebra of Matrices
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[i*+0 |:|+|:|]
LO+0 0+42

it o
o 4

4 - --I:I] -D]_] {Sint:tarJ i - -l]-

Hence,
FEe -1 0
o -1
Qs L 4

oSN SN

If A -[
=Siny Cosy

], find x satisfywing 0 <& < %whann W LEN, e &

Solution as

Given, ~N
cosx sifix oY
-5iNXx COsN J

r

cosN =sSiny %
b— 4’ - 4 ¢
SNy COsx

o, Yo

AtA" =2 \

7N '. %
cosx siny ] [cosx -siny? ‘[r 0
= . - -
~SiNyY oSy siny  cosx |0 1
- COSX 4 COSX¥ SINX - SnNX 1 l’J'I
=SINX +SINY COSX +COSX 0 1]

2c08x 1} 1 0
o =
D 2co0sx 01

Since, corresponding entries of equal matrices are equal, so
2co5y =1

1
COSN =—
2

o
sinceg D< x < —
2

Win

ES g

Q9
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N 5””{], find 44"
S A [l
Solution

A cosy -Snx
siny  cosx
[cosy  sinx
=3 AT - 2
-SiNY CO5A

dar ='cc<sv -slny|[cesx sinx
sinyg Ccosx ||-sinx cosy
[ CO§:J' +;ir|}.< CESXNSINX — SN COSN
| cosxsinn - sinx cosx sin®x 4 cos ¥
10
ot
=17
S0,
AAT =1 . S,
. ¢ KX
Q10
" 4
>3
If 1 +2|* " = I, where! is 2=2 unit maftrix, Find x and y.
¥ & 1 -2 )
',\ <
. AWV
Solution s
N
Given, ) 3
ri ol _[x o N
+Z =
¥ & 1 =0
. [1 o] fex o |1 )
¥ & 2 -4 fB 1 LIV
- 1+2= 0 b g
- ly+2 5-4| |01
14+ 2x @ 10
- =
| 27 1 01

Sunce; cnrre;pﬂndi:‘:q matrices-of egual matrices are 2qual, =0

142k =1
= =0
and y=+2=0
= W==2
Hence,

NeO =<2

Q11

-1 .
A= [l “| zatisfizs A = 14, then write the value of 1.

=11

[ )
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Solution
Given,
" =[ 1 -1]
-1 1
arid
4% = A

=[5 AE e
=[RS

= [

Since, corresponding entries of equal meatrices are equal, so
K =2

Q12

If4 = |:i i] satisfies 4% = 14, then write the value of 4.

Ch 5 — Algebra of Matrices

Solution
Given,
4:[1 1] K
11 N
and *do”
AY =14 %, v
= SR BRSO &
- 1ol 1)) Tl
__ 141 1-1‘]2 12 \ve
1+1 1+1) 2
s 2 2lf2- 2] [2 &
2 2|2 2] |& a
_ 2+4 2+4] [2 1
- 444 444 |3 2
_ 8 8] [+ &
- 8 8] |2 a

Since, cormresponding antries of equal matrices are squal, so

1=8
Q13
=1 0 a
Ifa={a -1 o], findAZ
0o o -1

Solution
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Glven,
-1 0 0
A=lo0 -1 0
o o -1
A= Axd
<1 0 o][-1 o o
=0 =1 0|0 =1 0O
0 o -ifjo 0 -1
[1+0+0 0O+0+40 O0+0+0
=|04+0+0 0+14+0 0+04+0
|0+0+0 0+0+0 O0+1+0
L 0 0
=01 0
001
A2 =7
Hence,
Ata g
-1 0 0
Thus, we mnsavthat,fﬂ.z=— 0 -1 0 |=-A=l;
o 0 -1
Q14
-1 o 0 N
Ifa=-{ao -1 ol findAa®
o o -1

Solution
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slven,
-1 0 0
A=|0 -1 0
o 0 -1
(<1 0 ©][-1 0D @
al =|8 -1 oflg -1 @
8 0 -1fl5 D -1
1+0+0 0D4+0+0 040+
=0+0+0 0D+1+40 040+0
O+0+0 04+0+0 0+43+0
100 0]
-0 10
(00 1]
At AnA
1 0 o][-r a o
«j0 1 0fj0 -1 0
00 1j|0 0 -1
[“1404+0 04040 04040
=|040+4+8 0-14+0 0+0+0
[ 0+04+0 04040 0+0-1
-1 0 ©
=0 =1 0
[0 0 -1
A¥= 4
Hencs at =4
Q15
rf,cx:[ d E] find 4%

Solution

Ch 5 — Algebra of Matrices
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Given,

AT=Ax A

(-3 olf-2 o
-5 25 5
[9+0 0+0
“lowo |:|+9]
oo

.I:I g_
A - A% <At
o offe o
“lo 9_[0 9]
[e1+0 |:|+|:|]

|0+0 D+81
81 0]

Lo 41
Hence,

2t [31 n]
0o 81

Q16

F [x 2][3] =2, find x.

Solution .
Grven,
2 v
[= 2][3?‘:2 4
= [ex+6]=2
r—] Zx+G=2
=] 2= E-6
-
= N =
2
= N o= =2
Q17

Ifd = [a,-] i5a2=2 matrix such that g; =/ +2j, write 4,

Solution

Ch 5 — Algebra of Matrices
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Here,
& =1 +_E_il
o g
4w |Fir T2
ot

i [1-:- 2(1) 14 2(2]j|

Er':(lj E+2|:2‘]
_[3 5]
4 B
Hence;
e[t
4 0
Q18

. e 2 = 3 -B
write matriz 4 satisfying A4 + = :
-1 4 -3 8

Solution

Giver,

= A - = =i - 3 \
=3 B | |4 \
32 <“5-3 {

= A=
=3+ E|—=|-] s
ri —g]

=] A - /
=2 4| R

Hence, £

Q19

If 4=[3;]isasquare matnx such that & = 1% - ;%, then write whether
A s symmatric or skaw-symmetric,

Solution

Ch 5 — Algebra of Matrices
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Given,

A 3]

Such thata =i*- 3¢

b 4 -
= ar-(.)) -J*
= a’.-_;z-i2
= a;=-{i2~);)
. Ry

We knaw mat A square malrix &= [e,,] 15 shew-gymmetric if 3, = —3;

So,
A5 & skaw symmetne matrix
Q20
For any square matrix wrte whether 447 is symmetric or skew-symmetrie, 3
. ’ 4 v K’ 'vo
Solution L A
at
2 N o
3 T \ 2 : RS
(AA7) = 4T} <47 Yainten (45) = 8547}
' <
-
> >
(A,qr)’ (447 ) { r.g,ij.;f,)’* Al
= &1l S = -
( ca &) =4
N
- “‘ v
WE know that, = square matris 4 issymmeine if A7 « 450
So, from =quation (1) % Ny
(AA’) i=a symimetric matin. L NG
Q21 5 N

Ifdl = [a,-?] Iz a skew-symmeatric matrix, then write the valusof 75,

Solution

Given,

A= [a,._l.] iz skeow symmetric
aI = _aﬁ

a = —ay

ity =10

23, =0

dy = o

| IO T T

Day=0+0+. . +0( bmes)
all
50,
-0
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Q22

If 4 =[a,] 1= a skew=symmatric matrix, then write the value of £ Zay.

Solution

Given,

A= [a,.'] is @ skew symmeinc
3= -3,

= =0

I

Z Tay = a vt @yt van t oyt

J

=0+3atS3+ e +0+35+

- 35—+ 0+

J

+-o3Eg ot

Ch 5 — Algebra of Matrices




