AP=1_1 3 4|x[-1 3 4
4 =2 =al l1 -2 -3

[2(2)-2(-1)-4(1) 2(-2)-2(3)-4(-2) 2(-H-2D—-4-3) ‘

[ZE =2 —4] [2 —& —3

AZ=|-1(2) +3(—1)+ 4(1) —1(=2) +3(3) +4(=2) —1(—4) + 3(4) + 4(-3)
| 1(2)—2(-1)—3(1) 1(-2)-2(3)—3(-2) (-9 —2(4)—3(-3)

5 [44+2—-4 —4—-6+8 —8—-8B+12 b =& =3
Af=(-2—-3+4 2+9-8 4+12—-12|=|-1 3 4
et A—~8 =2—-8Fb —8-—~H19 1 =24 =3

E =2
Al=A=|_1 3 4
1 -2 -3

11. Question

4 -1 4
IfA=|3 0 -4/| showthatA2=1.
3 =] =3
Answer
4 -1 -4
Given:A=|3 0 —4|.
3 -1 3

Matrix A is of order 3 x 3

To show : A2 =
agy 4z 9 -
[ a3 o2z
Ay Oaz L h
Formula used : $S 4
ayybyy + bay + @aabyy  Oygbyy +nubn + myabys
= ’ agybyy + ; oy + aabuz  exbia + agnby + aaaby ]
agbyy + b2y + @aabaz  exibia + axba + saabs

If A is a matrix of order a x b and'E
€

2'4~1—4 4 -1 —
Ac=I3 0 —4|x|3 0 -
3 —1 -3 -1 =3

[4(4) —1(3) —4(3) 4(—1)—1(0) —4(—1) 4(—4) — 1(—4) — 4(-3)
A% =13(4) +0(3) —4(3) 3(—1)+0(0)—4(-1) 3(—4)+0(—4) - 4(——3}]
3(4) - 1(3) - 3(3) 3(-1)—1(0)—3(—1) 3(-4) —1(—4) — 3(=3)

[16—3—12 —-4+0+4 —16+4+12] [1 0 0]

of order c x d ,then matrix AB exists and is of order a x d ,if and only if b =

A’=1124+0-12 -340+4 —1240+12
L 12—=3—9 =3+0+8 —1%F4t+3

100
010

5 ¢

001

AZ=|=

12. Question

2 -1 0 4
IfA:[ Jand B:{ } find (3AZ - 2B + I).
3 2 =1

Answer

, [2 ﬂl] [0 4}
Given: A = and B= =
% Z -1 7

Matrix A is of order 2 x 2, Matrix B is of order 2 x 2

To find : 3AZ - 2B + |



Formula used :

column

an ap My ... @ by b2 bin
row » = It:..: r:;-_- W ... (Hg | . b;1 bia b:,‘ =
Oul 042 Gu8 o0 Brn h-:: b.iz b(‘;tl
Cn €2 ... Oy
= | & (':-J .- |ey SULTY on row

colmmn

ny Cn2 -+ Oy
Where cjj = aj1b1j + aiabaj + @iabsj + ovvieeininnis + ainby

If A is a matrix of order a x b and B is a matrix of order ¢ x d ,then matrix AB exists and is of ordera x d ,if and only if b =
c

A;_:[z “He lg —21]=[2(2)—1(3) 2(-1)-1(2)]_4-3 —2-2

3 2 3(2)+2(3) 3(-1)+2(2)] '6+6 —3+4
2.T1 —4
& _[12 1]

el -l 7
-3 7

B=2x[° 2 =[_°2 &]

=1 7
il —02 184] CIGSS24
-G 3
i [336 -31 2] & [—02 14l " lo 1] = [3351024;10 “313 ;48++10
3A2-2B +1 = [3‘; :id

3A2-2B +1 = [3’;} ‘fg

13. Question

. X
If A =[ - 4-J then find (-AZ + 6A).

Answer

2 2]
Given: A =

-3 4
Matrix A is of order 2 x 2.

To find ;: -AZ + 6A

Formula used :



column

ay Az my .. Qg | by bz by
row ¢ — I:f,] Wiy gy ... ] ¥ by bz bin =
fnl @n2 An3 ... Onn | bny b2 ... . by

Cly O3 ... Oy

@Iy on row g
column

Where cjj = aj1 by + aj2b2j + ai3b3j+ ovvveieennnns + ainbpy

If A is a matrix of order a x b and B is a matrix of order c % d ,then matrix AB exists and is of order a x d ,if and only if b =
(<]

e [ ] [ [ 2(2)-2(-3) 2(-2)-2(4)]_[ 4+6 —4—8]
-3 4 = -3(2)+4(-3) -3(-2)+4(4)] l-6—-12 6+16

ol
R "'18 —12] [-—10 ..,22
L i [—3 42] jfs _2%;2]

=l 2

Reea=[10 121,

+1.2 12—12] [2 0]

‘ Jelass24

A2+ 6a=[2

14. Question
F 1
IfA = T . show that {A2 -5

Answer
. 3 1
Given: A = 5
-1 2
Matrix A is of order 2 x 2.
To show : A2-5A +71 =0
Formula used :

column

an di M3 ... @ | bu b2 ... b
row i = iy o2 8 ... ' i biv  bi2 bin =
Qnl @n2 pg ... bin

oy 12

Iy o row ¢
column

- G ‘m

Where cij = ailb]_i + amsz + ai3b3j 5 R PTTRR SU ainbn]

If A is a matrix of order a x b and B is a matrix of order c x d ,then matrix AB exists and is of order a x d ,if and only if b =



c

Az=[_31 ;]"[—31 ;=[3(3)+1(—1) 3{1)+1(2)]=[_?3—1 3+2]

-1(3)+2(-1) —-1(1)+2(2) =g == gk
AT 8 5
-5 3]
5A=5-x[3 1]=[15 5
-1 21 l-5 10
sx— [15 5]
-5 10
11 0
'_[o 1

ey 9-05

n-; 3

oosnal?, B-J% 540 H-PoS SR ]

AZ-5A+71=0
15. Question

-

e

Show that the matrix A = { g

3
_’:i satisfies the equation A3 - 4A? + A = 0.

Answer

2
Given : A :[ ]
' 1 2

Matrix A is of order 2 % 2.

L

class24

Toshow:A%-4A2+A=0

Formula used :

column

ap @2 a3y ... Ap b2 bin
oW ¢ == a1 g 63 ... e ] . by b biss -
Gnl @Gn2 Gn3 ... Oan | bat B2 ... Bom
1 42
= L) | 52 dUiTY o1 row ¢
: : colimn f
Cul Cp2 s
Where cj= ailb]_i + aggsz + ai3b3j -+ cosmssiasansn + ainbﬂj

A2 and A® are matrices of order 2 x 2.

_ _[22)+3(1) 2(3)+3(2)] _[4+3
AZ_E g]xﬁ 31‘[1(2):z§1§ 1(3)12?2;]_[212 g:i

Ref)

A3=[7 1z]>< 2 3]= (2) + 12(1) 7(3)+12(2)]=[14+1z 21 +24
4 7 1 20 42 +7(1) 43 +7(2) 8+7 12+14

A3 = [26 4§]
15 2

wemax] )-8



an2_ [28 48
16 2

12§ b y-=—t=ru

A -4p2 +A=0

16. Question

F

3 =2
IfA:[ ] find k so that A2 = kA - 2l.
4 -2

Answer

3 2
Given: A =

4 -2
Matrix A is of order 2 x 2.

To find : k

Formula used :

column j
an Az ma ... g | by b ... by
row s = iy O A Tin | . !‘il b fl;,. =
n:\: a:a Q3 ... Opy | h.:.l 5,‘.3 . 5 b,:..

MY 00 oW §

iy class24

©nl Cnl
Where cjj = aj1b1j + aizbsj + ai3b3
A is a matrix of order 2 x 2.

o [i :i] % [i 97 [3(3J—2(4) 3(-2) - 2(—.2)] - [ 9-8 —64+4

—21 " l43)-2(4) 4(-2)-2(-2)] l12-8 -8+4
#-fi 7
a=kexfl =l T
=ik 2wy O 3,

It is the given that AZ = kA - 21

[1 —21_[3k—-2 -2k
4 -4 4k —2k-2

Equating like terms,
3k-2=1
3k=1+2=3
3k=3

k=§=1

k=1

17. Question

=2 )
If A =[ 31 1], find f(A), where f(x) = X2 - 2x + 3.



Answer
-1 2
Given: A = 5 3 . and f(x) = x2-2x + 3.

Matrix A is of order 2 % 2.
To find : f(A)
Formula used :

column

ay @y oayE ... agn | Iy g .. vai dym

row p = Ifl[ W A ... n.,.l + | by bp ... e N =

Upl s (a3 ... ﬂnnJ by buz ... sohl Dok

) 02 -

CHETY Ol TOW #
calinn

Cal ©n} s Onj +sv Cpn
Where ¢jj = aj1byj + ajabyj + aizbzj + oo + Ainbyy
A2 is a matrix of order 2 x 2.
f(x) =x2-2x+ 3
f(A) = A% - 2A + 3I

[—1 2] [—1 2] [31((_ 1) +2(3) —31((22)):12((1;)

A2=[1+6 —2+2]=l7
0

gl class24
weax J-[2 3
2A = [‘2 4]

3|-3x1 0] [g g]

3|=|3 ‘3’]

f(A)=A2—2A+31=[; ] ["2 4 [0 g [;izig 7—_42++03]

(A)=A2-2a+31=[12 4

f(A) = A2-2A + 3 = [12 .

18. Question

I 2
IfA= [4 %j| and f(x) = 2x3 + 4x + 5, find f(A).

Answer
2
and f(x) =2x3 + 4x+ 5

1
Given: A =
b

Matrix A is of order 2 x 2.

To find : f(A)



Formula used :

column
an A Mz ... G | i s s
TOW 1 lu;| [ :r;s -~ i || - | ba ﬁ;g P-:.. =
dpl Gp2 a3 ... Ogn | Ia.;: f-.;: s f&in
1] €12 wvr €l vee
. g T . coliun
Gt B o By i
Where cij= aj1byj + ajabyy + Aizbzj + i + E‘inbr_;j

A% is a matrix of order 2 x 2.

fix) =2x3+4x + 5

f(A) = 2A3 + 4A + 5l

i Y R I o Pt s i o e R

#=[5 ol

Ar=[? —4],([1 2]= AD-4(4)  9(2)-4(-3)
1717 la -3l |-8(1)+17(4) —8(2)+17(-3)

e 1651~ ls -

e[ 2

i P

_[-14 60
120 —134

4A=4XB~ —23] =[fs —?2]

o P

=5 8- ¢
o

120 —13% 16 —12 0 120+16+0 —=134—-12+5

class24

2A3

f(A) = 2A% + 4A + 51 = [1‘356 ‘iil]

fa)=2a% +aa+si=[ >

19. Question

Find the values of x and y, when

HRNEH

Answer



Tofind:xandy

Formula used :

an ap @3 ... A by b2 ... bin
row @ — [rl,| a2 48 ... fin I | by by ™ =
nl Qu3 Gu3 ... Onn | bat bz ... o Din
Cl €1 e Cl vivs
=|eq ca ... COLCY ON [OW ¢
e coliun
Cnl Ca2 +ov Cnj oue
Where cij= ai_]_b]_j e a;zb;_'i ¥ ai3b3j F s e = ainbnj

If A is a matrix of order a x b and B is a matrix of order c % d ,then matrix AB exists and is of ordera x d .ifand only if b =
C

The resulting matrix obtained on multiplying E :3] and [;] is of order 2 x 1
Y Rl ey

ey Gl

Equating similar terms,

2x - 3y = 1 equation 1

X 4+ y = 3 equation 2
equation 1 + 3(equation 2) equations, c I G SS 2 4
2% = 3y:= L
+
3x+3y=9
5% = 10

5

x = 2, substituting x = 2 in equation 2,
2+y=3

y=3-2=1

x=2andy=1

20. Question

Solve for X and y, when
I =4|x| |3

1 2ly] |11f
Answer

ot 2

To find : x and y

Formula used :



~- IR

Where C}J - allb]_l = aabzl + a|3b3j G e + ainhnj

If A is a matrix of order a x b and B is a matrix of order ¢ x d ,then matrix AB exists and is of order a x d ,if and only if b =

C

The resulting matrix obtained on multiplying [:: _24] and [;] is oforder 2 x 1

g X] _ 3x—4y]_ 3
[1 2 ] = [y] - [x+2y [11]
[31(— 4y] = [ 3]
X+ 2y 11
Equating similar terms,
3x - 4y = 3 equation 1
X + 2y = 11 equation 2
equation 1 + 2(equation 2) and salving the above equations,
3x-4y=3
_'.
2% + 4y = 22
S5x=3+22=25
5x =25

xX===5
5

x =5, substituting x = 2 in
5+2y=11
2y =11-5=6

2y =6

—E=
¥e=e=a
x=5andy=3

21. Question
3 1
IfA = . %|* find x and y such that A2 + x| = yA.

Answer

3
7

| [ 1]
Given: A = CAZ +x1 = yA

A is a matrix of order 2 x 2
To find : x and y

Formula used :

class24



column j

a1 ap M3 ... Gy ] 1 s ... P
row 5 — W O 0a Oin I | b ba bin | =
Gul G2 Q3 «i. Onn | bat bag ... . Ban
cy €2 ... Cy
=| en g e @ i MUY of oW ¢
$ o E . . column )
Cnl Cn2 -+ Cpj +o-
Where cj= ailb]_i o a;gbgi + ai3b3j AT T T e s + anbn]

If A is @ matrix of order a x b and B is a matrix of order c x d ,then matrix AB exists and is of order a x d ,if and only if b =
2

A2 is a matrix of order 2 x 2

_ _[BR+1(7) 3D+1(5)]_
Al_[g é]"[g ;]_[7(3):5%) 7(1)15%5)]_[2?:;5 73:255]

B [251‘125 73:255] - [11;2 :fz]
16 8
56 3

assfy -0 ¢
xl=[: 2]
wed=fg G0l ¢

16+x 8
56 32+x

L yx[j; 5] ['7y 5y
_[3y Y]

A=

# [7y 5y

It is given that AZ + xI = yA,

16 +x 8 ]_[3y y
£6 324-x% 7y 5y

Equating similar terms in the given matrices,

|

16 +x

= 17dlass24

AZ + xl =

16+ x=3yand8 =y,

hencey = 8

Substituting y = 8 in equation 16 + x = 3y
16+x=3x8=24

16 + x =24

x=24-16=8

x=8

x=8y=28

22. Question

3 2
If A =[1 1]. find the value of a and b such that AZ + aA + bl = O.

Answer



2

3
Giwen:A.:[1 1]_ AZ+aA+bl=0

A is a matrix of order 2 x 2
Tofind:aand b
Formula used :

column

ay A @y ... O .‘ by M ... byn
row ¢ — Ia,; a4 08 ... Oga I | by by b | =
Gnl Gn2 @u3 ... fnn J by bay e o bun
ST TR
=| aa OOErY ol oW |
: colimmn
Cnl Cn2 o0 Cnj ue Cppy
Where cjj = aj1byj + ajzbyj + azbsj + oo, + @inby;

If A is a matrix of order a x b and B is a matrix of order ¢ % d ,then matrix AB exists and is of order a x d ,if and only if b =
c

AZ is a matrix of order 2 x 2

5.4 2 21 _[3(3)+2(1) 3(D+2(1)]_[9+2 6+2
- 1]xﬁ 1 [1(3)+1(1) 1(z)+1(1)] [3+1 2+1

w-[l g

4 3

an=ax [y =[a 1
SO

a-[; 3

wesn-F S4B D-RHED R

class24

A24+aA+bl=[11+3a+b 8+2a
4+a 3+a+b

It is given that AZ + aA + bl =0

11+3a+b 8+2a =[0 0
4+a 3+a+b 0 o0

Equating similar terms in the matrices,we get
44+4a=0and3+a+b=0
a=0-4=-4

a=-4
substitutinga=-4in3+a+b=0
3-4+b=0

-1+b=0

bi=0+ 1 =1

b=1

a=-4andb=1

23. Question



s =7 -16 -6
Find the matrix A such that e :
2 3 7 2

Answer

[ 5 —7} [—16 —6:]
Glven : A= %
2 3 7 2

To find : matrix A

Formula used :

column
ay a4 @y ... Ay | iy by ... I
row ¢ — lu,| @ig B ... g | . &,1 "'i‘i = bin =
@nl Gp2 Gu3 ... fApn ] bat bnz ... [b .
0 C12 s
=| e Gz - ULrY ON row ¢
2 . column
Tl CRE o
Where Gj= ailbli + aizbzi + ai3b3j B + ainbnj

IF XA =B, then A = X1B
5 -3 T

=[5 3T <[° 5

class24

- (-7)(-2)=15-14=1

-1

To find [ 5 —7]
=% 3

Determinant of given matrix

Adjoint of matrix [_'32 —371 = [g ;

[§ I-=E d4-C 2

[% 3 -6 4

e, 03 A De

e [3(—16) +7(7) 3(=6) +7(2)] _ [8+49 —18+14)_1 —:]
2(—16) + 5(7) 2(-6) +5(2)1 ~ l-32+35 —12410/7 I3

Al 3
a=[z 2
24. Question

; . [2 ; 0 -4
Find the matrix A such that A. = |
10 3

12
s

Answer

, 2 3] TO =47
Given : A. = i
4 5 10 3

To find : matrix A



Formula used :

column
an a@ o3 ... bn
oW § & [u.. g dag h-:m 3
d;: An? w3 ... % f»:n
ol 012
=| en .,._. CNIrY on row ¢
: colwmn
ot Cap s
Where cij= ailb]_i + a;;sz + ai3b3j b Smi s + ainbnj

IF AX = B, then A = BX1

Al J=[o 5]

. 5
%=l wioly &l

To find [i g]_l

Determinant of given matrix = |i 2| =5(2)-(4)(3) =10-12 = -2

Adjoint of matrix [i g] = [_54 “23]

[z gl"=¢. 5 —3]_1
4 2 -4 21 -

B I=+J% 9
a=[8 =B I~
20 S A%

0+16 0-8 J_1

class24
F

—4(-4) 0(-3)-4(2)
10(5) + 3(—4) 10(—3)+3(2)
16 -81._1-8 4

8 ] = ]

-

-2'150—-12 —-30+6l -27138 -24 =19 12
=4 4
’ —=19 12]
-8 4
A=
[—19 12]

25. Question

IfA = I:: _II:I'B z[; _1:| and (A + B)2 = (A2 + B2) then find the values of a and b.

Answer

Given: A = 1 =l B~ § =
2 -1 b -1

(A +B)2 = (A2 + B?)
To find:aand b

Formula used :



column

day ap @3 ... dig Iy ba ... v bin

W F — In,; oz o .. n...l ] b be ... « b | =

o ban

Gal o2 Gu3 ... fnn | but buz ...

=TI =T P - T
=| a e ... E] LTy O fOW
: : colinmn
Gl a2 v Ly s
Whe!’e CJ = allblj -+ atzsz 4 al3b3j T, T L ainbnj

IT A is a matrix of order a x b and B is a matrix of order c x d ,then matrix AB exists and is of ordera x d ,if and only if b =
C

sexely TR SI-B3 2P ER S

1+a =2
2+b -2

(A+BR=[1Fa -q 1+a ] (1+a)(1+a)—2(2+b) (1+a)(-2)—2(—-2)
2+b -2 2+b (2+Db)(1+a)—2(2+b) (2+Db)(-2)-2(-2)

(A+B}2=[ 1@ a4~ <B=Ba+H.[e*+2—2b~3 2~Ia
2+2a+b+ab-4-2b —4-2b+4l l[2a-b+ab-2 -2b
(A+B)z=[az+23—2b—3 2-2a

2a—b+ab—-2 -2b

A+B=

L I e g o W e 8
=l o class24

S N
Bz=[az—b —a 41

ah=18 =bi+1

(Az_,_Bz):[—l 0]+[22~b —a+1] [-1+a~b —a+1
0 0 b —-b+1 -b+1

(D] _[a*=b —-a+1
1(~1J] [ab—b =h+1

AZ+BZ= —l‘f'ﬂz_b —a+1
( ] ab—b =b+1

It is given that (A + B)? = (A2 + B2)

a’+2a—-2b-3 2—2a]=[—1+a2—b —a+1
2a—b+ab—-2 -2b ab—b -b+1

Equating similar terms in the given matrices we get,
2-2a=-a+land-2b=-b+1
2-1=-a+2aand-2b+b=1
=aand-b=1
a=landb=-1
26. Question
cosx —sinx 0]
IfF(x)=|sinx cosx 0. show that F(x).F(y) = F(x + y).
o o 1]

Answer



cosx —sinx 0]
Given:F(x)=|sinx cosx O/
0 0 1

Ta show : F(x) . F(y) = F(x + y).

ay ma by bz b
az ozy azs | x| by b bn
iy fzy Ay by baz by

Formula used :

azbyy + anbny + anby enbia + anbs + anbyy  enb + axby + ozabi

[ by + arzby + @by anbiz+ aube + aiabar  anbia + aizba + a1aba ]
Qaybyy + aapby + agabyy  0sybiy + auaby + agabsz  agbia o+ agaby + aagbas

If A is a matrix of order a x b and B is a matrix of order c x d ,then matrix AB exists and is of order a x d ,if and only if b =
c

cosx —sinx 0
F(x) = |sinx cosx 0

0 0 1

cosy —siny 0

Fly) = |siny cosy 0
0 0 1

cos(x+y) -—sin(x+y) 0
Fix+y) = [sin(x+ y) cos(x+y) O]
0 0 1
cosx —sinx 0] [cosy -—siny 0
F{x) . Fly) = lsinx cOSX 0] . [siny cosy 0]
0 0 1 0 0 1

cosx(cosy) — sinx(siny) + 0(0) cos
= |sinx(cosy) + cosx(siny) + 0(0, :

—siny) — sinx(cosy) + 0(0) cosx(0) — sinx(0) + 0(1)
i) + cosx(cosy) +0(0) sinx(0) + cosx(0) +0(1)

0(cosy) + 1(0) 0(0) +0(0)
= ) class24
: cosy 0

1

-cosx(siny) - sinx(cosy} = -sin(x+y)

COSX COSy — S
F(x) . Fly) = |sinx cosy + cos
0

We know that,

cosx(cosy) - sinx (siny) = cos(x+y) and

cos(x+y) -—sin(x+y) 0
F(x) . Fly) = lsln(x+y) cos(x+ y) 0]
0 0 1

cos(x+y) -—sin(x+y) 0
F(x +y) = F(x) . Fly) = [sln(x +y) cos(x+Yy) 0]
0 0 1

Flx +y) = F(x) . F(y)
27. Question

coso  sind 5 cos2a  sinla
IfA = : . show that A~ = =
—sino.  cosdu —sin2a  cos2a

Answer

) cosu  sind
Given: A = . ;
—sing. cosa

, cos2a  sinla
Toshow: A~ = .
—sm2g coslo

Formula used :



ay a4 ma ... Gy | by by ... by
Tow @ — [t1,| ap 8 ... fhn | | b b by =
Unl Gp2 Gu3 ... Opn ) bt Baz ... Pan

L VI T R

= o1 Cap niry on row ¢
. column §
it O <or g wet Ehm
Where Cij = a-ilbli + aizsz T ai3b3j TR et + ainbnj

If A is a matrix of order a ¥ b and B is a matrix of order c x d ,then matrix AB exists and is of ordera x d ,if and only if b =
G

A = [Cosa  sina

—sina  cos
e O [ cosa sin(;] x.[ cosa 31“?1]
—sina cos —sina cos

e . [ cosalcosa) + sina(—sina)  cosa(sina) + sina(cosa) ]
—sina(cosa) + cosa(—sina) —sina(coswu) + cosa(cosw)

A2 — [cos*a—sin*a  —2sina cosau]
—2sinacosa  —sin®a+ cos?
We know that cos2a = ¢gs2¢ — sin®q and sin2a = 2sina cosa
A2 — [ cos2a —sinZa]
—sin2a  cos2a

A2 = [ cos2a -sin2a]
—sinZa  cos2a

28. Question

class24

1 2 3|1
if[1x14 5 6/|-2
3 2 5| 3
Answer
1 2 31
Given:[]xl]4 5 6|-2[=0.
3 2 5| 3
To find : x
Formula used :
column
dy aE ms ... g | byy bys ... B
oW ¢ [d-n @i U3 .ty | . fr;] ﬁ;g b..,. =
Gnl Gy2 Gu3 <o Gnn ] i bnz ... L\;n
CH €12 «er €1 o
= i v ae TV O Tow g
. 5 colinun J
Cnl Cpd oo Opy e
Where cij = ailblj + aizbzl + ai3b3j T aman

If Ais a matrix of order @ x b and B is a matrix of order ¢ x d ,then matrix AB exists and is of ordera x d ,ifand only if b =
c



£ 2 Eira
[1 x 1][4 5 g][—z]=0
3 2 3
1 2 @&
1 x 1]1x14 5 6/=[1(1)+x@)+1(3) 1(2)+x(5)+1(2) 1(3)+x(6)+1(5)]
3 2 &
i % &
[1 x 1]x|4 5 6/=[1+4x+3 2+5x+2 6x+8]
3 2 5
it 2 3
1 x 1]x|4 5 6/[=[4x+4 5x+4 6x+8]
3 3 B
i % 87ri 1
1 x 1][4 5 g][—z =[4x+4 5x+4 6x+8]x[—2]
3 2 3 3
1
[4x+4 5x+4 6x+8]X l—z] = [(4x+ 4)(1)+ (5x+ 4)(—2) + (6x + 8)(3)]
3
1
[4x+4 5x+4 6x+8]xl—2]=[4x+4—10x—B+18x+24]=[12x+2[1]
3
: O
I x 1][4 5 g”—z]=[12x+20]=0
3 2 3
12x+20=0
12x = -20
12 3
lass24
, CIQSS

29. Question

Z2 1 2
f[x 41)/1 0 2
D 9 -4
Answer
2 1 2=
Given:[x 4 l] 1 0 21| 4(=0
0 2 —4|-1
To find : x
Formula used :
column
ay ap @3 ... dig “ It Mz ... bin
row s “— LTI B ] » dlgn I i 1'1;] L T R fq-.. =
i Gn2 Qg3 ... fipy | b,;| b...g i + bm;
P11 C32 «vs Ol ses
= il O e CHATY O oW ¢
‘: T Eg : coliinn g
Cul Tad --- Cuj .-
Where Ci] = ailb]_j = aizsz += ai3b3j R —— - o annj

If A is a matrix of order a % b and B is a matrix of order c % d ,then matrix AB exists and is of ordera x d .if and only if b =
C



% 1 2 X
x 4 11|11 0 2 I4l=ﬂ
0 2 —4ll-1
2 1. @
[x 4 10|t 0 2|=&E2)+4(1)+1(0) x(1)+4(0)+ 1(2) x(2)+ 4(2)+1(—4)]
0 2 -4
4 B
x 4 1]]1 0 2|=[2x+4 x+2 2x+4]
g 2 g

X
[2x+4 x+2 2x+4][4l=[(2x+4)(X)+4(x+2)+(2X+4)(-1)I
1

% 1 2
[x41][102]
0 2 -4

2x24+6x+4=0

X
4] =[x +4x+4x+8—2x—4]=[2x*+6x+4] =0
-1

x24+3x+2=0
(x+1){x+2)=0
x+1=00orx+2=0
x=-lorx=-2
x=-lorx=-2

30. Question

Find the values of a and b for which

a3

Answer

a bl 2
Given :
ol

Tofind:aandb

class24

Formula used :

calwmn
a1 A al .. dig by bz ... by
PowW ¢ = lu., T i J . bia b . byn =
Gnl Op2 a3 ... Opn ] bt buz ... . Dy
Gl €I sae Clf aes
=|eq ca ... @ CHEEY 0N FOW §
: *  u i 5 column
Tl Cn2 o Opg wsn
Where clj = a,lblj + aizbz'i + ai3b3j o SRR + ainbnj

If A is a matrix of order a x b and B is a matrix of order ¢ x d ,then matrix AB exists and is of order a x d ,if and only if b =

2, 226
1] [3(2)+h(—1) 2a—b [ 4]

[-a 2 —a(2) + 2b(—-1) —2a—12

(22l =L

Equating similar terms,



2a-b=5
-2a-2b=4
Adding the above two equations,we get

-3b=9

substituting b = -3 in 2a - b = 5,we get

2a+3=5
2a=5-3=2
a=1

a=landb=-3

31. Question

IfTA= I 4 . find f(A), where f(x) = x2 -5x + 7.
-4 -3

Answer

Given: A =
A =5

3 4}
and f(x) = x2-5x + 7.

Matrix A is of order 2 % 2.

To find : f(A)

Formula used :

@y M My ... A .
Tow ¢ — lfm G 08 in I . o . bin
Upl Gn2 3 ... oo | bt Bbnz2 ... |bw o
Cl C13 «vs €1y s
=| a1 ca ... @ b COLTY ON TOW ¢
: T P : colitmn g
f‘nl ("" e “"J . an
Where C;j = ailbli o .aaba + ai3b3j W + ainbnj

A? is a matrix of order 2 x 2.
f(x)=x2-5x+7

f(A) = A>-5A + 71

A2 = [_34 _43] 5 [ 3 4 ] _[3(3)+4(—4) 3(4)+4(=3)

—4 317 |4(3)-3(-4) —4(®-3(-3)
Az=[—o7 —07]
sh=5%] Sy S8~ 5l
sa=[15 20
-20 -15

n=1x[; 9= 9

n=f; 3

class24

]=[9—16 12—12]
~12532 1649



fay=R2-sa+7i=[7 O] _[15 201,17 o]=[—7—15+7 0-20+0
0 -7 Llo0 —15l " lo 7217 lo+20+0 -7+15+7

f(A) = A2-5A+ 71=[715 —20
e 20 15]

f(A) = A2-5A + 71=[715 —20
& 20 15)

32. Question
IfA= 1 5 . prove that A™ = ' A for alln € N.
01 01

Answer

11
Given: A = 3
01

Matrix A is of order 2 x 2.

Topm\.nre.-:A“=1 "
0 1

Proof :
1 4
A= [
0 1
Let us assume that the result holds for A -1

ol 2

athematical induction .

M ug‘las,s24
1(0) 0(1) + 1(1)

We need to prove that the re
AN = AN-1 3 A = 1 n=1
= wh=ls M ]
An=[1+0 1+n—1 =[1
0+0 1 i o 0

al

33. Question

Given an example of two matrices A and B such that
A=0,B=0,AB=0andBA #0.

Answer

Given:A=0B=0,AB=0,BA=0

To Find : matrix A and B

Formula used :

column
ay a2 s ... G | Iy by ... i
FoW 5 = lu.; ) thm I | ba ba bin =
Onl Ax? Bud o0 Ome bt bz ... Buse
o1 Gy e Oy
= [T T @ CHECY Ohf TOW ¢
' ¥ 5 . 2 column
CRl Cpz cse Omj ees
Where ij = ailbli e ausz + ai3b3j . SR + ainbnj

LetA=[é g] andB = [2 g



A=0B=0

= _[100)+0(1) 1(0)+0(0)] _
AB_[(lz g]" [‘1] 3]‘[0&):08 é%o)logoi]_[g g]

AB-[g g]-u

il R R R Hrs e s b e
BA = [2 g]
A=[(1] g]anda= [g g
34. Question
Give an example of three matrices A, B, C such that
AB =ACbutB =C.
Answer
Given : AB =ACand B = C.
To Find : matrix A and B
Formula used :
column j
4y @z ms ... fdgn | vor Bj] oo Yin
FOW ¢ S 41 o va b.:,, =
Gal @x2 a3 ... (un L -'n-:n
class24
dER IYC " AEe
‘!;l Cn
Where ¢;; = aj; by + apby; + agbgy F0000 + apby;

1—“—"3‘“*=[1 0,8=[0 O]andC=[0 0
0 0 10 01
B=C

i I ] R s e e H

AB=[g g]=o

- _[1(0) )
AC'[& g]*[g ﬂ‘[égg)ig% égg)iggﬂ=[g 3

AC=[g g]=u
AB =AC =0
A=[(1’ g],.B=[‘1’ gand(_‘=[g ‘1’

35. Question
IfA = L 8 and B= ¢ 4.find{3A2-ZB+l}.
-1 7 -1 7

Answer



Matrices A and B are of order 2 ¥ 2.

To find : (3A2- 2B + I).

Formula used :

colnmn
ay @R My ... Ay | i b ... v Uin
owy = Ml G 8 ... A I o] g B s bin | =
gl Op2 Gg3 ... Mgy | [ - o ik
£y 01
=] @ a2 MEry on row i
I colimn
fni Cnt -+ Cpj <+ Cppn
Where Gj= aubli -+ agzb;li + ai3b3j 2, QBT e o ambn.l

AZ is a matrix of order2 x 2.

B [—11 (7)]

2_[1 0 1 0]_[1D+0(-1) 1(0)+0(7)
A [—1 7]"[—1 7] I—1(1)+7(—1) —1(0)+ 7(7)

A? = [—11t07 oo: 409] =[—13 -33]

=B [—18 409] » [—324 10

2_[| & 0
s —24 147]

28=2x[0) ;]=[—02 14

class24

28=[0 8]
-2 14

]=[1 0
01

3A2-2B +1= [_324 127] - [_Uz 184]+ [‘1’ 2’] - [_32;-3;4}0 14?7_—8112 1

ShE G e [—;2 1_3‘1

36. Question

2 3(11 =3 -4 6
If - . find the value of x.
5 7|2 4 -9 X
Answer
, 3 31 =3] T4 &
Given : = S
[} 7% B &
To find : x

Formula used :



coliinn

ay ap @3 ... An T P b
row ¢ — l"ll g v I | by b ... bin | =
Gn) Oud us ... Onn bat  baa Ban
1 Cu
=] 4 % CULEY O FOW ¢
. columnn
Cal ©n2 ..o
Where cij = ailb]_i 4 a;gbzi + ai3b3j_ b mersE + ai,,bnj

[g 31"[—12 _43]=[:3 g
87 = -3) Tl . P
[é 3]" [—12 43]_[§ESI§E—2 ig—g)iggﬂ‘ 52~ 16-1 —165112231_ ~g 163]

[g 3] % [—12 _43] il [:; 163 - [:g :6:]

-4 6 ] _[—4 6]

=9 13 =9 X

Equating similar terms in the two matrices, we get
x =13

x=13

Exercise 5D

1. Question
A 2 -3 3
IfA= . verify
0 7 -4

Answer

class24

Transpose of a matrix is obtaine ging the rows and the columns of matrix A. It is denoted by A'.

2ig. A]_; = A>

2 -3 &
R =
-

Hence transpose of matrix A is,

2 0
A'=(-3 7
5 -4

Y =
(A'-)' = [H 3 5] (A")' = AHence, Proved.

07 —4
2. Question
3 5
IfA=|-2 0|, verify that (2A)" = 2A".
4 -6
Answer
3 5
GivenA=|-2 0



To Prove: (2A)" = 2A’

Proof: Let us consider, B = 2A

3 5
Now,B=2|-2 O

4 -6
LHS=> B'= §

10 0 -12

Again to find RHS, we will find the transpose of matrix A

- |
A |32 4
5 0 -6

RHS = 2A’
o 3 =& 4
5§ 0 -6

6 -4 8
=5
10 e =12

LHS = RHS
Hence proved.
3. Question

g
IfA= § @ =4 and B =
=¥ U =6

Answer

5 _ 5 _n
Given A = ¥ & - and B = i =i =£
-5 0 -6 3 1 B8

To Prove: (A+B)'=A"+ B’

Proof: Let us consider C=A+ B

i B <0 =4 <% -3
s +

-5 0 -6 3 1 8

[=1 -8 -3]
—

-2 1 2
Now LHS = C'
-1 -2
=|=3 1
-3 2

To find RHS, we will find transpose of matrix A and B

class24

. verify that (A + B)' = (A" + B').



3 -5 4 3
A'=|2 0 |AndB'=|-5 1
o] 8 ¥ B
RHS = A"+ B’
34 =5] [-4 3
=2 0 |+|=8
-1 6| [-2 8
SR
=|-3 1
-3 32
LHS = RHS

Hence proved.

4. Question
3 4 7 =5
IfP=|2 =1|land P=| <4 0 |. verify that (P + Q)" = (P + Q).
0 5 2 6
Answer
3 4
GivenP=|2 -l|and Q=
0 5

class24

To Prove: (P + Q)' =P’ + Q'

Proof: Let us consider R =P

3 4 7 -5
R=|2 -1|+[—4 0
0 5 2 6
10 -1
= -2 -1
2 1

LHS =R = (P + Q)

10 =2 2]

LHS =
-1 -1 11

To find RHS, we will first find the transpose of matrix P and Q

7 2
LI e 4
4 -1 5 -5 0 6

RHS =P + Q'

3 2 0 7 -4
= 4

4 -1 5 =5 D

10 =2 2
—
= =1

(5]

[,



LHS = RHS
Hence proved.

5. Question

4 1
IfA= |:J.1 g]' show that (A + A’) is symmetric.

Answer

Given A = F l}
5 8

To Prove: A + A’ is symmetric.(Note:A matrix P is symmetric if P’ = P)

Proof: We will find A”,

]

Now let us take P = A + A’
4 1 4 5
P= +
o
8 6
e |
[6 16]
Now P' = g %
6 16

=P'=P

Hence A + A’ is a symmetric

class24

6. Question
3 4
IfA= . i show that (A + A’) is skew-symmetric.

Answer

X 3 4
Given A =
1 -1

To prove: A-A' is a skew-symmetric matrix.(Note: A matrix P is skew-symmetric if P’ = -P)

Proof: First we will find the transpose of matrix A

ofl ]

Let us take P = A-A’

=fi 2H



=P =P
Hence A-A’ is a skew symmetric matrix.

7. Question

0 a b
Show that the matrix A =| —a 0 ¢ | is skew-symmetric.
b — 0

HINT: Show that A" = -A.

Answer
Q a b
Given A=|-a 0 ¢
-b —¢ 0

To Prove: A is a skew symmetric matrix.
Proof: As for a matrix to be skew symmetric A" = -A
We will find A",
0 -a -b
A'={la 0 =¢
b ¢ 0

0D a b
=-l-a 0 ¢
b —€ 0

class24

A =-A

So A is A skew symmetric m
8. Question

5

3
Express the matrix A = { ] as the sum of a symmetric matrix and a skew-symmetric matrix.
4

Answer
2

Given A = . As for a symmetric matrix A" = A hence
-1

A+ A =2A

A= i(A + A’) — P (Symmetric Matrix)
2

Similarly for a skew symmetric matrix since A’ = -A hence

A-A' = 2A
A= E(A -A")=Q (Skew Symmetric Matrix)
L ]

So a matrix can be represented as a sum of a symmetric matrix P and skew symmetric matrix Q.

First, we will find the transpose of matrix A,

2 1
A=
A

Now using the above formulas,



Hence A=P +Q

2 1 0 2
= 1 4 + 0 [Matrix A as the sum of P and Q]

(2 3
=
-1 4

class24

9. Question

a symmetric matrix and a skew-symmetric matrix.
-1

3
Express the matrix A -_—{

Answer

1] ,to express as sthe um of symmetric matrix P and skew symmetric matrix Q.

3
Given A = l:

1
A=P+0Q

Where P = E(A i A') and Q= l(A _A'),we will find transpose of matrix A
2 2

3 1
A=
4 -1
Now using the above formulas

B
|

6 =3
-3 -2

=

3|

U
I | =



3 —_—
= 2
L |
2
—lA—AF
Q—E( )
1/13 -4 F 1
2111 =1 —4 -1
1/0 =5
—
215 0
o =
2
= 5
- 0
2

-3 -5

3 = 0 ==
= = |+ =~ | [Matrix A as the sum of P and Q]

-3 5

— =1 - 0

L2 2
5 =
2

- class24

2

—~ =]

2

3 -4
=

L =]
10. Question

-1 5§51
Express the matrix A =| 2 3 4| as the sum of a symmetric and a skew-symmetric matrix.
7 0 9
Answer
-1 51
GivenA = | 2 3 4|, to express as sum of symmetric matrix P and skew symmetric matrix Q.
7 0 9

A=P+0Q

Where P = %(A-p A‘) and Q = %(AwA').

First, we find A’
-1 2 7
A= 5 J O
1 4 9

Now using the above mentioned formulas



I
N
»
»
ke,
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] [Matrix A as sum of P and Q]
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Now A=P+Q



