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EXERCISE - Il

10

Soll A,,,= _3 2
. [x-y 1 z -11 4
Sol.2 Given 2x—y 0 Wi| :[0 0 5:|

If two matrices are equal then their corresponding

elements are equal
X—y=-1,z=4,2x-y=0,w=5

Hencex=1,y=2,z=4,w=5

1 2
Sol.3 GivenA=|3 -4 andB:[;1 —58 S}
5 6
orderof A=3 x 2;orderof B=2x3
so AB and BA exist but AB = BA
because order of AB = order of BA
1 2 1 [18 -11 10
AB=|3 -4 [‘7‘ 5 Sl=l-16 47 10
5 6 . 62 -23 42
- 1 2]
4 5 6} [49 24}
AB = _ 3 -4|=|"
7 -8 2 [5 5 7 58
Sol.4 IfA= ﬁ :ﬂ thenAk:[”k2k 1‘_"’2"'(}
where k is any +ve integer
A= {3 —4} then Al = [1+2.1 —4.1}
=1 —a thenAT=1 1 1-21) ,

Also A2 = AA = E __ﬂ B :ﬂ

1+2k
Now assume that A* = [ +k

. 3 —4][1+2k -4k
A 1:AAKZ[1 —1“ k 1—2k}

~12+4
1-2k

HINTS & SOLUTIONS

1+k -2k-1 k+1

_ [3+2k —4k_4}_{1+2(k+1)
= 1-2(k +1)

— 4k +1) }
we observe that our assumption is true for
k = k +1and it was true when k=1 or 2. Hence
itis true for all +ve integral values of k.

Sol.5 (i) (adjadjA)=|A]"2A

As we know that

A(adjA) = |A] T

Therefore, (adjA) (adjadjA) = |adjA| I

= A(adjA) (adj adjA) = |JA]™" (AI)
[ |A]™" is a scalar]

= |A|I (adjadjA) = [A]"TA

= adjadjA=|A|"2A [ |A]is ascalar]

(ii) As we know that, |adjadjA| = | A [("-1°
Therefore,

= |adjadjadjA| = | adj A (™D

(n-1y°
= |adjadjadjA| = ( | A |(”*1>)

— |adj adjadjA| = | A [’

Sol.6 GivenA= B ﬂ andA’+aA+bl =0 ...(1)

Since Ais a square matrix

3-2 2

We have |A—Al| = 1 1_7\":}»2—4%‘*1

.. the characteristic equation of AisA2— 41 +1=0
By the cayley-hamilton theorem A2—4A+1=0....(2)
=a=(-4);b=1
Verification of (2) we have

13 2|3 2 10
=1 1||1 1|-%40 1
_[18 4 12 8 1 0] _f[o o] _
=|4 3|~-|4 4/*|0o 1/=|0 0|=0
Hence cayley — Hamiltion theorem is verified

Now we shall compute A~
Multiplying (2) by A=' we getA—41+A'=0

A= (A—4D) = (B ﬂ“‘[g ED
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Sol.7

Sol.8

Sol.9

3 -1 1] 1 2 -2
Given,A"'=|-15 6 -5|andB=(-1 3 0
5 -2 2 0 -2 1

Now and |B|=1
adjB 326
then B! = Bl - 112
IBI |2 2 5
(AB)"' =B~ A"
(3 2 6 3 -1 1
- |11 2||-15 6 -5
2 25 5 -2 2
9 -3 5
=|-2 1 0
|1 0 2

Given,A:B ‘ﬂ,s:[? ﬂ,c:[g g}

and AB-CD=0

LetD = [g g] then

AB-CD=0

i RN R

_foo

=lo o0
[3-2a-5¢c -2b-5d | [0 O
= |43-3a-8c 22-3b-8d|~ |0 O

(3 0 2a+5c
- 3b+8d

2b +5d
= |43 22| ~|3a+8c

3-2a-5¢=0 = 2a+5c=3
43-3a-8c=0 = 3a+8c=43
-2b-5d=0 = 2b+5d=0
22-3b-8d=0 = 3b+8d=22
Hencea=-191,b=-110,c=77,d =44

_[-191 -110
so D‘[ 77 44 }

Given Aand B are two square matrices such that
AB=A&BA=B

To prove : A& B are idempotent.

Now, AB=A&BA=B

Sol.10

Sol.11

= A'"AB=A'A&B'B=B"'B

= IB=1&IA=1I

=> B=1&A=1

we know that | is always idempotent matrix so A
and B are also idempotent

. _| ab b?
GivenA= L 22 —ab}

cepee | @ b7 || ab  b?
since A= | _ .2 .ol [Za2 _ab
_|a%h?-a%?  ap®-ab® | [0 0} -0
| -a%n+a’ -a’?+a%?| T [0 0]~

therefore Ais a nilpotent matrix

. | ab b2
GivenA= Laz —ab}

1
Now, > (A=A +1)=B(say)

1 [[-2 3 4 -2 5 71 [to00
==15 -4 -3|-|3 -4 2[+l0 10
2 7 2 9 4 -39/ (001
1 -2 -3 1/2 -1 -3/2
12 1 —s5|_| 1 w2 -5/2|_p
213 5 1 3/2 5/2 1/2

Now find B~" by using elementary transformation
we have, BB =|

[1/2 -1 -3/2] 100
| 1 1/2 -5/2|g21=|0 1 0
13/2 512 1/2 | 10 0 1]
By applying (R,<>R,), we get
[ 1 12 -5/2] [0 1 0]
= 12 -1 -3/2{g+=-{1 00
13/2 512 1/2 | 10 0 1]
R2 —)Rz—lRl
By applying 3 , we get

R3 —)Rg—ERl

1 1/2
— |0 -5/4

-5/2 0 1 0
~1/4|g1=|1 -12 0
0 7/4

1774 0 -3/2 1
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Sol.12

4 ie. [A=All=0
By applying R, — s R,, we get

1 12 -5/2 0 1 0
[0 1 15 |gu_|-4/5 2/5 0

2-A» 0 -a
5 oaoa-A 0
0 a 3-X

= =0

> 2-M){(@-2)B-1)}-aba)=0
= A —(a+5A%2+ (5a+ 6)A + (5a2—6a) =0
= A3 - (a+5)A% + (5a. + 6)A + (ba? — 6a)l =0

0 7/4 17/4 0 -3/2 1

R; >Ry 21 R, Multiplying both sides by A", we get
By app|y|ng 7 , we get =SAA- ((1"‘ S)A(1 A+ (5(1"‘ 6) A'A+ (5(1,2— 6(1)A71|
R3 —)R3 —Z R2 =A"0

= A?—(aa+5)A+ (5a+ 6)l + (502 —B6a)A"'=0
= A" (a—502) =A2— (o + 5)A + (50 + 6)I

10 -13/5 2/5 4/5 0
101 1/5 |ga-|-4/5 2/5 0 =A== —— > [A2—(a+5)A+ (50 + 6)I]
0 0 39/10 7/5 -11/5 1 (6o —507)
wheno=1

10 =>A"T=A2-6A+ 11l
By applying R, — 39 R,, we get

Sol.13 Given system of equations 3x + 2y + z =41

10 -13/5 2/5 4/5 0 2x+y+2z2=29
—l01 15 |B'=|-4/5 2/5 0
00 1 14/39 -22/39 10/39 X+y+z=22
321
—12 1 2|_= _
R1—>R1+ER3 Here D= 111 =3(1-2)2(2-2)+1(2-1)=-2
By applying 1 , We get
R R, —=R
27R27g"s 41 2 1
129 1 2|— _ _ _ =
_ D,=|%5 1 §|741(1-2)-2(29-44)+1(29-22)=—4
100 4/3 -2/3 2/3
— [0 10| pgt1=|-34/39 20/39 -2/39
001 | 14/39 -22/39 10/39 41 2 1
—-129 1 2|_- _ _ _ _ =_
i D,= 55 1 1 =3(29-44)-41(2—-2)+1(44—-29)=-30
2 [ 26 -13 13
=IB'"=B"'"=—|-17 10 -
39 . /7 -11.5 32 4
12 1 29| —3(99_20\_oa4_ —1)=—
D, 11 2 3(22-29)-2(44-29)+41(2—1)=-10
2 0 —a D D
i = 5 a 0 ' oy = 21 - 22 - =3
GivenA 0 u 3 By cramer’s rule : x = D,y— D ,Z= D
If A" exist then |A| = 0 z=2, y=15 z=5

= 2(30.— 0)-0(15— 0) — (50 — 0) % 0

— 60 —502%0 Sol.14 (i) Given system of equations 2x —y + 3z =8

= o6 —5a) =0 —X+2y+z=4
3x+y—-4z=0
6
= a=0, 5 2 -1 3
HereD=|-1 2 1 |=2(-8-1)+1(4-3)+3(-1-6)=—38
3 1 -4
6
=aeR-10 g
8 -1 3
Every square matrix satisfies its charecteristic D= g i _14 =8(—8-1)+1(-16-0)+3(4-0)=-76
equation
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Ax+22=4+3y=>4x-3y+2z=4

8 -1 3
Dzzg i _14 =2(~16-0)-8(4—-3)+3(0-12)=—76 3 -2 37 [x] [8
2 L -lhyi=lisax=8
4 -3 2_ z 4
2 -18 — A
D=|-1 2 4|=2(0-4)+1(0-12)+8(~1-6)=—76 =X=A"B
3 1 0
) -1 -5 -1|rg
__~- | -8 -6 9|1
Dl D2 D3 :>X_ (_17) I: :l
: x=2 =22 ,_Ds3 -10 1 7 [4
By cramer’s rule : x I:),y D 4 D |
XxX=2 ,y=2 ,z=2 -
(ii) Given system of equations x +y+z=8 1 ) %Z
2% + By + 72 = 52 :>X:—(_17) -51 >x=1y=2z=3
2x+y-z=0
11 1 Sol.16 GivenA:[_t;’nX tarfx}
Here D= g ? 71 =1(-5-7)-1(-2-14)+1(2-10)=—4
NOWAT:[ta%lx —tzinx}
8 1 1
D, =52 ?L 71 =8(-5-7)-1(-52-0)+1(52-0)=8 L _adiA 1 [ 1 _tanx}
T |A] T 1+tan?x Lttanx 1
1 8 1 1 —tanx 1 1 —tanx
thenATA-1:[ } [ }
D,=|2 52 7 |=1(-52-0)-8(-2-14)+1(0-104)=-28 tanx 1] 1ytan?x [Htanx 1
_ 1 [ 1 —tanx}[ 1 —tanx}
11 8 1+tan?x Ltanx 1 +tanx 1
Dazg ?L 502 =1(0-52)—1(0—104) +8(2—10)=— 12
_ 1 1-tan®x -2tanx
T l+tan2x | 2tanx 1-tan®x
B cramer’srule'x=& - D2 z—k
y XD YT D T ,
x=-2 ,y=7 z=3 1—tan2x —2tanzx .
l+tan®x 1+tan®x | _ [cqszx —S|n2x}
2tanx  1—tan?x sin2x  cos2x
3 -2 3 1+tan’®x 1+tan®x
Sol.l5 A={2 1 -1
4 -3 2
[A|=3(2-3)+2(4+4)+3(-6—-4)=(-17) 02y z
T 1 -5 1 Sol.17 GivenA= i yy _ZZ obeys the lawATA = |
-1 -8 -10 -
adjA=|-5 -6 1| =| 8 69
-1 9 7 -10 1 7 Now ATA=|
[0 x x||0 2y z 100
-1 -5 -1 —~ |2y y -y||x y -z,-]|010
A-“L -8 -6 9 |z -z z ||X -y Z 001
(-17) =10 1 7
. . 2x2 0 0 100
Given system of equations, ~ 0 62 0|=]010
3Xx+3z2=8+2y=3x—-2y+3z=8 0 0 352 00 1
2x+y=1+z =2x+y-z=1 L
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2x2=1,6y?=1,322=1 Given System of equations,
1 1 1 1 -2 0] [x 10
X=% T7-,y=% <,z2=% 3 2 1 3 y|l-1|8
2 6 3 0 -2 1| [z]7|7
=AX=B
S 51 7 2 -6
Sol.18 Given:A=| 2 -3 1 AN
-1t ~x=AB= - |21 -3]8
11|42 5|7
SJAl==1(-3-1)-2(2 +1)+5(2 -3)=(-7)
T [4 3 17 1 |44
-4 -3 -1 -~ |-33 T Y
&ade: 3 4 -1 _|-3 4 11 :>X_11 11 :>X—4,y—(3),2 1
17 11 -1 -1 -1 -1 N
1 - a 1
-4 3 17 Sol.20 Given:A= % _ﬂ;B:{b J
1 13 4 11 L -
A= Ty
(-7) |-1 -1 1 Also, (A + B)2 = A2 + B2
= A2+ B?+AB +BA=A?+B?
Given system of equations. = AB =-BA

-1 2 5| |x
2 -3 1||y|=
-1 1 1| |z

-3

H Sy Al AR

a-b 2 a+2 -a-1
= AX=B 3[2a—b 3} :—[b—z —b+1}
= X=A"B . .

On comparing corresponding elements
-4 3 17]1, a-b=-a-2; 2=a+1,;
_ox= 1 3 4 11|15 2a-b=-b+2; 3=b-1;
(_7) -1 -1 -1 -3 = a=1 & b=4
Sol.21 For infinite solutions,
] L4 , N D=D,=D,=D,=0
= X2 |S1a) TXEEYEE2E 5 3 7
- 13 26 2
Now. D =15 %" 1o
1 -2 0 =D=5(260-4)-3(30-14)+7 (6-182)=0
- A=12 1 3
Sol.19 Given:A= [0 ) J 4 3 7
&D =9 26 2
1
IA| = 1(1 + 6) + 2 (2 — 0) + 0 (—4 —0) 5 2 10

=|Al=11 =D, =4(260-4)-3(90-10)+7 (18- 130)=0
7 2 4] [7 26 ep .39 2
adja=|2 1 2| -|=21-3 2~ 17 5 10
6 -3 5 -4 2 5
=D, =5(90 - 10) - 4(30 — 14) + 7 (15-63) = 0
7 2 -6 g 236 3
1|91 -3 &D,=15 5 5
A= H
<425 = D, =5(130 — 18) — 3(15 - 63) + 4 (6 — 182) = 0
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sin0 1 0 alfl + blml aléz + b1m2 a1€3 + b1m3
Sol.22 Given: A= 1 COS(I) —C0S 9 Sol.25 L.H.S. = a2€1+b2m1 a2€2+b2m2 a2€3 +b2m3
SII’](I) 0 1 a3€1+b3m3 a3€2+b3m2 a3€3 +b3m3

= A=sinB(cosp—0)—1(1+sinpcosb)+0

= A=sinBcos¢p—-sinpcosd —1 a; by kg by Ly L3
= A=sin(0-¢) -1 = |az2 by Kyl |mg my; mg
'..Amax:1_1=o ag b3 k3 0 0 0
&A =-1-1=(-2)
where k , k,, k, € R
e sinx | _ , a; by kg
Sol.23 Given: | ooy yn(1yx) ATBX+HOCH .. =[32 bz ka2 xp=0=RH.S
ag bz k3

= e/ (l+x)—cosx.sinx=A+Bx+Cx*+

2
X 1 i i =
—S(L+x+.) {x 5 + e J = Sin2X SA+BX+CX2+ Sol.26 Given equationsare x+y+z=6
2 Xx+2y+3z=10
X+2y+Az=p
2 3
X 1 (2x)
:>(1+X+...)(X_7+ ..... J_E[ZX—T-F... 11 1
’ HereD=|1 % i =12r-6)-1(A—-3)+1(2—2)=A-3
1
= A+Bx+Cx+ .....
On comparing constant term, A= 0
On comparing coefficientof x,B=1-1=0 6 11
- |10 2 3| _ -
D, = w2 =2A+u—-16
b? +c? b o ac
. | ab c“+a bc 11 1
Sol.24 Given: ca cb a2 n bZ D2 =11 10 3| =2)— u+4
1 u A
ab’>+ac?  ab? ac® 11 6
1 a’b bc?+a’b  bc? =12 10| -,_
= 2 2 2. w2 %712 wl H 10
abc ca cb a’c +b’c
Applying C,= C, - C,-C, By cramer’s rule : x = &, y= &, ;=23
D D D
2 2
0 5 Zab 5 aCZ @ A unique solution: D=0 i.e. A #3
1 Zbg be +2a b 2 bc 2 (b) Infinite number of solutions :
abc |-2b“c cb a“c+b“c
D=D,=D,=D,=0
ie.A=3,u=10
0 b2 c2 ©) No solution : D =0 and at least one
_, abc |- 22 2+a2 D,, D,, D, is not zero
abc |-2b2 b?  a?+b? ie. =3, u=10
= -b? (—2c? a? — 2b? c2 + 2b?¢?)
+c2 (-2 c?b?+ 2b2 c2 + 2b? @?)
= 2a?b?c?+ 2a?b?c*=4a’b?c?
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