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EXERCISE - IV

HINTS & SOLUTIONS

[0 1 0] cos’6  sin06coso
Sol.l E= 8 8 é Sol4 | 0s0sing  sin? o
_ B} cos’¢  singcos¢
- (1) 8 8 ~ |cosgsing  sin® ¢
“|0 1 0]
cos? 0 cos? ¢ cos? 6singcos ¢
"1 o o +siN0COSOCOSPSiNG  +sin0cosOsin ¢
Ep=10 10 =| cos0sin0dcos? ¢ cos0sindsingcos ¢
0 0 0] +sinf0cosesing  +sin® ¢sin® 0
0 0 0] :[0 0} . .
fE-|0 10 0 o/ isanullmatrix
0 0 1 S0, c0s? 0 cos? ¢ + sinB cos O cos dpsind =0
cos 6 cos ¢ (cos 6 cos ¢ +sinBsing) =0
_0 1 0_ COS(9—¢):O
xx=|0 0 O
EF__O 0 0 cos(6—¢):cos(2n+1)g
0 0 0] 0—¢=(2n+1)=
Fe2=|0 0 1 b= )2
00 0] .
0=(n+1)5 +6
010
2 2|0 0 1] _
EF+FE?= |0 0 5| =E 0 1170 1 30
15 A= =
Sol.5 A*=13 0| |3 0]=|0 3
Sol.2 () a is 1or—1 (9 O} [0}
' At = AR+AS+AY+AZ+ )V =
(i) a7+, =2, +a,’=2 0 9] V=l
(i) a,,a,, +a,+a,, =0 - ~7 0
Total no of matrix with condition (i) = 16 A= |0 27
Total no of matrix with condition (ii) = 16 _
Total no of matrix with condition (jii) = 8 A8 = 801 801]
Total no of matrix satisfying all three condition=8 B
10
-10 1
321 |s 2 [810 27 07.[9 0],[3 0] [t O][x
NN S &% B 8B Y6 9
50|.3_24{XX} oy 0 81T 0 27/%[0 9]*[0 3/*[0 1]||y
3 8][4
_ 0 121 |11
3y -2x 3y-2x 3 3 Y
3y 3y | -|3y 3y 121x] [0
|2y +4x 2y +4x 10 10 121y | = |11
3y—2x=3 x=0
2y + 4x = 10 y=1/11
x=3/2 T o
y=2 V=11/11
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102
-0 21
Sol.6 A—203

f(X) =x®—6x2+ 7x + 2
f(A) =A*-6A2+7A+2

102102
A= |0 2 1[]0 2 1]_
2 0 3

50 8
2 4 5
2 03 8 0 13

(5 811 0 2 21 0 34
2 5((0 2 1|_-|12 8 23
8

Sol.9

oh,O

AS =
13{|2 0 3| |34 0 49

TS
11 22 5
FA)=132 0 29| |8 0 13

102 [100] [000O0
021|.,010/_]000
1203001 |00 0

r=l5 2le=[2 9]

AB = BA

1 2||ab| _|ab|ll 3
3 4| |c d|~|c d||2 4
a+2c b+2d
3a+4c 3b+4d
a+2c=a+3b
2c=3b
d=a+c

From (iii)

Sol.7

Sol.10

_|a+3b 2a+4b
~|lc+3d 2c+4d

a-b :
a+c-b  a+c-b

2 1%

A=A

=12 1% [2 1%

Sol.8

| a’+bc  ab+cb(l-b)
“|ca+(1-b)c bc+(1-b)?

a=a?+bc

ab+b-b?=b
b?=ab

ca+c—-bc=c

ca=cb
a=bh
l1-b=bc+(1-b?
a=a’+1/4 f(x) = x—x?
a=az+1/4 fa)=1/2-(1/2)?
(@-1/22=0 =1/4
(@a=1/2)
Az =| Involutary matrix
1
:1/2(|+A)E (1+A)
= [P+1A+Al +A7
1 .
= 3 [I+A] Idempotent matrix
1 1
§(|_A)§(|_A):0
1 1 2 2 2 2
Z(I_A)(I_A)=Z[I - A2 + Al-A?] [A2=1]
=0
AAT=|
0 28 vy 0 a «a
a B -y (2B B -B
a —-B v Yo-v oY
ap? ey 28242 282 +y?
_ 2[32—“/2 0LerBeryz OLz_Bz_yz
_2[32+y2 02 l32 yz a2+[32+y2
100
-|1010
001
42 +y2=1 ... ()
o + B2 +y2=1 ....(ii)
a?2—-b2—-g2=0 ...(iii)
From (i), (i), (iii), (iv)
a=+1//2
b=+1/6
g=+1//3
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1 x 1
Sol1l A=|X 2 Y

Sol.13 (AB)T=BTAT

1 2
1 3 2 2 -3 5
4 AI:_l 23] and B™ = [1 2 3j|
1 x 1 3 3 2
AB= |X 2 -3 2 -3 2
1y 3/]2 -3 1 Apo|2 -3 {2—35}
- 1 2 3
1 2 3 3x2
3-3Xx+z -3+2x+3 z+3x+1
3x-6+yz -3x+4-3y Xxz+6+y (242 —-3+4 5+6
3-3y+3z -3+2y-9 2+3y+3 -14-3 -6-6 10-9
-2+2 -3+4 -5+6
AB is symmetric matrix so
-6+2x=3x—-6+yz ... (2) 4 1 11
= -1 -12 1
x+yz=0 ... (2) 0 1 1]
3x+3y—-2z=2 -
XxzZ-y=-6 .. 3) -~
4 1 11
-1 -12 1
4\/72 4\/72 (AB)" = 0 1 1
Ty 1
-3 21 2 1
=g 3z 5 7
0 1 -1 ) )
-4 -3 4
Sol.12 A= 3 3 4 4 i o
-1 -12 1
11 1 1)
o 1 -11/0 1 -1
A=|4 -3 4 4 -3 4
3 4 4
3 4 4 1 2 5
2 3 -6
Sol.14 A= 10 4
100
-/010
001 1 00 02 5
-2 30| . |00 -6
A= -1 0 4 00 O
A= lower triangular upper triangular
AS

matrix
S cosx 0 +sinx 0

€0s? 6 + c0s*0 + cos®O +......+ oo + sin?0 tan* 0 symmetric matrix

+ sin% + ...... 00 )
A A+ A} {A +A
= +
cos? 0 sin® 0 | 2 2
= 2, .
1-cos“9 1-sin“0
(1
= cot?0 + tan?0 _ |2
Minimum value =2 2 -3 4

matrix in leading
diagonal

—} skew symmetric matrix

2 2 0 0 3
3 -3/,/0 0-3

-3 3 0
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n(n+1) Sol.18 |Al=a
Sol.15 X:T+1 B =adj (A)
_ Bl = |
m=n+1 = AP
n’-n = AP
p= > =a’=b-
A+5=P+2m 1. _a a &
ES:E+b_+b_5 ...... 00
n(n +1) n>-n
———+1+5= +2n + 2
2 1 a a2 a3
n=4 E :b_2+b_6+bT ...... 0
=1l/a+ 1l/a*+1/4" + ... 0
12 _[5 =1/3+1/81+1/3)" +...... ©
Sol.16 A= [4 3} B= [— 3} common ratio = 1/27
If C=(AB) (BTA) n(A) denotes the 1/3 9
D = (BTA) (AB) number of elements in S = m = 26
a such that (xy) non
confimatmation = 0 1/2S = Seo
orderofc=2x2 9
so number of elements 14 C =4 S= 13
h(c) =4 Then
D = (BTA) (AB) (@b’ +a’h+1) S
Quadraticof D= | x |
D(L)t =1 (a5 a2 x a7 + 1) —
D =[18] 13
|ID|=18 9
243+81+1) —
_ n(c) | D |2 +h(D) ( ) 13
~ h(A)-h(B) =225
4((18)2—1) So0l.19 A2=A"x A"
=——— 2 =650
4-2 4 -4 5 3 -1 -3
- /-2 3 -3 -/1 1 0
A=l T3 4| A3 2 4
ab
Sol.17 A:[ jl A’+FA+gl=0
cd J 313
A=(eiyT=|—-1 1 2
,_lab]fab AJA=(E™=123 ¢ 2
A*=1lc d| |c d
4 -4 5
Ao a® +bc ab +bd |A|=|-2 3 -3
“|ca+dc cd+d? 3 -3 4
f=(A) =4(3)+4-15
:_(a+d) =16-15
g = (ad - bc) Adj(A)
=1 A+—IAI
a® +bc ab+bd d [a b}
ca+dc cd+d? | ~@*d)|c d 3 1 3
a-|-11 2
10 AT=1230 4
+ad - bc 0 =0
3 133 13 17 4 -19]
[0 0} Apat=|—-112(-112_|-10 0 13
00 -3 0 4]|-30 4] |-21 -3 25|
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Sol.20 BPA = [0 10

111
2 3 101
33e4dl-10 4
order of P willbe 2 x 3
abc
def
2 3| |abc % i % 1
-4 7 -7
P:[3 -5 5}
cosa -sina O
Sol.21 (a) A= sina cosa O
' 0o 0 1
coso -sina O
Al = sina cosa O —1
0 0 1
cosa
Cofacter elements matrix = | SN ¢
cosa sina O
Adj A = (ci)T = —-sina cosa O
0 0o 1
. cosa Sina O
quAd_JA: —sina. coso 0O
1 1 12
1 o o
b A=
(b) I
2
O ©
Cu=ly2 o = @2 - 0t = (0% — )
1 02| _ 5

1 o
Ciy= 1 02 -0
1 1
Co1 = (1) |2 =o-o
1 1
szz‘l m‘:“’_1
023—(—1)‘1 02 =1- @?
1 1
Ca1= |y o2 o -

12
O =1 {o-w}-1{o-}+1{e?*— o}
(O]

2 2

= -0-0to+o
= 3@ -0) = 3o(@-1)

-0

At = adj. A
[A]
1 ow-1) ow-1) o(w-1)
- — = |o(o-1) o-1 —(0-Do+1
3cos(0-1) | a(w-1) (1-w)l+o) o-1
1 1 1
1 1 (0+1)
_1 o
311 —(+e)
1 1 1 M 1 1
:llo)z +(’)2:11m2m
3|1 +0° 311 o o?
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a 0o coso -sino 0
(c) {0 b 2} for any diagonal

00 Sol21 (i) A= sina. cosa O
0 0 1
matrix inverse of a diagonal matrix
a;; 0 O coso -sina O
A=| 0 @2 0 |en IA| = sina. cosa 0| _4
0 0 ass 0 0 1
r/oAll 1/(; 8 ] cosa —sina O
A= 22 . _|sina cosa O
0 0 1/As3 Cofacter elements matrix = 0 1
1/a O 0 .
soAt=| 0 1/b 0O cosa  sino 0
0 0 1/C AdJA = (CIJ)T - -sina cosa O
0 0 1
Sol.22 A B
] cosa sina O
1 ~tane/2 1 tan6/2 At = AdjA _|_sina cosa 0
tan6 /2 1 ~tan6/2 1 | A 0 0 1
1:_AF'JB('|3) 2 0 0
0 0 i i
(b) 00 ¢ for any king materix
Adj (B) = [tanle/z - tarle/z} inverce of agovel matrix
B| =1 +tan26/2 a;; O 0
= sec? /2 ig=Aa=| 0 @2 0 | e
0 0 ass
2 —tano/2
cos“6/2 ———
/ sec?0/2 1/A11 O 0
B'=| tan6/2 1 Al = 8 1/3\22 0
sec’0/2 sec?0/2 1/A33
1 tho/2 1/a O 0
S —n 4-| 0 1/b O
AB1‘{tane/2 1 } SOA™ = 0 0 1/c
C0529/2 _t%e/z
sec“9/2

cos(x+y) —-sin(x+y) O
tano/2 1 Sol.23 F(x+y)=|sin(x+y) cos(x+y) O
0

sec?9/2 seclo 0 1

_[cose —tane

C SinXCOSYy +CcosXxsiny cosxcosy -sinxsiny 0
~|sin6 coso

0 0 1

[cosxcosy—sinxsiny —sinxcosy - cosxsiny O]
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sinx cosx O0]|siny cosy O

cosx —sinx 0]|cosy -siny O
“lo 0 1|| o 0 1

=F() F(y)

c -s 0||c s O
Now F(x).F(-x)=|S ¢ 0Jj-s c 0

0 0 1|0 01

=1
F(x) F(=x) =1
= [FX)I"" = F(—x)  Hence proved

Sol.24 A is skew symmetric matrix
|+A:[é (]?jl+|:_05 g:|
(I+A)= [_15 ﬂ [+Al=1+25=26

Adj(I+A)
[T+ A]|

=1/26 [_15 ﬂ

[I+A["=

(i) X+y+z=6

X—y+z=2
2X+y—z=1
D=0
111
1 =we2-1+10)
=2+1+3
=2
6 1 1
0,=|§ 1 i
16 1
S
116
D= |3 1 3

(b) x+y+2z=3

X+2y+3z=4
1 _5 2x+3y+4z=9
[1+A" [I Al = 1/26 [_15 ﬂ [5 1} D#0
D=0
No solution
=1/26 |:206 206:| D1:D2:D3:0
311
1 0], =14 2 3| -318_9)— _ _
:[0 1} is D, 9 3 2 3(8-9)-1(16-27)+1(12—1)
=no zero
Sol.25 (i) X+y+z=3 Dz_l
X+2y+3y=4 D,#0 S0 no solution
X+4y +9z =6 {2 o 51 1] 0
-2 2 3 -2 21 — |13
111 AZ1T 130 C511 1 1)P7 %
12 3/_-_¢g |
1409
D=0 X
Cb=D Let b= \z'
b ,_D __ D3 J
X = D y_ D l} z + D
21 1| |x 10
311 131 113 2 2 1 |y|=|13
D=4 2 3p=|143p=124 111z 9
116 4 9/ 2 |1 6 9/ 3 |1 46
x=1
X=2 y:3
y=1 z=5
z=0 Ax=b
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A2—(k+n)A+(kn—-2in)1=0 [8 8} proceed

Multiply by A~
A—(kk+n)l+(kn-Im)A'=A"0

a=1 1 1
b=-1 | . n -m
| c-1 Tl A1_kn—ém [—f k}
21 9 3
2 1 1] Ix 10 Sol.29 (a) A:[z 1:| 82[3 1:|
2 2 1| |y| =113 .
Sol26 11 1 1| |27 |9 i AX=A
2 1l|lab]_ (21
Dy _ Dp D3 2 1| |cd|~|2 1
**DY"D 7D
_ -3 7= 2a+c 2b+d| (2 1
= x=1,y=3,2=5 2a+c 2b+d| 7|2 1
1 2 2 X1 1 2a+c ... (1)
2 2 3 Xo| =13 2b+d=1 ... )
1 -1 3 X3 5 c=2-2a
d=1-2b
= multiply & compare
1w =1 -x = a b
=i =ik =1 [Z—Za 1—2b}
2 1 3 2 2 4 =
Sol.27 |:3 zjl A[S _3:| :[3 _1j| (b) A=1
ab|(21|_
Xy cdf 217!
A= 3 )
2a+2d a+d| _|1 O
2c+2d c+d|~ |0 1
2 1|(X vyl |3 2 -2 4
[3 2]{2 W:l [5 —3}:[3 —1} 2@@+b)=1 _
a+b=0 Does not exist
_48 _-25 2c+d)=1
X< 19 Y= 19 c+d=0
© XB=0 but Bx=0
z:ﬂ :4—2 ab a 3
19 19 c al[3 1
9a+3b 3a+b| |0 O
Kk m 9c+3d 3c+d|~|0 O
Sol.28 A= 15 | knzim
Bx =0 9a+3b=0
A2—(k+4)A+ (kn—-Am)I= 3a+b=0
ac+3d=0
k m|lk m kZ+m¢ km+mn 3c+d=0
A= n|x n|=|kesnt mren? _
9 3|labj]_|0O0
|13 1] |[c d/7|0 O
k2 +me| km+mn [k m}
[k“né} mf+n2}_(k+”) ¢n [9a+3c 9b+3d] [0 O
| 3a+c 3b+d |~ |0 O
[kn—/@n 0 }_ _ 3
+ kn-—¢n| =0 ? :3§} 3a+c=0
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(if) has no solution

Sol.30 AB = {_75 % _35] F % ﬂ D=0soashoulda=3atleastone formD,, D,,
1 -1 1 213 D,nonzero b=1/3
so =¥
_10 4 0| =41 11 3]0
0 0 4
X+y+2z=1
x+2y+z=7
2X+2y+3z=2 Sol.33 (a) A:B AZJB:E (ﬂc:[% AZJ
11 2] [x (17
32 1||y|l=17 X1 X2
_2 13 Z _2_ X= X3 X4
o . B-N)x=IC
X [1 1 2} 1
yi=13 2 1|17 X1 X
1 X2 _[1 0][1 2
z] |2 1 3] |2] ( j [X3 XJ—[O 1“2 4}
My 51 3 1 1X1Xz_1z
Y| = l 7 1 -5 7 X3 Xgq |~ 2 4
lz] 4|1 -1 1 33 L2 31
2X1 +Xp 2X3+Xg | [1 2
M| 2 X1 —-Xy X3-X4 |~ |2 4
yi=|1
z -1
L B X1 Xp _ 1 2
X=1Ix3 Xa|~[-1 -2
12 -
Sol.31 A= [2 4} ©  Cx=A
s 33 [ -3
a _ 2 4| |x3 X4~ |3 4
[2 4] [c d} =0 37
a+2c b+ 2d I:X1+2X3 2X1 +4X3:|_[1 Zjl
2a+4c 2b+4d| = Xy +2X4 2X5 +4X4| |3 4
a+2c=0 b+2d=0 X, +2x,=1
a=-2c b=-2d 2x, +4x,=2  Nosolution
_|-2c -2d
X=1 c d Sol.34 B=AP ATA=
BB~ =AP B~
3 -2 1]]|x b | =APB-
Sol.32 g ff 2 \z’ = _31 (AATYT = (APB-")T
AAT = (871)1— (P)T AT
(i) unique solution A=B")(P)
3 -2 1 il
5 8 9., (PB-) (PB-")T =1
2 1 a So PB'is orthogonal
a=3
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