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EXERCISE - V HINTS & SOLUTIONS
1 ( X ) (x+%
i = 2Xx X(x -1 X +1)x . .
Sol.1 (a) Given f(X)_ 3X(X*l) X(X*l)(X*Z) (X+1)X(X*l) sin® cos6 sin20
Applying C C.—(C,+C
pplying C, = €, =(C, + C;) Sol.3 LetA= sin(6+%j COS(G"'%j Sin(29+%j
1 X 0

= 2x X(x—-1) 0| =0 sin(e—@j cos(e—@j sin(Ze—ﬂj

3x(x-1) x(x-1)(x-2) 0 3 3 3

f()=0 = 1(100)=0 ApplyingR, > R, + R,

(b) Given system of equation,

u+ 2V + 3W — 6 sin® cos0 sin26
— . 2n . 2n 2n 2n . 4n . 4n
qu+5v+o6w=12 = S|n[9+?j+sm[e—?] COS(GJr?]JrCOS[G*?] sm[29+?]+sm[2+?j
6u+9v=4 ) 2 4
1 2 3 6 sm[e—?] cos[e—?j sm[Ze—?]
Augmented matrix, [g g 8142]
Applying R, > R,-4R, &R, - R, - 6R, sin® cosf sin20
(1) 23 36 ?2 é 23 36 ?2 = |2sin® cos% 2cos0 cos% 2sin20 cos%
-3 -6 |-12| R; > R3; -R -3 -6 |-
0 -3 -18|-32 3207y 0 0 -12-20 sin(e—ﬁj cos(e—ﬁj sin(ze—ﬂj
3 3 3
=u+2v+3w=6
—3v—-6w=-12
-12w=-20 sin® cos0 sin20
[—1j 2 5 = —sin® —cos0 —sin20 =0
suU=|"5 |V T ,w= —
3 3 3

sin G—E cos G—E sin| 26—ﬂ
3 3 3

1 1 1 9
SU+tv+w)=2; | -t ot —| = —
(since R, and R, are proportional)

u v o w 10

Now, a, b, ¢, d are in GP, then

b® = ac; CZZ = bd; ad2: bc , Sol.4  For non — trivial solution,
L l(b=c)y+(c—a) +(d-b)]

=pb*+c®+c®+a’+d* + b*—2bc—2ca - 2bd 2r -2 3

=(a-dy’ D= % 6 %:o

Observing given equation,
1 1 1 =2r(rF-0)+2(r-4)+3(0-2r)=0
(G T WJ X*+[(b — c)’+(c — a)*+(d — b)’] x+(u+v+w)=0 =r=2

.. system of equations become,
&20x*+10(@a-dy’x-9=0

i h . | root 4x-2y+3z=0 (1)
we can say, equations have reciprocal roots. X+2y+22=0 . )
Sol.2  Since, the given system has non-zero solution ﬁxt+ ZZk: 0 +G)
etx =
1 -k -1 1+k -k-1 -1 from equation (3),
k -1 -1/ =0 = |1+k -2 -11=0 z= (k) 4
Kt 8 o -1 =(-k) ...
from equation (1) & (4),
(- ApplyingC, -C -C,,C,—»>C,+C)
= 2(k+1)—(kK+12=0=(k+1) (2-k—-1)=0 y:E
= k=t1 2
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2
inco - - 2,12, 2
Sol5 Given: [SiN(h+1)x sinnx  sin(n-1)x| _ (@“+b“+c%) ay+by cx+a
cos(n+1)x cosnx cos(n—1)x :l @%+b%+c?)y by-c-ax b+cy |=0
a

2, 12, 2
= a’[sin nx. cos (n — 1)x — cos nx. sin (n — 1)x] (@”+b%+c?) b+cy  c-ax-by

—a[sin(n+1)x.cos (n—1)x—cos (n+ 1)x.sin (n—1)x]
+1 [cos nx. sin (N + 1)x —sinnx.cos (n+1)x] =0
= a’sin[nx—=(n=1)x]—asin[(n+ 1)x—(n—1)x] X ay+bx CX +a
+sin[(n+1)x—-nx]=0 :i y by-c-ax b+cy =0
=sinx(@-acosx+1)=0=sinx=0 @ 11 b+cy c-ax-by
=x=nm;nel
(- a®+b*+c®=1given)

Sol.6  Augmented matrix, Applying C, —» C, + bC and C, > C, - cC,

11 1|1 11 1] 1
1 3 2| RezRe-Ri 1o 2 -3a-1 1 |xay a
3 A+2 -322+1) R3>R3-3R; |0 A-1 621 -2 = — |y —-c-ax b =0
a1 ¢y -—ax-hy
[1 1 11
R3>R3-2R, 0 2 -3ph-1 x> axy ax
1
0r-5 0|0 — 5 y —-c-ax b =0
Hence, consistent for all values of A, 1 cy —ax-—by
Case—1:Wheni =5,
X+y+z=1 Applying R, - R, + YR, + R,
2y—-3z=4
Letz=k
1 x2+y2+1 0 0
3k+4 = — y —c-—ax b =0
=2y-3k=4=y= |75 ax 1 cy —ax-by

3k +4 -5k -2
&x=1- —-k=x= Y

1
2 > [ +y* + 1) {(~c —ax)(~ax — by) ~b(y)}] = 0
Case—2:wheni =5
X+y+z=1 1
2y—-3z=)-1 =—[(x* +y* + 1)(acx + bcy + a’x* + abxy — bcy)] = 0
A-5)y=0=>y=0 ax
1-% 1
=>-3z=A-1=z=|"3" :5[(x2+y2+1)(acx+a2x2+abxy)]:0
1-X 2+ 1
&x=1-—=2==x=|73 = - [ax (¢ +y + D)(c+ax+by)] = 0
= (X*+y*+1)(ax+by+c)=0
ax—-by-c bx +ay cx+a = ax+by+c=0
Sol.7 Given,| bx+ay —ax+by-c cy+b |=0 _ o
cX+a cy+b —ax-by+c which represent a straight line.
a’x—aby—-ac  bx+ay cx+a Sol.8 Forinfinitely many solutions, we must have,
:>g abx+a22y —ax+hby-c cy+b =0 Kol 8 K
acx+a cy+b —ax—-hy+c = =

k  k+3 3k-1

Applying C, - C, + bC, + cC, —~ k=1
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Sol.12 Given: M[=1&M M =1

. a b c Now, [M'| = [M| =1
= — TA — ’
Sol.9 GivenA= Lk:) g g],abc-landAA—l (1) (M= 1) (M7= 1Ty = (M)
But, M"M =1
Now  A'A= SM=D)'=M"=M"M=M"(1-M)
Now,
F} 0 g] F} b g] [é 9 8} det (M — 1) = det (M" (I — M))
= = T T
c a bflc ab 0 01 = det(M-1)' =det (M') det (I - M)
= det (M —1) =det (M) det (I - M)
= det(M—1)=(=1)det (M—1)
a?+b?+c? ab+bc+ca ab+bc+ca =2det(M-1)=0

ab+bc+ca a®+b%+c? ab+bc+ca =det(M-1)=0

ab+bc+ca ab+bc+ca a®+b?+c?
Sol.13 Since AX = U has infinitely many solutions

100 = A=0
010

= a 01
001 - 1c¢bl-g
1db
= a’+b’+c?=1landab+bc+ca=0 ..(2)
we know a® + b®+ ¢ — 3abc = (a + b + ¢) (a® + b? = a(bc—bd) +1(d-¢c)=0
+c?’—ab—bc—ca) = (d-c)ab—-1)=0
= a’+b’+c’=(a+b+c)(1-0)+3 = ab=lord=c
(from equation (1) and (2)) a0 f
3 3 3 _
:>a+2b +Zc —z(ajb+c)+3 ..... 3) Again |A| = 1cgl=0=g=h
Now (a+b+c)=a“+b“+c°+2(@b+bc+ca)=1...(4) 1dh
. From equation (3), a*+b*+c®*=1+3=4
af 1
Sol.10 Given 2x-y, +2z=2 Al=|1 9 Pl=0= g=n
X=—2y+z=-4 1 hob
X+y+iz=4
since, given system has no solution a f 1
- A=0and any one amongst A, A, A, is non-zero and Al = i g E =0 =g=h
2 -1 2 2 -1 2 — - -
letA=|1 —2 1|=0andA,=|1 -2 -4 . g=h,c=dandab=1 ... (2)
1 1 2 11 4 a 11
— 620 — =1 NowBX =v [B|=|0 d c| =0
f gh
(since, ¢, and c, are equal) (from equation (1)
, _la 2o 2|ja 2 . Bx =V has no solution
Sol.11 GivenA= [2 a} [2 OJ [2 OJ
a? 11
_(12+4 4a, [(x 2}_ ol +12a 60 +8 IB,| = 8 g ﬁ =0
Tl 40 o?+4][2 o]7| 60248 od+12a
then |A%| = 125 (since, c =d and g = h) (from equation (1)
2
3 2 a a 1
o +120 6a“+8
= _|10 0 _ -
602 +8 (x3+12(x‘ 125 B=|? o F|=a*cf=a’df

= (o + 120)° — (6a” + 8)° = 125

= (o +60°+ 120+ 8) (0’ —6d* + 120.— 8) = 125
= (a+2)°(a-2)0°=125
=[(a+2)(a-2P=06>=>ac’"-4=5
=u’=9 =a=%3

(since c =d)
sinceadfz0 = |B,|#0
- |B|=0and|B,|#0

. Bx =V has no solution
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Sol.14 Every square matrix satisfied its charact eristic
equation
ie. [A=All=0

1-» O 0

= 0 1-» 1 |=0
0 -2 4-)

= a@-MN{a-2M@d-r+2}=0
= A —-6A°+110-6=0
= A*—BA%+11A—61=0 ...(1)
Given, 6A™" = A% +cA + dI, multiplying both sides
by A, we get

6l = A’ + cA” + dA
= A’+CcA’+dA -61=0 (2
On comparing equation (1) and (2) we get
c=—6andd=11

V312 —1/2} {\/5/2

1/2
T —_
Sol.15 Now PP = { 12 V32| |-12 \/5/2}

= PTP:[E)' (1)}

= P P=l = P =p"
since Q = PAP’
. PTQ? p = PT[(PAP") (PAP)")....2005 times]P ...(1)
_(PTP)APPTP)A (PTP)...(PTP)A(PTP)
- 2005 times

— | 72005 _ A 2005
=IATT =A

A=15 1

w=[5 1llo 1 <o 3]

(from equation (1))

1 2005
3 PT Q2005 P - [0 1 jl

X 1 0 0||x 1
Sol.16 (a)LetU, = |Y|, so that % % ?_ Y| = 8
z z

=> x=1,y=-2,z=1

1 2 2
Hence U = —12 -1 -1

-4 -3
i U =3
(b) More over
-1 -2 0
adju=|-7 -5 -3
9 6 3
U adju

=3 and sumofthe U"'=0

3
€  Thevalueof[320]U H

1 2 2|3
=B201\ 7 7 736

3
=[-144] |2

=[5]

Sol.17 (a)Join P & Q,
cos o sin© ,
Q(cos(B — a),sinP)

Let T divides PQ in ratio cos6 : sin6, then

P(—sin(IB—cx),— cos B) T

’

cos 0 + sin®

cos(f — a).cos O — sin(B — a).sin® cosOsinP —cosO — sinpsino
Ccos 6 + sin®

-+ P, T, Qare collinear
. P, Q, R are non —collinear.

(b) The given system of equation can be expressed as

L3 E-E

ApplyingR, > R, > R,R, > R, + R,

X -1
32’: g R,>R,-R,

when k = 3 the given system of equations has no
solution

= statement| is true clearly statement Il is also
true as it is rearrangement of rows and columns

1 -2 3
off]1 -3 4
-1 1 -2

Hence option (A) is correct

1 -2 3
0 -11
0 -1 1

\Moﬁow
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x2 +2x + 4

+2
=>xX+@2-y)x+4-2y=0
forrealx,D>0
=>2-yY-4(4-2y)>0
=y +4y-122>0
=>((y+6)(y-2)=>0

Sol.18 (A) Lety =

+ 1 - +
=>y<-6ory>22 _, 6|

. Minimum Value =2

(B) Given : A'=A; B'= (-B)

and (A+B)(A-B)=(A-B)(A+B)
=A’+B°-AB+BA=A"+B*+AB-BA
= AB = BA

Now, (AB)'= B'A'=-BA =-AB

~k=1,3

(C) Given, a=log, log, 2
=log,2=3"
=3"=log, 3

Now, 1< 2737 <2
=1<2%.2log,3<2
=1<3.2%<2

1 2
:>§<2"‘<§

E<2k<3
=2

3
= log, (EJ <k<log, 3

Solve & get value of k

(D) Given sin 6 = cos ¢

= cos [g—ej =cos ¢ = [g—GJZZnnid)
:(eid)—%j:—Znn

jl [eid)—gj =-2n
Y

forn=0; we get (0)
forn=1; we get (-2)
forn=(-1); we get (2)

Sol.19 (a) Since A is a symmetric matrix and its five
entries are 1 and 4 entries are zero. So, follow-
ing cases are possible : -

(i) When 2 entries of principal diaagonal are zero:-
Total matrices =°C, x°C, =3x3=9

(i) If all entries of principal diagonal are 1
Total matrices =°C, =3
Hence, total matrices =9 + 3 =12

(@I =)
[ONeReoy

IO Nel
[

(b) For unique solution, |A| = 0; LetA= [

Possible matrices such that |A| = 0 are:

Case-1: = forc=0ore=0=|A|#0

0 T O
™ OO
= ® O

Hence, 2 matrices are possible.

Case-2: =forb=0o0orc=0= |A]20

OO+
[oNeXey
omon

Hence, 2 matrices are possible.

Case-3: =forb=00ore=0=|A|#0

0 T O
® = T

c
e
| 0

Hence, 2 matrices are possible.

Case—4:

O T+~
o —~= T
= D 0O

=forb=c=0,]A|=0
forc=e=0,]|A|=0
forb=e =0,|A|=0
Hence, no matrix is possible
- Total matrice =2+2+2=6
(c) Six matrices (Augmented) for which |A| =0

38
Ol7 11

1
0
0

J = Inconsistent

1
0

01 0

111

010

J = Inconsistent

1

OJ = Infinite

1 0 00
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Sol.20

Sol.22

Sol.23

Sol.24

1
0
0

OO

11
(iv) {é é J = Inconsistent

10 1)t
(V)[01o

0

10 1[0

100
g 11

J = Inconsistent

1

8} = Infinite

Given system will give equation of 3 planes but 3
planes cannot intersect at two distinct points.
Hence, no matrix possible.

After applying suitable transformation,

[B|=0

-
Skew symetric
of oddorder

Now, |adj Al = |A]"" = |A]*" = AP
Thus, det (adjA) + det (adj B) = 10°
= AP+ BE=10° = ((2k+1))°=10°

IAl= 2k + 1)* and

=2k+1=10 :>k:§:4.5

=K =4
Given: M" = (=M); N" = (=N); MN = NM

Now, M? N2 (M™N)~™" (MN™")"

= MMNN (N (M) (N M"

S MNMI M) (N)' M

— —MN M (M™)" (N M" = —M(N T) (N")" M"

S MN (N)' M’ = MI)M"
—_MM WP

9 a a3
Let M = b, b, b;

¢ G G

o] [-1] |& %2 3|[0] [-1
1 = 2 bl bZ b3 1 = 2
How. M [0} { 3] - ¢, ¢ ¢ [0 3

=a,=(-1);b,=2,¢c,=3

-1]_]1 -1_]1
Now, M = 1 3 =
0 -1 7 ¢, 3 ¢l |0 -1

Sol.25

sol.26

1 0]
1/_10
Now, M = 12_

1
0 -1 a3|1 0
3 2 bs|[1]_]o0
- 2 3 ¢ _J LZ}

= C,=7 .. sum of diagonal elements
=a,+b,+c,=0+2+7=9

LetP =

T O o
a 0o O

C
f
r

Now, P =[a] &0 =[b] and bij:Z‘”a”.
2%a 23b 2%c

Q= |22d 2le 2%
2%p 2°q 2°¢

=|Q| =2 |P|=222=2"

9 9 I
Letp=|P1 P2 bs
G G G
a, by ¢ 2a; 2ap 2a3 100
- as b3 C3 2C1 2C2 2C3 001
a l:)1 ¢ 2a1 +1 2a2 283
a; b; ¢ 2¢y 2c;  2c3+1

Sol.27

On comparing corresponding elements,
a,=(-1);b,=(-1);¢c,=(-1)
Also,b,=c,=a,=c,=a,=b,=0

0 0 -1
= PX = (-I)X = (-X)

-1 0 O
Hence, P = 0 -1 0 = (=)

As we know that,
ladj Al = |A[™
Here, |adj P| = |P*' = |P|?

144]

Now, |adj P| = [% % ;

= ladjP|=1(3-7)-4(6-7)+4(2-1)
=ladjP|=4 =PF=4

:>a1:0;b1:3;(;1:2 :>|P|:i2 :>|P|:20I’|P|:(—2)
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