1+cos®®  sin’e 4cos60
1. Let A=| cos’® 1+sin’0 dcos6d |=0
cos 0 sin“ 1+ 4 cos60

Applying C; — C; + C5, we get
2 sin’0 4 cos 66
A=[2 1+sin’0 4cos68 |=0
1 sin®8 1+ 4cos68

Applying R, — R, -2R; and R;— R, -2R,, we get
0 -sin®0 —-2-4cos60
A=[0 1-sin’0 -2-4c0s60 (=0
1 sin®® 1+ 4 cos6

On expanding w.r.t. €}, we get
=5in 0 (2 + 4 cos 60) + (2 + 4 cos 60) (1 —sin’6) =0

= 2+4msﬁl§l=0:~mﬁﬂ=——=msz—n
3
= 60=2Fop=F ~.-ﬂe[n,£]
3 g 3

2. Given equation

xr -6 =1
2 =3x x-3|=0
-3 2x x+2

On expansion of determinant along K, we get

x[(-3x) (x+2)-2x(x—3)] +6 [2(x + 2) + 3(x - 3)]
~1[229) - (- 3x) (- 3)] =0

= x[-32% —6x— 2" + 62] + 6[2x + 4+ 32— 9]
-1[dx-9x]=0

= x(— 5x") + 6(5x - 5) — 1(~ 50) =0

= —5¢ +30x-30+5x=0

= 5e' —35x430=0 = ' -Tx+6=0

Sinee all roots are real

coefficient of x* _

2 Bum of roots = - —_—
coefficient of x'

3. Given determinants are
x  sinB cosH
A =[-sin® —x 1
cosf 1 x



=1 +5inBcosh - sind cosh + reos B- x+ rsin B
—
x sin28 cosM
and Ay =|=gin2 -x 1 |, x=0
cos 20 1 T

= -3 (similarly as A
8o, according to options, we get A, + A, = -2

CRE
ol
o 3 )

E oL

_[1 (n—l]+|[n—2]|+ +3+2+1J
o

S

Since, both  matrices equal, so  equating
corresponding element, we get

"{"2_1}='?E=:-n[n—l}=15fﬁ

=13x12=13(13-1)
= np=lj

113, [1 -3
iyt

b+ if|Al= 1and A =[“ :] th,_,nﬂ-:=[d —b]]
C

- a

Given, gquadratic equation is Lhril=0 having roots

o, fi.
Then,a+f=-landafi=1

Now, given determinant

¥+l o B
A=l o yep 1
i 1 y+a
On applyving B, = R + B+ R, we got
yelea+f yelea+f yelec+f
Am o yip 1
i 1 Y
¥y ooy ¥
=la y+p 1 [ra+p=-1
Bl y+4n

On applying Cy, = C, = C, and Oy = C, =C,, we get
¥ 0 0
A=|a y+f-a 1-o
poo1-p  yia-p
=¥y + B-a)) (y= P =1 -a)1-f)
[expanding along & ]
=yl - B-0) - (1 -a-p+ap)]
= yy'-pt-a’+ 21+ @ +)-of]
= "=+ B+ 20+ 2B - 1+ ) -]
=y[y*=1+3-1-1]= 3" [ra+p=-landaf=1]
111
Given, matrix A={2 & ¢|so
4 b
11 1
det(d)=2 b ¢
Wbt
On applying, Oy, = Cy = C, and Cy - C, = C,,
oo 0|
we getdet(A)= b=2 ¢=2
b-4 -4
b=2 ¢=2
=’b2—4 -4
b-2 c=2
={&—2}{ﬁ+2] {r Z)ie + EJ
1
b 2 e+2

[taking common (b = 2) from C, and
{c =2} from Cy]

=(b-2)c-

=(h=2)c-2ic-h)

Sinee, 2, band ¢ are in AP, if assume common difference

of AP is d, then
b=2+dande=24+2d
So, |Al=d@d)d=2d" e [2,16] [given]
= d'e1,8] = de[1,2]
243de2+2,244]
=[4,6] = rce[4,6]
1 sinf 1

. Given matrix A =|=sinf 1 sinf

-1  -sinf 1
1 sinf 1
= det(4)=/A|=|-zin@ 1 =ind
<1  =zinf 1 ’
= 1(1 +5in*8) - sinB(-sin® + sin ) + 1(sin®f + 1)
=| A =2 (1 +5in°0) (D)

As we know that, for8 e [%%

sinfl E[—;IE:]E]



== x" 4 5in@ cosh - £inB cosB + xcos B - x + xsin”0
—
x sin20 cos29
and As =| =028 =x 1
cos 20 1 T

,x20

=~ % (similarly as A
8o, according to options, we get A, + A, = -2

4, Given

I R e
T
RIS

EREAE

_[1 (n=1)+(n=2p. . +3+2+ 1}

—

0 1
g mln-irogg
To 1 |l
Sinee, both matriees are equal, so  equating

corresponding element, we pet

¥=TE=&M}:—1}=15{E

=13x12=13(13-1)
= n=13

113] , [1-13
e

f-if|Al= 1and A =[“ :] thenﬁ.":[d 'b]]
C

-£ a

Given, quadratic equation is Frrel=0 having roots
o, .
Then, g +f=-1andofi=1

Now, given determinant

¥yl o f
A=l o y+f 1
] 1 y+o

On applying f = R + f,+ R, we get

y+lea+f yelea+f yelsa+f
Am i y+p 1
B 1 yii
¥ ¥ ¥
=l y+p 1 fra+p=-1
Bl y4a

On applying Uy, = Cy=C, and Cy = C, =T, we get
¥ 0 ]
A=la y+f-a 1-o
pol-p  yra-p
= y(y+ B-o) (y=P-a) - 1-a) 1~
[expanding along K]
=yl -@-0)- (L -a-p+ap)]
=y =B -u’+ 20B -1+ (@ +p)-of]
=y [~ o+ B+ 20+ Hep - 1+ (et + B) -]
= y[y*-1+3-1-1]=y" [ra+p=-landaf=1]
11 1
Given, matrix A=|2 b ¢ |so
4 b
1 1 1
detid)=2 b ¢
4ob e
On applying, €, = C, =€y and €y = C, = C,,
b0 0|
ure,,retdeﬂﬂ}=t h-2 -2
b -4 ¢ -4
=’b—2 E‘—E‘

b -4 -4
h-2 ¢-2
(b-2)(b+2) (c-2)(c+2

11
2Oy o a2

[taking common (b = 2) from €, and
(e =2} from €]

= (b =2)r=2)e=b)

Sinee, 2, band ¢ are in AP, if assume common difference
of AP is d, then

b=2+dande=2+ 2d
So, |Al=d@d)yd=2d" € [2,16]
=N d e[1,8] = de|l.2]
2+2de2+2,244]
=[4,6) = rel4,6]
1 sinf 1
Given matrix 4 =|-sind 1
-1 -sinf 1
1 sinf 1
= det(4)=|A|=}-zinf 1 =ind
-1 -sin® 1 *
=1(1+5in*#) - sinB(-sin® + sin8) + 1(sin®f + 1)
=|Al=2 (1+sin°0) ) i)
As we know that, for8 e [% , %]

[given]

sinf

w3



12.

13.

-2 d+d (sin @) -2
S JAl={ 1 (sin@) +2 d
& (@2szinf)-d (-sind)+2+2d
=2  4+d (sin@)=2
=[1 (sin®) +2 d
1 0 0

(B = R, -2Ry + Ry)

=1[{4 + d)d = (sin® + 2) (zin 8 - 2]
{expanding along &)
= (d” + 4d - sin"0 + 4)

=(d" + 4d + 4) -sin"0

= (d +2)" -sin"0
Note that | Alwill be minimum ifsin”#is maximum i.e. if
sin” takes value 1.

: | Ay =8,
therefore (d +2)°-1=8

= (d+2)y=9

= d+2=%13
= d=1,-5

Given,
k-4 2¢r 2z

‘2: t-4 2 |=(A+ Bo)x- A
2r 2x x=4
= Apply C, = C, + Cy+ C,
|Bx-4 2r 2
fr-4 x-4 2x|=(A+Bd(x-4)7°
br=4 2x x=4

Taking common (Gx = 4) from C,, we get

1 2¢ 2r
Br-441 -4 2¢ |=(d+ Box-4)
1 2x x=4
Apply B, — B, - B, and K, - R, - R,
1 2 0
ABx-D0 -x-4 0 |=(d+Bix-4)°
0 0 -x-4

Expanding along C,, we get

(x = d){x + 4)* = (A + Br)(x - A
Equating, we get, A==4and B=5
Given, 2o+l=:z

= Em+1=ﬁ

S
= o= 3
Since, @ 1s cube root of unity.
i=_]'_"II'E|:£|.|1+:|
2
1 1 1
Now,|1 -w'-1 o'|=3k

1 @ @

[ 2=y=3]

i) ot =1

14.

15.

1
i)
2

1
w’|=3k
11—

I
gt

frl+e+e’=0ande’ = @), o=a
On applying B, -+ R, + K, + R,, we get

3 l+a+0e® l+o+e’
1 i} w’ =3k
1w @
30 0
= 1 o o|=3k
1o o
= Y - w') =3k
= fo° - w) = k
kz[_iéqﬁi]—[_l‘;ﬁf]z—ﬁfz—z

FLAN Use the property that, two determinants can be mulliphad
colurmn-to-row ar  row-to-colurmn, 1o write the given
determinard as the product of two detarminants and than
expand.

Given, f(n)=a"+p", f(l)=a+B f@)=a"+p*
f@=a’ +f, f4)=a’+p*

3 1+fll) 1+ f@2)

Let A=|1+f(1) 1+f@ 1+ f3)

1+ f2) 1+ f@3) 1+ [@)

d l1+o+f 1+|:12+|3i
1+ +f l+|:t2+ﬁ|i l+|:ﬁ‘+|3?l
Lo+ 1ea® +p' 140t +p

1-1+1-1+1:1 1 1+1-a+1:f

11+1+1f Lls+oa+ff

1:1 +1-|:L2+1u|3|i 1l+ata +|!-*-|1
114 L+ 1B
L1+a-oal+pp
Ll+atoa®+ gt p

ot 11 af
=1 o A||T o« Pl=(1 a« p
102 B[t o B |1 o B2

(On expanding, we get A = (1 = a)*(1 - mzﬁ! = mz

But given, A=K(l-a)"1-p) =Py
Hence, K (1 - o)1 - f)*ie - B = (1 - a)"(1 - e - B
K=1
FLAN 1 is & simiple question on scalar mulbiphication, i 8.
Ra'1ka=ka] a, a, a
b, b, by|=k|t, b, b,
Cy Cp C3 Cy C C3

Description of Situation  Canstruction of matri,

) ) gy dyg dg3
e ila=[g s @y an am
8y Hp Iy



16.

17.

18,

- 1@l

a Mz @y
Here, P=[ﬂu]ax::= Gy Oz Oy
Oy Oy gy
bl.l bl.'.! bl.i!
bil bﬂ! bﬁ:!

Q= [iﬂj]axa =I
bu b by

whaere, b;=2"' g;

4a,;, Bay, 16ay,
Eﬂil lﬁﬂiz 32112:!
16ay 2oz G4ay

9 S Oy
=4xBx16|2ay 2oy 2ayy

day, 4oy day

O G Gy
@y Gz O3
Oy Oy Oy
=2|ﬂ_| PI=2I£'2 =2|3

| A" =] A"

|A' =125 = |Af =125
o 2
2 o

=2" x2x4

We know,
Since,

= =5 =a'-4=5 = a=%3

sin x
CO8 1
eoE X

005 X
sinx
o085 X

£OE X
£OS X
gin T

Given, =)

Applying C, = C, + Cy+ G
sinx+2cosx cosx

sinx+2c0sx sinx
sinx+2cosx cosx

CoE X
CoE X
sinx

1 cosxr cosx
1 sinx cosx
1 cosx sinx

Applying Bo— Re- R, By = By - Ky

=0

=(2 cas x + sin x)

1 Cos X 08 X
=@Reosx+sinz)|0 sinr-cosx 0 =0
0 BN X = 008 X
= (2msx+sin:}{ainx—mﬂr}£=ﬂ
= Zeosx+sinx=00or sinx=cosx=10
= Zeosx=-ginxorsin x=cosx

. R T
= pot x==1/2 gives no solution in —IﬂxSI

and sinx=msxr = tanx=1 = x=n/4

Given,
1 x x+1
flx)= 2z xfx=1) (z+1)x
dxfx=1) x{x=1)(x=2) (x+1)x(x=1)
Applying €y = Gy = (€ +Co)
1 x 0
Ix r{r=1) 0
drfx=1) x(x=1)x=2) 0

flg=0 =f100)=0

={

19,

21.

22.

1 a a
A=|cos(p=djx cospx cos(p+d)x

sin (p=d)x sin px sin{p+d)x

Let

Applying C, = C, + C;

1+a® a a’

=A=|cos(p=d)x+cos(p+d)x cos px cos (p+ d)x
sin{p=d)x +sin(p+ d)x sin px sin (p+ dlx

1+a® a a’

Zeosproosdy cospr cos (p+od)x
2zinprcosdy  sinpx  smn(p+ d) x

L/}
[
n

Applying €, —= €, = 2eosdx €,

1+a”=2a cos dx a :

a
= A= 0 oos pr cos (p+d)x
0 sin px  snp+d)x
= A=(l+a"-2a cos dr) [sin (p+d) x cos px
=gin pxeos (p+ d)a]
= A=(l+a"-2a cos dr)sindx
which 15 independent of p.
w+y X ¥
Given, |yp+z ¥ z |=0
0 xp+y yp+:z
Applying C, = €, =(pC, + Cy)
0 x ¥
= 0 ¥ z |=0
~(xp*+ yp+ yp+2) xpty ypz
= - (wp* + 2yp+ 2) (a2 - ) =0

Eil.l'nar:r;:llE +2yp+z=00r _3-'2 =1
= x, y,zare in GP.
Sinee, A 1s the determinant of order 3 with entries 0 or
1 only.

Also, B s the subset of A consisting of all
determinants with value 1.

[since, if we interchange any two rows or columns,
then among themself sign changes]

Given, C 15 the subset having determinant with
value =1.

o B has as many elements as C.

For a matnx to be sguare of other matrix its
determinant should be positive.

{a) and (¢} = Correct
(b} and (d) = Incorrect

Given determinant could be expressed as product of two
determinants.

L+a) (1+2a) Q1+ )
ie |@+a) 2+2)° @+%a)f|=-648a
B+a) @+2)° @+%)



1+6a+9a°
2

1+2a+a° 1+4o+4n°

= [4+da+0’ 4+Ba+da’ 4+120+9%0
94ba+a” 9+ 12u+40° 9+ 180 +9a”

==G48 i
1 a et 11

= |4 20 a’||2 4 6|=-648a
9 3o a’ll 49
111111

= a'l4 2 1|2 4 6|=-648a
93 1|1 49

=Y o = B4R

= o -Bla=0 = um’-81)=0
=019

PLAN i} If A and B are two non-zero matrices and AR = BA, then
(A-BYA+ B =A -8
{ii} Thee determinant of the product of the matrices & equal to
product of their individual determinants, i.e. |4 B|= | A|| 8]

Given, M*=N' = M*-N'=0

= (M-N% (M+N%=0  [as MN = NM]
Also, MeN*
= M+N*=0

= det (M+NH=0
Also, det (M*+ MN?) = (det M) (det M + N¥)
= (det M) {0) =0
As, det (M*+ MN¥=0
Thus, there exists a non-zero matrix I such that

(M*+ MNHU =0
a boan+ b
(Given, b ¢ bo+e|=0

a+ b bitee 0

Applying Gy - €y - @C, + Cy)

a b ]
b e 0 =
|oo+b bate _jgu®+ 2ha+ o)
= ~(an” + 2het + ¢) (ac - b7) =0
= au’ + 2ba + e=0or b* = ae
= y-o isa factor of ar” + 2bx + cor a, b, eare in GP.
a b g
Let Det(Fj=|as b o
a b

= ay (byy = bye) = ag (byey - ey )+ ag (byey - boy)
Now, maximum value of Det (P) =8
Ifao, =1 a,==1,a,=1 b, =bg =he,=1
andbyg,= b =g = -1
But it 1s not possible as
(byey ) (byey) (byey) ==1 and (bye,) (Byey) (bygy) =1
Le., bbby, =1and =1

Similar contradiction oeeurs when
o=l ay=la,=1 by =byry = by, =1

and by, = byey = byey=-1
Now, for value to be 5 one of the terms must be zero but
that will make 2 terms zero which means answer

cannot be 5
1 11
Now,|=1 1 1|=4
1 =11

Henee, maximum value 15 4.
1 logyy log,z
27, Let A= lug}, x 1 lugl,, z
log,x log.y 1
) logy lopz
logx logx
log x 1 log z
log y log y
logz logy
gz loe:z
On dividing and multiplying R, , B, B by log x,
log v, log z, respectively.

logx logy logz

| P — ¥ ]J;J! 1 ¥ :ﬂ
log x log vlog = logx logy logz

logx logy logz
1 a a’-be 1 a a 1 a be
28, 1 b becal=|1 b b*|<|1 b ca
1 ¢ c-ab 1ed 1 ab
1 a be a a° abe

1 :
Now, lﬁ'm=—ﬁb b abe
1 ¢ ab urec'zube

Applying By — afy, Ry — bR, By — By
2

1 a a1 1 a af
=—.abelb b 1|=[1 b ¥
¢ e &1 1e¢ ¢
1 a a*-bhe
1 b B=cal=0
1 ¢ -ab
x 3 1
2. Given, |2 x 2 (=0
T 6 x
Applying B, — R, + R, + B,
+9 r+9 x+9 111
= 2 r 2 (=0 = (x+9)(2 x 2|=0
7 i T 76 x

Applving Cy = Cy=C, and Cy,—=C, =C,



3L

32,

1 0 0
={x+9)[2 x-2 0

7 =1 x=1

=0 = (x+H(x=2(x=T)=0

= x==92 Tare the roots.
. Other two roots are 2 and 7.

1 4 20
Given, |1 =2 & |=0

1 2x by’

= 1(=102"=10x) - 4 (5" = 5) + 20 @x + 2) =0
= =300 + 30x + 60 =0

= x-2){x+1)=0

= x=2 -1
Henee, the solution set 1s {=1,2).

A3k A-1 A+3

A+l =2L L=4

A=3 A+4 3

Given,

=pl‘+qla+rli+sl+#
Thus, the value of § is obtained by putting & =0.
0 -1 3
= 1 0 =4|=tf
-3 4 0
= t=0
[ determinants of odd order skew-symmetric matrix
is zero|
1 a be a a° abe
LetA={1 b ca|=—|b B abe
[1 ¢ ab ¢ o abe
Applying R, — aft,, By — bRy, R, — R,
a a1 1 aa
=—.abe|b 5 1|=[1 b 8?
abe e o1 1 ¢ ¢

1 a be] |1 a &
1 b cal=|l b b
1 ¢ ab| |1 ¢ &

Henece, statement is false.
Since, MM = Tand | M|=1
IM-I|=|IM-M"M| [: IM = M]
= M=I|=|(I-MOM|=|(I-M) |IM|=|I-M|
= (=17 |M=T1[- 1= M is a3 x3matrix]

==|M=I|
= 2IM=1|=0
= IM=1|=0
ax-hby-c¢  br+ay ex+ a
M. Given, | bx+ay -ar+by-c oy+h [=0
er+a v+ b —ar-hy+ e

1 a’x - aby - ac bx + ay X+ a
= aﬁx+ug_1.r —ax+ by -¢ ev+ b =0
p—— vt b —ax=by+oe
Applyving C; = C; # bCq + ey
{ﬂ?"'ﬁf*f-j}-‘-' ay + bx exd a
= — {u£+b2+c2}y by=c=axr b+ey |[=0
T oats bt bty coax-lby
1k ay + bx X+ a
= =y by-c-=ax bseoy |=0
11 b+ey c-ar=bhby

Fra*+ b2+ =1)
Applying €y = Cy= bC, and C; = €, = cC,

E a
= —|y =c-ax b =0
211 ey -ar-by
e axy ax
= —|y =f-ar b =0
o 1 ey =ax=bhy
Applving By = By + yHa + Ry
i 24P+l 0 i
= - ¥ -c-ax b (=0
i 1 £y  -ox-hy

= in::* + ¥ 4 1) {f-c = ax)(-ax - by) = bley)}] =0

ol [(x* + ¥ 4 1) {gex + bey + a*” + abxy - bey)] =0
x

= ﬂix[{xf+f+1){uc:+u"':r“+ubn]]=l}

= i[a:(:%fn}{“m by)] =0
X

= (' + ¥ + Dax+ by + ) =0

= ax+ by+ e=0

which represents a straight line.
sin 29

sin [Eﬂ + 4—“]
a

cos B

; 2r 2n
.sm[ﬂ ¥ —] co8 [EI * —]
35, Let A= 3 3

“fo-3) =3

Applyving By — Ra+ Ry

sin@

sin [E‘E—4—!
3

sin 28

sin [EEI * 4_11]
3

+ gin [ZEII —4—']
3

sin [EEI = 4—“]
3

sin @ cos

sin [EI * 2—“] cos [IEII * 2—!]
3 3
+sin[ﬂ—2—t] +EIJE[E—2—I]
a 3

sin[lil—z—n] CL\E[E—E—I
a 3

Now, sin ['EII + E?!] +5ln [E —ETE]




B+2—E+H—2—n IEI+2—T:—EI+2—ﬂ
=2 gn d L | oo : 3
2 2

nd sinﬂmag—lﬂainﬂcua [1! -EJ
3 3

==] sinﬂcusE:-sinB

and ms[ﬂ +2—E]+cns(ﬂ—2—m]
3 3

2 2 2 2
E|+—“+El-—11 E|+—“-IEI+—11
=2 ¢os 3 3 08 3 3

2 2

=2 eos B eos [E—E]=2 msﬂl[—l]:—msﬁ
3 2
and Ein[@ﬂ+4—m]+sin [Eﬁ—a—l]
3 3

23+"—“+m-%’“

242X 99428
3 3

=25in

cos

2 2

=2 gin Eﬂlms%n =2 5in 28 L‘DE[I + g]

=-9 5in 2 cm%:—ainiﬂ

sin @ cos B sin 28
s A=| =ginb =rosfl =52 |=0

sin [H —E—HJ oS [IEI| = 2—“] ain[@ﬂ —4—E]
3 3 3

[since, B, and K, are proportional]
2ax 2ar-1  Zax+b+1
36, Given, [ '(x)=| b b+l -1
2ax+b) 2ax+2b+1  2ax+ b
Applying B, = B, - B, - 2R, we get
2or 2ax=1 Zax+ b+1
[ )=

b b+l -1
6 0 1

| 2ax -1
hE 1

= [ix=2ar+ b

On integrating, we get [ (¥ =ax” + bx+ ¢,

_|2ax  Zox-1
b b+l

‘ €y~ Cy-C)

where ¢ 15 an arbitrary constant.
Since, [ has maximum at x=5/2.
= ['GE2)=0 = ba+b=0 )
Alsn, f0)=2 = ¢=2 and f (1) =1
= a+h+e=l L)
On solving Eqs. (1) and (1) for a. b, we get

1 5

g==_h=-=
1 4

Thus, f&)%ﬁ%ng

. Since, a, b, care pth, gth and rth terms of HP.

111

= =, = =areinan AP.
¢
1
—=A+(p-1D
=A+(g=-1D 1)

=A+(r-1)D

!
b
q [from Eq. (1]
1

L B

Ad(p=1)D A+{g=1)D A+(r=1D
=abe p g r

1 1 1
Applying B, = R - (A- D) &, - DR,

000 be ca ab
=abe|p g r|=0 = |p g r|=0
111 111

Given, a»0,d >0and let

1 1 1

a ala + d) (g + d){a+2d)
1 1 1
+

Nla+d) (a+d)(a+2d) (a+2d)(a+3d)
1 i i

(@+2d) (a+2d)(a+3d) (a+5d)(a+4d)

Taking common from B,

1
ala + d) (o + 2d)
1
_—fw
(@ + d){a + 2d){a + 3d)
! from R,
(i + 2d) (@ + 3d){a + 4d)
= A= 1
ala + d)*(a + 2d) (a + 3d)(a + 4d)
fatdifa+2d) (a+2d) @

(a+2d)(a+3d) (a+3d) (a+d)
(a+3d)(a+4d) (a+4d) (a+2d)

A= 1 A
ala + dY(a + 2d) (a + 3d)'(a + 4d)

@+d)a+2d) (@+2d) a
(a+2d)a+3d) (@+3d) (a+d)
(a+3d)a+4d) (a+4d) (a+2d)

m RQ,

where, A" =

Applying B, —» R, - R B, = &, - K,
g+ d){a+2d) (a+2d) a

= A=| (a+2d)2d) d d
i + 3d) (2d) d d



Applying B, - R, - R,
(@+dfa+2d) (a+2d) a
AN=| (a+2d2d d d
2d* 0 0
Expanding along R, , we get

r_oqat2d a
A“M1 4 4

A = 2d%)(d)(a + 2d - a) = 4d*
- 4d*

ala + d)*(a + 2d)’ (a + 3d)"(a + 4d)
cws(A=P) cos(A-Q) COS(A‘R)‘

39. Let A=|cos(B-P) cos(B-Q) cos(B-R)
cos (C=P) cos(C-Q) cos(C-R)
cos Acos P+sin Asin P cos (A-Q)
cos Beos P4+sinBsin P cos (B~ Q)

cos Ceos P+sinCsin P cos (C-Q)

= A=

cos (B~ R)
cos (C - R)

cos Acos P cos (A-Q) ooe(A-R)‘

ous(A-R)‘

cos Beos P cos (B-Q) cos(B~R)

cosCoeos P cos (C-Q) cos(C~R)

sinAsin P cos(A-Q) cos(A-R)
sin Bsin P cos (B~Q) cos(B-R)
sinCsinP cos(C-Q) cos(C-R)
cosA s (A-Q) cws(A-R)
cos B cos (B~Q) cos(B-R)
cos C cos(C-Q) cos(C-R)
sind cos(A-Q) cos(A-R)
sinB cos(B-Q) cwws(B-R)
sinC cos(C-Q) ows(C~R)

Applying C, - C,~C, cos Q,C, = C, ~C, cos Rin
first determinant and C,— C,~C, sin Q and in
second determinant

cos A sinAsin@ sinAsinR

= A=

+

= A=cos P

+sin P

= A=csP|cosB sinBsin@ sinBsinR
csC sinCsin@ sinCsinR
sinA cos Acos@ cos Acos R

sin B cos Beos@ cos Beos R
sinC cosCceos@ cosCeosR

+sin P

cos A sinAd sind
cs B sinB sinB
cosC sinC sinC

A=cos Psin@sin R

+sin Pcos @ cos R

A=0+0=0

n! (n+1)!
(n+1)! (n+2)! (n+3)!
(n+2)! (n+3)! (n+4)!
Taking n!, (n + 1)!and (n + 2)!common from R, R,
and R, respectively.

(n + 2)'
40. Given, D=

sinA cosA cos A
sinB cosB cosB
sinC cosC cosC

41

1 (n+1) (n+1)(n+2)
1 n+2) (n+2)(n+3)
1 (n+3) (n+3)(n+4)

Applying R, = R, - R, and R, - R, - R,, we get
1 (n+1) (n+1)(n+2)

D=nl(n+1)(n+2)!0 1 2n+4
0 1 2n+6

. D=n!(n+1)!(n+2)!

Expanding along C,, we get
D=(nY)(n+1)(n+2)![2n +6) - 2n + 4)]
D=(nY)(n+1)!(n+2)! 2]

On dividing both side by (n!)*

D (nY)(n!)(n+ 1)(nY)n + 1)n +2)2
W (n!)

')A =2n+1)(n+1)(n+2)

=5 —-=9(n +4n* +on+2)=2n (n*+ 4n + 5) + 4

(nly’

D
—-4=2n(n +4n+5)

(nl)’
which shows that - ~4|is divisible by n

pbe
LetA=|la g ¢
abr
Applying R, - R, - R, and Ry — R, - R, we get
P b ¢
A=|la~p g=b 0
a-p 0 r=-c

=~c(a=-p)lg=b)+(r-c)[plg-b)-bla~p)
=-c(a~-p)(g=-b)+ plr-c(g-b)-br-c)a - p)
Since, A=0
==c(a=p)(g=b)+ plr-c) (g - b)-b(r-c)(a~p)=0
¢ p b
= o, s o, i ()

r-c p-a q-b
[on dividing both sides by (a ~ p)(g - b)(r - c)}

= L+—+l+—+l=2
p-a q=-b r=c¢
= Lq.Lq.L:Z

p-a q-b r-c

Weknow, A28=Ax100+2x10+8
3B9=3x100+Bx10+9

and 62C=6x100+2x10+C

Since, A28,3B9 and 62 C are divisible by k, therefore

there exist positive integers my, m, and m, such that,

100X A+10%2+8=mk,100x3+ 10 x B+ 9=muhk

and 100x6+10x2+ C=mk wo)



A3 6
8 9C
2 B2
R,— 100R, + 10R, + R,

A 3
= A=|1004+2 x10+8 100x3+10xB+9
2 B

6

100x6+10x2+C
9

-

A 3 6
A28 3B9 62C
2 B 2
A 38 8 A 3 6
mk md mk|=k|m;, m, m,
2 B 2 2 B .2
A =mhk
Hence, determinant is divisible by k.

[from Eq. ()]

a-1 n 6
(a-1)* 2n‘2 4n -2
(a-l)" 3n* 3n*-3n

Y- n
a=l

Y A,= 2 (a-1* 2n* dn-2
a=l

43. Given, A, =

n - F
¥ (@-1 3n' 3n*-3n

a=l

nin=1) 8
2
n(n=1)2n -1) on?
6
n*(n-1)*

4n -2

3n' 3n*-3n

g 1 1 6
M M n 4n-2
2 3

___n(nz- ) 3n* 3n*-3n

1 1 6
2n=1 6n 12n-6
n-1 6n 6n-6

_na(n-l)
= 18
Applying C, = C, -6C,
5 1 10
220Dl 1 6n 0]=0
= n-1 6a 0

n
= E A,=c [e=0,1.e. constant]
a=1

X %
‘C, Cnl Cn2

4. LetA= yCr 'anl "an
G 2C,,y '€

T+l ree

Applying C, = C, + C,

ny ‘Cnl IHCN!
1
A= !Cr 'vcnl ’ Cn2
2 3 2
C’ .Cnl '”an
["' .Cr+.Cr~l="”Cr]
Applying C, = C, + C,
IC: “lCnl “lcr'ﬂ
A='C, "'ICHI “lcnx
ZC' z'lcrol chn‘.’
Applying C, - C, +C,
‘C, x'lC”’ 1920”1
= A=|’C, '"'C,,, '"*C,,,| Hence proved.

s 2+l 2420,
C’ Cnl (’n‘.’

45. Since, o is repeated root of f(x) = 0.

o f()=a(x-)" a e constant (20)
Ax) Blx C(v)
Let  o(x)=| A@) B@) Ci)
A B C'fa)
To show ¢ (x) is divisible by (x - o), it is sufficient to
show that ¢ () and ¢ () = 0.

A@) Bl) Cle)

0@ =| A®) Be) Cl)
A'(@) B'f) C'(@)

=0 [ R, and R, are identical]
A'(x) B') C'()
Again, ¢'(x)=| Al@) B@) C)
A'le) B'@) C'f)
A B C'@)

0'()=| Al) Bl) Cl)
A'(@) B'(@) C'f)
=0 [ Ry and R, are identical]

Thus, o is a repeated root of ¢ (x) =0.
Hence, ¢ (x) is divisible by f(x).

4x x4l x=2

46. LetA={2¢+3x-1 3x 3x-3

4243 2x-1 2x-1

Applying R, = R, - (R, + R,), we get

LHx x4l x-2
-4 0 0
P42 2x-1 2x-l

A=

Applying R, = R, + %&

and B, = R, +£:-R2,we get



x x4+l x=2
A= -4 0 0
Zx+ 8 2x-1 2x-1

x+0 x+1 x=2
Applying By — R, 2R, =| -4 0 0
3 =3 a
r xr x 0 1 =2
=| -4 0 o)+ -4 0 o
3 -2 3 a -3 3
1 11 0 1 =2
=x| -4 0 0|+ -4 o 0
3 -3 3 a -3 3
= A=Ax+ B
1 11
where, A=| -4 0o
3 -3 3
0 1 =2
and Re=| -4 o o
3 -3 3
a b ¢
47, Let A=|h ¢ o
c a b
Applyving C, = C, + Cy + Cy
a+h+e b ¢ 1 5 ¢
A=|la+b+e ¢ al=(a+b+c)|l ¢ a
a+hbh+e a b 1 a b

Applyving R, — R, - R, and R, = B, - R, we get

1 b ¢
0 e<=bh a=r¢
0 a=b b=r

=(E+EF+E}[—{E—E!}2—EE—EF}(E—E)]
=—(a+b+c)(a+ b+ " —ab- be-rca)

=—%{u+ b+ o) @a®+ 26° + 20° - 2ab - 2be - 20a)

=(a+ b+ )

=—%{u +h+cla=-b+(b-c)"+ l{c'—::)i]

which is always negative.

r 1+
48, Given, [2x 42 1+8¢ |=10
x 9% 14274
11 144
= |2 4 1+8" |=10
39 1427
Apply B, —+ R, - 2R, and R, — B, -3R,, we get
11 1+4
#l0 2 —1+6 |=10
0 6 -24244
2 Gt -1
= P =10
‘E z-uﬂ-z‘

£ 48 —4 - 362" +6) =10
1255 4+ 22° =10
B+ 2 5 =0
2 =E, =1
6

()"

Hence, the number of real solutions is 2.

|



