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Q1]a)FindtheLaplacetransformoftsin2tcost (5)e
t

Solution:-

L =L = L[sin2t.cost] [12{sin3t+sint}] 1

2
[sin3t+sint]

L =[sin2t.cost]
1

2[ +
3

+9s
2

1

+1s
2 ]

L = =[sin2t.cost] (-1)
n1

2

d

ds[ +
3

+9s
2

1

+1s
2 ] -1

2[3 -{-2s

(+9)s
2 2}{ 2s

(+1)s
2 2}]

L = = + =φ(s)[sin2t.cost]
1

2[ +
6s

(+9)s
2 2

2s

(+1)s
2 2] 3s

(+9)s
2 2

s

(+1)s
2 2

L =φ(s-a)[tsin2t.coste
t ]

Byfirstshiftingtheorem;

L = + = +[tsin2t.coste
t ] 3(s-1)

[ +9(s-1)
2

]
2

(s-1)

[ +1(s-1)
2

]
2

3(s-1)

[-2s+10s
2

]
2

(s-1)

[-2s+2s
2

]
2

L = +[tsin2t.coste
t ] 3(s-1)

[-2s+10s
2

]
2

(s-1)

[-2s+2s
2

]
2
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Q1]b)FindtheinverseLaplacetransformof (5)
s+2

(s+3)s
2

Solution:-

= + +
s+2

(s+3)s
2

A

s

B

s
2

C

s+3

s+2=A +B +Cs
2(s+3) (s+3) s

2

Puts=0;



2=B => B=(3)
2

3

Puts=-3;

-1=C(-3 => C=-)
2 1

9

Comparingcoefficientof onbothsides;s
2

0=A+C

A=
1

9

= + - = + t-L
-1[s+2

(s+3)s
2 ] 1

9
L
-1[1s] 2

3
L
-1[1s2] 1

9
L
-1[1s+3] 1

9
(1)

2

3

1

9
e
-3t

= + t-L
-1[s+2

(s+3)s
2 ] 1

9

2

3

1

9
e
-3t
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Q1]c)Determinewhetherthefunctionf = - +2ixyisanalyticandifso(z) x
2
y
2

finditsderivative (5)

Solution:-

f = - +2ixy(z) x
2
y
2

u+iv= +i(2xy)(-x
2
y
2)

u= andv=2xy(-x
2
y
2)

Differentiatingu&vpartiallywrtx&y

=2x; =-2yux uy

=2y; =2xvx vy

= & =-ux vy uy vx

CRequationaresatisfied

Hencef(z)isanalytic.

= +i =2x+i2yf
'
(z) ux vx

Derivativeoff =2 =2z(z) (x+iy)



---------------------------------------------------------------------------------

Q1]d)FindtheFourierseriesforf = intheinterval(-π,π) (5)(x) e
-|x|

Solution:-

Fourierseriesforf = in(-π,π)(x) e
-|x|

f =(x) e
-|x|

f = = =f(x)(-x) e
-|-x|

e
-|x|

Hencef(x)isanevenfunctionandhence =0bn

Also,f =(x) {,-π<x<0e
x

,e
-x
0<x<π

= = = =a
0

1

π
∫
π

0
f dx=(x)

1

π
∫
π

0
dxe

-x 1

π
[- ]e

-xπ

0

1

π
[- -e

-π
(-1)] 1

π
[1-e-π]

=an
2

π
∫
π

0
f cosnxdx=(x)

2

π
∫
π

0
cosnxdxe

-x

= =an
2

π[ (-cosnx+nsinnx)
e
-x

1+n
2 ]

π

0

2

π[ - (-cos0+nsin0)
e
-x

1+n
2{-cosnx+nsinnx}

1

1+n
2 ]

π

0

= =an
2

π[- cosnπ+1e
-x

(1+ )n
2 ] 2(- (-1+1)e

-x
)
n

π(1+ )n
2

f = + cosnx(x)
1

π
(1-e-π) 2

π
⅀
∞

n=1(1-e
-x
(-1)

n

(1+ )n
2 )
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Q2]a)Evaluate (6)∫
∞

0
dt

-coste
-t

te
4t

Solution:-

L =L[-coste
-t ] [ -

1

s+1

s

+1s
2 ]



L = =[ -coste
-t

te
4t ] ∫

∞

s
- ds

1

s+1

s

+1s
2 [ln -ln(+1)](s+1)

1

2
s
2

∞

s

L = =[ -coste
-t

te
4t ] [ln -ln ](s+1)

1

2
(+1)s

2
∞

s

[ln ]((s+1)(+1)s
2 )

∞

s

L = =ln -ln =-ln[ -coste
-t

te
4t ] [ln ]((1+

1

s)
(1+ )

1

s
2
)
∞

s

(1) ((s+1)(+1s
2 )) ((s+1)(+1s

2 ))

L =ln[ -coste
-t

te
4t ] ((s+1)(+1s

2 ))
∫
∞

0
dt=lne

-st[ -coste
-t

t ] ((+1s
2 )

(s+1))
Puts=4

ln =ln∫
∞

0
=

-coste
-t

te
4t ((16+1)

(4+1)) ((17)
(5))
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Q2]b)FindtheZ–transformoff =f = (6)(k) (x) {,3
k
k<0

,2
k
k≥0

Solution:-

Z = +{f(k)} ⅀
-1

k=-∞
3
k
z
-k

⅀
∞

k=-0
2
k
z
-k

Z = + [put–k=nin1stseries]{f(k)} ⅀
∞

n=1
3
-n
z
n {1++ +……….

2

z
()
2

z

2

}
Z = +{f(k)} {+ + +…

z

3 (z3)
2

(z3)
3

} {1++ +……….
2

z
()
2

z

2

}
Z = + = + z{f(k)} z

3(1++ +…..
z

3(z3)
2

) 1

1-
2

z

z

3(1

1-
z

3
) 1

z-2

Z = + = ={f(k)} z

3-z

z

z-2

z +z(3-z)(z-2)
(3-z)(z-2)

-2z+3z-z
2

z
2

(3-z)(z-2)

Z ={f(k)} z

(3-z)(z-2)
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Q2]c)Showthatthefunctionu=2x(1-y)isaharmonicfunction.Findits

harmonicconjugateandcorrespondinganalyticfunction (8)

Solution:-

u=2x-2xy

=2-2y =-2xux uy

=0 =0u
2

x u
2
y

+ =0laplaceequationissatisfiedu
2

x u
2
y

Uisharmonic

= =2-2yux φ
1
(x,y)

= =-2xuy φ
1
(x,y)

=2-2 =2φ
1
(z,0) (0)

=-2zφ
2
(z,0)

ByMilneThompsonsmethod;

f = = =2 =2(z) ∫-idzux uz ∫2-i(-2z)dz ∫(1+z)dz [z+z
2

2]
f =2z+(z) z

2

u+iv=2 +(x+iy) (x+iy)
2

u+iv=2x+2iy+ - +2ixyx
2
y
2

Oncomparingimaginarypart,

v=2y+2xy

v=2y(1+x)

---------------------------------------------------------------------------------



Q3]a)Findtheequationofthelineofregressionofyonxforthefollowing

data (6)

X 10 12 13 16 17 20 25

Y 19 22 24 27 29 33 37

Solution:-

X Y X
2

Y
2 XY

10 19 100 361 190

12 22 144 484 264

13 24 169 576 312

16 27 256 729 432

17 29 289 841 493

20 33 400 1089 660

25 37 625 1369 925

⅀X=113 181 1983 5449 3276

⅀X=113;⅀Y=181;⅀ =1983;⅀ =5449;⅀XY=3276X
2

Y
2

HereN=7

Lineofregressionyonx=>y=a+bx

Thenormalequationare:

⅀y=Na+b⅀x; 181=7a+113b

⅀xy=⅀x+b⅀ ; 3276=113a+1983bx
2

Onsolvingsimultaneously;

a=-10.1304 andb=2.2293

lineofregression;yonx=>y=-10.1304+2.2293b

---------------------------------------------------------------------------------



Q3]b)Findthebilineartransformationwhichmapsz=2,1,0ontow=1,0,i

(6)

Solution:-

Letthetransformationbeω= ……………(1)
az+b

cz+d

Puttingthegivenvaluesofz&ωweget1= ;0= ;i=
2a+b

2c+a

a+b

c+d

b

d

Fromthirdwegetb=di

Fromsecondwegeta=-b=di

2c+2d=2a+b

Weget2c+d=-2di+di

2c=-di-d

c=-
d(i+1)

2

Hencefrom1;weget

ω= =
-diz+di

+d{- dz(i+1)
2 }

2(-iz+i)

- +2(i+1)

ω=
2(z-1)

z+2i(1-i)
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Q3]c)Obtaintheexpansionoff =x ,0<x<πasahalfrangecosine(x) (π-x)

series.Henceshowthat = (8)⅀
∞

1

(-1)
n+1

n
2

π
2

12

Solution:-

Cosineseries

f = +⅀ cosnx(x) a
0

an

= = = = ……(1)a
0

1

π
∫
π

0
πx-dxx

2 1

π[ -
πx

2

2

x
3

3]
π

0

1

π[ -
π
2

2

π
3

3] π
2

6



=an
2

π
∫
π

0
(πx-)cosnxdxx

2

=an
2

π[ - +(-2)(πx-x2)sin(nx)
n

(π-2x)(-cosnxn
2 ) (-sin(nx)n

3 )]
π

0

= = =an
2

π[ - +0{0- +0
πcosπ

n
2 }{0+πcosn(0)n

2 } ] 2

π[ -
-π(-1)

n

n
2

π

n
2] -2

n
2[ +1(-1)

n ]

f = -2 cosnx(x)
π
2

6
⅀
∞

n=1

+1(-1)
n

n
2

x = -2 cosnx(π-x)
π
2

6
⅀
∞

n=1

+1(-1)
n

n
2

Putx=0

0= -2 cosnx
π
2

6
⅀
∞

n=1

+1(-1)
n

n
2

- =-2
π
2

6
⅀
∞

n=1

+1(-1)
n

n
2

=
π
2

12
⅀
∞

n=1

+1(-1)
n

n
2
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Q4]a)FindtheinverseLaplaceTransformbyusingconvolutiontheorem

(6)
1

(+1)(+9)s
2

s
2

Solution:-

Let = and =φ
1
(s)

1

(+1)s
2 φ

2
(s)

1

(+9)s
2

= =sintL
-1[φ

1
(s)] L

-1[ 1

(+1)s
2 ]

= = sin3tL
-1[φ

2
(s)] L

-1[ 1

(+9)s
2 ] 1

3

=L
-1[ .

1

(+1)s
2

1

(+9)s
2 ] ∫

l

0
sinu.sin3 du

1

3
(l-u)



=-L
-1[ .

1

(+1)s
2

1

(+9)s
2 ] 1

6
∫
t

0
cos -cos du[ u+3t(1-3) ] [(4u-3t)]

=-L
-1[ .

1

(+1)s
2

1

(+9)s
2 ] 1

6
∫
t

0
cos(3t-2u)-cos(4u-3t)du

=- =-L
-1[ .

1

(+1)s
2

1

(+9)s
2 ] 1

6[ -
sin(3t-2u)

-2

sin(4u-3t)
4 ]

t

0

1

6[ - -
-sint

2

sint

4 ( -
-sin3t

2

sin(-3t)

4 )]
=-L

-1[ .
1

(+1)s
2

1

(+9)s
2 ] 1

6[ - - -
sin3t

2

sin3t

4

sint

2

sint

4]
=-L

-1[ .
1

(+1)s
2

1

(+9)s
2 ] 1

6[ -
2sin3t-sin3t

4

2sint-sint

4 ]
=L

-1[ .
1

(+1)s
2

1

(+9)s
2 ] 1

24
[3sint-sin3t]
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Q4]b)CalculatethecoefficientofcorrelationbetweenPriceandDemand(6)

Price :2,3,4,7,4

Demand :8,7,3,1,1.

Solution:-

x y x
2

y
2 xy

2 8 4 64 16

3 7 9 49 21

4 3 16 9 12

7 1 49 1 7

4 1 16 1 4

⅀N=5;20 20 94 124 60

= = =4
̅
X

⅀x

N

20

5

= = =4
̅
Y

⅀y

N

20

5



r= = =-0.8058

⅀xy-
⅀x⅀y

n

(⅀ -x
2(⅀x)

2

n )(⅀ -y
2(⅀y)

2

n )
60-

400

5

(94-4005)(124-4005)
---------------------------------------------------------------------------------

Q4]c)FindtheinverseZ-transformforthefollowing: (8)

1. , <5 2. , >1
z

z-5
|z|

1

(z-1)
2 |z|

Solution:-

1. , <5
z

z-5
|z|

=- =-
-z

5(1-)
z

5

z

5[1-z5]
-1

z

5[1+ + +………(z5)(z5)
2

]

=-[ + + ………(z5)(z5)
2

(z5)
3

]
Coefficientof =-z

n
5
n

Putn=-k ;n≥1

=- ;k≤-1z
-k

5
-k

=- ;k≤-1Z
-1[F(z)] 5

-k

2. , >1
1

(z-1)
2 |z|

= =
1

(1-z
2 1

z
)
2

1

z
2[1-1z]

-2
1

z
2[1+2 +3 +…..(1z) (1z)

2

]

=[+ + +…
1

z
2

2

z
3

3

z
4

(n-1)

z
n ]

Coefficientof =n-1;n≥2z
-n



Putn=k

=k-1;k≥2z
-k

=k-1;k≥2z
-1[f(z)]
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Q5]a)FindtheLaplacetransformof sintH(t-π) (6)e
-t

Solution:-

Heref(t)= sint anda=πe
-t

f(t+π)= sin =- sint= - . sinte
-(t+π)

(t+π) e
-(t+π)

e
-(π)

e
-(t)

L =L =- L =-[f(t+π)] [- . .sinte
-π
e
-(t) ] e

-π [ sinte
-(t) ] e

-π[ 1

+1(s+1)
2 ]

L =- .. =- .[f H(t-π)(t+π) ] e
-πs
e
-π 1

+2s+2s
2 e

-π(s+1) 1

+1(s+1)
2

L =[sintHe
-t

(t-π)] -e
-π(s+1)

+2s+2s
2

---------------------------------------------------------------------------------

Q5]b)Showthatthesetoffunctions{sinx,sin3x,sin5x,……}isorthogonal

over[0,π/2].Henceconstructorthogonalsetoffunctions. (6)

Solution:-

Wehave =sin(nx)fn(x)

dx=∫
π/2

0
.fm(x)fn(x) ∫

π/2

0
sinmx.sinnxdx

dx=-∫
π/2

0
.fm(x)fn(x)

1

2
∫
π/2

0
sin x-sin xdx(m+n) (m-n)

dx=-∫
π/2

0
.fm(x)fn(x)

1

2[ -
-cos x(m+n)

(m+n) {-cos x(m-n)

(m-n) }]
π/2

0

dx=∫
π/2

0
.fm(x)fn(x)

1

2[ -
cos x(m+n)

(m+n)

cos x(m-n)

(m-n) ]
π/2

0



Nowtwocasesarises;

1.m ≠n

= =0
1

2
[ - -{1-1}
cos(m+n)π/2

(m+n)

cos π(m-n)

2
(m-n) ]

form=n

∫
π/2

0
si dx=n

2(2n+1) ∫
π/2

0
=

1-cos2 x(2n+1)
2

1

2[x-sin2 x(2n+1)
2(2n+1) ]

π/2

0

= = ≠0
1

2[-0-{0-0)
π

2 ]
π/2

0

π

4

∫
π/2

0

dx=0 ifm≠nfm(x)fn(x)

dx≠0 ifm=nfm(x)fn(x)

givensetoffunctionsisorthogonalin[0,]
π

2

∫
π/2

0
dx=[(x)]fn
2 π

4

Divideby onbothsides;
π

4

dx= .∫
π/2

0

4

π
[(x)]fn

2 4

π

π

4

i.e. . dx=1∫
π

2
0

2
π
fn(x)

2
π
fn(x)

thisisorthonormalset, = xφn(x)
2
π
sin(2n+1)
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Q5]c)SolveusingLaplacetransform +2 +y=3t,giventhaty(0)=4
yd
2

dt
2

dy

dt
e
t

andy’(0)=2 (8)

Solution:-

LetL =(y)
̅
y

Takinglaplacetransformonbothsides



L +2L +L =L(3t)(y'') (y') (y) e
-t

But,L =S -y =S -4(y') ̅
y (0)

̅
y

L = y-Sy - = y-4s-2(y'') S
2 (0)y

'(0) S
2

L -(e-t) 1

s+1

L = =[te-t] -d

ds(1

s+1) 1

(s+1)
2

Theequationbecomes,

+2 + =3.( -4s-2s
2̅
y ) (s -4

̅
y ) ̅

y
1

(s+1)
2

-4s-10=(-4s-2s
2 )̅y 3

(s+1)
2

=4s+10+(s+1)
2̅
y

3

(s+1)
2

= +
̅
y

3

(s+1)
4

4s+10

(s+1)
2

= + +
̅
y

3

(s+1)
4

4s+10

(s+1)
2

6

(s+1)
2

= + +
̅
y

3

(s+1)
4

4

(s+1)

6

(s+1)
2

Takeinverseonbothsides

y= +4 +6L
-1[ 3

(s+1)
4] L

-1[1s+1] L
-1[ 1

(s+1)
2]

y=3 . +4 +6 te
-tt

3

3!
e
-t

e
-t
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Q6]a)FindthecomplexformofFourierseriesforf =3xin(0,2π) (6)(x)

Solution:-

f =(x) ⅀
∞

-∞
Cne

inx



= = =Cn
1

2π
∫
2π

0
f dx(x)e

inx 1

2π
∫
2π

0
3x dxe

inx 3

2π
∫
2π

0
x dxe

inx

= = =-Cn
3

2π[ -
xe

-inx

-in

e
-inx

(-in)
2]

2π

0

3

2π[ + -
-2πe

-inx

in

e
-in2π

n
2 {0+1n2}] 3

in

=- . = ;n≠0Cn
3

in

i

i

3i

n

=3πC
0

f = +(x) C
0

⅀
∞

-∞
Cne

inx

f =3π+3i /n(x) ⅀
∞

-∞
e
inx

---------------------------------------------------------------------------------

Q6]b)Iff(z)isananalyticfunctionwithconstantmodulusthen,provethatf(z)

isconstant (6)

Solution:-

Letf =u+iv(z)

But|f |=C(z)

|u+iv|=C

+ =u
2

v
2

C
2

Differentiateitpartiallywrtxandy

u +v =0ux vx

u +v =0uy vy

f(z)isanalytic, = and =-ux uy uy vx

u -v =0andu +v =0ux vy uy vx

u =v => =ux uy uy
uux
v

u +v =0 => =0(uuxv) ux (+u
2
v
2)ux

Eliminating ;( + ) =0uy u
2

v
2
ux



=0 => =0C
2
ux ux

Similarlywecanprovethat

= = =0uy vx vy

f(z)isanalytic

= +i =0f
'
(z) Ux Vx

Asderivativeofconstantfunctionis0

Hencef(z)isconstant.

---------------------------------------------------------------------------------

Q6]c)Fitacircleoftheformy= tothefollowingdata (8)ax
b

X 1 2 3 4

y 2.5 8 19 50

Solution:-

Takinglogonbothsidesofy=ax
b

logy=loga+blogx

letlogy=Y,loga=A;b=B;logx=X

x y X=logx Y=logy XY X
2

1 2.5 0 0.3979 0 0

2 8 0.3010 0.9031 0.2718 0.0906

3 19 0.4771 1.2788 0.6101 0.2276

4 50 0.6020 1.6990 1.0228 0.3624

⅀N=4 1.3801 4.2788 1.9047 0.6806

Puttingvaluesinaboveequations:

4.2788=4A+B(1.3801)

1.9047=(1.3801)A+B(0.6806)



Solvingsimultaneously;

A=0.3466; B=2.09

A=loga=>a=2.22

y=2.22x
2.09

---------------------------------------------------------------------------------


