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

Q1.a)FindtheLaplacetransformof t [5]e
-2t

cost

Sol: L =[cost] s

+1s
2 {∵L[cosat]= s

+s
2
a
2}

⇒L =(-1)[tcost] [ -s(2s)(+1s
2 )

+1)(s
2 2 ] {Byruleofdifferentiation

u

v }
⇒L =- ⇒[tcost] [ -2(+1s

2 )s
2

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

2 )
+1)(s
2 2]

⇒L =[e-2ttcost] [ -1(s+2)2

+1)((s+2)
2 2] {L =Ф[ fe

-at
(t)] (s+a)}

⇒L =[e-2ttcost] [ +4s-3s
2

(+4s+5s
2 )2]

Ans:L =[e-2ttcost] [ +4s-3s
2

(+4s+5s
2 )2]

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

Q1.b)FindtheinverseLaplacetransformof [5]
3s+7

-2s-3s
2

Sol:Adjustingthenumeratoranddenominator

⇒
3(s-1)+10

-(s-1)
2
2
2

Splittingtheterms;

⇒3 +10L
-1[(s-1)

-(s-1)
2
2
2] L

-1[ 1

-(s-1)
2
2
2]

⇒3 +10e
t
L
-1[s

-s
2
2
2] e

t
L
-1[1

-s
2
2
2] {∵Ф = L(s+a)e

-at[f(t)]}

⇒3 +e
t
cosh2t

10

2
e
t
sinh2t {∵L = =[s

-s
2
a
2]coshat,L[1

-s
2
a
2]1

a
sinhat}

⇒ (3 )e
t
cosh2t+5sinh2t



Ans: = (3 )L
-1[3s+7-2s-3s

2 ] e
t
cosh2t+5sinh2t

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

Q1.c)Determinewhetherthefunctionf = +i(3 y- +3y)(z) (+3x -3xx
3

y
2 ) x

2
y
3

isanalyticandifso,finditsderivative. [5]

Sol:Givenf = +i(3 y- +3y)(z) (+3x -3xx
3

y
2 ) x

2
y
3

Comparingrealandimaginaryparts,weget

u= ;v=(3 y- +3y)(+3x -3xx
3

y
2 ) x

2
y
3

Differentiatingupartiallyw.r.txandy,

= =6xyux 3 +3 -3;ux
2

y
2

y

Differentiatingvpartiallyw.r.txandy,

= =3 -3 +3vx 6xy;vy x
2

y
2

∵CRequationsarenotsatisfied { ≠ ; ≠- }ux vy uy vx

Thereforethefunctionisnotanalyticandthusitsderivativedoesnotexists.

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

Q1.d)FindtheFourierseriesforf = intheinterval(-π,π) [5](x) x
2

Sol:f = isanevenfunctionasf = = =f(x)(x) x
2

(-x) (-x)2 x
2

Fouriertransformforevenfunctionisgivenby:

f = + -----(i)(x) a
0

∑∞

n=1
ancosnx

⇒ =a
0

1

π
∫
π

0
f dx(x)

⇒ = ⇒ ⇒ ( -0)a
0

1

π
∫
π

0
dxx
2 1

π[x
3

3]
π

0

1

3π
π
3

⇒ =a
0

π
2

3

⇒ =an
2

π
∫
π

0
f dx(x)cosnx

⇒ =an
2

π
∫
π

0
dxx

2
cosnx



⇒ =an
2

π[ -2x +2x
2{sinnxn } {-cosnxn

2 } {-sinnxn
3 }]π

0

⇒ =an
2

π[ -{0-2π +0(-cosnπn
2 ) }{0-0+0}]

⇒ = ⇒ =an
2

π[{2π(cosnπn
2 )}] an

4

n
2(-1)

n {∵cosnπ=(-1)̂n}

Resubstitutingthevaluesin(i)

Ans: = +4x
2 π

2

3

∞

∑
n=1

(-1)n
cosnx

n
2

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

Q2.a)Evaluate dt= [6]∫
∞

0(sin2t+sin3tte
t ) 3π

4

Sol:LHS:

L = +(sin2t+sin3t) 2

+4s
2

3

+9s
2 {∵L[sinat]= a

+s
2
a
2}

⇒L = ds+ ds(sin2t+sin3tt ) ∫
∞

s

2

+4s
2 ∫

∞

s

3

+9s
2

⇒L =(sin2t+sin3tt ) [ +tan
-1(s2)tan

-1(s3)]
∞

s

⇒L =(sin2t+sin3tt ) [ -{ +tan
-1
(∞)tan

-1
(∞)}{ +tan

-1(s2)tan
-1(s3)}]

⇒L =(sin2t+sin3tt ) [ -{+
π

2

π

2}{ +tan
-1(s2)tan

-1(s3)}]
⇒L =(sin2t+sin3tt ) [π-{ +tan

-1(s2)tan
-1(s3)}]

=∫
∞

0
Le

-st(sin2t+sin3tt ) [π-{ +tan
-1(s2)tan

-1(s3)}]
OnPuttings=1,

=∫
∞

0
Le

-t(sin2t+sin3tt ) [π-{ +tan
-1(12)tan

-1(13)}]



=∫
∞

0
Le

-t(sin2t+sin3tt ) [π-tan-1( +
1

2

1

3

1-.
1

2

1

3
)] {∵ A+tan

-1
B=tan

-1
( )tan

-1 A+B

1-AB}

⇒[π-tan-1(55)]
⇒[π-π4]
⇒[3π4]
=RHS

Henceproved.

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

Q2.b)FindtheZ-transformof [6]{(14)
|k|

}

Sol:F =(Z) { ;k≥0(14)
k

;k<0(14)
-k

Theequationcanbeexpressedas:∑∞
-∞
F .(z)z

-k

⇒∑-1
-∞

+(14)
-k

z
-k
∑∞

0(14)
k

z
-k

⇒ +[…+ + +(z4)
3

(z4)
2

(z4)
1

] [1+ + + +…(14z)
1

(14z)
2

(14z)
3

]
TheabovetwoseriesaresumofinfiniteGPwhosesumisgivenas:

a

1-r

Wherea=1stterm,risthecommonratiobetweentheterms.

⇒ +(z4)[…+ + +1(z4)
2

(z4)
1

] [1+ + + +…(14z)
1

(14z)
2

(14z)
3

]
⇒ + , <1and <1(z4)[1

1-
z

4
] [ 1

1-(14z)] |z4| |14z|



Ans:Z = + ; <z<4{f(k)} (z4)[1

1-
z

4
] [ 1

1-(14z)]|
1

4|

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

Q2.c)Showthatthefunctionv= isharmonicfunction.Finde
x
(xsiny+ycosy)

itsharmonicconjugateandcorrespondinganalyticfunction. [8]

Sol:v=e
x
(xsiny+ycosy)

v= x + ye
x
siny e

x
cosy

Differentiatingpartiallywrt.xandytwice,

= +vx e
x(xsiny+ycosy) e

x
siny

=vy e
x(x -ysinycosy+cosy )

= + + -----(i)vx
2

e
x(xsiny+ycosy) e

x
siny e

x
siny

= -----(ii)vy
2

e
x(-xsiny-siny-siny-ycosy)

Addingequationsiandii;

+ =0vx
2

vy
2

Therefore,vsatisfiesLaplaceequationandthusvisharmonic.

= +vx e
x(xsiny+ycosy) e

x
siny

=0Ψ
1
(z,0)

=vy e
x(x -ysinycosy+cosy )

= (z+1)Ψ
2
(z,0) e

z

⇒f = (z,0)(z) Ψ
1

+iΨ
2
(z,0)

f =(z) ∫(z+1)dze
z

=ze
z

Ans:f(z)=ze
z

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



Q3.a)From8observationsthefollowingresultswereobtained: [6]

Σx=59;Σy=40;Σ =524;Σ =256;Σxy=364x
2

y
2

Findtheequationoflineofregressionofxonyandthecoefficientof

correlation.

Sol: = =7.375; = =5
̅
X

59

8

̅
Y

40

8

Coefficientofregressionofyonx:

⇒ =byx

Σxy-
ΣxΣy

N

Σ -x
2(Σx)2

N

⇒ =byx

364-
(59)(40)

8

524-
(59)2

8

∴ =0.7764byx

Coefficientofregressionofxony:

⇒ =bxy

Σxy-
ΣxΣy

N

Σ -y
2(Σy)2

N

⇒ =bxy

364-
(59)(40)

8

256-
(40)2

8

∴ =1.2321bxy

Equationoflineofregressionofxonyisgivenby

X- = (Y- )
̅
X bxy

̅
Y

⇒X-7.375=1.2321(Y-5)

⇒X=1.2321(Y-5)+7.375

⇒X=1.2321Y+1.2145

r= bxy.byx

r= (1.2321)(0.7764)



r=0.9781

Ans:X=1.2321Y+1.2145

r=0.9781

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

Q3.b)Findthebilineartransformationwhichmapsthepointsz=-1,0,1onto

theplanew=-1,-i,1 [6]

Sol:Letz=-1,0,1bethepointsinthez-planewiththeimagesw=-1,-I,1inthewplane.

Thebilineartransformationisgivenby,

=
( )( - )w-w

1
w

2
w

3

( - )( -w)w
1
w

2
w

3

( )(z-)z-z
1

z
3

(-)(-z)z
1
z
2
z
3

⇒ =
(w+1)(-i-1)

(-1+i)(1-w)

(z+1)(0-1)

(-1-0)(1-z)

⇒ =
(w+1)(-i-1)

(1-w)(-1+i)

(z+1)

(1-z)

⇒ = ⇒ =
-(w+1)(i+1)

-(w-1)(-1+i)

(z+1)

-(z-1)

(w+1)(i+1)

-(w-1)(1-i)

(z+1)

-(z-1)

⇒ =
(w+1)(i+1)

(w-1)(1-i)

(z+1)

(z-1)

⇒ = -----(i) (Rationalising)
(w+1)(i+1)
(w-1)(1-i)

(1+i)
(1+i)

(z+1)

(z-1)

⇒ =
(w+1)(i+1)2

(w-1)(-1
2
i
2)

(z+1)

(z-1)

⇒ =
(-1+2i+1)(w+1)

(w-1)(2)
(z+1)

(z-1)

⇒ =
i(w+1)

(w-1)
(z+1)

(z-1)

⇒ =
(w+1)
(w-1)

(z+1)

(iz-i)

Applyingcomponendo–dividendo;

⇒ =
+(w-1)(w+1)
-(w-1)(w+1)

+(iz-i)(z+1)
-(iz-i)(z+1)



⇒ =
2w

2

z+1+iz-i

z+1-iz+i

⇒w=
z +(1-i)(1+i)
z +(1+i)(1-i)

⇒w=

z +1
(1+i)
(1-i)

z+
(1+i)
(1-i)

Fromabovesteps(rationalisingeqniweknow(1+i)/(1-i)=i)

⇒w=
zi+1

z+i

Ans:Therefore,therequiredtransformation,w=
zi+1

z+i

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

Q3.c)Obtainhalf–rangecosineseriesforf = in0<x<1.(x) (x-1)2

Hencefind [8]∑∞

n=1

1

n
2

Sol:f = in0<x<1(x) (x-1)2

∴Thehalfrangecosineseriesorf(x)isgivenas:

f = +(x) a
0

∞

∑
n=1

ancosnx

=a
0

1

1∫
1

0

dx(x-1)2

⇒ =1 ⇒ =0-(-) ⇒ =a
0 [(x-1)

3

3 ]1
0

a
0

1

3
a
0

1

3

=an
2

1∫
1

0

dx(x-1)2cosnπx

=2an [ -2 +2(x-1)2(sinnπxnπ )(x-1)(-cosnπxn
2
π
2 ) (-sinnπxn

3
π
3 )]1

0

=2an [ +2 -2(x-1)2(sinnπxnπ ) (x-1)(cosnπxn
2
π
2 )(sinnπxn

3
π
3 )]1

0



=2an [0+0-0-{0- -0
2

n
2
π
2 }]

=an
4

n
2
π
2

∴f = +(x)
1

3

∞

∑
n=1

4

n
2
π
2cosnπx

∴ = +(x-1)2
1

3

4

π
2

∞

∑
n=1

1

n
2cosnπx

Putx=0;

⇒1= +
1

3

4

π
2

∞

∑
n=1

1

n
2

⇒ =
2

3

4

π
2

∞

∑
n=1

1

n
2

⇒ =
π
2

6

∞

∑
n=1

1

n
2

Ans: = +(x-1)2
1

3

4

π
2∑

∞

n=1

1

n
2cosnπx

=∑∞

n=1

1

n
2

π
2

6

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

Q4.a)FindtheinverseLaplacetransformbyusingconvolutiontheorem

[6]
1

(+ )(+ )s
2
a
2
s
2
b
2

Sol: = =L
-1[ (s)ϕ

1
] L

-1[ 1

(+ )s
2
a
2] 1

a
sinat

==LL
-1[ (s)ϕ

2
] -1[ 1

(+ )s
2
b
2] 1

b
sinbt

= =L
-1[ϕ(s)] L

-1[ 1

(+ )(+ )s
2
a
2
s
2
b
2] ∫

t

0

1

a
sinau.

1

b
sinb du(t-u)

⇒
1

ab
∫
t

0
sinau.sinb du(t-u)



⇒
-1

2ab
∫
t

0
du{cos -( u+bt[a-b] )cos[a+b]u-bt)}

{∵ ]sinAsinB=- -cos⁡(A-B)
1

2
[cos(A+B) }

⇒
-1

2ab[ -
sin{ u+bt}(a-b)

a-b

sin{ u-bt}(a+b)
a+b ]t

0

⇒
-1

2ab[ - - -
sinat

a-b

sinat

a+b

sinbt

a-b

sinbt

a+b]
⇒

-1

2ab[2b. -2a.
sinat

-a
2
b
2

sinbt

-a
2
b
2]

⇒[ -
a.sinbt

-a
2
b
2

b.sinat

-a
2
b
2 ]

Ans: =L
-1[ 1

(+ )(+ )s
2
a
2
s
2
b
2] [ -

a.sinbt

-a
2
b
2

b.sinat

-a
2
b
2 ]

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

Q4.b)ComputeSpearman’sRankcorrelationcoefficientforthefollowingdata:

[6]

X 85 74 85 50 65 78 74 60 74 90

Y 78 91 78 58 60 72 80 55 68 70

Sol:

X R1 Y R2 D
D
2

=(R1-R2)2

85 8.5 78 7.5 1 1

74 5 91 10 -5 25

85 8.5 78 7.5 1 1

50 1 58 2 -1 1

65 3 60 3 0 0

78 7 72 6 1 1

74 5 80 9 -4 16

60 2 55 1 1 1



74 5 68 4 1 1

90 10 70 5 5 25

N=10 ∑=72

Therefore,R=1-

6{Σ + + + +…}D
2 1

12
( -m

3

1
m

1
) 1

12
( -m

3

1
m

1
) 1

12
( -m

3

1
m

1
)

-NN
3

Herem1=2,m2=2,m3=3,

R=1-

6{72+ + + +…}
1

12
(-22

3 ) 1

12
(-22

3 ) 1

12
(-33

3 )

-1010
3

Onsolving,R=0.5454

Ans:R=0.5454

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

Q4.c)FindtheinverseZ-transformforthefollowing: [8]

i) , <5
1

(z-5)2
|z|

ii) , >3
z

(z-2)(z-3)
|z|

Sol:

i) , <5
1

(z-5)2
|z|

⇒
1

5
2(1-(5z))

2

⇒
1

5
2[1-(z5)]

-2

⇒
1

5
2[1+2 +3 +…+(z5) (za)

2

(n+1)(z5)
n

]
1

⇒[ +2 +3 +…+ ( )
1

5
2 (z53) (z

2

5
4)

2

(n+1)
z
n

5
n+2]

1

Coefficientof = ,n≥0z
n n+1

5
n+2



Putn=-k;

Coefficientof = ,k≤0z
-k -k+1

5
-k+2

= ,k≤0Ans:Z
-1[F(z)]

-k+1

5
-k+2

ii) , >3
z

(z-2)(z-3)
|z|

ApplyingPartialFractions;

= + ------(i)
z

(z-2)(z-3)
A

z-3

B

z-2

⇒z=A +B(z-3)(z-2)

Putz=2 Putz=3

⇒2=B(-1)⇒B=-2 ⇒3=A ⇒A=3(1)

Resubstitutingin(i);

= -
z

(z-2)(z-3)
3

z-3

2

z-2

RHS:

⇒- +
3

3[1-(z3)]
2

2[(1- )(z2)]
⇒ -(1-z2)

-1

(1-z3)
-1

⇒ -[1++ +…+
z

2(z2)
2

(z2)
n

](1++ +…+
z

3(z3)
2

(z3)
n

)
Thecoefficientof = - ;n≥0z

n
2
-n
3
-n

Putn=-k;

= - ;k≤0z
-k

2
k
3
k

= - ,k≤0Ans:Z
-1[F(z)] 2

k
3
k

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



Q5.a)UsingLaplaceTransformevaluate H dt [6]∫
∞

0
e
-t(1+3t+t2)(t-2)

Sol:Toevaluate∫
∞

0
H dte

-t(1+3t+t2)(t-2)

⇒f =1+3t+ ;a=2(t) t
2

⇒f =1+3 +(t+1) (t+2) (t+2)
2

=1+3t+6+ +4t+4)(t
2

= +7t+11t
2

L =L[+7t+11][f(t+2)] t
2

= +7 + -----i
2!

s
3

1!

s
2

11

s

Weknow,L = L[f(t+a)][f H(t)(t-a)] e
-as

SubstitutingthevalueofL[f(t+a)]inaboveequation,weget

L =[ H(1+3t+t2)(t-2)] e
-2s[ +7 +
2!

s
3

1!

s
2

11

s]
=∫

∞

0

H dte
-st(1+3t+t2)(t-2) e

-2s[ +7 +
2!

s
3

1!

s
2

11

s]
Puttings=1intheaboveequation;

=∫
∞

0

H dte
-t(1+3t+t2)(t-2) e

-2[ +7 +
2!

1

1!

1

11

1]
==e

-2[2+7+11]
20

e
2

Ans: H dt=∫
∞

0
e
-t(1+3t+t2)(t-2)

20

e
2

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

Q5.b)Provethat =1; =x; = areorthogonalover(-1,1).f
1
(x) f

2
(x) f

3
(x)

3 -1x
2

2

[6]

Sol:Conditionsforfunctionstobeorthogonalare

i) ≠n∫
b

a
. dx=0;mfm(x)fn(x)

ii)∫
b

a
dx≠0;m=n[fn(x)]
2

i) Proving1stconditionistrue,



Wehave, =∫
1

-1
. dx=f

1
(x)f

2
(x) ∫

1

-1
xdx [x

2

2]
1

-1

⇒ ( - )=0
1

2
1
2 (-1)2

=∫
1

-1
. dx=f

1
(x)f

3
(x) ∫

1

-1
dx

3 -1x
2

2
1

2
[-xx

3 ]
1

-1

⇒ ⇒ [ -(0)]=0
1

2
[ -(-11

3 ){ -(-1)3(-1)}]1

2
(0)

=∫
1

-1
. dx=f

2
(x)f

3
(x) ∫

1

-1
(3 -1)dxx

2
x
2 1

2
∫
1

-1
(3 -x)dxx

3

⇒ [ - ]⇒ [ -(-)]=0
1

2

3x
4

4

x
2

2

1

-1

1

2(-
3

4

1

2) 3

4

1

2

ii) Proving2ndconditionintrue;

= =2 ≠0∫
1

-1
dx=[f

1
(x)]2 ∫

1

-1
dx=[x]1
2 1

-1
[1-(-1)]

= = ≠0∫
1

-1
dx=[f

2
(x)]2 ∫

1

-1
dx=[ ]x
2 x

3

3

1

-1
[-
1

3(-13)] 2

3

∫
1

-1
dx=[f3(x)]
2

∫
1

-1
dx( )

3 -1x
2

2

2

⇒
1

4
∫
1

-1
dx⇒(9 -6 +1x

4
x
2 ) 1

4[ -2 +x
9x

5

5
x
3 ]1

-1

⇒
1

4[-2+1-
9

5 {--2 -1
9

5
(-1)3 }]

⇒ ⇒ ≠0
1

4[ -4+2
18

5 ] 2

5

Hence,thegivensetisorthogonalon[-1,1]

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



Q5.c)SolveusingLaplacetransform

-3 +2y=2 ;y=2andy’=3atx=0 [8]
yd
2

dx
2

dy

dx
e
3x

Sol: -3 +2y=2
yd
2

dx
2

dy

dx
e
3x

∴( -3D+2)y=2D
2

e
3x

∴ -3 +2y=2y
''

y
'

e
3x

TakingLaplacetransformonbothsides,weget

]-3L +2L = {∵L = }L[y
'' [y'] [y]

2

s-3
[eat] 1

s-a

]= -sy -y'(0)L[y
''

s
2̅
y (0)

]=s -yL[y
' ̅

y (0)

Substitutingthevaluesintheequation,

-2s-3-3 +2 =s
2̅
y (s -2

̅
y ) ̅

y
2

s-3

⇒ -2s+3=
̅
y(-3s+2s

2 ) 2

s-3

⇒ = +(2s-3)
̅
y(-3s+2s

2 ) 2

s-3

⇒ =
̅
y(-3s+2s

2 ) 2+(2s-3)(s-3)
s-3

⇒ =
̅
y(-3s+2s

2 ) 2 -9s+11s
2

s-3

⇒ =
̅
y

2 -9s+11s
2

(s-3)(-3s+2s
2 )

⇒ =
̅
y

2 -9s+11s
2

(s-2)(s-3)(s-1)
[ =(x-1)(x-2)(-3x+3x

2 ) ]

Applyingpartialfractions;

= + +
2 -9s+11s

2

(s-2)(s-3)(s-1)
A

s-1

B

s-2

C

s-3

⇒2 -9s+11=A +B +C(s-1)(s-2)s
2 (s-2)(s-3) (s-1)(s-3)

Puts=1 Puts=2 Puts=3

4=2A 1=-B 2=2C



A=2 B=-1 C=1

∴ = - +
2 -9s+11s

2

(s-2)(s-3)(s-1)
2

s-1

1

s-2

1

s-3

= - +
̅
y

2

s-1

1

s-2

1

s-3

TakinginverseLaplaceonbothsides,

=L
-1[̅y] L

-1[ - +
2

s-1

1

s-2

1

s-3]
y=2 - +e

t
e
2t

e
3t

Ans:y=2 - +e
t
e
2t

e
3t

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

Q6.a)FindthecomplexformoftheFourierseriesforf = ,(-π,π) [6](x) e
x

Sol: ThecomplexformoftheFourierseriesforf = isgivenby(x) e
x

f = where =(x) ∑∞
-∞
Cne

inx
Cn

1

2π
∫
π

-π
f dx(x)e

-inx

⇒ =Cn
1

2π
∫
π

-π
. dxe
x
e
-inx

⇒ =Cn
1

2π∫
π

-π

dxe
(1-in)x

⇒ =Cn
1

2π[e
x(1-in)

(1-in)]
π

-π

⇒ =Cn
1

2π[ -{e
π(1-in)

(1-in)}{e
(-π)(1-in)

(1-in)}]
⇒ =Cn

1

2π(1-in)
[. -e

π
e
-inπ

e
-π
e
inπ]

But = +isin(±nπ)e
±(inπ)

cos(±nπ)

∴ =Cn
1

2π(1-in)
[. -e

π
(-1)ne

-π
(-1)n]

⇒ =Cn
(-1)n

π(1-in)[-e
π
e
-π

2 ]
⇒ =Cn

(-1)n

π(1-in)
sinhπ {∵ =sinh⁡(x)

-e
x
e
-x

2 }



Rationalisingthedenominator,multiplydivideby ;(1+in)

⇒ = .Cn
(-1)n

π(1-in)
sinhπ

1+in

1+in

⇒ = ⇒Cn
(1+in)(-1)n

π(- )1
2(in)2

sinhπ
(1+in)(-1)n

π(1+ )n
2 sinhπ

Substitutingthevalueinf(x)

f =(x)

∞

∑
-∞

.
(1+in)(-1)n

π(1+ )n
2 sinhπe

inx

Ans: =e
x

∑∞
-∞

.
(1+in)(-1)n

π(1+ )n
2 sinhπe

inx

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

Q6.b)Ifu,vareharmonicconjugatefunctions,showthatuvisaharmonic

function [6]

Sol:Letf =u+ivbetheanalyticfunction;(z)

∴ = and =ux vy uy -vx

Andu,vareharmonictherefore + =0and + =0-----(i)ux
2

uy
2

vx
2

vy
2

Now, =u +vuvx vx ux

= +u( + +v((uv)x
2

uxvx )vx
2

vxux )ux
2

= +u( +v( -----(ii)(uv)x
2

2uxvx )vx
2

)ux
2

Similarly,wecanprovethat,

= +u( +v((uv)y
2

2uyvy )vy
2

)uy
2

But = and =ux vy uy -vx

∴ =- +u( +v( -----(iii)(uv)y
2

2uxvx )vy
2

)uy
2

Adding(ii)and(iii),weget;

+ =u +v( + )(uv)x
2

(uv)y
2 ( +vx

2
vy

2) ux
2

uy
2

=0 {fromi}

Therefore,uvisharmonic

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

Q6.c)Fitastraightlineoftheform,y=a+bxtothefollowingdataand

estimatethevalueofyforx=3.5 [8]



X 0 1 2 3 4

Y 1 1.8 3.3 4.5 6.3

Solution:-

x y x
2

xy

0 1.0 0 0.0

1 1.8 1 1.8

2 3.3 4 6.6

3 4.5 9 13.5

4 6.3 16 25.2

∑=10 ∑=16.9 ∑=30 ∑=47.1

HereN=5.

Lettheequationofthelinebey=a+bx

Thenthenormalequationsare:

∑y=Na+b∑x

∑xy=N∑x+b∑x
2

Substitutingthevaluesintheaboveequation,

∴16.9=5a+10b

∴47.1=10a+30b

Solvingtheaboveequationssimultaneously,

a=0.72andb=1.33

y=0.72+1.33x

Atx=3.5;substitutingthevalueinaboveequation,

y=0.72+1.33(3.5)

y=5.375



Ans:y=0.72+1.33(x)

yatx=3.5:5.375

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


