
 

RGPV SOLUTION BE-3001 (ME) MATHEMATICS-3 JUN 2018 

 

1.  a) Express xxf )(  as a half range sine series in 20  x  

Solution : Given ,)( xxf     20  x       ….(1) 
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Putting in equation (1), we get 
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b) Obtain the Fourier series for the function 
2)( xxf  in   x  

Solution : Given :   xxxf ,)( 2  

Here,     22..2  LeiL      L  
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2. a) Find the Fourier sine transform of .
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Integrating both sides, w.r.t.s, we get 
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This is Linear differential equation of higher order. 

 The solution of (3) is, 
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















  

 
 

    2222 258

246

94

46











pp

p

p

p
 

Thus,   
 22

4

258

246
3sin






pp

p
tteL

t
    Answer 
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b) Find inverse Laplace transform of   521

35
2 


sss

s
 

Solution : Now      























 

52

2

1

1

521

35
2

1

2

1

ss

s

s
L

sss

s
L   [By Partial fraction] 

 
 
  





















 

41

31

1

1
2

11

s

s
L

s
L  

 











 

4

3
2

1

s

s
Lee

tt  

 



  

ttee
tt 2sin

2

3
2cos  

Thus,    



 










 

ttee
sss

s
L

tt 2sin
2

3
2cos

521

35
2

1   Answer 

 

 

 

5. a) Find Laplace transform 

 (i). 
t

ee
btat  

   (ii). atatat cossin   

Solution : (i). Suppose   btat
eetF
   

Taking laplace transform on both sides, we get 

      btat
eLeLtFL
 )(  

 )(
11

pf
bpap






  

By Division property of Laplace transform, we have 

 











p
dppf

t

tF
L )(

)(
 

 






















 

p

btat

dp
bpapt

ee
L

11
 

     























p

p
bp

ap
bpap logloglog  

 






















bp

ap

bp

ap
loglog0  

Thus, 

















  

ap

bp

t

ee
L

btat

log     Answer 
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(ii). Now       attaLatLatatatL cossincossin   

   }{cos1
22

atL
dp

d
a

ap

a



    [By Multiplication of t] 

 













2222

ap

p

dp

d
a

ap

a
 

 
   

  














22

22

22

21.

ap

ppap
a

ap

a
 

 
  

















222

22

22
ap

pa
a

ap

a
 

 
   222

3

222

2332 2

ap

a

ap

apaaap







    Answer 

 

b) Using Laplace transform, solve the differential equation 

 
t

etyyy
342'3"  when   10 y and   10' y  

Solution : Given the differential equation is, 

 t
ettytyty

34)(2)('3)("     …(1) 

With initial condition are:  1)0( y  and 1)0(' y  

Taking Laplace transform of (1) on both sides, we get 

         teLtLtyLtyLtyL
34)(2)('3)("   

    
3

14
)(2)0()(3)0(')0()(

2

2




pp
pyypypyyppyp   [   )()( pytyL  ] 

Putting the initial values, 

 1)0( y  and ,1)0(' y  we get 

    
3

14
)(21)(31)(

2

2




pp
pypypppyp  

  
3

14
4)(23

2

2




pp
ppypp  

 4
3

14
)()2()1(

2



 p

pp
pypp  

 
3

1374
)()2)(1(

2

2 



p

pp

p
pypp  

       321

137

21

4
)}({

2

2 






ppp

pp

ppp
tpL  
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 





















 

1

1

2

11
4)(

2

1

ppp
Lty  

 

























 

)3()23()13(

13)3(73

)32()2()12(

13)2(74

)31()21()1(

1371 2
1

ppp
L   

[Using “Cover up” Method] 

 







































 

3

1

2

1

2

1
3

1

1

2

7

4

3

24
4)( 111

2

p
L

p
L

p
L

t
e

e
ty

t
t

 

 

 










































































 




 








































  




4

3

24
1

4

1

24242

1

2

1
2

1

22

)(

getwep,ofdivisionBy

1

1

2

1
)(

1

1

2

1
)(Suppose

22

0
0

22

0 0 0

2

0

2

0

2

2

1

2

111

t
e

et
e

et
e

e
dte

e

dte
e

dt
ee

dtdtee
p

pf
L

ee

p
L

p
LpfL

pp
pf

t
t

t
t

t
t

t
t

t
t

t t t
t

t
t

tt
t

tt

tt



 

 32
2

1
2

2

1

2

1
3

2

7
324)( 23322  teeeeeeteety

tttttttt
 

Thus 32
2

1
2

2

1
)( 23  teeety

ttt
 

 

6. a) Discuss the analyticity of the function z
zf

1
)( 

 

Solution : The given function is, 
z

zf
1

)(   

 
yix

ivu



1

 

 
222222

yx

y
i

yx

x

yx

yix
ivu










  

Equating the real and imaginary part, we get 

 
22

yx

x
u


  and 

22
yx

y
v


    … (1) 

Differentiating w.r.t. and y, we get 

 
   

     222222

22

222

22 2
&

21.

yx

xy

y

u

yx

xy

yx

xxyx

x

u





















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and 
 

 
   222

22

222

22

222

)2(1.
&

2

yx

xy

yx

yyyx

y

v

yx

xy

x

v




















 

Clearly, 
y

v

x

u








 and 
x

v

y

u








 

Hence, C-R equations are satisfied. 

Therefore f (z) is analytic. 

b) Determine the poles of the function 
   21

)(
2

2




zz

z
zf  and evaluate residue of each pole. 

Solution : Given, 
   21

)(
2

2




zz

z
zf  

Taking,      021
2  zz  

 2),2(1  orderz  

(i).      
   












 





21

1lim)(1
12|

1
lim)(Res

2

2
2

1

2

1
1

zz

z
z

dz

d
xfz

dz

d
zf

zz
z

 

  
    

  






















 2

2

1

2

1 2

122
lim

2
lim

z

zzz

z

z

dz

d

zz
 

 
 

   
  9

5

21

141

2

4
lim

2

2

2

2

1


















 z

zz

z
 

Thus,   
9

5
Res 1 z

zf       Answer 

(ii).   












2()1(
)2(lim)()2(lim)(Re

2

2

22
2

zz

z
xzfzzfs

zz
z

 

 
 

 
  9

4

12

2

1
lim

2

2

2

2

2

















 z

z

z
    Answer 

7. a) Evaluate 
  C

z

dz
z

e
2

1
 where C is circle 31 z  

Solution : Given,    


C

z

dz
z

e
I

1
 

The pole of integrand is given by, 

   ,101
2  zz  of order 2. 

Now, 321111  zz  

Clearly ,1z  is a pole which inside of C, then by Cauchy integral derivative formula, 
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 
 

  














 C

z

z

z

z

e
z

dz

di
dz

z

e
2

2

12
1

1lim
12|

2

1


 

  z

z

z

z
eie

dz

d
u

11
lim2lim2






   

  
e

i
ei

 2
2 1  

 

Thus, 
  
C

z

e

i
dz

z

e 2
1

2
      Answer 

b) Find the imaginary part of the analytic function whose real part is .1333 2223  yxxyxu  

Solution : Given: 1333 2223  yxxyxu  

Partially differentiate w.r.t. x and y respectively 

 xyx
x

u
633 22 




 and yxy
y

u
66 




   …(1) 

To Find Conjugate function v 

Now, dy
y

v
dx

x

v
dv 





















  

 dy
x

u
dx

y

u
dv 





















   [by Cauchy-Riemann Equation] 

    dyxyxdxyxy 63366 22   

Integrating on both sides, we get 

      
constant oftIndependen

2366
y x

cdyydxyxyv  

 cyxyyxv  32 63     Answer 

8. a) Using Picard’s method to approximate y when x = 0.2, given that y=1 when x = 0 and yx
dx

dy
  

Solution : The given initial value problem is, 

 );,( yxfyx
dx

dy
  with 10 y  at 00 x   … (1) 

1
st
 Approximation : 

 
x

x
dxyxfyy

0

),( 001  

     
xx

x
x

dxxdxyxy
0

2

0
01

2
1111  

at ,2.0x  we get 
 

82.02.0
2

2.0
1

2

1 y  

2
nd

 Approximation : 
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 
x

x
dxyxfyy

0

),( 102  

   dxx
x

xdxyxy
xx

x  

















0

2

12
2

111
0

 

 
6

1
2

121
3

2

0

2

2

x
xxdx

x
xy

x









   

at ,2.0x  we get    
8386.0

6

2.0
2.02.01

3
2

2 y  Answer 

8. a) Apply Runge-Kutta method to find approximate value of y when  x = 0.2 given that 

yx
dx

dy
  and 1y  when .0x  

Solution : Given differential equation is, 

 ),( yxfyx
dx

dy
  

With initial condition, 0,1 00  xy  and 2.0x  (Given) 

Taking, 1.0
2

02.00 






n

xx
h , such that 1.001  hxx  and 2.0202  hxx  

1. First Approximation : 

Here, 00 x  and 10 y  

  001 , yxfhk   

     1.0101.000  yxh  

 





 

2
,

2
1

002

k
y

h
xhfk  

  05.1,05.01.0
2

1.0
1,

2

1.0
01.0 ff 






   

   11.005.105.01.0   

 





 

2
,

2
2

003

k
y

h
xhfk  

  055.1,05.01.0
2

11.0
1,

2

1.0
01.0 ff 






   

   1105.0055.105.01.0   

  3004 , kyhxhfk   

 )1105.1,1.0(1.0)1105.01,1.00(1.0 ff   

 =0.1 [0.1 + 1.1105] = 0.12105 
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  432101 22
6

1
kkkkyy   

      ,11034.112105.01105.0211.021.0
6

1
11 y at 1.01 x  

2.  Second Approximation : 

Here, 1.01 x  and 11034.11 y  

 ),( 111 yxhfk   

     121034.011034.11.01.011  yxh  

 





 

2
,

2
1

112

k
y

h
xhfk  

 )17085.1,15.0(1.0
2

121034.0
11034.1,

2

1.0
1.01.0 ff 






   

   13208.017085.115.01.0   

 





 

2
,

2
2

113

k
y

h
xhfk  

  17638.1,15.01.0
2

13208.0
11034.1,

2

1.0
1.01.0 ff 






   

   13263.07638.115.01.0   

  3114 , kyhxhfk   

    24297.1,2.01.013263.011034.1,1.01.01.0 ff   

   14429.024297.12.01.0   

  432112 22
6

1
kkkkyy   

      ,24279.114429.013263.0213208.02121034.0
6

1
11034.12 y at 2.02 x  

Thus, y(0.2) = 1.24279       Answer 
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