
 

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) 

Here, 2L  

Suppose the Half range sine series of )(xf  is, 
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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  

Suppose the Fourier series of )(xf  with period L2  is, 
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Putting in equation (1), we get 
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2. a) Find the Fourier sine transform of .
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x
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Solution : Suppose 
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By Fourier sine Transform, 
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Differentiate w.r.t. s, on both sides, we get 
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Integrating both sides, w.r.t.s, we get 
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For the initial condition, putting s = 0, then c = 0 

 from (2), we have 
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  From (1)   Answer 
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  [By definition of Sine Transform] 

Putting ,0a  we get 
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b) Find Fourier cosine transform of 
x

exf
)(  

Solution : Given the function : ax
exF
)(  

The Fourier cosine transform of )(xF  is given by, 

 



0

cos)(
2

)( pxdxxFpfc 
 

 
 

 


 
 













0
0 22

sincos
1

2
cos

2
)( pxppx

p

e
pxdxePf

x
x

c 
 

      










 bxbbxa

ba

e
bxdxe

ax
ax sincoscos

22
  

rgpvonline.com

rgpvonline.com

https://www.rgpvonline.com/


 

       0.110
2

1

1
sincos

2

1

1
)(

202
p

p
pxppxe

p
pf

x

c 












 

Thus 










1

12
)(

2
p

pfc 
    Answer 

3. a) Find the cosine transform of 
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aa 
 

Solution : Suppose 
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The Fourier cosine transform of )(xF  is, 
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Differentiating w.r.t., p, we get 
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This is Linear differential equation of higher order. 

 The solution of (3) is, 

 pp
ececI
 21      …(4) 

Differentiating w.r.t., p, we get 
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Putting p=0, in equation (1) and (4) we get 
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Again Putting p=0, in equation (2) and (5) we get 
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Solve (6) and (7), we get 
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b) Develop 







l

πx
sin in half-range cosine series in the range .0 lx   

Solution : Given : 
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Suppose the Half-range cosine series is 
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Putting ,1n  in equation (2), we get 
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Putting in equation (1), we get 
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4. a) Find the Laplace Transform of tte
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Solution : Since   )(
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b) Find inverse Laplace transform of   521
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Solution : Now      
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5. a) Find Laplace transform 

 (i). 
t
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   (ii). atatat cossin   

Solution : (i). Suppose   btat
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Taking laplace transform on both sides, we get 
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(ii). Now       attaLatLatatatL cossincossin   
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b) Using Laplace transform, solve the differential equation 
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etyyy
342'3"  when   10 y and   10' y  

Solution : Given the differential equation is, 
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6. a) Discuss the analyticity of the function z
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Hence, C-R equations are satisfied. 

Therefore f (z) is analytic. 

b) Determine the poles of the function 
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7. a) Evaluate 
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 where C is circle 31 z  

Solution : Given,    
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The pole of integrand is given by, 
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Clearly ,1z  is a pole which inside of C, then by Cauchy integral derivative formula, 
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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 
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Integrating on both sides, we get 
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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, 
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8. a) Apply Runge-Kutta method to find approximate value of y when  x = 0.2 given that 

yx
dx
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  and 1y  when .0x  

Solution : Given differential equation is, 
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 =0.1 [0.1 + 1.1105] = 0.12105 
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      ,11034.112105.01105.0211.021.0
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1
11 y at 1.01 x  

2.  Second Approximation : 

Here, 1.01 x  and 11034.11 y  
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  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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