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B.E./B.TECH. DEGREE EXAMINATION, CHENNAI-APRIL/MAY 2010. 

TRANSFORMS AND PARTIAL DIFFERENTIAL EQUATIONS(COMMON TO ALL BRANCHES) 

1.  Write the conditions for a function  to satisfy for the existence of a Fourier series. 

i.  is defined,  single valued and finite 
ii.  and  are piecewise continuous  and  has finite number of finite discontinuities 
iii.  has atmost finite number of maxima and minima. 

2.  If  deduce that  

Given   

Here , an end point, is a point of discontinuity 

Hence  

 

 

 

3.  Find the Fourier Cosine transform of  

The Fourier Cosine transform of  is  

 

 

4.  Find the Fourier transform of , show that  

 

Put   

 



 

2 
 

 

 

 

5.  Form the partial differential equation by eliminating the constants  and  from 

  

Given  

Differentiating (1) partially with respect to  we get 

 

 

Substituting (2) and (3) in (1), we get 

 

6.  Solve the partial differential equation  

 

 

 

7.  A tightly stretched string with fixed end points  is initially in a position given by 

.  If it is released from rest in this position, write the boundary conditions. 

The boundary conditions are  

i.                                            

ii.  

iii.  

iv.  



 

3 
 

8.  Write all three possible solutions of steady state two dimensional hear equation. 

i.  

ii.  

iii.  

9.  Find the - transform of . 

We know that  

Put ,  

 

10.  Find the difference equation generated by  

Given  

 

 

Eliminating  we get 

 

 

 

PART-B 

11. a.  (i)  Find the Fourier series for  in the interval  

The Fourier series of  in  is given by 
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The Fourier series is 

 

11. (a).  (ii).    Find the half range cosine series for the function   

          Hence deduce      

Solution: 

The half range cosine series for the function   is given by 
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By Parseval’s Identity, we have 

 

 

 

 

11.  (b). (i).  Find the complex form of Fourier series   –   

Solution: 
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11. (b). (ii).  Find the Fourier series as for as the second harmonic to represent the function  with 

 period 6, given the following table.  

 0 1 2 3 4 5 

 9 18 24 28 26 20 

Solution: 

Refer Chennai Nov / Dec 2010, Q.no 11. (b).  (ii) 

12.  (a).  (i).   Find the Fourier Transform of the function 

 and hence find the value of  . 

Solution: 

Refer Chennai Nov / Dec 2011, Q.no 12. (a).  (ii) 

12.  (a). (ii).    is    . 

Solution: 

Refer Chennai Nov / Dec 2011, Q.no 12. (a).  (i) 

12.(b).(i) Find the Fourier sine transform of  

Solution: 

The Fourier sine transform of  is  
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12.  (b). (ii).   method, evaluate . 

Ans: 

Refer Chennai Nov / Dec 2010, Q.no 12. (b).  (ii) 

13 (a)(i).   Solve  

The subsidiary equations are 

 

Choosing the multipliers as  

 

 

 

 

 

 

The required solution is  
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13. (a)  (ii)    Solve  

This is of the form  

Given   

Let  be the solution of (1) 

 

Partially differentiation with respect to  , 

 

 

 

 

 

13. (b) (i) Find the partiasl differential equation of all planes which are at a constant distance  from 
the origin. 

The equation of a plane which is at a distance  from origin is  

 

 

Differentiating with respect to x and y,  
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13. (b).  (ii).  Solve         

 

The auxiliary equation is   

 the Complementary function is  

 

 

 

 

 

 

 

14. (a).  A tightly stretched string of length  is fastened at both ends. The midpoint of the string  

is displaced by a distance  transversely and the string is released from rest in this position. Find 

an expression for the transverse displacement of the string at any time during the subsequent 

motion. 

Ans: 

Refer Chennai Nov / Dec 2010, Q.no 14. (a). 

13. (a).  A rectangular plate with insulated surface is 10cm wide and so long compared to its width 
that it may be considered infinite in length without introducing appreciable error.  The temperature at 

short edge  is given by  and all the other three edges are kept 

at .  Find the steady state temperature at any point in the plate. 

Solution: 

The two dimensional heat flow equation is  

The boundary conditions are  

i.  
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ii.  
iii.  

iv.  

The most general solution after applying the (i),(ii),(iii) boundary conditions is 

 

 

Using half range sine series  

 

 

 

15.(a). (i) Solve by Z-transform    with   

Given     

Taking Z- transform, we get 
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Equating coefficient of ,           

 

 

 

Taking  on both sides, we get 

 

 

15. (a) (ii).  Using convolution theorem, find the inverse  

 

 

 

15. (b) (i).  Find  
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Taking  on both sides  

 

 

 

 

 

 

 

 

 

 

Taking  on both sides  

 



 

13 
 

 

15(b) (ii). Find  
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B.E./B.TECH. DEGREE EXAMINATION, CHENNAI-NOVEMBER/DECEMBER 2009. 

TRANSFORMS AND PARTIAL DIFFERENTIAL EQUATIONS(COMMON TO ALL BRANCHES) 

1.  State the conditions for a function  to be expressed as a Fourier series. 

iv.  is defined,  single valued and finite 
v.  and  are piecewise continuous  and  has finite number of finite discontinuities 

vi.  has at most finite number of maxima and minima. 

2.  Obtain the first term of the Fourier series for the function  

 

3.  Find the Fourier transform of  

 

 

 

 

4.  Find the Fourier sine transform of  

The Fourier Cosine transform of  is  

 

5.  Find the partial differential equation of all planes cutting equal intercepts from the x and y axes. 

Equation of plane is  

Partially differentiating with respect to  
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6.  Solve  

A.E. is  

The solution is   

7.  Classify the partial differential equation . 

Given  

Here  

The given equation is parabolic. 

8.  Write down all possible solutions of one dimensional wave equation. 

iv.  
v.  

vi.  

9.  If  

Given  

By initial value theorem,    

 

 

10.  Find the - transform of  
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PART-B 

11(a) (i). Obtain the Fourier series of the periodic function defined by  

 

Deduce that  

 

Here   is neither  even nor odd. 

 

 

 

 

 

 

 

 

 

The Fourier series is given by 
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Deduction : 

Here  mid point is a point of discontinuity.  Put  in (1) 

 

 

 

11.(a).(ii). Compute upto first harmonics of the Fourier series of  given by the following table. 

        
        

Refer Chennai-Nov./Dec.2011, Q.No. 11 (b) (ii) 

11.(b)(i).  Expand  as a Fourier series in –  and using this series find the root 
mean square value of  in the interval. 

The Fourier series of  in  is given by 

 

 is neither even nor odd. 
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11.(b)(ii). Find the complex form of the Fourier series of  

  The complex form of the Fourier series of  is  

 

 

 

 

 

 

12.(a)(i). Find the Fourier transform of  

And hence find the value of  
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Refer Chennai-April/May.2010, Q.No. 12 (a) (ii) 

12.(a)(ii). Evaluate  using transforms. 

We know that Fourier cosine transform of  is  and  

Fourier cosine transform of  is  

 

 

 

 

12(b)(i).  Find the Fourier cosine transform of  

The Fourier sine transform of  is  
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12(b)(ii).  Prove that  is self reciprocal under Fourier sine and cosine transforms. 

From Gamma function 

 

Put  

 

 

Put , then 

 

 

Equating the real and imaginary parts,  
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Putting , we get 

 

 

 

 

14(a).  A tightly stretched string with fixed end points  is initially at rest in its 
equilibrium position.  If it is set vibrating giving each point a initial velocity , find the 
displacement. 

The governing equation is  

The boundary conditions are 

i.  
ii.  
iii.  

iv.  

The correct solution is  

Applying the first three boundary conditions, the solution becomes 

 

The most general solution is  

 

Partially differentiating with respect to , 
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Putting t ,  

 

From half-range sine series, 

 

 

 

 

 

 

 

 

 

13(b). A rod, 30 cm long has its ends A and B kept at  respectively, until steady state 
conditions prevail.  The temperature at each end is then suddenly reduced to  and kept so.  Find 
the resulting temperature distribution function  
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The governing equation is  

In steady state, and   

The steady state solution is  

Boundary conditions: 

 

Applying condition (i),  

Applying (ii) condition,  

 

The temperature distribution reached at the steady state becomes initial temperature distribution for 
the unsteady state. 

 

Boundary condition: 

i.  
ii.  

iii.   

The most general solution is  

 

 

From the half- range sine series 
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14(a)(i).To find the inverse Z- transform of  

To find  

 

 

 

 

 

 

 

 

14(a)(ii).Solve by Z-transform  with  

Given  

Taking Z- transform, we get 
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Equating coefficient of ,           

 

 

 

Taking  on both sides, we get 

 

 

14(b)(i). Using convolution theorem, find the  
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14(b)(ii). Find the inverse Z-transform of  

 

 

 

 

 

Equating the coefficient of  

 

 

 

 

 

 

15(a)(i).  Solve  

This is of the form  
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The complete integral is  

To find singular integral: 

 

 

Putting  

 

 

 

15(a) (ii). Solve  

A.E. is  
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The complete solution is  

 

15(b)(i). Solve  

The subsidiary equations are 

 

Choosing the multipliers as  

 

 

Choosing the multipliers as , each ratios is equal to 

 

 

 

The required solution is  

 

 

 

 

 

 

 


