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PART - A

(20 x 2 = 40 MARKS)

ANSWER ALL QUESTIONS

1. Write down the Dirichlet's conditions for a function to be expanded as a Fourier

Series.

What is the sum of Fourier series of f(x) = [21~o: : : ~ at the point x= IT2.

3. Find the root mean square value of f(x) = x? in the interval (O,2lT )

4. Find the coefficient bs of cos5x in the Fourier cosine series of the function

f(x) = sin5x in the interval (0, 2 IT).

5. Find Fourier sine transform of e-ax
6. State Convolution theorem on Fourier transforms

7. IJ'J, ite the Fourier transform pair.

• 8. PlOve that if F{f(x)} = F(s) , then F{f(x-a} = eiSa F(s)

9. State initial and final value theorem on Z- transform

10. t';-u /[n(n-1»)

11. Fi id Z[4(3) «., 2(-1)"]

12. r .'d the difference equation from y(n) = (A + nB)2"'

13. Form the partial differentia: equation by eliminating the arbitrary constants a

and b from z= ax +by

;")2 z .
Snlve -2 = sin yax14.

I
I

15.

16. (D2 4DD" AD/2) 2x-1'Find the particular integral of - -r '+ Z ::::e .
17. Classify the partial differential equation u xx +xu.') = 0

18.

19.

20.

2
What is the constant a2 in the wave equation utI ::::a U xx ?

Write the three possible solutions of one dimensional wave equation

Define Steady state. Write the one dimensional heat equation in steady state.

PART -B
(5 x 12 = 60 Marks)

ANSWER ANY FIVE QUESTIONS

21.
• ~ - (-'1:, +rr < x < 0

Find the Fourier series of T ex) :::: x,O < X":' tt

1 + -=- +2. +. ,..... ,.._ tt :
1· 3:: 5: S

Deduce that

22. a) Find the Fourier series for f(x) = x? in ( - IT , IT) . Hence find
1 1 I I-+-+-+-+ 1X).

14 24 34 44

(6)

f 1 - x if 0 S; x < l
b) Obtain the Fourier sine series of given f(x) = to if !S x 0::. 2i (6)

23. Find the Fourier transform of the function f(x) defined by
(1- ".::./'.c' -v- I <:' 1
) ,." I •..•••.I •

f (x) = to if !x I > 1

Hence show that (i)
""J( sin s -!cas s) COS(!")dS = 3n
o s' 2 16

""f(XCOS x - sin X)2 dx = =.
53 15o

Also show that (ii)



/
dx

24. a) Evaluate 02 Xx" + b") using transforms

b) Find the Fourier transform of f(x) = e - t· ~..... 0

25. a) FindtheZ-transformof (n+lXn+2)

b) Using Z - transform, solve y(n+2) - 5 y(n+1) + 6 y(n) = 4" given that

y(O)=4,y(1)=O.

b) Solve (D3
- 7DD'2 - 6D'3)Z = sin(x + 2y) + e3hY

27. a) Solve z = px + qy + ~1 + p2 + q2

b) Solve (D2 + D,2 + 2DD' + 2D + 2D' ~ = e2x+)"

28. A rectangular plate with insulated surface is 10 cm 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 y = a is given by

[
20x .for 0 $. x s 5

u(x,O)= 70( 0 ) f 5· "'0_ 1 - X IJ or :S x ~ .l

and all the other three edges are kept at a 'C . Find the steady state temperature at

any point in the plate

*********THE END *** •• ****
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