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LAPLACE TRANSFORM AND COMPLEX ANALYSIS
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ti/lodel ll Computei'Applications, B.Sc Physics ltllodel lll Electronic Equipment l\,{aintenance)
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Time: 3 Hours fVlax. lllarks : 80

Fart A

Answer eny ten quesfions.

Each s{.reslion canies 2 marks.

1. Define the fourier Sine series.

2. Define a power series with examples.

3. Define Laplace transforn of a function.

4. Find the Y t (;! I

5. Write g{$} in terms of an integrat.

6. Find the real and imaginary parts of 21.22 where El : 8 - 3e and z2 : $ -+ 2i.

7 . Find the value of 'j16.

B. Evaluate (cos f, + t.sdnS)e.

9. Define the natural l<lgarithrn ln{z} of a complex number a.

10. What is the parametric representation of a circle with centre origin and radius unity in the

complex plane?

11. State Cauchy's integral formula.

12. State Cauchy's inequality.
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Part B

Answer any six guestlons"

Each question carries 5 marks.

13.

Find the fourier series expansion of /(r) :

'7fa 0<x<-
2

1T 3r0 (x( where22
q*
J/{a 
- 

< x12x
2

l{*+ztr): f(n}

14. Findfourierseriesof J(t) - 1- t2,-l <t < twithperiod 2L:2.

15. Find -!f(cos at) and 3(sincr,i) using linearity property of Laplace Transforms.

16. SolveusingLaplacetrans.forms y" +5y' *6y:0withy(0) :0andg'(0) : t.

17. Find allthe roots of {T1.
18. Check the anatyticity of the function f {r) : e* (cosy * isiny).

19. Prove lhallsinzlz : szrlr * sinhzg.

2A" Evaluate f. zzdz,, C is any curve joining 0 to 1+i.

21. Apply Cauchy's integral theorem to show that the integral of f{z) = tanz is zero, over the

curve C :lzl =1.

{6x5=30)

Part C

Ansvter any two ques/iors.

Each questian carr'es '15 marks.

22. Write the Ledendre's equation and then derive its solution by power series method. Also

differentiate between Legendre polynomials and Legender functions.

23. Evatuate (a;9 L1-:::t-i tnl -g-',\fi,\ lclg t{;i;;}

24. Check whether u : *e-* szny is harrnonic or not. lf YES, find a corresponding analytic

function.

25. lntegrate the function .=" -,,, in counter clockwise sense around the circle lzl =t.i2z 1',"

{2x 1 5=30)


