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1. Fill in the blanks :

a) Laplace transform of eat is

Max. Weightage: 30

b) lf m * n, the value of Jcos mx cos nx dx =

c) A function f(x) is said to be odd if f(-x) =
d) z(1) = (Weightage 1)

Answer any six f rom the following (Weightage 1 each) :

2. State Convolution theorem for Laplace transform.

3. Find L(t cos at).

5.

6.

7.

4. Find the inverse Laptace transform ot , - {}L(t' * 1)(.' * 4)

Explain the complex form of Fourier series expansion.

write the relation between Unit sample sequence and Unit step sequence.

Find Ztransform of sin n0.

8. Find z-, {, 3 .}.
[(sz - t)J

P.T.O.
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9. Explain Fourier sine and cosine transfolms of functions.

10. Find Fourier cosine transform of , ;

t'f 0<x<a
f (x ) = i (weightage Oxl =6)\ / |.o x>a

Answer any seven from the following (Weightage 2 each).

11. Define Dirac's delta function. Also find its Laplace transfbrm.

12. Convert into unit step function and hence find the Laplace transform of

(a

12, o<t<n
f(t)= jo x<t<2n

I. Isint l>2x

13. Find the Fourier series expansion of ex in the interval 0 < x < 2n.

14. Expressf(x) =xas a half range sine series in 0 <x<2.

15. Findthecomplex Fourierseriesof f(x)= e"*,*T1x < r.

16. State and prove final value theorem for the Z-transform.

17. Find the Z-transform of f * g where f(n) = 3nu(n) and g(n) = 4nu(n).

18.Usingpartialfractionmethod,findtheinverseZ-transformofffi,

cC

19. Prove that ; cos xY 
dw = 1e-*, x > o.J 1+w2 2

0

20. With usual notation, prove that

6
F. t"(*)) = - *'F, {t(*) } + ,t:wt(o) (Weishra ge7x2=14)
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Answer any three from the following (Weightage 3 each).

t'
y(r)= t * J y(r)sin(t - r)dr.

0

22. Using Laplace transform, solve the initialvalue problem :

y" + 2y' + 2y =r(t); y(O) = l, y'(0)= - 5 where

/.\ [10sin2t, ifo<t<n
r(t)= { ^\/ L 0 if t>n

23. Obtain the Fourier series for the function f(*)= {' : ^ : = 
*'^'

L o, t<x<2t'

Deducethat 1 * 1 * 1 * ... =tf g2 s2 8'

24. a) Using power series method, find the inverse Ztransform of 
'"n 

[j=]"[z+1)

^{ ^ \

b) Using long division method, find the inverse Z-transform of ?V" 
-:)"-' 

Q, *,)'

25. State and prove Convolution theorem for Fouriertransform. (Weightage 3x3=9)


