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B.E. II Year 11-Semester Special Examination, September-2017 

Mathematics -IV 
Time: 3 hours Max. Marks: 70 

Note: Answer ALL questions in Part-A and any FIVE from Part-B 

Part-A (1 0 X 2 = 20 Marks) 

1. Find the Laplace transform of f(t) = e-tsinh t. 

2. Find {Lsi~ t}. 

3. State and prove linearity property ofF ourier transforms. 

4 Ob . h F . . ~ f f( ) {1, 0 :::;; X < 2 . tam t e ourter sme trans1orm o x = O, x > 2 

5. Find the Z -transform ofthe sequence CJ 
z 2 -3z + 5 . 

6. If Z{fn} = ( ) ( , find hm fn· z-1 z+Z n-><xJ 

7. Show that f ( z) =; is not differentiable at z = 0. 

2 

rfJ 
e= 

8. Evaluate -- dz, where c: \z\ = 1 . 
z-2 

c 

9. Expand f ( z) = sin z in powers of ( z- :} 

10. Find the fixed points of the bilinear transformation w = z-
1 

z+1 

11. a) Find L
1 

{ 1n(1 +~12 )} . 

Part-B (5 X 10 =50 Marks) 
(All bits carry equal marks) 

b) Find Lu u e-" sinudu }· 

I I oo • 

12. a) Find the Fourier transform of f(x) = {~: l:l ~~and hence evaluate J si:x dx. 
0 

b) Find the Fourier cosine transform of f(x) = e-x
2

• 

13. a) Determine the Z -transform of {2-n + (n- 1)2
}. 

b) State convolution theorem of Z -transform and hence find z-1 {cz- 1~~z-zJ 
14. a) Construct the analytic function whose real part is x3 

- 2xy- 3x/ using Milne-Thomson 

method. 
ez 

b) Apply Cauchy's integral formula to evaluate i]----2 dz, where c: \z\ = 2. 
c z(l-z) 
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15. a) Find the Laurent's series expansion of f (z) = ( )
1
( ) valid for 

z+1 z+3 

(i) 1 < \z\ < 3 and (ii) \z\ > 3 . 

21l d() 
b) Evaluate J . 

0 
2 +cos() 

16. a) Solve y" + y = 2et ,y(O) = O,y'(O) = 2 using Laplace transforms. 

b) Show that Fs { x f ( x)} = - !!_ Fe ( s) and hence find the Fourier sine transform of x e--x . 
ds 

17. Answer any two of the following: 
z2 

a) If Z {fn} = - 2- , find fo ,jj and !2. 
z +1 

b) Obtain Cauchy-Riemann equations in polar form. 

c) Determine the bilinear transformation that maps the points 0, - i, -1 in the z -plane 

to the points i, 1, 0 in the w-plane respectively. 


