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INSTRUCTIONS TO CANDIDATES: 

1. SECTION-A is COMPULSORY consisting of TEN questions carrying TWO marks each. 

SECTION-B contains FIVE questions carrying FIVE marks each and students have to 

attempt any FOUR questions. 

3. SECTION-C contains THREE questions carrying TEN marks each and students have to 

attempt any TWO questions. 

2 

SECTION-A 

1. Answer the following: 

a) Determine half-range sine series for the function f defined by f(t) = t2 + t, over the 

interval (0, T). 

b) Find Laplace transform of e -3t(2cos 5t+3sin 5t). 

)Find Laplace transform of Jodu. 

S+2 d) Find inverse Laplace transform of s+13 

e)Express sum of Legendre polynomials 3P,() + 2P2(x) +4P (x)+ 5P% (x) in terms ofx. 

Show that for Legendre polynomial P, (®), show that P(1) = 1. 

Form a partial diferential equation from the relation 2z = 

b) Solve (z-y)p + (x - z)q = y-z 

Iffz) is analytic in a domain D and If (2)| is a non-zero constant in D then show that f(z) 
is constant in D. 

State Cauchy Integral Formula for derivatives. 
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SECTION-B 

2. Find the Fourier series expansion of the function 

f)=x-x?,-r <x<r. Deduce that -t 
3. State and prove Convolution Theorem for Laplace transform 
4. For Bessel's function J, (x), show that 
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JeC)= 3-x)sin x-cos x 
5. Solve by Charpit's method (p+ q )y = qz 

6. Evaluate c z+1)3 dz, C: |lzl = 2. e 

SECTION-C 

7. a) Using Laplace transform, solve y" - 6y' + 9y = tie3, y(0) = 2,y' (0) = 6. 

b) Find inverse Laplace transform of log 
s+b 

8. a) State and prove Rodrigue's formula. 

b) A tightly stretched flexible string has its ends fixed at x = 0 and x = L. At time t = 0, the 
string is given a shape defined by f(x) = ux(- x) where is a constant and then released. 

Find the displacement of any po int x of the string at any time t>0. 

9. a) Find all Taylor and Laurent series expansions of f(@) =about the point z =1. 

b) Compute the residues at all singular points of f() = n is any positive integer. 

NOTE : Disclosure of ldentity by writing Mobile No. or Marking of passing reaues 
paper of Answer Sheet will lead to UMC against the Student. ny 


