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INSTRUCTIONS:

1. The question paper contains 5 questions each of 10 marks and total 50 marks.

2. Attempt all questions.

3. The missing data, if any, may be assumed suitably.

4. Before attempting the question paper, be sure that you have got the correct question paper.

5. Tables/Data hand book/Graph paper etc. to be supplied to the candidates in the examination hall.
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Q.1(a) Solve the differential equation [5] 1 1,2
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Q.1(b) Solve Legendre’s linear equation given as [5]

(x + a)? &y _ 4(x + a) Z+6y=x 1 1,2

dx? dx

Q.2(a) Prove that [J;(x) dx + Jo(x) + % J1(x)=0 51 2 1,23
Q.2(b) Express in terms of Legendre polynomials: x3 + 2x2 — x — 3. [51 2 1,2,3

Q.3(a) Obtain the half range sine series for f(x)=2-x for 0<x<2 and hence deduce that [5] 3 1,2,3
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Q3() solve the wave equation ‘;Tf = CZZ% , representing the vibration of a string of 1 3 1,2,3
length |, fixed at both ends, given that y(0,t)=0, y({,t)=0,y(x,0)=f(x) and

ou

(E)t:o = 0,0<x<l.

Q.4(a) Prove that u=y3-3x%y is a harmonic function. Find its harmonic conjugate and [5] 4 1,2,3
corresponding analytic function f(z)=u+iv.

Q.4(b)  Evaluate Je :ZZ:: dz where C: |z|=2 51 4 1,2,3
Q.5(a) A random variable X has the following probability distribution: [5] 5 1,2,3
X 0 1 2 3 4
P(x) k 2k 2k k2 5k2

Find the value of k, mean and variance of X.

Q.5(b) The distribution of the number of road accidents per day in a city is Poisson with [5] 5 1,2,3
mean 4. Find the number of days out of 100 when there will be
(i) no accidents  (ii) between 2 and 5 accidents.



