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Answer Question No.1 (Part-lI) which is compulsory, any eight from Part-ll and any two from

Part-lll.
The figures in the right hand margin indicate marks.

Part-I
Q1 Answer the following questions: (2x10)
a) Write the existence conditions of Laplace transform method.

b) Determine the Laplace transform of 9*.

€) Write the one dimensional wave equation and one dimensional heat equation.

d) Define Fourier series for the function having period 2.

e) Find the mean of the random variable X with the probability function f(x) = 2x.
f) Define moment of the random variables

g) Find the probability of getting exactly 2 heads in 6 tosses of a fair coin.

h) Explain Normal distribution with an example.

i) Define random sample of size n.

j)  Write two properties of correlation coefficients.

Part-ll
Q2 Only Focused-Short Answer Type Questions- (Answer Any Eight out of Twelve) (6 x 8)

a) State and prove second shifting theorem.

b) Use convolution theorem to find L1 {m}

€) Solve the differential equation y” + 5y  + 6y = 6(¢).
d) Find the Fourier series of the function f(x) = —1(—-1 <x <0), f(x) =
1(0 < x < 1) P=2L=2.

€ Solve the boundary value problem u Zaz—u

o = u(0,t) =u(3,t) = 0 and u(x,0) =

5sin4mx — 3 sin 8mx.

f) Showthatl—1+1—1+---.............=
3 5 7
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Q3

Q4

Q5

Q6

g)

h)

)

k)

Two ball point pensare selected at random from a box that contains 3 blue pens, 2 red
pens and 3 green pens. If X is the number of blue pens selected and Y is the number of
red pens selected, find the joint probability function f (x, y).

Is continuous random variable X, having probability density function
2

X

f(x)={?' T1<X<Z9 pind PO<X <)
0, otherwise

Find the mean and variance of Normal distribution.

The probability that a patient recover from a rare blood disease is 0.4. If 5 people are
known to be contaminated the disease, what is the probability that
(i) Atleast 10 people survive. (ii)) Exactly 5 people survive.

Establish the relation between sampling distribution and central limit theorem.
Explain maximum likelihood estimation of the parameters with a suitable
counterexample.

Part-lll
Only Long Answer Type Questions (Answer Any Two out of Four)

(a) Use Laplace transform method to solve the initial value problem: y" +y = t? +
2t,y(0) = 4,y'(0) = —2.

t
(b) Solve the integral equation y = sin¢ — Iy(r)sin(t —7)dr.
0

ou _ g

a) Find the solution of the heat conduction problem i K = O<x<e t>0,

u(0,t) =0,vt=0,u(e,t) =0,vt = 0,u(x,0) = f(x),0<x <e.

(b) Define probability distribution function for discrete random variables. Find the
probability distribution of boys and girls in families with 3 children, assuming
equal probabilities for boys and girls.

(a) Show that the mean and variance of the binomial distribution b(x; n,p) are
u = np and p? = npq.

(b) Let X and Y be two independent random variables. Then show that E(XY) =
EX)E(Y).

(a) The grade of a class 9 students on a midterm report (x) and the final examination

(y) as follows
X 77 50 71 72 81 94
y 82 66 78 34 47 85

Estimate the linear regression line.
(b) Compute and interpret the correlation coefficient for the following data of 6
students selected at random.

Mathematics | 70 92 80 74 65 83
grade
English 74 84 63 87 78 90
grade
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