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Time: 03 Hours Maximum Marks: 60

Instruction for candidates:

1. Section A is compulsory. It consists of 10 parts of two marks each.

2. Section B consist of 5 questions of 5 marks each. The student has to attempt any 4 questions
out of it.

3. Section C consist of 3 questions of 10 marks each. The student has to attempt any 2 questions.

Section — A (2 marks each)
Ql. Attempt the following:

a) If A, B, C are mutually exclusive and exhaustive events associated with a random
experiment and P(B) = 0.6XP(A) and P(C) = 0.2XP(A), then find P(A4).

b) For two events A and B, P(A) = 0.5, P(B) = 0.6 and P(AUB) = 0.8. Find the
conditional probability P(A/B) and P(B/A).

c) A problem in a question paper is given to 3 students in a class to be solved. The
probabilities of their solving the problem are 0.5, 0.7 and 0.8 respectively. Find the
probability that the problem will be solved.

d) For a moderately skewed data, the arithmetic mean is 130, the coefficient of variation is
6 and Karl Pearson's coefficient of skewness is 0.4. Find the mode.

e) A die is rolled until a 6 appears. What is the expectation of the number of rollings
required?

. 1
f) Discuss the convergence of the sequence {7}, neN.

g) Write Cauchy root test.

[0e]

h) Find the radius of convergence of the power series ) n' x"

n=1
1)  State Euler’s theorem of homogeneous functions of two variables.
j) Find A at t=20, where

dt

f(x,y)= xcoscosy + exsinsiny, x=t + 1,y = £ + t.
Section — B (5 marks each)

Q2. Show that Poisson distribution is a limiting case of Binomial distribution.

Q3. Find the coefficient of correlation between the values of X and Y given below:

X 12 13 [4 |5 6 |7 8

Y [7 [6 [5 [4 13 2 1

Q4. Find the Taylor series expansion of f(x) = tantanx atx = %.



Q5.

Q6.

Q7.

Q8.

Q.

2
Find % and%}z'— at the point (x,y) = (1,1), for e —e + xy = 1.
X

Prove that ),

a)

b)

0 n

) is divergent.
n=1

n
( n+1
Section — C (10 marks each)

The joint probability distributions of two random variables X and Y is given by

P(x,y) = n(n2+1) ,y=12,3 -, n;x=1, 2,3, -+, y. Are the random variables

X and Y independent? 4)
b) Discuss the convergence of the series: (6)

o]

= p > 0.

p’
n=1"

Consider the data: 3, 5, 6, 9, 11. Find the second and third moments about the mean. (4)

3 3
Iftanu = % then show that: (6)

2 9°f )
x? + 2xy—

2 2
af + yz a]; =1 - 4sin2u) sin2u.
Yy dy

X
The random variable X is normally distributed with mean 9 and standard deviation 3.
Find the probability:

1) X=15

i) X< 15

1) 0 X<9
Itis given that P(0< Z<3) = 0.4987 and P(0<Z<2) = 0.4772. (6)
Ifz = f(x,y), x =rcoscos®, y = rsinsin 0, then using Jacobian, show that (4)

2 2 2 2
(5 + (&) = (&) +(5)



