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1. If X is uniformly distributed over (-1,1), find
(a) P (|X| ≥ 1/2) [5]
(b) Let Y = |X|. Find the density of Y . [7]

2. The time (in hours) required to repair a machine is an exponentially
distributed r.v. with parameter λ = 1

2
. What is the conditional prob-

ability that a repair takes atleast 10 hours, given that its duration
exceeds 9 hours? [7]

3. Let, for every n ≥ 1, Sn have the binomial distribution with parameters
n and p, 0 < p < 1. Using the inequality

P (Sn ≥ k) ≤ kq

(k − np)2
, k > np

deduce the weak law of large numbers: For every ε > 0,

lim
n→∞P

{
|Sn

n
− p| > ε

}
= 0

[10]

4. A standard Cauchy r.v. has density function

f(x) =
1

π(1 + x2)
, −∞ < x < ∞

(a) Calculate P (X ≤ 1/2). [3]
(b) Show that 1

X
is also a Cauchy r.v.

HINT: Calculate the distribution function of 1
X

[12]

5. Let X and Y be independent and uniformly distributed over the interval
(0,1). Compute P (X ≥ Y ). [10]

6. Let X and Y be independent binomial r.v’s with parameters (n1, p)
and (n2, p) respectively.

(a) Find the distribution of X + Y . [5]

(b) When n1 = n2 = n. Calculate the conditional probability that
X = k given X + Y = m. [5]

1



7. (a) For an integer valued r.v. N show that

EN =
∞∑

k=1

P (N ≥ k)

[5]

(b) Let X be a Poisson r.v with parameter λ. Let k ≥ 0. Find the
value of λ that maximises P{X = k} [10]

8. (a) State the De’Moiure - Laplace limit theorem. [5]

(b) A sample is taken in order to find the fraction p of females in a
population. What should be the sample size such that the probability
of a sampling error less than .005 will .99 or greater. [10]

9. For a simple random walk s0 = 0, s1, s2, . . . s2n, si − si−1 = ±1, show
that

P{s2n = 0} = P{s1 6= 0, . . . s2n 6= 0}
[15]

10. Let A1, A2, A3 be 3 events in a probability space. Show that
P (A1 ∪ A2 ∪ A3) = P (A1) + P (A2) + P (A3) − P (A1 ∩ A2) − P (A2 ∩
A3)− P (A1 ∩ A3) + P (A1 ∩ A2 ∩ A3). [5]
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