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■ Instructions:

Answer all the questions.a) Answer all parts of a question together.b)

Use of calculator is allowed.c) See overleaf for standard normal table.d)

1. Mr. Sharma has two assistants and he bases his decision on information supplied indepen-
dently by each one of them. The probability that he makes a mistake in his thinking is
0.005. The probability that an assistant gives wrong information is 0.3. Assuming that the
mistakes made by the manager are independent of the information given by the assistants,
find the probability that he reaches a wrong decision. [3]

2. Suppose X is a continuous random variable with probability density function (pdf) given by

f(x) =

{
C(4x− 2x2), 0 < x < 2

0, otherwise.

(a) What is the value of C?

(b) Find the cumulative distribution function (cdf) of X.

(c) Find P (X > 1). [1+ 1+ 1]

3. Find the moment generating function of Poisson distribution with parameter λ > 0. Hence
obtain the mean of the distribution. [2+ 1]

4. Mass-produced needles are packed in a box of 1000. It is believed that the probability of
each needle being defective is 1/2000. Find the probability that the box contains two or
more defective needles. [3]

5. An oil company conducts a geological study that indicates that an exploratory oil well should
have a 20% chance of striking oil. What is the probability that the third strike comes on
the seventh well drilled? Also find the mean of the number of wells that must be drilled if
the oil company wants to set up three producing wells. [2+ 1]

6. Let X be the annual return on a risky-asset. Also suppose that the annual return follows a
normal distribution with mean µ = 3 and variance σ2 = 9. Then find [3]

(a) P (2 < X < 5) and (b) P (X > 0).

7. Suppose that the reaction time in seconds of a person can be modeled by a lognormal
distribution with parameters µ = −0.35 and σ = 0.2. Then

(a) Find the probability that the reaction time is less than 0.6 seconds.

(b) Find the reaction time that is exceeded by 95% of the population. [3]

8. Let X be a random variable which represents the lifetime of an item. Suppose X is expo-
nentially distributed with rate λ > 0. Then show that the lifetime distribution possesses the
‘memoryless’ property. [2]



9. (a) The table below gives the frequency distribution of sales (in Rs. Lakhs) of 400 different
companies in India for the financial year 2022-2023:

Sales

(Rs. Lakhs):
40-50 50-60 60-70 70-80 80-90 90-100 100-110 110-120 120-130

No. of

Companies:
12 30 65 78 80 55 45 25 10

Determine the average sales and also compute the Bowley’s measure of skewness for the
above sales data.

(b) Suppose that each day lab technician A completes on an average 40 analysis with a S.D.
of 5 and technician B completes on an average 160 analysis with a S.D. of 15. Which
technician is more consistent? [5+ 2]
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