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PART-I

Answer any THREE questions
Two marks reserved for neatness and well organized answers.

1. (@)  Introduce the concept of expectation and variance of discrete random
variables. How can they be obtained for continuous random 7

variables ?

The Department of Electrical Engineering has a lab with six
(b) computers reserved for Master’s degree students. Let X denote the
number of these computers that are in use at a particular time of day.
Suppose that the probability distribution (i.e. the probablhty mass 9
functlon (PMF) of X is as gnven below.
\ I ¥ i ¢ 4 {
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where p(x) = P(X=x).
Obtain the probability of at least 3 computers are in use and also the
probability that not more than 4 computers are in use. What is the

expectation or statistical mean of X ?

2. (a) Suppose the reaction temperature X (in °C) in a certain’
chemical process is uniformly distributed over -5°C to 12
+10°C. Compute
)] P(X<0)
(ii) P(X>4.5)
(iii) P(-3.2<X<6.2)
(iv) E[X] '
v) Ox

Derive the expression used for (v)

(b) Check whether or not the following are valid probability density
functions. Give explanations.
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(c)
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(i) f(x)==15x" for -1<x<+1 (ii) £ (x)=600x" for 100<x<1;
= () otherwise = () otherwise

4

What is ‘Moment Generating Function’ of a random variable?
How can it be used to obtain the moments of different orders of 6

the random variable?

Derive the expressions for the moment generating function of
exponential random variables. Hence obtain the expressions for
the expectation and the variance of exponential random variables. ¢, 4

Prove the “Lack-of-Memory” property of exponential random

variables.

The life of a type of electricity meter is a normal distributed
random variable. The power distribution company of a city 16
installed 2000 such new meters having an average life of 10000
working hours with a standard deviation of 1000 working hrs.

(i) How many meters might be expected to fail in 1%* 3500
working hours?

(i) In the above problem, how many meters are apprehended to
fail between the first 1000 and 8000 working hours ?

(iii ) After what period of working hours, would we expect 20%
meters to have failed? -
Use the attached table. Use linear interpolation wherever

necessary

Werite short notes on any two of the following.
8+8

Relative frequency of occurrence, statistical regularity and
probability of random variables.

Properties of cumulative distribution function and probabilfty
density function.

Markov’s inequality and Chebyshev’s inequality.
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‘T'able Standard normal distributic
Z 0 | 2 ki k3 i} ?
00 ¢ 5000 300 3080 5120 5160 5199 5230 5279 SH1Y 5359
0.1 5308 3438 3478 5517 3357 5596 3636 3675 574 57A3
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0.3 BIT9 6217 6235 6293 6331 B3GR 6500 63 B480 6537
0.4 B854 0391 6628 6664 6700 67360 67T2 G308 6844 680
(.5 HOLS L0950 6985 DIV 0S4 70BB 7023 717 TI90 733
0.6 §.7257 7201 7324 7357 73RO A2 ™54 T486 TSIT 7549
0.7 L7380 711 7642 FRTR 0 TH0Z 7734 74 LT794 0 TR23 TES2
0.8 W& B0 7938 7967 T9YS D23 3051 BOTR 3106 8133
0.9 R1%9  8I8 8212 8238  .B264. .B2R9 .B3IS . .83 . BIAS  .B3RY
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1.5 9332 9345 9357 9370 9382 9394 0406 9418 9429 Yl
1.6 P 9452 9463 947¢ Bd484 9495 9505 951% 952§ 9535 9545
| 4 0554 9564 9573 9882 9591 0590 9608  .96I6 9625 9633
1.8 4631 9649 9656 966+ Y671 U678 V6HA 9693 GeYy  Bb
1.9 S713 0 9719 9726 9733 9738 9744 9750 9756 9761 0767
20 D772 9778 9783 9788 9703 9798 0803 980K 9R12 DRIT
2.1 - L0821 9826 D830 9834 OR3IR 0842 UR46 9830 9854 9857
2.2 YR61 0861 9868 ORTI  URTS  ORTR 9881  YSRd  BRET 989K
2.3 Q893 9806 0898 L9901 9904 9906 9909 9911 9913  9YIA6
24 0918 9820 B9z 8035 8037 U020 9031 9932 9934 .093q
2.5 0938 9940 9941 9943 9045 9946 QY48 9945 9951 0952
2.0 G932 9SS 9US6e 9957 L9950 9960 9U6L 9962 9963 9964
2700 9965 9966 9967 9968 4969 9970 9971 WTZ 9973 997
2.8 097 9975 9976 9977 8077 SYIR 9979 9979 9980 9981
29 | 0951 9982 9982 9983 J9uRd4 5984 U9BS 9985 9986 8986 |
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F(z)= Probability of (Z <z)
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l Question No. I Part-11

| Marks I

Answer any three questions

To answer the following questions, you can use (with linear interpolation and extrapolation if
necessary) the following standard normal distribution table where ever required:

VA
P (2):
VA

P (2):

1.6 1.65 1.70 1.80 1.90 1.95 2.0 2.5
0.9452  0.9505 0.9554 0.9641 0.9713 09744 0.9772 0.9938

2.55 2.60 2.65 2.70
0.9948 0.9953  0.9960  0.9965

(b)

(b)

Show that sample mean is same as population mean whereas its

variance is 1/n times the population variance.

An insurance company has 25,000 automobile policy holders. If the
yearly claim of a policy holder is a random variable with mean 320 and
standard deviation 540, approximate the probability that the total

yearly claim exceeds 8.3 million.

Explain with the help of a suitable example, what is ‘two-sided
percentage confidence interval estimate’ of the mean p of a normal

population with known variance o?.

A signal having value  is transmitted from location A and the value
received at B is normally distributed with mean p and variance 6.25. If

the successive received values are
6.5, 8.0, 14.5,9.5, 10.5, 5.0, 7.5, 12.5 & 8.5,

then determine the 95% confidence interval for p. Also determine its

99% upper confidence interval.
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(b)
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(b)

(2)
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What is "continuity correction"? Explain it with a suitable example.

The ideal size of a first-year class at a particular college is 150 students.
The college, knowing from past experience that, on the average, only
30 percent of those accepted for admission will actually attend, uses a
policy of approving the applications of 450 students. Compute the
probability that more than 150 first-year students attend this college.

Derive the expression of variance of » number of samples.

Derive the expression of sample size requirement to meet certain
specifications concerning type-II error.

Suppose it is known that if a signal of value u is sent from station A,
then the value received at station B is normally distributed with mean
i and variance 4. It is suspected that the signal value p=8 will be sent
today from A. Test this hypothesis if the same signal value is
independently sent five times and the average value received at B is X
=9.5. Consider 5% significance level.

Derive the expressions for the Least Square Estimators of the
Regression Parameters of a simple linear regression model.

Determine the expected values of Regression Parameters of a simple
linear regression model.

6

6



