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Candidates are required to give their answers in their own
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THEORY

Answer any two questions from the following : 2×20=40

1. (a) Let F and G be two distribution functions, and let   and   be two non-negetive

numbers such that their sum is unity. Verify whether F G  is a distribution function.

(b) If X has a distribution with pmf

  xf x q p , for 0,1, 2, ...x 

      0 , otherwise.

Find the distribution function of X.

Question Paper

VIDYASAGAR UNIVERSITY



(c) Define the terms measurable space, probability space and random variable.

9+5+6=20

2. (a) Determine the mode of a Poisson distribution.

(b) State the properties of a bivariate distribution function. Define marginal and conditional

distributions. Explain the independent of two random variables.

(c) Let X1 and X2 be two independent binomial random variables with parameters n1 and

p, and n2 and p, respectively. Obtain the distribution of their sum. 6+8+6=20

3. (a) Obtain the expression of the MGF of a negative binomial distribution.

(b) Find the mode and variance of a geometric distribution.

(c) If a day is dry, the conditional probability that the following day will also be dry is p; if

a day is wet, the conditional probability that the following day will be dry is q. If dn is

the probability that the n th day will be dry then prove that

  1, 2n nd q p q d n   

If the first day is dry, p = .75 and q = .25 find dn. 5+7+8

4. (a) If n sweets are distributed at random among p boys and q girls (q < p), show that the

probability that women get an odd number of sweets is

     0.5
n n n

p q p q p q     

(b) State and prove Bayes theorem. Write its two applications.

(c) There are five urns numbered 1 to 5. Each urn contains 10 balls. The i th urn has

i defective balls i = 1, 2, ... 5. An urn is chosen at random and then a ball is selected

at random from that urn.

(i) What is the probability that a defective ball is selected?

(ii) If the selected ball is defective, find the probability that it came from urn 2 or 3.

6+8+6



PRACTICAL

Answer any one questions from the following : 1×20=20

1. Consider a play of gambling where at each trial gambler wins or loses one rupee as head or

tail appears in tossing a coin. Assume, p denotes the probability of getting head in a single

trial of the coin and the player starts the game with nothing in hand. Let Pn be the

probability that after n tosses the gambler’s total gain will be zero.

Calculate Pn for the following cases

(i)
1

, 2 to 10
3

p n 

(ii)
1

, 2 to 10
2

p n 

(iii)
2

, 2 to 10
3

p n 

Do you see any pattern? Comment on your result. 20

2. (a) If you buy a lottery ticket in 100 lotteries, in each of which your chance of winning a

prize is 1/100, what is the probability that you will win a prize (i) at least once (ii)

exactly once?

(b) The number of defective bolts in each of 500 packs each containing 100 bolts are

obtained :

No. of defectives 0 1 2 3 4 5 6 7 8 Total

No. of packs 54 160 130 92 37 22 4 0 1 500

Fit a Poisson distribution to the above data. 8+12=20

3. (a) On a multiple-choice test with three possible answers for each of the five questions,

what is the probability that a student would get 4 or more correct answers just by

guessing?



(b) Fit a negative binomial distribution to the following freequency distribution :

Value of x 0 1 2 3 4 5 6 Total

Frequency of x ( f ) 150 88 22 10 4 2 1 277

7+3

_____________


