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1. Answer any five of the following questions:     2 x 5 = 10 
 

a) Write down the classical definition of probability along with the assumptions behind 
it. 

b) What is a random variable? 
c) Define mathematical expectation of a random variable. 
d) If A and B are two events associated with the same experiment E and 

 𝑃(𝐴 + 𝐵) = , 𝑃(𝐴𝐵) = , 𝑎𝑛𝑑 𝑃(�̅�) = , Find 𝑃(𝐴)  𝑎𝑛𝑑  𝑃(𝐵). 

 

e) Write down the two conditions which are to be satisfied by a Probability Mass 

Function. 

f) Give any two real life examples of Binomial Distribution. 

g) Distinguish between Population and Sample. 

h) What do you mean by Statistical Inference? 

 

2. Answer any four of the following questions:    5 x 4 = 20 
 

a) Define simple random sample and distinguish between simple random sampling with 

replacement and simple random sampling without replacement. 

b) If a card is drawn from a well-shuffled pack, find:  

(i) the chance that the card drawn is ace of spade; 

(ii) the chance that the card is spade; 

(iii) the chance that the card is an ace. 

c) If x and y are two independent random variables, then prove that 

𝑉𝑎𝑟 (𝑥 + 𝑦) = 𝑉𝑎𝑟 (𝑥 − 𝑦) = 𝑉𝑎𝑟 (𝑥) + 𝑉𝑎𝑟 (𝑦) 



d) Apply the p.m.f. of Binomial Distribution to find the probabilities of (i) getting no 

head, (ii) getting one head, and (iii) getting two heads when a coin is tossed three 

times. 

e) State and explain the properties of a good estimator. 

f) Explain the following terms in the context of statistical inference: 

(i) Null Hypothesis; (ii) Alternative Hypothesis; (iii) Type I Error; (iv) Type II Error; 

and (v) Level of Significance. 

 

3. Answer any one of the following questions:    10 x 1 = 10 
 

a) For two events 𝐴  𝑎𝑛𝑑 𝐴 , define conditional probability of 𝐴 , given 𝐴 . State and 

prove Bayes’ Theorem of Probability.      2 + 8 = 10 

b) State and explain the properties of a normal distribution.   2 + 8 = 10 
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