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1A. A bag contains three coins, one of which is two headed and the other two coins are 

normal and unbiased. One coin is chosen at random and is tossed four times in 

succession. If each time head comes up, what is the probability that this is a two 

headed coin? 

3 

1B.  The coefficients a, b, c of the quadratic equation ax2 + bx + c = 0 are determined by 

throwing a fair die  3 times. Find the probability that (i) the roots are real. (ii) the 

roots are complex. 

3 

1C. Suppose that (X, Y) is uniformly distributed over the triangular region   

𝑅 = {(𝑥, 𝑦)/ 0 ≤ 𝑥 < 𝑦 < 1}. Find the marginal pdf’s X and Y, hence obtain the correlation 

coefficient.  

 

4 

2A. A coin is known to come up heads 3 times as often as tail. This coin is tossed 3 times. 

Let X be the number of heads that appear. Write out the probability distribution of X 

and also the cumulative distribution function (c.d.f) of X.   

3 

2B. (i) A bag contains 1 red and 7 white marbles. A marble is drawn from the bag and 

its colour is observed. Then the marble is put back into the bag and the contents are 

thoroughly mixed. Find the probability that in 8 such drawings, a red ball is selected 

exactly 3 times?  

(ii) Suppose that no of typographical errors on a single page of the book has a 

poison distribution with parameter 𝛼 = 1/2. Calculate the probability that there is 

at least one error on the page.  

3 

Instructions to Candidates: 

 Answer ALL questions.  

 All questions carry equal marks. 



2C.  Suppose that the joint pdf of the two dimensional random variable (𝑋, 𝑌) is given by 

𝑓(𝑥, 𝑦) = {
𝑥2 +

𝑥𝑦

3
, 0 < 𝑥 < 1, 0 < 𝑦 < 2.

0, 𝑒𝑙𝑠𝑒𝑤ℎ𝑒𝑟𝑒.
                               

 Compute 𝑃(𝑌 < 𝑋) and 𝑃 (𝑌 <
1

2
 | 𝑋 <

1

2
). 

4 

3A. Let 𝑋1, 𝑋2, … , 𝑋𝑛 denote a random sample of size n from a distribution having  

p.d.f    𝑓(𝑥, 𝜃) = {
𝜃𝑥(1 − 𝜃)1−𝑥 0 ≤ 𝜃 ≤ 1

0; 𝑒𝑙𝑠𝑒𝑤ℎ𝑒𝑟𝑒
.   Find a MLE for 𝜃. 

3 

3B. Derive mean and variance of a random variable which follows Exponential 

distribution. 
3 

3C. In an examination, the marks scored by the students follow normal distribution with 

mean marks 𝜇 and standard deviation 𝜎. If 10% of students got more than 90 marks 

and 5% have less than 35 marks, then find 𝜇 and 𝜎.   

4 

4A. If 𝑋1, 𝑋2and 𝑋3are independent random variables and 𝑍 = 𝑋1 + 𝑋2 + 𝑋3 and mgf of 

𝑋1, 𝑋2 and 𝑋3  are (1 − 2𝑡)−3, (1 − 2𝑡)−2 and (1 − 2𝑡)−
1

2. Find mean and variance 

of    
𝑧+1

2
 .      

3 

4B. A die is thrown 132 times with the following results 

Outcome 1 2 3 4 5 6 

Frequency 16 20 25 14 29 28 

Test whether the die is unbiased using chi-square test with 5% level of significance. 

3 

4C. If 𝑋~𝑁(𝜇, 𝜎2), then show that 𝑍 =
𝑋−𝜇

𝜎
~𝑁(0,1) and 𝑌 = 𝑍2~𝜒2(1). 4 

5A. Let the observed value of 𝑿̅ of size 20 from a normal distribution with mean 𝝁 and 

𝝈𝟐=80 be 81.2. Obtain 95% confidence interval for the mean 𝝁. 
3 

5B. Compute an approximate probability that the mean of a sample of size 15 from a 

distribution having pdf 𝑓(𝑥)  =  {3𝑥2 0 < 𝑥 < 1
0 𝑒𝑙𝑠𝑒𝑤ℎ𝑒𝑟𝑒

  is between 3/5 and 4/5. 
3 

5C. The life length of a tyre in miles, X is normally distributed with mean θ and standard 

deviation 5000. The hypothesis H₀: θ ≤ 30,000 is to be tested against H₁: θ > 30,000. 

Observe n independent values of X, say x₁,… xₙ and reject H₀ if and only if the sample 

mean 𝑥 > 𝑐. Find the values of n and c so that the power function K(θ) has values 

K(30,000) = 0.01 and K(35,000) = 0.98. 

4 



 


