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1A. 

Box 1 contains 4 black and 5 green balls and box 2 contains 5 black and 4 green 

balls. 3 balls are randomly drawn from box 1 without replacement and transferred to 

box 2 and then a ball is drawn from box 2 and is found to be green. What is the 

probability that 2 green and 1 black ball are transferred from box 1? 

4 

1B. Suppose that  has a distribution  find  such that  3 

1C. 
Let X  and S2 be the mean and the variance of a random sample of size 25 from a 

normal distribution N(3,100). Then evaluate P(0< X <6, 55.2< S2<145.6). 
3 

2A. 
Suppose  that  X ~ N( ,4) .  A  sample  of  size  25  is  the  sample  mean   

x 78.3 .  Obtain  99%  confidence  interval  for  the  mean  value   . 
4 

2B. 

Let   1 2 nx , x , . . . , x are  random  samples  from  x of  size  n.  Its  pdf  is 
xe

; x 0,1, . . . ,0
f (x; ) x!

0 ; elsewhere


     




.Find  maximum  likelihood  estimator  for 

 .   

3 

2C. 

A six sided die is suspected of being biased, with probabilities 
1

12
 for each of 

faces 1  and 2 ; 
1

6
 for 3  and 4  each; and 

1

4
 for 5  and 6  each. To test this, it is 

rolled 120  times and the number of appearances of the six faces 1, ,6  are 10 , 

15 , 27 , 17 , 28 , and 23  respectively. Does this data confirm the suspicion at 

0.01 level of significance? 

 

3 

Instructions to Candidates: 

 Answer ALL the questions. 

 Missing data may be suitable assumed. 
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3A. 

If 2~ (0, )X N   and 2~ (0, )Y N   where X and Y are independent, find the pdf of 

2 2R X Y  . 
 

4 

3B. 
The co-efficients a, b, c of the equation ax2+bx+c=0 are determined by throwing a die 

three times. Find the probability that the roots are real. 
3 

3C. 

Suppose that the joint pdf of (X,Y) is given by  

.   Find the marginal pdf of X and Y . 
3 

4A. 

Using Central limit theorem compute an approximate probability that the mean of a 

random sample of size 15 from a distribution having pdf  
23x , 0 x 1

f(x)=
0, elsewhere





 
 is 

between 3/5  and 4/5. 

 

4 

4B. 

Find the mgf of the random variable which is uniformly distributed in the interval   
( – a, a). Hence evaluate E (X2n). 

 

3 

4C. 

Two independent observations 1X  and 2X  are made on a random variable X  with 

density function ( ; ) xf x e    , 0x  , where 0  . To test 0 : 0.5H    

against 1 : 0.25H   , it is decided to reject 0H  if 1 2 9.5x x   and accept 

otherwise. Obtain the significance level and power of the test. 

3 

5A. 

Assume that the average lifespan of computers produced by the company is 2040 

hours with standard deviation 60 hours. Find the expected number of computers, 

whose lifespan is         (a)   More than 2150 hours      (b)    More than 1920 hours and 

less than 2160 hours.  (c)  From a pool of 2000 computers, assuming that the life 

span  is normally distributed. 

4 

5B. 

3 balls are randomly selected from a urn containing 3 white, 3 red, and 5 black balls. 

The person who selects the ball wins $1 for each white ball is selected and loses $1 

for each red ball selected. Let X be the total winnings from the experiment. Find the 

probability mass function of X. 

3 

5C. 

. Let X  be a continuous random variable with pdf ( ) , 0xf x e x  . Suppose 

2 1Y X  . Obtain the equivalent event of  Y   in terms of X and hence, 

calculate its probability. 
 

3 

 


