
 

  

 

B. SC. FIFTH SEMESTER (HONOURS) EXAMINATIONS, 2022  

Subject: Mathematics                                                                Course ID: 52117  

Course Code: SH/MTH/504/DSE-2 

Course Title: Probability and Statistics 

Full Marks: 40                                                         Time: 2 Hours  

 

The figures in the margin indicate full marks. 

Symbols and Notations have their usual meaning 

 

1. Answer any five of the following questions:                                                      2x5=10 

(a) In a book of 600 pages there are 300 misprints. A page of the book is selected at 
random. What is the probability that the page has no misprints ? 
 

(b) Suppose a random variable � can assume the values �2, 0, 2 with 

probabilities 
�
� ,

�
�&

�

 respectively. Determine the distribution 

function. 
 

(c) Find the mean of the random variable, whose probability density function is given 

by 

��� � ����  , for 0 �  � ∞
0  ,            elsewhere .  

 

(d) Find the value of the constant ! such that the function ��� is a possible probability 

density function of a random variables � where  

��� � � !�1 � �� , for 0 �  � 1
0  ,            elsewhere  . 

(e) Show that for any random variable �, #$%�$� & '� � $�#$%���, where $, ' are 
real constant.  

(f) Find the acute angle between two regression lines. What happen if  ( � 0. 
 

(g) Show that the second order moment about any point is minimum when taken about 

the mean.  



 

  

 

(h) Show that distribution function is continuous at any point from right. 

 

 

2. Answer any four of the following questions:                                                      5x4=20 

(a) Suppose a random variable � follows normal �), *� distribution. Find 

the distribution of + � $� & ' where $, ' are constants. 

(b) Let a random variable � has probability density function  

��� � �12��1 � �, 0 �  � 1
            0,                  otherwise  . 

Compute ,�| � )| . 2*� and compare it with the limit given by 

Tchebycheff’s inequality.       

 

(c) (i) Let � and + be two random variables with joint density function  

��, /� � � & /,      0 �  � 1, 0 � / � 1
0,           otherwise                             

Then find 2��, +�. 
(ii) Let � and + be two random variables with correlational coefficient (��, +�. Show that 

�1 3 (��, +� 3 1.                                                                                  2+3 

       

(d) If the joint distribution of ��, +� has the bivariate normal distribution, 

then show that 
4
56 &

7
58 and  

4
56 �

7
58 are independent normal variates 

having variances 2�1 & (� and 2�1 � (� respectively, where ( �
(��, +�. 
 
 

(e) Find the confidence interval for population mean ) for Normal 9�), *� 
population, where s is known. 

 

 



 

  

 

(f) A tossed a biased coin 50 times and get head 20 times while B tossed it 90 times 

and get head 40 times. Find the maximum likelihood estimate of the probability 

of getting head when the coin is tossed after constructing likelihood function. 

    

 

3.  Answer any one of the following questions:                                                   10x1=10 

   a)  i) If the joint distribution of X and Y is the bivariate normal distribution and : � 4�;6
56   ,  

# � �
<��=> �

7�;8
58 � ( 4�;6

56 ? then show that U and V are independent standard normal variate.

  

        ii) Let � and + be two independent random variable and each uniformly 
distributed over @�1,1A. Find the distribution of  �+.                                            6+4 

            

b) (i) Let B�, �, … , DE be a random sample drawn from a population 
with probability density function  

��� � 1
F �

��/H,    I 0.      @F I 0 being a parameterA 
    Obtain the maximum likelihood estimator. Show that this estimator is    

unbiased.  

(ii)  The marks obtained by 17 candidates in an examination have a mean 57 and variance 64.  
Find 99% confidence limit for the mean of the population of marks, assuming it to be normal.                   

                                                                                                                                                                          6+4 
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