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 PART – A(ANSWER ALL QUESTIONS) (Marks 10*2=20) 

Q.No Questions BLT CO Marks 

1.  A fair coin was tossed two times. Given that the first toss resulted in heads, find 
the probability that both tosses resulted in heads? 

L2 1 2 

2.  Let X be a uniformly distributed random variable over (0,1). Determine the 
moment generating function. 

L2 1 2 

3.  A discrete random variable X has the probability distribution given below  
x 0.5 1 1.5 2 

P(x) 2k 3k 3k 2k 

Find the value of k. 

L3 2 2 

4.  If X and Y are independent random variables, show that they are uncorrelated. L2 2 2 

5.  Data pertaining to height of 5 school students are given as 149, 150, 151, 138, 148 
cms. Obtain a point estimate for the mean µ. 

L2 3 2 

6.  Write the properties of maximum likelihood estimators.  L1 3 2 

7.  Write the advantages of nonparametric test. L1 4 2 

8.  Define Kolmogorov-Smirnov Test.  L1 4 2 

9.  List the control charts for attributes. L1 5 2 

10.  Find the lower and upper control limits for np-chart when n=100 and 𝑝̅=0.096. L2 5 2 

 

PART – B (ANSWER ALL QUESTIONS) (Marks 5*16 = 80) 
Q.No Questions BLT CO Marks 

11.  a i For a certain binary, communication channel, the probability that a 
transmitted ‘0’ is received as a ‘0’ is 0.95 and the probability that a 
transmitted ‘1’ is received as ‘1’ is 0.90. If the probability that ‘0’ is 
transmitted is 0.4. Find the probability that  

(1) ‘1’ is received 
(2) ‘1’ was transmitted given that a ‘1’ was received. 

L2 1 8 

       
  i

i 
A random variable ‘X’ has the following probability function  

X 0 1 2 3 4 5 6 7 8 

P(x) a 3a 5a 7a 9a 11a 13a 15a 17a 

L3 1 8 



i) Determine the value of ‘a’. 
ii) Find 𝑃(𝑋 < 3), 𝑃(𝑋 ≥ 3), 𝑃(0 < 𝑋 < 3) 

   Or    

 b i Find the moment generating function of Poisson distribution. Also find its 
mean and variance. 

L2 1 8 

  i
i 

In a test of 2000 electric bulbs. It was found that the life of a particular 
make was normally distributed with an average life of 2040 hours and 
standard deviation of 60 hours. Estimate the number of bulbs likely to burn 
for i) more than 2150 hours ii) less than 1950 hours iii) more than 1920 
hours and less than 2160 hours. 

L3 1 8 

  

12.  a i Let X and Y be discrete random variable with probability function       

𝑓(𝑥, 𝑦) = {
𝑘(2𝑥 + 𝑦),   𝑥 = 1,2; 𝑦 = 1,2

0,                  𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒
, where k is a constant. 

(1) What is the value of k? 
(2) Find the marginal PMFs of X and Y 
(3) Are X and Y independent? 

L3 2 16 

   Or    

 b i From the following data, find the two regression equations, correlation 
coefficient between the marks in economics and statistics and the most 
likely marks statistics when marks in economics are 30 

Marks in 
Economics 

25 28 35 32 31 36 29 38 34 32 

Marks in 
Statistics 

43 46 49 41 36 32 31 30 33 39 
 

L3 2 16 

  

13.  a i Let X be exponentially distributed with parameter λ. Using maximum 
likelihood estimation, find an estimate for the parameter λ. 

L2 3 8 

       
  i

i 
If 83 male students are randomly chosen and yield an average of 6.6 hours 
of sleep with a standard deviation of 1.8 and 65 females are randomly 
selected with an average of 6.9 hours of sleep with a standard deviation of 
1.5. Construct a 95% confidence interval for the difference between the 
two mean sleep hours for males and females. 

L3 3 8 

   Or    

 b i Let 𝑥1, 𝑥2, … . 𝑥𝑛 is a random sample from a normal population               

𝑁(𝜇, 1). Show that 𝑡 =
1

𝑛
∑ 𝑥𝑖

2𝑛
𝑖=1  is an unbiased estimator of 𝜇2 + 1 

L2 3 8 

       
  i

i 
It is desired to determine whether there is less variability in the silver 
plating done by Company 1 than in that done by Company 2. If 
independent random samples of size 12 of the two companies’ work yield 

s1=0.035 mil and s2=0.062 mil, test the null hypothesis 𝜎1
2 < 𝜎2

2 at the 0.05 
level of significance. 

L3 3 8 

  

14.  a i A certain injection administered to each of 10 patients resulted in the 
following increases of blood pressure: 1, 1, 2, 3, 4, 4, 6, 7, 7, 10. Can it be 
concluded that the injection will be, in general, Using sign test 
accompanied by increase in B.P.? 

L3 4 8 

       
  i

i 
Suppose that in a study of sedimentary rocks, the following diameters (in 
millimeters) were obtained for two kinds of sand. 

L3 4 8 



Sand I:  0.63  0.47  0.17  1.36  0.35  0.51  0.49  0.45  0.18  0.84  0.43  0.32  
0.12  0.40  0.20 
Sand II: 1.13  1.01  0.54  0.48  0.96  0.89  0.26  1.07  0.39  1.11  0.88  0.58  
0.92  0.53   0.46 
Use the U test at the 0.01 level of significance to test the null hypothesis 
that the two samples come from identical populations against the 
alternative hypothesis that the populations are not identical. 

   Or    

 b i Test whether the following two samples have been drawn from the same 
population, using Rank sum test: 
Sample I      : 134,  146,  104,  119,  124,  161,  107,  113,  94 
Sample II     : 70,  101,  118,  85,  107,  132,  94,  97 

L3 4 8 

       
  i

i 
Test for the randomness of the following set of 26 
Observations : 24,  35,  12,  50,  60,  70,  68,  49,  80,  25,  69,  28,  28,  31,  
37,  34,  54,  75,  45,  95,  75,  26,  43,  57,  94,  48. 

L3 4 8 

  

15.  a i Construct a control chart for defectives for the following data: 
Sample No             :  1    2    3   4    5    6    7    8    9   10 
No inspected        : 90  65  85  70  80   80  70  95  90  75 
No of defectives  :  9    7    3    2    9    5   3    9    6    7 

L3  5 8 

  i
i 

10 tape-recorders were examined for quality control test. The number of 
defects in each tape-recorder is recorded below. Draw the appropriate 
control chart and comment on the state of control. 
No of units              :  1   2   3   4   5   6   7   8   9   10 
No of defects         :  2   4   3   1   1   2   5   3   6    7 

L3 5 8 

   Or    

 b i 10 samples each of size 50 were inspected and the number of defectives in 
the inspection were 2,  1,  1,  2,  3,  5,  5,  1,  2,  3. Consider a p-char and np-
chart for each sample. Assuming special causes for out-of control points, 
find the revised control limits. 

L3 5 16 
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