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B.Sc DEGREE EXAMINATION, NOVEMBER 2020. 

First/Third Semester 

Mathematics 

Allied - MATHEMATICAL STATISTICS 

Time : Three hours Maximum : 75 marks 

PART A — (15  1 = 15 marks) 

Answer ALL questions. 

1. Let X be a random variable. Its distribution 

function )(xFx  is    

 (a)  xXp   (b)  xXp   

 (c)  Xxp  (d)  xXp 0  

X )(xFx

  xXp   xXp 

  Xxp  xXp 0
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2. Let X be a discrete random variable with 

probability mass function )(xp , then    

 (a)  )(xp  (b) 1)(  xp  

 (c) 0)(  xp  (d) 
2

1
)(  xp  

X 

)(xp

  )(xp 1)(  xp

 0)(  xp
2

1
)(  xp

3. Let  yx,  be two jointly distributed random 

variables. The marginal density function of X is    

 (a)  




 dxyx,   

 (b)  




 dyyx,  

 (c)  




 dydxyx,   

 (d)    








 dyyxdxyx ,,  
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 yx,

X 

  




 dxyx,

  




 dyyx,

  




 dydxyx,

    








 dyyxdxyx ,,

4. )(CV  –––––––––––––, where C is a constant    

 (a) c (b) 2c  

 (c) 0 (d) none of these 

)(CV ––––––––––––– C 

 c 2c

 

5. The mean and variance of a binomial distribution 

are 4, 2 respectively. Then the value of q is    

 (a) 
4

1
 (b) 

2

1
 

 (c) 
3

1
 (d) 8 
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q 

 
4

1

2

1

 
3

1

6. In ––––––––––––– distribution, mean and 

variance are equal    

 (a) Poisson (b) Binomial 

 (c) Normal (d) none of these 

–––––––––––––

 

 

7. The standard normal distribution is represented 

by    

 (a)  0,0N  (b)  1,0N  

 (c)  0,1N  (d)  1,1N  

  0,0N  1,0N

  0,1N  1,1N
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8. For a normal distribution, quartile deviation, 

mean deviation, standard deviation are in the 

ratio    

 (a) 1:
3

2
:

5

4
 (b) 1:

5

4
:

3

2
 

 (c) 
3

2
:

5

4
:1  (d) 

5

4
:1:

2

1
 

 1:
3

2
:

5

4
1:

5

4
:

3

2

 
3

2
:

5

4
:1

5

4
:1:

2

1

9. Let  2

111 ,~ Nx ,  2

222 ,~ Nx  and 1x  and 2x  

are independent random variable, then the 

distribution of 21 xx   is    

 (a)  2

2

2

121 ,  N  

 (b)  2

2

2

121 /,/ N  

 (c)  2

2

2

121 ,  N  

 (d)  2

2

2

121 ,  N  
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1x 2x

 2

111 ,~ Nx  2

222 ,~ Nx

21 xx 

  2

2

2

121 ,  N

  2

2

2

121 /,/ N

  2

2

2

121 ,  N

  2

2

2

121 ,  N

10. If the price of a commodity increase, its sales 

decreases. It indicates ––––––––––––– correlation    

 (a) Positive (b) Negative 

 (c) No (d) None of these 

–––––––––––––

 

 

11. The range for correlation coefficient is    

 (a) 10  r  (b) 11  r  

 (c) 0r  (d) 01  r  

 10  r 11  r

 0r 01  r
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12. If xyb  and yxb  are two regression coefficients, then 

r  –––––––––––––    

 (a) yxxy bb  (b) yxxy bb  

 (c) 
yx

xy

b

b
 (d) yxxy bb  

xyb yxb

r –––––––––––––

 yxxy bb yxxy bb

 
yx

xy

b

b
yxxy bb

13. The normal equation for fitting bxay   is     

 (a) ,xbnay 
2xbxaxy    

 (b) ,22 xbxay  222 xbxayx   

 (c) xbnay   22 xbxayx   

 (d) none of these 

bxay 

 ,xbnay 
2xbxaxy 

 ,22 xbxay  222 xbxayx 

 xbnay 
22 xbxayx 
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14. To fit 2cxbxay  , there are ––––––––––––– 

normal equations    

 (a) 4 (b) 2 

 (c) 1 (d) 3 

2cxbxay  –––––––––––––

 

 

15. Exponential curve is given by    

 (a) xaby  (b) bxay   

 (c) 2cxbxay   (d) none of these 

 xaby bxay 

 2cxbxay 

PART B — (2  5 = 10 marks) 

Answer any TWO questions out of five. 

16. Given the following bivariate. Probability 

distribution, obtain 

 (a) Marginal distributions of x  and y  

 (b) Conditional distribution of x given 2y   
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 x y

 2y x

X 

Y 

–1 0 1 

0 1/15 2/15 1/15 

1 3/15 2/15 1/15 

2 2/15 1/15 2/15 

17. State and prove the additive property of Poisson 

distribution. 

 

18. Define F variate. Give )(Ff . 

 F )(Ff

19. Give two regression equations. State it 

applications. 

 

20. Explain the method of fitting 2cxbxay  . 

 2cxbxay 
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PART C — (5  10 = 50 marks) 

Answer ALL questions. 

21. (a) Let X be a continuous random variable with 

following probability density function. 

  

elsewhere0

32,3

21,

10,)(









xaax

xa

xaxxf

 

  Find the following 

  (i) a (ii)  5.1xp . 

 X 

  

elsewhere0

32,3

21,

10,)(









xaax

xa

xaxxf

 

  

  (i) a (ii)  5.1xp . 

Or 
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 (b) The joint probability density function of 

 yx,  is given below.  

  
 

otherwise

xyxyxf

0

0,10;2,




 

  (i) Find marginal density functions of  

x  and y . 

  (ii) Find  yxf yx //  and  xyf xy // . 

  yx,

  
 

otherwise

xyxyxf

0

0,10;2,




  

  (i) x y 

 

  (ii)  yxf yx //   xyf xy //   
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22. (a) (i) State and prove multiplication theorem 

on expectation. 

  (ii) State the properties of moment 

generating function.  

 (i) 

  (ii) 

 

Or 

 (b) For binomial distribution, derive the 

following 

  







 

pd

d
nrqp r

rr


 11  

 

  







 

pd

d
nrqp r

rr


 11 . 
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23. (a) Derive (i) Mode (ii) median of normal 
distribution. 

 (i) (ii) 

Or 

 (b) Derive the moment generating function of 
normal distribution. 

 

24. (a) Compute Karl Pearson correlation coefficient 
for the following data: 

 

x: 10 14 15 28 35 48 

y: 74 61 50 54 43 26 

Or 

 (b) For the following data, compute regression 

equation y  on x . 

 y x 

x: 1 3 5 7 9 

y: 15 18 21 23 22 
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25. (a) Fit a straight line xbay   to the following 

data 

 xbay 

x: 1 2 3 4 6 8 

y: 2.4 3 3.6 4 5 6 

Or 

 (b) Fit xaby  to the following data: 

 xaby

x: 1 2 3 4 5 6 7 8 

y: 1 1.2 1.8 2.5 3.6 4.7 6.6 9.1 

———————— 


