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   Part – III    Time : 2 Hours 

   STATISTICS Cool-off time : 20 Minutes 
   Maximum : 60 Scores 

 

General Instructions to Candidates : 
 There is a ‘Cool-off time’ of 20 minutes in addition to the writing time. 
 Use the ‘Cool-off time’ to get familiar with questions and to plan your answers. 
 Read questions carefully before answering. 
 Read the instructions carefully. 
 Calculations, figures and graphs should be shown in the answer sheet itself. 
 Malayalam version of the questions is also provided. 
 Give equations wherever necessary. 
 Statistical tables can be used in the examination hall. 
 Electronic devices except non-programmable calculators are not allowed in the 

Examination Hall. 

 

    20   ‘  ’  .  

 ‘  ’     
 . 

      . 

    . 

  , , ,    
. 

   . 

    . 

    . 

      
    . 
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Answer the following questions from 1 to 32 upto a maximum score of 60. 

 Questions 1 – 16 carries 3 Scores each. (16  3 = 48) 

1. (a) Choose the correct answer. 

  The correlation between income and expenditure is 

  (i) Positive (ii) Negative 

  (iii) Zero (iv) None of these 

 (b) For a bivariate data, Cov(x, y) = 10, V(x) = 16 and V(y) = 9. Find the correlation 
coefficient.   (1 + 2) 

 

2. (a) Choose the correct answer. 

  Correlation coefficient is the _____ of regression coefficients. 

  (i) AM (ii) GM 

  (iii) HM (iv) Median 

 (b) The regression coefficients obtained in an analysis is byx = – 0.225 and                      

bxy = – 0.4. Calculate the correlation coefficient. (1 + 2) 

 

3. The following details were obtained for a bivariate data with 10 observations. 

 x = 150, y = 200, bxy = 0.95 

 Obtain the regression line of X on Y. 

 

4. (a) Choose the correct answer. 

  If y = 2x + 3, then 
dy
dx = _____. 

  (i) 2 (ii) 2x 

  (iii) 3 (iv) 5 

 (b) Find 
d2y
dx2 if y = 2x3 – 4x2 + 6x + 10   (1 + 2) 

 

5. (a) Choose the correct answer. 

  If 
.

.x
4 dx = 

x10

10 + C, then the value of ‘n’ is : 

  (i) 10 (ii) 11 

  (iii) 9 (iv) 1 

 (b) Find K if 


0

k
.
.  x

2 dx = 9.   (1 + 2) 
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 1  32   .             

60  . 

 1  16   3  . (16  3 = 48) 

 
1. (a)   
      

  (i)  (ii)  
  (iii)  (iv)  

 (b)    Cov(x, y) = 10, V(x) = 16, V(y) = 9 . 
     (1 + 2) 

 
2. (a)  . 
   ,   _____ . 
  (i) AM (ii) GM 
  (iii) HM (iv)  

 (b)      byx = – 0.225, bxy = – 0.4 

.   . (1 + 2) 

 
3. 10        . 
 x = 150, y = 200, bxy = 0.95 

 X   Y  (X on Y)   .  
 
4. (a)   

  y = 2x + 3  
dy
dx = _____. 

  (i) 2 (ii) 2x 
  (iii) 3 (iv) 5 

 (b) y = 2x3 – 4x2 + 6x + 10  
d2y
dx2 . (1 + 2) 

 
5. (a)  . 

  
.

.x
4 dx = 

x10

10 + C  ‘n’   : 

  (i) 10 (ii) 11 
  (iii) 9 (iv) 1 

 (b) 


0

k
.
.  x

2 dx = 9  K   . (1 + 2) 
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6. (a) Choose the correct answer. 

  Which of the following is not true for a pmf ? 

  (i) P(x)  0 

  (ii) (Px) = 1 

  (iii) P(x) = P(X  x) 

  (iv) If a < b < c, P(a < X < c) = P(a < X  b) + P(b < X < c) 

 (b) Check whether the following is the pmf of a random variable X.   

x –1 0 1 2 

P(x) 0.3 0.2 0.3 0.2 

      (1 + 2) 
 

7. (a) Choose the correct answer.  

  For a Poisson distribution : 

  (i) Mean < Variance (ii) Mean = Variance 

  (iii) Mean > Variance (iv) Mean = 2 Variance 

 (b) The mean of a Poisson Variable, X is 2. Find P(X = 4) (1 + 2) 

 

8. A Binomial distribution has mean 6 and Variance 4. Write the pmf of the distribution. 

 

9. (a) Choose the correct answer. 

  The median of a Normal distribution is : 

  (i) 
2
3  (ii) 

4
5  

  (iii)  (iv)  

 (b) Write any 4 properties of normal distribution. (1 + 2) 

 

10. (a) Choose the correct answer. 

  An assumption made about the value of a population parameter is called 

  (i) Hypothesis (ii) Conclusion 

  (iii) Confidence (iv) Significance 

 (b) What is meant by type I and type II errors ? (1 + 2) 
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6. (a)    

   pmf        ? 

  (i) P(x)  0 

  (ii) (Px) = 1 

  (iii) P(x) = P(X  x) 

  (iv) a < b < c   P(a < X < c) = P(a < X  b) + P(b < X < c) 

 (b)   X    pmf  
.   

x –1 0 1 2 

P(x) 0.3 0.2 0.3 0.2 

      (1 + 2) 

 

7. (a)   

     : 

  (i)  <  (ii)  =  

  (iii)  >  (iv)  = 2   

 (b) X     2 . P(X = 4) . (1 + 2) 

 

8.     6,  4 . 
 pmf . 

 

9. (a)  . 

      

  (i) 
2
3  (ii) 

4
5  

  (iii)  (iv)  

 (b)    4  . (1 + 2) 

 

10. (a)  . 

         

  (i)  (ii)  

  (iii)  (iv)  

 (b)  I,  II       ? (1 + 2) 
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11. (a) What are the desirable properties of a good estimator ? 

 (b) Choose the correct answer. 

  Which of the following is an unbiased estimator of population mean ? 

  (i) Sample mean (ii) Sample variance 

  (iii) Sample mode (iv) Sample standard deviation (2 + 1) 

 

12. (a) Choose the correct answer. 

  Name the test used in ANOVA. 

  (i) Z test (ii) t test 

  (iii) Chisquare test (iv) F test 

 (b) What are the assumptions underlying ANOVA ? (1 + 2) 

 

13. (a) Choose the correct answer. 

  Control chart was invented by 

  (i) Karl Pearson (ii) Walter A Shewart 

  (iii) Francis Galton (iv) R.A. Fisher 

 (b) Write any two uses of statistical quality control. (1 + 2) 

 

14. To assure quality, a company measure 10 samples of two packets each taken at every 

one hour intervals. The value of –x and R are computed and it is found that –x = 27 and 

R = 10. Find the control limits for –x chart. (A2 = 1.88). 

 

15. Define the following : 

 (a) Significance level 

 (b) Critical region 

 (c) Power of a test 
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11. (a)       ? 

 (b)  . 

         
  ? 

  (i)   (ii)   

  (iii)   (iv)    

      (2 + 1) 

 

12. (a)   

  ANOVA     

  (i) Z  (ii) t  

  (iii)   (iv) F  

 (b) ANOVA     ? (1 + 2) 

 

13. (a)   

      ? 

  (i)   (ii)  A.  

  (iii)   (iv) R.A.  

 (b)       . 

      (1 + 2) 

 

14.       2   
10     .  

 –x, R    –x = 27, R = 10 

 . –x    . (A2 = 1.88). 

 

15.    : 

 (a)   

 (b)   

 (c)   
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16. (a) Choose the correct answer. 

  Another name of consumer price index is : 

  (i) Wholesale price index 

  (ii) Cost of living index 

  (iii) Quantity index 

  (iv) None of these 

 (b) The price of a commodity in 2015 is ` 45 and its price in 2020 is ` 50. Calculate 
the price relative.   (1 + 2) 

 

Questions 17 – 28 carries 4 Scores each.   (12  4 = 48) 

 

17. The ranks obtained by 8 students in Statistics and Accountancy examinations are given 
below.  

Student   : 1 2 3 4 5 6 7 8 

Rank in Statistics  : 6 3 4 1 8 5 2 7 

Rank in Accountancy : 7 3 5 2 6 4 1 8 

 Find the rank correlation coefficient. 

 

18. The equations of two regression lines are 2x – y + 1 = 0 and 3x – 2y + 7 = 0. Identify 
the regression lines. 

 

19. The cost of manufacturing x items is given by C(x) = 2x2 – 24x + 107. To have 
minimum cost, how many items to be manufactured ? 

 

20. (a) Choose the correct answer. 

  The cumulative distribution function F(x) of a random variable X is : 

  (i) P(X  x) (ii) P(X  x) 

  (iii) P(X = x) (iv)  P(X  x) 

 (b) The pmf of a discrete random variable is given by 

x 1 2 3 8 

P(x) 0.4 k 0.2 0.1 

  Find the value of k.   (1 + 3) 
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16. (a)   

       

  (i)    

  (ii)    

  (iii)   

  (iv)  

 (b)    2015  45  2020  50 .  
 .   (1 + 2) 

 

 17  28   4  . (12  4 = 48) 
 

17. 8  ,     
  .  

    : 1 2 3 4 5 6 7 8 

   : 6 3 4 1 8 5 2 7 

   : 7 3 5 2 6 4 1 8 

    . 
 

18.      . 

 2x – y + 1 = 0, 3x – 2y + 7 = 0 

    

 

19. x    C(x) = 2x2 – 24x + 107 .  
     . 

 

20. (a)  . 

  X       (cdf)  F(x) 
 

  (i) P(X  x) (ii) P(X  x) 

  (iii) P(X = x) (iv)  P(X  x) 

 (b)     pmf  . 

x 1 2 3 8 

P(x) 0.4 k 0.2 0.1 

  k   .   (1 + 3) 
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21. (a) X is a random variable with E(X) = 4 and V(X) = 2. Find 

  (i) E(4X – 3) (ii) V(4X – 3) 

 (b) Find the value of k if the pdf of X is given by 

  f(x) = kx2, 0 < x < 1.   (2 + 2) 

 

22. (a) Choose the correct answer. 

  Which of the following is a statistic ? 

  (i)  (ii)  

  (iii) n (iv) –x 

 (b) A population consists of the values 8, 12, 13, 15, 16. Using SRSWOR, select all 
possible samples of size 2 and determine the mean of sample means. (1 + 3) 

 

23. X1, X2 and X3 is a random sample taken from a population with mean  and standard 

deviation . t1 = 
X1 + X2 + X3

3  and t2 = 2X1 – X2 + X3 are two unbiased estimates of . 

Determine which is more efficient estimator. 

 

24. A variable with variance 32 is thought to have a mean of 55. A random sample of 81 
independent observations of the variable gives a mean of 56.2. Test whether the mean 
is not 55. ( = 0.05). 

 

25. The following ANOVA table was obtained while testing the effects of 4 varieties of 
fertilisers. Complete the ANOVA table and write the inference. 

Source d.f. S.S. M.S.S. F F0.05 

Between  3 – – – 3.13 

Within – 42.62 –   

Total 22 182.43    

 

26. (a) Define a time series. 

 (b) What are the components of a time series ? (2 + 2) 
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21. (a) X  E(X) = 4, V(X) = 2    .   
. 

  (i) E(4X – 3) (ii) V(4X – 3) 

 (b) X    p.d.f.  . k   
. 

  f(x) = kx2, 0 < x < 1.   (2 + 2) 
 

22. (a)  . 

     ()  ? 

  (i)  (ii)  

  (iii) n (iv) –x 

 (b)    8, 12, 13, 15, 16 .  
  SRSWOR   2    
.    . (1 + 3) 

 

23.         

  X1, X2, X3. t1 = 
X1 + X2 + X3

3 , t2 = 2X1 – X2 + X3    

   .     
 ?  

 

24.  32     55  .  
 81       56.2 
 .     55    
. ( = 0.05). 

 

25. 4       ANOVA  
. ANOVA      
. 

 d.f. S.S. M.S.S. F F0.05 

 3 – – – 3.13 

 – 42.62 –   

 22 182.43    

 

26. (a)    . 

 (b)     ? (2 + 2) 
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27. The sales of a company (in millions of rupees) for the years 2010 to 2017 are given 

below : 

Year : 2010 2011 2012 2013 2014 2015 2016 2017 

Sales : 55 56 55 58 54 52 54 58 

 Find the 3 yearly moving average. 

 

28. The table below shows the price of food items for the years 2015 and 2018. Construct a 

simple aggregate price index number. 

Commodity 
Price 

2015 2018 

Milk 40 45 

Egg 4 6 

Bread 25 30 

Rice 32 35 

 

 Questions 29 – 32 carries 6 Scores each.   (4  6 = 24) 

 

29. The sales and expenses (in thousands of rupees) of 6 firms are given below. Calculate 

the correlation coefficient : 

Firms : A B C D E F 

Sales : 55 60 50 65 60 50 

Expenses : 16 15 11 15 13 12 

 

30. (a) Choose the correct answer. 

  If one of the regression coefficients is greater than 1, then the other must be : 

  (i) greater than 1 (ii) equal to 1 

  (iii) less than 1 (iv) none of these  
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27.   2010  2017      

 : 

 : 2010 2011 2012 2013 2014 2015 2016 2017 

 : 55 56 55 58 54 52 54 58 

 3    . 

 

28.    2015, 2018     

 .     . 

 
 

2015 2018 

 40 45 

 4 6 

 25 30 

 32 35 

 
 29  32   6  . (4  6 = 24) 

 

29. 6    ( )  . 

   : 

 : A B C D E F 

 : 55 60 50 65 60 50 

 : 16 15 11 15 13 12 

 

30. (a)   

      1   

  : 

  (i) 1   (ii) 1  

  (iii) 1   (iv)  
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 (b) The following table gives the age of cars of a certain make and the annual 
maintenance cost : 

Age (Years) : 2 4 6 8 

Maintenance cost (Thousands of `) : 10 20 25 30 

  Estimate the maintenance cost of a car with age 5 years. (1 + 5) 

 

31. (a) Choose the correct answer. 

  X is a normal random variable with mean 5 and standard deviation 3. Which of 
the following is a standard normal variable ? 

  (i) Z = 
X – 5

5  (ii) Z = 
X – 3

5  

  (iii) Z = 
X – 5

3  (iv) Z = 
X – 3

3  

 (b) The daily wages of 1000 workers are normally distributed with a mean of ` 700 
and a standard deviation of ` 50. Estimate the number of workers whose wages 

  (i) between ` 690 and ` 720 

  (ii) more than ` 750   (1 + 5) 

 

32. From the following data, calculate : 

 (a) Laspeyre’s price index number 

 (b) Paasche’s price index number 

 (c) Fisher’s price index number 

Commodity 
2010 2020 

Price Quantity Price Quantity 

A 20 8 40 6 

B 50 10 60 5 

C 40 15 50 15 

D 20 20 20 25 

__________ 
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 (b)          

  : 

 () : 2 4 6 8 

  ( ) : 10 20 25 30 

  5       . (1 + 5) 

 

31. (a)   

  X   5    3      

.        ? 

  (i) Z = 
X – 5

5  (ii) Z = 
X – 3

5  

  (iii) Z = 
X – 5

3  (iv) Z = 
X – 3

3  

 (b) 1000   ,  700   

 50    .   
    . 

  (i)  690  720  . 

  (ii) 750  . (1 + 5) 

 

32.     

 (a)    

 (b)    

 (c)    

   

 2010 2020 

    

A 20 8 40 6 

B 50 10 60 5 

C 40 15 50 15 

D 20 20 20 25 

__________ 
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