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1.  Answer any ten questions:        1× 10 = 10 
 

a) Can regression coefficients be of opposite signs? Give reasons. 

 b) What is the mode of the following distribution: 
𝑥𝑥 ∶   1     2    3    4    5    6 
𝑓𝑓 ∶     2    2    2    2    2    2. 

 
 c)  A coin is tossed and a die is thrown simultaneously. Write down the event space  
       of the experiment. What is the probability that the outcomes of a trial will be 
      ‘head’ in the coin and ‘five’ on the die? 
 
 d)   Explain when two events A and B connected with a random experiment are 
       (i)  independent (ii) mutually exclusive with each other. 
  
 e)   Show that the algebraic sum of the deviations of a series of n individual  
        observations from their A.M is zero. 
 
 f)   Define standard deviation of a set of n simple observations with the mathematical 
       formula. 
 
 g)  The regression equations of two variables 𝑥𝑥 and 𝑦𝑦 are  3𝑥𝑥 + 2𝑦𝑦 − 26 = 0  and  
       6𝑥𝑥 + 𝑦𝑦 − 31 = 0  respectively. Obtain the A.M.s of  𝑥𝑥  and  𝑦𝑦 . 
 
 h)   Write the Karl-Pearson’s first measures of skewness. 
 
 i)   Explaining the usual notations write the probability density function of a  
 
       normal distribution. 
 
 j)   Two cards are drawn successively from a pack of playing cards without replacement. 
      What is the probability that both cards drawn are red? 
 

k)   What do you mean by frequency of a variate value? How can you obtain the relative and      
percentage frequencies? 

 
 l)   A grouped frequency distribution has the class with limits as 9.0 − 9.9 , 10.0 − 10.9 ,  
       11.0 − 11.9 , 12.0− 12.9 , 13.0 − 13.9 , 14.0− 14.9 , 15.0− 15.9 . Write the classes 
                    with boundaries of it. 



  
 m)   Let 𝑥𝑥1 ,𝑥𝑥2 , . . . . . . . , 𝑥𝑥𝑛𝑛  be a set of 𝑛𝑛 samples with frequencies 𝑓𝑓1 ,𝑓𝑓2 , … … … ,𝑓𝑓𝑛𝑛  of the  
        variate 𝑥𝑥 . Another variate 𝑦𝑦 is connected with 𝑥𝑥 by 𝑦𝑦𝑖𝑖 =  𝑥𝑥𝑖𝑖−𝑐𝑐

𝑑𝑑
 , 𝑖𝑖 = 1,2, … . . ,𝑛𝑛. 

       Find A.M. of  𝑦𝑦. 
 
 n)   For the computation of median of a grouped frequency distribution, give an ideal  
        frequency table with the suitable headings of the columns of it. 
 
 o)   State the central limit theorem. 
 
2.   Answer any ten questions:                                                                                            2× 𝟏𝟏𝟏𝟏 = 𝟐𝟐𝟏𝟏 
 
             a)   Prove that the standard deviation of two variate values is equal to the half of their 
        absolute difference. 
 
 b)   Explain what do you mean by the term ‘sampling’? Explain a stratified sampling. 
 
 c)   The regression lines of 𝑦𝑦 𝑜𝑜𝑛𝑛 𝑥𝑥and  𝑥𝑥 𝑜𝑜𝑛𝑛 𝑦𝑦 are 3𝑥𝑥 + 2𝑦𝑦 = 26 and 6𝑥𝑥 + 𝑦𝑦 = 31 
         respectively. Find the correlation co-efficient between 𝑥𝑥 and 𝑦𝑦. 
 

d)   The probability that a Poisson variate 𝑥𝑥 takes a positive value is (1 − 𝑒𝑒−3). Find the          
probability that 𝑥𝑥 lies between -2.5 and 2.5? 

 e)   Prove that the probability of an event A connected with a random experiment 
        is such that 0 ≤ 𝑃𝑃(𝐴𝐴) ≤ 1 . Explain when equality hold. 
 
 f)   For any three events  𝐴𝐴1 ,𝐴𝐴2 ,𝐴𝐴3 of a random experiment, prove that  
\ 
 𝑃𝑃(𝐴𝐴1 + 𝐴𝐴2 + 𝐴𝐴3) ≤ 𝑃𝑃(𝐴𝐴1) + 𝑃𝑃(𝐴𝐴2) + 𝑃𝑃(𝐴𝐴3). 
 
 g)   If 𝑋𝑋 is a Poisson variate with parameter µ and 𝑃𝑃(𝑋𝑋 = 0) = 𝑃𝑃(𝑋𝑋 = 1) = 𝑘𝑘.  
        Prove that µ =1 and = 1 𝑒𝑒�  . 
 
 h)    Daily number of street accidents in a certain district of West Bengal in 30 days  
         of a month are given by 3, 2, 1, 3, 4, 1, 5, 3, 4, 5, 5, 1, 2, 6, 4, 4, 1, 1, 3, 3, 4,  
          1, 1, 6, 5, 2, 1, 4. Prepare a frequency distribution table. 
 
 i)    The means of two groups of 40 and 50 observations are 90 and 80 respectively 
                     find the combined mean. 
          

j)   In a distribution, the difference and sum of the third and first quartiles are 2.03 
     and 72.67 respectively. If the median is 36.18, obtain the co-efficient of skewness. 

 
 k)   Write the mean, median and mode of a Normal distribution. 
 
 l)   For a class of students, the height 𝑥𝑥 has a distribution with mean 𝑥𝑥 = 162𝑐𝑐𝑐𝑐 and 

𝑆𝑆𝑆𝑆 𝜎𝜎𝑥𝑥 = 10𝑐𝑐𝑐𝑐 and their weight 𝑦𝑦 has mean 𝑦𝑦 = 57𝑘𝑘𝑘𝑘 with 𝜎𝜎𝑦𝑦 = 8𝑘𝑘𝑘𝑘. Compare  
 variability aspect of 𝑋𝑋 and 𝑌𝑌 by computing co-efficient of variation. 

 
 m)   The marks obtained by 10 students are 70, 65, 68, 70, 75, 73, 80, 70, 83, 86. 



         Obtain the variance. 
 
 n)   You are given the following frequency distribution 
  𝑥𝑥:  0        1     2     3    4 

𝑓𝑓: 122   60   15   2   1 . Fit a Poisson distribution out of it. 
 
 o)   In a town it has been known from census report that 30% of the total population  
        are graduate. 10 persons are selected at random. Find the probability that exactly 
        two of them are graduate. 
 
 
3.   Answer any four questions:                                                                              5× 𝟒𝟒 = 𝟐𝟐𝟏𝟏 
 
 a)   Obtain the line of regression of 𝑦𝑦 𝑜𝑜𝑛𝑛 𝑥𝑥 from the data: 
             𝑥𝑥:   3   5   6   9   11 
             𝑓𝑓:  5    4   3    7    8 .       Also estimate the value of 𝑦𝑦 𝑓𝑓𝑜𝑜𝑓𝑓 𝑥𝑥 = 6 . 
 
 b)   Given 𝑃𝑃(𝐴𝐴) = 3

7
 ,𝑃𝑃(𝐵𝐵) = 4

7
  𝑎𝑎𝑛𝑛𝑑𝑑 𝑃𝑃(𝐴𝐴 + 𝐵𝐵) = 7

9
  for two events A and B. 

                          Find 𝑃𝑃�𝐴𝐴 𝐵𝐵� � 𝑎𝑎𝑛𝑛𝑑𝑑 𝑃𝑃(𝐵𝐵 𝐴𝐴� ). 
  
 c)   The heights of the students of a college are given below: 
   Height in cm: 160-163   164-167   168-171   172-175   176-179   180-183   184-187 
   No of students:     22            80            93             143          104           43              5 
  Find the median. 
 
 d)   For 𝑛𝑛 pairs of bivariate data (𝑥𝑥𝑖𝑖 ,𝑦𝑦𝑖𝑖), 𝑖𝑖 = 1,2, … . ,𝑛𝑛 , prove that the correlation  
        co-efficient  𝑓𝑓𝑥𝑥𝑦𝑦  between them is given by −1 ≤ 𝑓𝑓𝑥𝑥𝑦𝑦 ≤ 1. 
 
            e)   An urn contains 6 white 5 black balls. Two balls are drawn successively without  
       replacement. Find the probability that both the balls are same colour. 
 
           f)   What is random sampling? Discuss simple random sampling (i) with replacement  
       (ii) without replacement. Hence find the probability of each sample of size 𝑛𝑛  
         to be selected in both the cases. 

 


