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   (Use a separate Answer Book for each group) 

   Group – A 
 

 

1. Answer any two questions of the following : (2 × 5) 

 a) What do you mean by independence of attributes?  Give a criterion of independence of attributes 

A & B. 

 b) If R1.23 = 1, show that R2.13 = R3.12 = 1 

 c) Define Yule’s coefficient of association and the coefficient of colligation. How are they linked? 

 d) Show that if X3 = aX1 + bX2, then r13.2 has a numerical value 1 having the same sign of a. 

2. Answer any one question of the following : (1 × 15) 

 a) i) Derive the linear regression equation of X1 on X2  & X3. (8) 

  ii) Show that multiple correlation coefficient R1.23 can be expressed as : 

   (1 - R
2

1.23) = R / R11, where R is the determinant of the correlation matrix and R11 is the 

cofactor of r11 in R. (7) 

 b) i) Suppose a computer has found for a given set of values of variables X1, X2 & X3, the 

correlation coefficients as r12 = 0.91, r13 = 0.33 and r23 = 0.81. Check the results for any 

inconsistency. (5) 

  ii)  Consider the regression equation of first year marks (FYM), higher secondary marks (HS) 

and Madhyamik marks (MP) , obtained as FYM = -5 + 0.6 HS + 0.2 MP, with R
2
  = 0.35 (all 

marks are in percentages and R denoting the multiple correlation coefficient) 

   (I) What is the percentage of the variability in FYM not explained by HS and MP. Justify. 

   (II) Soumya has score of MP which is higher than Anirban's by 10, but Anirban has a higher 

score in HS than Soumya's by 4. Who is expected to score higher in FYM? Justify. (5 + 5) 

 
 

Group – B 
 

3. Answer any two questions of the following : (2 × 5) 

 a) i) A radio-active source emits on the average 2.5 particles / second. Find the probability that 3 

or more particles will emit in an interval of 4 seconds. (3) 

  ii) Let X  ~ Binomial ( n, p). For what value of p is the variance of X maximum? (2) 

 b) Given below is the joint probability density function of two random variables X & Y : 

  f(x,y) = 3x(y+x)/5  for 0 < x < 1 , 0 < y < 2 

           = 0; otherwise 

  Find   P [ (x,y) ϵ A ] , where A is the region { (x,y) |  0 <x<1/2 , 1 <y<2} (5) 

 c) If X has an exponential distribution, then show that P [X >= t + T | X >= T] = P[X >=t] (5) 

 d) Use the Normal approximation to the binomial distribution to determine the probability that 

number of heads lies between 6 & 8 in 16 flips of a balanced coin. (5) 
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4. Answer any one question of the following : (1 × 15) 

 a) i) State the central limit theorem. (2) 

  ii) Show, in the context of bivariate Normal distribution, the value of correlation coefficient as 

zero implies the independence of two random variables. (3) 

  iii) Prove the following result of conditional expectation : 

   EE(Y|X) = E(Y) , where X & Y are jointly distributed discrete random variables. (3) 

  iv) Suppose that during transcendental meditation, the reduction of a person’s oxygen 

consumption is a random variable having a Normal distribution with mean 37.6 cc/minute & 

s.d = 4.6 cc/minute. Find the probabilities that during transcendental meditation, a person’s 

oxygen consumption will be reduced by (7) 

   (I) at least 44.5 cc / minute. 

   (II) at most 35 cc / minute. 

 b) i) If the probability is 0.40 that a child exposed to a certain contagious disease will catch it, 

what is the probability that the 10
th

 child exposed to the disease will be the 3
rd

 to catch it? (3) 

  ii) Compute the r
th

 moment about origin of the Gamma distribution. From the expression, find 

the mean and variance of Gamma distribution. (4) 

  iii) Let X ~ Poisson (λ). Show that, when λ is an integer, the mean and one of the modes of 

Poisson distribution are equal. (4) 

  iv) Find the value of 1
st
 quartile of the continuous uniform distribution whose pdf is as follows : 

   f(x) = 1/2 ; 1 < x < 3 

   = 0 ; Otherwise (4) 
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