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BACHELOR'S DEGREE PROGRAMME 
(BDP) 

Term-End Examination 

rirtir-71 I 5 	June, 2018 

ELECTIVE COURSE : MATHEMATICS 

MTE-1 1 : PROBABILITY AND STATISTICS 

Time : 2 hours 	 Maximum Marks : 50 

(Weightage : 70%) 

Note : Question no. 7 is compulsory. Attempt any four 
questions from questions no. 1 to 6. Use of 

calculators is not allowed. 

1. (a) In a frequency distribution, the coefficient 
of skewness based upon quartiles is 0.6. If 
the sum of the first and third quartiles is 
100 and median is 38, find the value of the 
first and third quartiles. 3 

(b) If P(A) = p 1 , P(B) = p2  and P(A n B) = p3, 

find the formula for each of the following : 
(i) P( A U B) 

(ii) P(A n B ) 

P(A U B) 

(iv) P(A U (A n B)) 
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(c) Estimate 0 in the density function 

f(x, 0) = (1 + 0) xe; 0 < x < 1 

by the method of moments. 

2. (a) Let X be a random variable with p.d.f. 

f(x) = 

x 
1<x<5 

12 

0 ; elsewhere 

 

  

Find : 

(i) the c.d.f. of Y = 2X — 3 

(ii) the p.d.f. of Y = 2X — 3 

(iii) mean and variance of Y 

(b) Let X1 , X2, ..., Xn  be a random sample from 

a normal population with mean 0 and 

variance a2. Construct an unbiased 
n 

estimator of a as a function of I X i  I . 

i =1 

(c) One bag contains 4 white and 3 black balls 

and a second bag contains 3 white and 

5 black balls. One ball is drawn from the 

first bag and placed unseen in the second 

bag. What is the probability that a ball now 

drawn from the second bag is black ? 
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. (a) Given the 

fbc, 37) = 

Find : 

joint density function 

x (1 + 3y2 ) 0 	0 <y<1 <x<2; 
4 

0 ; 	elsewhere 

(i) the marginal density function of X and 
Y 

(ii) Conditional density f(x/y) 

(iii) Check the independence of X and Y 

1 (iv) P(4 — < X < 2 I Y= 
3

) 

(b) The first quartile of the following 
distribution is known to be 21-5. Find the 
missing frequencies : 

Class Frequency 

10 — 15 24 

15 — 20 ? 

20 — 25 90 

25 — 30 122 

30 — 35 

35 — 40 56 

40 — 45 20 

45 — 50 33 

Total 460 

Also, find the mode of the distribution. 
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4. (a) It is stated that 2% of the razor blades 
supplied by a manufacturer are defective. A 
random sample of 200 blades is drawn from 
a lot. Find the probability that 

(i) 3 or more are defective. 

(ii) 4 or less are defective. 

(b) The first of the two samples drawn from a 
group has 100 items with mean 15 and 
variance 9. If the whole group has 250 items 
with mean 15.6 and standard deviation 

137474 , find the standard deviation of the 

second sample. 

5. (a) Let X be a gamma variate with parameter 
X. Compute m.g.f. of X. Hence find mean 
and variance of X. 

(b) A random variable X takes the values 
—1, 1, 3, 5 with associated probabilities 
1 	1 	1  
6 —6 ' 6 	

1 — and 2 — , respectively. Find an 
—  
upper bound to P11 X — 31 	11 using 
Chebyshev's inequality. 

(c) State the conditions under which binomial 
distribution tends to Poisson distribution. 	3 

4 

3 

MTE-11 	 4 



6. (a) The grades in a statistics course for a 
particular semester were as follows 

Grade Frequency 

A 14 

B 18 

C 32 

D 20 

E 16 

F 20 

Test the hypothesis that the distribution of 
grades is uniform at 5% level of 
significance. 
[You may use the following values : 

2 
	= 11.07, x2 	=12.59]. X5,0-05 	 6,0.05 

(b) In a laboratory record of an analysis of 
correlation data, the following results are 
available : 

MTE-1 1 

Variance of X = 9, Two regression equations 

8X — 10Y + 66 = 0, 40X — 18Y = 214. 

Find 

(i) Mean values of X and Y 

(ii) Correlation coefficient between X and Y 

(iii) Standard deviation of Y 

(iv) Angle between two regression lines 	6 
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7. Which of the following statements are true 
or false ? Give reasons for your answer. 	5x2=10 

(a) In a distribution, measure of symmetry is 

always greater than or equal to 1. 

(b) If X and Y are independent binomial 

variates with parameters n 1 , p1  and n2, p2, 

respectively, then X + Y is also a binomial 

variate with parameters (n 1  + n2), (p 1  + p2). 

(c) If Cov (X, Y) = 0, then X and Y are 

independent. 

(d) Maximum likelihood estimators are 

consistent, unbiased and asymptotically 

efficient. 

(e) If X and Y are independent random 

variables, then the m.g.f. 

MX+Y (t)  = MX (t)  + MY (t). 
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10 -15 24 

15 — 20 ? 

20 — 25 90 

25 — 30 122 

30 — 35 ? 

35 — 40 56 

40 — 45 20 

45 — 50 33 
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