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BACHELOR'S DEGREE PROGRAMME 
(BDP) 

Term-End Examination 

December, 2017 

ELECTIVE COURSE : MATHEMATICS 

MTE-1 1 : PROBABILITY AND STATISTICS 

Time : 2 hours 	 Maximum Marks : 50 

(Weightage : 70%) 

Note : Question no. 7 is compulsory. Answer any four 

questions from questions no. 1 to 6. Use of 

calculators is not allowed. 

1. (a) A frequency distribution gave the following 
results : 

(i) Coefficient of variation = 5 
(ii) Standard deviation (a) = 2 
(iii) Coefficient of skewness = 0.5 

Find the mean and mode of the distribution. 4 

(b) An unbiased coin is tossed until there are 
either two consecutive heads or two 
consecutive tails or the number of tosses 
becomes five. Describe the sample space. 3 
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(c) Let X1, X2, ..., X, be a random sample from 

the following probability density function : 

f(x, 0) = 0 e-  °x; x 0, 0 > 0 

Estimate 0 by the method of moments. 

2. (a) The random vector (X, Y) has the joint 

density function given by 

10xy2 , 	Oex<y<1 
Ax, y) = 

0, 	otherwise 

(i) Find the marginal density functions of 

X and Y. 

(ii) Find the conditional density f(y I x). 

(iii) Compute 

1 
P (Ir > 

2 
X = —

4 
. 

(b) Three machines X, Y, Z, with capacities 

proportional to 2 : 3 : 4 are producing bullets. 

The probabilities that the machines produce 

defective bullets are 0.1, 0.2 and 0.1 

respectively. A bullet is taken at random and 

found to be defective. From which machine is 

the selected bullet produced ? What is the 

probability that it is not produced by 

machine X ? 
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3. (a) The first three moments of a distribution 
about the value 2 are 1, 16 and — 40 
respectively. Find the mean, variance and 
the third moment about the mean. Hence 
find the coefficient of skewness. 

(b) Let the random Variable X with the 
probability density function 

fIx) = 2x; 0 < x < 1. 

Find : 

(i) the p.d.f. of Y = 8X3  

E(Y) and Var(Y). 

Also show that E(Y) = E(8X3). 	 6 

4. (a) The probability that a patient recovers from 
a delicate heart operation is 0.8. What is 
the probability that 

(i) exactly 2 of the next three patients who 
have this operation survive ? 

(ii) all of the next three patients who have 
this operation do not survive ? 

(iii) all of the next three patients who have 
this operation survive ? 

(b) Develop a test for testing 
1 ' 
	

1 f(1-10 :1Tx)= 2x; 0 <x< 2 — x)= 2(1—x); 2 — .3c< 1 

against H i  : f(x) = 1; 0 < x < 1 

based on a sample of size n = 1. Also find an 
expression for size and power of the test. 	6 
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5. (a) An urn contains a large number of four 
different coloured balls - red, black, yellow 
and green. A sample of 24 balls drawn at 
random from the urn showed 4 red, 6 black, 
8 yellow and 6 green balls. At 5% level of 
significance, test whether the urn contains 
equal proportions of these four coloured 
balls. 
[You may use the following values : 

-3,0 05 	
2 = 7.815, x4,0.65  -  

x2 	= 11-341] -3,0-01 

(b') The probability that a Poisson variate X 
takes a positive value is (1 - e -1-'5). Find the 
variance and also the probability that X lies 
between - 1.5 and 1.5. 

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

normal population with mean zero and 
variance a2. Construct an unbiased 

estimator of a as a function of E X i 1 . 3 
i =1 

6. (a) In a manufacturing organisation, the 
distribution of wages is perfectly normal 
with a workforce of 5000. The mean wages 
and standard deviation are calculated to 
be 	800 per month and 	200 
respectively. 
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Estimate : 

(i) The number of workers earning 700 

to 900 per month. 

(ii) Percentage of workers earning above 
1,000 per month. 

[You may use the following values : 

P(Z '>_ 1) = 0.1587, P(Z 0.5) = 0.30851 

(b) The HR manager of a multinational 
company wants to determine the 
relationship between experience and income 
of employees. The following data are 
collected from 9 randomly selected 
employees. 

Experience 
(in years) 

' 	Income 
(in thousand rupees) 

2 30 
4 40 
5 45 
6' 35 
7 50 
8 60 
9 70 
10 65 
12 60 

Identify the dependent and independent 
variables. Develop a regression model to 
predict income based on experience. 
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7. Which of the following statements are true 
or false ? Give reasons for your answer. 	5x2=10 

(a) There is no difference between qualitative 
and quantitative variables. 

(b) For a standard exponential distribution, 
mean is 0 and variance is 1. 

(c) If T is an unbiased estimator for 0, then T2  is 
an unbiased estimator for e. 

(d) Geometric distribution is a particular 
distribution obtained from Binomial 
distribution. 

(e) If the m.g.f. of X is M X(t) = exp (32t2), then 
E(X) = 0 and Var(X) = 64. 
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(TI) -grrg #11* xi, x2 , ..., xn  PHIZIRsm Ni cbdi 
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0, 

6 
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