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BACHELOR’S DEGREE PROGRAMME
(BDP)
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December, 2015

ELECTIVE COURSE : MATHEMATICS
- MTE-11 : 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) Explain the method of constructing
histogram and frequency polygon. .Out of
these two curves, which is a better
representative of frequencies of (i) a sample

from the population and (ii) population ? 3

(b) The probability density function of a random

variable X is
fix) =kx3 (4 -x)% 0<x<4.

Find the value of k, the mean and standard

deviation of the distribution. 4 .
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(c)
2. (a)
(b)
(c)
MTE-11

A drug manufacturer, who produces medicine
bottles, finds that 0-1% bottles are defective.
The bottles are packed in boxes containing
500 bottles each. How many boxes will
contain at least two defective bottles, if
100 boxes are selected at random ?

[You may use the following values :
e 9% = 06065, e %= 0-9512]

Consider the following  probability

distribution :
Y-
XL 0 1 2
0 01 0-2 0-1
1 0-2 0-3 0-1
Caleulate V(X +Y).

The joint probability density function of
(X,Y) is given by
fix,y)=2; 0<x<1, O0<y<x.
(i) Find the marginal distribution of X
and Y.

(i) Find the conditional density functions
of Ygiven X=x andof X given Y = y.

(iii) Are X and Y independent ? Give
reasons for your answer.

If T is an unbiased estimator for 6, show that
T2 is a biased estimator for 62,
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3. (a) Letp Be the probability that a coin will fall
head in a single toss. In order to test
Hy :p=% against H; :p=§-, the coin is
tossed 5 times. Hy is rejected if more than
3 heads are obtained. Find the probability
of type I error and the power of the test. 6

(b) Two fair dice are thrown independently.
Three events A, B and C are defined as

follows :

A : odd face on first dice

B : odd face on second dice

C : sum of points on two dice is odd.
Check whether the events A, B and C are

(i) pairwise independent, (ii) mutually

independent. , 4

4. (a) The first four moments of a distribution about
| the value 4 are — 1-5, 17, — 30 and 108. Find the
first four moments about mean. Also find
Pearson’s coefficient (b;) and coefficient of

kurtosis (by). 5

(b) Find the probability of success for a binomial
variate X, if n=6 and 9PX=4)=PX=2). 2
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(¢) If a random variable U has t-distribution
with n degrees of freedom, then show that
7 = U2 has F-distribution with 1 and n

degrees of freedom.

5. (a) The following table gives the classification
' of 100 workers according to gender and
nature of work. Test whether the nature of

work is independent of the gender of the

worker at 5% level of significance.

Skilled Unskilled

Males 40 20

Females 10 30

[ You may use the following values :

2 _a. 2 —5 2 =17
X1,0-05 3-841, X2,0-05 5991, X3,0-05 7815]

(b) For a certaindata, Y=12Xand X =06Y
are the two regression lines. Compute
VX)/V(Y). Also find the coefficient of

correlation between X and Y.
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6. (a) Find the median wage of the following

distribution : : 3
Wage (in ) No. of employees |
2,000 - 3,000 3
3,000 - 4,000 s}
4,000 - 5,000 20
5,000 - 6,000 10
6,000 — 7,000 5

(b) An urn contains 8 white and 8 black balls. A
ball is drawn at random, its colour is noted
and is returned to the urn. Moreover,

2 additional balls of the colour drawn are put
in the urn and then a ball is drawn at
random. What is the probability. that the
second ball drawn is black ? 3

(¢) The height of students in a class follows
' approximately a normal distribution with
mean 50 inches and standard deviation 2.
Find the probability that a student selected

at random has height
(1) less than 48 inches,
(i) between 48 inches and 52 inches. 4

[You may use the following values :
0(1) = 0-8413, ¢(-1) = 0-1587, where

Z
1 ~x2/2
= | — dx
A Iﬁ !
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7. Which of the following statements are true
or false ? Give a short proof or a counter-example
in support of your answer.

(a) Mean always lies between median and mode.
(b) Ifcov(X,Y)=0,then XandY are dependent.

(¢) Mean of Poisson distribution is 2 and

variance is 3.

(d) A maximum likelihood estimator is always

unbiased.

(¢ If a random variable X has normal
distribution with mean p and variance
o2, then the distribution of the variable

Y = aX + b is normal.

MTE-11 6
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