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BACHELOR’S DEGREE PROGRAMME

Term-End Examination

June, 2013

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 question no. 1 to 6, Calculators are not
allowed.

1. (a) The first three moments of a distribution 3
about the value 2 are 1,16 and —40
respectively. Examine the Skewness of the
distribution.

(b)  Find the maximum likelihood estimator for 4
the parameter A of the Poisson distribution
on the basis of a sample of size n. Also, find

its variance.

01728

(¢) If x has an exponential distribution with 3
parameter 0. Find the density function of
log, x.

L

(@) If x~n(y, 0?). Find the moment generating 3
function of x — ¢ where c is a constant.
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Let p be the probability that a coin will fall

head in a single toss in order to test
1 4 3. o
Hy:p~= 5 against Hy 1 p= 1 The coin is

tossed 3 times and Hy s rejected if more than
2 heads are obtained. Find the probability
of type I and type Il errors. Also obtain the
power of the test.

An unbiased die 1s rolled twice. Let Ay
denote the event : odd face roll on the first
die, A, denote the event that total score is
Odd. Check the independence of A, and
As.

“

Let f(x, y)=x+Y 0<x<1,0<y<1
Find (i) the correlation coefficient between

x and y, and

(if) Ey/x).
Show that variance can be expressed in

terms of the mutual differences x; — X; of the

observations i.e.

1 n n
:——2'2 2 ( i—x]

2n" =1 j=1



4.  (a)

(b)
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The joint probability distribution of y and y 4
is given below :

5=

1
4
1
8
1

—
3]
S

Find (i) P(x=1, y=2)

(i) Px=0,1< y < 3)

(i) Px+y < 1)

(v) P(x>y)
Every clinical thermometer is classified into 6
one of the four categories A, B, C and D on
the basis of inspection and test. From the
past experience it jg known that
thermometers produced by a certain
manufacturer are distributed among the four
categories in the following proportions :

A .:

A new lot of 1336 thermometers is

Category :
Proportion

submitted by the manufacture for inspection
and test and the following distribution of
categories obtained -
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Category :

Reported : h ] B B

At 5% level of 91omfmancv test whether this

new lot of thermometers differ from the
previous experience.

You may like to use the following values

2 2
[ . 2
(X g0s3=7 815, X oo =9-488, /‘0‘, 11.07t ))
The following information aboutadvertising
expenditures and sales of a company is

given below :

T T T — T H

‘ T “Advertising 1 O ales {y ) !
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What should be the adver tising bhu},c‘l if the
company w ants to attain sales Lurge tofl

120 Lakhs ?

The police plans to enforce speed limits by
using radar traps at 4 different locations
within the city. The radar traps at cach of
the locations Ly, Ly, 15 and Ly are operated
40%, 30%, 20% and 20% of time. If a person

who is speedmg on his way to work has



probabilities of 0.2, 0.1, 0.5 and 0.2
respectively of passing through these
locations.  What is the probability that the
person will receive a speeding challan.

6. (a) Find the mean and standard deviation for 5

the following data :

(b)  State Chebychev’s inequality. Hence obtain 5
the lower bound for P[-1 < x < 9] if the
E(x) and E(x?) of x are 4 and 20 respectively.

7. Which of the following statements are true or
false ? Give reasons for your answer. 5x2=10

(@) Ify=a x—b, then the coirelation coefficient

between x and y does not exist and if it exists

it is equal to zero.

(b)  Foranormal distribution mean, median and
standard deviation are a] equal.

(€ Ifx 2y then Y ~xassume only non positiy -
values and hence E(x) < E(y).
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1f two unbiased dice are rolled, then the

1
probability of their same scoTe being 6 is -

1f the random variable x follows a normal

distribution with known mean p and

unknown variance o? then is a

statistic but (x —u) is not.
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1. (a) UH & &2 % Gel I8 o el shawn: 1,
16 3R —40 %1 e =+t v wftenfem i)
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3. (a) WAENTf(x, y)=x+y;0<x<L,0<y<1 6
(i) x 3R y & =9 Tewsy o AR
(if) E(y/x) T I
(b) ewiEw fo fa=wor &1 Yol & qREARE T 4
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T ST | SR
0-10 5
10-20 10
20 - 30 24
30 - 40 15
40 - 50 6

(b) VR wT eraffen w1 wem AU TEE TET 5
e P[~1 < x < 9] &1 fre1 afiayr wm wifo
afe x &1 E(v) 3R E(x2) w4 3R 20 %1
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E(x) = E(v).
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