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BACHELOR’S DEGREE PROGRAMME
(BDP) |
Term-End Examination
June, 2020
MTE-11 : PROBABILITY AND STATISTICS

- Time : 2 Hours . Maximum Marks : 50

Note : (i) Question No. 7 is compulsory.
(it) Attempt any four questions from
Question Nos. 1 to 6.
(iii) Use of calculator is not allowed.

1. (a) The data on the profits (in ¥ lakh) earned

by 60 companies are as follows : 5
Profits No. of Companies
Below 10 5
1020 | 12
20—30 | 20
30—40 16
40—50 "B
50 & above 2

Obtain the limits of the profits of the
central 50 percent companies.

P.T.O.
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A person gets a construction job. The
completion of the job in time depends on
whether there is a strike in the company.
There are 40% chances that there will be a
strike. Probability that the job is completed
on time is 30% if the strike takes place and
70%, if it does not take place. What is the
probability that the job will be completed
in time ? 3
Let X be a random variable with p.d.f.: 2
f(x) =0e®;6>0x20

-Find the moment generating function

of X. 2
Let X be a random variable having uniform
density over [0, 1]. Find : 5
® EGx) '

(i) p.dfof y = Vx
(i) E ()
(iv) Check whether E (y) = E (vx) or not.

A company is manufacturing two types of

" bulbs. A random sample of 50 bulbs of
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type I and 60 bulbs of type II was taken

and the following information was found : 5

-] Mean Life Standard
(hrs.) Deviation (hrs.)

Type I 1300 41
Type II 1280 46

Determine the $5% confidence interval for
the difference of average life of two types of
bulbs assuming that the distributions of
average lives of bulbs follow normal
distribution. {You may use Zy 095 =1.96,

Z0_005 = 2.57‘6, Z0_05 =1.685]

Four coins were tossed and number of
heads were counted. The experiment was
repeated 200 times and the followmg data

are obtained : 6
No. of Head . Frequency
¢ 5
1 32
2 . 85
3 75
4 23

P.T.O.
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Test whether the data comes from a

binomial distribution at 5% level of

significance. [You  may use %5005 =
6.2518, xg,o_os "'-:7.7107, xg.0_05 29.145].

If X i1s a random variable such that
E (X) = 3 and E(X2) = 13, use Chebyshev's

inequality to determine a lower bound for

P(-2<X<8). | 4
For the binomial population with density
function :

P [X - x] - ncx pan“I;
x =12 .., n and ¢ = 1 - p.
Obtain the maximum likelihood estimator
for p. 4

The joint distribution of two random
variables X and Y is given by : 4

flx, ) = doye™ @49, £ 20,52 0
Check whether X and Y are independent or
not.

If X is a Poisson variate such that :
PE=2)=9P X =4 +90P (X=6)
then find the mean of X. 2
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In a partially destroyed records, the results

pertaining to an analysis of correlation

* data were obtained as follows : 5

Variance of X =9

Regression equations :

8X-10Y+66=0

40X - 18Y =214
Determine :
() the mean values of X and Y.
(1) the correlation coefficient between X

and Y

(iii) the standard deviation of Y.
Suppose there are two bags A and B. A
contains n white and 2 black balls and B
contains 2 white and » black balls. One of -
the two bags is selected at random and two
balls are drawn from it without
replacement. If both the balls drawn are
white and the probabg']ity that the bag A

P.T.0.
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was used to draw the ball is —g—, find the

value of n. 5

6. (a) The first four moments about the value 4 of
a distribution of the variable are —1.5,
17, -30 and 108. Find out : 5
(1) first four moments about mean

(i) the skewness and kurtosis

{b) Let p be the probability that a coin will fall

head in a single toss in order to test
_ 1 : 3 .
Hy:p =3 against H, : p = 1 The comn

is tossed 5 times and Hj is rejected if more

than 3 heads are obtained. Find the
probability of type I and II errors. Also,

determine the power of the test. 5

7. - Which of the following statements are true or
false ? Give a short proof or a counter-example

in support of your answer : 2 each
() If A and B are independent events, A and

B will also be independent.
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If 8 persons are seated on 8 chairs at a

round table, the probability that two

* specified persons are sitting next to each

(ii1)

(iv)

v)

_ other will be %

If X}, %g,...., %, be a random sample from a

normal population with mean (¢ and

=

. 1 —\9.
variance o2, then =Y (% -x?2is an
a1

unbiased estimator of 2.

Mean of any distribution always lies

between median and mode.
If X has F-distribution with (m,ny)
degrees of freedom, then -}-1(— also has F-

distributior with (n),n,) degrees of
freedom.

P.T.0.
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