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BACHELOR'S DEGREE PROGRAMME

Term-End Examination

Otr)	 June, 2010
tr) ELECTIVE COURSE : MATHEMATICS
O MTE-11 : PROBABILITY AND STATISTICS
Time : 2 hours	 Maximum Marks : 50

Note : Question No. 7 is Compulsory. Answer any four
questions from question nos. 1 to 6. Calculators are not
allowed.

1.	 (a) If X1, X2, .... Xn is a random sample from	 3
Poisson distribution with parameter X, show

—	 vin
that sample mean X = 

1
-	 Xi and
n i =1

S2 = (n-1) -1 	 5-0 

2

( Xi— both are
i =1

unbiased estimator of K.

	

(b) A1, A2, A3 and A4 are arbitrary events. 	 3
Write in set notation the following events.

only A2 and A3

none of A1, A2, A3 and A4

exactly one of A1, A2, A3 and A4

not more than one of A1, A2, A3 and A4

at least two of A1, A2, A3 and A4
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(c) Define coefficient of skewness and Kurtosis. 	 4
Prove that coefficient of Kurtosis is always
greater than one.

2.	 (a) The equations of pair of regression lines are 	 2
y =10 + 6x and y 24x + 15, estimate the
value of X for Y =39 and y for x =16.

An explosion in a factory manufacturing
explosives can occur because of (i) leakage
of electricity (ii) defect in machinery (iii)
carelessness of workers or (iv) sabotage. The
probability that (i) there is leakage of
electricity is 0.20 ; (ii) the machinery is
defective is .30 ; (iii) the workers are careless
is 0.40 and (iv) there is sabotage is 0.10. The
engineers feel that probability of explosion
due to (i) leakage of electricity is 0.25 ; (ii)
defects in machinery is 0.20 ; (iii) carelessness
of workers is 0.50 and (iv) sabotage is 0.75
which is the most likely cause of explosion ?

(X, Y) has the joint probability density

{2, if 0 < x < y < 1
function f (x, y) = 0,

elsewhere

3

5

obtain regression of Y on X and X on Y.
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3.	 (a) Develop a test, based on a single X 	 3
observation having p.d.f. f (x), for testing

O
tr)

O
(NI	

1	
IH1 : f (x) = —

2
e - xl write expression for size

Flo : f (x) =	 e	 against
1  -y2 x 2

and power of the test.
Draw the 'less than and 'more than' Ogives
for the following data and hence estimate
the median.

Class
0 —9 10 —19 20 —29 30 —39 40 —49 50 —59 60 —69 70 —79

Interval

Frequency 8 32 142 216 240 206 143 13

Also, compare the value of the median
computed by using the formula.
The diameter of an electric cable, say X, is
assumed to be a continuous random variable
with p.d.f given by f (x) = 6x(1 — x), 0�x� 1.

check that f (x) is p.d.f., and
determine a number b such that
p (x<b) = P(x>b)

4.	 (a) Let X1, X2, .. Xn be a random sample of size n 	 4

from a distribution with probability density
function	 f (x ; 0) = 0x 0	O<X<1, 0>0

= 0,	 otherwise
Obtain a maximum likelihood estimator of 0.

5

2
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(b) The first four moments of a distribution	 6
about the value 4 are —1.5, 17, —30 and
108. Find the moments about mean. Also,
find the moments about origin.

(a) X and Y are two random variables	 6
having the joint density function

1
f (x, y)= 27 (2x +y), where x and y can

assume only the integer values 0, 1 and 2.
Find the conditional distribution of Y for
X =x.

(b) Local trains arrive at a specified station at	 4
every 15 — minutes intervals starting from
7 : 00 am onwards. If a passenger arrives
at the station at a time that is uniformly
distributed between 7 : 00 am and 7 : 30
am, find the probability that the passenger
has to wait for less than 5 minutes for a train.

(a) A random sample of 200 articles selected 	 3
from a batch of 5000 articles shows that the
average diameter of the articles is 0.75 cm,
find 95% confidence limit for the population
mean.
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(b) If 2% of the electrical bulbs manufactured 	 4
by a certain company are defective, then
find the probability that in a sample of 200
bulbs.

less than 2 bulbs are defective
more than 3 bulbs are defective
[You may like to use the following
values e -4 = 0.0183, e -2.5 = 0.0821].

(c) Let X1 , X2, )C be a random sample from N	 3

0-2), o-2 known. For testing Ho : 0 = 00
against H1 : 0 > 00, find a level UMP test.
Also find the power function of the test.

7.	 State whether the following statements are true
or false. Give reasons for your answers :	 5x2=10

Rejecting null hypothesis when it is true is
type II error.
The probability curve of chi-square variable
with degrees of freedom less than or equal
to two is I-shaped.
Frequency polygon cannot be traced if class
intervals are not of equal width.
If (X, Y) has joint p.d.f

f (x, y)= 8xy, 0 < x < y < 1
then X and Y are independent.

(e) For any five events, happening of at least
two events and not happening of more than
one are complementary events.
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(c)	 (X, Y)	 T TTA -W -g Tfzit'al	 sT T? 1i 1	 5
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1f (x)= -
2 e-	 t

Ho 'f (x) = 	 e-Y2 X2
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f (x) = 6x(1-x), 0 �x� 1.
(i)	 	 tlf-4R f i f (x), p.d.f. t atTT

') (4(Y-11 b 711c1
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