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FOURTH SEMESTER
AUTOMOBILE ENGI! NEERING
MA 1253 — PROBABILI&‘Y AI;TD STATISTICS
{Common to-Mechanical Engineering)
(REGULATIONS 2007
} Time : Three hours ' Maximum : 100 marks
Use of Stat!’stical Table is permitted.

Angwer ALL questions.

PART A — (10 x 2 = 20 marks)

1. Abox contains 4 bad and 6 good tubes. Two are drawn out
from the box at a time. One of them is tested and found to
be good. What is the probability that the other one is also
good?

2. Aninteger is chosen at random from the first two hundred
integers, what is the probability that the integer chosen is
6 or 87
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If X is uniformly distributed in (7,5], find the

probability density function of ¥ =tan X.

Out of 800 families with 4 children each how many
families would be expected to have atmost 2 girls?

If the joint probability cl,eﬁsit)’ function of (X, Y) is given
by flx, y)=2is0<x<y g’l/, find: E(X)

State central limit theorem.

What is the standard erver of the difference between the
means of two large samples between the means of two

large samples drawn from the different populations with
(@) Known SD's and

&) Unknown S.D's?

Write down the value of z* for 2 x 2 contingency table

with cell frequencies a, b, ¢ and 4.
State any two advantages of randomized block design.

Is a 2 x 2 Latin square design possible? Why?
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PART B — (5 x 16 = 80 marks)

If the density function of a continuous random
variable X is given by

ax ,0<x <1

a ,lgx<2
f(ac)— 3a-ax,2<x<3

0 . elsewhere

(1) Find the value of a

(2) Find the cumulative distribution function
of X

@3) If x,,x, and x; are 3 independent
observations of X, what is the probability
that exactly one of these 3 is greater than
1.57 ®)

The chances of X, Y, Z becoming managers of a
certain company are 4 : 2 : 3. The probabilities
that the bonus scheme will be introduced if
X, Y, Z become managers are 0.3, 0.5 and 0.8
respectively. If the bonus scheme has been
introduced, what is the probability that Y is
appointed as manager? (8)

Or
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Find the moment generating function of the
random variable X whose probability density
function is

x
={a x>0
0 , otherwise

Also find the first four moments about mean.

N ®)

If the randbm*x;ariable X takes the values 1, 2,
3, 4 such that

2P(X=1)=3P(X = 2)= P(X=3)= 5P(X =4).

Find the probability distribution and
cumulative distribution function of X. Also find
P(x<3). )

The life of automobile batteries is
exponentially distributed with parameter
A=0.0001 days.

(1) What is the probability that a battery
will last more than 1200 days?

(2) What is the probability that a battery
will last more than 1200 days given that
it has already served 1000 days? (8)
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The life X (in years) of a certain type of car has
a Weibull distribution with parameter 5 =2,
find the value of the parameter «, given the
probability that the life of the car exceeds
5 years is e%. For these values of @ and g,
find the mean and variance of X. ®

Or

In an intelligence test administered to 1000
children the average score is 42 and the
standard deviation® 24. Assuming normal
distribution

(1) Find the number of children exceeding
the score 60 and

(2) Find the number of children with score
lying between 20 and 40. (8)

The life time (in hours) of a certain piece of
equipment is a continuous random variable
having range O<x<o and probability

density function is

T 0<x<w
f(x):{” :
0

, otherwise

Determine the constant k and evaluate that
the life time exceeds 2 hours. )

o
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For the bivariate probability distribution of
xX+y
21
x=1,23; y=1,2. Find the marginal

distribution of X and Y and P()%, -1 @

random variable (X, Y) given by f (x, y) =

The joint p.d.f of a two dimensional random
2
variable (X, YY) is given by f(x, y)= xy? +%;

05xs2,0£y:§1,cr;‘mpute

o Py <ly

@ Px<y)
@) PE+Y<1). ®)
Or

“The equations of two regression lines obtained

in a correlation analysis are given by
3x+12y =19; 3y + 9x = 46 . Find

(1)  The value of correlation coefficient

(2) Mean value of x and y. (8)

If the pdf of a two dimensional random
variable. (X,Y) is given by
flx,y)=2+30<xy<1, find the p.df of
U=Xxy. ®)
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that atmost 60 percent of the shoppers
entering the store leaves without making a
purchase. A random sample of 50 shoppers
should that 35 of them left without making a
purchase. Are these sample results consistent
with the claim of the salesmen p at 5%
level? 8

(i) A random sample of 100 items drawn from a
universe with mean value 64 and standard
deviation 3, has a mean value of 63.5. Is the
difference in means significant? What will be
your inference whenthe sample has 200 items?
Use a level of significance of 0.05. (€3]

Or
() () An experiment was conducted on a set of nine
plants treated with hormones and another set
of ten plants without treatment. The number
of pots per plant was noted and the data
summarized are given below. Examine
whether hormone treatment exercises real
effect on the number of pots per plant at 5%.(8)
Size Mean no. of pots  Sum of squares of
deviation from mean

Sample I 9 22.3 112.7
SampleII 10 19.3 98.6
(ii) Two independent samples of eight and seven
items had the following values of the variable.
Samplel: 9 111311 15 9 12 14
Samplell: 10 121014 9 8 10

Do the estimates of population variance differ
significantly at 5% level? 8)
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The following data represent the number of units of
production per day turned out by four randomly
chosen operators using three milling machines

Machines
1 150 151 156
Operators 2 147 159 155
3 141 146 153
4 154 152 159

Perform analysis.of variance and test hypothesis
@ That the machines are not significantly

different
(i) That the. operators -are not significantly
different at 5% level. (16)

Or
The following is the Latin square lay out of a design
when 4 varieties of seeds are being tested. Use
analysis of variance and state whether the varieties
areé significantly different. (16)
A B C D
105 95 125 115
C D A B
1157126 105 105
D o] B A
115 95 105 115
B A D C
95 135 95 115





