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REGULATIONS 2007
EIGHTH SEMESTER
MA 1253 — PROBABILITY AND STATISTICS
MECHANICAL ENGINEERING
{Common to Automobile Engineering)

Time: Three Hours Maximum:100 marks

ANSWER ALL QUESTIONS
PART-A (10x2=20 marks)

What is meant by conditional probability?
If4 © B, prove that P{4/C}.< P(B/C)

The mean. and variance of a binomial distribution are 4

and; respectively. Find P(X = 1), if n=6.

Write down the 'form\lla of mean and variance of Weibull

distribution.

What are the conditions to be satisfied for a Joint
probability density function?

What is a Scatter diagram? What is its role in correlation
analysis?

What are the different types of errors in Hypotheses

testing?
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Enumerate the uses of t-distribution.

What are the basic principles of experimental design?

What is the total number of all possible Latin squares of

order 37
@ O
[Cva

®)

@

(i)

PART—B (5x16=80 marks)

In a shogting test, the pmzbability of (8
1
hitting the target is ~for A, = for B and

- fox\ C. If all of them fire at the target,

ﬁnd the probability that (i) none of
them hits the target (i) at least one of
them hits the target.

1f A and B are any two events, show (8)
that

CPANB) £ PlA) P(A u B) < P(A) + P(B}

Or
fx e /2 xz0 @®)
I o {x e x=z }
Pl o x<@
Show that p(x) is a pdf

Find its distribution function.

1f the random variable “k” is uniformly (8)
distributed over (0,5), what is the
probability that the roots of the
equation

4x% 4 akx + (k + 2) = Oare real?
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A factory has 10 machines which may need (16)
adjustment from time to time during the day.
Three of these machines are old, each having

1
a probability of by of needing adjustment

during the day and 7 are new, having

1
corresponding probability of o Assuming

that no machines needs adjustment twice on
the same day, find the probabilities that on a
particular day

@

(i)

(i)

Just two old and no new machines
need adjustment and

Just two machines that need
adjustment are of the same type.

Or

In an Engineering examination, a
student. is considered to have failed.
Secured second class, first class and
distinction according as he scored less

“than 45%, between 45% to 60%,

between 60% and 75% and above 75%
respectively. In a particular year 10%
of the students failed in the
examination and 5% of the students
got distinction. Find the percentage of
students who got first class and second
class, considering normal distribution.

If X and Y are independent Random
variables  following N(8,2) and
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N(12,4v 3) respectively. Find the value
of A such that
PX -Y <2 =pX+2v22)

The joint pd of a two dimensional RV(X)Y) is (16)
given by

2
Flayy =xy 4+
0<x<20Xy%1

Compute:

@ PXx=1)

1

@ P <3

(iii) P(XE) :1, V< %)

(iv) P(i—‘%}

© ( *_a)
X»t

wi) P(X <Y)
(i) P(X+Y<1
Or

Q) If X and Y are two RV’s with variances (8)
Of and oy respectively. Find the value
of “k”, if U=X+kVand

V=X+4 i_‘:-y are uncorrelated.

@) Given that x=4y+5 and y=kx+4 are the (8)
regression lines of X on Y and Y on X

1
respectively so that 0 <k < It If
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k= %o:, find the means of X and Y and
Tyy -

The mean value of a random sample of
60 items was found to be 145 with a
S.D of 40. Find the 95% confidence
limits for the population mean. What
gize of the sample is required to
estimate the ‘population mean within
five of its actual value with 95% or
more confidence, using the sample
mean?

A sample of 100 students is taken from
a lange population. The mean height of
the studentsin this sample is 160 cm.
Can it be reasonably regarded that, in
the poﬁulatiqn, the mean height is 165
em and the standard deviation is 10
em?

Or

The average production of 16 workers
in a factory was 107 with a S.D of 9,
while 12 workers in another
compafable factory had an average
production of 111 with a S.D of 10. Can
we say that the production rate of
workers in the latter factory is more
than that in the former factory?

Five coins are tossed 256 times. The
number of head observed is given
below. Examine if the coins are true.

@®

®

®

@®




[image: image6.png]15.

(a)

(®)
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Analyze the variance in the following Latin (16)

square of yields (in kgs) of paddy where A B,
C, D denotes the different methods of
cultivation,

D122 Al21 C123 Bi22 7
B124 €123 Al122 D125
Al120 B119 D120 C121
Ci122 D123 B121 Al22

Examine whether the diffetent methods of
cultivation/ haye given significantly different
yields.

Or

A random sample is selected from each of 3
makes of ropes and their breaking strengths
(in MPa) are measured with the following
result.

70,72, 75, 80, 83
160,65, 57, 84, 87, 73
:100, 110, 108, 112, 113, 120, 107

Test whether the breaking strength of the
ropes differ significantly.

(16)





