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Reg. No. :

Question l"aper Code : 31363

B.E./B.Tech. DEGREE EXAMINATION, NOVEMBER/DECEMBER 2010.

Fourth Semester
Mechanical Engineering

MA 1253/MA 1259 — PROBABILITY AND STATISTICS

{Common to Production Engineering, Automobile Engineering, Information
'Technology, Textile Technology, Textile Technology (Textile Chemistry) and Textile
Technology (Fashion Technology)

{Regulation 2004)
(Common to B.E. (Part-Time) Third Semester, Mechanical Engineering —
Regulation 2005))
Time : Three hours ) Maximum : 100 marks

Statistical tables are permitted.
Answer ALL questions.
PART A — (10 x 2 = 20 marks)

1. A coin is flipped twice. What is the conditional probability that both the flips
result in head, given that the first flip is a head?

2. The distribution function for a random variable X is
_ 2
Ple)= 1-e, x> 0.
0, x<0
Find P(-3 < X < 4).

3. Let X be a random variable which follows binomial distribution with
parameters n and p. Find the moment generating function of X.

4. Let X be a continuous random variable with probability density function
flx}=2e™™, x>0, determine E(XZ)
5. Prove that Cov(aX,bY) = abCou(X,Y).

6.  State central limit theorem.

7. A random sample of 100 recorded deaths in the United States during the past
year showed an average life span of 71.8 years. Assuming a population
standard deviation of 8.9 years, does this seem to indicate that the mean life
span today is greater than 70 years? Use a 0.05 level of significance.
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12.

In one sample of 8 observations the sum of the squares of deviations of the
sample values from the sample mean was 84.4 and in another sample of
10 observations, it was 102.6. Test whether the difference in variance is

significant at 5 percent level Using F-test.

What are the basic designs of experiment?

Depict the ANOVA table for a three way classification.
PART B — (5 x 16 = 80 marks)

(a) () In answeringa question on a multiple-choice test, a student either
knows the answer or guesses. Let p be the probability that she
knows the answer and 1 — p the probability that she guesses.
Assume that a student who guesses the answer will be correct with
probability 1/5. What is the conditional probability that a student
knew the answer to a question given that she answered it correctly?

x+1

Gi) If X has the probability density function flx}= ~lgx <l
find the first four central moments. (8}
Or
(b @ If the event A and B are independent, prove that A° and B° are
also independent. ) 4
(i) If a random variable X has the moment generating functior
My{t)= gi—t , determine the standard deviation of X. (4
(i) If the density function of a continuous random variable is given by
ax, 0<x <l
a, 1<x<2
f(x)— 3¢-x, 2<x<3
0, otherwise.
Find the value of a and the cumulative distribution function of X. (¢

(@ @ IfXis a Poisson random variable such that P(X = 2) = %P(X =1

find P(X =0). «
i) If Xis uniformly distributed over (0,10), find (1) PX < D (P >
(3) PB <X <9 , (

(). If one copy of the magazine out of 10 copies bears a special pri
following geometric distribution, determine the mean and variance

{
Or
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(b) (i) Suppose that the number of typographical errors on a single page «
the book has a Poisson distribution with parameter 4 = 1/
Calculate the probability that there is atleast one error on the give
page. (¢

(ii) In a normal distribution, 7 percent of items are below 35 and 1
percent of the items are above 63. Find the mean and standar

deviation of the distribution. (¢
(iii) Let X be a continuous random variable with probability densit
function
Jx/ 12, 1<x <5
)= | 0, otherwise
Find the probability density function of ¥ = 2X - 3. [(

(a) (i) Tworandom variables X and Y have joint density function

2. % g<xz< <y<
f(x,y): x° + 3 0<x<1,0<y<2
0, otherwise
Are X and Y independent? Also find f(x/y) and f(y/x). (1

(ii) The J:oint density function of two random variable is given L
flx,y) = e ¥ 0,y >0. Determine the probability densif
X+Y

function of U = CE (

Or

() If fle,y)=k6E-x-3),0<x<2 2<y<4, find the value of % ar
hence also determine the correlation coefficient betwec
XandY. (1

(a) (i) The specifications for a certain kind of ribbon call for a me:
breaking strength of 180 pounds. If five pieces of ribbon (random
selected from different rolls) have a mean breaking strength
169.5 pounds with a standard deviation of 5.7 pounds, test the nu
hypothesis # = 180 pounds against the alternative hypothes
1< 180 pounds at the 0.01 level of significance. Assume that tl

population distribution is normal. (

(i) The following table gives the number of train accidents in a count:
that occurred during the various days of the week. Find wheth

the accidents are uniformly distributed over the week. {
Days : Sun Mon Tue Wed Thu Fri Sat
No. of accidents : 20 18 13 23 26 11 15
Or
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Q) A manufacturer of car batteries claims that the life of his batteries
is approximately normally distributed with a standard deviation
equal to 0.9 years. If a random sample of 10 of these batteries has a
standard deviation of 1.2 years, do you think that ¢ > 0.9 years?
Use a 0.05 level of significance. (8]

() On a particular proposal of national importance, Democrats and
Republicans cast votes as indicated in the table below :

In Favour Opposed  Undecided
Democrats 85 78 37
Republicans 118 61 25

At 0.05 level of significance, test the hypothesis that there is nc
difference between the two parties insofar as this proposal i
concerned. (8

A company wishes to test four different types of tyres : A,B,C and D. The
tire’s lifetime as determined from their treads are given (in thousands o
miles) in the following table, where each type has been tried on si:
similar automobiles assigned at random to the tires. Determine whethe;
there is a significant difference between the tires at the (i) 0.05 ant

(ii) 0.01 levels. (16
A |33 |38 |36 |40 |31 |35 '
B |32 140 [42 [38 |30 {34
C |31 [37 35 |33 i34 |30
D ]29 {34 (32 (30 |33 |31

Or

The following table shows the yield per acre for 4 different plant crop
grown on lots treated with 3 different types of fertilizers. Determin
whether there is a difference in yield per acre (i) due to fertilizers (ii) du

to crops, at 0.05 level of significance. (1€
Cropl [CropIl |CroplIl |CropIV
Fertilizer A 4.5 6.4 7.2 6.7
Fertilizer B 8.8 7.8 9.6 7.0
Fertilizer C 5.9 6.8 5.7 5.2
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