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Question Paper Code : P 1385

118 Teck, DEGREE EXAMINATION, NOVEMBER/DECEMBER 2005
Fourth Semester
Mechanical Engineerio
MA 125MA 1259 — PROBABILITY AND STATISTICS
(Regulation 2004)
(Comman to Automile Engineeing, Production Engincsring, Information

Technology, Textile Techzology (Textile Chemistry), Textile Technolagy, and Textile
Technology (Fashion Technology )

(Common to K. (Part-Time) Third Semestes — Regulation 2005)
Time - Three hours Masicaum : 100 marks
Statistical tablos are permitted.

Answer ALL questions.

PARTA (102 = 20 marks)

1. A sample space contains three sample points with associated prababilitics

given by 2p, p* and4p 1. Find the valuo of p

Tuen dice are rolled. What is the conditional probability that atleast ane lands
036 gven that the dice land in different numbers.

Suppose e aumber of accidents oceurring weekly on a particular streteh of &
with mean 3. Calculate the probabili

highwag fallows a Poisson distribution
Ut there is atleast one accident. this woel.

4 Find the probability density funetion of ¥ = ¢* if X is a uniform random

variable aver (0, 1)
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Let X and ¥ be continvous randams variables havig joint density function

Determize POX <1/

/hy\:;‘:}"\)‘:\,ﬂh\:l‘i)‘\‘ ¥ >12)

The corvelation coelficient of bwo random variables X and ¥ is - 1/4 while their
vasiances ave § and 5. Find the covarinnee

A vandom sample of 100 recorded deaths in the United States during the past
year showed an average Life span of TL8 vears. Assuming a population
Standard deviation of 8.9 years, docs this scom to indicate Usal the mean lfe
span today is greater than 70 years? Use a 0.05 level of significance.

Define Type Land Type Tl errors,

Define Latin square Design.

Depict the ANOVA Lable for a wa way classification.

PART B— (5 % 16 = 80 warks)

@ @) Avandom variable X has the density function

ef, 1sxsn
fl)=iex, 2ex<d
0, otherwise
Find the constant ¢ and P{1/2 < X < 3/2) ®

(i1 Find the first four moments about the origin for & random variable

X baving donsicyfoncton /(x) = 42

Or

W W Given pln =128, is probability funetion of a random

e
variable X, determine the distribution funetion and hence find
Pix =3 W

P1sss
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If a random variable X has the moment generating function

My detormine the variaee of X @

A computer center has three printers A, B and O, which prints at
different specds. Programs aze routed to the first available printer.
The probability that the programs ere ravted to the printers
A, B and C are 0.6, 03 and 0.1 respeetively. Occasionally a printer
will jam and destroy  print aut. The probability that priaters
A, and C will jam are 001, 0.05 and 001 respectively. Your
program is destroed when & printer jams. What is the probability
that printer A i< involved? ®

Suppose that a traince soldier shoots a Larget in an independent
fashion, If the prabahility that the target is shot on any one shot is
01

(1) What is the probability that the target would be hit on tenth

attempt?

han 4 shots?

() What is the probability that it Lakes him less

(31 What is the probability

that it takes him an even number of
shots? ®

State and prove the memorsless property of an exponcatial
distribution. ®

o

Trains arsive at a siation at 16 minates intervals starting at 4 2
If a passenger arvive s a station ot a time that is uniformly
distribated between 8,00 and 930, find the probability that e hes
Lo wait for the teaia for

(1) Tess than 6 minutes

mare than 10 minties. ®

In a class of students, the heights of Uhe students is normally

distributed. Six percent have heigh helow 60 inches ar 39 pescent
ind the mean and standard

are between 60 and 30 inches.
deviation of height. ®
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) The joint density fanction of two sandarn viviables X and ¥ 55 given
by flxy)=

)% ~0,y>0. Find the probabilicy density
X4v
z

function of U = ®
() 1 X, X;0. X, are Poisson variates with mean 2, use Central

Loit Theorem  to csimate  P(20<S, <180]  where
Xyttt X, and n =5 ®

1 (0 G The llowing arc the number of sales which a sumple of O
Salespeople of industrial chemicals in Gujarat and a sunple of 6
sales penple of industrial chemicals in Maharashtra made over &
certain fixed period of time

Gujarst 50 68 44 71 63 46 60 51 48
Mahacashtra 50 86 62 52 70 41

Assuming that the population sampled can be approximated clusely

with normal distributions having the same variance, test the oull

hypothesis 4 -, =0 against the alternative hypothesis

4ttty # 0 at the 0.01 Tevel of significance @

(i) When the first proof of 392 pages of @ book of 1200 pages were read.

the distribution of printing mistakes were found to be as follows

No.ofmistakesinapage: 0 1 2 3436

No. of pages 275

007521

i n Potsson distribution Lo the above data and test the gaodness of

fival5 percent level of significance. ®

or
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[image: image5.jpg]) i) Twoindopendent samples of sizos 7 and 6 have the following values

SampleA: 28 90 32 33 31 29 B4
SampleB: 29 30 30 24 27 28
Examine whether the samples have been drawn from normal

popula
significance. 5

having the same variance using 0.05 level of

Gl To determine whether there really is a relationship between an
emplayecs pexformance in Lhe company's training program and his
o hor ultimate suecess in the job, the company takes a sample of
400 cases from its very extensive files and oblains the results
shown in the following Lable

Below average Average Above average

Poor 23 &0 20
Average 28 n 60
Very ool 9 19 5

the 0.01 lovel of significance to test tho null hypothesis that the
performance in the training program and success in the job are
independent )

15w I order to determine whethor there is significant difference in the

~ durability of 3 makes of computer, samples of size 5 are selected from
oach make and the frequency of repair during the first yoar of purchase is
observed. The results are us follows

A5 6 o5 o907

Test whether there is significant difforence in the dwrability of the
3 makes of the computers. i
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the yield (i quintals) as below

Farmers 12 3 4
A 2o
B o191
¢ omouos
D219 10
Is these any significant difference betwecn
@ farmers

G manvres?

used four types of manures for the erop and obtained

i
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