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(a)

(&)

(e

(2)
Distinguish between prior and posterior probability

with example. 5

e
L

Suppose a black ball has been drawn from E)ne
of three bags, the first containing three black balls
and seven white, the second five black balls and
three white, the third eight black balls and four
white; what is the probability that it is drawn from

the first bag? 4

A problem in Statistics is given to three students,
A, B and C. Chances of A and B solving it
are 1/3 and 1/4 respectively. What is the probability
of C solving the problem when it is known that

the probability that the problem would be solved
is 3/5 17 6
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Define the concept of subjective probability with

appropriate example. 5

Three balls are drawn successively from a box
containing 6 red balls, 4 white balls and 5 blue balls,
Find the probability that they are drawn in the order
red, white and blue if each ball is (@) replaced, (b) not
replaced. ' Ix2=6

The probability that a contractor will get a plumbing
contract is 2/3, and the probability that he will not
get an electric contract-is 5/9. If the probability of
getting any one contract is 4/5, what is the probability

that he will get both the contracts? 4
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(i) Under what condition, a binomial distribution is

symmetrical?

(i) How are mean and variance of a poisson

distribution related? 342=5

The following data relate to the performance of

students in two sections A and B in a preparatory

examination : 5
) Mean Standard
Section
Marks Deviation
A 43 5
B 41 1.5

The minimum pass marks in the examination are

36. Which section needs greater attention for
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preparing for annual examination, if marks are

assumed to be normally distributed? 5

(¢) (i) Calculate the minimum sample size that will
enable us to be 90% certain of estimating the
true proportion of the population of 40,000
University students that is in favour of the new
system with an error of plus and minus 2. It
is known that the proportion -of the population

favouring the new system is 0.2.

(ii)) What will be minimum sample size if the
propdrtion of the population favouring the new

system becomes 0.5 ? 5
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B 41 . 1.5
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Write five properties of normal distribution. 5

()

(i)

If a random variable x follows a poisson
distribution such that p(x = 1) = p(x = 2) find
the mean of the distribution and the probability

of x assuming zero value. 2+2=4

If the probability of a defective bolt is 0.1,
find the mean and standard deviation of the

distribution of defective bolts in a total

of 400, 2
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Calculate finite population multiplier and standard

error of mean when the following information

- is provided :

Sample size = 50, population size = 700, sample

standard deviation is ¥ 950. 242=4
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(a)
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(8)
Distinguish between a one tailed and a two tailed

with cxamples. 5

A consumer research organization routinely selects
car models each year and evaluates their fuel
efficiency. In this year’s study of two similar
subcompact models from two different automakers,
the average gas mileage for 12 cars of brand A
was 27.2 miles per gallon and standard deviation
was 3.8 mpg. The nine brand B cars that were
tested averaged 32.1 mpg and the standard deviation
was 4.3 mpg. At one percent significant level, should
it conclude that brand A cars have lower average

gas mileage than do brand B cars? 10
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Define an estimate. What are the desirable properties

of an estimate? 1+4

Dean of Students in an University is wondering about
grade distribution in the University. She has heard
grumblings that the GPAs in subject A are about
0.25 lower than those in subject B, A quick random

sampling of GPAs produced the following results :

Subject A : sample size = 11, mean = 2.98, standard

deviation = 0.176

Subject B : sample size = 13, mean = 3.368, standard.
deviation = 0.12].

Do these data indicate that there is a factual basis
for the grumblings? State and test appropriate

hypotheses at 1% level of significance. 10
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Distinguish between partial and multiple
correlations. 5

The foliowing table shows the observed and expected
frequencies in tossing a die 120 times. Test the

hypothesis that the die is fair at 5% level of

significance : 10
Die face 1 2131 41516
Observed
frequency | 1715 324116
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(i) Compare z and ¢ distribution. Draw
diagram. 2+1=3
(i) How are F and chi-square statistics
related? 2

A company wishes to purchase one of five different
machines A, B, C, D or E. In an experiment designed
to test whether there is a difference to the machines’
performance, each of five experienced operators
works on each of the machines for equal times. The
following table shows the numbers of units produced
per machine. Test the hypothésis that there is no
difference between the machines at 5% and 1%
levels of significance : 10

A 68 72 i 42 53
72 53 63 53 48
60 82 64 15 72
48 61 57 64 50
64 65 70 68 53
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68 72 77 42 53

72 53 63 53 48

60 82 64 75 72
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(i) Distinguish among p chart, R chart and X bar
chart. 3

() When a process is said.4t out of control? 2

Atter collecting data on the amount of air pollution
I Los Angels, the Environment Protection Agency
decided to issue strict new rules to govern the
amount of hydrocarbons in the air. For the next
year, it took monthly measurements of this pollutant
and compared them to the preceding year's
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measurements for corresponding months. Based on
the following data, does EPA have enough evidence
to conclude with 95% confidence that the new
rules were effective in lowering the amount of
hydrocarbons in the air? To justify these laws for
another year, it must conclude at 10% level of
significance they are effective. Will these laws still

be in effect next year? 10
Month Last year* | Current year
January 7.0 53
February 6.0 6.1
March 5.4 5.6
April 59 5.7
May 39 3.7
June 57 4.7
July 69 6.1
August 7.6 7.2
September 6.3 6.4
October 5.8 5.7
Novemir 5.1 49
December ,, 59 58

* measured in parts per million.
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Define coefficient of multiple determination
and standard error of estimate for a multiple
regression. 2.542.5=5

CEAT tyre company sells its sigma tires with a 50,000
mile tread life warranty. A quality control engineer with
the company runs simulated road tests to monitor the
life of the output from the Zigma tyre production
process. From each of the last 12 batches of 1,000 tires,
she has tested 5 tires and recorded the following results,
with x bar and R measured in thousands of miles.

Batch X bar R
1 50.5 1.1
2 49.7 1.6
3 50.0 1.8
4 50.7 0.1
5 50.7 0.9
6 50.6 2.1
7 498 0.3
8 51.1 08
9 50.2 23
10 504 1.3
i1 50.6 2.0
12 50.7 2.1

(i) Calculate the lower and upper control limits.

{if) Use the above to help the quality engineer to
construct an X bar chart.

(iif) Is production process in-control? 8+1+1

[P.T. O.
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Batch X bar R
1 50.5 1.1
2 49.7 1.6
3 50.0 1.8
4 50.7 0.1
5 50.7 09
6 50.6 2.1
7 49.8 0.3
8 51.1 0.8
9 50.2 2.3
10 504 13
11 50.6 2.0
12 50.7 2.1
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