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Instruction to Candidates:

1) Attempt any Five questions.

2) All questions carry equal marks.

Ql) What are the various approaches to study the research problem and problem
formulation.' Explain through exampl~.

Q2) (a) An Urn contains 6 white, 4 red, and 6 black balls. If 3 balls are drawn
at random, find the probability that it contains

(i) one of each color.

(ii) at least one is black.

(b) A factory produces a certain type of outputs by three types of machines.
The respective daily production figures are:

Machine I : 3000 units; Machine II: 2500 units; Machine III: 4500
units.

Past experience shows that 1% of the output produced by machine I is
defective. The corresponding fractions of defectives for the other two
machines are 1.2% and 2% respectively. An item is drawn at random
from the day's production run and it found to be defective. What is
probability that it comes from the output of:

(i) Machine III (ii) Machine II.

Q3) (a) A bag contain 50-tickets numbered 1 to 50. Three tickets are drawn at
random from the bag. What is the probability that the numbers on the
selected tickets are in arithmetic progression?



(b) The following data are the number of seeds germinating out of lOon
damp filter for 80 sets of seeds..Fit a binomial distribution to these
data:
x: 0 1 2 3 4 5 6 7 8 9 10
f: 6 20 28 12 8 6 0 0 0 0 0

-

Q4) (a) Define correlation coefficient r and show that -1:S;r:S;1.

(b) Fluctuations in the rate of two articles A and B are given below. Find
out which of two shows greater variability:

A: 618 619 616 623 620 624 622 625 622 625 626 625

B: 2152.5 2132.5 2134.25 2132.5 2145 2142.5 2146.25 2130 2146.15 2142.5 21502135

Q5) (a) The distribution function of a random variable X is given as:

O,x<O

~ ,0:S;x<1
2

F(x)= ~3,1:s;x<2

. ,11 2 3

l
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1,x~3

Find the values of

(i) P (x > 1/2)

(ii) P(2 <x:S;4)

(iii) P (x = 1).

(b) A random variable X has the following probability distribution:

~1011121314151617 !
. -I I !.

P(x) I 0 I k I 2k I 2k I 3k I k2 I 2k2 I 7k2+k J

Q6) (a) Define poisson distribution and derive its mean.
(b) A car firm has two cars, which it hires out day by day. The number of .

demands for a car on each day follows Poisson distribution with mean
1.5. Calculate

.
(i) The proportion of days on which neither car is used.
(ii) The proportion of days on which some demand is refused.



.4
(c) Gauges are used to reject all components where a certain dimension is

not within the specifications I.50:td. It is known that this measurement

is normally distributed with mean 1.50 and standard deviation 0.2.
Determine the value of d such that the specification covers 98% of the
measurements.

Q7) (a) An industrial safety program wa~ recently instituted in the computer
chip industry. The average weekly loss in the man-hours due to accident
in 10 similar plants before and after the program is as follows:

Plant I 1 I 2 ! 3 14 15 16 I 7 8 i 9 . 10__I

Beforei30.5118.5124.5132 116 115.123.5125.528 28 I

After 123 121 122 128.5114.5115.5124.5121 i 23.5.16.5

Determine whether the safety program has been proven to be effective.

(b) The following table gives the level of education and marriage.
adjustment score for a sample married woman. Can you conclude from
the above that higher the level of education, greater the degree of
adjustment in marriage?

I . Marriage - Adjustment Score

Level of Education I VerY 10\~-1 Low I High I

162r--
30

~

III

College

High School
Middle School

124
~
, 22
L::-::
132

1 97

28

10

58

41

20

Q8) Write a short note on
(a) Stratified Random Sampling.
(b) Systematic Sampling.

(c) Summative models. .

(d) Multidimensional Scaling.


