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Answer ALL questions.
Statistical Tables are to be Permitted.

PART A — (10 x 2 = 20 marks)
Define random variable and give an example.

1

Check whether f(x}= ﬁ
{1+ x

—oo< x<oo is a probability density function
or not.

During war, 1 ship out of 9 was sunk on an average in making a certain
voyage. What was the probability that exactly 3 out of a convoy of 6 ships
would arrive safely?

State any two properties of normal curve in normal distribution.

Determine k for the bivariate random variables X and Y have the joint
k(4—xfy),05xs2,05 y<2

density function f(x,y) ={ 0 othorwi
. , otherwise
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11.

12.

Define covariance between two random variables X and Y.

Explain the term sample with an example.

Explain Type-I and Type-II errors in testing of hypothesis.

What are the basic principles of experimental design.

Explain Latin square design.

(a)

(b)

(a)

[63]

(i)

i)

(i)

@

PART B — (5 x 16 = 80 marks)

A is known to hit the target in 2 out of 5 shots., where B is known t
hit the target in 3 out of 4 shots. Find the probability of the targe
being hit when both try? 8

Find the mean and .variance of the density functior
x  for 0O<x<l
f(x): 2-x for l<x<2. 8

0 otherwise

Or

In a bolt factory machines A, B, C manufacture respectively 25, 3&
and 40 percent of the total. Of their output 5, 4 and 2 percent are
defectives holts respectively. A bolt is drawn at randorh from the
product and is found to be defective. What are the probabilities
that it was manufactured by machines, B or C? (8

A discrete random variable X has the following probability
distribution.

x 0 1 2 3 4 5 6 7’ 8
P(X=x) : a 38a 5a 7a 9a 1la 13a 15a 17a

(1) . Find the value of a?
(2 Find P(x<3), P(0<x<3), P(x23). )

In a large consignment of electric bulbs 10 percent are defective. A
random sample of 20 is taken for inspection. Find the probability
that (1) all are good bulbs (2) atmost there are 3 defective bulbs

- (3) exactly there are 3 defective bulbs. (8)

(i) -

Derive the moment generating function of normal distribution. (8)

Or
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14.

(b)

(a)

(b)

(a)

@)

(i)

)

(i)

(4]

(if)

)

(ii)

Trains arrive at a station at 15 minute intervals starting at
4.00 AM. If a passenger arrives at the station at a time that is
uniformly distributed between 9.and 9.30, find the probability that
he has to wait for the train for (1) less than 6 minutes (2) more than
10 minutes. 8)

Discuss the variance of gamma distribution. 8)

Find the marginal density functions of X and Y from the joint

2 2x+3 0<x,y<l1
Y Yy

density function f_ (x,y}=<5 (8)

0 elsewhere

The random variables X and Y have joint density function

x2+f3y— L0<x<1,0<y<2

fxy(xgy)= . Show that X and Y are

0, otherwise

not independent. Find the conditional density functions.

Or

The two regression lines are 4x—5y+33=0 and 20x-9y =107
and variance of X =25. Find the means of X and Y, the value of
rand o,. (8

Find the correlation coefficient and obtain the lines of regression
from the data given below. 8

X : 62 64 65 69 70 71 72 74
y : 126 125 139 145 165 152 180 208.

A random sample of size 16 values from a normal population
showed a mean of 53 and a sum of squares of deviation from the
mean equal to 150. Can this sample be regarded as taken from a
population having 56 as mean? Obtain 95% confidence limits for
the mean of the population. 8)

The theory predicts the proportion of beans in the 4 groups I, IL, III,
IV should be 9 : 3: 3: : 1. In an experiment with 1600 beans the

‘ numbers in the 4 groups were 882, 313, 287, 118. - Does the

experimental result support the theory? (€3]

Or



[image: image4.png](b) (i) . The mean life of 10 electric motors was found to be 1450 hrs
. with a S.D of 423 hrs. A second sample of 17 motors chosen
from a different batch showed a mean life of 1280 hrs with a
S.D of 398 hrs. Is there a significant difference between

means of the two sample. '

(i1) Give the two samples:
S ¢ 17 27 18 25 27 29 27 23

S, 16 16 20 16 20 17 15 21

Can we regard them as drawn from the populations with
. equal variance? 8

(a) A completely randomized design experiment with 10 plots and 3
treatments gave the following results.

Plot No. 1 2345 6 78 9 10

Treatment :A BC A C C A B A B

Yield 5 43 75 13 4 17

Analyse the results for treatment effects. (16)
Or

(b) - Three varieties of a crop are tested in a randomized block design with
4 replications, the layout being as given below. The yields are given in

kg. Analyse for significance. (16)
€48 Ab1 B52 A49
A47 B49 C52 C51
B49 C53 A49 B50.
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