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spelling, untidy work and illegible handwriting.
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indicated in the margin.
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( English Version )
Group - A

Answer any two questions. 10 x 2 =20
The probability mass function of a random
variable given by P(X =x)=(1- O)X_le. We
need to decide between H;:0=0-5 vus
H,:0=0-1 by following method.

Hqy will be rejected if x25. Find out the
probability of type-I and type-II error. 3 + 3
Prove that if B be the probability of type-II

error in hypothesis testing, then power of
testis 1-f. 4

The weights (in lbs) of 10 students
randomly chosen from a school are
following :

38, 36, 45, 40, 35, 39, 44, 45, 33 and 37.
Assuming that the weights are normally
distributed find a 95%
interval of the population mean. Given
that for 9 degrees of
P(]t]>2-262)=0:025. 4

confidence

freedom

The probability mass function of a
population is given by

F(0)=ux* 1 0<x<L;u>0). Find the
maximum likelihood estimator (MLE) of p.

6
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3.

a)

A frequency distribution table is given
below :

Daily wages (Rs.) | 50-55 | 55-60 | 60-65 | 65-70

No. of workers S 20 10 10
70-75 | 75-80 | 80-85 | 85-90
9 6 12 8
Find out the following :
i) Number of workers whose daily wages
is less than Rs. 80,
i) Number of workers whose daily wages

is more than or equal to Rs. 65 and
less than Rs. 85,
iii)  Arithmetic mean of wages. 1+2+3
If 6,.(>0) and cy(> 0) be the standard

deviation of two variables x and y

respectively then prove that, the correlation
coefficient between x and y,
. {var(x+y)—-var(x-y)}

4chy

where var ( x) = variance of x. 4

’

For a distribution of 250 values of a
variable, calculation showed that the
mean and standard deviation were 54 and
3 respectively. It was however, discovered
on checking that the two numbers 64 and
50 in the original data were wrongly
written in place of correct values 62 and
52 respectively. Calculate correct mean and
standard deviation. 2+3
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b) An ornithologist sitting in a park has
spotted a number of birds belonging to
6 categories. The exact classification is

given below :

Category 1 2 3 4 5 6

Frequency 6 7 13 17 §) 5

B.Sc.-11007-P

Test at 5% level of significance whether or
not the data is compatible with the
assumption that this particular park is
visited by Dbirds belonging to these
6 categories in the proportion

1 :1:2:3:1: 1. Given that

P(x2>11~07)=0~05 for 5 degrees of

freedom. 5
Group - B
Answer any three questions. 6 x 3 =18
From the partial records of correlation data the
following results are legible :
Variance of x is 9, Regression lines are

8x-10y+66=0 and 40x-18y=214. Find out

the following :

i) The mean values of x and y

ii) The correlation coefficient (r) between x
and y

iii)  The standard deviation of y. 2+2+2
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6.

A random sample (without replacement) of size 2
has been drawn from a finite population
containing the set { 1, 3, 5 } of size 3. Find out
the sample mean and standard error of sample
mean. 6
Explain with example what you mean by the
following terms in the context of hypothesis
testing :

i) Simple Hypothesis

ii) Composite Hypothesis

iii)  Critical region. 2x3
Explain what is wunbiased and consistent
estimator. Show that sample mean is a
consistent estimator of population mean. 2+4
The daily wages paid to the workers in two firms,

A and B belonging to the same industry are given

below :

Firm A Firm B
No. of workers 550 650
Average daily wages (Rs.) 50 45
Standard deviation (Rs.) 10 10-5

Answer the following questions :

i) Which firm A or B has greater variability in
individual wages ?

ii) Find out the average and standard
deviation of daily wages of all workers in

two firms taken together. 2+4
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The probability distribution function of a
population is

o {% 0<x<0

0, otherwise

Let Xl,XQ,...,X be a random sample from

n
above distribution. Show that the maximum
likelihood estimator of 6 based on this sample is
max (XI’XQ""’Xn)’ where max (Xl’XQ""Xn) is

the maximum value of XI’XQ“"Xn' 6
Group - C

Answer any four questions. 3x4=12

Show that in finding the arithmetic mean of set
of readings on a thermometer, it does not matter
whether we measure temperature in Centigrade
or Fahrenheit, but that in finding the geometric
mean it does matter which scale we use. Given
F-32_C
9 5’
Fahrenheit and C = temperature in Centigrade. 3
8 coins are tossed together and number of heads

where F = temperature in

resulting was noted. The operation was repeated
256 times and number of heads ( f) that were
obtained for different values of x were shown in
the following table :

0 1 2 3 4 5 6 7 8

1 9 [26 59 72|52 |29 | 7 1
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Calculate 3rd quartile, 4th decile and 27th

percentile from the table. 3

RSEREERE

QP Code : 18UT114EMT13 2

13.

14.

15.

16.

17.

A sample of size 900 has been drawn from a
normal population with mean = 0-1 and standard
deviation = 2-1. Find out the probability that the

sample mean is negative ( -ve).

o0
2
Given that — f e /2dx=0.0765 . 3

V2r

143

Assume y—y=byx(x—x) and X—X=bxy(y—y)

are the equation of regression lines of y on x and

x on y respectively. Find out the angle between
these two lines when (i) r=0 and (i r=1,
where r = coefficient of correlation and x, 5 are

the means of x and y respectively. 3

Prove that the sum of the squares of deviation of
a set of values is minimum, when taken about

mean. 3
If t=t (xl,xQ,...,xn) be a consistent estimator of
a population parameter 6, then show that

ﬁt is also a consistent estimator of 0. 3

Find mean and variance of first N natural

numbers. 1+2
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18. Given that the marks obtained in a test is
normally distributed with a mean 100 and
standard deviation 12. Find
i) the probability that a random sample of

64 scores will have mean greater than 103.

V2

ii) the probability that a random sample of

2
2
Given, — Ie_x /24x=0-.977
—00

16 scores will have mean greater than 103.

1
2
Ie‘x /2 dx=0-841. 1%+ 13

Given,
271
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