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ENGLISH VERSION

Instructions : (1) As per the instruction no. 1 of page no 1.

(2) The figures to the right indicate full marks of
the question.

(3) Statistical tables and graph papers would be
supplied on request.

(4) Simple calculator can be used.

1  Answer the following questions : 10
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©

2 (a)
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1 2
If A:[ } then obtain A~ !.
3 4

The first three moments about 4 are respectively —1.5,

17 and —30. Obtain its mean and U;.
In usual notations if [Iz,=93100, I, =92040,
I.,=91580 then find the probability that

(1) A person aged 60 would survive 10 more years
(2) A person aged 60 would die within 5 years.

For a single sampling plan [40, 4, 1] with p'=15%,
obtain the probability of acceptance by hypergeometric
distribution.

The coefficient of correlation of 625 pairs of observations

is —0.6, then obtain 98% confidence limits for the
population co-efficient of correlation.

Explain the following matrices with illustrations. 4
(1) Transpose of a matrix
(2) Skew symmetric matrix
Solve the following equations by using inverse of a 4

matrix : 2x+y=4, 5x+3y=9

1 2 1
If A=|0 1 -1| then prove that 4
3 -1 1

A% 342 - A+9I=0

OR
Define a matrix. State the difference between matrix 4
and determinant.
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A factory produces two types of items x and y. These
items are produced on two machines M, and M, . For
producing each unit of x, 2 hours of machine M, and
5 hours of machine M, are used. and for producing
each unit of y, 3 hours of machine M, and 2 hours
of machine M, are used. The total hours available per
week of machine M, is 50 hours and on machine M,
is 70 hours. Find how many units of x and y should
be produced. Use matrix method.

Solve the following equations by using inverse of a
matrix : x+y+z=3, x+2y+3z=6, 3x+y+2z=6

Define discrete random variable. What is probability
Distribution ? State its properties.

The probability distribution of a random variable x is

given below. Obtain (1) E(x) (2) V(x) 3) E(2x-3)
4 V(2x-3)

X: -2 (-11]0 1 2
p(x): 0-2{0-1(0-3[10-3]0-1

For a distribution mean = 10, variance = 16, V| =1,

obtain first three moments about origin.
OR

Define central moments. Explain the meaning of skewness

and Kurtosis. Explain its importance in the study of
frequency distribution.

A player tosses two coins. If two heads turn up, he
gets Rs. 800. If one head turn up, he gets Rs. 100.
But if two tails turn up, he pays Rs. 100 penalty,
Calculate the expected value that can get. Also find
E (x+550)

Obtain the moment about mean for the observation
3, 4, 6, 7 and 10. Also state the shape of the curve.

What is the life table ? Sate the assumptions of life
table. Also state the uses of life table.

4
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Obtain the Gross Reproduction Rate and Net
Reproduction Rate for the following data :

Age :

16-20

21-25

26-30

31-35

36-40

41-45

46-50

Fertility

Female Births

Rate :
86.4

864

1056

480

288

48

38.4

Death Rate :

0.030

0.035

0.040

0.045

0.050

0.060

0.080

From the following data, obtain GFR and TFR. If there
are 4000 female babies in a total born children 7330,
obtain GRR. If the population of a city is 5 lakhs, obtain

CBR.

Age : 16-20(21-25 |26-30 |31-35|36-40 [41-45|46-50

No. of women

in thousand 25 20 18 15 12 6 4

No. of

Children born | 800 | 2400 [2000 | 1500 [ 500 | 120 | 10
OR

4

What is vital statistics ? State the methods of collecting 4
the vital statistics. Write the suggestions for improving
the defects.
Obtain standard death rates for the following data,
about two cities. And compare 1it.

Age City A City B Standard
Group |Population|No. of|Population|No. of | Population
(in '000) [death| (in '000) |death | (in '000)
0-5 4 160 10 300 10
5-25 40 800 40 600 35
25-50 26 260 25 300 40
>50 20 500 15 450 15

Obtain the value of those terms having question
mark in the following life table :

(¢]
X L, d, q, L, T, e,
21170768 | ? ? ? ? ?
22170367 403 [0-057 | ? 2394139 | ?

Obtain the formula of ATI for the single sampling plan.
Explain operating characteristic [O.C.] curve.

For the double sampling plan [1000, 40, 0, 60, 3] with

p'=3%, obtain ASN and ATI.

OR

Explain the following terms :

(1) Acceptable quality level (AQL)
(2) Consumer's Risk

4

3
3
6

[Contd...



(b) Explain the working method for the double sampling 3
plan [2000, 50, 0, 100, 2]

() For the plan [1000, n, 2] with p'=1% proportion 6
defective, if the probability of rejection is 0.08 and
ATI = 172, then draw o.c. curve. Also obtain the
producer's risk when AQL = 0.015 from the o.c. curve.

6 (a) Explain the method of testing of significance for the 4
difference between the two properties.

(b) The average yield and the variability for the “mango” 4
in two groups of plots, are given below. Is the difference
between the variability in the production significant ?

Use 1% level of significance.
| Group-I | Group-II

No. of plots 100 90
Average yeild per plot 1800 kg. 2000 kg.
S.D. per plot 40 kg. 50 kg.
(©0 The main office of a company is in Surat and its 4

branch office is in Mumbai. Personnel director would
like to know whether the employees of both the officers
would prefer to introduce the new method of working ?
For this purpose a sample survey was conducted. Out
of 500 employees from surat, 70% favoured the new
method, while, 35% of the employees out of 400 employees
from mumbai opposed the new method of working. Is the
difference between the two groups regarding their attitude
towards the new method of working significant ? Use 5%
level of significance.

OR
6 (a) Explain the following terms : 4
Null hypothesis, standard error.
(b) The manufacturer of “Diamond” claims that 95% 4

diamonds are of good quality in his total production
of diamonds. A sample of 200 diamonds is taken from
the total production for the inspection. It is found that
there are 18 defective diamonds. With the help of this
information. Test the manufacturer's claim at 5% level
of significance. Also obtain 95.45% confidence limits for
the population proportion.

(¢) The means of the two samples of the size 1000 and 4
1200 are respectively 65" and 65.3". Can we say that
both the samples have been taken from the population
with S.D. 4" ? Use 5% level of significance.
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