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Marks : 19

Time : 3 hours

The figures in the margin indicate full marks

for the questions

Answer three questions, taking one from each Unit.

Question No. 7 is compulsory

UNIT—I

1. A farmer sells milk everyday. The amounts of 

milk sold (in kg) per day are shown below :

Day Milk Sold Day Milk Sold Day Milk Sold

1 30·5 11 28·7 21 28·0

2 24·6 12 25·0 22 28·0

3 32·4 13 26·0 23 28·0

4 22·6 14 25·0 24 28·0

5 20·5 15 26·0 25 29·0

6 28·9 16 25·0 26 31·0

7 30·4 17 25·0 27 32·0

8 30·2 18 26·0 28 30·0

9 30·6 19 25·0 29 28·0

10 26·6 20 30·0 30 29·0
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(a) Draw all possible linear systematic

samples of days after every 5 days to

estimate the total amount of milk sold

in the market.

(b) Estimate the variance of the estimated

total milk production.

(c) Estimate the gain in precision of

systematic sampling compared to SRS.

1+2+2=5

2. Consider the following data :

Sl.

No.

Jute

production 

( )y

(in 100 kg)

Land

cultivated 

( )x

(in acre)

Sl.

No.

Jute

production 

( )y

(in 100 kg)

Land

cultivated 

( )x

(in acre)

1 2·2 0·5 11 4·5 1·0

2 2·6 0·8 12 3·0 0·5

3 4·0 1·0 13 2·8 0·6

4 6·5 2·0 14 2·4 0·6

5 4·6 1·2 15 3·5 0·8

6 6·0 2·2 16 4·5 1·4

7 2·5 0·5 17 8·0 1·5

8 2·5 0·6 18 10·0 2·0

9 3·0 0·9 19 12·5 2·2

10 7·0 1·5 20 8·5 1·8

Find the ratio estimate of total jute

production in the area. Also find 95%

confidence limit of the total jute production. 5
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UNIT—II

3. To estimate the total production of lotus in a

district, the area is divided into 10 clusters in 

such a way that in each cluster, there are

6 farmers living in nearby area. The data is

given as follows :

Sl. no. of 

clusters

Production of lotus (in kg) of different farmers

1 2 3 4 5 6

1 6·2 7·0 6·0 5·8 7·5 3·8

2 4·8 5·0 6·7 4·8 9·0 7·5

3 8·2 8·0 3·8 4·0 3·0 5·4

4 7·6 7·0 6·2 8·7 6·0 7·0

5 4·4 5·5 6·2 4·8 7·2 5·0

6 4·8 4·4 5·4 6·2 7·0 8·0

7 5·6 6·2 6·8 7·0 6·4 6·8

8 7·4 9·0 8·7 8·0 5·5 4·0

9 6·7 6·2 7·0 7·0 5·4 5·1

10 6·0 9·0 6·0 6·0 4·8 4·8

(a) Select a cluster sample of size n = 4 to

estimate the total lotus production in

the area.

(b) Find the relative efficiency of cluster

sampling compared to SRS. Also

estimate the relative efficiency. 2+3=5
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4. The rural administration unit under a police

station is divided into 20 clusters in such a

way that in each cluster there are 6 farmers

living nearby and have milking cows. 20% of

clusters are selected by SRSWOR and 50%

farmers of each selected cluster are also

selected by SRSWOR to estimate the total

milk production in the study area. Estimate

the total milk production and also estimate

its standard error. Compare two-stage

sampling with simple random sampling : 5

Sl. No.

Milk production of different farmers in clusters 

( )yij  (in kg)

1 2 3 4 5 6

1 5·0 6·2 7·4 10·2 2·8 3·0

2 6·0 6·2 4·5 2·5 3·0 2·0

3 4·0 6·0 5·0 4·0 4·0 6·2

4 5·0 3·0 3·0 5·0 5·0 5·0

5 7·0 4·5 5·0 3·0 3·5 4·0

6 8·0 3·0 8·0 3·0 4·0 5·0

7 1·5 1·5 1·5 2·0 7·0 7·0

8 4·0 3·5 3·0 6·0 10·0 8·6

9 5·0 5·0 6·0 8·0 4·2 1·5

10 6·0 1·8 1·5 1·5 4·5 5·0

11 4·0 4·5 5·0 3·5 3·2 3·0

12 8·0 9·0 10·0 10·0 4·5 2·0

13 3·0 2·0 2·5 2·0 10·5 12·0 

14 8·0 7·5 4·2 4·0 6·5 1·5
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Sl. No.

Milk production of different farmers in clusters 

( )yij  (in kg)

1 2 3 4 5 6

15 2·0 2·5 12·6 1·8 8·6 9·5

16 8·0 9·0 10·2 11·6 1·2 2·4

17 5·0 6·2 7·5 8·0 2·0 3·0

18 6·0 2·5 4·5 6·0 5·0 4·9

19 8·1 7·2 6·2 7·0 2·0 2·0

20 7·0 6·0 2·4 1·5 4·6 5·0

UNIT—III

5. On tossing five coins 192 times, the

frequencies of 0 to 5 heads are

No. of heads : 0 1 2 3 4 5

Frequency  : 6 26 73 66 14 7

Ascertain the fairness of the coin. 5

6. The following are the scores of certain

randomly selected students at mid-term (MT) 

and final examinations :

MT scores, X : 55 57 72 90 57 74

Final scores, Y  : 80 76 63 58 56 37 75

Test if the distribution of scores at two

occasions is the same using Mann-Whitney

U test at 5% level of significance. 5

7. Viva voce. 4
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