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ENGLISH VERSION

Instructions:

(1)
2)

Q. 1.

The numbers on the right indicate the full marks for the question.
Show the required calculations as part of the answer.

Answer the following questions. (Any five)
What is meant by representative sampling?

In a shop, the weights of 4 items are 1.2 kg, 1.5 kg, 1.8 kg, and 2.2 kg
respectively. How many samples of size 3 can be taken from this population
without replacement? Prepare a list of the selected samples. Find the mean
of each sample.

The mean weight of a batch of 800 apples is 150 grams, and the standard
deviation ¢ = 25 grams. If a random sample of 100 apples is selected with
replacement from this batch, find the standard error of the sample mean.

For which type of data study is stratified random sampling method more
suitable?

A manufacturing company employs workers across three departments,
and their weekly production output (in units) is analysed. The population
is divided into three strata based on the department, with the following
details:

Department Number of Mean Production Variance of
Workers | Output (units) |Production Qutput
Assembly 80 120 25
Packaging 50 100 20
Quality Control 30 150 15

A stratified random sample is drawn from these departments, with sample
sizes of 16, 10, and 6 workers from the Assembly, Packaging, and Quality
Control departments, respectively. Determine the variance of the stratified
sample mean of production output.

In a town, there are 700 families. A systematic sample of size 70 is taken.
If the sample mean monthly grocery expense is 8,000 rupees, calculate the
estimated total monthly grocery expenses of the town.

The daily output (in units) of 40 workers in a factory is recorded as follows:
20, 25, 30, 35, 40, 45, 50, 55, 60, 65, 20, 25, 30, 35, 40, 45, 50, 55, 60, 65,
20, 25, 30, 35, 40, 45, 50, 55, 60, 65, 20, 25, 30, 35, 40, 45, 50, 55, 60, 65
A systematic sample of size 8 is taken, starting from the 2nd worker. Find
the mean of the selected systematic sample.

10
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Q.2. A. The daily wages of 5 workers in a business are ¥ 400, T 500, ¥ 600, %
700 and % 800 respectively. How many samples can be taken from this
population by sampling without replacement of size 2? Prepare a list of the

selected samples. From it, verify the following results. 10
1. E(y)=Y ,
-._N-n §
2. V()=
3. E(s*)=8

B. A telecom company evaluates the monthly data usage (in gigabytes) of its
customers across three subscription plans. The population is divided into

three strata based on plan type, with the following details: 04
Plan Type Number of | Mean Data | Variance of
Customers | Usage (GB) | Data Usage
Basic Plan 120 5 2
Standard Plan 80 10 3
Premium Plan 50 15 4

A stratified random sample is taken, with sample sizes of 24, 16, and
10 customers from Basic, Standard, and Premium Plans, respectively.
Compute the variance of the stratified sample mean of data usage and Find
the overall mean data usage across all customers in the company.

OR

Q. 2. A. The years of job experience of 6 employees working in a company are as
follows: 2, 4, 6, 8, 14, 16. 10

1. How many samples of size 3 can be taken by simple random
sampling method without replacement?

Prepared list all possible samples of size 3.
3. For each sample, calculate the sample mean.
4.  Verify the following results.

1. E(y)=Y

- _N-n &
2. V()=

B. A hotel has 10 rooms, out of which 4 are standard rooms and 6 are deluxe
rooms. 04
Daily rent of standard room (in %): 1000, 1200, 1400, 1500
Daily rent of deluxe room (in %): 2000, 2200, 2500, 2700, 3000, 3500
Then find the mean of daily rent of the hotel. If 3 rooms are randomly
selected from standard rooms and 2 from deluxe rooms, then find the
variance of the mean of daily rent of the stratified sample.
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Q. 3. A. A company has three departments. The number of employees in each

department and the variance of their monthly salaries are given below: 09
Department Number of Employees | Variance of Salary (%)
Accounts 50 5000
Human Resources 30 8000
Marketing 20 6000

The monthly salaries (in ) of randomly selected employees are as

follows:

From Accounts Department: 25,000, 28,000, 27,000, 26,000, 24,000

From Human Resources Department: 35,000, 34,000, 37,000, 33,000
From Marketing Department: 45,000, 46,000, 44,000
Find the stratified sample mean of the employees' monthly salaries and its

variance.

B. The monthly rent (in USD) of 30 tenants in an apartment complex is

recorded as follows:
300, 320, 340, 350, 360, 380, 400, 420, 430, 450, 310, 330, 345, 355, 370,
390, 410, 425, 440, 460, 315, 335, 350, 365, 375, 395, 405, 415, 435, 455
If a sample of 6 tenants is taken using the systematic sampling method, how
many samples can be obtained? Find the mean of monthly rent for each
sample. Show that, the systematic sample mean is an unbiased estimator of
the population mean. Obtain V' ( ;sy )

OR

05

Q.3. A. A bank has three branches. The number of customers in each branch and
the variance of their saving account balances are given below:

Branch Number of Customers | Variance of Balance (3)
Branch A 100 15,000
Branch B 60 12,000
Branch C 40 10,000

09

The saving account balances (in %) of randomly selected customers are

as follows:

From Branch A: 50,000, 52,000, 51,000, 49,000, 53,000
From Branch B: 40,000,41,000, 39,000, 42,000

From Branch C: 30,000, 31,000, 29,000

Find the stratified sample mean of the customers' saving account balances
and its variance.

B. The monthly internet data usage (in GB) of 42 users in a network is

recorded as follows:
5,8,10, 12,15, 18,20,7,9, 11, 14, 16, 19, 22, 6, 8, 10, 13, 15, 17, 21, 4,
7,9, 11, 14,16, 18,6, 8,10, 12, 15,17, 19,5,7,9, 11, 13, 16, 20
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If a sample of 7 users is taken using the systematic sampling method,
how many samples can be obtained? Find the mean of monthly internet
data usage for each sample. Show that, the systematic sample mean is an
unbiased estimator of the population mean. Obtain V()_;Sy ).

Answer any three of the following questions. 12
Explain population enumeration and sample enumeration.

Explain the advantages and disadvantages of simple random sampling
method.

Explain the proportional allocation method of determining sample size in
stratified random sampling.

Explain the process of stratified random sampling method.

Explain the advantages and limitations of the systematic sampling
method.
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