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Unit: 3 –Sampling and Hypothesis testing 

 

Sampling- Sampling methods, Sampling error and standard error-relationship 

between sample size and standard error. Testing hypothesis-testing of means and 

proportions- large and small samples- z test (15 Hours)       

Learning Objectives: To understand the sampling and hypothesis testing 

Course Outcome: Explain the sampling, hypothesis testing, large and small samples 

 

Overview: 

            Sampling means selecting the group that you will actually collect data from in your 

research. For example, if you are researching the opinions of students in your university, you 

could survey a sample of 100 students. In statistics, sampling allows you to test a hypothesis 

about the characteristics of a population. 

           A sampling error is a statistical error that occurs when an analyst does not select a 

sample that represents the entire population of data. As a result, the results found in the 

sample do not represent the results that would be obtained from the entire population. 

           Hypothesis testing is a form of statistical inference that uses data from a sample to 

draw conclusions about a population parameter or a population probability distribution. First, 

a tentative assumption is made about the parameter or distribution. This assumption is called 

the null hypothesis and is denoted by H0. 

 

             - Sampling 

 - Sampling methods 

 - Sampling error 

 - Standard error 

 - Sample size 

 - Testing hypothesis 

 - Means and Proportions 

 - Large samples 

 - Small samples 

 - Z test 
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Additional Resources: 

https://www.youtube.com/watch?v=VK-rnA3-41c  . 

Practice Questions: 

Section – A 

1. Define Sampling.  

2. Define Standard error. 

3. Define Sampling distribution. 

4. Define degrees of freedom. 

5. Define non sampling errors. 

6. State null hypothesis 

7. State alternative hypothesis 

8. Explain one tailed test. 

9. Explain two tailed test. 

10. What is meant by proportion. 

11. Write the uses of t-distribution 

Section – B 

1. Explain about the choice of sampling method. 

2. Distinguish between population, sample distribution and sampling distribution. 

3. Explain about the Sampling methods  

4. Explain about the principles of sampling. 

5. The mean length of life of a certain cutting tool is 41.5 hours with a standard 

deviation of 2.5hours. What is the probability that a simple random sample of size 50 

drawn from this population will have a mean between 40.5 hours and 42 hours? 

6. Safal, a tea manufacturing company is interested in determining the consumption rate 

of tea per household in Delhi. The management believes that yearly consumption per 

household is normally distributed with an unknown mean 𝜇 and standard deviation of 

1.50kg (a) If a sample of 25 household is taken to record their consumption of tea for 

one year, What is the probability that the sample mean is within 500gms of the 

population mean ? (b) How large a sample must be in order to be 98 percent certain 

that the sample mean is within 500gms of the population mean? 

7. The particular brand of ball bearings weighs 0.5kg with a standard deviation of 

0.02kg. What is the probability that two lots of 1000 ball bearings each will differ in 

weight by more than 2gms. 

8. An experiment was conducted to compare the mean time in days required to recover 

from a common cold for person given daily dose of 4mg of Vitamin C versus those 

who were not given a vitamin supplement. Suppose that 35 adults were randomly 

deviations for the two groups were as follows: 

 Vitamin C  No Vitamin Supplement 

Sample size 35 35 

Sample mean 5.8 6.9 

Sample standard deviation 1.2 2.9 

 

9. An auditor claims that 10 percent of customers ledger accounts are carrying mistakes 

of posting and balancing. A random sample of 600 was taken to test the accuracy of 

https://www.youtube.com/watch?v=VK-rnA3-41c


posting and balancing and 45 mistakes were found. Are these sample results 

consistent with the claim of the auditor? Use 5 percent level of significance.  

Section – C 

1. Write briefly about the sampling methods? 

2. A continuous manufacturing process produces items whose weights are normally 

distributed with a mean weight of 800gms and a standard deviation of 300gms. A 

random sample of 16 items is to be drawn from the process. (a) What is the 

probability that the arithmetic mean of the sample exceeds 900gms? Interpet the 

results. (b) Find the values of the sample arithmetic mean within which the middle 95 

percent of all sample mean will fall. 

3. Car stereos of manufacturer A have a mean lifetime of 1400 hours with a standard 

deviation of 200 hours, while those of manufacturer B have a mean lifetime of 1200 

hours with a standard deviation of 100 hours. If a random sample of 125 stereos of 

each manufacturer are tested, what is the probability that manufacturer A’s stereos 

will have a mean lifetime which is atleast (a) 160 hours more than manufacturer B’s 

stereos and (b) 250 hours more than the manufacturer B’s stereos? 

4. Explain about the Sampling distribution of difference between two sample mean. 

5.  Explain about the Sampling distribution of difference of two proportions. 

6. Ten percent of machines produced by company A are defective and five percent of 

those produced by company B are defective. A random sample of 250 machines is 

taken from company A and a random sample of 300 machines from company B.What 

is the probability that the difference in sample proportion is less than or equal to 0.02? 

7. A firm believes that the tyres produced by process A on an average last longer than 

tyres produced by process by B. To test this belief, random samples of tyres produced 

by the two processes were tested and the results are: 

Process Sample size Average Lifetime 

(in km) 

Standard deviation 

(in km) 

A 50 22,400 1000 

B 50 21,800 1000 

 

8. 12 students were given intensive coaching and 5 tests were conducted in a month. The 

scores of tests 1 and 5 are given below  

No.of 

Students 

1 2 3 4 5 6 7 8 9 10 11 12 

Marks in 1st 

test 

50 42 51 26 35 42 60 41 70 55 62 38 

Marks in 

5th test 

62 40 61 35 30 52 68 51 84 63 72 50 

.Do the data indicate any improvement in the scores obtained in tests 1 and 5. 

9. An auto company decided to introduce a new six cylinder car whose mean petrol 

consumption is claimed to be lower than the existing auto engine. It was found that 

the mean petrol consumption for 50 cars was 10km per litre. Test for the company at 5 

percent level of significance, the claim that in the new car petrol consumption is 9.5 

km per litre on the average.  

. 
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