Module 4
1. The mean of 2, 4, 6, 8, and 10 is:
a) 5
b) 6
c) 7
d) 8

2. If each value in a data set is increased by 5, what happens to the mean?
a) It remains the same
b) It increases by 5
c) It decreases by 5
d) It doubles

3. The alternative hypothesis (H₁ or Hₐ) represents:
a) The statement that is assumed to be false
b) The statement that contradicts the null hypothesis
c) The hypothesis that always gets accepted
d) The hypothesis that must be tested at a 100% confidence level

4. In hypothesis testing, rejecting the null hypothesis (H₀) means:
a) The alternative hypothesis is definitely true
b) There is enough evidence to support the alternative hypothesis
c) The null hypothesis is always false
d) The alternative hypothesis is disproven

5. If we fail to reject the null hypothesis, it means:
a) The null hypothesis is true
b) There is not enough evidence to reject the null hypothesis
c) The alternative hypothesis is true
d) The sample size was too small
        6. A two-tailed test is used when:
a) The null hypothesis specifies a direction
b) The alternative hypothesis states that a parameter is either greater or less than a value
c) We only want to test if a parameter is greater than a value
d) The hypothesis test is invalid

7. Which of the following is an alternative hypothesis for testing whether a new teaching method is better than the old one?

a) The new teaching method has no effect on student performance.
b) The new teaching method improves student performance.
c) The new teaching method is equally effective as the old one.
d) The new teaching method is worse than the old one.

8. If a researcher claims that a new diet reduces cholesterol levels, the null hypothesis (H₀) should be:
a) The diet has no effect on cholesterol levels.
b) The diet reduces cholesterol levels.
c) The diet increases cholesterol levels.
d) The diet is the best in the market.

9. If the null hypothesis states that μ = 50, then the corresponding alternative hypothesis for a two-tailed test is:
a) μ > 50
b) μ < 50
c) μ ≠ 50
d) μ = 50

10. What happens if we incorrectly reject the null hypothesis when it is actually true?
a) Type I Error
b) Type II Error
c) No Error
d) The test is invalid

11. What type of error occurs when we fail to reject a false null hypothesis?
a) Type I Error
b) Type II Error
c) Sampling Error
d) Statistical Power

12. The Z-test is used when:
a) The sample size is small (n < 30)
b) The population standard deviation is known
c) The population variance is unknown
d) The data is non-normal

13. Which of the following is a key assumption of the Z-test?
a) The sample size must be less than 10
b) The data follows a normal distribution
c) The sample is biased
d) The standard deviation is unknown

14. The null hypothesis (H₀) in a one-sample Z-test is:
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15. A researcher performs a two-tailed Z-test at a 5% significance level. What is the critical Z-value?
a) ±1.645
b) ±1.96
c) ±2.33
d) ±2.58

16. A Z-score of 2.58 corresponds to a significance level (α) of:
a) 0.05
b) 0.01
c) 0.10
d) 0.001

17. A company claims that the average battery life of their new smartphone is 12 hours. A consumer group tests 100 phones and finds the average battery life to be 11.8 hours with a population standard deviation of 0.5 hours. At a 5% significance level what can we conclude? 

a. Company’s claim has to be rejected
b. Company’s claim has to be accepted
c. We cannot make a conclusion
d. The sample size is too small

18. A two-sample Z-test assumes that:
a) Both samples have known standard deviations
b) Both samples are dependent on each other
c) Both samples are from different distributions
d) Both samples must have the same mean

19. In a one-tailed Z-test at 5% significance level, the critical Z-value is:
a) 1.645
b) 1.96
c) 2.33
d) 2.58

20. A researcher wants to compare the mean IQ scores of two independent groups with known standard deviations. Which test should they use?
a) Paired t-test
b) One-sample t-test
c) Two-sample Z-test
d) Chi-square test

21. A researcher conducts a two-tailed Z-test at α = 0.01 and gets a Z-score of 2.40. What is the correct conclusion?
a) Reject the null hypothesis
b) Fail to reject the null hypothesis
c) Increase the sample size
d) Use a t-test instead

22. If a researcher conducts a one-tailed Z-test at α = 0.05 and gets a Z-score of -1.8, what is the correct conclusion?
a) Reject the null hypothesis
b) Fail to reject the null hypothesis
c) The test is invalid
d) Increase the significance level

23. A factory claims that the mean lifetime of its batteries is 1000 hours with a standard deviation of 50 hours. A random sample of 64 batteries has a mean lifetime of 990 hours. What is the Z-score?
a) -2.0
b) -1.6
c) 1.6
d) 2.0

24.  A Z-score of 1.96 corresponds to which confidence level?

a) 90%
b) 95%
c) 99%
d) 99.5%

25. The Chi-Square test is based on which type of data?
a) Continuous data
b) Categorical data
c) Ordinal data
d) Interval data

26. The Chi-Square test for independence is used to determine:
a) Whether two categorical variables are related
b) Whether two population means are equal
c) Whether a sample follows a normal distribution
d) Whether two variables are numerically correlated

27. The null hypothesis (H₀) in a Chi-Square test for independence states that:
a) The two variables are independent
b) The two variables are dependent
c) The two means are equal
d) The two variances are equal

28. If the calculated Chi-Square value is greater than the critical Chi-Square value, what should we conclude?
a) Reject the null hypothesis
b) Fail to reject the null hypothesis
c) Increase the sample size
d) Change the significance level

29. A teacher claims that the mean score of students in his class is greater  than 82 with a standard deviation of 20. A sample of 81 students was selected with a mean score of 90. The value of z is 
a) 4.1
b) -4.1
c) 3.6
d) -3.6
30. An online medicine shop claims that the mean delivery time for medicines is less than 120 minutes with a standard deviation of 30 minutes. Which test is suitable to test this? 
a) One tailed z test
b) Two tailed z test
c) T test
d) Chi square test
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