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STAT 200 – Exam 4 – Practice Exam Solutions 

 
1. E – μ is the parameter of interest because this problem deals with one quantitative 

variable.  
 
Note that answers A, B, and C can be eliminated immediately because the give the 
notation for statistics and this problem asks for a parameter. 

 
2. D – p is the parameter of interest because this problem deals with one categorical 

variable. 
 

3. B – Parameter because the proportion represents all Penn State students, not just a 
sample of Penn State students.  

 
4. A – Statistic because the proportion represents a sample of 500 Penn State students. 

 
5. A – Null hypothesis because it states that the proportions are equal.  

 
6. B – Alternative hypothesis because it is testing if the population proportion is greater 

than 12%. The null hypothesis would state that the population proportion is equal to 
12%. 

 
7. Ho: r = 0   

Ha: r > 0 
 

8. We reject the null hypothesis because the p-value is less than 0.05. That means we have 
evidence that there is a positive relationship between students’ scores on exam 1 and 
exam 2.  
 

9. Ho: μ1 − μ2 = 0 
Ha: μ1 − μ2 < 0 
 

10. Again, we reject the null freshman have a lower exam average than sophomores in STAT 
200.  
 

11. Ho: p = 0.5 
Ha: p < 0.5 



12. We fail to reject the null hypothesis because the p-value is greater than 0.05. That 
means we do not have evidence that less than half of students feel sufficiently prepared 
when entering exams at the testing center.  
 

13. C – The first thing to realize is that 1 out of 20 is 0.05 (1 / 20 = 0.05). This is an elaborate 
way of saying that we use 0.05 as the level of alpha when determining statistical 
significance. If a result is statistically significant, in the long run, the probability of the 
result occurring by random chance is less than 0.05.   

 
14. C – When a result is statistically significant, it means that it is unlikely to occur by 

random chance, which is why we conclude that the alternative is true. 
 

15. C – The smaller the p-value, the stronger the evidence against the null and in favor of 
the alternative hypothesis. 

 
16. A –Find the chance of 175 or fewer (because we are trying to prove a less-than 

alternative hypothesis) agreeing, calculated assuming the true success rate is 0.8. We 
always calculate the p-value assuming that the null hypothesis is true.  

 
17. A – Fail to reject the null hypothesis because the null value of 500 is within the 95% 

confidence interval. 
 

18. B – Ho: p1 – p2 is not rejected. If the confidence interval includes 0, it means that we 
cannot conclude there is a difference between p1 and p2. 

 
19. B – One population proportion – Hypothesis test. We know we are dealing with a 

proportion because the poll is asking the participants their opinion on a topic. The 
responses will be “Yes/No” so we will express the results as a percentage. We are 
dealing with means when we can record each of the individual results, add them 
together, and take an average.  
 
A hypothesis test is used because we are testing a statement about the population. We 
use a confidence interval when we want to estimate a population parameter. 
 

20. B – Confidence interval: Population proportion. We know we are dealing with a 
population proportion because the question is asking the percent of students who stay 
in State College for the summer.  

 
A confidence interval is used because the questions asks for the percent of students, 
meaning it is looking for a value or range of values. It is not testing a statement about 
the value.  
 

  



21. A – Confidence interval – proportion(s): PSU home game attendance 
B – Hypothesis test – proportion(s): PSU students and average intelligence 
C – Confidence interval – mean(s): PSU student driving the obstacle course sober and 
then after consuming alcohol 
D – Hypothesis test – mean(s): Delivery time for Amazon 
 

22. A – n = 2,000, sample proportion = 0.3. You are looking for the answer choice with the 
smallest sample size and the sample proportion closest to the null value. 
 

23. D – n = 500, sample mean = 110. The smallest p-value will come from the study with the 
largest sample size with the sample mean furthest from the null value of 100. 

 
24. B – Researcher 2 has the most support for the alternative because Researcher 2 finds 

the lowest sample statistic. Since this test uses a less than alternative, the lower statistic 
provides more evidence.  

 
25. B – Researcher 2; Since we are trying to determine if there is a difference in hours spent 

watching TV between males and females, our hypothesis are as follows:  
 

Ho: μ1 – μ2 = 0 
Ha: μ1 – μ2 ≠ 0 
 
The statistic that provides the most support against the null, or in favor of the 
alternative, will be the furthest from 0. It does not matter whether it is above or below 0 
since we have a two-sided alternative. The statistic that provides the most support will 
result in the lowest p-value.  
 

26. A – Since the p-value is less than 0.05, we reject the null and claim that alternative is 
true. In this case, the alternative is that the new weight loss method has a success rate 
that is greater than 55%.  
 

27. B – The p-value is the probability of getting our sample statistic, or something more 
extreme in the direction of the alternative hypothesis, calculated assuming the null is 
true. 

 
28. A result is considered to be statistically significant if the observed relationship in the 

sample is large enough that it is unlikely to have occurred by random chance if the null 
hypothesis is true, meaning that the explanatory variable is important in the 
population. 

 
29. D, C, A, B; The bigger the sample mean difference, the stronger the evidence that the 

means are different in the population. 



30. A – Conduct a hypothesis test because the researcher wants to test whether consuming 
caffeine decreases the average amount of high-quality sleep a person gets rather than 
estimating the value of the difference. 
 

31. This is a randomized experiment, so we can claim causation based on the results. 
 

32. B – 0.06; There are six sample proportions below our sample statistic of 0.30. Since 
there are 100 samples used for the randomization distribution, 6/100 or 0.06 is the p-
value. 

 
33. The probability of seeing a sample proportion of 0.332 or any value smaller is 0.014, 

assuming the population proportion is equal to 0.5. 
 

34. C – The randomization distribution should be centered at the null value, 0. The shaded 
p-value should be the area at or above our sample statistic of 0.12 because we have a 
greater-than alternative hypothesis.  

 
35. Researcher 2 gives stronger evidence because it has a lower p-value.  

 
Researcher 1 should fail to reject the null because the p-value ³ 0.05 
Researcher 2 should reject the null because the p-value < 0.05. 
 

36. E – r = 0.483; Look in the top right corner to find the statistic from the original sample. 
The correct notation for sample correlation is r.  
 

37. A – Our p-value is less than 0.05, so we can reject the null hypothesis.  
 

This problem is particularly tricky because the given shaded area is 0.025 on each tail, or 
0.05 total. However, the given shaded area is not the correct p-value. Since our sample 
statistic 0.483 is further from the center, the correct p-value would be less than the 
given shaded area of 0.05.  

 
38. B –  p#  = 0.29 

A – 	p%  = 0.26 
A –  p#  = 0.23 
C–		p#  = 0.19 
 

  



39. B – Since the p-value is less than 0.05, we would conclude to reject the null hypothesis. 
When that is the case, only a type 1 error could be made. A type 1 error is to reject the 
null hypothesis (and claim the alternative is true) when the null is actually true.  

 
Ho:  μ = 15 
Ha: μ ¹ 15 
 
Type 1 Error: Claim that the average does differ from 15 when it actually does not differ 
from 15. 
 

40. F – 0.05 x 100, or 5.  
 
The level of significance is the probability of a type 1 error. If 100 students perform a 
hypothesis test with a 0.05 level of significance, we would expect 5 of them to commit a 
type 1 error. 


