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Practice Exam Question 1 (25 minutes) 

Researchers recruited 30 subjects aged 18-65 with a clinical diagnosis of mild to moderate 
depression to take part in a study. Subjects were sent to an island off the coast of Honduras 
where they were randomly assigned to one of two treatment groups. Both groups engaged in 
one hour of swimming and snorkeling each day and the other did not. All other conditions, 
other than the presence of dolphins, were the same for the dolphin group and the control 
group. 

a) Describe an appropriate method for randomly assigning the 30 subjects to either the
dolphin therapy or the control group.

At the end of two weeks, each subject’s level of depression was evaluated, as it had been at the 
beginning of the study. The response variable is defined as whether or not the subjects 
achieved substantial improvement (reduction) in their depression.  

b) The researchers hoped to show convincing evidence that swimming with dolphins is
more beneficial for mild to moderately depressed subjects than simply swimming and
snorkeling in Honduras. State the hypotheses the researchers should use to test
whether the long-run proportion of patients with mild to moderate depression that 
show substantial improvement after swimming with dolphins (dolphin therapy) is higher 
than the long-run proportion of patients with mild to moderate depression that show 
substantial improvement after not swimming with dolphins (control group). Make sure 
to define any parameters you use. 

The results that the researchers found are shown in the table below. 

Dolphin therapy Control group Total 
Showed substantial improvement 10 3 13 

Did not show substantial improvement 5 12 17 

Total 15 15 30 

c) A person is to be selected at random from the participants in the study. Find each of the
following probabilities. You can leave your answer in fractional form and do not need to
simplify it.

i. What is the probability that the person selected showed substantial
improvement?



ii. What is the probability that the person selected showed substantial
improvement if they were in the dolphin therapy group?

iii. Are the events Showed substantial improvement and Dolphin Therapy Group
independent? Justify your response.

d) One condition for using a two-proportion z-test is that the expected successes and
failures under the null hypothesis are at least 10 for each group. For the dolphin therapy
group, 10 3 13

15 15 30
ˆ* 15( ) 15( ) 6.5dolphin combinedn p 

   , so this condition is not met. Explain why 

it is necessary for this condition to be satisfied. 

Let pD = the long run proportion of substantial improvement in mild to moderate depression 
after swimming with dolphins (dolphin therapy), and pC = the long run proportion of 
substantial improvement in mild to moderate depression for those not swimming with 
dolphins (control group). The difference in the proportion of substantial improvement for 
the two groups in the study is ˆ ˆ 0.467D Cp p  . 

Under the assumption that the null hypothesis is true and there is no difference in the long 
run proportion who would experience substantial improvement in mild to moderate 
depression symptoms for those swimming with dolphins and those in the control group, 
100 values of ˆ ˆD Cp p were simulated. The dotplot below shows the results of the 

simulation. 



e) Use the results of this simulation to explain why you think the study does or does not
provide sufficient evidence of a long run difference in the proportion of substantial
improvers (Dolphin therapy – Control group).

f) Suppose you find the results of the study are statistically significant,
i. Can a cause-and effect relationship be established between the type of treatment

(dolphin therapy or control group) and whether substantial improvement was
achieved for those with mild to moderate depression. Justify your response?

ii. Can the results of this study be generalized to the population of 18-65 year-olds with
a clinical diagnosis of mild to moderate depression? Why or why not?

AP Exam Weighting 
a) Unit 3 Collecting Data (12-15%)

3.5 Introduction to Experimental Design. 1.c Describe an appropriate method for
gathering and representing data.

b) Unit 6 Inference for Categorical Data: Proportions (12-15%)
6.10 Setting Up a Test for the Difference in Two Population Proportions. Identify null and
alternative hypotheses.

c) Unit 4 Probability, Random Variables and Probability Distributions (10-20%)
4.5 Conditional Probability. Determine relative frequencies, proportions or probabilities
using simulation or calculations.

d) Unit 6 Inference for Categorical Data: Proportions (12-15%)
6.10 Setting Up a Test for the Difference in Two Population Proportions. Verify that
inference procedures apply in a given situation.

e) Unit 4 Probability, Random Variables and Probability Distributions (10-20%)
4.2 Estimating Probabilities Using Simulation. Determine relative frequencies,
proportions or probabilities using simulation or calculations.

f) Unit 3 Collecting Data (12-15%)
3.7 Inference and Experiments. Interpret statistical calculations and findings to assign
meaning or assess a claim.



Practice Exam Question 2 (15 minutes) 

The General Social Survey (GSS) is a survey of a nationally representative sample of U.S. adults. One of 
the questions asked of a random sample of 1,467 adult Americans on the 2004 GSS was: 

From time to time most people discuss important matters with other people. Looking back over 
the past six months – who are the people with whom you discussed matters important to you? 
Just tell me their first names or initials.  

The interviewer then recorded how many names each person gave, along with keeping track of the 
respondent’s sex.  

a) Below are boxplots of the results from the sample. Use them to compare the distributions of
number of close friends for the samples of U.S. adult men and women from the 2004 GSS.

You would like to investigate whether there was a genuine difference in the mean number of close 
friends for adult men and women in 2004. A summary table for the sample data is given below. 

Sex n Mean Std Dev 
Men 654 1.86 1.78 
Women 813 2.09 1.76 

b) State the hypotheses that should be used to test whether there was a genuine difference in the
mean number of close friends for adult men and women in 2004. Make sure to define any
parameters you use.

c) Identify the significance test you should use to decide whether there was a difference in the
mean number of close friends for adult men and women in 2004 and verify that the conditions
for this test have been met.



d) The 95% confidence interval for the difference in the mean number of close friends for adult
men and women in 2004 was calculated to be -0.412 to -0.048. Interpret the confidence interval
in this context.

e) Based on the calculated confidence interval of -0.412 to -0.048, what conclusion should you
make about whether or not there was a genuine difference in the mean number of close friends
for adult men and women in 2004 at the α = 0.05 significance level? Justify your response.

AP Exam Breakdown 
a) Unit 2 Exploring Two-Variable Data (5 - 7%)

2.4 Representing the Relationship Between Two Quantitative Variables. Describe data
presented numerically or graphically.

b) Unit 7 Inference for Quantitative Data: Means (10 - 18%)
7.8 Setting Up a Test for the Difference of Two Population Means. Identify null and
alternative hypotheses.

c) Unit 7 Inference for Quantitative Data: Means (10 - 18%)
7.8 Setting Up a Test for the Difference of Two Population Means. Identify an
appropriate inference method for hypothesis tests. Verify that inference procedures
apply in a given situation.

d) Unit 7 Inference for Quantitative Data: Means (10 - 18%)
7.7 Justifying a Claim About the Difference of Two Population Means Based on a
Confidence Interval. Make an appropriate claim or draw an appropriate conclusion.
Justify a claim based on a confidence interval.

e) Unit 7 Inference for Quantitative Data: Means (10 - 18%)
7.7 Justifying a Claim About the Difference of Two Population Means Based on a
Confidence Interval. Interpret statistical calculations and findings to assign meaning or
assess a claim.



Practice Exam Question 1 Answer Key

Researchers recruited 30 subjects aged 18-65 with a clinical diagnosis of mild to moderate 
depression to take part in a study. Subjects were sent to an island off the coast of Honduras 
where they were randomly assigned to one of two treatment groups. Both groups engaged in 
one hour of swimming and snorkeling each day and the other did not. All other conditions, 
other than the presence of dolphins, were the same for the dolphin group and the control 
group. 

a) Describe an appropriate method for randomly assigning the 30 subjects to either the
dolphin therapy or the control group.

Assign each person a unique random number from 1-30.
Use a calculator to generate 15 unique random numbers from 1-30.
Match the 15 numbers generated with the subjects they represent and assign them to
the dolphin therapy group. The remaining 15 subjects will be assigned to the control
group.

Another Method:
Place 30 same-sized slips of paper with 15 marked “A” and 15 marked “B” into a
container and mix well.
Have each subject randomly select a slip of paper without replacing it.
Subjects who selected a paper with “A” will be assigned to the dolphin therapy group
and those who selected “B” will be assigned to the control group.

At the end of two weeks, each subject’s level of depression was evaluated, as it had been at the 
beginning of the study. The response variable is defined as whether or not the subjects 
achieved substantial improvement (reduction) in their depression.  

b) The researchers hoped to show convincing evidence that swimming with dolphins is
more beneficial for mild to moderately depressed subjects than simply swimming and
snorkeling in Honduras. State the hypotheses the researchers should use to test
whether the long-run proportion of patients with mild to moderate depression that 
show substantial improvement after swimming with dolphins (dolphin therapy) is higher 
than the long-run proportion of patients with mild to moderate depression that show 
substantial improvement after not swimming with dolphins (control group). Make sure 
to define any parameters you use. 

H0: pD – pC = 0 

Ha: pD – pC > 0 

where pD – pC is the long run proportion of substantial improvement in mild to moderate 
depression (dolphin therapy – control group) 



The results that the researchers found are shown in the table below. 

Dolphin therapy Control group Total 
Showed substantial improvement 10 3 13 

Did not show substantial improvement 5 12 17 

Total 15 15 30 

c) A person is to be selected at random from the participants in the study. Find each of the
following probabilities. You can leave your answer in fractional form and do not need to
simplify it.

i. What is the probability that the person selected showed substantial
improvement?

P(substantial improvement) = 13/30

ii. What is the probability that the person selected showed substantial
improvement if they were in the dolphin therapy group?

P(substantial improvement | dolphin therapy) = 10/15

iii. Are the events Showed substantial improvement and Dolphin Therapy Group
independent? Justify your response.

P(substantial improvement | dolphin therapy) =? P(substantial improvement)
10/15 ≠ 13/30

No, since the above probabilities are not equal, the two events are not
independent.

d) One condition for using a two-proportion z-test is that the expected successes and
failures under the null hypothesis are at least 10 for each group. For the dolphin therapy
group, 10 3 13

15 15 30
ˆ* 15( ) 15( ) 6.5dolphin combinedn p 

   , so this condition is not met. Explain why 

it is necessary for this condition to be satisfied. 

For a normal or z-distribution to be an appropriate model, the distribution of the sample 
statistic must be approximately normally distributed.  When the expected successes and 
failures are both at least 10, this is a reasonable assumption. 



Let pD = the long run proportion of substantial improvement in mild to moderate depression 
after swimming with dolphins (dolphin therapy), and pC = the long run proportion of 
substantial improvement in mild to moderate depression for those not swimming with 
dolphins (control group). The difference in the proportion of substantial improvers for the 
two groups in the study is ˆ ˆ 0.467D Cp p  . 

Under the assumption that the null hypothesis is true and there is no difference in the long 
run proportion who would experience substantial improvement in mild to moderate 
depression symptoms for those swimming with dolphins and those in the control group, 
100 values of ˆ ˆD Cp p were simulated. The dotplot below shows the results of the 

simulation. 

e) Use the results of this simulation to explain why you think the study does or does not
provide sufficient evidence that the long run proportion of substantial improvement in
mild to moderate depression after swimming with dolphins (dolphin therapy) is higher
than the long run proportion of substantial improvers for those not swimming with
dolphins (control group).
Under the assumption that the null hypothesis is true and there is no difference in the
long run proportion who would experience substantial improvement in mild to moderate
depression symptoms for those swimming with dolphins and those in the control group,
a difference in sample proportions of 0.467 or greater occurred in only 2 out of the 100
trials.
A p-value of 0.02 would provide significant evidence (less than alpha = 0.05) that the
long run proportion of substantial improvement in mild to moderate depression after
swimming with dolphins (dolphin therapy) is higher than the long run proportion of



substantial improvers for those not swimming with dolphins (control group). 

f) Suppose you find the results of the study are statistically significant,
i. Can a cause-and effect relationship be established between the type of treatment

(dolphin therapy or control group) and whether substantial improvement was
achieved for those with mild to moderate depression. Justify your response?
Yes, a cause-and-effect relationship can be established between the type of
treatment (dolphin therapy or control group) and whether or not substantial
improvement was achieved for those with mild to moderate depression because a
controlled, randomized experiment was conducted with subjects randomly assigned
to either the dolphin therapy or the control group.

ii. Can the results of this study be generalized to the population of 18-65 year-olds with
a clinical diagnosis of mild to moderate depression? Why or why not?

No, the study can not be generalized to the population of 18-65 year-olds with a
clinical diagnosis of mild to moderate depression because it relied on volunteers and
was not a random sample from that population. Subjects willing to volunteer for
such a program may not be representative of all adults in that age group with that
diagnosis. Those not willing to volunteer may be different in ways that would affect
their depression level.

AP Exam Weighting 
a) Unit 3 Collecting Data (12-15%)

3.5 Introduction to Experimental Design. 1.c Describe an appropriate method for
gathering and representing data.

b) Unit 6 Inference for Categorical Data: Proportions (12-15%)
6.10 Setting Up a Test for the Difference in Two Population Proportions. Identify null and
alternative hypotheses.

c) Unit 4 Probability, Random Variables and Probability Distributions (10-20%)
4.5 Conditional Probability. Determine relative frequencies, proportions or probabilities
using simulation or calculations.

d) Unit 6 Inference for Categorical Data: Proportions (12-15%)
6.10 Setting Up a Test for the Difference in Two Population Proportions. Verify that
inference procedures apply in a given situation.

e) Unit 4 Probability, Random Variables and Probability Distributions (10-20%)
4.2 Estimating Probabilities Using Simulation. Determine relative frequencies,
proportions or probabilities using simulation or calculations.

f) Unit 3 Collecting Data (12-15%)
3.7 Inference and Experiments. Interpret statistical calculations and findings to assign
meaning or assess a claim.



Practice Exam Question 2 Answer Key 

The General Social Survey (GSS) is a survey of a nationally representative sample of U.S. adults. One of 
the questions asked of a random sample of 1,467 adult Americans on the 2004 GSS was: 

From time to time most people discuss important matters with other people. Looking back over 
the past six months – who are the people with whom you discussed matters important to you? 
Just tell me their first names or initials.  

The interviewer then recorded how many names each person gave, along with keeping track of the 
respondent’s sex.  

a) Below are boxplots of the results from the sample. Use them to compare the distributions of
number of close friends for the samples of U.S. adult men and women from the 2004 GSS.

U.S. adult women from the 2004 GSS typically reported a greater number of close friends than 
adult men, with a median of 2 close friends compared to 1 for the men (in fact, the median 
number of close friends for the men is the 25th % for women).  

Overall, the variability in the number of close friends for both men and women is similar (ranges 
both about 7) but there is less variability in the middle 50% of the data for women.  

Both distributions are skewed to the right. 

You would like to investigate whether there was a genuine difference in the mean number of close 
friends for adult men and women in 2004. A summary table for the sample data is given below. 

Sex n Mean Std Dev 
Men 654 1.86 1.78 
Women 813 2.09 1.76 

b) State the hypotheses that should be used to test whether there was a genuine difference in the
mean number of close friends for adult men and women in 2004. Make sure to define any



parameters you use. 
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Where men women  is the difference in the mean number of close friends for adult men and 

women in 2004. 
 

c) Identify the significance test you should use to decide whether there was a difference in the 
mean number of close friends for adult men and women in 2004 and verify that the conditions 
for this test have been met. 
 
2-Sample t-test for a Difference in Means 
Conditions 
- Independent Groups – random samples were obtained so two groups should be independent. 
- Stated that a national representative sample of U.S. adults in 2004 was taken (so results may 

be generalized to U.S. adults 18-65 years old in 2004). 
- The sample sizes for both the men and women were very large (654 and 813), so the CLT 

applies (the distribution of the sample difference in means will be approximately normally 
distributed). 

- N ≥ 10n The population of adult men and women in the U.S. in this age group in 2004 was 
much larger than 10 times the sample sizes. 
 

d) The 95% confidence interval for the difference in the mean number of close friends for adult 
men and women in 2004 was calculated to be -0.412 to -0.048. Interpret the confidence interval 
in this context. 
 
We can be 95% confident that the difference in the mean number of close friends for adult men 
and women in 2004 was between -0.412 and -0.048 friends. 
 

e) Based on the calculated confidence interval of -0.412 to -0.048, what conclusion should you 
make about whether or not there was a genuine difference in the mean number of close friends 
for adult men and women in 2004 at the α = 0.05 significance level? Justify your response. 
 
Because zero (no difference) is not contained in the 95% confidence interval of plausible values 
for the difference in the mean number of close friends for adult men and women in 2004, there is 
evidence of a genuine difference in the mean number of close friends for adult men and women 
in 2004 at the 5% significance level. Additionally, because the entire interval of differences (men-
women) is below zero, women typically had more close friends than men in 2004, between 0.048 
and 0.412 more. 

 

 



 

 

AP Exam Breakdown 
a) Unit 2 Exploring Two-Variable Data (5 - 7%) 

2.4 Representing the Relationship Between Two Quantitative Variables. Describe data 
presented numerically or graphically. 

b) Unit 7 Inference for Quantitative Data: Means (10 - 18%) 
7.8 Setting Up a Test for the Difference of Two Population Means. Identify null and 
alternative hypotheses. 

c) Unit 7 Inference for Quantitative Data: Means (10 - 18%) 
7.8 Setting Up a Test for the Difference of Two Population Means. Identify an 
appropriate inference method for hypothesis tests. Verify that inference procedures 
apply in a given situation. 

d) Unit 7 Inference for Quantitative Data: Means (10 - 18%) 
7.7 Justifying a Claim About the Difference of Two Population Means Based on a 
Confidence Interval. Make an appropriate claim or draw an appropriate conclusion. 
Justify a claim based on a confidence interval. 

e) Unit 7 Inference for Quantitative Data: Means (10 - 18%) 
7.7 Justifying a Claim About the Difference of Two Population Means Based on a 
Confidence Interval. Interpret statistical calculations and findings to assign meaning or 
assess a claim. 
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