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Ap Statistics Chapter 13 Test Key

ap statistics chapter 13 test key is an essential resource for students preparing for their AP
Statistics exams, especially those focusing on inference for proportions and chi-square tests.
This chapter typically covers key concepts such as confidence intervals for proportions,
significance tests for proportions, and the application of chi-square tests for goodness-of-fit and
independence. Having a comprehensive test key allows students and educators to assess
understanding, identify areas for improvement, and reinforce learning through practice. In this
article, we will delve into the core topics covered in Chapter 13, explore common question
types, and provide tips for mastering these concepts to excel in the AP Statistics exam.

Understanding the Core Concepts of Chapter 13

Before diving into test questions and their answers, it’s important to grasp the fundamental
ideas that underpin Chapter 13 in AP Statistics. These concepts form the basis for solving
problems related to proportions and categorical data.

1. Confidence Intervals for a Population Proportion

Confidence intervals provide a range of plausible values for a population proportion based on
sample data. The key steps include:

Calculating the sample proportion (\(\hat{p}\)) from the sample data.1.
Determining the standard error (SE) for the proportion: \(SE = \sqrt{\frac{\hat{p}(1 -2.
\hat{p})}{n}}\).
Using the appropriate z-score for the desired confidence level (e.g., 1.96 for 95%).3.
Constructing the interval: \(\hat{p} \pm z^ \times SE\).4.

Key assumptions include random sampling, independence, and a sufficiently large sample size
so that normal approximation is valid.

2. Significance Tests for a Population Proportion

These tests evaluate whether there is enough evidence to claim a population proportion differs
from a specified value or between groups.

State hypotheses: null (\(H_0: p = p_0\)) and alternative (\(H_A\)).1.
Calculate the test statistic, often a z-score: \(z = \frac{\hat{p} - p_0}{\sqrt{\frac{p_0(1 -2.
p_0)}{n}}}\).
Determine the p-value based on the test statistic and the direction of the alternative3.
hypothesis.
Draw conclusions: reject or fail to reject \(H_0\) based on the p-value and significance level4.
(\(\alpha\)).

Assumptions include random sampling, independence, and large enough sample size for normal



approximation.

3. Chi-Square Tests for Goodness-of-Fit and Independence

These tests analyze categorical data to determine if observed distributions differ from expected
distributions or if two categorical variables are independent.

Calculate expected counts assuming the null hypothesis.1.
Compute the chi-square test statistic: \(\chi^2 = \sum \frac{(O - E)^2}{E}\), where \(O\) is2.
observed and \(E\) is expected count.
Compare the statistic to the chi-square distribution with appropriate degrees of freedom.3.
Interpret the p-value to accept or reject the null hypothesis.4.

Conditions include random sampling, independence, and expected cell counts typically greater
than 5.

Common Types of Questions in the Chapter 13 Test

Understanding the types of questions that appear on tests helps students prepare more
effectively. Here are typical question formats:

1. Calculating Confidence Intervals

- Given a sample proportion and sample size, find the confidence interval for the population
proportion. - Interpret the meaning of the confidence interval in context.

2. Conducting Significance Tests

- Given sample data, test whether the population proportion differs from a specified value. -
Calculate the p-value and make a conclusion based on a provided significance level.

3. Chi-Square Goodness-of-Fit

- Determine if observed data fit an expected distribution. - Calculate expected counts, chi-
square statistic, and interpret the results.

4. Chi-Square Test for Independence

- Analyze contingency tables to determine if two categorical variables are independent. - State
hypotheses, compute test statistic, and interpret p-value.

5. Multiple Choice and Free-Response Questions

- Conceptual questions testing understanding of assumptions, interpretation, and application. -
Calculation-based problems requiring step-by-step solutions.
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Sample Questions and Test Key Explanations

Let’s explore some sample questions typical of Chapter 13 assessments, along with
explanations of their solutions.

Question 1: Confidence Interval Calculation

A survey of 150 students found that 90 students prefer online learning. Construct a 95%
confidence interval for the proportion of all students who prefer online learning. Solution: -
\(\hat{p} = 90/150 = 0.6\) - \(n = 150\) - For 95% confidence, \(z^ = 1.96\) Calculate standard
error: \[ SE = \sqrt{\frac{0.6 \times 0.4}{150}} = \sqrt{\frac{0.24}{150}} \approx
\sqrt{0.0016} \approx 0.04 \] Construct the interval: \[ 0.6 \pm 1.96 \times 0.04 = 0.6 \pm
0.0784 \] So, the 95% confidence interval is approximately: \[ (0.5216, 0.6784) \] Interpretation:
We are 95% confident that between approximately 52.2% and 67.8% of all students prefer
online learning.

Question 2: Significance Test for a Population Proportion

In a sample of 200 voters, 110 favor a new policy. Test at the 5% significance level whether
more than half of all voters favor the policy. Solution: - Null hypothesis: \(H_0: p = 0.5\) -
Alternative hypothesis: \(H_A: p > 0.5\) - \(\hat{p} = 110/200 = 0.55\) Calculate test statistic: \[
z = \frac{0.55 - 0.5}{\sqrt{\frac{0.5 \times 0.5}{200}}} =
\frac{0.05}{\sqrt{\frac{0.25}{200}}} = \frac{0.05}{\sqrt{0.00125}} \approx
\frac{0.05}{0.0354} \approx 1.41 \] Find p-value: - For \(z = 1.41\), p-value \( \approx 0.079\)
Since p-value \(> 0.05\), we fail to reject \(H_0\). Conclusion: There isn’t sufficient evidence at
the 5% level to conclude that more than half of voters favor the policy.

Question 3: Chi-Square Test for Independence

In a study of 300 people, researchers recorded whether individuals prefer coffee or tea and
whether they are morning or evening people. The data are summarized in a contingency table.
Conduct a chi-square test for independence at \(\alpha = 0.05\). | | Morning | Evening | Total |
||||| | Coffee | 80 | 70 | 150 | | Tea | 50 | 100 | 150 | | Total | 130 | 170 | 300 | Solution: - Calculate
expected counts: For Coffee & Morning: \[ E = \frac{150 \times 130}{300} = 65 \] Similarly, for
the other cells: - Coffee & Evening: \(E = \frac{150 \times 170}{300} = 85\) - Tea & Morning:
\(E = \frac{150 \times 130}{300} = 65\) - Tea & Evening: \(E = \frac{150 \times 170}{300} =
85\) - Compute chi-square statistic: \[ \chi^2 = \sum \frac{(O - E)^2}{E} \] \[ \chi^2 = \frac{(80
- 65)^2}{65} + \frac{(70 - 85)^2}{85} + \frac{(50 - 65)^2}{65} + \frac{(100 - 85)^2}{85}
\] \[ = \frac{225}{65} + \frac{225}{85} + \frac{225}{65} + \frac{225}{85} \] \[ = 3.46 +
2.65 + 3.46 + 2.65 = 12.22 \] - Degrees of freedom: \((rows - 1) \times (columns - 1) = 1 \times
1 = 1\)

AP Statistics Chapter 13 Test Key: A Comprehensive Guide for Success Navigating the
intricacies of AP Statistics can be a daunting task for many students, especially when it comes
to mastering Chapter 13, which delves into the realm of inference for two proportions. As
educators and students alike seek clarity and confidence in their understanding, having access



to an accurate and thorough test key becomes invaluable. This article offers an in-depth review
of the AP Statistics Chapter 13 test key, providing insights into its structure, key concepts, and
strategies for effective use—much like a trusted product review or expert analysis.

Understanding the Purpose of the Chapter 13 Test Key

Before diving into the specifics, it’s important to understand the role of the test key in the
learning process. The Chapter 13 test key serves as: - A Corrective Tool: It helps students
identify errors in their understanding and calculations. - A Practice Resource: By reviewing
correct answers and explanations, students reinforce their knowledge. - A Study Guide: It
highlights key concepts and common pitfalls, guiding focused study sessions. - A Confidence
Builder: Knowing the correct responses boosts test-taking confidence and reduces anxiety.
Having a comprehensive test key ensures that students not only evaluate their performance but
also deepen their conceptual grasp, especially in complex topics like inference for two
proportions.

Overview of Chapter 13 Content

To appreciate the significance of the test key, it’s essential to understand what Chapter 13
covers. The chapter primarily focuses on statistical inference about the difference between two
proportions. Key areas include: - Sampling distributions for two proportions - Conditions for
inference (e.g., success-failure, independence) - Constructing confidence intervals for the
difference in proportions - Conducting hypothesis tests for the difference in proportions -
Interpreting results in context This chapter builds on foundational concepts from earlier
chapters, such as one-proportion inference, and extends them to comparative studies involving
two groups.

Key Components of the Test Key

An effective test key for Chapter 13 includes several critical elements. Let’s examine each in
detail.

1. Correct Answers and Justifications

The backbone of any test key is the accurate answers to multiple-choice and free-response
items. For each question, the key provides: - The correct choice or solution - Step-by-step
calculations where applicable - Explanations that clarify why specific answers are correct and
others are not This detailed approach helps students understand the reasoning process behind
each solution, promoting deeper learning.

2. Common Misconceptions and Errors

A high-quality test key doesn’t just list answers; it anticipates student errors. Typical mistakes in
Chapter 13 include: - Misapplying the success-failure condition - Confusing the pooled vs. non-
pooled methods - Incorrectly calculating the standard error - Misinterpreting confidence
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intervals or p-values The key often highlights these pitfalls, explaining why they occur and how
to avoid them.

3. Conceptual Summaries

In addition to answers, the key summarizes essential concepts such as: - When to use a two-
proportion z-test versus a confidence interval - The importance of randomization and
independence - Conditions under which inference is valid These summaries serve as quick
reference points for students during review sessions.

4. Interpretation of Results

A crucial component of Chapter 13 involves interpreting statistical findings in context. The test
key emphasizes: - Correctly translating statistical conclusions into plain language -
Understanding what confidence intervals and p-values imply about the data - Recognizing the
limitations of the analysis This focus ensures students develop a holistic understanding, not just
procedural proficiency.

Detailed Breakdown of Typical Test Questions and
Answers

Let’s explore some representative questions often found in Chapter 13 assessments, along with
expert-level insights into their solutions.

Question 1: Constructing a Confidence Interval for the
Difference in Proportions

Sample Question: A researcher wants to compare the proportion of students at two different
schools who prefer online learning. A random sample of 150 students from School A finds that
90 prefer online learning, while a random sample of 200 students from School B finds that 100
prefer online learning. Construct a 95% confidence interval for the difference in population
proportions (School A minus School B). Answer and Explanation: - Step 1: Identify sample
proportions: - \(\hat{p}_A = 90/150 = 0.6\) - \(\hat{p}_B = 100/200 = 0.5\) - Step 2: Check
conditions: - Independence: samples are random and independent. - Success-failure: both
samples have at least 10 successes and failures (which they do). - Step 3: Calculate standard
error (SE): \[ SE = \sqrt{\frac{\hat{p}_A (1 - \hat{p}_A)}{n_A} + \frac{\hat{p}_B (1 -
\hat{p}_B)}{n_B}} = \sqrt{\frac{0.6 \times 0.4}{150} + \frac{0.5 \times 0.5}{200}} \] \[ SE =
\sqrt{\frac{0.24}{150} + \frac{0.25}{200}} \approx \sqrt{0.0016 + 0.00125} =
\sqrt{0.00285} \approx 0.0534 \] - Step 4: Find the z value for 95% confidence (~1.96). - Step
5: Calculate the margin of error: \[ ME = z^ \times SE = 1.96 \times 0.0534 \approx 0.1047 \] -
Step 6: Construct the interval: \[ (\hat{p}_A - \hat{p}_B) \pm ME = (0.6 - 0.5) \pm 0.1047 = 0.1
\pm 0.1047 \] \[ \text{Interval}: (-0.0047, 0.2047) \] Interpretation: We are 95% confident that
the true difference in the proportions of students who prefer online learning between School A
and School B is between approximately -0.005 and 0.205. Since zero is within this interval,



there is no statistically significant difference at the 5% level.

Question 2: Hypothesis Testing for the Difference in Proportions

Sample Question: A study tests whether two medications differ in effectiveness. In a sample, 45
out of 120 patients responded positively to Medication X, while 50 out of 130 responded
positively to Medication Y. Test at the 5% significance level whether there is a difference in
response rates. Answer and Explanation: - Step 1: State hypotheses: \[ H_0: p_X = p_Y \quad
\text{vs.} \quad H_A: p_X \neq p_Y \] - Step 2: Calculate sample proportions: \[ \hat{p}_X =
45/120 = 0.375, \quad \hat{p}_Y = 50/130 \approx 0.385 \] - Step 3: Combine data (pooled
proportion): \[ p_{pooled} = \frac{45 + 50}{120 + 130} = \frac{95}{250} = 0.38 \] - Step 4:
Calculate standard error: \[ SE_{pooled} = \sqrt{p_{pooled}(1 - p_{pooled})
\left(\frac{1}{n_X} + \frac{1}{n_Y}\right)} = \sqrt{0.38 \times 0.62 \left(\frac{1}{120} +
\frac{1}{130}\right)} \] \[ SE_{pooled} \approx \sqrt{0.2356 \times (0.00833 + 0.00769)}
\approx \sqrt{0.2356 \times 0.01602} \approx \sqrt{0.00378} \approx 0.0614 \] - Step 5:
Compute z-statistic: \[ z = \frac{\hat{p}_X - \hat{p}_Y}{SE_{pooled}} = \frac{0.375 -
0.385}{0.0614} \approx -0.163 \] - Step 6: Determine p-value: Since |z| ≈ 0.163, the p-value is
very high (>0.9), indicating little evidence against \(H_0\). - Conclusion: With a p-value
exceeding 0.05, we fail to reject the null hypothesis. There is no statistically significant
difference in response rates between the two medications at the 5% significance level.

Interpreting the Test Key Effectively

Having access to the test key allows students to: - Verify their calculations against expert
solutions, ensuring procedural accuracy. - Understand

Questions & Answers About ap statistics chapter 13
test key

N
o

Question Answer

1 What are the main concepts
covered in the AP Statistics
Chapter 13 test key?

The Chapter 13 test key typically covers topics such as
inference for proportions, confidence intervals,
significance tests, and the interpretation of results in
context.

2 How can I effectively use the
test key to prepare for the AP
Statistics exam?

Use the test key to review correct answers, understand
common errors, and clarify concepts. Practice by
attempting similar problems and then checking against
the key to identify areas needing improvement.

3 What are common types of
questions included in the
Chapter 13 test key?

Common questions involve calculating confidence
intervals for proportions, conducting hypothesis tests
for proportions, interpreting p-values, and
understanding the conditions for valid inference.
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4 Why is it important to review
the Chapter 13 test key before
the AP exam?

Reviewing the test key helps reinforce understanding of
key concepts, improves problem-solving speed, and
ensures you are familiar with the types of questions
that may appear on the exam.

5 Are there any specific tips for
using the Chapter 13 test key
to improve my statistical
reasoning?

Yes, focus on understanding the reasoning behind each
answer, analyze missed questions to understand
mistakes, and practice explaining your reasoning
clearly to strengthen conceptual understanding.

6 Where can I find official AP
Statistics Chapter 13 test keys
for practice?

Official test keys can often be found in AP classroom
resources, review books, or through your teacher’s
provided materials. It’s important to use official or
teacher-approved resources for accurate practice.

AP Statistics, Chapter 13, test key, hypothesis testing, significance level, p-value, Type I error,
Type II error, confidence intervals, statistical inference, probability distributions
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