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In the AP Statistics curriculum, Chapter 7A is a pivotal section that introduces students to hypothesis testing for a

population mean when the population standard deviation (<2• is known. Mastering this chapter is essential for

success on the exam, as it forms the foundation for many real �world data �analysis scenarios. This comprehensive

guide breaks down the key concepts, walks through the z �test step by step, tackles common pitfalls, and offers

practical study strategies to help you ace the AP Statistics Chapter /7A test.

Understanding Chapter 7A: The Basics of Hypothesis Testing

What Is Chapter /7A?

Chapter 7A focuses on statistical inference for a single population mean when the standard deviation is known.

Unlike Chapter 7B, where <0 is unknown and the t �distribution is used, Chapter 7A assumes that <0 is a fixed value

supplied in the problem. This assumption allows the use of the standard normal (z) distribution to calculate test

statistics and p �values.

Key Concepts Covered

•  Null and Alternative Hypotheses – Setting up the hypotheses that reflect the research question.

•  Significance Level (;�’	b�The probability of rejecting a true null hypothesis.

•  Test Statistic (z) – A standardized value that measures how far the sample mean deviates from the null 

hypothesis mean.

•  P �Value – The probability of observing a test statistic as extreme as, or more extreme than, the one calculated.

•  Critical Value Approach – Using the standard normal table to determine the rejection region.

•  Type /I and Type /II Errors – Understanding the consequences of incorrect decisions.

The Z �Test: The Core Tool in Chapter 7A

When to Use the Z �Test

The z �test is appropriate when:

1.  The population standard deviation (<2’�—2�¶æðwn.

2.  The sample size (n) is sufficiently large (typically n /"e /30), though for Chapter /7A the normality assumption is 

usually satisfied because <2�—2�¶æðwn.

3.  The sampling distribution of the sample mean is approximately normal, which follows from the Central Limit 

Theorem.

Step �by �Step Guide to Performing a Z �Test

Follow these steps to conduct a z �test for a population mean:

1.  State the hypotheses: 

Null hypothesis (H0): ;Â�óÒ�ó¼0

2.  Alternative hypothesis (HA): ;Â�ò&��ó¼0 (two �tailed), ;Â�óâ�ó¼0 (right �tailed), or ;Â�ó��†ÆVgB��F�–ÆVB’à

•  For a two �tailed test: |z| /> /z;�ó 

•  For a one �tailed test: z /> /z;��‡ ight �tailed) or z /;��†ÆVgB��F�–ÆVB’à



•  If the test statistic falls in the rejection region or the p �value /"d /;�Â�&V¦V7B�ƒ�à

•  Otherwise, fail to reject H0.

Example Problem 1

Problem:A factory claims that its light bulbs have an average lifespan of 1,200 hours with a known standard

deviation of 120 hours. A random sample of 50 bulbs yields a sample mean of 1,180 hours. Test the factory’s claim

at ;��óÒ�ó�ã�Rà

Solution:

1.  H0: ;Â�óÒ�ó�Ã#��° HA: ;Â�ò&��ó�Ã#��à

2.  ;��óÒ�ó�ã�R�‡Gpo �tailed).

3.  Compute z:

\[

z = \frac{1,180 - 1,200}{120/\sqrt{50}} = \frac{-20}{120/7.07} = \frac{-20}{16.97} \approx -1.18

\]

4.  Critical value: z;�ó"�óÒ�÷£�ã�#R�ò$‚�ó�ã“bà Rejection region: |z| /> /1.96.

5.  p �value: P(|Z| /"e /1.18) /"H /0.240 (from standard normal table).

6.  Decision: p �value /> /0.05, so fail to reject H0.

7.  Interpretation: There is insufficient evidence at the 5% significance level to conclude that the average 

lifespan differs from 1,200 /hours.

Example Problem 2

Problem: A nutritionist claims that the average daily sodium intake of adults is 2,300 /mg (<2�óÒ�ó3���öÖr’à A sample of 80 

adults reports a mean intake of 2,450 /mg. Test the claim at ;��óÒ�ó�ã��à

Solution:

1.  H0: ;Â�óÒ�ó"Ã3��° HA: ;Â�óâ�ó"Ã3���‡ ight �tailed).

2.  ;��óÒ�ó�ã��à

3.  Compute z:

\[

z = \frac{2,450 - 2,300}{300/\sqrt{80}} = \frac{150}{300/8.94} = \frac{150}{33.54} \approx 4.48

\]

4.  Critical value: z0.01 /"H /2.33. Rejection region: z /> /2.33.

5.  p �value: P(Z /"e /4.48) /"H /0 (extremely small).

6.  Decision: Reject H0.

7.  Interpretation: At the 1% significance level, the data provide strong evidence that the average daily sodium 

intake exceeds 2,300 /mg.

Interpreting Results: P �Values and Critical Values

P �Values Explained

A p �value quantifies the probability of obtaining a test statistic at least as extreme as the one observed, assuming

the null hypothesis is true. A small p �value indicates that the observed data would be unlikely under H0, suggesting

evidence against the null hypothesis. Common thresholds (;�’��&R��ã��Â��ã�RÂ��æB��ã��à

Critical Value Approach

Instead of calculating a p �value, you can compare the test statistic directly to a critical value from the standard

normal distribution. If the test statistic falls in the rejection region defined by the critical value, reject H0. This



method is especially useful when working with multiple test scenarios or when you need a quick decision during the

exam.

Choosing Between One �Tailed and Two �Tailed Tests

The choice depends on the research question:

•  Two �tailed test – Use when you want to detect any difference, regardless of direction (e.g., ;Â�ò&��ó¼0).

•  One �tailed test – Use when you have a specific direction in mind (e.g., ;Â�óâ�ó¼0 or ;Â�ó�’à Remember that using a 

one �tailed test reduces the critical value magnitude, making it easier to reject H0.

Common Pitfalls and How
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