
Worksheet – Sections 8.2-8.3 
 

Steps of hypothesis testing: 

• Hypothesize: make 𝐻𝐻0 and 𝐻𝐻𝑎𝑎 
• Prepare: if you want to use Central Limit Theorem, make sure that all conditions are met. 
• Compute p-value: probability of the event as extreme as or more extreme than the observed event. 
• Conclude: reject 𝐻𝐻0 if p-value < significance level. 

One-sided alternative hypothesis: 𝐻𝐻𝑎𝑎: 𝑝𝑝 < 𝑝𝑝0 (left-sided) or 𝐻𝐻𝑎𝑎: 𝑝𝑝 > 𝑝𝑝0 (right-sided) 

Two-sided alternative hypothesis: 𝐻𝐻𝑎𝑎: 𝑝𝑝 ≠ 𝑝𝑝0 

Two types of mistake:  

• Type I (false positive): reject 𝐻𝐻0 while it is in fact true. 
• Type II (false negative): not reject 𝐻𝐻0 while it is in fact false. 

If the hypothesis test is about population proportion, you may use Central Limit Theorem to compute the 
p-value. In that case, z-test statistic = 𝑝𝑝�−𝑝𝑝0

𝑆𝑆𝑆𝑆
 where 𝑝𝑝0 is the population proportion claimed by the null 

hypothesis and 𝑆𝑆𝑆𝑆 = �𝑝𝑝0(1−𝑝𝑝0)
𝑛𝑛

. 

StatCrunch: Stat  Proportion Stats  One Sample  With Summary 

Relation with confidence interval: In most cases, doing a hypothesis test with a two-sided alternative 
hypothesis and significance level 𝛼𝛼 will lead to the same conclusion as finding a confidence interval with 
a confidence level 1 − 𝛼𝛼 and rejecting the null hypothesis if its value does not lie in the interval. 

 

1) A national survey reports that 64% of adults wear a bicycle helmet whenever they ride. A safety 
advocate believes helmet use is higher in Hawaii. She surveys 150 adult cyclists and finds that 105 always 
wear a helmet. 

a) If Hawaii had the same helmet-use rate as the nation, how many cyclists would she expect to always 
wear a helmet? Round your answer to a whole number. 

 

 

b) Determine the null hypothesis and alternative hypothesis. What type of alternative hypothesis is this? 
(left-sided, right-sided, two-sided) 

 

 

 

 



c) Check if the Central Limit Theorem conditions are satisfied. 

 

 

 

 

d) Describe the event as extreme as or more extreme than the observed event. 

 

 

e) Find the z-test statistic and use the Standard Normal Table to find the p-value. 

 

 

 

 

f) Sketch the p-value graph. 

 

 

 

 

g) Interpret the graph by filling in the blank: 

If 64% of adult cyclists in Hawaii always wear a helmet, then there is a _______% chance of observing a 
z-score of _______ or greater. 

h) Reject or not reject the null hypothesis at significance level 0.05. 

 

i) Find the z-test statistic, p-value, and p-value graph using StatCrunch. 

 

 

2) Suppose a nonprofit organization is testing whether the proportion of adults who volunteer has changed 
from a value of 25% five years ago. In a random sample of 600 adults, 180 report volunteering in 2025. 

a) Determine the null hypothesis and alternative hypothesis. What type of alternative hypothesis is this? 
(left-sided, right-sided, two-sided) 



b) Assume that the significance level is 1%. Type I error says that the proportion of volunteers in 2025 
was ________________ when, in fact, the it was ______________ Type II error says that the proportion 
of volunteers in 2025 was ______________when, in fact, it was______________________ The 1% 
significance level means that there is only 1% chance of mistakenly concluding that the proportion of 
volunteers in 2025 was _______________ when, in fact, it was____________________. 

c) Describe the event as extreme as or more extreme than the observed event. 

 

 

d) Find the z-test statistic and use the Standard Normal Table to find the p-value. 

 

 

 

 

e) Sketch the p-value graph. 

 

 

 

f) Reject or not reject the null hypothesis at significance level 1%. What is the chance of making a 
mistake in drawing this conclusion? 

 

 

 

g) Use the confidence interval method to test the hypotheses. 

 

 

 

 

h) Find the z-test statistic, p-value, and p-value graph using StatCrunch. 

 

 

 

 



3) You toss a coin 10 times and get only one Head. You suspect that the coin is biased. 

a) State the null hypothesis and alternative hypothesis. 

 

 

b) Describe the event as extreme as or more extreme than the observed event. 

 

 

c) Find the p-value. 

 

 

 

 

 

d) Reject or not reject the null hypothesis at significance level 0.05. 

 

 


