
Worksheet – Sections 7.5 
 

Theorem: Let 𝑋𝑋1 and 𝑋𝑋2 be two independent random variables. Suppose that 𝑋𝑋1 is normally distributed 
with mean 𝜇𝜇1, standard deviation 𝜎𝜎1, and that 𝑋𝑋2 is normally distributed with mean 𝜇𝜇2, standard deviation 
𝜎𝜎2. Then 𝑋𝑋1 ± 𝑋𝑋2 is normally distributed with mean 𝜇𝜇1 ± 𝜇𝜇2 and standard deviation �𝜎𝜎12 + 𝜎𝜎22. 

Application: Consider two populations. Let 𝑝𝑝1 and 𝑝𝑝2 be the proportions of two populations that have 
certain qualities. Random samples of size 𝑛𝑛1 and 𝑛𝑛2 are drawn from respective populations, resulting in 
sample proportions 𝑝̂𝑝1 and 𝑝̂𝑝2. If the conditions listed below are satisfied, then the difference 𝑝̂𝑝1 − 𝑝̂𝑝2 is 
approximately normally distributed with mean 𝑝𝑝1 − 𝑝𝑝2 and standard deviation 

�
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• Simple random sampling is used for each population 
• Large sample size condition is satisfied in each population 
• Large population size condition is satisfied in each population 
• Independence between samples: the selection of individuals for one sample does not affect the 

selection of individuals for the other sample, and the outcomes of one sample do not affect or 
predict the outcomes of the other.  

x% two-proportion confidence interval for the difference 𝑝𝑝 = 𝑝𝑝1 − 𝑝𝑝2 is [𝑝̂𝑝 − 𝑎𝑎, 𝑝̂𝑝 + 𝑎𝑎] where  𝑝̂𝑝 =
𝑝̂𝑝1 − 𝑝̂𝑝2 and 𝑃𝑃(𝑝𝑝 ∈ [𝑝̂𝑝 − 𝑎𝑎, 𝑝̂𝑝 + 𝑎𝑎]) = 𝑥𝑥%. 

 

1) A national survey found that 87% of teenagers own a smartphone. The survey's margin of error was ±2 
percentage points with a 95% confidence level. 

(a) State the survey results in confidence interval form and interpret the interval. 

 

 

 

 

(b) If 300 similar surveys were conducted in the nation, how many of them would result in confidence 
intervals that included the true population proportion? 

 

 

(c) A student wrote this interpretation of the confidence interval: "We are 95% confident that the sample 
proportion is within the confidence interval." What is incorrect about this interpretation and how would 
you fix it? 



2) A technology company wants to compare customer satisfaction between two versions of its mobile 
app. A random sample of users of each version was surveyed and asked whether they were satisfied with 
the app. 

 Satisfied Not satisfied 
Version A 168 72 
Version B 151 89 

(a) Find the percentage of satisfied customers for each version. Which version has a higher percentage of 
satisfied customers? 

 

 

(b) Comment on whether the conditions for a two-proportion confidence interval are satisfied. 

 

 

 

 

 

 

(c) Find the estimate mean and standard deviation for the proportion difference 𝑝𝑝1 − 𝑝𝑝2. 

 

 

 

 

 

 

(d) Find the 90% confidence interval for the difference in the proportions of each group. Interpret the 
meaning of this interval. 

 

 

 

 

(e) Find the 95% confidence interval for the difference in the proportions of each group. Interpret the 
meaning of this interval. 

 



3) A school district of 4589 students randomly assigned struggling students to either receive after-school 
tutoring or not receive tutoring. At the end of the year, students were classified by to whether they passed 
a math exam. 

 Pass Fail 
Tutored 60 40 
Not tutored 45 55 

(a) Find the percentages that pass the exam for both groups. Was tutoring associated with a higher passing 
rate? 

 

 

 

(b) Comment on whether the conditions for a two-proportion confidence interval are satisfied. 

 

 

 

 

 

(c) Find the estimate mean and standard deviation for the proportion difference 𝑝𝑝1 − 𝑝𝑝2. 

 

 

 

(d) Find the 95% confidence interval for the difference in the proportions of each group. Interpret the 
meaning of this interval. 

 

 

 

4) Determine if the sampling of the two populations is reasonably independent. 

(a) A researcher wants to compare the proportion of students of BYU-Hawaii with that of University of 
Hawaii who own a bicycle. He randomly samples 100 students from each university. 

 

 

 



(b) A researcher wants to compare the proportion of males with the proportion of females who exercise 
regularly. He surveys 100 married couples and records whether the husband exercises regularly, and 
whether the wife exercises regularly. 

 

 

 

(c) A researcher wants to compare the proportion of people owning a tablet with the proportion of people 
owning a smart phone. He surveys 100 people and records whether they own a tablet or smart phone. 

 

 

 


