
AP Statistics   Name: _______________________ 

Confidence Intervals for Population Means  Date: _______________ 

1. Describe the shape, center, and spread of the t distributions. 

 

 Shape: symmetric, unimodal, but not quite Normal.  Heavier tails.  Approaches 

standard Normal distribution as df increase. 

 Center: 0, since t is a standardized score 

 Spread: greater than a standard Normal distribution, but gets closer to Normal as 

the df increase.  This means we need to go farther than 1.96 SD to have 95% 

confidence.  More spread since it is calculated from two variables, not 1, and 

more variables gives more variability! 

 

(a) Suppose you wanted to construct a 90% confidence interval for the mean   of a 

population based on an SRS of size 10. What critical value t* should you use? 

 

1.833 

This comes from row “9” (9 degrees of freedom, from sample size minus one) and 

column “.05” for the area on each tail of a 90% confidence interval. 

 

 

(b) What if you wanted to construct a 99% confidence interval for   using a sample of 

size 75? 

 

From the table:  use t*=2.660, from column “60” (last column less than or equal to 

sample size minus one) and row “.005” for the area in each tail of a 99% confidence 

interval. 

Using a calculator and the inverse t with 74 degrees of freedom, you would get 

t*=2.64391, or 2.644 if you round to 3 decimal places. 

 

 

2. What are the three conditions for constructing a confidence interval for a population mean? 

 

Random, 10%, Normal/Large Sample  

 

If the sample size is small (n < 30) and we do not know the shape of the population, graph 

the sample data.  If there are no outliers or strong skewness, it is plausible that the sample 

came from a Normal population (so using t is OK).  If there are outliers or strong skewness, 

then don’t use t when n < 30. 

 

 

3. What is the formula for the standard error of the sample mean?  How do you interpret this 

value?  Is this formula on the formula sheet?   

 

      ̅  
 

√ 
 

It is NOT on the formula sheet.  Only the formula for the standard deviation of the sampling 

distribution of sample means is on the formula sheet:   ̅  
 

√ 
 

 

 



4. What is the formula for a confidence interval for a population mean?  Is this formula on the 

formula sheet?  

 

Assuming conditions for inference are met: 

 

If the true population standard deviation, , is UNKNOWN, then the formula for a 

confidence interval for μ, the true population mean, is given by: 

 ̅     
 

√ 
 

Where t* comes from a t-distribution with n-1 degrees of freedom. 

 

In the rare cases that the true population standard deviation, , IS known, then the formula 

for a confidence interval for μ, the true population mean, is given by: 

 ̅     
 

√ 
 

 

These formulas are NOT specifically on the formula sheet, however the general form of a 

confidence interval is, so knowing the definitions helps you know the formula from the 

formula sheet: 

 
 

5. For their second semester project in AP® Statistics, Ann and Tori wanted to estimate the 

average weight of an Oreo cookie to determine if the average weight was less than 

advertised.  They selected a random sample of 36 cookies and found the weight of each 

cookie (in grams).  The mean weight was x = 11.3921 grams with a standard deviation of xs

= 0.0817 grams.   

(a) Construct and interpret a 95% confidence interval for the mean weight of an Oreo cookie.  

 

State: We want to estimate  = the true mean weight of an Oreo cookie at a 95% C- 

level.   

Plan: We will construct a one-sample t interval if the conditions are met: 

 Random: The cookies were randomly selected.  

o 10%: n = 36 is less than 10% of all Oreo cookies.   

 Normal/Large Sample: Because the sample size is large (n = 36 ≥ 30), we should 

be safe using a t distribution.    

Do: Because there are 36 – 1 = 35 degrees of freedom and we want 95% confidence, we 

will use the t table and a conservative degrees of freedom of 30 to get a critical value of 

t* = 2.042.  

* xs
x t

n
 =

0.0817
11.3921 2.042

36
  = 11.3921   0.0278 = (11.3643, 11.4199) 

Conclude: We are 95% confident that the interval from 11.3645 grams to 11.4197 grams 

captures the true mean weight of an Oreo cookie.    

 

 

 

 



(b) On the packaging, the stated serving size is 3 cookies (34 grams).  Does the interval in 

part (a) provide convincing evidence that the average weight of an Oreo cookie is less than 

advertised?  Explain.     

 

The stated serving size is 34 grams for 3 cookies, or 34/3 = 11.33 grams/cookie.  Because all 

of the plausible values in the interval are greater than 11.33 grams, there is no evidence that 

the average weight of an Oreo cookie is less than advertised.  In fact, there is convincing 

evidence that the average weight is greater than advertised! 

 

 

6. How can you lose credit for the Normal/Large Sample condition on the AP Exam? 

 

 Not including a graph of the sample data 

 Not understanding that the condition is about the population.   

 

 

7. What should you do if you think the Normal/Large Sample condition isn’t met? 

 

Do not use t procedures if the Normal/Large Sample condition is not met.  If you think that 

saying “cannot do the procedure” is not a sufficient response, then perform the confidence 

interval but say, “The Normal/Large Sample conditions for inference for t procedures are 

not met.  Proceed with caution. The population must be verified as Normally distributed 

before this confidence interval can be interpreted for this population.” If the normality 

condition is not satisfied, the confidence interval created may be actually less than the level 

of confidence desired. 

 

 

8. Can you use your calculator for the Do step?  Are there any drawbacks to this? 

 

Yes, but you need to show all the formulas that the calculator is actually calculating.  The 

drawback is that there is no credit given for a correct answer with no supporting work 

shown. 

 

 

9. As part of their final project in AP Statistics, Christina and Rachel randomly selected 18 rolls 

of a generic brand of toilet paper to measure how well this brand could absorb water. To do 

this, they poured 1/4 cup of water onto a hard surface and counted how many squares it took 

to completely absorb the water. Here are the results from their 18 rolls: 

29 20 25 29 21 24 27 25 24 

29 24 27 28 21 25 26 22 23 

Construct and interpret a 99% confidence interval for   = the mean number of squares of generic 

toilet paper needed to absorb 1/4 cup of water. 

 

State: We want to estimate  = the mean number of squares of generic toilet paper 

needed to absorb 1/4 cup of water with 99% confidence. 

Plan: We will construct a one-sample t interval, provided the following conditions are 

met: 

Random: The students selected the rolls of generic toilet paper at random. 



10%: It is reasonable to believe that there are more than 10(18) =180 rolls of generic 

toilet paper. 

Normal/Large Sample: Since the sample size is small (n = 18) and we aren’t told that the 

population is Normally distributed, we need to check whether it is reasonable to believe 

that the population has a Normal distribution. The dotplot below doesn’t show any 

outliers or strong skewness, so it is reasonable to assume that the population distribution 

is approximately Normal. 

2826242220

Squares

Dotplot of Squares

 
Do: The sample mean for these data is x  = 24.94 and the sample standard deviation is 

xs = 2.86. Since there are 18 – 1 = 17 degrees of freedom and we want 99% confidence, 

we will use a critical value of t* = 2.898. 

* xs
x t

n
 =

2.86
24.94 2.898

18
  = 24.94   1.95 = (22.99, 26.89) 

Conclude: We are 99% confident that the interval from 22.99 squares to 26.89 squares 

captures the true mean number of squares of generic toilet paper needed to absorb 1/4 

cup of water. 

 

 


