
CENTRAL LIMIT THEOREM 

FOR MEANS
Homework

Period 6- Read pages 504-519 and complete 
#24 on page 521

Period 7- Read pages 419-430 and complete 
#50 and 52 on page 437-438



AGES OF PENNIES

Consider a population of 1,000 pennies. 

The years of the pennies range from 1945 to 

2002.

What would the distribution of the mean age 

of the pennies look like if n = 5? n = 10? n = 25?

What is the magic number?



NOTATION

Remember that

 𝜇 and 𝜎 are population parameters

 ҧ𝑥 and 𝑠 are sample statistics



HOW LARGE IS LARGE?

 If the sample is normal, then the sampling distribution of            
will also be normal, no matter what the sample size.

When the sample population is approximately symmetric, 
the distribution becomes approximately normal for relatively 
small values of n.

When the sample population is skewed, the sample size 
must be at least 30 before the sampling distribution of 
becomes approximately normal.

ҧ𝑥

ҧ𝑥



CENTRAL LIMIT THEOREM 

If the data come from (1) a random sample, (2) are independent (n < 10% 

of the population, and (3) the sample is large enough (n ≥ 30) then the 

sampling distribution of the sample means can be approximated by a 

Normal model with a mean of 𝜇 and a standard deviation of 
𝜎

𝑛
.

The larger the sample, the better the approximation.   



EXAMPLE 1

A waiter believes the distribution of his tips has a model that is skewed to the 

right with a mean of $9.60 and a standard deviation of $5.40.

 Explain why you cannot determine the probability that a given party will tip him 

at least $20.

 Can you estimate the probability that the next 4 parties will tip an average of at 

least $15? Explain. 

 Is it likely that a random sample of 30 parties will tip an average of at least $11? 

Explain. 

 On a typical day, the waiter waits on 40 parties. Estimate the probability that he 

will earn at least $500 in tips.

 How much does he earn on the best 10% of days?



EXAMPLE 2





EXAMPLE 3




