
6.2
Confidence 
Intervals for the 
Mean (𝞂 known)



Critical values of t are denoted tc

The mean, median, and mode are equal to 0

t-distribution is bell-shaped and symmetric about the mean

The tails of a t-distribution are thicker than the standard normal distribution

The standard deviation of the t-distribution changes based on sample side but is always greater than 
1

If the distribution of a random variable x is approximately normal, then we look at the 
distribution of the variable t, defined as

When the population standard deviation is 
unknown, we use what is called a t-distribution

Properties of a t-distribution



The degrees of freedom (d.f.) are the number of 
free choices left after a sample statistic is 
calculated. 

For a t-distribution estimating population mean, the 
degrees of freedom is given by:

d.f. .= n-1

The larger the degrees of freedom, the closer the 
t-distribution is to a standard normal distribution

Definition



t-distribution Table
We use a table or a calculator to find the critical value (tc) for 
t-distributions

You can find the full table by searching “t-distribution table” online



Example
Find the critical value tc for 95% confidence level when 

the sample size is 15

Answer: 2.145



New formula for error:

This is only true if the sample is 
randomly selected and the population is 

approximately normal



Steps for constructing a 
confidence interval when 𝞂 is known

01
Verify
Verify that the population standard 
deviation is NOT known, that the 
sample is random, and that the 
population is approximately normal

02
Calculate
Find the sample size, sample mean, 
and sample standard deviation

03
Calculate
Find the confidence level, degrees of 
freedom, and critical value. Use 
these to find the error.

04
Complete
Use the error to find the confidence 
interval



Example

You randomly select 16 coffee shops and measure the temperature of 
the coffee sold at each. The sample mean temperature is 162.0°F with 
a sample standard deviation of 10.0°F. Construct a 95% confidence 
interval for the population mean temperature of coffee sold. Assume 
the temperatures are approximately normally distributed.


