
Es#mate The Variance and Standard Devia#on Solu#ons 
The Chi Square Distribu0on 

𝝌𝟐 
 

 

 
 

 
 

      Based on simula-ons and the Sampling Distribu0on of the Variances, we obtain a right 
skewed distribu-on known as the Chi Square Distribu0on. We use this distribu-on to Es0mate a 
Popula0on Variance and the Popula0on Standard Devia0on.  
 
 
 

Es0mate the True Variance 𝝈𝟐 
 

(𝒏$𝟏)𝒔𝟐

𝝌𝑹𝟐
< 𝝈𝟐 < (𝒏$𝟏)𝒔𝟐

𝝌𝑳𝟐
  where  𝒅𝒇 = 𝒏 − 𝟏 

 
 

Es0mate the True Standard Devia0on 𝝈 
 

)(𝒏$𝟏)𝒔
𝟐

𝝌𝑹𝟐
	 < 𝝈 < )(𝒏$𝟏)𝒔𝟐

𝝌𝑳𝟐
   where  𝒅𝒇 = 𝒏 − 𝟏 

 
 

We use the following table to perform these es-mates. 

𝝌𝟐 

Confidence 
Level 

𝝌𝑳𝟐 
 

𝝌𝑹𝟐 
 

1-𝜶 𝜶
𝟐#  𝜶

𝟐#  



 
 
 

 



 
A survey of 20 college students reveal they sleep for a mean of 4.2 hours the night before a final 
exam with a standard devia-on of 1.8 hours.  
 

1. Use the 90% confidence level to estimate the true variance. 
Approximate your answer to the nearest thousandths. 
 

 

 
 

 
30.144 10.117 

Confidence 
Level 

df=19 



 
𝟏𝟗 ∙ 𝟏. 𝟖𝟐

𝟑𝟎. 𝟏𝟒𝟒 < 𝝈𝟐 <
𝟏𝟗 ∙ 𝟏. 𝟖𝟐

𝟏𝟎. 𝟏𝟏𝟕  

 
 

 
 

𝟐. 𝟎𝟒𝟐 < 𝝈𝟐 < 𝟔. 𝟎𝟖𝟒 
 
 

2. Use the 90% confidence level to estimate the true standard deviation.  
Approximate your answer to the nearest thousandths. 

 
 

6𝟏𝟗 ∙ 𝟏. 𝟖
𝟐

𝟑𝟎. 𝟏𝟒𝟒 < 𝝈 < 6𝟏𝟗 ∙ 𝟏. 𝟖
𝟐

𝟏𝟎. 𝟏𝟏𝟕  

 

 
 

𝟏. 𝟒𝟐𝟗 < 𝝈 < 𝟐. 𝟒𝟔𝟕 
 
 
 
 



A sample of 30 California resident reveal a mean lifespan of 83.5 years with a standard devia-on 
of 9.7 years.  
 

3. Use the 99% confidence level to estimate the true variance.  
Approximate your answer to the nearest thousandths. 
 

 
 

 
 

Confidence 
Level 

52.336 13.121 

df=29 



𝟐𝟗 ∙ 𝟗. 𝟕𝟐

𝟓𝟐. 𝟑𝟑𝟔 < 𝝈𝟐 <
𝟐𝟗 ∙ 𝟗. 𝟕𝟐

𝟏𝟑. 𝟏𝟐𝟏  

 
 

 
 

𝟓𝟐. 𝟏𝟑𝟔 < 𝝈𝟐 < 𝟐𝟎𝟕. 𝟗𝟓𝟕 
 

4. Use the 99% confidence level to estimate the true standard deviation.  
Approximate your answer to the nearest thousandths. 

 
 

6𝟐𝟗 ∙ 𝟗. 𝟕
𝟐

𝟓𝟐. 𝟑𝟑𝟔 < 𝝈 < 6𝟐𝟗 ∙ 𝟗. 𝟕
𝟐

𝟏𝟑. 𝟏𝟐𝟏  

 
 

 
 

𝟕. 𝟐𝟐𝟏 < 𝝈 < 𝟏𝟒. 𝟒𝟐𝟏 
 
 
 
 
 



A survey of 28 college students reveal that college students sleep for a mean of 7.5 hours a night 
with a standard devia-on of 2.4 hours.  

5. Use the 95% confidence level to estimate the true variance.  
Approximate your answer to the nearest thousandths. 

 
df=27 
 

 
 

 
 

14.573 43.194 

Confidence 
Level 



𝟐𝟕 ∙ 𝟐. 𝟒𝟐

𝟒𝟑. 𝟏𝟗𝟒 < 𝝈𝟐 <
𝟐𝟕 ∙ 𝟐. 𝟒𝟐

𝟏𝟒. 𝟓𝟕𝟑  

 
 

 
 

𝟑. 𝟔𝟎𝟓 < 𝝈𝟐 < 𝟏𝟎. 𝟔𝟕𝟏 
 

6. Use the 95% confidence level to estimate the true standard deviation.  
Approximate your answer to the nearest thousandths. 

 
 

6𝟐𝟕 ∙ 𝟐. 𝟒
𝟐

𝟒𝟑. 𝟏𝟗𝟒 < 𝝈 < 6𝟐𝟕 ∙ 𝟐. 𝟒
𝟐

𝟏𝟒. 𝟓𝟕𝟑  

 

 
 

𝟏. 𝟖𝟗𝟕 < 𝝈 < 𝟑. 𝟐𝟔𝟕 
 
 
 
 
 
 



A survey of 18 Hawaiian residents reveals a mean life span of 78.6 years with a standard devia-on 
of 10.2 hours.  
 

7. Use the 90% confidence level to estimate the true variance. 
Approximate your answer to the nearest thousandths. 

 
df=17 
 

 

 
8.672 27.587 

Confidence 
Level 



𝟏𝟕 ∙ 𝟏𝟎. 𝟐𝟐

𝟐𝟕. 𝟓𝟖𝟕 < 𝝈𝟐 <
𝟏𝟕 ∙ 𝟏𝟎. 𝟐𝟐

𝟖. 𝟔𝟕𝟐  

 
 

 
 

𝟔𝟒. 𝟏𝟑𝟒 < 𝝈𝟐 < 𝟐𝟎𝟑. 𝟗𝟓𝟑 
 

8. Use the 90% confidence level to estimate the true standard deviation. 
Approximate your answer to the nearest thousandths. 

 
 

6𝟏𝟕 ∙ 𝟏𝟎. 𝟐
𝟐

𝟐𝟕. 𝟓𝟕𝟖 < 𝝈 < 6𝟏𝟕 ∙ 𝟏𝟎. 𝟐
𝟐

𝟏𝟖. 𝟔𝟕𝟐  

 
 

 
 

 
𝟖. 𝟎𝟎𝟏 < 𝝈 < 𝟗. 𝟕𝟑𝟑 

 
 

 
 
 
 



The following data represents the number of friends college students have on Instagram. 
 

120, 333, 257, 186, 205, 228, 302, 210, 156 
 

9. Compute the mean and standard deviation.  
Approximate your answer to the nearest thousandths. 
 

 
 

𝒙9 = 𝟐𝟑𝟎. 𝟏𝟐𝟓 
𝒔 ≈ 𝟔𝟕. 𝟏𝟕𝟒 
𝒏 = 𝟖 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



10. Use the 95% confidence level to estimate the true variance. 
Approximate your answer to the nearest thousandths. 
 

df=7 
 

 
 

 
 
 

1.690 16.013
3 

Confidence 
Level 



𝟕 ∙ 𝟔𝟕. 𝟏𝟕𝟒𝟐

𝟏𝟔. 𝟎𝟏𝟑 < 𝝈𝟐 <
𝟕 ∙ 𝟔𝟕. 𝟏𝟕𝟒𝟐

𝟏. 𝟔𝟗𝟎  

 
 

 
 

 
𝟏𝟗𝟕𝟐. 𝟓𝟒𝟗 < 𝝈𝟐 < 𝟏𝟖𝟔𝟗𝟎. 𝟏𝟗𝟐 

 
 

11. Use the 95% confidence level to estimate the true standard deviation. 
Approximate your answer to the nearest thousandths. 

 

6𝟕 ∙ 𝟔𝟕. 𝟏𝟕𝟒
𝟐

𝟏𝟔. 𝟎𝟏𝟑 < 𝝈 < 6𝟕 ∙ 𝟔𝟕. 𝟏𝟕𝟒
𝟐

𝟏. 𝟔𝟗𝟎  

 
 

 
 

𝟒𝟒. 𝟒𝟏𝟑 < 𝝈 < 𝟏𝟑𝟔. 𝟕𝟏𝟐 
 

 
 
 
 



The following data represents the number of pets college students have at home. 
 

3,4,0,2,1,2,0,0,0,3,0,5 
 

12. Compute the mean and standard deviation.  
Approximate your answer to the nearest thousandths. 
 

 
 

𝒙9 = 𝟏. 𝟔𝟔𝟕 
𝒔 ≈ 𝟏. 𝟕𝟕𝟓 
𝒏 = 𝟏𝟐 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



13. Use the 99% confidence level to estimate the true variance. 
Approximate your answer to the nearest thousandths. 
 
 
 

 
 

 
 
 

df=11 

Confidence 
Level 

2.603 26.757 



𝟏𝟏 ∙ 𝟏. 𝟕𝟕𝟓𝟐

𝟐𝟔. 𝟕𝟓𝟕 < 𝝈𝟐 <
𝟏𝟏 ∙ 𝟏. 𝟕𝟕𝟓𝟐

𝟐. 𝟔𝟎𝟑  

 
 

 
 
 

𝟏. 𝟐𝟗𝟓 < 𝝈𝟐 < 𝟏𝟑. 𝟑𝟏𝟒 
 

 
14. Use the 99% confidence level to estimate the true standard deviation. 

Approximate your answer to the nearest thousandths. 
 

 

6𝟏𝟏 ∙ 𝟏. 𝟕𝟕𝟓
𝟐

𝟐𝟔. 𝟕𝟓𝟕 < 𝝈 < 6𝟏𝟏 ∙ 𝟏. 𝟕𝟕𝟓
𝟐

𝟐. 𝟔𝟎𝟑  

 
 

 
 
 

𝟏. 𝟏𝟑𝟖 < 𝝈 < 𝟑. 𝟔𝟒𝟗 
 


