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Example 8.4 

• An electrical firm manufactures light bulbs 
that have a length of life that is approximately 
normal with mean 800 hours and a standard 
deviation of 40 hours. Find the probability 
that a random sample of 16 bulbs will have an 
average life of less than 775 hours. 



Example 8.4 

The sampling distribution of 𝑋  is approximately 

normal with 𝜇𝑋 = 800 and 𝜎𝑋 =
40

16
= 10. We 

then have 

𝑧 =
775 − 800

10
= −2.5 

Hence, 
𝑃 𝑋 < 775 = 𝑃 𝑍 < −2.5 = 0.0062 
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Sampling Distribution of Difference of 
Means 



Case Study 8.1 

2 independent experiments are run in which 2 
different types of paint are compared. 18 units 
are painted using type A and B and drying times, 
in hours, are recorded. If the population 
standard deviation is known to be 1, what is the 
probability that 𝑃 𝑋 𝐴 − 𝑋 𝐵 > 1 ? 



Case Study 8.1 

We know that the distribution of the difference 
is approximately normal with mean and variance 

𝜇𝑋 𝐴−𝑋 𝐵 = 𝜇𝐴 − 𝜇𝐵 = 0 

𝜎𝑋 𝐴−𝑋 𝐵
2 =

𝜎𝐴
2

𝑛𝐴
+

𝜎𝐵
2

𝑛𝐵
=

1

18
+

1

18
=

1

9
 

𝑧 =
1 − 𝜇𝐴 − 𝜇𝐵

1/9
=

1 − 0

1/9
= 3.0 

𝑃 𝑍 > 3.0 = 0.0013 



Case Study 8.1 
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Sampling Distribution of Variance 



Chi-Square Distribution 



t-Distribution 



t-Distribution 



t-Distribution 



t-Distribution 



Example 8.10 
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Example Datasets 



Quantile 
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Example 8.12 
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End of Lecture  


