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Q 1:  The resistance of 1 meter of copper cable at a certain temperature is normally distributed with mean 

equal to 23.8 and standard deviation equal to 1.28. 

 

a. What is the probability that a 1-meter segment of copper cable has resistance between 24.2 and 24.5? 

 

 

 

𝑋~ 𝑁𝑜𝑟𝑚𝑎𝑙 𝑤𝑖𝑡ℎ 𝜇 = 23.8 & 𝜎 = 1.28 
 

𝑃(24.2 < 𝑋 < 24.5) = 𝑃 (
24.2 − 23.8

1.28
< 𝑋 <

24.5 − 23.8

1.28
) 

                                                                   

                                                                       = 𝑃(0.31 < 𝑍 < 0.54) 
                                                                    

                                                                       = 𝑃(𝑍 < 0.54) − 𝑃(𝑍 < 0.31) = 0.7054 − 0.6217 
   

                                                                       = 0.0837 
 

 

 

 

 

 

 

b. If a sample of size 25 cables randomly selected, find the probability that the sample mean is more 

than 23.29. 

 

𝑠𝑖𝑛𝑐𝑒 𝑡ℎ𝑒 𝑝𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛 𝑛𝑜𝑟𝑚𝑎𝑙𝑦 𝑑𝑖𝑠𝑡𝑟𝑖𝑏𝑢𝑡𝑒𝑑, 𝑎𝑙𝑠𝑜 𝑋̅ 𝑛𝑜𝑟𝑚𝑎𝑙𝑦 𝑑𝑖𝑠𝑡𝑟𝑖𝑏𝑢𝑡𝑒𝑠 𝑤𝑖𝑡ℎ 

1. 𝜇𝑥̅ = 𝜇 = 23.8 

2. 𝜎𝑥̅ =
𝜎

√𝑛
=

1.28

√25
= 0.256 

 

𝑃(𝑋̅ < 23.29) = 𝑃 (
𝑋̅ − 𝜇

𝑥̅

𝜎𝑥̅

>
23.92 − 23.8

0.256
) 

                                

                                                                      = 𝑃(𝑍 > −1.99) 
 

                                                                      = 𝑃(𝑍 < 1.99) = 0.9767 
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Q 2: Suppose component lifetimes are exponentially distributed with mean 7 hours. Find 

 

a. The probability that the lifetime of a component exceeds 7 hours. 

 

 

𝑋~ 𝐸𝑥𝑝𝑜𝑛𝑒𝑛𝑡𝑖𝑎𝑙  𝑤𝑖𝑡ℎ 𝜇 = 7     →    𝜆 =
1

7
 

 

𝑃(𝑋 > 7) = 𝑒−1 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

b. If a sample of size 100 components selected randomly, what is the probability that the average 

lifetime for the 100 components exceeds 6.8 hours. 
 

 

 

𝑠𝑖𝑛𝑐𝑒 𝑡ℎ𝑒 𝑝𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛 𝑁𝑂𝑇 𝑛𝑜𝑟𝑚𝑎𝑙, 𝑎𝑛𝑑 𝑛 = 100, 𝑏𝑦 𝐶. 𝐿. 𝑇  𝑋̅ 𝑎𝑝𝑝𝑟𝑜𝑥𝑖𝑚. 𝑛𝑜𝑟𝑚𝑎𝑙 𝑑𝑖𝑠𝑡𝑟𝑖𝑏𝑢𝑡𝑒𝑠 𝑤𝑖𝑡ℎ 

1. 𝜇𝑥̅ = 𝜇 = 7 

2. 𝜎𝑥̅ =
𝜎

√𝑛
=

7

√100
= 0.7 

 

𝑃(𝑋̅ > 6.8) = 𝑃 (
𝑋̅ − 𝜇

𝑥̅

𝜎𝑥̅

>
6.7 − 7

0.7
) = 𝑃(𝑍 > −0.26) = 𝑃(𝑍 < 0.26) = 0.6103 

                              


