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Q 1: A recent study in Riyadh has concluded that the distance that workers daily travel to work averages 19.3 
km with a standard deviation of 5.6 km. Assuming these values correspond to the parameters of a normal 
population,  
 

1. What is the probability that a worker will travel less than 20 km?  
 
 

𝑋~ 𝑛𝑜𝑟𝑚𝑎𝑙 𝑤𝑖𝑡ℎ  𝜇 = 19.3 & 𝜎 = 5.6 
 
 

𝑃(𝑋 < 20) = 𝑃 (𝑍 <
20 − 19.3

5.8
) = 𝑃(𝑍 < 0.12) = 0.5478 

 
 
 
 
 

2. What is the probability that a sample of 49 yields an average travel distance less than 20 km?  
 
Since the population not normal distribution, and 𝑛 = 49, by C.L.T, 

𝑋̅~ 𝑎𝑝𝑝𝑟𝑜𝑥𝑖𝑚𝑎𝑡𝑒𝑙𝑦 𝑛𝑜𝑟𝑚𝑎𝑙 𝑤𝑖𝑡ℎ 𝜇𝑥̅ = 19.3 & 𝜎𝑥̅ =
5.6

√49
= 0.8 

 

𝑃(𝑋̅ < 20) = 𝑃 (𝑍 <
20 − 19.3

0.8
) = 𝑃(𝑍 < 0.87) = 0.8078 

 
 
 
 
 

3.  What is the value of the sample mean such that 97% of the mean above this value?  
 

𝑃(𝑋̅ > 𝑎) = 0.97 

𝑃 (𝑍 >
𝑎 − 19.3

0.8
) = 0.97 

𝑃 (𝑍 <
𝑎 − 19.3

0.8
) = 0.03 

𝑎 − 19.3

0.8
= −1.88 

 
𝑎 − 19.3

0.8
= −1.88(0.8) + 19.3 = 17.796 𝑘𝑚 
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Q 2: A manufacturer claims that the average life of its light bulb is 1,200 hours. Determine the probability the 
mean life time of a random sample of 49 bulbs will be at least 1,180 hours 
 

𝑋~ 𝐸𝑥𝑝𝑜𝑛𝑒𝑛𝑡𝑖𝑎𝑙 𝑤𝑖𝑡ℎ 𝜇 = 1200 & 𝜎 = 1200 

Since the sample selected form Exponential distribution, by C.L.T,  𝑋̅~ 𝑎𝑝𝑝𝑟𝑜𝑥𝑖𝑚𝑎𝑡𝑒 𝑛𝑜𝑟𝑚𝑎𝑙 𝑤𝑖𝑡ℎ 

 

 𝜇𝑥̅ = 1200 & 𝜎𝑥̅ =
1200

√49
 

 

𝑃(𝑋̅ > 1180) = 𝑃 (𝑍 >
1180 − 1200

1200

√49

) 

= 𝑃(𝑍 > −0.11) 

= 𝑃(𝑍 < 0.11) = 0.5438 

 

 

 

 

 

 
 
 
 

Q 3: The life time in hours of a semiconductors laser has a lognormal distribution with 𝜃 = 10 & 𝜔 = 1.5. 
 

1. What is the probability that the lifetime is more than 10000 hours? 
 

𝑃(𝑋 > 10000) = 1 − 𝑃(𝑒𝑤 ≤ 10000) 
= 1 − 𝑃(𝑊 ≤ 𝑙𝑛 10000 ) 

= 1 − 𝑃 (
𝑊 − 10

1.5
≤

𝑙𝑛 10000 − 10

1.5
) 

= 1 − 𝑃(𝑍 ≤ −0.5264) 
= 1 − 0.3015 = 0.6985 

 
 
 

2. What lifetime is exceeded by 99% of lasers? 
 
 

0.99 = (𝑋 > 𝑥) = 1 − 𝑃(𝑒𝑤 ≤ 𝑥) 
= 1 − 𝑃(𝑊 ≤ 𝑙𝑛 𝑥 ) 

= 1 − 𝑃 (
𝑊 − 10

1.5
≤

𝑙𝑛 𝑥 − 10

1.5
) 

= 1 − 𝑃(𝑍 ≤ 𝑏) 
 

𝑃(𝑍 ≤ 𝑏) = 0.01 

𝑏 =
𝑙𝑛 𝑥 − 10

1.5
= −2.33       →      𝑥 = 𝑒6.505 = 668.48 ℎ𝑜𝑢𝑟𝑠 


