
Solutions for the file of Examples 2. pdf 

1. The weight of a sophisticated running shoe is normally distributed with a mean of 340g and 

a variance of 200 g2. 

a) What is the probability that a shoe weighs more than 370g? 

𝜇 = 340𝑔 

𝜎2 = 200 𝑔2 

 

𝑃(𝑥 > 370) =? 

𝑃(𝑥 > 370) = 1 − 𝜙(𝑧) =? 

𝑧 =
𝑥 − 𝜇

𝜎
=

370 − 340

√200
= 2.12 

According to the z table the probability by 2.12 is 0.982997.  

So: 

𝜙(𝑧) = 0.982997 

𝑃(𝑥 > 370) = 1 − 0.982997 = 𝟎. 𝟎𝟏𝟔𝟗 

 

Thus, 0.0169 is the probability that a shoe weighs more than 370g. 

 

b)  What must the standard deviation of weight be in order for the company to state that 

99.9% of its shoes are less than 370g? 

𝜇 = 340𝑔 

𝑃(𝑥 < 370) = 0.999 

𝜎2 =? 

𝜙(𝑧) = 0.999  

According to the z table the z value by 0.999 probability is 3.09. 

𝑧 =
𝑥 − 𝜇

𝜎
→ 3.09 =

370 − 340

𝜎
→ 𝜎 = 9.71 → 𝝈𝟐 = 𝟗𝟒. 𝟐𝟖 𝒈𝟐  

c) If the variance remains at 200 g2, what must the mean weight be in order for the company 

to state that 99.9% of its shoes are less than 370g? 

  

𝜎2 = 200 𝑔2 

𝜇 = ? 

 𝑃(𝑥 < 370) = 0.999 

𝜙(𝑧) = 0.999  

According to the z table the z value by 0.999 probability is 3.09. 

3.09 =
370 − 𝜇

√200
→ 𝝁 = 𝟑𝟐𝟔. 𝟒 𝒈 



2. The diameter of the dot produced by a printer is normally distributed with a mean diameter 

of 0.05 mm and a variance of 10-4 mm2. 

a) What is the probability that the diameter of a dot exceeds 0.065 mm? 

𝜇 = 0.05 𝑚𝑚 

𝜎2 = 10−4 𝑚𝑚2 

 

𝑃(𝑥 > 0.065) =? 

𝑃(𝑥 > 0.065) = 1 − 𝜙(𝑧) =? 

𝑧 =
𝑥 − 𝜇

𝜎
=

0.065 − 0.05

√10−4
= 1.50 

According to the z table the probability by 1.50 is 0.933193.  

So: 

𝜙(𝑧) = 0.933193 

𝑃(𝑥 > 0.065) = 1 − 0.933193 = 𝟎. 𝟎𝟔𝟔𝟖 

 

Thus, 0.0668 is the probability that the diameter of a dot exceeds 0.065 mm. 

 

b) What is the probability that a diameter is between 0.04 and 0.065 mm? 

𝜇 = 0.05 𝑚𝑚 

𝜎2 = 10−4 𝑚𝑚2 

 

𝑃(0.04 < 𝑥 ≤ 0.065) = 𝑃(𝑥 ≤ 0.065) − 𝑃(0.04 < 𝑥) =? 

𝑃(0.04 < 𝑥) =? 

𝑃(𝑥 ≤ 0.065) =? 

𝑧 =
𝑥 − 𝜇

𝜎
→

0.04 − 0.05

√10−4
= −1.00 

According to the z table the probability by -1.00 is 0.137857.  

𝑃(0.04 < 𝑥) = 0.137857 

𝑧 =
𝑥 − 𝜇

𝜎
→

0.065 − 0.05

√10−4
= 1.5 

According to the z table the probability by 1.5 is 0.933193.  

𝑃(𝑥 ≤ 0.065) = 0.933193 

𝑃(𝑥 ≤ 0.065) − 𝑃(0.04 < 𝑥) = 0.933193 − 0.137857 = 𝟎. 𝟕𝟗𝟓 

 

 

 

 

 

 



c) In what interval will be the diameter with 99% probability? 

𝜇 = 0.05 𝑚𝑚 

𝜎2 = 10−4 𝑚𝑚2 

𝑃(𝑥𝑎 < 𝑥 ≤ 𝑥𝑓) = 0.99 

𝑧 =
𝑥 − 𝜇

𝜎
→ 𝑥𝑎 = 𝜇 − 𝑧𝛼

2
𝜎  ;     𝑥𝑓 = 𝜇 + 𝑧𝛼

2
𝜎   

𝑃 (𝜇 − 𝑧𝛼
2

𝜎 < 𝑥 ≤ 𝜇 + 𝑧𝛼/2𝜎) = 0.99 

According to the z table the z value (by 0.995 probability) is 2.58. 

 

𝑃 (0.05 − 2.58 ∙ √10−4 < 𝑥 ≤ 0.05 + 2.58 ∙ √10−4) = 0.99 

𝑷(𝟎. 𝟎𝟐𝟒𝟐 < 𝒙 ≤ 𝟎. 𝟎𝟕𝟓𝟖) = 𝟎. 𝟗𝟗 

 

3. A manufacturer produces piston rings for an automobile engine. It is known that ring 

diameter is normally distributed with a standard deviation of 0.001 millimetres. A random 

sample of 15 rings has a mean diameter of 74.036 millimetres. 

a) Construct a 99% two-sided confidence interval on the mean piston ring diameter. 

𝜎 = 0.001 𝑚𝑚 

 𝑛 = 15 

𝑥̅ = 74.036 𝑚𝑚 

𝑃(𝜇𝐿 < 𝜇 < 𝜇𝑈) = 0.99 

𝑧 =
𝑥̅ − 𝜇

𝜎

√𝑛

→ 𝜇𝐿 = 𝑥̅ − 𝑧𝛼
2

𝜎

√𝑛
  ;    𝜇𝑈 = 𝑥̅ + 𝑧𝛼

2

𝜎

√𝑛
 

𝑃 (𝑥̅ − 𝑧𝛼
2

𝜎

√𝑛
  < 𝜇 < 𝑥̅ + 𝑧𝛼

2

𝜎

√𝑛
) = 0.99 

According to the z table the z value by 0.995 probability is 2.58. 

𝑃 (74.036 − 2.58 ∙
0.001

√15
  < 𝜇 < 74.036 + 2.58 ∙

0.001

√15
) = 0.99 

𝑷(𝟕𝟒. 𝟎𝟑𝟓𝟑 < 𝝁 < 𝟕𝟒. 𝟎𝟑𝟔𝟕) = 𝟎. 𝟗𝟗 

 

 

 

 



b) Construct a 99% lower-confidence bound on the mean piston ring diameter. Compare the 

lower bound of this confidence interval with the one in part (a). 

𝜎 = 0.001 𝑚𝑚 

 𝑛 = 15 

𝑥̅ = 74.036 𝑚𝑚 

𝑃(𝜇𝑎 < 𝜇) = 0.99 

𝑧 =
𝑥̅ − 𝜇

𝜎

√𝑛

→ 𝜇𝑎 = 𝑥̅ − 𝑧𝛼
2

𝜎

√𝑛
 

𝑃 (𝑥̅ − 𝑧𝛼
2

𝜎

√𝑛
  < 𝜇) = 0.99 

According to the z table the z value by 0.99 probability is 2.32. 

𝑃 (74.036 − 2.32
0.001

√15
  < 𝜇) = 0.99 

𝑷(𝟕𝟒. 𝟎𝟑𝟓  < 𝝁) = 𝟎. 𝟗𝟗 

 

4.  The sugar content of the syrup in canned peaches is normally distributed. A random sample 

of n=10 cans yields a sample standard deviation of s=1.8 milligrams and sample mean 32.4 g. 

a) Calculate a 90% upper confidence limit for expected value of the sugar content. 

The unit of the sample mean is incorrect in the text of the example. I will use mg as unit 

during the solution of the example.  

𝑛 = 10 → 𝜈 = 10 − 1 = 9  

𝑠 = 1.8 𝑚𝑔 

𝑥̅ = 32.4 𝑚𝑔 

𝑃(𝜇 ≤ 𝜇𝑈) = 0.90 

𝑡 =
𝑥̅ − 𝜇

𝑠

√𝑛

→   𝜇𝑈 = 𝑥̅ + 𝑡𝛼

𝑠

√𝑛
 

𝑃 (𝜇 ≤ 𝑥̅ + 𝑡𝛼

𝑠

√𝑛
) = 0.90 

According to the t table the t value by 0.90 probability and by 𝜈 = 9 (one-sided) is 1.383. 

𝑃 (𝜇 ≤ 32.4 + 1.383
1.8

√10
) = 0.90 

𝑷(𝝁 ≤ 𝟑𝟑. 𝟏𝟖𝟕) = 𝟎. 𝟗𝟎 

 

 



b) Calculate a 90% upper confidence limit for the variance of the sugar content. 

𝑛 = 10 

𝑠 = 1.8 𝑚𝑔 

𝑃(𝜎2 ≤ 𝜎𝑈
2) = 0.90 

𝑠2 =
𝜒2𝜎2

𝜈
→ 𝜎2 =

𝑠2𝜈

𝜒2
→ 𝜎𝑈

2 =
𝑠2𝜈

𝜒𝐿
2  

𝑃 (𝜎2 ≤
𝑠2𝜈

𝜒𝐿
2 ) = 0.90 

According to the 𝜒2 table the 𝜒𝐿
2 value by 0.90 probability and by 𝜈 = 9  is 4.17. 

𝑃 (𝜎2 ≤
1.82 ∙ 9

4.17
) = 0.90 

𝑷(𝝈𝟐 ≤ 𝟕. 𝟎) = 𝟎. 𝟗𝟎 

 

 

 


