
King Fahd University of Petroleum & Minerals  

Department of Mathematics & Statistics  

STAT-319-Term171-Quiz5A-SOLUTIONS                                      
Name:                                                      ID:                                           Sec.:                       Serial: _____ 

1. (5-Points) The life in hours of a battery is known to be approximately normally distributed, with standard 

deviation 𝛔=1.25 hours, a random sample of 20 batteries has a mean life of 𝑥̅ = 40.5 hours. Use α=.05, is 

there evidence to support the claim that the battery life exceeds 40 hours? Also, find the P-value for your 

test.  
1) H0: 𝜇 = 40 versus H1: 𝜇 > 40  (1-sided alternative hypothesis) 

2) Since data is drawn from an approximately normal distribution with an unknown mean but with a variance of 

𝛔=1.25, we know that the appropriate test statistic formula to use is (Note: the population variance has priority 

over the sample variance) 

𝑍 =
𝑥̅−𝜇0

𝜎/√𝑛
=

40.5−40

1.25/√20
= 1.788854382  

3)  𝛼 = 0.05 and 𝑧𝛼/(# 𝑜𝑓 𝑠𝑖𝑑𝑒𝑠) = 𝑧0.05 = 1.645 from the Standard Normal Table 

4) Reject H0 if 𝑍 > 𝑧0.05 or 𝑍 > 1.645 

5) Reject H0 since 𝑍𝑠𝑡𝑎𝑡 = 1.788854382 > 1.645 

6) Based on data and at the α=.05 significance level, we have evidence that support the claim that the battery life 

exceeds 40 hours.  

𝑃 − 𝑣𝑎𝑙𝑢𝑒 = 𝑃(𝑍 > 1.788854382) ≈ 𝑃(𝑍 > 1.79) 

                      = 𝑃(𝑍 < −1.79) due to 𝑠𝑦𝑚𝑚𝑒𝑡𝑟𝑦 of the standard Normal curve 

                      = 0.0367   from the std normal Z table. 
 

 

 

 

 

 

 

2. (5-Points) A manufacturer of intraocular lenses will certify a new grinding machine if there is evidence 

that the percentage of polished lenses that contain surface defects does not exceed 2%. A random sample of 

size 250 lenses contain seven defective lenses.  

Formulate and test an appropriate hypothesis to determine whether the machine can be certified. Use 

α=.05, and find the P-value 
1) H0: 𝑝 = 0.02 versus H1: 𝑝 > 0.02  (1-sided alternative hypothesis) 

2) Since we are interested in the percentage (or proportion) data and since the sample is large, we know that the 

appropriate formula to use is  

𝑝̂ =
7

250
= 0.028 

𝑍 =
𝑝−𝑝0

√𝑝0(1−𝑝0)/𝑛
=

0.028−0.02

√0.02(1−0.02)/250
= 0.903507902  

3)  𝛼 = 0.05 and 𝑧𝛼/(# 𝑜𝑓 𝑠𝑖𝑑𝑒𝑠) = 𝑧0.05 = 1.645 from the Standard Normal Table 

4) Reject H0 if 𝑍 > 𝑧0.05 or 𝑍 > 1.645 

5) Fail to Reject H0 since 𝑍𝑠𝑡𝑎𝑡 = 0.903507902 < 1.645 

6) Based on data and at the α=.05 significance level, we do not have evidence that support the claim that the 

percentage of polished lenses that contain surface defects exceeds 2%. Thus, the machine can be certified. 

𝑃 − 𝑣𝑎𝑙𝑢𝑒 = 𝑃(𝑍 > 0.903507902) ≈ 𝑃(𝑍 > 0.90) 

                      = 𝑃(𝑍 < −0.90) due to 𝑠𝑦𝑚𝑚𝑒𝑡𝑟𝑦 of the standard Normal curve 

                      = 0.1841   from the std normal Z table. 
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1. (5-Points) The life in hours of a battery is known to be approximately normally distributed, with standard 

deviation 𝛔=1.5 hours, a random sample of 20 batteries has a mean life of 𝑥̅ = 40.5 hours. Use α=.05, is 

there evidence to support the claim that the battery life exceeds 40 hours? Also, find the P-value for your 

test.  
1) H0: 𝜇 = 40 versus H1: 𝜇 > 40  (1-sided alternative hypothesis) 

2) Since data is drawn from an approximately normal distribution with an unknown mean but with a variance of 𝛔=1.5, 

we know that the appropriate test statistic formula to use is (Note: the population variance has priority over the 

sample variance) 

𝑍 =
𝑥̅−𝜇0

𝜎/√𝑛
=

40.5−40

1.5/√20
= 1.490711985  

3)  𝛼 = 0.05 and 𝑧𝛼/(# 𝑜𝑓 𝑠𝑖𝑑𝑒𝑠) = 𝑧0.05 = 1.645 from the Standard Normal Table 

4) Reject H0 if 𝑍 > 𝑧0.05 or 𝑍 > 1.645 

5) Fail to Reject H0 since 𝑍𝑠𝑡𝑎𝑡 = 1.490711985 < 1.645 

6) Based on data and at the α=.05 significance level, we do not have evidence that support the claim that the battery 

life exceeds 40 hours.  

𝑃 − 𝑣𝑎𝑙𝑢𝑒 = 𝑃(𝑍 > 1.490711985 ) ≈ 𝑃(𝑍 > 1.49) 

                      = 𝑃(𝑍 < −1.49) due to 𝑠𝑦𝑚𝑚𝑒𝑡𝑟𝑦 of the standard Normal curve 

                      = 0.0681   from the std normal Z table. 
 

 

 

 

 

 

 

2. (5-Points) A manufacturer of intraocular lenses will certify a new grinding machine if there is evidence 

that the percentage of polished lenses that contain surface defects does not exceed 2%. A random sample of 

size 500 lenses contain sixteen defective lenses.  

Formulate and test an appropriate hypothesis to determine whether the machine can be certified. Use 

α=.05, and find the P-value 
1) H0: 𝑝 = 0.02 versus H1: 𝑝 > 0.02  (1-sided alternative hypothesis) 

2) Since we are interested in the percentage (or proportion) data and since the sample is large, we know that the 

appropriate formula to use is  

𝑝̂ =
16

500
= 0.032 

𝑍 =
𝑝−𝑝0

√
𝑝0(1−𝑝0)

𝑛

=
0.032−0.02

√
0.02(1−0.02)

500

= 1.916629695 

3)  𝛼 = 0.05 and 𝑧𝛼/(# 𝑜𝑓 𝑠𝑖𝑑𝑒𝑠) = 𝑧0.05 = 1.645 from the Standard Normal Table 

4) Reject H0 if 𝑍 > 𝑧0.05 or 𝑍 > 1.645 

5) Reject H0 since 𝑍𝑠𝑡𝑎𝑡 = 1.916629695 > 1.645 

6) Based on data and at the α=.05 significance level, we have evidence that support the claim that the percentage of 

polished lenses that contain surface defects exceeds 2%. Thus, the machine cannot be certified. 

𝑃 − 𝑣𝑎𝑙𝑢𝑒 = 𝑃(𝑍 > 1.916629695) ≈ 𝑃(𝑍 > 1.92) 

                      = 𝑃(𝑍 < −1.92) due to 𝑠𝑦𝑚𝑚𝑒𝑡𝑟𝑦 of the standard Normal curve 

                      = 0.0274   from the std normal Z table. 
 

 


