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Q 1. An electrical firm manufactures light bulbs that have a length of life that is normally distributed. If a sample 
of 20 bulbs has an average life of 780 hours, and a standard deviation of 38.75 hours.   

 

1. Form a 95% confidence interval estimate for the true average of all bulbs produced by this firm. 

 

𝑛 = 20, 𝑥̅ = 780,       𝑠 = 38.75,   𝜎 𝑢𝑛𝑘𝑛𝑜𝑤𝑛 
 
Since 𝜎 𝑢𝑛𝑘𝑛𝑜𝑤𝑛 and 𝑛 = 20 small, the C.I given by 

𝑥̅ ± 𝑡𝛼
2

,𝑛−1
 

𝑠

√𝑛
 

Where  
𝑡𝛼

2
,𝑛−1

= 𝑡0.025,19 = 2.093 

780 ± (2.093) 
38.75

√20
  

 
761.864 ℎ𝑜𝑢𝑟𝑠 ≤ 𝜇 ≤ 798.1353  ℎ𝑜𝑢𝑟𝑠 

 
2. Depend on your conclusion above, is there any evidence to conclude that the average length of life is 

different from 770 hours? 

 

Is μ ≠ 770? 

Since 770 ∈ (761.8647, 798.1353), no, there is no evidence to conclude that the average 
length of life is different from 770 hours 

Q 2. A machine in a certain factory must be repaired it produces more than 10% defectives among the large lot 
of products in a day. A random sample of 100 items from the day’s production contains 18 defectives, and the 
supervisor says that the machine must be repaired. Using the p-value approach, does the sample support his 
decision at 0.01 level of significance?  

 
1. The hypothesis:  𝐻0: 𝑝 = 0.1   𝑣𝑠.  𝐻0: 𝑝 > 0.1 

2. The test statistics: 𝑍0 =
𝑝−𝑝0

√
𝑝0(1−𝑝0)

𝑛

=
0.18−0.1

√
01.(0.9)

100

= 2.67 

3. Decision rule: Reject 𝐻0 𝑖𝑓 𝑝 − 𝑣𝑎𝑙𝑢𝑒 < 0.01 

4. Where 𝑝 − 𝑣𝑎𝑙𝑢𝑒 = 𝑃(𝑍 > 𝑧0) = 𝑃(𝑍 > 2.67) = 𝑃(𝑍 < −2.67) = 0.00379 

5. The decision: since  𝑝 − 𝑣𝑎𝑙𝑢𝑒 = 0.00379 < 0.01, reject  𝐻0 

6. Conclusion: yes    
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Q 3: A textile fiber manufacturer is investigating a new drapery yarn, which the company claims has a mean 
thread elongation of 12 kg with a standard deviation of 1.5 kg. The company wishes to test the hypothesis 

𝐻0: 𝜇 = 12 against 𝐻1: 𝜇 < 12 using a random sample of four specimens. 

 

a. What is the type I error probability if the critical region is defined as 𝑥̅ < 11.5 kg. 

 

 
𝑇𝑦𝑝𝑒 𝐼 = 𝛼 = 𝑃(𝑅𝑒𝑗𝑒𝑐𝑡 𝐻0| 𝐻0 𝑖𝑠 𝑡𝑟𝑢𝑒 ) 

= 𝑃(𝑋̅ < 11.5|  𝜇0 = 12 ) 

= 𝑃 (
𝑋̅ − 12

1.5

√4

<
11.5 − 12

1.5

√4

) 

= 𝑃(𝑍 < −0.67) 
= 𝑃(𝑍 < −0.67) 
= 0.2514 

 

 

 

 

b. Find β for the case in which the true mean elongation is 11.35 

 
𝑇𝑦𝑝𝑒 𝐼𝐼 = 𝛽 = 𝑃(𝐹𝑎𝑖𝑙 𝑡𝑜 𝑟𝑒𝑗𝑒𝑐𝑡 𝐻0| 𝐻1 𝑖𝑠 𝑡𝑟𝑢𝑒 ) 

= 𝑃(𝑋̅ ≥ 11.5| 𝜇 = 11.35 ) 

= 𝑃 (
𝑋̅ − 11.35

1.5

√4

≥
11.5 − 11.35

1.5

√4

) 

= 𝑃(𝑍 ≥ 0.2) 
= 𝑃(𝑍 < −0.2) 
= 0.4207 

 

 

 


