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CQE ACADEMY PRACTICE EXAM 4.3 

QUESTIONS: 
1. A ________________ is defined as a statistical process used to make a decision between two mutually 

exclusive hypothesis. 

• Hypothesis Test 

• Confidence Interval 

• Designed Experiment 

• Probability Assessment 

 

2. Hypothesis testing makes use of the _______________ to assess the probability of the sample statistic and 

distinguish between the null and alternative hypothesis.  

• Sampling Distribution  

• Probability Distribution 

• Confidence Interval 

• Theory of Constraints 

 

 

3. Identify all of the statements below regarding hypothesis testing that are True: 

A. Rejecting the null hypothesis is considered a "strong claim" and means that the sample data was 

significant enough to reject the starting assumption that the null hypothesis was true. 

B. The null hypothesis, called H0, is always a statement about the value of a sample statistic. 

C. When the null hypothesis is actually true but the hypothesis test rejects it, this is known as a type 

II error  

D. The significance level (α) of our hypothesis test is also equal to the probability of a type I error 

• A, B 

• B, C 

• C, D 

• A, D 

 

 

4. Identify all of the statements below regarding hypothesis testing that are True: 

A. Using the t-distribution for hypothesis testing of the population mean is required if your sample 

size is less than 30, or the population standard deviation is unknown.  

B. When we're comparing a sample variance against the population variance we must use the F 

Distribution.  

C. When testing two population variances against each other we must use the chi-squared 

distribution. 

D. The significance level (α) is required to determine the rejection criteria for our hypothesis test. 

• A, B 

• B, C 

• C, D 

• A, D 
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5. You're performing a hypothesis test for the population mean and your critical z-score is 1.65, and you've got a 

2-sided test. If your z-statistic is -1.71, what would your conclusion be? 

• Accept the null hypothesis and thus reject the alternative hypothesis 

• Fail to reject the null hypothesis 

• Fail to reject the alternative hypothesis  

• Reject the null hypothesis in favor of the alternative hypothesis 

 

 

 

6. You're performing a hypothesis test for the population mean and you know the population standard deviation.  

You plan to sample 60 units from your population and you'd like to use a 1-sided test at a 1% significance level. 

What is the rejection criteria for this hypothesis test? 

• 1.96 

• 2.33 

• 2.39 

• 2.58 

 

 

 

7. You're performing a hypothesis test for the population mean and the population standard deviation is 

unknown.  You sample 20 units from your population and you'd like to use a 1-sided test at a 5% significance 

level.  What is the rejection criteria for this hypothesis test? 

• 1.725 

• 1.729 

• 2.086 

• 2.093 

 

 

 

8. What is the critical z-value associated with a 2-sided confidence interval that's associated with a 1% alpha risk?  

• z-score = 1.96 

• z-score = 2.24 

• z-score = 2.58 

• z-score = 3.25 

 

9. For a sample size of 25, and a 2-sided confidence interval, identify the appropriate lower-tail chi-squared 

critical values associated with a 5% alpha risk.  

• lower-tail chi-squared = 9.886 

• lower-tail chi-squared = 10.520 

• lower-tail chi-squared = 12.401 

• lower-tail chi-squared = 13.120 
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CQE ACADEMY PRACTICE EXAM 4.3 

10. You've taken a random sample of 15 units from the latest production lot, and measured the overall height of 

the part. You calculate the sample mean to be 20.0 in, and the sample standard deviation to be 2.0 in. Calculate 

the 95% confidence interval for the population standard deviation. 

• 1.000 < σ < 3.000 

• 1.268 < σ < 2.842 

• 0.729 < σ < 2.645 

• 1.464 < σ < 3.154 

 

11. You've sampled 100 units from the last production lot and found that 3 of them are non-conforming. Find the 

95% confidence interval for the true population proportion of defective products. 

• 0.03 + 0.033 

• 0.03 + 0.044 

• 0.03 + 0.055 

• 0.03 + 0.066 

 

 

12. You're performing a hypothesis test for the population mean and you know the population standard deviation.  

You plan to sample 45 units from your population and you'd like to use a 2-sided test at a 5% significance level. 

What is the rejection criteria for this hypothesis test? 

• 1.65 

• 1.96 

• 2.24 

• 2.58 

 

 

13. You're performing a hypothesis test for the population mean, which you believe to be 12.45”. You sample 36 

parts and find the sample mean to be 12.25”. The population standard deviation is known to be 1.0”. What is 

the test statistic for this hypothesis test? 

• -0.80 

• -1.20 

• -2.35 

• -3.60 

 

14. You're performing a hypothesis test for the population mean and the population standard deviation is 

unknown.  You sample 16 units from your population and you'd like to use a 2-sided test at a 20% significance 

level.  What is the rejection criteria for this hypothesis test? 

• 1.337 

• 2.583 

• 1.341 

• 2.602 
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CQE ACADEMY PRACTICE EXAM 4.3 

 

15. You're performing a hypothesis test for the population mean and the population standard deviation is known.  

You sample 100 units from your population and you'd like to use a 1-sided test at a 10% significance level.  

What is the rejection criteria for this hypothesis test? 

• 1.28 

• 1.65 

• 1.96 

• 2.24 
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CQE ACADEMY PRACTICE EXAM 4.3 

SOLUTIONS: 

1. A ________________ is defined as a statistical process used to make a decision between two mutually exclusive 

hypothesis. 

• Hypothesis Test 

• Confidence Interval 

• Designed Experiment 

• Probability Assessment 

 

2. Hypothesis testing makes use of the _______________ to assess the probability of the sample statistic and 

distinguish between the null and alternative hypothesis.  

• Sampling Distribution  

• Probability Distribution 

• Confidence Interval 

• Theory of Constraints 

 

3. Identify all of the statements below regarding hypothesis testing that are True: 

A. Rejecting the null hypothesis is considered a "strong claim" and means that the sample data was 

significant enough to reject the starting assumption that the null hypothesis was true.  (true) 

B. The null hypothesis, called H0, is always a statement about the value of a sample statistic  

(population parameter). (False) 

C. When the null hypothesis is actually true but the hypothesis test rejects it, this is known as a type 

II error (type 1 error). (False)  

D. The significance level (α) of our hypothesis test is also equal to the probability of a type I error. 

(true) 

• A, B 

• B, C 

• C, D 

• A, D 

 

4. Identify all of the statements below regarding hypothesis testing that are True: 

A. Using the t-distribution for hypothesis testing of the population mean is required if your sample 

size is less than 30, or the population standard deviation is unknown. (true) 

B. When we're comparing a sample variance against the population variance, we must use the F 

Distribution (Chi-Squared Distribution). (False) 

C. When testing two population variances against each other we must use the chi-squared 

distribution (F Distribution). (False) 

D. The significance level (α) is required to determine the rejection criteria for our hypothesis test. 

(true) 

• A, B 

• B, C 

• C, D 

• A, D 
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CQE ACADEMY PRACTICE EXAM 4.3 

5. You're performing a hypothesis test for the population mean and your critical z-score is 1.65, and you've got a 

2-sided test. If your z-statistic is -1.71, what would your conclusion be? 

• Accept the null hypothesis and thus reject the alternative hypothesis 

• Fail to reject the null hypothesis 

• Fail to reject the alternative hypothesis  

• Reject the null hypothesis in favor of the alternative hypothesis 

Because it is a 2-sided hypothesis test, you'll be looking for a value greater than 1.65, or less than -1.65. Because 

our value is less than -1.65, we can reject the null hypothesis in favor of the alternative hypothesis. 

 

6. You're performing a hypothesis test for the population mean and you know the population standard deviation.  

You plan to sample 60 units from your population and you'd like to use a 1-sided test at a 1% significance level.  

What is the rejection criteria for this hypothesis test? 

• 1.96 

• 2.33 

• 2.39 

• 2.58 

Because we know the population standard deviation and we're sampling more than 30 units we can use the 

normal distribution for your hypothesis test. Based on the 1-sided test, and 1% significance level, we can look up 

the Z-value associated with 49.0% of the population, which is Zcrit = ~2.33 
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CQE ACADEMY PRACTICE EXAM 4.3 

7. You're performing a hypothesis test for the population mean and the population standard deviation is 

unknown.  You sample 20 units from your population and you'd like to use a 1-sided test at a 5% significance 

level.  What is the rejection criteria for this hypothesis test? 

• 1.725 

• 1.729 

• 2.086 

• 2.093 

Because we do not know the population standard deviation and we're sampling less than 30 units we must use 

the t distribution for our hypothesis test. Based on the 1-sided test, and 5% significance level, we can look up the 

critical t-value associated with 5% significance and 19 degrees of freedom to be tcrit = ~1.729 

 
 

8. What is the critical z-value associated with a 2-sided confidence interval that's associated with a 1% alpha risk?  

• z-score = 1.96 

• z-score = 2.24 

• z-score = 2.58 

• z-score = 3.25 

 

Because it's a 2-sided distribution with at the 1% significance level, we're looking for the z-score that's associated 

with the area under the curve of 0.495. This would capture 49.5% on the left half & right half of the distribution, 

leaving the remaining 1% of the alpha risk in the rejection area of the tails of the distribution, which is a Z-score = 

2.58. 
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CQE ACADEMY PRACTICE EXAM 4.3 

9. For a sample size of 25, and a 2-sided confidence interval, identify the appropriate lower-tail chi-squared critical 

values associated with a 5% alpha risk.  

• lower-tail chi-squared = 9.886 

• lower-tail chi-squared = 10.520 

• lower-tail chi-squared = 12.401 

• lower-tail chi-squared = 13.120 

 

The degrees of freedom in this sample is 

24 (25 – 1). 

The 2-sided confidence interval and 5% 

alpha risk is split in half between the 

upper and lower tail. 

So we're looking in the 0.025 column and 

24 degrees of freedom for our critical chi-

squared value, which is 12.401. 

 

 

10. You've taken a random sample of 15 units from the latest production lot, and measured the overall height of 

the part. You calculate the sample mean to be 20.0 in, and the sample standard deviation to be 2.0 in. Calculate 

the 95% confidence interval for the population standard deviation. 

• 1.000 < σ < 3.000 

• 1.268 < σ < 2.842 

• 0.729 < σ < 2.645 

• 1.464 < σ < 3.154 

 

Ok, let's see what we know after reading the problem statement:   n = 15, s = 2.0 in, α = 0.05 x-bar = 20.0in 

First, we must find our critical chi-squared values from the Chi-Squared Table associated with our alpha risk (5%), 

sample size (15), and degrees of freedom (14): 

𝑪𝒐𝒏𝒇𝒊𝒅𝒆𝒏𝒄𝒆 𝑰𝒏𝒕𝒆𝒓𝒗𝒂𝒍 𝒇𝒐𝒓 𝑺𝒕𝒂𝒏𝒅𝒂𝒓𝒅 𝑫𝒆𝒗𝒊𝒂𝒕𝒊𝒐𝒏:      √
(𝒏 − 𝟏)𝒔𝟐

𝜲𝟏−𝜶
𝟐⁄

𝟐
<  𝜎 <  √

(𝒏 − 𝟏)𝒔𝟐

𝜲𝜶
𝟐⁄

𝟐
 

𝜲𝜶
𝟐⁄ ,𝒅𝒇

𝟐 =  𝜲.𝟎𝟓
𝟐⁄ ,𝟏𝟒

𝟐 =  𝜲.𝟎𝟐𝟓,𝟏𝟒
𝟐 = 𝟓. 𝟔𝟐𝟗 

𝜲𝟏−𝜶
𝟐⁄ ,𝒅𝒇

𝟐 = 𝜲𝟏−.𝟎𝟓
𝟐⁄ ,𝟏𝟒

𝟐 = 𝜲.𝟗𝟕𝟓,𝟏𝟒
𝟐 = 𝟐𝟔. 𝟏𝟏𝟗 

      √
(𝟏𝟓 − 𝟏)𝟐𝟐

𝟐𝟔. 𝟏𝟏𝟗
<  𝜎 <  √

(𝟏𝟓 − 𝟏)𝟐𝟐

𝟓. 𝟔𝟐𝟗
 

   𝟏. 𝟒𝟔𝟒 <  𝝈 < 𝟑. 𝟏𝟓𝟒 
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CQE ACADEMY PRACTICE EXAM 4.3 

11. You've sampled 100 units from the last production lot and found that 3 of them are non-conforming. Find the 

95% confidence interval for the true population proportion of defective products. 

• 0.03 + 0.033 

• 0.03 + 0.044 

• 0.03 + 0.055 

• 0.03 + 0.066 

First, we can calculate the sample proportion, p using n = 100, and the number of non-conformances (3):  

𝑺𝒂𝒎𝒑𝒍𝒆 𝑷𝒓𝒐𝒑𝒐𝒓𝒕𝒊𝒐𝒏: 𝒑 =  
𝟑

𝟏𝟎𝟎
= 𝟎. 𝟎𝟑 

Then we can look up our Z-score at the 5% alpha risk:   𝒁𝜶

𝟐
= 𝒁𝟎.𝟎𝟓

𝟐

=  𝒁.𝟎𝟐𝟓 = 𝟏. 𝟗𝟔  

𝑪𝒐𝒏𝒇𝒊𝒅𝒆𝒏𝒄𝒆 𝑰𝒏𝒕𝒆𝒓𝒗𝒂𝒍 (𝑷𝒓𝒐𝒑𝒐𝒓𝒕𝒊𝒐𝒏): 𝒑 ± 𝒁𝜶
𝟐

√
𝒑 ∗ (𝟏 − 𝒑)

𝒏
 

𝑪𝒐𝒏𝒇𝒊𝒅𝒆𝒏𝒄𝒆 𝑰𝒏𝒕𝒆𝒓𝒗𝒂𝒍: 𝟎. 𝟎𝟑 ± 𝟏. 𝟗𝟔√
𝟎. 𝟎𝟑 ∗ (𝟏 − 𝟎. 𝟎𝟑)

𝟏𝟎𝟎
 

𝑪𝒐𝒏𝒇𝒊𝒅𝒆𝒏𝒄𝒆 𝑰𝒏𝒕𝒆𝒓𝒗𝒂𝒍: 𝟎. 𝟎𝟑 ± 𝟏. 𝟗𝟔√. 𝟎𝟎𝟎𝟕𝟑𝟔 

𝑪𝒐𝒏𝒇𝒊𝒅𝒆𝒏𝒄𝒆 𝑰𝒏𝒕𝒆𝒓𝒗𝒂𝒍: 𝟎. 𝟎𝟑 ± 𝟎. 𝟎𝟑𝟑 

 

12. You're performing a hypothesis test for the population mean and you know the population standard deviation.  

You plan to sample 45 units from your population and you'd like to use a 2-sided test at a 5% significance level. 

What is the rejection criteria for this hypothesis test? 

• 1.65 

• 1.96 

• 2.24 

• 2.58 

Because it's a 2-sided distribution with at the 5% significance level, we're looking for the z-score that's associated 

with the area under the curve of 0.475. This would capture 47.5% on the left half & right half of the distribution, 

leaving the remaining 5% of the alpha risk in the rejection area of the tails of the distribution, which is a Z-score = 

1.96. 
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13. You're performing a hypothesis test for the population mean, which you believe to be 12.45”. You sample 36 

parts and find the sample mean to be 12.25”. The population standard deviation is known to be 1.0”. What is 

the test statistic for this hypothesis test? 

• -0.80 

• -1.20 

• -2.35 

• -3.60 

Because we’ve taken more than 30 samples, and we know the population standard deviation, we can use the Z-

score to calculate our test statistic.  

 𝒁 − 𝑺𝒄𝒐𝒓𝒆 =  
�̅� −  𝝁

𝝈

√𝒏

=
𝟏𝟐. 𝟐𝟓 −  𝟏𝟐. 𝟒𝟓

𝟏. 𝟎

√𝟑𝟔

 = −𝟏. 𝟐 

 

 

14. You're performing a hypothesis test for the population mean and the population standard deviation is 

unknown.  You sample 16 units from your population and you'd like to use a 2-sided test at a 20% significance 

level.  What is the rejection criteria for this hypothesis test? 

• 1.337 

• 2.583 

• 1.341 

• 2.602 

 

Because we do not know the population standard deviation and we're sampling less than 30 units we must 

use the t distribution for our hypothesis test. Based on the 2-sided test, and 20% significance level, we can 

look up the critical t-value associated with 10% significance and 15 degrees of freedom to be tcrit = ~1.341 
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CQE ACADEMY PRACTICE EXAM 4.3 

15. You're performing a hypothesis test for the population mean and the population standard deviation is known.  

You sample 100 units from your population and you'd like to use a 1-sided test at a 10% significance level.  What 

is the rejection criteria for this hypothesis test? 

• 1.28 

• 1.65 

• 1.96 

• 2.24 

Because we know the population standard deviation and we're sampling more than 30 units we can use the z-

scores and normal distribution for our hypothesis test. Based on the 1-sided test, and 10% significance level, we 

must look up the z-score associated with 0.40, which is a Z-score = 1.28. 

 

 

 


