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CQE ACADEMY PRACTICE EXAM 4.4 

QUESTIONS: 
1. You're performing a hypothesis test for the population mean critical t-value is 2.250, and you've got a 1-sided 

test. If your t-statistic is 2.200, 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 

 

 

2. You're performing a hypothesis test for the population mean, and your sample mean is 10.5, your null 

hypothesis for the population mean is 11.5, your sample size is 30 and your population standard deviation is 

2. Calculate your z test statistic: 

• 2.738 

• -2.738 

• -0.5 

• 0.5 

 

3. You're performing a hypothesis test for the population mean, and your sample mean is 228, your null 

hypothesis for the population mean is 246, your sample size is 10 and your sample standard deviation is 16. 

Calculate your t test statistic: 

• 3.557 

• -3.557 

• -1.125 

• -1.800 

 

4. You're performing a hypothesis test for the population mean, and your sample mean is 2.53, your null 

hypothesis for the population mean is 2.50, your sample size is 50 and your population standard deviation is 

0.10. Calculate your z test statistic: 

• 0.300 

• 1.732 

• 2.121 

• 2.460 

 

5. You're performing a hypothesis test for the population mean, and your sample mean is 10.82, your null 

hypothesis for the population mean is 10.83, your sample size is 4 and your sample standard deviation is 0.05. 

Calculate your t test statistic: 

•  0.300 

• -0.200 

• -0.300 

• -0.400 
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6. You're performing a hypothesis test for the population mean and you do not know the population standard 

deviation.  You plan to sample 15 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? 

• 1.285 

• 1.341 

• 1.345 

• 1.650 

 

 

7. 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? 

• 1.345 

• 1.650 

• 1.761 

• 1.960 

 

 

8. You're performing a hypothesis test for the population mean and you do not know the population standard 

deviation.  You plan to sample 20 units from your population and you'd like to use a 2-sided test at a 5% 

significance level. What is the absolute value of the rejection criteria for this hypothesis test? 

• 1.725 

• 1.960 

• 2.093 

• 2.086 

 

 

9. What is the critical t-value for 2-sided confidence interval for the population mean where 20 samples have 

been taken and a 5% alpha risk is tolerable? 

• 1.725 

• 1.960 

• 2.093 

• 2.086 

 

 

 

10. You've sampled 50 units from the latest production lot to measure the outer diameter of the product. The 

sample mean is 0.51in and the population standard deviation is known to be 0.07in.  Calculate the 95% 

confidence interval: 

• 0.491 - 0.529 

• 0.487 - 0.532 

• 0.369 - 0.651 

• 0.507 - 0.513 
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11. You've sampled 20 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. 

• 0.070 < p < 0.229 

• 0.000 < p < 0.306 

• -0.006 < p < 0.306 

• 0.018 < p < 0.282 

 

 

12. 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 

 

 

 

13. You're performing a hypothesis test for the population mean, and your sample mean is 25.00 your null 

hypothesis for the population mean is 24.00. Your sample size is 20 and your sample standard deviation is 3.0. 

Calculate your t test statistic: 

• 0.49 

• 1.49 

• 1.89 

• 2.39 

 

14. You're performing a hypothesis test for the population mean and you do not know the population standard 

deviation.  You plan to sample 20 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? 

• 1.725 

• 1.729 

• 2.086 

• 2.093 

 

 

15. You're performing a hypothesis test for the population mean and your critical t-value is 2.093, and you've got 

a 2-sided test. If your t-statistic is 1.49, 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 
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SOLUTIONS: 

1. You're performing a hypothesis test for the population mean critical t-value is 2.250, and you've got a 1-sided 

test. If your t-statistic is 2.200, 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 

 

In this instance, our t-statistic (2.200) is less than our critical t-value (rejection criteria) of 2.250. Therefore, we 

must fail to reject the null hypothesis. 

 

2. You're performing a hypothesis test for the population mean, and your sample mean is 10.5, your null 

hypothesis for the population mean is 11.5, your sample size is 30 and your population standard deviation is 2. 

Calculate your z test statistic: 

• 2.738 

• -2.738 

• -0.5 

• 0.5 

 

In this instance our hypothesis test sample size is greater than 30 and we know the population standard deviation; 

therefore, we can use the normal distribution and z-score for our test statistic.  

  𝒛 =  
�̅� −  𝝁

𝝈

√𝒏

  =  
𝟏𝟎. 𝟓 − 𝟏𝟏. 𝟓

𝟐

√𝟑𝟎

=  −𝟐. 𝟕𝟑𝟖 

 

 

3. You're performing a hypothesis test for the population mean, and your sample mean is 228, your null hypothesis 

for the population mean is 246, your sample size is 10 and your sample standard deviation is 16. Calculate your 

t test statistic: 

• 3.557 

• -3.557 

• -1.125 

• -1.800 

In this instance our hypothesis test sample size is less than 30 and we only know the sample standard deviation, 

not the population standard deviation; therefore, we must use the t-distribution and t-score for our test statistic.  

𝒕 − 𝒔𝒕𝒂𝒕𝒊𝒔𝒕𝒊𝒄 =  
�̅� −  𝝁

𝒔

√𝒏

=  
𝟐𝟐𝟖 − 𝟐𝟒𝟔

𝟏𝟔

√𝟏𝟎

=  −𝟑. 𝟓𝟓𝟕 
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4. You're performing a hypothesis test for the population mean, and your sample mean is 2.53, your null 

hypothesis for the population mean is 2.50, your sample size is 50 and your population standard deviation is 

0.10. Calculate your z test statistic: 

• 0.300 

• 1.732 

• 2.121 

• 2.460 

In this instance our hypothesis test sample size is greater than 30 and we know the population standard deviation; 

therefore we can use the normal distribution and z-score for our test statistic.  

  𝒛 =  
�̅� −  𝝁

𝝈

√𝒏

  =  
𝟐. 𝟓𝟑 − 𝟐. 𝟓𝟎

𝟎. 𝟏𝟎

√𝟓𝟎

=  𝟐. 𝟏𝟐𝟏 

 

5. You're performing a hypothesis test for the population mean, and your sample mean is 10.82, your null 

hypothesis for the population mean is 10.83, your sample size is 4 and your sample standard deviation is 0.05. 

Calculate your t test statistic: 

• 0.300 

• -0.200 

• -0.300 

• -0.400 

 

In this instance our hypothesis test sample size is less than 30 and we only know the sample standard deviation, 

not the population standard deviation; therefore, we must use the t-distribution and t-score for our test statistic.  

𝒕 − 𝒔𝒕𝒂𝒕𝒊𝒔𝒕𝒊𝒄 =  
�̅� −  𝝁

𝒔

√𝒏

=  
𝟏𝟎. 𝟖𝟐 − 𝟏𝟎. 𝟖𝟑

𝟎. 𝟎𝟓

√𝟒

=  −𝟎. 𝟒𝟎𝟎 

 

6. You're performing a hypothesis test for the population mean and you do not know the population standard 

deviation.  You plan to sample 15 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? 

• 1.285 

• 1.341 

• 1.345 

• 1.650 

Because you do not know the population standard 

deviation, you must use the t-distribution, and not 

the normal distribution for your hypothesis test.  

Sampling 15 units means you've got 14 degrees of 

freedom and therefore the rejection criteria of a 1-

sided test at the 10% significance level is tcrit = 1.345  
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7. 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? 

• 1.345 

• 1.650 

• 1.761 

• 1.960 

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 2-sided test, and 5% significance level, we can look up 

the Z-value associated with 47.5% of the population, which is Zcrit = 1.960 

       

 

 

8. You're performing a hypothesis test for the population mean and you do not know the population standard 

deviation. You plan to sample 20 units from your population and you'd like to use a 2-sided test at a 5% 

significance level.  What is the absolute value of the rejection criteria for this hypothesis test? 

• 1.725 

• 1.960 

• 2.093 

• 2.086 

Because you do not know the population standard deviation, you must use the t-distribution, and not the normal 

distribution for your hypothesis test. Sampling 20 units means you've got 19 degrees of freedom and therefore 

the rejection criteria of a 2-sided test at the 5% significance level is tcrit = 2.093  
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9. What is the critical t-value for 2-sided confidence interval for the population mean where 20 samples have been 

taken and a 5% alpha risk is tolerable? 

• 1.725 

• 1.960 

• 2.093 

• 2.086 

A sample size of 20 means that there are 19 degrees of freedom.  With an alpha risk of 5% and a 2-sided confidence 

interval, we're looking for the intersection of the alpha risk of 0.025 and 19 degrees of freedom where we find our 

critical t-value to be 2.093.  

 

 

 

10. You've sampled 50 units from the latest production lot to measure the outer diameter of the product. The 

sample mean is 0.51in and the population standard deviation is known to be 0.07in.  Calculate the 95% 

confidence interval: 

• 0.491 - 0.529 

• 0.487 - 0.532 

• 0.369 - 0.651 

• 0.507 - 0.513 

Because we've sampled more than 30 units and the population standard deviation is known, we can use the Z-

score approach to this confidence interval problem. We need to find the Z-score associated with the 95% 

confidence interval using the Z-Table, we find Z = 1.96.  

𝑰𝒏𝒕𝒆𝒓𝒗𝒂𝒍 𝑬𝒔𝒕𝒊𝒎𝒂𝒕𝒆 𝒐𝒇 𝑷𝒐𝒑𝒖𝒍𝒂𝒕𝒊𝒐𝒏 𝑴𝒆𝒂𝒏 (𝒌𝒏𝒐𝒘𝒏 𝒗𝒂𝒓𝒊𝒂𝒏𝒄𝒆)  ∶ �̅�  ± 𝒁𝜶
𝟐

∗
𝝈

√𝒏
 

𝑰𝒏𝒕𝒆𝒓𝒗𝒂𝒍 𝑬𝒔𝒕𝒊𝒎𝒂𝒕𝒆 ∶ 𝟎. 𝟓𝟏 ± 𝟏. 𝟗𝟔 ∗
𝟎. 𝟎𝟕

√𝟓𝟎
 

𝑰𝒏𝒕𝒆𝒓𝒗𝒂𝒍 𝑬𝒔𝒕𝒊𝒎𝒂𝒕𝒆 ∶ 𝟎. 𝟓𝟏 ± 𝟎. 𝟎𝟏𝟗 

𝟗𝟓% 𝑪𝒐𝒏𝒇𝒊𝒅𝒆𝒏𝒄𝒆 𝑰𝒏𝒕𝒆𝒓𝒗𝒂𝒍 ∶  𝟎. 𝟒𝟗𝟏 − 𝟎. 𝟓𝟐𝟗 
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11. You've sampled 20 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. 

• 0.070 < p < 0.229 

• 0.000 < p < 0.306 

• -0.006 < p < 0.306 

• 0.018 < p < 0.282 

First, we can calculate the sample proportion, p using n = 20, and the number of non-conformances (3): 

𝑺𝒂𝒎𝒑𝒍𝒆 𝑷𝒓𝒐𝒑𝒐𝒓𝒕𝒊𝒐𝒏: 𝒑 =  
𝟑

𝟐𝟎
= 𝟎. 𝟏𝟓𝟎 

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. 𝟏𝟓𝟎 ± 𝟏. 𝟗𝟔√
𝟎. 𝟏𝟓𝟎 ∗ (𝟏 − 𝟎. 𝟏𝟓𝟎)

𝟐𝟎
 

𝑪𝒐𝒏𝒇𝒊𝒅𝒆𝒏𝒄𝒆 𝑰𝒏𝒕𝒆𝒓𝒗𝒂𝒍: 𝟎. 𝟏𝟓𝟎 ± 𝟏. 𝟗𝟔√. 𝟎𝟎𝟔𝟒 

𝑪𝒐𝒏𝒇𝒊𝒅𝒆𝒏𝒄𝒆 𝑰𝒏𝒕𝒆𝒓𝒗𝒂𝒍: 𝟎. 𝟏𝟓𝟎 ± 𝟎. 𝟏𝟓𝟔 

𝑪𝒐𝒏𝒇𝒊𝒅𝒆𝒏𝒄𝒆 𝑰𝒏𝒕𝒆𝒓𝒗𝒂𝒍 𝒇𝒐𝒓 𝑷𝒐𝒑𝒖𝒍𝒂𝒕𝒊𝒐𝒏 𝑷𝒓𝒐𝒑𝒐𝒓𝒕𝒊𝒐𝒏 ∶ 𝟎. 𝟎𝟎𝟎 < 𝒑 < 𝟎. 𝟑𝟎𝟔 

The negative value for the lower side of the confidence interval is adjusted to zero as it is impossible to have a 

negative proportion of defects. 

 

12. 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.  

Our value (-1.71) is less than -1.65, we can 

reject the null hypothesis in favor of the 

alternative hypothesis. 
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13. You're performing a hypothesis test for the population mean, and your sample mean is 25.00 your null 

hypothesis for the population mean is 24.00. Your sample size is 20 and your sample standard deviation is 3.0. 

Calculate your t test statistic: 

• 0.49 

• 1.49 

• 1.89 

• 2.39 

In this instance our hypothesis test sample size is less than 30 and we only know the sample standard deviation, 

not the population standard deviation; therefore, we must use the t-distribution and t-score for our test statistic.  

𝒕 − 𝒔𝒕𝒂𝒕𝒊𝒔𝒕𝒊𝒄 =  
�̅� −  𝝁

𝒔

√𝒏

=  
𝟐𝟓 − 𝟐𝟒

𝟑. 𝟎

√𝟐𝟎

=  𝟏. 𝟒𝟗 

 

 

14. You're performing a hypothesis test for the population mean and you do not know the population standard 

deviation.  You plan to sample 20 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? 

• 1.725 

• 1.729 

• 2.086 

• 2.093 

With an unknown population standard deviation, and only using 20 samples, we must use the t-distribution to 

create the critical rejection region for this hypothesis test.  

With a 2-sided test, at 5% significance level, we must find the intersection between 19 degrees of freedom and an 

alpha risk of 0.025, where we find our critical t-value to be 2.093.  
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15. You're performing a hypothesis test for the population mean and your critical t-value is 2.093, and you've got a 

2-sided test. If your t-statistic is 1.49, 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 our t-statistic (1.49) doesn’t fall in the rejection region (> +2.093), we must fail to reject the null 

hypothesis. 

 


