
 

CQE ACADEMY PRATICE EXAM 17.3 

QUESTIONS: 
1. Fill in the Blank:  _______________________ means confirmation by examination & evaluation 

of objective evidence to confirm that your final product meets the customer’s needs & intended 

use. 

•     Design Verification 

•     Design Validation 

•     Design Qualification 

•     Design V&V Protocol 

 

2. 6 units that are operating within their useful life period are put on test for a total of 10,000 

hours.  The following 3 units were found to fail at these times (5,500 hours, 4,400 hours, and 

3,300 hours).  

 

Calculate the systems failure rate based on this data: 

• 0.000455 

• 0.000069 

• 0.000139 

• 0.000227 

 

3. A probability model & mathematics equation that describe the failure frequency over time is 

commonly known as what: 

• Reliability Function 

• Cumulative Density Function 

• Probability Density Function 

• The Bathtub Curve 

 

4. A system is in its useful life period & has been shown to have a MTBF of 1,000 Hours. 

What is the Reliability of the system at 250 Hours? 

• 75.6% 

• 77.8% 

• 73.2% 

• 71.0% 

 

5. A system is in its useful life period & has a MTBF of 1,000 hours. At what point in time is the 

likelihood for failure equal to the likelihood for success:  

• 500 

• 307 

• 693 

• 721 
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6. What is the critical z-value associated with a 2-sided confidence interval that's associated with 

a 1% alpha risk?  

• z-score = 2.58 

• z-score = 2.33 

• z-score = 1.96 

• z-score = 3.09 

 

7. What factor determines which variable control chart should be used? 

• Defects v. defectives 

• The accuracy of the measurement system being used 

• The acceptance sampling plan associated with your product 

• The number of units sampled within each subgroup 

 

8. You’re constructing an NP chart, where you’ve sampled from 25 subgroups, each with 100 

samples, and found a total of 145 defective units.  Calculate the UCL for this process.  

 

• Not Enough Information Provided 

• 5.8 

• 0.058 

• 7.0 

• 12.8 

• 14.5 

 

9. You manufacture a widget and use an x-bar and R chart to monitor your process, where you 

sample 3 units in each subgroup, and R-bar = 16.0. 

Estimate the population standard deviation for this process. 

• 16.0 

• 9.5 

• 27.1 

• 13.2 

 

10. 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 
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11. 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? 

 See attachment with  Z-Table & T-Tables for reference. 

• 1.650 

• 1.96 

• 2.33 

• 2.39 

• 2.58 

 

12. Which distribution is used to make the accept/reject decision for a hypothesis test for the slope 

coefficient (β1) within linear regression: 

• Chi-squared distribution 

• T-distribution 

• Binomial distribution 

• Normal distribution 

• None of the above 

 

 

13. Fill in the Blanks: The linear regression method models the relationship between 

______A_______ mathematically with _________B_________.  

• A – Variables 

• A –Coefficients 

• A – Statistics 

• A – Parameters 

• B – Statistics 

• B – Coefficients 

• B – Equations 

• B – Parameters 

 

 

14. A manufacturing operation produces a part that follows the normal distribution with a mean 

weight of 45 ounces and a standard deviation of 2 ounces. Estimate the percentage of the 

overall population that would get manufactured less than 42 ounces. 

• 57.3% 

• 43.3% 

• 93.2% 

• 6.8% 

http://www.itl.nist.gov/div898/handbook/eda/section3/eda3671.htm
http://www.itl.nist.gov/div898/handbook/eda/section3/eda3672.htm
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15. Fill in the blank: ________________ is the concept that, between trials in an experiment, the 

results of the 1st experiment do not affect the results of the 2nd experiment.   

• Constant probability of occurrence 

• Independence 

• Fixed Trials 

• Identical Trials 
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       SOLUTIONS: 

1. Fill in the Blank:  _______________________ means confirmation by examination & evaluation 

of objective evidence to confirm that your final product meets the customer’s needs & intended 

use. 

•     Design Verification 

•     Design Validation 

•     Design Qualification 

•     Design V&V Protocol 

 

 

 

 

2. 6 units that are operating within their useful life period are put on test for a total of 10,000 

hours.  The following 3 units were found to fail at these times (5,500 hours, 4,400 hours, and 

3,300 hours). 

Calculate the systems failure rate based on this data: 

• 0.000455 

• 0.000069 

• 0.000139 

• 0.000227 

Let’s calculate failure rate using the following equation. Remember, six (6) units were put on 

test. Only 3 units failed, while the other 3 did not fail throughout the entire 10,000-hour test.  

𝑭𝒂𝒊𝒍𝒖𝒓𝒆 𝑹𝒂𝒕𝒆 =  𝝀 =  
𝟏

𝑴𝑻𝑩𝑭
    

𝑴𝑻𝑩𝑭 =  
𝑂𝑝𝑒𝑟𝑎𝑡𝑖𝑛𝑔 𝑇𝑖𝑚𝑒

𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝐹𝑎𝑖𝑙𝑢𝑟𝑒𝑠
=  

5,500 + 4,400 + 3,300 + 10,000 + 10,000 + 10,000

3
=  

43,200

3
= 14,400 

𝑭𝒂𝒊𝒍𝒖𝒓𝒆 𝑹𝒂𝒕𝒆 =  𝝀 =  
𝟏

𝟏𝟒, 𝟎𝟎𝟎
= 𝟎. 𝟎𝟎𝟎𝟎𝟔𝟗 

 

3. A probability model & mathematics equation that describe the failure frequency over time is 

commonly known as what: 

• Reliability Function 

• Cumulative Density Function 

• Probability Density Function 

• The Bathtub Curve 
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A Probability Density Function is probability model & mathematics equation that describe the 

failure frequency over time. 

 

The cumulative density function (CDF) which shows the cumulative area under the PDF curve 

modeled as its own mathematical function.  

The Reliability Function is the inverse of the CDF & estimates the probability that a unit will be 

operational at any given time.  

 

 

 

4. A system is in its useful life period & has been shown to have a MTBF of 1,000 Hours. 

What is the Reliability of the system at 250 Hours? 

• 75.6% 

• 77.8% 

• 73.2% 

• 71.0% 

The first step in solving this problem is understanding that because the system is in its useful life 

period, we must use the Exponential Distribution to calculate reliability, see below: 

We can plug in the time value (250 hours), and the MTBF (1,000 hours) to calculate the 

reliability.  

 

  Using this equation, we can estimate the Reliability at 250 Hours to be 77.88% 



 

CQE ACADEMY PRATICE EXAM 17.3 

5. A system is in its useful life period & has a MTBF of 1,000 hours. At what point in time is the 

likelihood for failure equal to the likelihood for success:  

• 500 

• 307 

• 693 

• 721 

The first step in solving this problem is understanding that because the system is in its useful life 

period, we must use the Exponential Distribution to calculate reliability.  

The below equation can be used to calculate reliability for an exponential distribution: 

𝑹𝒆𝒍𝒊𝒂𝒃𝒊𝒍𝒊𝒕𝒚:    𝑅(𝑡) =  𝑒−𝜆𝑡 =  𝑒
−𝑡
𝜃  

The point in time where the likelihood for failure being equal to the likelihood for success means 

that the reliability of the system is 50% or 0.50 

𝑅(𝑡) = 0.50 =  𝑒−𝜆𝑡 =  𝑒
−𝑡
𝜃  

Where  

𝜽 = 𝑴𝑻𝑩𝑭 = 𝟏, 𝟎𝟎𝟎 

 Now we can solve for the time value (t) associated with a reliability of 50%. 

𝑅(𝑡) = 0.50 =   𝑒
−𝑡

1,000 

 We can solve for t by taking the natural log (LN) of the exponential (e). 

𝑳𝑵(. 𝟓𝟎) =  
−𝒕

𝟏, 𝟎𝟎𝟎
 

𝒕 =  −𝟏, 𝟎𝟎𝟎 ∗ 𝑳𝑵(. 𝟓𝟎) = 𝟔𝟗𝟑 𝑯𝒐𝒖𝒓𝒔  

6. What is the critical z-value associated with a 2-sided confidence interval that's associated with 

a 1% alpha risk?   NIST Z-Table for Normal Distribution 

• z-score = 2.58 

• z-score = 2.33 

• z-score = 1.96 

• z-score = 3.09 

 

Because it's a 2-sided distribution, 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. 

 

http://www.itl.nist.gov/div898/handbook/eda/section3/eda3674.htm
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The z-score associated with 0.495 probability is z = 2.58 

 

 

 

 

7. What factor determines which variable control chart should be used? 

 

• Defects v. defectives 

• The accuracy of the measurement system being used 

• The acceptance sampling plan associated with your product 

• The number of units sampled within each subgroup 
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8. You’re constructing an NP chart, where you’ve sampled from 25 subgroups, each with 100 

samples, and found a total of 145 defective units.  Calculate the UCL for this process.  

 

• Not Enough Information Provided 

• 5.8 

• 0.058 

• 7.0 

• 12.8 

• 14.5 

 

The upper control limit of an NP Chart is calculated using the following equation: 

𝑈𝐶𝐿𝑛𝑝 =  𝑛𝑝 ̅ +  3√𝑛�̅�(1 − �̅�) 

To execute this equation, we need to know the following variables: 

�̅� =  % 𝐷𝑒𝑓𝑒𝑐𝑡𝑖𝑣𝑒 

𝑛�̅� 𝐶𝑒𝑛𝑡𝑒𝑟𝑙𝑖𝑛𝑒 =  
∑ 𝑛𝑝

𝑘
 

Let’s use our information from the problem statement to calculate these variables: 

�̅� =   
∑ 𝑛𝑝

∑ 𝑛
 =

𝑆𝑢𝑚 𝑜𝑓 𝐴𝑙𝑙 𝐷𝑒𝑓𝑒𝑐𝑡𝑖𝑣𝑒𝑠

𝑆𝑢𝑚 𝑜𝑓 𝑆𝑢𝑏𝑔𝑟𝑜𝑢𝑝 𝑄𝑢𝑎𝑛𝑡𝑖𝑡𝑦
=

145

2500
= 0.058 

𝑛�̅� 𝐶𝑒𝑛𝑡𝑒𝑟𝑙𝑖𝑛𝑒 =  
∑ 𝑛𝑝

𝑘
=  

𝑆𝑢𝑚 𝑜𝑓 𝐴𝑙𝑙 𝐷𝑒𝑓𝑒𝑐𝑡𝑖𝑣𝑒𝑠

# 𝑜𝑓 𝑠𝑢𝑏𝑔𝑟𝑜𝑢𝑝𝑠
=

145

25
= 5.8 

Now we can plug these variables back into the equation for the upper control limit: 

𝑈𝐶𝐿𝑛𝑝 =  𝑛𝑝 ̅ +  3√𝑛�̅�(1 − �̅�) 

𝑈𝐶𝐿𝑛𝑝 = 5.8 + 3√5.8(1 − 0.058) = 5.8 + 7.0 = 12.8jmn 

𝑼𝑪𝑳𝒏𝒑 = 𝟓. 𝟖 + 𝟕. 𝟎 = 𝟏𝟐. 𝟖 
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9. You manufacture a widget and use an x-bar and R chart to monitor your process, where you 

sample 3 units in each subgroup, and R-bar = 16.0. 

Estimate the population standard deviation for this process. 

• 16.0 

• 9.5 

• 27.1 

• 13.2 

 

We divide R-bar by the factor d2, which is based on the n=3 sample size. 

𝑷𝒐𝒑𝒖𝒍𝒂𝒕𝒊𝒐𝒏 𝑺𝒕𝒂𝒏𝒅𝒂𝒓𝒅 𝑫𝒆𝒗𝒊𝒂𝒕𝒊𝒐𝒏 = �̂� =  
�̅�

𝒅𝟐
=  

𝟏𝟔

𝟏. 𝟔𝟗𝟑
= 𝟗. 𝟓 

 

10. 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: 

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 

 
11. 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.  See attachment with  Z-Table & T-Tables for reference. 

 What is the rejection criteria for this hypothesis test? 

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 

http://www.itl.nist.gov/div898/handbook/eda/section3/eda3671.htm
http://www.itl.nist.gov/div898/handbook/eda/section3/eda3672.htm
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12. Which distribution is used to make the accept/reject decision for a hypothesis test for the slope 

coefficient (β1) within linear regression: 

• Chi-squared distribution 

• T-distribution 

• Binomial distribution 

• Normal distribution 

• None of the above 

 

13. Fill in the Blanks: The linear regression method models the relationship between 

______A_______ mathematically with _________B_________.  

• A – Variables 

• A –Coefficients 

• A – Statistics 

• A – Parameters 

• B – Statistics 

• B – Coefficients 

• B – Equations 

• B – Parameters 

 

14. A manufacturing operation produces a part that follows the normal distribution with a 

mean weight of 45 ounces and a standard deviation of 2 ounces. Estimate the percentage 

of the overall population that would get manufactured less than 42 ounces.  Reference the 

Probability Tables from NIST. 

• 57.3% 

• 43.3% 

• 93.2% 

• 6.8% 

𝑍 =
𝑋 −  𝜇

𝜎
=

42 −  45

2
=

−3

2
=  −1.5 

 

The probability that Z is between Z = -1.5 is equal to the shaded area above, and can be calculated 

as 0.50 - 0.43319 which is equal to 6.681% 

http://www.itl.nist.gov/div898/handbook/eda/section3/eda3671.htm
http://www.itl.nist.gov/div898/handbook/eda/section3/eda3671.htm
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15. Fill in the blank: ________________ is the concept that, between trials in an experiment, 

the results of the 1st experiment do not affect the results of the 2nd experiment.   

• Constant probability of occurrence 

• Independence 

• Fixed Trials 

• Identical Trials 

 


