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QUESTIONS: 

1. You have a control chart on your production floor, however this chart is not regularly reviewed, and out 

of control data points are not investigate.  What control chart error is occurring? 

• Over-Adjustment 

• Under-Adjustment 

• Misinterpretation 

• Standardization 

 
2. You have a control chart on your production floor, and anytime your most recent data point is not close 

to the average value, an adjustment to the process is being made. What control chart error is occurring? 

• Standardization 

• Over-Adjustment 

• Misinterpretation 

• Acceptance 

 

3. What is the probability that a random sub-group of data falls within zone A on a control chart? 

• 34.15% 

• 13.6% 

• 2.1% 

• 0.15% 

 

4. What is the probability that process is perfectly in control and stable, and produces a sub-group of data 

that falls outside of the control limits? 

• 13.60% 

• 2.10% 

• 0.30% 

• 0.00% 

 

5. Consider the following Range chart. What conclusion can be drawn? 

• The process is out of specifications 

• The process is in specification 

• The process is out of control 

• The process is in control 
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6. Consider the following NP Chart. What conclusion can be drawn? 

• The process is out of specifications 

• The process is in specification 

• The process is out of control 

• The process is in control 

 

7. You manufacture a widget and use a control chart to monitor the number of defects associated with your 

process. Your sample size in each subgroup is constantly 100. In the last 5 subgroups, you have found 13, 

16, 12, 11 and 15 defects per sample subgroup consecutively. Identify the lower control limits for this 

control chart. 

• 13.4 

• 0 

• 24.38 

• 2.42 

 

8. You manufacture a widget and use an x-bar and S chart to monitor your process, where you sample 10 

units in each subgroup, and s-bar = 2.40. Estimate the population standard deviation for this process. 

• 2.40 

• 2.43 

• 2.47 

• 2.50 

 

9. You’re manufacturing a widget and using an I-MR to control the critical feature of the product. You use 6 

consecutive samples to measure the moving range, which you’ve assessed the average moving range to 

be 12.45. What is the upper control limit of the moving range chart? 

• 0 

• 24.95 

• 28.41 

• 40.67 

 

10. You’re manufacturing a widget and using an X-bar and S chart to control the critical feature of the product. 

Your normal process has the following attributes:  X-double bar is 18.25, S-bar is 2.25, n = 15. 

Identify the upper control limits for the S chart: 

• 2.50 

• 3.34 

• 3.86 

• 3.54 
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SOLUTIONS: 

1. You have a control chart on your production floor, however this chart is not regularly reviewed, and out 

of control data points are not investigate.  What control chart error is occurring? 

• Over-Adjustment 

• Under-Adjustment 

• Misinterpretation 

• Standardization 

Explanation: Under-adjustment occurs when control charts are neglected or not regularly reviewed, leading to 
a failure in investigating and addressing out-of-control data points promptly. 

 
2. You have a control chart on your production floor, and anytime your most recent data point is not close 

to the average value, an adjustment to the process is being made. What control chart error is occurring? 

• Standardization 

• Over-Adjustment 

• Misinterpretation 

• Acceptance 

Explanation: Over-adjustment arises when changes to the process are made too frequently or prematurely, 
often triggered by normal variation, leading to unnecessary interventions and instability. 

 

3. What is the probability that a random sub-group of data falls within zone A on a control chart? 

• 34.15% 

• 13.6% 

• 2.1% 

• 0.15% 

Explanation: Zone A on a control chart is the region 
from 2 standard deviations to 3 standard deviations, 
which captures a 2.1% proportion of the distribution of 
sample means.  

 

 

 

 

 

 



Black Belt Master Class – Chapter 27 Lecture 6 – Exam & Solutions 
 

Black Belt Master Class 
Chapter 27 Lecture 6 – Exam & Solutions 

4 | P a g e  

4. What is the probability that process is perfectly in control and stable, and produces a sub-group of data 

that falls outside of the control limits? 

• 13.60% 

• 2.10% 

• 0.30% 

• 0.00% 

Explanation: The control limits on a control chart capture + 3 
standard deviations of the distribution of sample means, 
indicating that 99.7% of the data should fall within those 
control limits. 

Hence a perfectly in-control, stable process still has a small 
(0.30%) probability of producing a data point outside of the 
control limits. 

 

 

 

5. Consider the following Range chart. What conclusion can be drawn? 

 

• The process is out of specifications 

• The process is in specification 

• The process is out of control 

• The process is in control 
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6. Consider the following NP Chart. What conclusion can be drawn? 

 

• The process is out of specifications 

• The process is in specification 

• The process is out of control 

• The process is in control 

 

 

7. You manufacture a widget and use a control chart to monitor the number of defects associated with your 

process. Your sample size in each subgroup is constantly 100. In the last 5 subgroups, you have found 13, 

16, 12, 11 and 15 defects per sample subgroup consecutively. Identify the lower control limits for this 

control chart. 

• 13.4 

• 0 

• 24.38 

• 2.42 

Because we are dealing with defects and the sample size is constant, then we are using C chart. 

 

First, we must calculate the centerline of the C chart: 

�̅� = 𝑪𝒆𝒏𝒕𝒆𝒓𝒍𝒊𝒏𝒆 =
∑ 𝑐

𝑘
=

𝑆𝑢𝑚 𝑜𝑓 𝐴𝑙𝑙 𝐷𝑒𝑓𝑒𝑐𝑡𝑠

# 𝑜𝑓 𝑆𝑢𝑏𝑔𝑟𝑜𝑢𝑝𝑠
=

13 + 16 + 12 + 11 + 15

5
= 13.4 

𝑳𝑪𝑳𝒄 = 𝑐̅ − 3√𝑐̅ = 13.4 − 3 ∗ √13.4 = 𝟐. 𝟒𝟐 
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8. You manufacture a widget and use an x-bar and S chart to monitor your process, where you sample 10 

units in each subgroup, and s-bar = 2.40. Estimate the population standard deviation for this process. 

• 2.40 

• 2.43 

• 2.47 

• 2.50 

 

We divide S-bar by the factor C4, which is based on the 

n=10 sample size. 

𝑃𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛 𝑆𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝐷𝑒𝑣𝑖𝑎𝑡𝑖𝑜𝑛 =  �̂� =  
�̅�

𝐶4
 

�̂� =
2.40

0.9727
= 𝟐. 𝟒𝟕 

 

 

 

9. You’re manufacturing a widget and using an I-MR to control the critical feature of the product. You use 6 

consecutive samples to measure the moving range, which you’ve assessed the average moving range to 

be 12.45. What is the upper control limit of the moving range chart? 

• 0 

• 24.95 

• 28.41 

• 40.67 

 

 

 

𝑈𝐶𝐿𝑀𝑅 =  𝐷4 ∗ 𝑀𝑅̅̅ ̅̅̅ 
 

 𝑈𝐶𝐿𝑀𝑅 =  2.004 ∗ 12.45 = 𝟐𝟒. 𝟗𝟓 

 

 

 

 

 

 

𝑊ℎ𝑒𝑛 𝑢𝑠𝑖𝑛𝑔 𝑠𝑖𝑥 𝑐𝑜𝑛𝑠𝑒𝑐𝑢𝑡𝑖𝑣𝑒 𝑠𝑎𝑚𝑝𝑙𝑒𝑠 𝑡𝑜 𝑚𝑒𝑎𝑠𝑢𝑟𝑒 𝑡ℎ𝑒 𝑚𝑜𝑣𝑖𝑛𝑔 𝑟𝑎𝑛𝑔𝑒, 𝑡ℎ𝑒 𝐷4 𝑓𝑎𝑐𝑡𝑜𝑟 𝑖𝑠 2.004. 
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10. You’re manufacturing a widget and using an X-bar and S chart to control the critical feature of the product. 

Your normal process has the following attributes:  X-double bar is 18.25, S-bar is 2.25, n = 15. 

Identify the upper control limits for the S chart: 

• 2.50 

• 3.34 

• 3.86 

• 3.54 

 

 

𝑼𝑪𝑳𝒔 =  𝐵4�̅� 

 

𝐴𝑡 𝑎 𝑠𝑎𝑚𝑝𝑙𝑒 𝑠𝑖𝑧𝑒 𝑜𝑓 15, 𝑡ℎ𝑒 𝐵4 = 1.572 

 

𝑼𝑪𝑳𝒔 =  1.572 ∗ 2.25 = 𝟑. 𝟓𝟑𝟕 

 

 


