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Solutions for Practice Exam of Statistics 
1. You’re manufacturing a widget and using an X-bar and R chart to control the critical feature of the product. Your 

normal process has the following attributes:    X-double bar is 225, R-bar is 12, n = 8. 

Identify the lower control limits for the X-bar chart: 

• 220.52 

• 229.48 

• 233.14 

• 218.71 

 

𝑳𝒐𝒘𝒆𝒓 𝑪𝒐𝒏𝒕𝒓𝒐𝒍 𝑳𝒊𝒎𝒊𝒕: 𝑳𝑪𝑳𝑿̅ = 𝑋̿ − 𝐴2𝑅̅ 

Now we must look up the A2 constant using the sample size (n=8), and 

we find A2 = 0.373.  

𝑳𝑪𝑳𝑿̅ = 225 − 0.373 ∗ 12 = 220.52 

 

 

 

2. Calculate Cpk for the following Parameters: (USL = 15, LSL = 10, μ = 13, σ = 1.25) 

• 0.53 

• 0.67 

• 0.80 

• 1.0 

𝐶𝑝𝑘 = 𝑀𝑖𝑛(𝐶𝑝,𝐿𝑜𝑤𝑒𝑟, 𝐶𝑝,𝑈𝑝𝑝𝑒𝑟) = 𝑀𝑖𝑛 (
𝑈𝑆𝐿 − 𝑥̃

3𝑠
,
𝑥̃ − 𝐿𝑆𝐿

3𝑠
)  

𝐶𝑝𝑘 = 𝑀𝑖𝑛 (
15 − 13

3 ∗ 1.25
,
13 − 10

3 ∗ 1.25
)  =  𝑀𝑖𝑛 (

2

3.75
,

3

3.75
) = 𝑀𝑖𝑛(0.53 , 0.80) = 𝟎. 𝟓𝟑 

 

 

3. You work at a shipping facility whose shipping failures follow the Poisson distribution. You ship approximately 1,000 

packages per day, and the mean number of shipping errors is equal to 15 per day.  What is the probability that you 

will experience exactly 15 failures in one day? 

• 5% 

• 10% 

• 15% 

• 25% 

𝑓(𝑥) = 𝑃(𝑋 = 𝑥) =  
𝑒−𝜆 ∗ 𝜆𝑥

𝑥!
 

𝑓(15) = 𝑃(𝑋 = 15) =  
𝑒−15 ∗ 1515

15!
= 0.1024 = 10.2%    
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4. 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 

 

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. 

 

The z-score associated with 0.495 probability is z = 2.58 

 

 

 

5. For many of the tools within Inferential Statistics there are assumptions that must be made. What assumption is 

described as the assumption that all of the sample groups being analyzed have the same variance between the 

groups. 

• The Assumption of Random Sampling 

• The Assumption of Homogeneous Variances 

• The Assumption of Linearity 

• The Assumption of Normality 

 

 

 

6. You manufacture a widget and use a c chart to monitor the number of defects associated with your process.  Your 

sample size is constant and on average you find 7 defects per sample.  Identify the upper control limits for the c 

chart: 

• 4 

• 10 

• 12 

• 15 

𝑈𝐶𝐿𝑐 = 𝑐̅ + 3√𝑐̅ = 7 + 3√7 = 𝟏𝟒. 𝟗𝟒 
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7. 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 =  
𝒙̅ −  𝝁

𝝈

√𝒏

  =  
𝟐. 𝟓𝟑 − 𝟐. 𝟓𝟎

𝟎. 𝟏𝟎

√𝟓𝟎

=  𝟐. 𝟏𝟐𝟏 

 

8. For a random variable that is normally distributed with a mean value of 10 and a variance of 4, what is the 

probability of occurrence of the values between 6 and 12. 

• 47% 

• 75% 

• 66% 

• 82% 

To solve this problem, we first must calculate the Z-score for both 1.25 & 2.00.  

𝑍 =
6 − 10

2
= −2.0                    𝐴𝑁𝐷                        𝑍 =

12 − 10

2
= 1.0 

Then we need to go to the table to look up the probability of Z = 1.0 & Z = 2.0 and add them up. the Probability of 

Z = 1.00 is 34.134% (0.34134) and the Probability of Z = 2.00 is equal to 47.725% (0.47725). 

 

 

Graphically this looks like this, with 34.134% of the distribution existing on the left half of the shaded area, and the 

other 47.725% existing on the left half of the shaded area out to Z = -2.0. 

When we add these two shaded areas together, we find that the area under the curve equals 81.859%. 
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9. You're preparing for an upcoming production run where the likelihood (Probability) of defect A is known to be 3%, 

and the likelihood of defect B is 3%; and an overlapping 1% had both defect A & defect B.   If you randomly sampled 

1 piece from a lot of 100, what is the likelihood of picking a defect? 

• 4% 

• 5% 

• 6% 

• 7% 

In this situation the following information is true: P(A) = 3% P(B) = 3% P(A ꓵ B) = 1% 

Therefore, the probability of picking one of the two defect types can be calculated using the addition rule: 

P(A U B) = P(A) + P(B) - P(A ꓵ B) = 3% + 3% - 1% = 5% 

 

10. How many treatments would be required for a DOE with 8 factors where a quarter factorial design is chosen: 

• 256 

• 128 

• 64 

• 32 

𝑄𝑢𝑎𝑟𝑡𝑒𝑟 𝐹𝑎𝑐𝑡𝑜𝑟𝑖𝑎𝑙 𝐷𝑒𝑠𝑖𝑔𝑛: 𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑇𝑟𝑒𝑎𝑡𝑚𝑒𝑛𝑡𝑠 =
𝐿𝑒𝑣𝑒𝑙𝑠𝐹𝑎𝑐𝑡𝑜𝑟𝑠

4
=

𝐿𝐹

4
=

2𝐹

22
= 28−2 = 26 = 64 

 

11. You’re creating a linear regression model for your data and you’ve calculated the following values:  

Syy = 102, Sxy = 168, Sxx = 142 

What is the slope coefficient for your regression model? 

• 0.61 

• 0.85 

• 1.18 

• 1.39 

The slope of the linear regression model, β1 = Sxy / Sxx = 168 / 142 = 1.18 

 

12. Which Statement below regarding the Central Limit Theorem is true? 

• The Central Limit Theorem cannot be used if the distribution being sampled from is not normally distributed. 

• The Central Limit Theorem is only used in descriptive statistics, not inferential statistics 

• The Central Limit Theorem can be applied even if you’re sampling from a distribution that is not normally 

distributed. 

• The Central limit theorem does not apply to hypothesis testing 
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13. Calculate Cpk for the following Parameters: (USL = 1.005, LSL = 0.950, σ = 0.010, μ =0.970) 

• 0.50 

• 0.67 

• 1.0 

• 1.33 

𝐶𝑝𝑘 = 𝑀𝑖𝑛(𝐶𝑝,𝐿𝑜𝑤𝑒𝑟, 𝐶𝑝,𝑈𝑝𝑝𝑒𝑟) = 𝑀𝑖𝑛 (
𝑈𝑆𝐿 − 𝑥̃

3𝑠
,
𝑥̃ − 𝐿𝑆𝐿

3𝑠
)  

𝐶𝑝𝑘 = 𝑀𝑖𝑛 (
1.005 − 0.970

3 ∗ 0.010
,
0.097 − 0.095

3 ∗ 0.010
)  =  𝑀𝑖𝑛 (

. 035

. 030
,

. 020

0.030
) 

𝐶𝑝𝑘 = 𝑀𝑖𝑛(1.16, 0.67) = 𝟎. 𝟔𝟕 

 

14. You manufacture a widget and use an x-bar and S chart to monitor your process, where you sample 5 units in each 

subgroup, and s-bar = 4.2. Estimate the population standard deviation for this process. 

• 4.2 

• 2.1 

• 3.9 

• 4.5 

We divide S-bar by the factor c4, which is based on the n=5 sample size. 

𝑷𝒐𝒑𝒖𝒍𝒂𝒕𝒊𝒐𝒏 𝑺𝒕𝒂𝒏𝒅𝒂𝒓𝒅 𝑫𝒆𝒗𝒊𝒂𝒕𝒊𝒐𝒏 =  𝝈̂ =  
𝒔̅

𝑪𝟒
=

𝟒. 𝟐

𝟎. 𝟗𝟒𝟎𝟎
= 𝟒. 𝟓 

 

15. Which measurement scales allow for a Median Value to be determined as a measure of Central Tendency? 

A. Nominal 

B. Ordinal 

C. Interval 

D. Ratio 

• A, 

• A, B 

• B, C,  

• B, C, D 
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16. The one-way ANOVA Analysis below has 10 treatment groups with the total degrees of freedom of 19. 

Variation  
Source 

Sum of Squares  
(SS) 

Degrees of freedom  
(DF) 

Mean Squares  
(MS) 

F-Value 

Treatment 
(Between) 

45 
9 

5 0.90 

Error 
(Within) 

55 
10 5.5  

Total 100 19     

Calculate the Treatment Mean Square for this ANOVA Table. 

• 4.5 

• 5 

• 5.5 

• 6.1 

First, we can solve for the treatment sum of squares by simply subtracting 55 from 100, to get a treatment sum 

of Square of 45.  Then we must solve for the degrees of freedom. The treatment degrees of freedom is equal to 

the number of treatment levels (10) - 1; so 9 degrees of freedom. Then we can solve for the error degrees of 

freedom by subtracting 19 - 9; so, 10 degrees of freedom. 

Then we can calculate the mean squares for the treatment as the treatment sum of square (45) divided by the 

treatment degrees of freedom (9): 45/9 = 5.  

 

 

17. You’re performing a hypothesis test to compare the sample variance to see if it’s equivalent to a hypothesized 

population variance. You take 10 samples, and your hypothesis test has 10% alpha risk (2-tailed test). What is the 

left-tail critical value for this test? 

• 3.325 

• 3.940 

• 4.168 

• 4.865 

 

When performing a hypothesis test to compare a 

sample variance against the population variance, we 

used the chi-squared distribution.   

 

If we take 10 samples, our degrees of freedom: 

d.f. = n – 1 = 9 

 

With a 2-sided test, we have 5% alpha risk in the left 

tail, and at 9 degrees of freedom the left tail critical 

value is 1.735.  
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18. You’re creating a linear regression model for your data and you’ve calculated the following values: 

Syy = 1125, Sxy = 75, Sxx = 5, β0 = -12 

What is the predicted value of Y when X = 10: 

• 75 

• 138 

• 150 

• 738 

𝒀(𝒙) =  𝜷𝟎 + 𝜷𝟏 ∗ 𝒙 

To solve for Y, we need to calculate the slope coefficient: 𝜷𝟏 =
𝑺𝒙𝒚

𝑺𝒙𝒙
=  

𝟕𝟓

𝟓
= 𝟏𝟓 

Now we can solve for Y(X = 10).    𝒀(𝒙 = 𝟏𝟎) =  −𝟏𝟐 + 𝟏𝟓 ∗ 𝟏𝟎 = 𝟏𝟑𝟖 

 

19. Fill in the blank: Two factors are _________________ when their effects are indistinguishably combined to affect 

the response variable.  

• Confounding 

• Replicates 

• Randomized 

• Interacting 

 

 

 

 

20. Calculate Cr for the following Parameters: (USL = 675, LSL = 625, σ = 5) 

• 0.60 

• 0.95 

• 1.00 

• 1.20 

𝐶𝑟 =  
1

𝐶𝑝
=  

6𝜎

𝑈𝑆𝐿 − 𝐿𝑆𝐿 
=  

6 ∗ 5

675 − 625
=  

30

50
= 𝟎. 𝟔𝟎 

 

 

21. If the probability of event A is P(A) = 0.50 and the probability of event B is P(B) = .60 and the intersection of A &B is 

P(A & B) = 0.20, find the probability of A given that B has occurred - P(A|B). 

• 25% 

• 33% 

• 40% 

• 60% 

 

P(A|B) = P(A & B) / P(B)  

P(A|B) = 0.20 / 0.60 = 1/3  

P(A|B) = 33%. 
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22. You've sampled 60 units from the latest production lot to measure the width of the product. The sample mean is 

6.75in and the population standard deviation is known to be 0.75in.  Calculate the 95% confidence interval for the 

population mean: 

• 6.75 + 0.219 

• 6.75 + 1.470 

• 6.75 + 0.024 

• 6.75 + 0.189 

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 also 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)  ∶ 𝑥̅  ± 𝑍𝛼
2

∗
𝜎

√𝑛
 

𝐼𝑛𝑡𝑒𝑟𝑣𝑎𝑙 𝐸𝑠𝑡𝑖𝑚𝑎𝑡𝑒 ∶ 6.75 ± 1.96 ∗
0.75

√60
 

𝑰𝒏𝒕𝒆𝒓𝒗𝒂𝒍 𝑬𝒔𝒕𝒊𝒎𝒂𝒕𝒆 ∶ 𝟔. 𝟕𝟓 ± 𝟎. 𝟏𝟖𝟗 

 

23. What is the LCL for a p-chart when the average daily inspection quantity is 125, and the historical percentage of 

defectives is 0.10? 

• 0.00 

• 0.02 

• 0.10 

• 0.18 

𝑳𝑪𝑳𝒑̅  = 𝒑̅ − 𝟑√
𝒑̅(𝟏 − 𝒑̅)

𝒏̅
 

𝑳𝑪𝑳𝒑̅  = 𝟎. 𝟏𝟎 − 𝟑√
𝟎. 𝟏𝟎(𝟏 − 𝟎. 𝟏𝟎)

𝟏𝟐𝟓
= 𝟎. 𝟏𝟎 − 𝟑√𝟎. 𝟎𝟎𝟎𝟕𝟐 = 𝟎. 𝟎𝟏𝟗 = 𝟎. 𝟎𝟐 

 

24. Steph Curry shoots 3-pointers at a success rate of 42%. If he were to take 4 shots in a row, what is the likelihood 

that he makes all 4? 

• 42% 

• 12% 

• 6% 

• 3% 

𝑃(𝑋 = 𝑥) =  (
𝑛

𝑥
) 𝑝𝑥(1 − 𝑝)𝑛−𝑥 

𝑃(𝑥 = 4) =  (
4

4
) . 424(1 − .42)4−4 

(
4

4
) =

4!

4! (4 − 4)!
=  

4!

4! ∗ 0!
= 1 

 

P(x = 4) = (1). 424(. 58)0 =  𝟎. 𝟎𝟑𝟏𝟏 𝐨𝐫 𝟑. 𝟏𝟏% 
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25. 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 = 𝝈̂ =  
𝑹̅

𝒅𝟐
=  

𝟏𝟔

𝟏. 𝟔𝟗𝟑
= 𝟗. 𝟓 
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