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Question 1                                [14] 
 
The average lifespan of a western honey bee is 5 months with a population standard 
deviation of 1.75 months. It is believed that pesticides used on farms is harming the 
western honey bees which play a vital role in the pollination of the plants.  A sample of 
honey bees is found to have an average lifespan of 3.5 months. 
 

1) State the hypotheses to test if the average lifespan of a western honey bee is 

less than 5 months.                [2] 

 

 

 

 

 

 

 

 

2)  Give the formula of test statistic to be used.  Explain your answer. [2] 

 

 

 

 

 

 

 

 

3) Draw the rejection region and state the rejection rule for a test at 5% significance.

                         [3] 
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4) Calculate the test statistic.                            [1] 

 

 

 

 

 

 

 

 

5) State your conclusion, motivate it and interpret your findings.                      [3] 

 
 
 
 
 
 
 
 
 

6) Use the p-value method to confirm your answer above.            [1] 

 
 
 
 
 
 

 

 

 

7) What error are you subject to?  Describe with reference to this specific question 

when we would make this error.                      [2] 
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Question 2                         [8] 

The global concentrations of Carbon Dioxide per year were recorded. 

 Year Carbon dioxide concentration (𝑝𝑝𝑚) 

1 1950 310 

2 1960 320 

3 1970 325 

4 1980 348 

5 1990 350 

6 2000 375 

7 2010 385 

  

1) Calculate and interpret the correlation coefficient.         [2] 

 
 
 
 
 
 

 
2) Determine the least squares regression line to predict the carbon dioxide 

concentration per year.            [2] 

 

 

 

 

 

 

3) Calculate what the carbon dioxide concentration was in 1987. State whether this 

value is reliable or not.  Explain your answer.         [2] 
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4) Would the predicted value of the number of whales for 2015 be more reliable, 

less reliable or have the same reliability? Explain your answer.               [2] 

 

 
 
 
 
 
 
Question 3                 [13] 

Migraine headache patients participated in a double-blind clinical trial to assess an 

experimental surgery.  The trial entailed 75 patients that were randomly assigned to real 

surgery or fake surgery.  The surgeons considered it a success if there was a substantial 

reduction in migraine headaches. 

 Treatment 

Real Surgery Fake Surgery Total 

Substantial Reduction  41 15 56 

No Reduction 8 11 19 

Total 49 26 75 

 
 

1) State the hypotheses to test for an association between having surgery and a 

substantial reduction in migraine headaches.               [2] 

 
 
 
 
 
 

2) Calculate the expected values.                           [2] 
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3) Calculate the Chi-Square statistic.                                        [3] 

 
 
 
 
 
 
 
 
 
 
 

4) State the rejection rule and draw the rejection region of the null hypothesis for a 

test at 10% significance.                 [3] 

 
 
 
 
 
 
 
 
 
 
 
 
 

5) Conclude, motivate and interpret your answer.            [3] 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

End of assessment – Total marks 35 
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FORMULA SHEET 

 

Hypothesis Testing 

 

𝑧∗ =
�̅� − 𝜇

𝜎
 

 

𝑧∗ =
�̅� − 𝜇

𝜎/√𝑛
 

 

𝑧∗ =
�̅� − 𝜇

𝑠/√𝑛
 

 

𝑡∗ =
�̅� − 𝜇

𝑠/√𝑛
 

 

𝑧∗ =
𝑝 − 𝜋

√𝜋(1 − 𝜋)
𝑛

 

 

 

Comparing samples 

 

𝑡∗ =
𝑥1̅̅ ̅ − 𝑥2̅̅ ̅ − 𝜇1 − 𝜇2

𝑠𝑋1̅̅̅̅ −𝑋2̅̅̅̅
 

 

𝑡∗ =
�̅�𝑑 − 𝜇𝑑

𝑠𝑑/√𝑛
 

 

𝑠𝑝
2 =

(𝑛1 − 1)𝑠1
2 + (𝑛2 − 1)𝑠2

2

𝑛1 + 𝑛2 − 2
 

 

𝑠𝑋1̅̅̅̅ −𝑋2̅̅̅̅ = √
𝑠𝑝

2

𝑛1
+

𝑠𝑝
2

𝑛2
 

 

𝑑𝑓 = 𝑛1 + 𝑛2 − 2 

 

Chi-squared 

 

𝜒2 = ∑
(𝑂𝑖 − 𝐸𝑖)2

𝐸𝑖

𝑚

𝑖=1

 

 

𝑑𝑓 = (𝑟 − 1)(𝑘 − 1)  

 

𝐸𝑖 =
𝑟𝑜𝑤 𝑡𝑜𝑡𝑎𝑙×𝑐𝑜𝑙𝑢𝑚𝑛 𝑡𝑜𝑡𝑎𝑙

𝑔𝑟𝑎𝑛𝑑 𝑡𝑜𝑡𝑎𝑙
  

 

Regression and Correlation 

 

𝑡𝑠 = 𝑟√
𝑛 − 2

1 − 𝑟2
 

 

𝑏 = 𝑟 (
𝑠𝑦

𝑠𝑥
)  
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APPENDIX A: STANDARD NORMAL TABLES 
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APPENDIX B: STUDENT’S t-DISTRIBUTION 
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APPENDIX C: CHI-SQUARE DISTRIBUTION 

 

 

 


