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AP Statistics  CH14 Inference for Categorical Variables: Chi Square Test 

(When calculating the 
2χ , technology is recommended.  Make sure to write out the equation:) 

1. A Large box of “M and M” was opened to see if the distribution of each of the five colours were equal.  

The distribution of the colours was as follow:   

BLUE:520 ,   RED: 480 ,     GREEN: 410       YELLOW: 615     ORANGE: 410 

a) What is the expected count for each colour? 

 

 

b) State the hypothesis: Ho and Ha in the context of this problem 

 

 

c) Perform a Chi Square test for Goodness of Fit.  Find the 
2χ  statistics, DF, and P value. Interpret your 

results in the context of this problem 

 

 

 

2. Is there a discrepancy between students scores from classes taught by TA vs Professors?  The grade 

distribution of 100 students in a UBC taught by TA’s in the last 2 semesters and 92 students in UBC taught 

by a professor of the same course were as follow and the grades :  

Grade of  Distribution from TA                                      Grade of  Distribution from Professor 

/

Pr . 0.32 0.41 0.20 0.07

Grade A B C D F

ob
                  

/

19 40 23 10

Grade A B C D F

Count
 

a) If we used the TA’s distribution as a fixed probability distribution, what would the expected count be 

for each grade for the professor’s distribution? 

 

 

 

b) Perform a Chi-square test for homogeneity.  Does it give good evidence that the distribution of grades 

between the professor and TA’s are different? State the Null and Alternative Hypothesis in context 

 

 

 

 

c) Calculate the Chi Square statistics 
2χ , DF,  and P value 

 

 

 

 

d) Is your statistics significant at the 5% level?  State and interpret your results 

 

 

 



3. A large SRS of recent HS graduates were asked which field of study they are planning to enter in 

University: Arts, STEM, Business, Med.  Using the data provided, is there convincing evidence that 

preferred field of study differ between the male and females? Perform a ChiSq test for Homogeniety. 

.

50 120 70 60

110 77 82 55

Arts Stem Bus Med

Male

Female

 

a) Find the totals and expected value for each cell 

 

 

b) State your Hypothesis 

 

c)   Calculate the Chi Square statistics 
2χ  and P value 

 

 

d)  Is your statistics significant at the 5% level?  State and interpret your results 

 

 

4. The table shows the daily average time spend on looking at a computer screen and whether if they were 

glasses.  The screen time is split into high volume , Medium volume, and low volume screen time. 

87 63

18 13

31 22

YES NO

High

Medium

Low

 

a) What are the variables and association of interest?  Which chi-sq 

test would you perform?  Why? 

 

 

b) State the Null and Alternative hypothesis 

 

 

 

c) Calculate the chi-sq statistics for this test 

 

 

d) State and interpret your results 

 

 

 

 

5. Does living next to a wiring pole cause cancer?  Researchers visited the addresses of Children living in 

Denver who had died from some form of cancer (Leukemia, lymphoma, or other cancers) and classified 

their addresses as either High Current configuration (HCC) vs Low Current configuration (LCC).  Data, 

Expected counts, and Chi Sq are below: 

( ) ( ) ( )
( ) ( ) ( )

hom

52 49.97 10 11.39 17 17.64

84 86.03 21 19.61 31 30.36

Leukemia Lymp a Other Total

HCC

LCC

Total

 

                                      
2

0.435χ =    

a)  What is the DF and P-value? 

 

 

b) Interpret and state your conclusion: 

c) Is there an association between the level of Current configuration and type of cancer in child cancer 

patients? 

 



Q6: AP (2016) 

 

 

 

 



Q7: AP (2017) 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SOLUTION:  

 

Solution to Q6: (2016) 

 

 



 

 



 

 



 

 

 

 

 

 

 

 

 

 

 

 



SOLUTION Q7 (2017) 

 

 



 

 



 

 


