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Question #1 [10 Points]: 
A chemical engineer is studying the effects of temperature and catalyst on the percentage of 
undesired byproduct in the output of a chemical reactor.  Can we conclude (at the 5% level of 
significance) that catalyst or temperature or their interaction affects the percentage of byproduct? 

Tests of Between-Subjects Effects

Dependent Variable: percentage of undesired byproduct

.045 1 .045 .115 .751
4.205 1 4.205 10.782 .030
.125 1 .125 .321 .602

1.560 4 .390
5.935 7

Source
temperature
catalyst
temperature * catalyst
Error
Corrected Total

Type III Sum
of Squares df Mean Square F Sig.
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Question #2 [5 Points]: 
In testing the null hypothesis that the level of heavy equipment usage and the owner’s maintenance 
policy are independent variables, a mechanical engineer received replies to her questionnaire from a 
random sample of users. The following summary applies: 
 

   Maintenance Policy 
Equipment Usage  By Calendar   By Hours of Operation  As Required   
Light    12    8     13    
Moderate  7   15     22    
Heavy    3    22     15    
 
At the 1% level of significance, should the engineer reject the null hypothesis? 

Chi-Square Tests

14.010a 4 .007
13.579 4 .009

2.128 1 .145

117

Pearson Chi-Square
Likelihood Ratio
Linear-by-Linear
Association
N of Valid Cases

Value df
Asymp. Sig.
(2-sided)

0 cells (.0%) have expected count less than 5. The
minimum expected count is 6.21.

a. 
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Question #3 [15 Points]: 
The following data have been obtained by an automotive engineer interested in estimating owner 
preferences. From a sample of 163 automobiles the following data on engine size and transmission 
type were obtained. 

 
 

a) Complete the following expected count table. 
 
 Engine Size 
  Small Medium Large 

4-speed   23.5   
5-speed      

Transmission 
  
  Automatic 16.3     

 
 
 
 
 
 
 
 

b) The engineer wishes to test the null hypothesis that transmission type and engine size 
chosen by the car-owning population are independent. Using a 5% level of significance, do 
the above data support this hypothesis? 

 


