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1. Researchers collected samples of water from streams in the Adirondack Mountains to investigate the effects of acid rain. They measured the pH (acidity) of the water and classified the streams with respect to the kind of substrate (type of rocks over which they flow). A lower pH means the water is more acidic. Are there differences in terms of acidity between the different types of substrate (limestone, mixed, and shale)?
a. Screenshot of numerical summaries by substrate
b. Screenshot of boxplots by substrate
c. Null and alternative hypotheses
d. Appropriate test results
e. Check assumptions
i. Each group is normally distributed
ii. Ratio of lowest SD and highest SD
iii. Independence
f. Conclusion( make two conclusions. The first conclusion should be the statistical conclusion and the second conclusion should be an explanation of the statistical conclusion to people with no statistical background knowledge)

2. A tire manufacturer tested the braking performance of one of its tire models on a test track. The company tried the tires on 10 different cars, recording the stopping distance for each car on both wet and dry pavement. Is there a difference between dry and wet pavements for this type of tire in terms of braking performance?
a. Null and alternative hypotheses
b. Histogram of differences between wet and dry pavement
c. Appropriate test result
d. Conclusion( make two conclusions. The first conclusion should be the statistical conclusion and the second conclusion should be an explanation of the statistical conclusion to people with no statistical background knowledge)


3. Many states and localities now collect data on traffic stops regarding the race of the driver. The initial concern was that Black drivers were being stopped more often. With more data in hand, attention has turned to other issues. For example, data from 2533 traffic stops in Cincinnati report the race of the driver (Black, White, or Other) and whether the traffic stop resulted in a search of the vehicle. Is there evidence that race is a factor in vehicle searches?

	
	Black
	White
	Other
	Total

	Not Searched
	787
	594
	27
	1408

	Searched
	813
	293
	19
	1125

	Total
	1600
	887
	46
	2533



a. Explanatory variable and type
b. Response variable and type
c. Null and alternative hypotheses
d. Bar chart of proportions (use Excel)
e. Appropriate test result
f. Conclusion( make two conclusions. The first conclusion should be the statistical conclusion and the second conclusion should be an explanation of the statistical conclusion to people with no statistical background knowledge)


4. Does a person’s cholesterol level tend to change with age? This dataset was collected from 1406 adults aged 45 to 62.
a. Explanatory variable and type
b. Response variable and type
c. Screenshot of scatterplot + regression line
d. Correlation coefficient
e. Regression model
f. Check assumptions
i. Linear
ii. Constant variation
iii. Normality of residuals
iv. Independence
g. Conclusion( make two conclusions. The first conclusion should be the statistical conclusion and the second conclusion should be an explanation of the statistical conclusion to people with no statistical background knowledge)

