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Exploration: Thunderstorm Data Regression
It is conjectured that in a lightning storm, the distance between the observer and the lightning is linearly related to the time interval between the flash and the bang. Answer the following questions:

A. Consider d the distance to the storm in kilometers as a function of time t in seconds. Suppose, as an experiment, a friend travels along with the storm and reports the actual distance between the storm and your house as you record the seconds between the flash and the bang.


B. Make a scatter plot of the data and use regression to write the particular equation for this direct variation function.

	T
	2.98
	6.09
	14.94
	28.99
	37.11

	d
	1
	2
	5
	10
	12


C. Recall the regression equation is a "best fit." What might be an actual particular equation that models the data?

D. Use your model to work backwards in order to calculate the times for the thunder sound to reach you from lightning bolts that are 1.5, 2.5, and 15 kilometers away. What do you call the processes of looking within and beyond your actual data?

CHALLENGE: What would your formula be with seconds and miles as your units?
Exploration: Charles's Law
Physicist Jacques Charles (1746-1823) discovered that the volume of a gas at a constant pressure increases linearly with the temperature of the gas. The table below illustrates this relationship between volume and temperature. In the table, hydrogen is held at a constant pressure of one atmosphere. The volume V is measured in liters and the temperature T is measured in degrees Celsius.

	T
	-40
	-20
	0
	20
	40
	60
	80

	V
	19.1482
	20.7908
	22.4334
	24.0760
	25.7186
	27.3612
	29.0038


1. Use the table above and what you have learned about regression to find the slope and y-intercept parameters to fit a linear model for the relationship.



Have you seen the value that you found for the constant in the equation before?

2. Solve the equation that you have found for T to find
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Have you seen the value that you found for the limit before?
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