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Braking & Stopping Distances 

The distance required to stop a moving vehicle depends upon several factors including the driver’s reaction time and the speed of the vehicle. The reaction time will affect the distance that the car will travel before the brake can be applied. Once the brake is applied, the distance required to stop is directly proportional to the square of the velocity. In this activity, you will find a model for the total distance required to stop a moving vehicle.

	Speed (mph)

	Speed (ft/sec)
	Reaction distance
(ft)
	Braking distance (ft)
	Total stopping
distance (ft)

	10
	14.7
	22
	5
	27

	20
	29.3
	44
	19
	63

	30
	44
	66
	43
	107

	40
	58.7
	88
	76
	164

	50
	73.3
	110
	119
	229

	60
	88
	132
	172
	304

	70
	102.7
	154
	234
	388




Data Entry
1. Use the data above.  Press S  Edit and enter the Speed (mph) into L1, the Reaction Distance into L2, and the Braking Distance into L3.


Perception-Reaction Distance 
The perception-reaction distance is the distance the car travels while the driver is reacting to the situation.
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2. Press `å and turn on Plot1 using L1 and L2.  Adjust the window settings and sketch the graph.

3. What type of equation will model the data?


_______________________________________









4. Press S Calc and choose the appropriate Regression for the model you will use.  Enter L1 for Xlist, L2 for Ylist, and Y1 for Store RegEQ. 
· Press `1 for L1, etc.
· Press a$ for Y1 (or use the v button and select the YVars menu.)
Calculate the regression equation and record it below.

Y1 = ______________________________________________

5. Press % to view the equation with the scatterplot data.  How well does your equation Y1 fit the data?
___________________________________________________________________________

6. What is the slope? Interpret the meaning of the slope with units.

___________________________________________________________________________

7. What is the y-intercept? Interpret the meaning of the y-intercept with units.

___________________________________________________________________________
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Braking Distance Exploration

8. Press `å and turn off Plot1.  Turn on Plot2 using L1 and L3.  Press ! and press e on the equals sign to turn off Y1.  Adjust the window settings and sketch the graph.


9. What type of equation will model the data?

_______________________________________




10. Press S Calc and choose the appropriate Regression model.  Enter L1 for Xlist, L3 for Ylist, and Y2 for Store RegEQ. Calculate the regression equation and record it below.

Y2 = ______________________________________________

11. How well does your regression equation Y2 fit the data?

___________________________________________________________________________
Total Stopping Distance 
[image: ]The total stopping distance is the sum of the perception-reaction distance and the braking distance.

12. Turn off Plot2 and Y2.  

13. Press S  Edit, move the cursor up to L4 and press e.  In the entry line at the bottom of the screen, enter L2+L3 and press e.  Data should appear in L4 that is the sum of the data in L2 and L3.



14. Turn on Plot3 using L1 and L4. Adjust the window settings and sketch the graph.


15. What type of equation will model the data?

_______________________________________


16. The model will be the sum of the Reaction Distance equation in Y1 and the Braking Distance equation in Y2.  In Y3, enter Y1+Y2 and graph the model.  Use the equations for Y1 and Y2 to calculate the equation for Y3 and record it below.

Y3 = ______________________________________________


17. How well does the equation for Y3 fit the data?

___________________________________________________________________________


Questions
A. Use your Total Distance equation in Y3 to predict the stopping distance of a car traveling at 55 mph.  Do this in two ways:
· From the graph, press `è then choose 1:Value.  Enter 55 and press e.
· From the home screen, type Y3(55) and press e.




B. If it takes a car 280 feet to stop from the instant an emergency was sighted, how fast was the car traveling?
· How would you solve this graphically?  Algebraically?




C. Make up your own “prediction” problem like A or B above and solve it with your graphs or equations.




D. Is the distance needed to stop a car traveling at 100 mph equal to four times the distance needed to stop a car traveling at 25 mph?  Explain.




E. From Physics, the braking distance of a car is directly proportional to the square of the velocity. Write this statement mathematically.  Does this statement support your choice of regression models in #9 above?




F. What do you need to do to convert mph values into ft/sec values (like in the data chart on the first page)? Explain your mathematical steps to do the conversion.




G. What is the common relationship between distance traveled and rate of speed?  Use this equation with the ft/sec speeds and the reaction distance to find out how much time it takes a driver to react to an obstacle.


[bookmark: _GoBack]

H. What other factors do you think affect braking and stopping distance besides reaction time and speed of the vehicle?
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