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NAME__________________________________DATE____________PER_____

Windy 500 LAB

PROBLEM:  A wind-powered car travels 500 cm (5 m). Where does the most 

positive acceleration of the car occur? (0-1 m, 1-2m, 2-3 m, 3-4 m or 4 -5 m) Where will the least or possibly negative acceleration occur?                                                                                                                                           

HYPOTHESIS:

MATERIALS:

PROCEDURE:


1. Place car in front of fan. Give stopwatches to 5 timers.

2.
Place timers at 1.0 m (Timer 1) 2.0 m (Timer 2), 3.0 m (Timer 3), 4.0 m (Timer 4) and at 5.0 m (Timer 5).

3.
When fan is turned on all timers start their stopwatch.

4.
Timer 1 stops when front wheels hit the 1.0 m mark
5. Timer 2 stops when front wheels hit the 2.0 m mark.
6. Timer 3 stops when front wheels hit the 3.0 mark.

7. Timer 4 stops at 4.0 mark and Timer 5 stops at finish line.
8. Collect data from timers.

9. Repeat race. If second overall time is faster write in new data. If second time is slower make no changes in data.

8.
Make a distance-time (speed) graph using this data. 
10. Calculate the velocity for each section of the race. 

11. Make a velocity-time (acceleration) graph of this data. 

11. Calculate the acceleration of each section (see “Windy 500 Calculations” page). 

12. Write accelerations in Windy 500 Acceleration Data Table.

WINDY 500 DATA FOR GRAPHS

	 Distance (m)
	Time (sec)
	Final Velocity of each one meter section (m/s)

	Starting position

 0. 0 m 
	0 sec
	0 m/s

	1.0  m
	
	(0-1m)

	2.0 m 
	
	(1-2m)

	3.0 m
	
	(2-3m)

	4. 0 m 
	
	(3-4m)

	5.0 m 
	
	(4-5m)


Distance-Time Graph (use data from fastest run)

1. Plot distance and time for your starting position, 1.0 m, 2.0 m, 3.0 m, 4.0 m, and 5.0 m. 

2. Y axis = Distance (0, .2,.4,.6,.8 1.0 –5.0 meters ) X-axis =Time (0,.2,.4,.6,.8, 1.0 sec. to your final time)

3. Title the graph “Windy 500 Distance-Time Graph.”

Velocity–Time Graph

1. Calculate the velocity of each one meter section (see Windy 500 calculations)

2. Plot velocity (m/sec) (y axis) and time(sec) (x axis) 

3. Y axis = Velocity (0, .1, .2, .3, .4 m/sec up to your final velocity at 5 m)

X axis = Time (0, .2, .4, .6 .8, 1.0 sec up to your final time at 5 m

4. Title the graph “Windy 500 Velocity-Time Graph”

WINDY 500 ACCELERATION DATA

	SECTION (m)
	FINAL VELOCITY

(m/s)
	ORIGINAL VELOCITY (m/s)
	TIME TO MAKE CHANGE IN VELOCITY (sec)
	ACCELERA-TION (m/s/s)

	0 to 1 m
	Velocity at 0-1 m 

________
	0m/s
	
	

	1 to 2 m
	Velocity at 1-2 m

___________
	Velocity at 0-1 m

____________
	
	

	2 to 3  m
	Velocity at 2-3 m

_____________
	Velocity at 1-2 m

_____________
	
	

	3 to 4  m
	Velocity at 3-4 m

_____________
	Velocity at 2-3 m

_____________
	
	

	4 to 5  m
	Velocity at 4-5 m

_____________
	Velocity at 3-4 m

_____________
	
	


The most positive acceleration of our car occurred at the ______section.

The least or negative acceleration of our car occurred at the _____ section.

USE THE WINDY 500 "VELOCITY-TIME" GRAPH FOR THE FOLLOWING:

(1) Was your hypothesis correct about the acceleration of your car? Where was positive acceleration the greatest and where was it the least? How does the "Velocity-Time" graph show you this?

(2) For each section of the race describe the acceleration (how speed changed) of your car using the "Velocity-Time" graph. For each section, hypothesize why you believe the car accelerated this way. Discuss how the fan affected your car for each section and discuss how wind or air resistance affected your car and at each section.

(3) If your car was not the fastest how would you change its design to make it travel faster? If your car was the fastest what was good about its design?

(4) What does a "Velocity-Time" graph show? What is changing in this graph?

(5)  Explain the difference between a "distance-time" graph and a "velocity-time" graph of your car

(6) At what time in seconds was your car traveling at it fastest speed?

(Show work on velocity-time graph)

(7) Name all the forces working on your car during the race. Draw a diagram that uses arrows to show the direction of the forces and labels to name the forces acting on your car.

WINDY 500 GRAPH QUESTIONS

FOR THE FOLLOWING USE THE WINDY 500 "DISTANCE-TIME" GRAPH:

(1) Does this graph show constant or average speed? How can you tell?

(2) For which section of the race is your car traveling the fastest? The slowest? How can you tell just by looking at the graph?

(3) What does a "distance-time" graph show you? What is changing in this graph?

(4) How much time did it take your car to go 3.4 m? (Show work on graph)

(5) At 2 seconds how far had your car traveled? (Show work on graph)

(6) What was the average speed of your car for the entire race? (Show formula and work)

Windy 500 Calculations: How to Find Final Velocity 
0-1 m section

Distance = 1 m  Time = ______sec       

(show formula and work here) 

Final Velocity = ________
1-2 m section 

 Distance = 1m    1-2 m section time = ________  (do subtraction below)



        (2m time______ - 1m time _____)

(show formula and work here) 

Final Velocity = ________

2-3 m section 

Distance = 1m    2-3 m section time = ________  (do subtraction below)



        (3m time______ - 2m time _____)

(show formula and work here) 

Final Velocity = _________

3-4 m section 

Distance = 1m    3-4 m section time = ________  (do subtraction below)



        (4m time______ - 3m time _____)

(show formula and work here) 

Final Velocity = ____________

4-5 m section 

Distance = 1m    4-5 m section time = ________  (do subtraction below)



        (5m time______ - 4m time _____)

(show formula and work here) 

Final Velocity = ____________

WINDY 500 CALCULATIONS: HOW TO FIND ACCELERATION 

Acceleration = Final Velocity - Original Velocity

                    Time to make the change in velocity

CALCULATIONS FOR 0-1 m SECTION(show formula and work)

Acceleration of 0-1 m = _________m/s/s

CALCULATIONS FOR 1-2 m SECTION(show formula and work)

Acceleration of 1-2 m = ___________m/s/s

CALCULATIONS FOR 2-3 m SECTION(show formula and work)

Acceleration of 2-3 m = ___________m/s/s

CALCULATIONS FOR 3-4 m SECTION(show formula and work)

Acceleration of 3-4 m section = _________ m/s/s

CALCULATIONS FOR 4-5 m SECTION

Acceleration of 4-5 section is __________ m/s/s
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