Velocity


Speed and velocity are rates. They tell us how much distance is covered in a unit of time. Velocity differs from speed because velocity depends on direction, while speed does not. Velocity can be expressed by the formula


v = d/t


where v = velocity or speed (in m/s), d = distance traveled (in meters), and t = time (in sec). In this activity, you will study the velocity of a car after it is released from different points on a ramp. A computer-interfaced Motion Detector will be used to measure velocity.





OBJECTIVES


In this experiment, you will


use a computer-interfaced Motion Detector to measure velocity


record data


graph results


determine the relationship between velocity and release point








MATERIALS


Power Macintosh or Windows PC�
books to support ramp�
�
Vernier computer interface�
car with card attached�
�
Vernier Motion Detector


Logger Pro  �
meter stick


masking tape�
�
1.5-m ramp�
large book�
�






   �





Figure 1


�
PROCEDURE


1.	Set up a ramp on books as shown in Figure 1. The high end of the ramp should be 45 cm from the floor. Place a large book 1 m from the bottom end of ramp. This book will stop your car after it comes from the ramp.


2.	Tape a meter stick down the center of the ramp. Use two pieces of tape, one at each end of the meter stick. The 0-cm mark should be at the very bottom of the ramp. In this position, the meter stick will serve as a guide rail for your car.


3.	Tape a card to the back of a car.


4.	Fasten the Motion Detector at the top and center of the ramp as shown in Figure 1. Connect the Motion Detector to DIG/SONIC 2 on LabPro or Port 2 of the ULI.


5.	Prepare the computer for data collection by opening the file in the Experiment 36 folder of Physical Science with Computers. The vertical axis has velocity scaled from -0.5 to 3 m/s. The horizontal axis has time scaled from 0 to 3 seconds.


6.	Place your car on the ramp with its front at the 40-cm line. Click � EMBED Word.Picture.6  ��� and release the car after you hear a sound coming from the Motion Detector.


7.	Click the Statistics button, � EMBED Word.Picture.6  ���. Record the maximum velocity in the Data Table below.


8.	Repeat Steps 6 and 7 two more times.


9.	Repeat Steps 6-8 at 60-cm and 80-cm distances.





DATA


	Velocity (m/s)


	Trial	40 cm	60 cm	80 cm


		1	_______	_______	_______


		2	_______	_______	_______


		3	_______	_______	_______








PROCESSING THE DATA


1.	Calculate the average velocity for each release position. Show your work below.


Release Position





		40 cm	60 cm	80 cm




















	Velocity		__________ m/s	__________ m/s 	__________ m/s


�
2.	Graph these results. Plot RELEASE POSITION (in cm) on the horizontal axis and VELOCITY (in m/s) on the vertical axis. Describe the shape of the curve.
































3.	What happened to velocity as you released the car from higher points?
































4.	Describe two ways you could make the car go down the ramp faster without changing the height of the ramp or the release positions.





























5.	What slows the car?

















EXTENSIONS


1.	Convert the Question 1 velocities to km/h and mi/h.


2.	Test the effect of ramp material on velocity by covering the ramp with materials such as sand paper, aluminum foil, saran wrap, and wax paper.


3.	Design an investigation to test the effect of streamlining on the velocity of a car traveling down a ramp.


4.	Test the effect of placing weights at different positions on the car.
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