PHYS 102    Acceleration        Name: ________________________
Partner(s):_____________________________________________
Purpose: To investigate the acceleration of a cart as it slides down an inclined track.

Apparatus: ________________________________________________________________________

________________________________________________________________________ 

Theory:     

Instantaneous Velocity = V = Δx/Δt

Acceleration, a is given by; where t is the travel time. 

                                    
UNITS:
	
	Time
	Mass
	Force
	Distance
	Velocity
	Acceleration

	cgs
	s
	g
	dyne
	cm
	cm/s
	cm/s2

	SI
	s
	Kg
	newton, N
	m
	m/s
	m/s2

	BE/USC
	s
	slug
	pound, lb
	foot, ft
	ft/s
	ft/s2


cgs- centimeter, gram, second; SI-International System; 

BE/USC- British Engineering/U.S. Customary

PROCEDURE:   

1. Incline the air-track using a metal can.  

2. To measure the short time:
Pick a position close to the top, 150 cm and set up the photo-gate timer in the gate mode. As the cart slides down the track from the top, measure the short time at the chosen position. Repeat your measurements for other positions down the track and complete the short time column.  

3. To measure the travel time:
Set up the photo-gate timer at the 150 cm position. Plug in the accessory photo-gate and change the photo-gate to pulse mode. Set up the accessory photo-gate so that the card on the cart will activate it as soon as the cart starts to move. Place the cart at the top and measure the travel time as the cart moves down. Repeat your measurements for other positions down the track and complete the Travel Time column.   

DATA (Use cgs units)

Width of the card on the cart = Δx = ______

	Timer Position (cm)
	Short Time, Δt (s) 
	Travel Time, t (s)

	150
	 
	 

	140
	 
	 

	130
	 
	 

	120
	 
	 

	110
	 
	 

	100
	 
	 

	90
	 
	 

	80
	 
	 

	70
	 
	 

	60
	 
	 

	50
	 
	 

	40
	 
	 

	30
	 
	 

	25
	 
	 


Enter the above data in a spread sheet program and create two more columns for instantaneous velocity and acceleration. 
Plot Instantaneous Velocity VERSUS Travel Time, add a trend-line, and determine the slope. 

Slope of Instantaneous Velocity VERSUS Travel Time graph: _____________________

What is represented by the slope? ____________________________

Attach your hard copies of the data table and graph and write a conclusion.
