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Objectives: (1) To collect accelerated motion data to construct position vs. time and velocity vs. time graphs for graphical analysis, and (2) to become familiar with photo gates and timers.

Equipment: 
Photo Gates and Timers



Ramps



Cart

Data Collection:  Using the photo gates and timers, you will collect data to create the velocity vs. time graph for a cart rolling down the ramp.  Use the data table provided to collect data.  

· The Time A collected (at position 10 cm only) will be used to calculate the speed at that position.

· The Time B collected (at each of the other positions) will be used to calculate the speeds at those positions.

· The Time AB for each row is the time at which the cart passed photo gate B; therefore, these times will give you the time at which the cart reached each position.

Calculations and Data Analysis: 

Calculate the average values for Time A (only for position 10 cm), Time AB, and Time B for each row of data.

The velocity at each time (Time AB) can be found using the following equation:

V = (Wing Length/Time B)
Create a Position vs. Time Graph:
You will plot your positions (in 10 cm intervals) with your Time AB (which is the time the cart arrived at photo gate B).
Create a Velocity vs. Time Graph:

You will plot your calculated values for the velocity of the cart as they vary with time (Time AB).   

Using the graph, you will:

· Draw a best-fit line.

· Write the equation for the best-fit line
· For each time interval shown, calculate the displacement that occurred (the area under the graph).  The area of a trapezoid is given by:

Area = ½ (h1 + h2) b


Conclusions: Conclusions MUST be typed and submitted using the MLA format.  You must write ONE PARAGRAPH for EACH of the first three prompts.  The fourth prompt may be handwritten, NEATLY.  
1. Explain how you found the acceleration of the cart from your velocity vs. time graphs. 

2. Explain how you found the cart’s displacements, within each time interval, from the velocity vs. time graph.
3. Describe how your EACH graph should have looked, and explain WHY they should look as such.  Did your graphs look like you expected?  If not, explain what factor(s) may have affected your results.

4. Use your data to estimate the speed of the cart at a position of 120 cm down the incline.  SHOW YOUR WORK.

Raw and Calculated Data

Wing Length (m)  _____________

	Position of Photogate (cm)
	Time AB (seconds)
	Time A (seconds)
	Velocity
V = Wing Length/Time A

	
	Trial 1
	Trial 2
	Trial 3
	Time

(Average of Trials)
	Trial 1
	Trial 2
	Trial 3
	Average
	

	10
	0
	0
	0
	0
	
	
	
	
	

	

	Position of Photogate (cm)
	Time AB (seconds)
	Time B (seconds)
	Velocity

V = Wing Length/Time B

	
	Trial 1
	Trial 2
	Trial 3
	Average
	Trial 1
	Trial 2
	Trial 3
	Average
	

	20
	
	
	
	
	
	
	
	
	

	30
	
	
	
	
	
	
	
	
	

	40
	
	
	
	
	
	
	
	
	

	50
	
	
	
	
	
	
	
	
	

	60
	
	
	
	
	
	
	
	
	

	70
	
	
	
	
	
	
	
	
	


Note: When you plot your Velocity vs. Time graph, you will be using your calculated Velocities and Time AB data.

Calculations Show a sample of EACH different calculation below:

h1





h2





b





Where, h1 is the initial velocity for the given time period, h2 is the final velocity, and b is the time interval, t final – t initial.  





Name ___________________________


PreAP Physics                 Period _____











