

Background:

 

Purpose Question: 

How is acceleration affected when the applied force is changed while keeping the mass constant?  How is acceleration affected when the mass of an object is changed while keeping the applied force constant?  
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Hypotheses:

   

Procedure:

Manipulated variable:

Responding variable:

Controlled variables:

Experimental control:

Tips: The cart’s mass is 0.330 kg and each plate is 0.195 kg. The piece of wood that passes through the photogate is 5 cm or 0.05 meters.  Also, 10 grams = 0.01 kg.
Draw a picture of the apparatus: 

 

Part I: Constant Mass, Changing Applied Force
· Enter the total mass of the cart in Data Table.
· Make sure each photo gate is plugged into the CPU, the timer is set to Interval and has been reset, and both A and B lights are on. 

· Hang string attached to cart over pulley at the end of the ramp. 

· Holding the cart in place, hang the 30g mass on the end of the string. 

· Release cart. 

· Record three different times in data table: 1) The time that is displayed when both the A and B lights are on (this is “Time AB” – the time for the cart to get from photogate A to photogate B),  2) the time when only the A light is on (this is “Time A” – the time for the cart to pass through photogate A), and  3) the time when only the B light is on (this is “Time B” – time to pass through photogate B).
· Repeat timing procedure with 40g, 50g, and 60g masses hanging from the string.  These different masses provide the changing applied force.

· Record all results in Data Table. 

 

Part II: Constant Applied Force, Changing Mass
· Record mass of cart in Data Table. 

· Prepare the CPU and photogates as in Part I.

· Hang string attached to cart over pulley at the end of the ramp. 

· Holding the cart in place, hang the 50g mass on the end of the string. 

· Release cart. 

· As in Part I, record the three times from the CPU (Time AB, Time A, and Time B).
· Repeat timing procedure with 1, 2, and 3 square plates attached to the cart.  You will keep the same 50g mass hanging on the string for all three trials in order to apply a constant force on the cart.

· Record all results in Data Table. 

 
Materials:

Ramp w/stands
Two photogates with Lap Pro

Cart with long string tied to it

1 - 10g mass
2 - 20g mass

3 plate masses

  

Data Tables:

 

Part I: Constant Mass, Changing Applied Force
	Cart’s Mass (Kg)
	Applied
Force (N)
	Time

A

(s)
	Velocity

@ A

(m/s)
	Time

B

(s)
	Velocity

@ B

(m/s)
	Δ Vel. (m/s)
	Time

AB

(s)
	Accel.

m/s2

	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 


                  F=ma                        v=d/tA                     v=d/tB        VB-VA                              a=Δv/tAB
 

Part II: Constant Applied Force, Changing Mass
	Cart’s Mass (Kg)
	1/Mass
(Kg-1)
	Applied

Force (N)
	Time

A

(s)
	Velocity

@ A

(m/s)
	Time

B

(s)
	Velocity

@ B

(m/s)
	Δ Vel. (m/s)
	Time

AB

(s)
	Accel.

m/s2

	 
	
	 
	 
	 
	 
	 
	 
	 
	 

	 
	
	 
	 
	 
	 
	 
	 
	 
	 

	 
	
	 
	 
	 
	 
	 
	 
	 
	 

	 
	
	 
	 
	 
	 
	 
	 
	 
	 


                 1/mass      F=ma                       v=d/tA                       v=d/tB        VB-VA                              a=Δv/tAB
Graphs:

Applied Force vs. Acceleration (from Part I)      

Mass vs. Acceleration  (from Part II)

1/Mass vs. Acceleration (from Part II)

 

Analysis: 

Part I : Force vs. Acceleration
1.  Describe the relationship between the Applied Force on the cart and the cart’s Acceleration. 

2.  a)  Why is the graphed line straight?  What does this prove about the relationship? 

b)   Why doesn’t your graphed line intercept the “Force” axis at zero?

c)   At what value does your line intercept the “Force” axis?  Specifically, what does this value represent?  Check other groups’ values and explain any differences. (Cite at least two different groups.) 
 

Part II:  Mass vs. Acceleration
3.  Describe the relationship between the cart’s Mass and its Acceleration when the applied force is kept constant.

4.  Why do you get a curved line when you graph “Mass vs. Acceleration”?
5.  Explain why you get a straight line when you graph “1/Mass vs. Acceleration”.
6.  Why does (should) the graphed line for “1/Mass vs. Acceleration” pass through zero?

 

Write Conclusion as usual...
