Worksheet
A. Set-up and procedure
The cart will be pulled to the right at a constant speed by the hand. The hanging mass simultaneously exerts an opposite force on the cart. Friction is negligible. 
How big is the pulling force when comparing it with the opposing force on the cart? 
Is a greater pulling force needed to maintain a greater constant speed?

The purpose of the experiment is to answer these two questions.
The rotating cord is driven by an electric motor and moves with constant speed. By moving the hand with a knot in the cord, the hand, and thus the cart, also maintains that constant speed. The cart needs to get started, but then the spring scales can be read.

1. Predict      Use symbols such as:   =,   <,    >,    <<,   >>

 Fill in table 1 (Table 2 remains empty for now). 








                         Table 1.                            Table 2.

	
	Speed of the cart is constant and:
	
	
Comparison:


PREDICTED
	
	
Comparison:


MEASURED

	
a.
	
 Small
	
	Fforward ... Fbackward
	
	Fforward ... Fbackward

	
b.
	
 Moderate
	
	Fforward ... Fbackward
	
	Fforward ... Fbackward

	
c.
	
 Large
	
	Fforward ... Fbackward
	
	Fforward ... Fbackward


d. Compare the forward force at high speed with that at low speed. 


Only fill in the prediction, not yet the measurement.
Prediction: 



Fforward at high speed . . . Fforward at low speed 

Measurement:


Fforward at high speed . . . Fforward at low speed 

e. Compare the backward force at high speed with that at low speed. 


Only fill in the prediction, not yet the measurement.
Prediction: 



Fbackward at high speed . . . Fbackward at low speed 

Measurement:


Fbackward at high speed . . . Fbackward at low speed

2. Measure and Record results 
The demonstrator conducts the experiment, and the assistants (at least two) read the spring scales. Fill in Table 2 with these values. Also, complete the ‘Measurement’ section in parts d. and e.

3. Conclusion of the Experiment
We only looked at a cart on a table, but suppose that these results apply to any object moving at a constant speed. Using Table 2, you can draw a conclusion that fits the purpose of the experiment (on the previous page).

Conclusion:
	If an object moves at a constant speed, then the forward and backward forces acting on it are   . . . . . . . . . . . . . . . . . . . . . . . . . . .




4. Interpretation of the Conclusion
a. Based on your measurements:

i. Is the forward force clearly different for different speeds?    YES  /  NO
ii. Is the backward force clearly different for different speeds? YES  /  NO
b. 

i. How can you increase the backward force? 

ii. How big is the forward force needed afterward for a constant speed?

c. If you have conducted your measurements carefully, you have found a rule that physicists call Newton’s First Law. Look up this law in your textbook. Do your answers in 4.a and 4.b agree with Newton’s First Law? Explain. 
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