
PHYS 1401 Newton’s 2nd Law           Name ___________________
Equipment: 

Dynamics track with one Car, Bubble level, Electronic Mass Scale
Mass-Set and Mass-Hangar,

Computer, LabPro, Motion Detector, Pulley, Vernier Logger Pro.
Introduction: 
Newton’s 2nd Law is the observation that the acceleration of an object is proportional to the net force acting on the object (and inversely proportional to its mass). We will investigate this proportionality in today’s lab. 
Track and Car:
1) Measure the mass of the car (as used) and record in your notebook.
2) Place the car on the track and adjust the level screws until the track is level.
Data Acquisition Setup:

1) Plug in the data logger and connect it to a USB port on the computer. 

2) Add the small pulley to the track. 
3) Connect the Motion Detector to the “DigSonic” 1 slot in the data logger. Arrange the photogate so that when the pulley spins slowly the red light goes on and off.

4) Start the computer and then open the Vernier Logger Pro program. 
Experiment:  Total Mass Constant (Hangar & Car-Load Changing)
1) Load car with the following gram masses (5g, 5g, 10g, 10g, 10g, 20g).
2) Connect the string to the Car and hang the empty Mass Hangar over the pulley. 

3) Verify that the photogate is able to record data.

4) Start the logger program. Release the car and catch at the end of its run. Find the average acceleration of the car, as directed by your instructor. Repeat this measurement until you get consistent values. 

5) Remove one of the 5g masses from the car and add to the hangar. Repeat step 4.

6) Repeat Step 5 (smallest masses first) until all masses have been removed.

Table 1: Total Mass Constant (Hangar Mass and Load Mass Changing) 

	Car Mass

(as used)

kg
	Car Load

kg
	Hangar 
Mass

kg
	Total System

Mass

kg
	x

Measured

Acceleration

m/s/s
	y

Hangar Weight
N

	
	0.060
	0.005
	
	
	

	same
	0.055
	0.010
	same
	
	

	same
	0.050
	0.015
	same
	
	

	same
	0.040
	0.025
	same
	
	

	same
	0.030
	0.035
	same
	
	

	same
	0.020
	0.045
	same
	
	

	same
	0
	0.065
	same
	
	


Graph 1: Make an XY scatter graph (points-only) of y=Net Force (N) vs. x=Measured Acceleration (m/s/s) with a linear-regression best-fit line and equation on the graph. 

Analysis of Data:

1. What is the best-fit slope of graph 1? ____________ 
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2. What SI base unit is equivalent to 
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? _____________
3. Calculate the 
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 between the value from 1. above and the total system mass in Table 1.  Do these two values attempt to measure the same quantity? Explain.
4. Describe at least one source of experimental error (other than human error) and explain how you think it affected your measured acceleration values.
Summing Up: (Assume that Newton’s 2nd Law is obeyed)

1. If the net-force acting on an object is doubled then the acceleration of the object
a) is halved         b) stays the same               c) is doubled
2. A net-force F acts on a mass = M resulting in an acceleration of 2m/s/s. If the same net-force acts on a mass = 2M, then the acceleration of mass 2M will be
a) 1m/s/s        b) 2m/s/s            c) 4m/s/s
Page 1 of 2
CYP Labs

_1326719367.unknown

_1346662676.unknown

_1326719300.unknown

