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Name __________________________________ Date _________________

Partners _________________________________________________________________

Momentum and Collisions: Lab #8



By M.L. West

Objective: to understand the concept of momentum, and how useful it is

Equipment: Interactive Physics software

Background: 

a) Define total momentum of a system of masses:

Procedure:

1. Getting Started

Start, All Programs, Interactive Physics 3.0

It is from the company _______________________________________ in___________________. 

Set World, Gravity, None. This is as if we are looking down on a horizontal XY plane.

Set View, Workspace, Navigation: Coordinates, Grid Lines, X,Y Axes.

Use the scrollbars to place the X and Y axes (solid lines) near the center of your screen.

Click once on the tiny circle icon in the left-hand toolbar.

Move the cursor onto the workspace and slowly double click to place the circle.

Click once again on the tiny circle icon in the left-hand toolbar.

Move the cursor onto another nearby place in the workspace and slowly double click to place the second circle. It does not matter if the circles are different sizes. 

(If you place too many circles on the workspace you may need to do Control Z, Edit Select All, Edit Delete to restore sanity.) Or Control, Alt, Delete, End Now, then reopen the program.
2) Investigating velocity with only one object moving. 

a) Click on the center of your first circle to select it. Four black squares around it show that it has been selected.

Open Window, Properties.

Set its properties to be x = 0, y = 0, Vx = 0, Vy = 0, mass = 1 kg, static friction = 0, kinetic friction = 0, and elasticity = 1.

Click on the center of circle 2 and set its properties to be x = 4, y = 0, Vx = -2, Vy = 0, mass = 1 kg, static friction = 0, kinetic friction = 0, and elasticity = 1

Predict what will happen when you allow time to flow:

Click RUN in the top toolbar. 

Comment on the accuracy of your prediction:

In pool this is called a “_______________” shot.

Stop, Reset.

b) Slower velocity. What if circle 2 had an x velocity of -1?

Prediction:

Result:

c) Faster velocity. What if circle 2 had an x velocity of -3?

Prediction:

Result:

d) What if circle 2 had an x velocity of ______________ (your choice)?

Prediction:

Result:

3. Investigating velocity with both objects moving.

a) Give circle 1 a Vx of 2, and give circle 2 a Vx of -2.

Prediction:

Result:

b) For circle 1 Vx  = 2,  circle 2 Vx  = -.5

Prediction:

Result:

c) For circle 1 Vx  = 10,  circle 2 Vx  = -.5

Prediction:

Result:

4. Numerical analysis of momentum

Select circle 1, then open Measure, Velocity, All, and move the dialog table out of the way.

Repeat for circle 2. 

Fill in all the "Before collision" values, where P is the momentum. RUN and Stop, then fill in all the "After” collision values:

	
	m1
	Vx1
	m2
	Vx2
	Px1
	Px2 
	total Px

	Before
	1
	10
	1
	-.5
	
	
	

	After
	
	
	
	
	
	
	


A different velocity for circle 1:

	
	m1
	Vx1
	m2
	Vx2
	Px1
	Px2 
	total Px

	Before
	1
	2
	1
	-.5
	
	
	

	After
	
	
	
	
	
	
	


Another different initial velocity set:

	
	m1
	Vx1
	m2
	Vx2
	Px1
	Px2 
	total Px

	Before
	1
	0
	1
	-2
	
	
	

	After
	
	
	
	
	
	
	


Q: Is the x momentum conserved? _________

5. A glancing collision. 

a) Set the position of circle 2 to be y = .1 instead of 0. What difference should this make?

Prediction:

Result:

Fill in the tables below:

x components:

	
	m1
	Vx1
	m2
	Vx2
	Px1
	Px2 
	total Px

	Before
	1
	0
	1
	-2
	
	
	

	After
	
	
	
	
	
	
	


y components:

	
	m1
	Vy1
	m2
	Vy2
	Py1
	Py2 
	total Py

	Before
	1
	0
	1
	0
	
	
	

	After
	
	
	
	
	
	
	


Conclusion:

Open World, Tracking, Every 4 frames. Repeat the RUN above. (You can erase with Control e.) Sketch:

b) A more glancing collision. Set circle 2 at y=.3 meters. Repeat the scenario from above.

x components:

	
	m1
	Vx1
	m2
	Vx2
	Px1
	Px2 
	total Px

	Before
	1
	0
	1
	-2
	
	
	

	After
	
	
	
	
	
	
	


y components:

	
	m1
	Vy1
	m2
	Vy2
	Py1
	Py2 
	total Py

	Before
	1
	0
	1
	0
	
	
	

	After
	
	
	
	
	
	
	


6. Investigate mass

Choose one of the above scenarios and change one of the masses.

x components:

	
	m1
	Vx1
	m2
	Vx2
	Px1
	Px2 
	total Px

	Before
	
	
	
	
	
	
	

	After
	
	
	
	
	
	
	


y components:

	
	m1
	Vy1
	m2
	Vy2
	Py1
	Py2 
	total Py

	Before
	
	
	
	
	
	
	

	After
	
	
	
	
	
	
	


Conclusion:

7. Challenge. Can you find a scenario in which both objects go mostly in their original directions after they collide?

x components:

	
	m1
	Vx1
	m2
	Vx2
	Px1
	Px2 
	total Px

	Before
	
	
	
	
	
	
	

	After
	
	
	
	
	
	
	


y components:

	
	m1
	Vy1
	m2
	Vy2
	Py1
	Py2 
	total Py

	Before
	
	
	
	
	
	
	

	After
	
	
	
	
	
	
	


Give examples of what these scenarios might represent.

Try: 
Gravity = vertical


Kinetic Friction  = .3 for one object


Elasticity  = .1 for one object

