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Honors Physics – “Tailgator” – Momentum and Collisions

Prelab:

Momentum is defined as inertia in motion. Complete the “Bridge Map” below with the appropriate symbols based on the given definition. Then complete the second “Bridge Map” by moving down the symbols and solving for the appropriate units.

[image: image1.png]Momentum A inertia /\ motion
»

units for *p units for * " units for *




What does CONSERVATION mean?

Suppose we said that the momentum is CONSERVED, what do you think that means?

Consider a railroad car moving and striking another car at rest. The 2 cars then become attached by a special hitch.

Does the first car have momentum? Why?

Does the second car have momentum? Why?

How many objects do you have before the collision?

How many objects do you have after the collision?

After the collision, does the velocity of the combined cars increase, decrease, or stay the same compared to the velocity of the first car?

After the collision, does the mass of the system increase, decrease, or stay the same compared to the mass of the first car?

Materials: Dart gun, heavy dart, matchbox car, meter stick, stopwatch, hot wheels track, velcro 

Purpose: To estimate the speed of an object by applying conservation of momentum to elastic and completely inelastic collisions. 
Part 1-Elastic Collisions ( don’t stick)
Procedure: 

1. Measure and record the mass of a dart as well as a matchbox car. 

Note: All masses must be in Kg...therefore take the "gram" reading from the scale 

and divide by 1000! 

2. Practice shooting the dart onto the back of the car. The car should be free to coast in a straight line. 

3. Measure the distance and time that the car coasts after it has been hit by the dart 3 times to get an average. Record your information in the data table provided. 

MASS OF CAR _____________________

MASS OF DART _________________________

	Trial
	Displacement
	Time

	1
	
	

	2
	
	

	3
	
	

	AVERAGE
	
	


Average Velocity of Car ______________________

  Part 2- completely inelastic collisions ( Stick)
Procedure: 

1. Fasten one type of Velcro tape to the back of a toy car. 

2. Fasten the opposite type of Velcro to the suction cup end of a rubber dart. 

3. Measure and record the mass of the dart as well as the matchbox car. 

4. Practice shooting the dart onto the back of the car. The car should be free to coast in a straight line. 

5. Measure the distance and time that the car coasts after it has been hit by the dart 3 times to get an average. Record your information in the data table provided. 

MASS OF CAR _____________________

MASS OF DART _________________________

MASS OF BOTH(DART + CAR) ______________________________
	Trial
	Displacement
	Time

	1
	
	

	2
	
	

	3
	
	

	AVERAGE
	
	


AVERAGE VELOCITY OF BOTH(DART + CAR)___________________________

Calculations

Part I – Fill in the chart below and solve for the velocity of the dart BEFORE the collision
  Before the collision



=
After the Collision
	Mass of dart
	Velocity of dart
	Mass of car
	Velocity of car
	Mass of dart
	Velocity of dart
	Mass of car
	Velocity of car

	                                          +                       ( 0 )


	=                        ( 0 )         +

	Velocity of the dart = 
	


Part II – Fill in the chart below and solve for the velocity of the dart BEFORE the collision

Before the collision



=
After the Collision
	Mass of dart
	Velocity of dart
	Mass of car
	Velocity of car
	Mass of both
	Velocity of Both

	                                          +                       ( 0 )


	=                                  

	Velocity of the dart = 
	


Was the velocity of the dart the same for each part?

Determine the % difference

| part I – part II |   x 100






       Average

At the top of each data table you find – 

Before the collision
=
After the Collision

What word from the PRELAB represents the “equal sign”?

A 30 kilogram child moving at 4.0 m/s jumps onto a 50 kilogram sled that is initially at rest on a long frictionless horizontal sheet of ice. 

a) What type of collision is this?(Hint: Look at the title for each part of the lab) 

b) Determine the speed of the child/sled system after the child jumps onto the sled. 

After coasting at constant speed for a short time the child jumps off the sled in such a way that she is at rest with respect to the ice. 

c) Determine the speed of the sled after the child jumps off.
