Name _________________




Grade ___/10
Tailgated by a Dart

Purpose: To use the law of conservation of momentum to calculate the velocity of a dart for an inelastic collision.

Materials: toy car, dart gun, stopwatch, meter stick, and a balance.  

Procedure:

1. Measure the mass of the car and the dart and record it in your data table. 

	Mass of Car
	Mass of Dart

	
	


Data Table 1.

2. Tape a meter stick to the top of the lab table or the floor.  

3. Use one end of your meter stick as a starting line.  Place your car at the starting line.

4. Then place the dart gun directly behind the car.  Your object is to shoot that dart at the car and get it to stick to the Velcro on the back of the car pushing your car forward.  Practice shooting your dart at the car.  Your car should move down the track with ease. 

5. Once your done practicing reset your car at the starting line.  This time use the stopwatch to time your car. Record the amount of time that it takes your car to travel a meter in your data table.  

6. Repeat step 5 until you are able to get data for three trials.  Record all of your information in the data table.  

	Trial
	Coasting Distance
	Coasting Time
	Velocity (d/t)

	1
	1 m
	
	

	2
	1 m
	
	

	3
	1 m
	
	


Data Table 2.




Analysis:

1. Use the space to average your three velocities together from Data Table 2. and record in the space provided.


Average Velocity _________

2. What is the relationship between the momentum of the dart before the impact and the combined momentum of the dart and car just after the collision?

___________________________________________________________________________________________________________________________________________________

3. Use the information in Data Table 1. to calculate the mass of the dart and the car formed from the inelastic collision. What is the mass of the dart and the car combined?

4. Use the equation for momentum and the average velocity of the dart and car to calculate the momentum of the dart and car after the collision.  

Given/Unknown
Equation:

Substitution:


Solution:

Vcar+dart = 
mdart+car=
pdart+car=
5. Where did the momentum to push the car come from? ______________________

6. Using the information from problem 4 and the information from data table 1., to calculate the velocity of the dart.

  Given/Unknown
Equation:

Substitution:


Solution:

vdart=
mdart=
pdart+car=
7. Why did we use the momentum of the car plus the dart to calculate the velocity of the just the dart in problem 6? 
____________________________________________________________________________________________________________________________________________________________________________________________________
