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Momentum & Kinetic Energy PreLab

Instructions: Prepare for this first lab experience by answering the following questions. Note that this is a PreLab, and that PreLabs must be turned in at the start of the lab period. Time will not be given in lab to perform PreLab activities; after the start of lab activities PreLabs will not be accepted. In the Student Lab Handbook (see http://www.phy.ilstu.edu/slh/), read the following sections and then answer the questions below. Restrict your responses only to the space provided; think carefully before you write.

· Percent Difference – Percent Error

Explain briefly what is meant by “conservation” as in “conservation of mass” or “conservation of charge.”

Explain briefly what is mean by the terms “elastic collision” and give an example.

Explain briefly what is meant by the terms “inelastic collision” and give an example.

Define the term “momentum” mathematically for an object of mass m moving with a velocity v.

Define the term “kinetic energy” mathematically for an object of mass m moving with a velocity v.

Name: 









Date: 




Momentum & Kinetic Energy Lab Guidelines

Objectives: As a result of this lab, the student will demonstrate the ability to perform the following tasks: 

· Determine whether or not momentum is conserved in elastic and inelastic collisions.

· Determine whether or not energy is conserved in elastic and inelastic collisions

· Using appropriate conservation laws, predict and verify the outcomes of different types of collisions.

Task 1. Determine if momentum and kinetic energy are conserved in elastic collisions.

a. Start DataStudio and set up two “photogate & picket fence” sensors with appropriate velocity displays. Calibrate your photogates to match your picket fences before using them. Double-click on the photogate icon in the set up box to access the Sensor Properties dialog box. Select the Constants tab and adjust the band spacing to read 0.01m (the default is 0.05m). Select the Measurements tab and check velocity only. 

b. Adjust the height of the photogates above the dynamics track such that the 1cm bands (clear and black repeating pattern) on the picket fences pass through the photo detector when the picket fence rides the cart. Recall that friction is a dissipative force that drains a system’s momentum and kinetic energy, and converts it to distortions, sound, heat, and even light. Adjust the level of your dynamics track in such a way that the speed of a given cart appears to remain constant as it passes through two photogates spaced 40cm to 50cm apart. This adjustment will allow you to use the force of gravity to compensate for small losses due to friction. This will work only so long as the carts travel one way down the track.

c. Keep in mind that a quantity is conserved in a collision if the amount of the quantity before the collision, X1, equals the amount of that same quantity after the collision, X2. That is, if X2 – X1 = 0, then X is conserved. To the extent of the difference, the quantity is not conserved.

d. You will now create and conduct two experiments to determine whether or not momentum and kinetic energy are conserved in an elastic collision. In this case (elastic collision) you will use two dynamics carts (PASCO ME-9454) that have between them four strong neodymium magnets arranged on their ends in such a way that two carts repel each other when their ends are brought into proximity with one another. The magnets will keep the carts from actually contacting each other during a so-called “collision,” so long as the collision isn’t too violent.

e. First, determine whether or not momentum is conserved in an elastic “collision” between two dynamics carts, then answer the following questions. Note that the data collected in this experiment can be used to answer the questions 6-10. 

Q1.
What values of initial and final momentum did you come up with in this experiment? 
Q2.
What is the absolute difference between the initial and final momenta?

Q3.
What is the percent difference between the initial and final momenta? 

Q4.
To what degree (high, low) is momentum conserved in an elastic collision?

Q5.
If the degree of conservation is high (but not perfect), what might account for the difference assuming that momentum is conserved in an elastic collision?

f. Second, determine whether or not kinetic energy is conserved in an elastic “collision” between two dynamics carts, then answer the following questions. Note that the data collected in the above experiment can be used to answer the questions 6-10.

Q6.
What values of initial and final kinetic energy did you come up with in this experiment? 

Q7.
What is the absolute difference between the initial and final kinetic energies?

Q8.
What is the percent difference between the initial and final kinetic energies? 

Q9.
To what degree (high, low) is kinetic energy conserved in an elastic collision?

Q10. If the degree of conservation is high (but not perfect), what might account for the difference assuming that kinetic energy is conserved in an elastic collision?

Task 2. Determine if momentum and kinetic energy are conserved in inelastic collisions.
a. Inelastic collisions in this lab will be represented by collisions between two dynamics carts that stick together – though sticking together is not a requirement for inelastic collisions. Use dynamics carts that have no neodymium magnets or springs on their ends for this set of experiments. Place two “rounds” of tape on the contact ends of two colliding carts. When the carts collide, they should stick together.

b. Create and conduct an experiment to determine whether or not momentum is conserved in an inelastic “collision” between two dynamics carts, then answer the following questions.

Q11. What values of initial and final momentum did you come up with in this experiment? 

Q12. What is the absolute difference between the initial and final momenta?

Q13. What is the percent difference between the initial and final momenta? 

Q14. To what degree (high, low) is momentum conserved in an inelastic collision?

Q15. If the degree of conservation is high (but not perfect), what might account for the difference assuming that momentum is conserved in an inelastic collision?

c. Create and conduct an experiment to determine whether or not kinetic energy is conserved in an inelastic “collision” between two dynamics carts, then answer the following questions.

Q16.
What values of initial and final kinetic energy did you come up with in this experiment?

Q17.
What is the absolute difference between the initial and final kinetic energies?

Q18.
What is the percent difference between the initial and final kinetic energies? 

Q19.
To what degree (high, low) is kinetic energy conserved in an inelastic collision?

Q20. If the kinetic energy is not conserved in an inelastic collision, what might account for the failure of it to do so?

Task 3. Using conservation principles, predict the outcomes of collisions.

a. If momentum is conserved in both elastic and inelastic collisions, it is a safe bet to use conservation of momentum to make predictions about any sort of collision. Use the conservation of momentum principle to predict the outcome of an inelastic collision where the carts stick together. Load the carts with masses in such a way that they differ by 100g to 200g. The first cart should initially be in motion, (m1, v1); the second cart should initially be at rest (m2, v2 = 0). Predict the final velocity (v2) in terms of the initial velocity (v1) that will result following the impact of two carts. An example is provided.
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b. Conduct this experiment to determine how well theory corresponds to experiment.

Q21. What are your theoretical and experimental relative velocities?

Q22. What is the percent error between the theoretical and experimental values? Show your calculation.

c. Conduct a similar experimental using conservation of momentum to predict the outcome of an elastic collision.

Q23. What is the percent error between the theoretical and experimental values? Show your calculation.

d. Conduct an identical experiment to that one immediately above, but this time make your prediction using conservation of energy.

Q24. What is the percent error between the theoretical and experimental values? Show your calculation.

Q25. Which words correctly complete the following table – can or cannot?

	
	
	…elastic collision.
	…inelastic collision.
	

	
	Conservation of energy (can / cannot) be used to accurately predict the outcome of an…
	
	
	

	
	Conservation of momentum (can / cannot) be used to accurately predict the outcome of an…
	
	
	


_1023282622.unknown

