Hello I need help figuring out the calculations for this Lab on Conservation of Momentum.

The following Lab was performed with the Data enclosed, I can’t seem to correctly figure out the math part in the highlighted sections please help.

In this experiment, you will investigate four different types of collisions. Using the photo gates, you will measure the amount of time required for each car to travel 10.00 cm; from this information you can calculate the velocity and the momentum of each air car, before and after the collision.
Important: Direction counts when measuring momentum, so be sure to note whether each air car was traveling in the positive  direction when the time was recorded! 
Case 1: Elastic collision between 2 air cars, equal masses, one stationary in the beginning. This is similar to the situation when playing pool, if the cue ball hits another ball exactly on-center. For all elastic collisions, set up one (but only one) they collide.

Case 2: Elastic collision between 2 air cars, different masses, one stationary in the beginning. You can add masses (from the kit) to one of the cars, and for the purposes of the experiment, it doesn’t matter which one is heavier.

Case 3: Elastic collision between 2 air cars, any masses, both moving in the beginning. (Be careful not to let the cars, or anything else, pass through each photo gate more than twice)

Case 4: Inelastic collision between 2 air cars, any masses, one stationary in the beginning. For this experiment you will set up the air cars with the needle and wax cylinder so they stick together after they collide. (Understand that this means that the time on the second photo gate will be the time that it took the first of the 2 flags to pass through the gate)

Equipment:

Air track

Air cars with accessories

2 photo gate timers per track

Electronic scale

Procedure:

1. Set up the air track and photo gates as shown, using bumpers on the gliders to

provide an elastic collision. Carefully level the track.
[image: image1.emf]
2. Measure m1and m2, the masses of the two gliders to be used in the collision. Record your results in Table 1.

3. Measure and record L1 and L2, the length of the flags.

4. Set both Photo gate Timers to GATE mode, and press the RESET buttons.

5. Place glider2 at rest between the photo gates. Give glider1 a push toward it. Record four time measurements in Table 1 as follows:

Data:


[image: image2.emf]BEFORE AFTER

Air Car 1                                                                   Air Car 2

mass(kg)  time-pass1(t)   time-pass 2(t)        mass(kg) time-pass1(t)  time-pass 2 (t)

Case 1 .1995 kg

0.51 0 0.51

Case 2 .1995kg

0.093 0.423 .2995 kg 0.145

Case 3 .1995kg

0.204 0.137 .2995kg 0.147 0.451

Case 4 .1992kg

0.183 .300kg 0.513


Calculations: 

1) For each part, calculate the momentum of each car (don’t forget sign) before and after the collision. 
Next, determine the total momentum of the system before and after the collision. Also, calculate the kinetic energy for each car and the whole system before and after the collision. If the momentum and/or kinetic energy are not conserved, calculate the percent error. (For this experiment, a table would be most appropriate for communication purposes, with momentum before, momentum after, and % difference together, and KE before, KE after, and % difference together. This will allow easy comparison.)
2) Remember to record the lengths (x), in meters, of the flags used so that you will be able to perform subsequent calculations. Using that, and the times obtained, calculate the velocities with which each air car passed through the relevant photo gate on each pass. (v = x/t) Then, using those velocities and the masses of the air cars, calculate the kinetic energies (K = ½mv2) of each car during each pass then sum up the total kinetic energy of the combined cars for each pass. Finally, using the velocities and masses again, calculate the momentum (p = mv) of each car during each pass then sum up the total momentum of the combined cars for each pass.

                                                     x = ____.1m/.510_____________


[image: image3.emf]Air Car 1                                                                                       Air Car 2

velocity-pass 1(m/s)    velocity-pass 2 (m/s)      velocity-pass 1(m/s)          velocity-pass 2 (m/s)

Case 1

Case 2

Case 3

Case 4



[image: image4.emf](K = ½mv2)  (p = mv) 

Air Car 1                                        Air Car 2                                        Total           

kinetic energy momentum       kinetic energy momentum    kinetic energy momentum

Case 1 pass 1

            pass 2

Case 2 pass 1

            pass 2

Case 3 pass 1

            pass 2

Case 4 pass 1

            pass 2


3) For analysis, you should now take the initial and final values (before and after the collision) of total kinetic energy and momentum for each case and compare them with a percent error to see how closely they match in each instance. To do each calculation you will use the “final” value (subscript f) and initial value (subscript i) of each quantity.


[image: image5.emf]                                  ( Kf - Ki)                                                   ( pf - pi)

percent error = 100 -------------- --and-- percent error = 100 --------------

                                      Ki                                                                pi


                                  
[image: image6.emf]Kinetic Energy Momentum

Case 1: percent error = __________ % percent error = __________ %

Case 2: percent error = __________ % percent error = __________ %

Case 3: percent error = __________ % percent error = __________ %

Case 4: percent error = __________ % percent error = __________ %
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						Air Car 1                                                                   Air Car 2

						mass(kg)  time-pass1(t)   time-pass 2(t)        mass(kg) time-pass1(t)  time-pass 2 (t)

				Case 1		.1995 kg		0.51		0								0.51

				Case 2		.1995kg		0.093		0.423				.2995 kg				0.145

				Case 3		.1995kg		0.204		0.137		0.147		.2995kg				0.451

				Case 4		0.1992		0.183						.300kg				0.513
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						Air Car 1                                                                   Air Car 2

						mass(kg)  time-pass1(t)   time-pass 2(t)        mass(kg) time-pass1(t)  time-pass 2 (t)

				Case 1		.1995 kg		0.51		0								0.51

				Case 2		.1995kg		0.093		0.423				.2995 kg				0.145

				Case 3		.1995kg		0.204		0.137		0.147		.2995kg				0.451

				Case 4		0.1992		0.183						.300kg				0.513
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						Air Car 1                                                                   Air Car 2

						mass(kg)  time-pass1(t)   time-pass 2(t)        mass(kg) time-pass1(t)  time-pass 2 (t)

				Case 1		.1995 kg		0.51		0								0.51

				Case 2		.1995kg		0.093		0.423				.2995 kg				0.145

				Case 3		.1995kg		0.204		0.137		0.147		.2995kg				0.451

				Case 4		0.1992		0.183						.300kg				0.513
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																BEFORE		AFTER

						Air Car 1                                                                   Air Car 2

						mass(kg)  time-pass1(t)   time-pass 2(t)        mass(kg) time-pass1(t)  time-pass 2 (t)

				Case 1		.1995 kg		0.51		0								0.51

				Case 2		.1995kg		0.093		0.423				.2995 kg				0.145

				Case 3		.1995kg		0.204		0.137				.2995kg		0.147		0.451

				Case 4		.1992kg		0.183						.300kg				0.513
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						Air Car 1                                                                   Air Car 2

						mass(kg)  time-pass1(t)   time-pass 2(t)        mass(kg) time-pass1(t)  time-pass 2 (t)

				Case 1		.1995 kg		0.51		0								0.51

				Case 2		.1995kg		0.093		0.423				.2995 kg				0.145

				Case 3		.1995kg		0.204		0.137		0.147		.2995kg				0.451

				Case 4		0.1992		0.183						.300kg				0.513
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