Coke Vs Diet Coke Demo Lab

Name_____________________________  Period_______

Purpose: The purpose of this lab is to use conservation of momentum to predict the velocity of objects immediately after an explosion.

1. Draw a sketch of the situation below and label it. Make sure to indicate which is the Coke and which is the Diet Coke can. Indicate the positive direction on your sketch.

2. Describe how the velocity of the cans will be measured and record the flag width below.

Flag Width = ________ m.

3. What is the combined momentum of the two cans before the explosion? What is their combined momentum immediately after the explosion? What property of momentum can explain this?

4. Record the mass of each can below. Based on this, predict which can will be going the fastest after the explosion. 

MC = _________ kg

MDC = __________ kg

I think that ____________ will have the fastest speed after the explosion because _______________

_________________________________________________________________________________

5. Observe the explosion. Although each can has momentum after the explosion we can say the total for the 2 cans is zero because one has +p and the other –p. However, soon after the collision each can has non-zero momentum by itself. Since momentum is always conserved, where did it go?

6. Using the flag width and the photogate time, calculate the speed of the Diet Coke can below.

7. After the experiment is performed, predict the velocity of the Coke Can (VC) using the measured velocity of the Diet Coke Can (VDC), the masses, and conservation of momentum. Show all of your work below.

8. Using the flag width and the photogate time, calculate the speed of the Coke can below Compare your predicted VC from step 6 to the measured VC and calculate the percent error below.

9. We measured the velocity of the cans relative to the reference frame of the room, which is at rest. If you were riding on top of one of the cans and measured the velocity of the other can, would it appear to be moving faster, slower, or the same as from the rest frame of reference? 

10. The relative velocity is the difference between the two velocities.  Using your predicted VC and the measured  VDC , calculate VREL , the velocity of the Diet Coke can relative to the Coke can.

11. Assume that you are only given VREL and the masses of the cans, calculate the final velocity of each can. To do this, first write an equation relating VREL to VC and VDC . This is one equation with 2 unknowns, VC and VDC. The other equation is the conservation of momentum equation from step 7. Use these 2 equations to solve for VC and VDC . Show all of your work below.

