Hovercraft and Newton’s Laws!

Introduction:

Newton’s 1st Law – An object in motion will stay in motion and an object at rest will stay at rest unless acted on by an outside force (such as friction and air resistance).

Newton’s 2nd Law – Force, mass, and acceleration are all related.  Force = mass x acceleration

Newton’s 3rd Law – Every action has an equal and opposite reaction.

Materials:

Hovercraft

Stopwatch

Meter Stick

Photogate and Pasco GLX

Weights or Heavy Books

Skateboard, rolling chair, or anything that rolls

Procedure:

1. Begin by having a student sit on the rolling chair or skateboard.  Have another student give the sitting student a light push.  Measure how far this student rolled and record below.

2. Have this same student sit on the Hovercraft while it is running.  Have the other student give the sitting student the same light push.  Measure how far this student rolled and record below.

3. Time how long the student takes to come to a stop and record the hovercraft’s initial velocity by dviding the distance / time.

4. Now place weights or heavy books on the Hovercraft with the same student and give him or her the same amount push as before.  Again measure the time and initial velocity and record the results below.

5. Have one student sit on the hovercraft and the other sit on the rolling chair or skateboard.  Have each student put their hands flat against each other and push off.  Notice what happens to each student.

Data Table:

Distance student on skateboard or rolling chair moved =

  __________

Distance student on hovercraft moved = 

      

  __________

Time it took for the student on hovercraft to stop =       

  __________

Initial Velocity of the hovercraft without weights = 


  __________

Time it took for the student on hovercraft with weights to stop =
  __________

Initial Velocity of the hovercraft with weights = 


  __________

Conclusion:

1. Newton’s 1st law says an object in motion will stay in motion and an object at rest will stay at rest unless acted on by an outside force.  Why did the student on the rolling chair or skateboard stop rolling so soon after he or she was pushed?  Why did the hovercraft eventually come to a stop also?  Does this disprove or prove Newton’s 1st Law?  Explain your answer.

2. Calculate the acceleration using the initial velocity and time for the hovercraft with and without weights.  Remember that acceleration = (final velocity – initial velocity) / time

3. Using Newton’s 2nd law, explain what the calculated accelerations with and without weights means.

4. When the 2 students pushed off each other, what happened?  Why did this happen and how does this relate to Newton’s 3rd Law?

