Right on Target Lab                                                                                    name                                                                      
                                                                                                                Partners                                                        
                                                                                                                                                                                      
  

Problem:  Your goal is to PREDICT where a ball will land when released using your knowledge of potential and kinetic energy. 

  

Materials:                Stand 

                            2 cross bars 

                            Bent coat hanger 

                            Steel ball 

                            Meter stick 
              
Procedure: 

  

1.    Set up the apparatus as diagramed below. 

  

2.    Place the ball on the end of the bent coat hanger and pull it back a couple centimeters. Release and watch what happens. 

  

What does the path of the ball remind you of?                                                                                                  
  

                                                                                                                                                                                      
  

To Predict where the ball lands we need two things.  The speed of the ball in the horizontal direction and the time the ball will be in the air.  
  

3.    Again, place the ball on the coat hanger.  Pull it back ________ centimeters. 

  

What type of energy does it have at this point?                                                                                                  
  

Calculate the amount of energy it has at this point? (show all work) 

  

  

  

  

  

  

  

  

  

  

  

  

  

If you were to release the object from this location, which type of energy, does the ball have at the bottom of its swing? 

4.    According to the law of conservation of energy, the mechanical energy (PE+KE) in a closed system must be conserved. 

  

With the said, set the energy at the top equal to the energy at the bottom of the swing. 

  

Calculate the velocity at the bottom of the swing. 

  

  

  

  

  

  

  

5.    We now need to find the time the ball is in the air. 

6.    As we know from horizontal projectiles, the time the ball is in the air depends on the height it starts from and the acceleration due to gravity. 

  

Measure the height the ball must fall                                                        
  

Calculate the time the ball will be in the air. 

  

  

  

  

  

  

  

  

Using the time the ball is in the air and the horizontal velocity, calculate where the ball should land if released from the height for which you did your calculations (step 3). 

  

  

  

  

  

  

  

  

  

  

  

7.    Have your teacher check your results. 

8.    To test your results, place a sheet of carbon paper on top of the target line and place the line at the predicted point.  Place the ball on the hanger and pull it back to the same point.  Release!! 

  

Calculate a percent error. 

  

  

  

  

  

  

  

  

Questions: 

  

1.    How would the distance where the ball landed be affected if you used a different mass? 

  

  

  

  

  

  

2.    How would the distance where the ball landed be affected if the experiment was run in an area where the acceleration due to gravity was greater? 

  

  

  

  

  

  

  

  

  

3.    How much work did you have to do to lift the ball up to that initial location? 

  

  

  

  

  

