Name_________________________________________ Date_____________

Force on an Elevator
Site 1:  http://www.eduplace.com/kids/hmsc/  ( click on 6 ( click on Unit F:  Energy, Forces, and Motion ( click on Discover Simulations

The elevator will travel from floor 1 to floor 100 at various speeds.   You will take data on the elevator as it moves to fill out this chart.  You will probably need to play and reset the elevator many times as you take data.

	
	[image: image1.jpg]) b 1k ]

range(m) height(m) time(s)




Use the SLOW setting

	Starting Weight of girl (N)
	

	Largest Weight (around 5th floor)
	

	Weight  between 25 -80th floor
	

	Weight between 90th and 100th floor
	

	When is the elevator accelerating (between what floors)
*the accelerometer is a positive number
	

	When is the elevator decelerating (between what floors)
*the accelerometer is a negative number
	

	When is the elevator moving at a constant speed, and what speed is it moving at?
*look at the speedometer, when is it moving at a constant speed
	



Analysis: 

1.  When the elevator speeds up (between the 1st and 5th floors), the girl’s weight [ increases/decreases/stays the same]
       When the elevator slows down (between the 90th and 100th  floors), the girl’s weight  [ increases/decreases/stays the same]
2.   The girl’s weight starts at 588 N, it shifts during the rise of the elevator and then returns to 588N for most of the trip.  Why is her weight 588N even though the elevator is pushing her up and still moving?
       a) the elevator is no longer accelerating                b) the elevator is accelerating faster
       c) she has no weight during this period

3.  Take the elevator up to the top and then hit the down arrow so it goes down.  
 During this period, the accelerometer  has a [ negative / positive reading ] and the speedometer has a [ negative / positive ] reading.  
4.  Starting at the first floor, hit the up arrow, what happens to the girl’s weight?
a) it gets heavy and then goes back to 588 N

b) it gets lighter and then goes to 588 N
5.  Test the elevator using the fast setting.   Which of the following best describes the difference between fast and slow?
a) on the fast setting, the girl’s weight  is zero for a long time


b. on the fast setting, the girl has a greater weight as the elevator goes up
c) on the fast setting, the girl has a smaller weight as the elevator goes up.
Projectile Motion:   http://phet.colorado.edu/simulations/   ( click on physics (left side) (projectile motion link (  click on “run now”
Simulation tips:  The square yellow box can be used to measure distance. 

 If you need to rest simulation to its original starting points, enter these values:    Angles = 80; Initial speed = 18; mass =2, diameter =.1. 

You can see the range, height and time in the top boxes.  Maximize Screen.

Fill in this table by changing the speed of a golf ball, record each distance.  
	Initial Speed (m/s) of golf ball.
	  4
	8
	16
	32

	Distance
	
	
	
	

	Question 1:   If you cut the projectile’s velocity in half, will the range also be cut in half.  
	



Question 2:  How does air resistance affect the distances?    Fire each of the items first with no air resistance, then click the air resistance button. 
                                                Keep the angle at 80,    Speed will be at 18 and then 25 for each object.
	
	Range when launched at 18 m/s
	Range when launched at 25 m/s

	
	No Air Resistance  
	With Resistance
	No Air Resistance  
	With Resistance

	Tank shell
	
	
	
	

	Golf ball
	
	
	
	

	Baseball
	
	
	
	

	Bowling Ball
	
	
	
	

	Football
	
	
	
	

	Pumpkin
	
	
	
	

	Adult Human
	
	
	
	

	Piano
	
	
	
	

	Buick
	
	
	
	



Finish the statements using what you learned from the simulation.

1.   Without air resistance, a large object such as a piano will travel [ farther / not as far / the same distance ] as a smaller object, like a pumpkin.
2.  If you toss a piano without air resistance it will travel  [ farther / not as far / the same distance ] as a piano tossed with air resistance.
3.  Objects launched at a greater velocity (25 m/s) will travel [ farther / not as far / the same distance ] as those launched at 18 m/2.

Question 3:  What angle, speed and mass can be used to hit the target?  There are several answers here; you just need to find three that work.
	
	Angle
	Speed
	Mass (object)

	Target Hit 1
	
	
	

	Target Hit 2
	
	
	

	Target Hit 3
	
	
	


Draw a picture of the girl on the elevator.  Show all the forces that are acting on the girl as the elevator goes up (using arrows)
































