Projectile Motion

Horizontal Distance

Background: A ramp is to be setup as shown below. We know that when an object falls that PE is converted to 

                       KE. From these equations alone we can determine the final velocity of an object as it leaves the 

                       ramp.



             PE   =   KE



             mgh =   ½mv2  



                v   =   ((2gh)   ---- finagles rule

                       The velocity will be the same velocity (vi) shot horizontally off of the table. However, there is a 

                       minor snag, we are using a sphere. Moment of inertia will have to be figured in the equation. 

                       Some of the gravitational force pulling the object downward is being lost in causing the ball to roll. 

                       If this were a flat object on a frictionless surface, we would not have this problem. But we do. We 

                       will have to make some minor adjustments. Soooooo….



   mgh = (1/2)mv2 + (1/2)((2        sphere:  ( = (2/5)mr2 and ( = v/r

         
             mgh = (7/10)mv2 

	(5/7)mgh = (1/2)mv2


Purpose: to determine the horizontal distance of a horizontal projectile 

Apparatus: projectile device, marble, meterstick
Procedure: 
DO NOT START LAB UNTIL YOU DO  #1 - #3

1) Build or obtain a device as shown. The device contains a plastic ruler that has been bent so the end of the ruler is horizontal.

2) Place the device at the edge of the table. Measure the height of the table from the floor to the device.

3) Before you start the lab, determine mathematically how far from the table the ball should hit. Record this as the accepted value. Draw a line on the floor where the ball should hit.

· Solve using projectile motion equations. 

4) Release the marble from the top and make careful observations to determine if it hits the line.

5) Do this for a total of five trials

Analysis:

1) Determine the relative error.

2) Put all data on a neat table.

Questions: 

1) Was your predictions close? EXPLAIN.

2) List all possible sources of error.

3) What would happen if the ramp was not horizontal at the end; would this change our calculations? Explain.

4) Sketch the ramp and setup and sketch the path of the ball.

5) Sketch the path of the ball in #3.
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