Work/Energy Principle

Purpose:  In this lab you will utilize the work/energy principle to analyze the PE and KE of objects that are transforming their energies from one form to another.


Procedure:  Set up a pendulum as shown.










     h


1) Position the photogate so that the

pendulum bob passes through it at the bottom of it path.  Measure the velocity of the bob as it passes the equilibrium position.  Calculate what the velocity of the bob should have been using the work/energy principle.  Analyze the differences using Absolute and Relative Error- using the accepted value as the one from the formula.


2) Set up the ramp as shown.

    Use the cart in this part of the experiment.

     Because friction is at a minimum we will ignore it and simply analyze PE

     being  converted to KE.   (We will use “Gate Timing” and the single opaque space on the fence)
Position the photogate so that the cart passes through it near the bottom of the run.  Place the cart at the top of the ramp and measure the vertical height from the top of the ramp to the point it passes through the photogate (midway point). Use the work/energy principle to determine the velocity the cart should pass through the photogate at.  Measure the actual velocity using the photogate and compare the results using Ea and Er. (remember to use the mathematical value as the accepted value)




3) Adjust the angle of the ramp so that the


     block (felt side down) slides down the ramp


     at a constant velocity.  Calculate  for the


     the block-ramp system.


In this part of the experiment we will include work to overcome friction to the 

Work/Energy Principle.  Work to overcome friction is W = Ff (x)          (Remember that Ff = FN).

Now, increase the angle the ramp is at so that the block accelerates.  Using the Work/Energy Principle, calculate the speed the block should hit the end of the ramp at.  Then, perform the experiment and measure its actual value.  Again, do an error analysis considering the calculated value to be the “accepted value”.

m= ____kg


h = ____ m


vcal = ____m/s


vexp = ____m/s


1/2mv21 + mgh1 = 1/2mv22 + mgh2





H = _______m


L = _______m


 = _______0


vc = _______m/s


ve = _______m/s


1/2mv21 + mgh1 = 1/2mv22 + mgh2





h = _______m   vc� = _____m/s


l = _______m	 ve = _____m/s


 = _______0


m = _______kg


FN = ______N


Ff = ______N


1/2mv21 +mgh1 + Ffx1 = 1/2mv22 + mgh2 + Ffx2








