 Physics Energy Transformation Lab Wrap-up Notes

Energy Stored vs. Velocity (groups 1 & 5)


E is proportional v2

General Equation (    Ek = ½ mv2

slope (change in energy/change in velocity^2 

              means: ½ mass of the object
y-int ( Energy stored when the change in velocity^2 is zero


    means:  An object must have energy to move
Kinetic Energy-  The energy an object possess due to its relative motion



Ek = ½ mv2 

units: Nm or J
Ex:  A dropped 250 g softball has a velocity of 4.95 m/s right before it hits the ground.  What is the kinetic energy of the ball?  

Energy Stored vs Height(groups 2, 6)


Energy stored is proportional to the change in height

General Equation (   Eg = mgh

slope ( change in energy stored/change in height

     means: weight or Fg = mg

y-int ( Energy stored when there is no change in height


 means:  Energy must be added to an object to change its height
Gravitational Potential Energy- The energy an object possess due to its position in a gravitational field. 


Measured relative to a point where h0 = 0




Eg = mgh

units: Nm or J
Ex:  A 250 g softball is lifted 125 cm from the ground.  Calculate the amount of gravitation potential energy that the ball processes.
Work vs. Velocity(groups 3, 4, 9)

         W is proportional v2
         General Equation (    W = ½ mv2

slope (Change in work/change in velocity

    means: ½ mass

y-int ( work done when the change in velocity^2 is zero


    means:  work must be done to get an object to move
Energy Stored vs Work: Group 7 & 8


Energy stored is proportional to the work

General Equation (    E = W

slope ( change in energy stored/change in work done

                         means: 1.0 (Energy stored = work done)

y-int ( Energy stored when zero work is done


    means:  Work must be done to get energy into a system
Work-Energy Theorem- When an object gains or loses energy, the work done on the object is equal to the change in energy



W = (Ek = ½ mv22 – ½ mv12

Ex.  A 5.4 Kg bowling ball is thrown with a velocity of 12 m/s.  After it hits all of the pins, the bowling ball now has a velocity of 3m/s.  How much work did the bowling ball do?

Also, from the lab we also saw that 



W = (Eel & W= (Eg therefore in general W = (E

W =      ∆Ek           =    ∆Eel            =    ∆Eg   =      F*∆X    
W= ½ m (V22-V12) = 1/2 k (x22-x12) = mg (h2-h1) = ∆E

Now work can be defined as:

Work- The process through which energy is transferred to or from an object.   
Energy transferred to an object is positive work, and energy transferred from the object is negative work.  

· Since energy is a scalar quantity we can say that the magnitude of the work is independent of path.

Energy Defined:
Energy- the ability to do work

Mechanical Energy Consists of :  all three added together
–Elastic Energy = Eel = ½ kx2

–Kinetic Energy = Ek = ½ mv2

–Gravitational Potential Energy = Eg = mgh
Ex.  A 100kg object is pulled 5 meters across the floor at a constant velocity.

The uk is .25 acting on the object.

a.  Draw the force diagram

b. Calculate the force of tension acting on the box.

c. Calculate the work done on the box.

Applications

1. A force is applied to slow down a 1000 kg vehicle from 24.6 m/s to 0 m/s in 4.92s? (55 mph)
a. Calculate the acceleration of the car.
b. Find the force applied by the breaks.

c. How much work is done to stop the car?  
d. How far will the car travel when the breaks are applied? (Can you solve for displacement any other ways?)
2.  An 8 kg chair is pushed from rest with a 10N force for 2 meters.  What is the new velocity of the chair?

3.  A 10 kg box is lifted from 1.0 to 2.75 m onto a shelf.  Calculate the work done to lift the box.
4.  A 3 kg box is pulled at a constant velocity across the floor for 4m.  The uk of the box is .30. 

a.  Draw the force diagram.
b.  Calculate the amount of work done on the box.

c.  If the box were pulled with 50n of force, calculate the acceleration of the box.

