
P h y s i c s                                                            name ____________________________________period____

Inv-9 Potential Energy, Kinetic Energy & Conservation                                             sheet # ____      
1.) Show the all the  steps and descriptions required to derive the equation for kinetic energy  

    

 start  ======> ΣW=(ΣF)    Δx or just (ΣF)Δx       Definition of Work assuming F || to Δx      

step 1   ====>  ________________________________                                   introduce                           

step 2  ====>  _________________________________             ________________________________

step 3  ====>  _________________________________                                  introduce                           

step 4  ====>  _________________________________             ________________________________

Work - Kinetic  Energy  Theorem ===>  

2a.) What part of the above equation represents kinetic energy? ______________________

2b.) What is the pocket version of the Work-Kinetic Energy Theorem? _________________

3.) Now let’s add in gravitational potential energy (Ug)
Use this space to take notes and sketches 

What is the zpl? 

4.) So what is the equation for gravitational potential energy?  __________________ 

5.) In the boxes, write about  
the  kinetic and  potential        At the end of 
energy of the mass and  start            equilibrium      half oscillation.        
the work  done by 
gravity,as the 
pendulum            
moves through 
half an           
oscillation. 
(Assume no
friction)

6.) A 2.0 Mg car moves down a level highway under the actions of two forces, one is a 1140 N forward force exerted on 
the wheels by the road. The other is a 950 N resistive force exerted on the car by the air. Use the work-kinetic energy 
theorem to find the speed of the car after it has moved a distance of 20.0 m, assuming the car starts from rest.  

7.) A 2100 kg car starts from rest at the top of the driveway 5.0 m long that is sloped at 20.0° with the horizontal. If an 
average friction force of 4000 N impedes the motion, what is the speed of the car at the bottom of the driveway?  



8.) A car traveling at 50.0 km/h skids a distance of 35 m after its brakes lock. Estimate how far it will skid if its 
brakes lock when its initial speed is 100 km/h.  What happens to the car’s kinetic energy as it comes to rest?

9.) On a summer day in 1890, Nikola Tesla  and George Westinghouse stood at the base of Nigra Falls and did a little 
“back of the envelope” calculation. Water flows over a section of Niagara Falls at the rate of  1.2 Gg / s and falls 50.0 
m.  How much power did they estimate that the falling water could generate? 

10.) The force gravity has on an object is conserved.  What are the two important properties of a conservative force?
1.  

2.

Remember that Lavoisier discovered the law of conservation of mass in the 1790’s. He discovered that no mass is 
gained or destroyed in a chemical reaction. I didn’t say it couldn’t be rearranged. This Conservation of Mass became a 
cornerstone of chemistry, but since Einstein developed E = mc2, physicists have had to rely on an even BIGGER 
cornerstone.  It is the 1st Law of Thermodynamics.  We call it Conservation of Energy or, more simply, Ei = Ef
Expand Ei = Ef
into a more usuable form:

11.) A bird is flying with a dive-bombing vertical speed of 18.0 m/s over water when it accidentally drops a 2.00 kg 
fish. Assuming the altitude of the bird is 5.40 m,  and disregarding friction, what is the speed of the fish when it hits 
the water? 

12.) A 755 kg diver drops from a board 10.0 m above the water’s surface.  
a.) Find the diver’s speed 5.0 m above the water’s surface.  

b.) Find the driver’s speed just before hitting the water?

13.) A ball is thrown straight up.  At what position is its kinetic energy at its maximum?  __________

At what position is its gravitational potential energy at a maximum?  ________________

14.) Advertisements for Happy Fun Ball ball  states that it will rebound to a height greater than the height from 
which it was dropped. Is this possible? Explain.

answers:  6.) 1.9m/s    7.) 3.8m/s   8.)  9.)590 MW    11.) 20.7m/s  12a.) 9.9m/s    12b.) 14.0m/s    9.) 2.2m/s    13,14.) YD  


