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ACTIVITY 16

CONSERVATION OF ENERGY 

AIM: To have a clear understanding of the LAW OF CONSERVATION OF ENERGY.

BACKGROUND: 
According to the LAW OF CONSERVATION OF ENERGY:
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Next time, learn how to park your ass.
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THE MOTION OF A SIMPLE PENDULUM ILLUSTRATES THE LAW OF CONSERVATION OF ENERGY.

PROOF:

Consider a simple pendulum as shown in the diagram above.

Energy Conservation at Point A:

At point A the velocity of the bob of the pendulum is zero.

Therefore, kinetic energy (EK) at point A = 0.

Since the bob is at a height (h), the potential energy (EP) will be a maximum. i.e. EP = m g h

Energy Total = EK  +  EP
Energy Total   = 0    +  m g h 

Energy Total   = m g h

This shows that at point A the total energy = potential energy

Energy Conservation at Point M:

If we release the bob of the pendulum from point A, the velocity of the bob gradually increases, but the vertical height of the bob will decrease from point A to point M.  At point M the velocity will be at a maximum and the height will be zero.

Therefore, kinetic energy (EK) at point M = maximum = ½ mv2 but EP = 0.

Energy Total = EK       +   EP
Energy Total   = ½ mv2  +    0 

Energy Total   = ½ mv2  

This shows that the EP at point A is completely converted into EK at point M.

That is, EP at point A = EK at point M

Energy Conservation at Point B:

At point M the bob of the pendulum will not stop, but due to inertia, the bob will move towards point B.  As the bob moves from point M to B, its velocity gradually decreases but the vertical height increases.  At point B the velocity of the bob is zero and the vertical height is h.

Therefore, kinetic energy (EK) at point B = 0 but EP = maximum.

Energy Total = EK    +     EP
Energy Total   = 0      +    m g h 

Energy Total   = m g h

This shows that at point B the total energy is again potential energy.

This  LOSS IN POTENTIAL ENERGY  =  GAIN IN KINETIC ENERGY  idea can be used to solve many motion problems.

TYPE EXAMPLE:

A stone is thrown vertically upwards at 10 ms-1.  How high will it go?

v = 10 ms-1       From the Law of Conservation of Energy
g = 9.8 ms-2
EK at bottom  =  EP at top

h = ?
½ mv2        =   m g h


Rearranging equation gives: 
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METHOD: ( Using the conservation of energy concept to answer the questions below. See the sheets on Calculations in Physics if you want assistance with calculations. 

1. Find the kinetic energy gain of a 10 kg object falling through 8 metres.
2. A stone is dropped down a vertical shaft and has 200 J of energy just before impact with the bottom.  If the mass of the stone is 0.5 kg find the depth of the shaft.
3. What is the maximum height that a 0.5 kg ball will reach when thrown vertically upwards with a kinetic energy of 200 J.
4. A rogue satellite strikes the sea with a velocity of 500 ms-1.  If it has a mass of 1500 kg calculate from what height it fell.  (Neglect friction and assume g is constant)
5. What must the initial velocity of a 7 kg rock projected vertically upwards if it is to reach a height of 15 m?

6. A 9 kg object is dropped 7 m from rest.  Find (a) its gain in EK    (b) its loss in EP           (c) its velocity just before it hits the ground.
CHALLENGE QUESTIONS:

7. A metal spring is compressed and tied with some acid resistant ribbon.  The spring is then added to a beaker containing some acid solution.  The acid will dissolve the metal.  What has happened to the potential energy that was stored in the spring?
8. When we speak in a sound proof room we do not hear a noise indefinitely.  What has happened to the energy that the sound wave had?
9. A rubber ball is dropped from a height of 1.0 m and bounces to a height of 0.8 m.  Where has the “lost” potential energy of the ball gone?
10. Sketch 3 graphs on the same axes of energy versus time that show the variation of kinetic, potential and total energy with time that occurs when an object is dropped.
11. Re-sketch the graphs of question 10 above to show what they would look like if there was a significant amount of wind resistance as the object fell.
12. A pendulum bob is pulled back so the string makes an angle of 60o with the vertical.  What is the maximum speed achieved by the pendulum if the string is 2 m long?  [Hint: some trigonometry is required].






































“WITH WHAT VELOCITY WILL I HIT THE GROUND WHEN THEY CUT ME DOWN?”
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“Energy can neither be created nor destroyed, however energy can be converted from one form of energy to another form of energy.”





ANSWERS TO NUMERICAL PROBLEMS:


784 J


40.8 m


40.8 m


12755 m


17.15 ms-1


(a) 617 J   (b) 617 J (c) 11.7 ms-1
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