
Date: April 1999

Course: Sph 4a1

Unit: mechanics

Lesson 18: Title: conservation of energy

Bellwork:

Lesson:

Conservation of Energy

One of the most important things about energy is that it is conserved. What does this mean?
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Energy cannot be created or destroyed, only changed from one form to another. The total amount of energy in a closed system is constant.

BUT: we do not see things running for ever. There are no perpetual motion machines. Why?

Every time energy is changed from one for to another, some is changed to heat and is lost. It can no longer be used for work.

(go over example in box at right) 

Example: How fast will a 0.5 kg rock be going when it hits the ground after being dropped from 2.0 m?


1) use old motion formulas first. (2aSYMBOL 68 \f "Symbol"d = v22 - v12) get v2 = 6.63 m/s

2) using conservation of energy:

E initial = Eg + Ek  (since v=0, Ek=0)

E final   = Eg + Ek (since h=0, Eg = 0)

= mgh






= ½ mv2

= (0.5kg)(9.8m/s2)(2m)



= ½ (0.5kg)(v2)

= 9.8 J

Now E initial = E final   SYMBOL 92 \f "Symbol" 9.8J = 0.25 v2




v = 6.26 m/s

Question: why do we need the mass using energy, but not when using the speed formulas?

Actually the masses cancel each other out! Neat!! Physics is self consistent and makes sense!! 
Hey -- where does all of the energy go once the rock has hit the ground and ends up there?

A 1 kg branch falls from a 100m high sequoia tree. Find the KE, GPE, and Total E at 0s, 1s, 2s, 3s, and when it hits the ground.  (Use g = -10m/s2) 
Each row of class do calculation for 1 horizontal row of table.  When you all agree on the numbers, let me know and I will write them up.

formulas: d = 1/2at2; v = at; ...
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What do you notice? * look at speed, distance, how the energies change and how total energy stays constant!

Homework:
p168#1-3 (question on chocolate bar)
work on review questions for the test also
Rollercoaster: at A 15 m high, B=0 m, C = 5 m. What is the speed of a 500 kg rollercoaster at B and C (ignoring friction) (a) when it starts from rest at A; (b) when it is going 5 m/s at A.

Note: most of these problems can be done using the distance formulas too! (but you have to know the energy method because there are some problems that require it)

Evaluation: 
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