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Mechanical Energy - the sum of all energies acting on a given
system (ie. a skydiver has potential and kinetic energies at any
given time in the air)

Since mechanical energy is the sum of all energies and work is the
change in energy, we could say:

The Work-Energy Theorem
W = AE« + AE,
D
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Ex.) Afarmer is hauling feed and he lifts a 9.00 kg bucket up 5.00 m of rope.
This takes a force of 150 N upwards.

a) What work does the farmer do on the feed? \J = Fdl = (150)(5.08) 2\ 307
b) What is the change in PE of the feed?
¢) What is the change in KE of the feed?

‘:33 &EP = Eﬁ,- Ep; = \V\s\'\; - QO = (a.)&a%)(5.00- 0

C) W=DEp+nEs
F30 = DEw+HY|

—EE k= SO‘:\‘—ﬂ
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Ex.) A 150 kg sled and rider are pushed up a hill with a vertical height of 6.53 m.
The initial velocity of the rider is 2.50 m/s and the final velocity of the rider is
5.80 m/s.What amount of work is needed to push the sled up the hill?

W= bE + 6Ep
W=Eue-Exi)+ (Epe-Epd)
*(Lrm = 3mi) + (mgh - gh )
=) (130)(5 55 - (A0S ) + ("%'x‘sﬁ ’Q

T&l.\_-l- X'OHT]

Glrenlar Maotlon WELCOME TO HIGH SCHOOL PHYSICS,

Ex.) A 450 kg care package for soldiers is dropped from an airplane and
reaches a velocity of 35 m/s at 350 m. What is the mechanical energy of the

package? (Hint: pick appropriate units of energy) _\,o\.a\ e"‘""f“\

E ~ = € vt Ep

-I—MV’L-‘- Mt)l\

= () (4I0X(3D) + (450)(ABNBD)
= ) [. D% oY 39

[
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Why is mechanical energy important? Because of the big idea we have studied
throughout this course...THE LAW OF CONSERVATION OF ENERGY!

In an isolated system, mechanical energy is conserved. Energy is not
created or destroyed, only changed in form.

Isolated System - a system in which energy cannot enter or leave

Energy is Conserved - the total amount of energy is constant but
may be in constant flux
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Ex.) Africtionless roller coaster car has a mass e
of 200 kg and travels along a path as shown: EQMQ
Calculate the : Q,’vl

a) PE at the first hill

b) KE and speed at the bottom of the dip

155 m

c) speed at the top of the second hill

O Ep=mgh=200:-931- 1S3 vicd) Eraran/
P A=r.o4xi0* T Total Eﬁ“ hg consewd

k;) E_f“\: EK*EP ‘ EK:S.D“\)&[O"J—J
aHxiet= e Q) N = B 4mls

2 U0 = (2)2oo)v*
C\) Em=Ec +Ep = ‘/va"' +M3\r\
3, 04xi0’ = (15 ) 2on)(v ") > (200)(EBN(F.3)

]\5%0,’5 = \0ov*
\00 oo
L\/‘-‘- |2 .Gmls ‘
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Ex.) Draw (on the same set of axes) an E, vs. time graph and a Ex vs. time
graph for an ideal pendulum swinging back and forth. Consider the starting
point to be when the bob is pulled back to the side then released.

Em

B Ep

WHERE EVERYZHINGS IN A VACUUM,

Ex.) Use two different methods to calculate the speed an object would hit the

ground with if dropped from 12.0 m. 0 €p mox E - E
’1; P-}og g S

Vi=0O : -\ B
d=12.0m b GN = A MV

o=9 m(s 2
Va=7? 27@'\: Ay

V;Q-‘- V.""'Zc\cl
V4>‘JV;"‘+Z¢A \/:\i Zgh

=JO"2(asni2) \/:Jz’mm
~i\5.2~.mls) V=19 3mis)
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Ex.) A pendulum is dropped from the position shown 0.25 m above equilibrium.
WHat is the speed of the bob as it passes through the equilibrium position?

EP-}-DP = EKbo‘ﬂDﬂ'\

pgh= "2 U

\ = \\ 2. %\m
= J2(a®)(0.25)" v
lv=2.2mls
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Ex.) Aroller coaster traveling on a frictionless track is shown. If the speed of the
car at Ais 3.0 m/s, what is the speed at B?

g Eon=EprEu= gyt lomy
B EM(\ El"\b
15.0 m V(?}\h \/']_’7(Va = Mohe ¥ /ZJ"

@a5)H L) =@ 4) Ve
Em Em %L - b5

\FP = Vﬁma
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Questions: Pg. 310 #6, 7, 8.
Pg. 315-316 # 1, 3, 4.
Read: Pg. 319-322.
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