up a 3N rock a distance of 2 meters, ho
ve you done?

push a wall with a force of I00N how much
ne?

‘work
/‘(P
®|s there actually work being done on the left?..

o Yes. But not y the I5N force used to hold it up. If you
eff. of




F F
- - - -
O= Fcos @= F cos

S

(b)

(@)
A 120 kg crate is on a flatbed truck that is
moving with a=+1.5m/s2. The crate does not slip
as the truck covers a distance of d = 65m. What o gl fs

is the total work done by all forces acting on the
crate?

W (b) Free-body diagram
for the crate

ANS: 11,700 |




A 58 kg skier is coasting down a 259 slope. A kinetic frictional force Fi =
70N opposes her motion. If she travels a distance down the slope of 57
meters, determine the total work done by all forces acting on her.

§

/ | .Since work is force x distance find the ZF

Fy 2.How much of it is in the direction of motion?
3.Multiply that part of the force by the distance it
is applied over.

mg sin 25°

mg cos 25° S~
s
Y ANS: 9,980 |
\\y
mg
(b) Free-body diagram for the skier
How much work does gravity do on \
a satellite in orbit? . ch
i @
a)
:3:: !
S SN GF .y
N 5
WORK IN PROGRESS o




A Conservative Force

o A force is conservative when it. does no net work on an object
moving around a closed path.

® Work is independent of path

ConserYative Nonconservative
Gravity Friction

Spring Force Tension

Electric Force Normal Force

Air resistance

Power

®Power is the rate at which work is done.

oS| unit of measure is the watt.

Power

oP =W/t

®So, i ick up that same 3N rock a
distance of 2 meters, and do it in 6 seconds
how much power is needed?

®3N-2m/6s = |w k




Calculate the Power

o A set of pulleys is used to lift a piano weighing 1000N.
It is lifted 6 meters in 30 seconds. How much work was|
put into it and how much power was used?

o W=Fxd=1000Nxém
*\W=6000)

o P=W/t=6000)/30s
®P=200W

®Everything has a quantity called energy associated
with it.

®Defined as the ability to do work.“WORK =
AENERGY”

®The SI unit of measurement for energy is the

joute (J). =

Energy

Mechanical Heat | Chemical Electromagnetic Nuclear
Energy Energy Energy Energy Energy "

Wind. Generated from Energy that Moving electric ' When a nucleus is
Winding a clock.  the intemal motion bonds atoms charges have split, it releases
Falling of particles together. electromagnetic heat energy and
of matter. Can be released energy. light energy.

1




Potential Energy (PE)

®Can be thought of %s_“stored” energy.
o

elt is the energy possessed by an object
due to it’s position or condition.

CAFFEINE

- \Zyork was
 (weight)

N

~ object.
| eThe workdo

- Gravitational P
L by the o/bject.

N







Conservation of Mechanical
Energy
o The total mechanical‘energy (E=K+U) of an object remains

constant as the object moves, provided the net work done
by external nonconservative forces is ZERO.

Conservation of Mechanical
Energy

E=KE+PE vo=0mis

0J 600000J 600000 J o —
Energy can not be created g
or destroyed, it just
changes forms. 200000 600000 1

200000 600000 J — - ..|
600 000 J 0J 600 000 J .




olf this person starts from rest, holding the rope
horizontal, swings downward and lets the rope
go at the bottom, can we use conservation of
energy even though there is tension on him?

®Yes, because T is perpendicular to the direction
of motion and does no work.

oI he is 4 m from the surface of the water when -
he jumps and 0.8 m when he lets go, find vs. =&

vg =38.0m/s
oFind vr Ty mm—
46.3m/s

A 0.5Kg block slides down a frictionless surface between A and B.
Frictional forces begin at point B and bring it to rest at point C. If

Ka=30J what is the kinetic energy at B? How much work does
the frictional forces do between BC?

]

B C
hB=7.Om hc:7.0m

1a=12.0m




If the distance from B to C is 10m, find:
|.The force of friction
2. The acceleration

3.The time it takes friction to stop the box

A

1a=12.0m

2

B C
hB = 7.0m /1c =7.0m




