Work & Energy






The book says......

“There are no tangential forces on the
puck, so 1ts angular momentum, L=mry,
1s conserved. The tangential velocity has
to increase as m decreases to keep /.

constant.”
Dry ice

What do YOU think? —/

Rod



Think about this....
~ A person holding
two masses at arms

length 1s rotating

on a platform.

~ What happens to
his angular velocity
if he drops the

masses?

There 1s no tangential force on th

person, his motion won’t change.



~ When he drops the

masses they continue

to have angular

momentum.

~ The angular
momentum ot the
man and the masses 1s
conserved —until the
masses hit the

ground.



The dry ice puck 1s the similar to the
rotating man dropping the weights.

When the CO> sublimates, each

molecule has angular momentum.

The angular momentum of the solid

puck alone 1s not conserved because 1t

1s not the whole system.

The book 1s wrong.
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Work-—compare to

Impulse

J = [ Fdt ecton

W = f Fds scalar
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Fxamples

Piston
Wind-up clock

Battery clock

- putting in a battery isn’t mechanical work.

Hot cup of coffee

. Heat flow 1s not mechanical work



Work —definition

When force 1s not 1n the

direction of motion.
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Example: -

T
Before: After:
A 45° { S 457
= X

| |
)C.l xf

Ax =100 m

W =TAxcos6
= (20 N)(100 m)cos 45’

= 1410 J



Dot Product

a®h = |a| |b| cos ©

The result 1s a scalar



Dot Product

parallel vectors — b
/’ A 9 — O

aeb = |a| |b| cos © = |a] |b|

or ab



Dot Product

a perpendicular vectors

/’ b
6=90" =mn/2

a*b = |a| |b| cos ©=0



Dot product

When i1s the dot product negative?



Dot Product

unit vectors

) b
1
jej =0 fei=1
ok = joj=1
kek = 1



Dot products

usmg Components

Y
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Work again

W= ["Feds or [’ Feds

K
We can write this in component form:
S
)’ f F = F i+ Fj ] + Fk
'S g
s s=xi+yj+zk

ds=dx i+dy j+dz k

W = :f Feds = f:f F dx +f;f F dy +f§f Fdz



(Conservative Forces

Gravity does the same work.
A SO

same 1ncrease 1n Kinetic Knergy.




Non-conservative Forces




~Only 1t a force 1s conservative then
potential energy can be defined for
1t.

~Ug = mey =

~Us = (1/9) (kAS)Z




The force 1s got from the potential by

differentiating —U. .

dU d [, 3
_ ) = R _E k(As) | = —k(AS) »




m = 35.0kg

k = 80 N/m -
N T
WWW  —
H | X
~_ 0—
h Ar=0.50 m
Before: X: = 0Om After: % = 0.50 m
s = 0 m/s v,
T =100 N
m, = 0.30 Find: v,

Rope pulls box tied to the wall with a spring.
What is the speed of the box atter 0.5 m?



