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Announcement I

Lecture note is on the web

Handout (6 slides/page)
http:/‘highenergy.phys.tiu.edu/~zlee/1408/

**% (Clazz attendance 1= stronghy encouraged and will be
taken randomby. Alzo it will be uzed for extra credats.

HW Assienment #6 will be placed on
MateringPHY SICS today, and is due by
11:59pm on Wendseday, 3/4

Announcement 11

SI session by
Reginald Tuvilla

51 sessions will be at the following times
and location.

Monday 4:30 - 6:00pm - Holden Hall 106
Thursday 4:00 - 5:30pm - Holden Hall 106

Chapter 8

Conservation of
Energy

» Comervative and Non-comzeraove Forces
* Poiemiianl Enerpy

* Mechanira] Feergy and I Comsermation
* Prohlem Sohing Using Conservation of Mechanicsl Frergy

* The Law of Conzervation of Emergy

* Energy Conservacion wich Diszipative Forces: Sohing Problems
* Gravitations] Potental Enersy aod Escape Velodry

* Pomwer

8-7 Gravitational Potential Enercy and
Escape Velocity
Far from the surface of the Earth, the force of
gravity iz not constant:

il
P = 20K,

The work done on an object
moving in the Earth’s

gravitational field iz given by: S/
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Arbitrary path of particle of mass mmoving

from poimt 1 to point 2.

8-7 Gravitational P.E. and Escape Velocity
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Solving the integral gives:
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We can define gravitational potential energy:
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8-7 Gravitational Potential Enercy and
Escape Velocity

Example: Package dropped from high-zpeed rocket.

A box of empty film canisters iz allowed to fall from a
rocket traveling outward from Earth at a speed of
15 m'z when 1600 km above the Earth’s surface.
The package eventually fallz to the Earth. Eztimate
itz speed just before impact. Iznore air resistance,

8-7 Gravitational Potential Energy and
Escape Velocity

If an object’s imitial kinetic energy 1= eqgual to the
potential energy at the Earth’s zurface, itz total
energy will be zero. The veloaty at which thi= 1=
true i1z called the ezcape velocity; for Earth:
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8.8 Power Power Generalized

* The time rate of energy tranzfer

* The average power iz given by T L
Af

Instantaneous Power

+ The inztantaneous power iz the limiting valoe of
the average power az At approaches zero
g W W
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* Power can be related to any type of energy tranzfer
* In peneral, power can be exprezzed az W
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Units of Power

* The 51 unit of power 1= called the [watt]
- 1 watt =1 joule / second = 1 kg - m* / 5°

* US Cuostomary =zyztem = horzepower: 1 hp =746 W
* Unit of energy can be defined in terms= of units of

+ Thaz can alzo be written dW _ A _ PHIWET
P= o m b = Eey — 1 kWh (kilowstt-Bonr)= (1000 WH{3600 ) = 3.6 x10¢ J
i I
Summary of Chapter 8 Chﬂptf‘l' 9 -
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* Gravitational potential energy: U, =mgv. .7 m
* Elastic potential energy: U, = % o, Linear ‘.7 ~
* For any conservative force: Momentum g |

AU = th -t = —| F-dl BPRRER R fia e L
» Total mechanical energy is the sum of * Comerration of Momenrun:
kinetic and potential energies. + Colsier and Impuolze
* Additional types of energy are involved E""_ mﬁ: zr nd Ao n
when nonconservative forces act, e l_:;‘ £ .

» Collrdeas in or 2-DMmersions

* Gravitational potential energy: iy - -
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‘Power. ¥ = o~ =5 p=F.%
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» Cenrer of Aac: (CAf) and Trem:lsceasl Aacon
» Svsvemss of Varishble Maz; Focket Propokiea




Momentum and Impulse
Interaction forces between systems can be very complex.

Example: & tenniz ball colliding with & racquet

Owur goal is to find & relation:zhip between the velocities of the
objects before and after the interaction.

A collizion is a short-duration interaction b'w 2 objects. Typical
collizion fimes are b'w 1 and 10 ms, depending on the materials
imvolved. The harder the objects, the shorter the contact time.

Microzcopic view of a “bounce™.
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During contact the materiaks compress -+ okl
and a large spring-like force is exerted, rem—
called an impulsive force, which repels Lr
the object back apart. 3.{
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Let's write F(f) for the force since if ;
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0-1 Momentum and Its Relation to Force

Momentum iz a vector symbolized by the zymbal P,
and iz defined a=

]'} = mv,

The rate of change of momentum 1z equal to the net
force:

sF - 2

Thiz can be zhown uzing Newton’z zecond law.
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cF=ma=m
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Momentum

The product of a particle’s maszs and velocity i= called
the momentum

E - o= I Y " = Y.
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In terms of components: :
P, =M P =M P, =

Newton formulated bis 24 law 7 7
in terms of momentum: :
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0-2 Conservation of Momentum
During a collizion, meazurements zhow that the total

momentum does not change;
My ¥y + MV = M, ¥, + mp¥p,
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Momentam iz conserved in a collision of two balls,
labeled A and B.

0-2 Conservation of Momentum
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celjae T

Con=ervation of momentom can

Er alzo be derived from Newton’s
- -,.'.:'Es'i laws.
eoligor A collizion takes & short espuzh
pi time that we can izmore externsl
- forces.
T Ei = =
cedigor Since the mternal forces are egual
i and opposite, the total momentum
Pof is comstant.

Collision of two cbjects. Their momenta before collision
are p, and p,, and after collision are p," and p.’. Atany

moment during the collision each exerts a force on the
other of equal magnitude but opposite direction.




