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Clicker Question Room Frequency BA

A rock of mass m is twirled on a
string in a horizontal plane.
The work done by the tension in the string on the rock is

C/ @ A) Positive
— B) Negative

C) Zero




Clicker Question Room Frequency BA

A rock of mass m is twirled on a
string in a horizontal plane.
The work done by the tension in the string on the rock is

C/ 9 A) Positive
= B) Negative

C) Zero

The work done by the tension force
is zero, because the force of the
tension in the string is perpendicular
to the direction of the displacement:
W =F cos90°=0
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Announcements

Read Giancoli Chapter 6.
Written homework due this Friday at 4 pm.

Prof. Pollock will be out of town this Friday (no
office hours on Friday).

| will be out of town next week: lectures will be
given by Prof. Pollock.



WORK AND ENERGY
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1. Work:

W, = F -d = Fcosbd = F, d

Component of “specific” force along displacement x displacement:

P

AX AX > AX
0 <90, W positive 0=90, W=0 0> 90, W negative
2. Kinetic Energy: 1,
KE = —mv
2

3. Work — Energy Principle:

Wnet - WFnet = AKE = KEf_ KEi
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Potential Energy (PE)

PE is a stored energy associated with the position
or geometry of a physical system

Several varieties: gravitational, elastic/spring, electric...

Definition:

Potential Energy (PE) is the amount of work done on a
system by an external force when Kinetic Energy does
not change and no heat energy flows in or out of the

system.
APE =W,_ ., when AKE =0

Again, effectively a re-statement of conservation of energy
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Gravitational Potential Energy

For a moment, they are at rest
near the top (KE = 0).

Later, they are moving quite
fast (large KE).

Where did the energy come
from, since energy is

conserved?

Gravitational Potential Energy
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Gravitational Potential Energy

Lift mass m As height increases, PE, ,, increases.
at a constant speed
by d he|ght Ay AI:)Egrav = Wext
2 APEgraV =+ F_. Ay
AYE AI:)Egrav =+ mg Ay
. TFext
& - Often define PE,,, = 0 when y = 0.

lmg PEgrav = mgy

P is always defined relative to a

3 reference level” where it is zero.
/12/2014Fext — mg YS 2010 9

Fret=ma=F_ .,—mg=0

net




Mechanical Energy

E KE + PE

mechanlcal

Conservation of Mechanical Energy:
KE can change into PE and PE into KE, but the
total (KE+PE) is constant for an isolated system
with no lost energy (dissipation).

E = (KE + PE) = constant

mechanical

AE = A(KE+PE)=0

InVEstighte swing: http://phet.colorado.8dt/Siths/pendulum-lab/pendulum-lab_en.html

mechanical —




Mechanical Energy of a system is conserved
if there is no dissipation.

A physical system with no “dissipation”
is one in which:

Friction results in
(A) There is no friction. energy transferred to

(B) There is friction. heat and thus loss of

(C) No external forces are applied. mechanical energy.

(D) External forces are applied.

(E) Energy is not conserved.
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Mechanical Energy of a system is conserved
if the system is isolated.

An “isolated” physical system is one in which

(A) There is no friction.
External forces can do

(B) There is friction. work on the system.
(C) No external forces are applied. Thus energy is

(D) External forces are applied. transferred into
(E) Energy is not conserved. or out of the system.
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Applications of Energy Conservation:

Pendulum
Projectile motion
Inclined Planes

Roller-Coasters



PE = ME, KE = 0 (velocity = 0 at turning point)

3/12/2014 PE™="0,°ME = KE (maximum velocity)
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Conservation of Mechanical Energy

E

mechanical —

= KE + PE = constant (isolated system, no dissipation)

Consider mass m swinging attached to a string of length L.
The swing is released from rest at a height h.
What is the speed v of the swing when it reaches height h/27?

v="9 J/
\.\ // h
h/ZI Sl ///
KE = % mv?
I:)Egrav = mgy

3/12/2014

ME; = ME .
KE; + PE; =KE; + PE,
1 1 h
2 N 2 n
5//\;1. + h—zwf +\v<g2
1 5, 1
—Vv, =—gh
2 /T 2f

PHYS-2010 f ¢‘ ’ 16



Clicker Question Room Frequency BA

Consider mass m swinging attached to a string of length L.
The swing is released from rest at a height h.
What is the speed v of the swing when it reaches height h=0?

A) / h KE, + PE, = KE, + PE,

S 1
\°O B) 2\Jgh 0 +mgh= Emv +0
Y
_11/_2_1__::\_\_\_\,_,_,_/;:: _______ o) \f = 2gh

KE =% mv?
PE,., = Mgy D) \/2gh
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Projectile Motion
A projectile is fired with an initial speed v, at
an angle @ from the horizontal.
What is the KE of the projectile when it is on the way
down at a height h above the ground?
(Assume no air resistance)

e — ——— — —
—— -~
— —

- ~~~ KE=7?
el \\
Vo 9 h T \\\
Use PE=0 at ground level
A) %> mv_%2+ mgh ME; = ME
B) mgh KIE,-+PEZ-=KEf+PEf
Q) Vzmvoz—mgh 5mv§+O=KEf + mgh

D).\mpossible to tell. o dlE o = %mvg —mgh

18



Clicker Question Room Frequency BA

A mass slides down a frictionless ramp of height h.
Its initial speed is zero.
Its final speed at the bottom of the ramp is v.

As the mass descended, its KE
A) increased B) decreased C) remained constant

As the mass descended, its PE
A) increased B) decreased C) remained constant

As the mass descended, its (KE + PE) = total mechanical energy
A) increased B) decreased C) remained constant.
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Clicker Question Room Frequency BA

A hockey puck slides without friction along a frozen lake toward an
ice ramp and plateau as shown. The speed of the puck is 4 m/s and
the height of the plateau is 1 meter.

+y
v = 4m/s / h=1m

0 | — ——— \%

Will the puck make it all the way up the ramp?
A) Yes B) No C) Depends on the puck mass
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