
This Week & Final Exam!

•! Final Exam: Monday 4:30 Ð 7:00 PM, G1B30. 40 questions. You can 
bring a 2-page information sheet, 8.5x11, double-sided. Remember 
to bring your own calculator. Students who need special 
accommodations, please contact Prof. Scott Parker.!

•! To study for the Final Exam: !

! (1) Clicker questions on-line, ! ! ! (2) CAPA questions, ! !

! (3) Written homework questions, ! ! (4) Our three mid-terms, !

! (5) Three mid-terms & Þnal from previous semester, !

! (6) AlysiaÕs review.!! ! ! (7) Re-read Giancoli: see web-site on coverage.!
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CH. 8 Rotational Motion!
! 8.8 Angular momentum  & its!
 !           conservation!

CH. 9 Static Equilibrium!
! 9.1 The conditions for equilibrium!
! 9.2 Solving statics problems!
! 9.3 Muscles & joints!
! 9.4 Stability and balance!

CH. 10 Fluids!
! 10.1 Phases of matter!

 10.2 Density and speciÞc gravity!
! 10.3 Pressure in ßuids!
! 10.4 Atmospheric pressure!
! 10.5 PascalÕs Principle!
! 10.6 Measurement of pressure!
! 10.7 Buoyancy & Archimedes Prinl!
! 10.8 Fluids in motion: Continuity Eqn!
! 10.9 BernoulliÕs Eqn!
! 10.10 Applications of BernoulliÕs Eqn!

CH. 11 &12 Vibrations, Waves, & Sound!
! 11.1 Simple harmonic oscillator (SHO)!
! 11.3 SHO: period and sinusoidal nature!
! 11.4 Simple pendulum!
! 11.7 Wave motion!
! 11.8 Transverse & longitudinal waves!
! 11.11 Reßection & transmission of waves!
! 11.12 Wave interference!
! 11.13 Standing waves!
! 12.1 Characteristics of sound!
! 12.4 Vibrating strings & air columns!

New Material for Final Exam:!

CH. 13 & 14 Temperature & Heat!
! 13.2! Temperature! ! ! ! ! !
! 13.4! Thermal expansion! ! ! !
! 13.7-8 Ideal Gas Law!
! 14.1 Heat as energy transfer!
! 14.3 SpeciÞc heat!
! 14.4-5 Calorimetry & latent heat!
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Ch. 13 & 14. Temperature and Heat!

1.!Temperature scales: Ch. 13-2!

2.!  Thermal expansion: Ch. 13-4!

3.   Heat as energy transfer: Ch. 14-1  !

[°F] = [°C] × 9/5 + 32         [°C] = ([°F] − 32) × 5/9 
[K]  = [°C] + 273.15         [°C] = [K] − 273.15 

! L = " Lo! T

L = Lo 1+" ! T( )
! V = " Vo! T

V = Vo 1+ " ! T( )
", # Ð coeffs of linear & volumetric!
expansion, characteristic of a material.!

1 cal = heat to raise 1 g of H2O by 1¡C.!
Joule: Mechanical Equivalent of Heat: 4186 J = 1 kcal = 1 Cal!

Conduction, Convection, and Radiation.!
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Ch. 13 & 14. Temperature and Heat!

4. SpeciÞc heat, latent heat, & calorimetry !

Heat flowing into an object !  Object's mass & temperature change
                                         Q = cm" T

speciÞc heat Ð measuares a substanceÕs resistance!
 to temperature change!

Conservation of energy problems: !
! heat lost by a one part of a system = heat gaimed by another part of the system!

T = T0 + ! T= T0 +
1

cm
"
#$

%
&'

Q T vs Q, no phase changes!

Q = mL Heat needed to change phase!

Latent heat (fusion or vaporization) Ð measures!
  a substanceÕs resistance to phase change!
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Temperature as a function of the heat added to bring 1.0 kg of ice at!
-40 ¡C to above 100 ¡C. !

slopes are not the same !  
1
c

Ch. 13 & 14. Temperature and Heat!
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4567#89#

Temperature as a function of the heat added to bring 1.0 kg of ice at!
-40 ¡C to above 100 ¡C. !

heat of fusion = heat to 
convert 1 kg of solid to liquid 
= ~80 kcal/kg 

heat of vaporization = heat to convert 
1 kg of liquid to vapor = ~540 kcal/kg  

Ch. 13 & 14. Temperature and Heat!
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Q = cm! T

T = T0 +
1

cm
!
"#

$
%&

Q

Q = mLExample: How much energy does it take to heat 
2 kg of water ice from -20 ¡C to 20 ¡C?!

Ch. 13 & 14. Temperature and Heat!
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Q = cm! T

T = T0 +
1
cm

!
"#

$
%&
Q

Q = mLExample: How much energy does it take to heat 
2 kg of water ice from -20 ¡C to 20 ¡C?!

   Heat from -20 to 0 oC         + Heat to melt the ice  + Heat from 0 to 20 oC
         cicemiceΔT                      +          miceLwater

fusion          +     cwatermwaterΔT
(0.5kcal / kgoC)(2kg)(20oC) +  (2kg)(80kcal / kg) + (1.0kcal / kgoC)(2kg)(20oC)

           20kcal                        +         160kcal           +          40kcal
                                                          280kcal

Ch. 13 & 14. Temperature and Heat!
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Q = cm! T

T = T0 +
1

cm
!
"#

$
%&

Q

Q = mLExample: How much energy does it take to heat 
2 kg of water ice from -20 ¡C to 20 ¡C?!

   Heat from -20 to 0 oC        + Heat to melt the ice  + Heat from 0 to 20 oC

         cicemice! T                      +          miceLwater
fusion         +     cwater mwater ! T

(0.5kcal / kgoC)(2kg)(20oC) +  (2kg)(80kcal / kg) + (1.0kcal / kgoC)(2kg)(20oC)

           20kcal                       +         160kcal          +          40kcal

                                                          280kcal

Ch. 13 & 14. Temperature and Heat!
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Q = cm! T

T = T0 +
1

cm
⎛
⎝⎜

⎞
⎠⎟

Q

Q = mLExample: How much energy does it take to heat 
2 kg of water ice from -20 ¡C to 20 ¡C?!

   Heat from -20 to 0 oC        + Heat to melt the ice  + Heat from 0 to 20 oC

         cicemiceΔT                      +          miceLwater
fusion         +     cwater mwaterΔT

(0.5kcal / kgoC)(2kg)(20oC) +  (2kg)(80kcal / kg) + (1.0kcal / kgoC)(2kg)(20oC)

           20kcal                       +         160kcal          +          40kcal

                                                          280kcal

Ch. 13 & 14. Temperature and Heat!
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Q = cm! T

T = T0 +
1
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!
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Q = mLExample: How much energy does it take to heat 
2 kg of water ice from -20 ¡C to 20 ¡C?!

   Heat from -20 to 0 oC        + Heat to melt the ice  + Heat from 0 to 20 oC

         cicemice! T                      +          miceLwater
fusion         +     cwater mwater ! T

(0.5kcal / kgoC)(2kg)(20oC) +  (2kg)(80kcal / kg)  + (1.0kcal / kgoC)(2kg)(20oC)

           20kcal                       +         160kcal           +          40kcal

                                                          280kcal

Ch. 13 & 14. Temperature and Heat!
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Q = cm! T

T = T0 +
1

cm
!
"#

$
%&

Q

Q = mLExample: How much energy does it take to heat 
2 kg of water ice from -20 ¡C to 20 ¡C?!

   Heat from -20 to 0 oC        + Heat to melt the ice  + Heat from 0 to 20 oC

         cicemice! T                      +          miceLwater
fusion         +     cwater mwater ! T

(0.5kcal / kgoC)(2kg)(20oC) +  (2kg)(80kcal / kg) + (1.0kcal / kgoC)(2kg)(20oC)

           20kcal                       +         160kcal          +          40kcal

                                                          280kcal

Ch. 13 & 14. Temperature and Heat!
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fn = v/! n = nv/2L = nf1"

Simple Harmonic Oscillator 

Example: Pendulum 

Interpret plots of displacement, velocity, 
and acceleration. Amplitude & period. 

Waves 

Transverse & longitudinal. 

Standing waves on strings: 

•! modes of oscillation 
•! fundamental mode (n=1) 
•! overtones (n=2,3,4,…) 

CH. 11 &12 Vibrations, Waves, & Sound!

Etot = # mv 2 + # kx 2 = # kA 2 (Cons of E)!

F=-kx=ma    (HookeÕs Law)!
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Ch. 10 Fluids!

P = ! gh

FOUT =
AOUT
AIN

!

"#
$

%&
FIN

PascalÕs!
  Principle!

Fbuoy = mfluidg = ! fluidVgArchimedesÕ!
  Principle!

The buoyant force equals the !
weight of the ßuid displaced.!

Vdisplaced
Vobject

=
ρobject
ρ fluid

Floating Object!

A1v1 = A2v2         or       ! 1A1v1 = ! 2A2v2Continuity Equation!

ρgy1 +
1
2
ρv1

2 + P1 = ρgy2 +
1
2
ρv2

2 + P2 BernoulliÕs Equation!

Hydrostatic Pressure Equation!
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Ch. 9 Statics and Static Equilibrium!

Static Equilibrium: An object is !

! (1) not translating (not moving up, down, left, right)!
! (2) not rotating (not spinning CW or CCW).!

Not translating: !

 

F


net = 0 = Fi



i!

Fx! = Fy! = 0

(net force is zero)!

(each component of the     
! net force is zero)!

! net = 0 = ! ii" (net torque is zero)!Not rotating: !
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Stability and Balance!Three types of equilibrium:!

(1)! Stable!

(2)! Unstable!
(3)! Neutral!

Ch. 9 Statics and Static Equilibrium!
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CH. 6 Work and Energy!
! 6.1 Work done by a constant force!
! 6.3 Kinetic Energy and Work-Energy Prinl.!
! 6.4 Potential energy

! 6.5 Conservative and non-conservative forces!
! 6.6. Mechanical energy (M.E.) & its conservation!
! 6.7 Problem solving using conservation of M.E.!
! 6.8 Other forms of energy, energy transformation,!
! ! Conservation of Energy (C.E.)

! 6.9 C.E. with dissipative forces!
! 6.10 Power


CH. 7 Linear Momentum!
! 7.1 Momentum & its relation to force!
! 7.2 Conservation of Momentum (C.M.)!

 7.3 Collisions & impulse"
! 7.4 Collisions: C.E. & C. M.!
! 7.5 Elastic collisions in 1D!
! 7.6 Inelastic collisions 


CH. 8 Rotational Motion!
! 8.1 Angular quantities!
! 8.2 Constant angular acceleration

! 8.3 Rolling motion!
! 8.4 Torque!
! 8.5 Rotational dynamics (R.D.): !
! ! torque and rotational inertia

! 8.6 Solving problems in R.D.!
! 8.7 Rotation kinetic energy


For Mid-Term Exam III:!
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Rotational Kinematics! Describing rotational motion!

=
atan

r

=
v
r

=
2!
"

= 2! f

<=#

angle of rotation (rads) 

angular velocity (rad/s) 

angular acceleration (rad/s2) 

torque (N m) 

moment of inertia (kg m2) 

Newton’s 2nd Law 

>8?#

! KE + ! PE = constant ! KEtrans + ! KErot + ! PE = constant

(Conservation of Mechanical Energy) 
Wednesday!

ptot = mi
i

! vi = constant Ltot = I i
i

! " i = constant Friday!

Kinetic Energy (joules J) 
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Ch. 5: Circular Motion; Gravity!

5-1. Kinematics of Uniform Circular Motion!

5-2. Dynamics of Uniform Circular Motion!

5-6. NewtonÕs Law of Universal Gravitation!

5-7. Gravity Near EarthÕs Surface!

5-8. Satellites and ÒWeightlessnessÓ!

5-9. KeplerÕs Laws and NewtonÕs Synthesis.!

Recall ÒKinematical EquationsÓ for 1D motion.!

Ch. 3: Kinematics in 2D

3-4. Adding Vectors by Components!
3-5 & 3-6. Projectile Motion & Solving !
   Problems!

Ch. 4: Newton’s Laws of Motion

4-2. First Law!
4-3. Mass!
4-4. Second Law!
4-5. Third Law!
4-6. Weight & the Normal Force!
4-7. Solving Problems & Free-Body 

           Diagrams

4-8. Friction & Inclines


For Mid-Term Exam II:!
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Chapter 5: Circular Motion with Gravity
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For Mid-Term Exam I:!

CH. 2 Kinematics in 1D

2.1 Reference frames and displacement!
2.2 Average velocity!
2.3 Instantanteous velocity!
2.4 Acceleration!
2.5 Motion at constant acceleration

2.6 Solving problems!
2.7 Falling objects!
2.8 Graphical analysis of linear motion


CH. 3 Kinematics in 2D: Vectors

3.1 Vectors and scalars!
3.2 Addition of vectors graphically!
3.3 Vector subtraction and multiplication by a scalar!
3.4 Adding vectors by components!
3.5 Projectile motion

3.6 Solving problems!
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For Mid-Term Exam I:!

Motion in 1D!
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Motion in 1D!

For Mid-Term Exam I:!

Finally: algebra, trigonometry, unit conversion.!



!""##$#"%&'%('# *+,-./-#&()(# 0)#



!""##$#"%&'%('# *+,-./-#&()(# 0&#



!""##$#"%&'%('# *+,-./-#&()(# 00#



!""##$#"%&'%('# *+,-./-#&()(# 0"#



!""##$#"%&'%('# *+,-./-#&()(# 03#



!""##$#"%&'%('# *+,-./-#&()(# 02#



!""##$#"%&'%('# *+,-./-#&()(# 0:#



!""##$#"%&'%('# *+,-./-#&()(# 0;#



!""##$#"%&'%('# *+,-./-#&()(# 0'#



!""##$#"%&'%('# *+,-./-#&()(# "(#



!""##$#"%&'%('# *+,-./-#&()(# ")#



!""##$#"%&'%('# *+,-./-#&()(# "&#



!""##$#"%&'%('# *+,-./-#&()(# "0#



!""##$#"%&'%('# *+,-./-#&()(# ""#



!""##$#"%&'%('# *+,-./-#&()(# "3#



!""##$#"%&'%('# *+,-./-#&()(# "2#



!""##$#"%&'%('# *+,-./-#&()(# ":#



!""##$#"%&'%('# *+,-./-#&()(# ";#



!""##$#"%&'%('# *+,-./-#&()(# "'#



!""##$#"%&'%('# *+,-./-#&()(# 3(#



!""##$#"%&'%('# *+,-./-#&()(# 3)#



!""##$#"%&'%('# *+,-./-#&()(# 3&#



!""##$#"%&'%('# *+,-./-#&()(# 30#



!""##$#"%&'%('# *+,-./-#&()(# 3"#



!""##$#"%&'%('# *+,-./-#&()(# 33#



!""##$#"%&'%('# *+,-./-#&()(# 32#



!""##$#"%&'%('# *+,-./-#&()(# 3:#



!""##$#"%&'%('# *+,-./-#&()(# 3;#



!""##$#"%&'%('# *+,-./-#&()(# 3'#



!""##$#"%&'%('# *+,-./-#&()(# 2(#



!""##$#"%&'%('# *+,-./-#&()(# 2)#



!""##$#"%&'%('# *+,-./-#&()(# 2&#



!""##$#"%&'%('# *+,-./-#&()(# 20#



!""##$#"%&'%('# *+,-./-#&()(# 2"#



!""##$#"%&'%('# *+,-./-#&()(# 23#



!""##$#"%&'%('# *+,-./-#&()(# 22#



!""##$#"%&'%('# *+,-./-#&()(# 2:#



!""##$#"%&'%('# *+,-./-#&()(# 2;#



!""##$#"%&'%('# *+,-./-#&()(# 2'#



!""##$#"%&'%('# *+,-./-#&()(# :(#



!""##$#"%&'%('# *+,-./-#&()(# :)#



!""##$#"%&'%('# *+,-./-#&()(# :&#



!""##$#"%&'%('# *+,-./-#&()(# :0#



!""##$#"%&'%('# *+,-./-#&()(# :"#



!""##$#"%&'%('# *+,-./-#&()(# :3#



!""##$#"%&'%('# *+,-./-#&()(# :2#



!""##$#"%&'%('# *+,-./-#&()(# ::#



!""##$#"%&'%('# *+,-./-#&()(# :;#


