PHYSICS I: An Outline

Chap 1. Introduction
1. Significant Figures,
Uncertainty
2. Units (MKS, CGS, Sl,
British)
3. Dimensional Analysis
4. Estimation
Chap 2. Kinematics -1D
1. Average, Instantaneous
2. Displacement, velocity,
acceleration derivatives
V= At, V=
3. Uniform Acceleration
V=Vo+at, V=3(V+Vo),
v2 = v5 + 2a(x — Xo),
X =Xo + Vot + Zat?.
4. Falling Bodies a = —g.
Chap 3. Kinematics - 2-3D
1.Vectors and Scalars:
V =Vyi+Vyj+ VK
2. Addition, Scalar
Multiplication, Length
3. Components
Vy=Vcos0, Vy=Vsino.

V= [VZ+V2, tan6 = >

4. Displacement, Velocity,
Acceleration

5. Projectile Motion
(ax=0, ay=-q).

6. Circular Motion: Uniform
aR:% T=5~ an f—
Nonuniform: ar = dt

7. Angular Variables
Chap 4. Newton's Laws of
Motion

1. Law of Inertia

2.F=ma

3. Action-Reaction

4. Weight, Normal Force

W=mg, N
5. Vector Forces, Free Body
Diagrams
Chap 5. Friction, Circular
Motion, ...
1. Friction f=psN
2. Circular Motion
ag = 0’r, F=mo?r
3. Banked Curves

Chap 6. Gravitation
Gmim, GM
LF=—0"0="%
2. Weightlessness
3. Kepler's Laws of Motion

T2 4
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Chap 7. Work and Energy
1. W=F-d=Fdcos6

b
2.wW=[F-dl

a
3. W= AKE, KE = mv?
Chap 8. Energy Conservation
1. U = mgy (gravitation),
= 2kx? (spring)
2. AU:—IF dl, F_——

3. Conservatlon of Energy:

E=smvZ+U,.
4.Power
P=¥ P=S-F.y

Chap 9. Conservatlon of
Linear Momentum
1. Center of Mass:
Fem = o SMir,
Fem = [r dm
2. Motion Mr¢n = X mijrj,
Vem = L 2 m;Vvi,
3. Fext = Macm, Fext = dt’
4, Conservation of Linear
Momentum, collisions
5. Impulse: J = Amv = FAt
Chap 10-11. Rotation
1. Kinematics
O =g + af,
0+ ooot + %ortz,
®? = j + 200
2 = ae o= do
at’ dat
3. Torque:t=rxF=la.
4. Moment of Inertia
| =mr2, (particle) and
rod, sphere, cylinder
5. Parallel Axis Theorem
6. Angular Momentum:
L=rxp=lo, t= ‘fj't‘
7. Conservation Law
8. KErot + KEtrans
(Rolling Sphere = Lmv?)
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Chap 12. Equilibrium
1.XF=0,Xt=0

2. stress = £ strainzﬁ—t

9.AxB=

Zi

Chap 13. Hydrostatics
Lm=pV,P=%
2.4 =—pg=P=Po+pgh
3. Pascal's Principle P, = P;
4. Archimedes' Principle
B=prgV
Chap 14. Hydrodynamics
1. Flow rate: Q = Av
2. Continuity
3. Bernouli's Equation
P+ 2pv2 + pgh = const.
Chap 15. Oscillations
1. Hooke's Law F = —kx
2.mk+kx=0=X+w?x=0
3. x(t) =asinwt+ b cos wt,
X(t) = Acos(ot + ¢)

4. 0= ‘/% (spring),

o= \E (pendulum)
5. Energy

E =2mv2 + 2kx? = kA2
6. Physical Pendulum

T=2n /mgh

Chap 16. Wave Motion
1Lv=2:

2.v= E (string)

3. Intensity | = £ oc {A2, 2

4.D = DMsin(kx T ot)

5. k=%, o=%=2nf

6.Superp05|t|on reflection,

refraction, interference,

diffraction

7.Standing Waves - String

=2 n=172...
Chap 17. Sound

Lv= /8, v~331+060T

2. loudness, pitch, audible
range
3.B(dB) = 10log -
4. Standing Waves -
open and closed tubes
5. Beats
6. Doppler Effect f/ = f(35
(signs - towards)
7. Shock Waves
Chap 18. Temperature,
Thermal Expansion and the
Ideal Gas Law
1. Expansion AL = aLoAT,
AV = BVoAT
2. PV =nRT = NKkT

Chap 19. Kinetic Theory of
Gases
L 2(mv?)ae = 3kT

3kT
=Vms = W

2.N= Tf(v)dv,

312
f(v) = 47T,N(2 kT) y2e-mvi/2KT

Chap 20. Heat
1. Mechanical Equiv of Heat
2.U = 3NKT
3. Q = mcAT, Q mL
4, Conduction = kAl

5. Radiation: E = ecsAT4

Chap 21. The First Law of
Thermodynamics

1.W=[PdV,W= nRTIn—

2.AU=Q-W
3.Cp-Cy=R,y=2=
4, isothermal, isobaric,
adiabatic

5. PV = const (adiabatic)
Chap 22. The Second Law of
Thermodynamics

_ _ Qu
l.e= ‘Q‘ 1—| |

2. Carnot englnes
3. Kelvin-Planck, Clausius

4.§>dTQ =0 (reversible)
5. Entropy: dS = dTQ
6.AS>0

Miscellaneous Constants
g =9.8 m/s?
G =6.67 x 107 ** Nm?/kg?
Na =6.02 x 102 mol~!
R =8.315 J/(mol-K)
k=1.38x10"23 J/K
6 =5.67 x 1078 W/(m2-K*)
1cal=4.184)
0°K=-273.15°C
1 atm =1.013 * 10% N/m?
L = 80 kcal/kg

=540 kcal/kg

Puater = 1.0 * 103 kg/m?
Pair = 1.29 kg/m?®
Vair = 331 m/s (0°C)
Vair = 343 m/s (20°C)
lo=1.0x 10712 W/m?

= 1.0 kcal/(kg-°C)

Cwater




