PHYSICSI:

An Outline

Chap 1. Introduction
1. Significant Figures
2. Units (MKS, CGS, 3,
British)
3. Prefixes: Mega, Kilo, Deci,
Centi, Milli, Micro, Nana
4, Dimensiona Analysis
5. Trigonometry
sing = e cosq = 2
_ % e’
tanq = a_dj
6. Vectors and Scalars
V =Vyi +Vyj +Vk
7. Vector Addition
8. Vector Components
Vx=Vcosq, Vy =Vsing
V= [VZ2+VZ, tang =2
Chap 2. Kinematics-1D
1. Average, Instantaneous
2. Position, Displacement,
velocity, acceleration
V= %, V= |imm®o% a=%
3. Uniform Acceleration
X=Vt, V=2(V+Vp),
V=Vp+at, v2 = V3 + 2ax,
X = Vot + Zat2.
4, Falling Bodiesa=-g.
5. Graphical Analysis
Chap 3. Kinematics- 2D
1. Position, Displacement,
Velocity, Acceleration
2. Mationin 2D
3. Projectile Motion
(ax=0, ay =-0Q).
Chap 4. Forcesand Newton's
L aws of Motion
1. Law of Inertia, Mass
2.F=ma
3. Action-Reaction
4. Gravitational Force

F = &mms
r2
5. Weight, Normal Force
w=mg, N, g= 2
6. Apparent Weight
Wapp = m(g +a)
7. Forces as Vectors
8. Free Body Diagrams
9. Friction f=nsN
10. Equilibrium and
Non-Equilibrium Problems

SF=0,SF=ma

Chap 5. Dynamices of
Uniform Circular Motion
1. Circular Motion v = %’—r

2. Centripetal Acceleration
V2 mv2
ac=+, Fc=7+F
3. Unbanked Curves

V= [TsOr
4. Banked Curvestanq = %
5. Circular Orbitsv = | SM

R
Chap 6. Work and Energy
1. W=Fscosq
2. W=DKE, KE = zmv?
3. PE = mgh (gravitation)
4. Conservation of Energy:
E = 2mv2 + mgh = const
5. Nonconservative Forces
Whe = DKE + DPE
6. Power P=¥, P=Fv
Chap 7.Impulseand
Momentum
1. Momentum p = mv
2. Impulse J = FDt
3. Impulse Momentum Thm
FDt=Dp
4. Conservation of Linear
Momentum,
5. Elastic Collisions

— Mi-m2
ViL = 1mam, Yol

__2m
Vi2 = i, V02

6. Center of Mass
Xem = —mln’;iixxz , €tC.

Chap 8. Rotational
Kinematics
1. Radian Measure
2. Arclengths=rq
3. Kinematics
W =W +at,
q+wot + Zat?,
w2 =W} +2aq
4. Centripetal/Tangentia
VT =rw, ar =ra
5. Rolling motion
Vem = VT = TW
Chap 9. Rotational Dynamics
1. Torque: t =Fl =la.
2. Moments of Inertia
| =mr2, (particle)
| = %—121\/"_22 (rod),
| = £MR* (sphere),
| =ZMR? (disk),
I =MR? (hoop)

3. Center of Gravity
4. Angular Momentum:
L=1Iw
5. Work/Kinetic Energy
W=tq, KEot = 31w
Kot = KErot + KEtrans
(Rolling Sphere = £-mv2)
6. Equilibrium
SF=0,St=0
Chap 10. Elasticity and
Simple Har monic Motion
1. Stress= %, Strain =2
2. Elastic Moduli £ = Y&
0
3. Springs F =- kx,w= JE
PE = 2kx?
4. Pendulaw = E
5. Frequency: w = 2pf = 2
Chap 11. Fluids
1. Mass Density: m=rV,
2. Pressure: P=£
3. Pressure at a Depth:
P=Pgy+rgh
4. Pascal's Principle Po = P;
5. Archimedes Principle
B=rgV
Chap 12. Temperature,
Thermal Expansion and the
Ideal GasLaw
1. Temperature Scales
2. Thermal Expansion
DL =al DT, DV = bVDT
3. Heat Energy
Q=mcDT, Q=mL
4. Mechanical Equiv of Heat
Chap 13. The Transfer of
Heat
1. Conduction Q = A2
2. Convection
3. Radiation Q=esTAt
Chap 14. Ideal GasLaw and
Kinetic Theory
1. Molecular Mass, Moles
2. PV=nRT = NKT
3. 2(Mv2)ae = 3KT

P Vims = \/Zrlﬂ—
4.DU = 2nRDT = SNKDT
Chap 15. Thermodynamics
1. Isobaric W= PDV,
2. Isothermal W= nRTIn2
3.1stLaw DU=Q- W
4. Molar Sp Heat Q =nCDT

C

5.Cp- Cv=R,g=7¢,
6. Isochoric, Adiabatic
7. PV¢ = const (adiabatic)
8.2nd Law

—_ W _ Qc _ Tc
ge=g Tl-aiTl-+,
10. Carnot engines
11. Entropy: DS= $, DS>0

Chap 16. Waves and Sound
1Lv=fl

2. v= ﬁ (string)

3. v» 331+ 0.60T (air)

4. loudness, pitch,

audible range

5. Intensity | =2 {Az,ri2

6. b(dB) = 10log -

7. y=Asin(kx £ wt)

8. k=22, w=2=2pf
Chap 17. Superposition and
Interference

1. Superposition, reflection,

refraction, interference

2. Diffraction| =Dsing

3. Standing Waves - String

f=ny,n=1,2%

4, Standing Waves -

open and closed tubes

Miscellaneous Constants

g=9.8m/s?

G =6.67" 10" 1'Nm?/kg?
Na =6.02" 102 mol-1

R = 8.315 J(mol-K)
k=1.38" 1002 JK

s =5.67" 10" 8 W/(m?2-K*)
lca=4.184J
0°K=-273.15°C

1 atm = 1.013* 10° N/m?
L = 80 kcal/kg

Ly =540 kcal/kg

I water = 1.0* 108 kg/m?
rair = 1.29 kg/m3

Vair = 331 m/s (0°C)

Vair = 343 m/s (20°C)
lp=1.0" 102 W/m?
Cuater = 1.0 keal/(kg-°C)




