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1. Introduction
Significant figures.
Units (MKS, CGS, British).

Dimensional Analysis.

Trigonometry: sin§ = PP

g " Yy hyp’
_ adj _ Oopp
cosf = hyp,tanef ad; -

5. Vectors and Scalars.
6. Vector Addition.

7. Vector Components,
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Ve =V cosl, V, = Vsinb,
Vi

V=VZ2+ V2 tanf = 71
Y
2. Kinematics-1D

Displacement, velocity, acceleration.

Average, Instantaneous values.
Ax Ax
AT aB A
Uniform acceleration,

v =

Kinematic Equations, v = vg + at,

z =70t 0= 1(vo+v),
v? =02 + 2az, = vot + %atz.

Free fall, a = —g.
3. Kinematics-2D

Displacement, Velocity, Acceleration

Projectile Motion (az = 0,ay = —g)

4. Forces and Newton’s

Laws of Motion

1.

o
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Law of Inertia, Mass.

2. F = ma.
3.
4

. Gravitational Force,

Action-Reaction.

F= Gm1m2

2
Weight, Normal force,
W =mg,N,g = %.
Apparent Weight, Wy, = m(g + a).
Vector Forces, Free Body Diagrams.
Friction f = usN.

Equilibrium and Non-equilibrium,

> F=0, > F=ma
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5. Uniform Circular Motion
27r
-
Centripetal Acceleration,

v? mu?

Circular Motion, v =

T T
2

Banked Curves, tanf = v
rg

Circular Orbits, v = %
Weightlessness.
6. Work and Energy

. W=F-d= Fdcos6.
. W=AKEFE, KE = %va.

PE = mgh, (gravitation).

. Conservation of Energy,

1
E= imv2 + mgh = const.

Power, P = %, P = Fv.

7. Impulse and Momentum
Momentum, p = mv.

Impuulse, I = FAt = Ap.
Conservation of Linear Momentum.

Elastic/Inelastic Collisions.

8. Rotational Kinematics
Arclength, s = r0.

Kinematics, w = wo + at, 6 = &t,
W= %(WO + w)a

w? = wd + 2a8, 9 = wot + %atg.
Centripetal/Tangential Acceleration,
a+t=rao.

Rolling motion, v = rw.

9. Rotational Dynamics
Torque, 7 = F{¢ = Ia.

Moments of Inertia, I = mr?

(particle), and rod, sphere, hoop,
cylinder.

3. Parallel Axis Theorem.

Center of Gravity.

5. Angular Momentum, L = Jw.

6. Kinetic Energy, K Eyo = 2Iw?,
KE = KFEyang + KEpot. Rolling
sphere, K E = %va.

7. Equilibrium,

> F=0, > r=0.

Ch. 10. Elasticity and Simple
Harmonic Motion

1. St = E Strain = g

. ress — A, ram — LO .

2. Elastic Moduli

3. Springs, F' = —kx, w = E’
Vm

PE = 1ka°.

/9
4. Pendul =.4/=.
endula, w i3

Ch. 11. Fluids

. m=pV, P = %

. P =Py + pgh.

. Pascal’s Principle, P, = P;.

. Archimede’s Principle, B = psgh.
. Flow Rate,@Q = Av.

. Bernoulli’s Equation,
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P+ %pv2 + pgh = const.

Ch. 12. Temperature, Thermal
Expansion, and Heat energy
1. Temperature Scales.
2. Thermal Expansion, AL = aLoAT.
3. Q =mcAT, Q =mL.

Ch. 13. The Transfer of Heat

1. Conduction, Q = kAth

2. Convection.
3. Radiation, Q = ec AT*.

Ch. 14. Ideal Gas Law and
Kinetic Theory
1. PV =nRT = NkT.

| 3kT
1 2 3
2. 5 (mv )ave = EkT = Urms = 7m .

3. U= 3nRT = 3NKT.
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15. Thermodynamics
Vs

. W=PAV, W =nRTIn =~
. 1st Law, AU =Q — W.

\%

Q =nCAT.
Cp—Cy=R,v=Cp/Cy.

. Isothermal, isobaric, isochoric,

adiabatic.
PV"? =const (adiabatic).

. 2nd Law, AS > 0.

w

T,
e= g =1- 8%, emax = o

Ty *

. Carnot Engines (reversible).
. Entropy: S = %.

. 16. Waves and Sound

v=fA

v = % (string).

v = % v &~ 331 + 0.607T.
. Loudness, pitch, audible range.
. Intensity, I = § ox A?, T%

_ I

- B(dB) = 10log 1.
.y = Asin(kz £+ wt),

k=2w= 2% =2nf.

. Doppler Effect, f' = ;’f—zg f (towards).

17. Superposition and

Interference

1.

Superposition, reflection, refraction,
diffraction.

2. Diffraction, A = Dsin6.

4.

Standing Waves, string, f = nzt,
n=12,....

Standing Waves, open/closed tubes.

Constants
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g=9.8 m/s?

G = 6.67 x 107 Nm?/kg?

N4 = 6.02 x 10%* mol ™"

R =8.315 J/(mol-K)

k=138 x107% J/K

o =5.67x 1078 W/(m?—K*)

1 cal =4.184 J.

1 atm = 1.013 x 10° N/m?

Ly = 80 kecal/kg, L, = 540 kcal/kg.
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