PHY 2048 Course Overview

Unitsand Measurement — Chapter 1. Every answer must have the appropriate units to be correct.
Vectors— Chapters 3, 4, 5, 6, 8, 10, 11, 12.
Y ou must know all of the basics of trigonometry and be able to work with vector components.
Find scalar (dot) product, vector (cross) product, arbitrary unit vector = (Xi + yj + le) /r.
Conservation of Energy — Chapters6, 7, 9, (10-1), R, 11, 14, 17, 18, 19.
K=3mZ+21w?, Ki- K =Whg: E=K+U, Ef- E =W
Relativistic total energy E = K + mc? = gmcz; E2 = (pc)2 + (mc2)2, v/c= pc/ E.
Work, Potential Energy, and Power — Chapters 6, 7, also 11-3.
W= oF xdS® F s, Ur-Ui=-Q Fx, P=9e Fw,
aso specia cases: U (X) = %kxzfor aspring, U (y) = mgy for constant gravity field.
Gravity — Chapter 11, 4, 6.

GMm GMm

(-f) ® mg(- J); U=-T® DU = mg(ys - Vi) -
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Conservation of Momentum — Chapters 8, 13, 17-5.

I o _ S 9 o = oA = _ dpo
p=nv (reativistic p=gnmv); ap=aps if Fpg =0; ?F_EE'

Linear Motion — Chapters 2, 3, 4, 5.
~ av dr

Fret = Ma, where a = ot and V = e plus the 4 equations for constant accel eration:

Ve (t)=vVo+at, Fy(t)=fp+Vgt+2at?, vf- vg =28, Fy(t)= o+ Vaygl.

Oscillations (simple har monic motion) — Chapters 14.

2
Acoswt+f), w = 2pf = ?p; w = \/% for spring; W = \/% for pendulum.



Torque and Moment of Inertia — Chapters 9, 10.
=F" F ® [Iever arm]‘lf‘ or [FIF, | = 4 mriz and superposition principle.

Conservation of Angular Momentum — Chapter 10.

L=7F" p=Iw; AaL=aLs ifthg-=
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Circular Motion — Chapters 3, 5, 9, 10.

radial: 8gig = V2 /'t dueto acentripetal force = M, adial -

d
tangential: t et = 12 , wherea = E andw = —? plus 4 equations for constant a :
_ _ 1.2 2 2 _ -
w(t)=wg+at, q(t)=ggtwgt+35at®, wf-wg=2aq, q(t)=go+wgqgt

plus angular to linear (tangential) relations: Aiang = aAr, Vigng =Wr., S=10.
Statics— Chapters 4, 5, 9, 12.

a F«=0and a Fy =0, plus & t = O about any axis.

Waves — Chapters 15, 16.

2 2 w
Asin(kx- wt), k= I_p , W = ?p: 2of; v=1l = E; Linear superposition.
: _ V+U;
Standing waves, beat frequency; Doppler shifted f ¢= v U f.
S
Fluid M echanics — Chapter 13.
F=PA, DP=-r1gDy; Ay = AV, P+%rv2+rgy=const.

Thermodynamics — Chapters 17, 18, 19, 20.
Qeold = - Ghot: Q=meDT or mL or NC DT; Wy = 0PdV ® PDV (const P).
DEjne = Q- W ideal gas PV = nRT = NkgT, Kayg = 5kgT. DEjp = nG,DT.

T Tood . oope @

Qhot & Thot ’ W

Thermal expansion: DL/ L=aDT; thermal conduction: DQ/Dt = KADT /Dx.

Heat engines: W = Qpot - Qgolg: €=



