Phys 1402: General Physics I1
Summer 2017

Values and Conversions
g = 9.8 N/kg G = 6.67 x 1071 N-m? /kg?
e=16x10"1C k = 8.99 x 10° N-m?/C?
fuiolet = 750 THz c=3x10%m/s

Electron: m, =9.11 x 10731 kg
Proton: my, = 1.67 x 1077 kg
Neutron: m, = 1.67 X 10727 kg
Review:
Math: SOH-CAH-TOA

Small-angle Approx (6 < 0.1 rad)
SI Prefixes: T=10'2 G=10% M=10° k=103

Equation Sheet

€o = 8.85 x 1072 C?/N-m?
Uo = 4m X 1077 N/A?
frea = 400 THz

Mparn = 5.97 X 1024 kg
Tgarth = 6371 km
65 MPH = 29.1 m/s

ge = —e 1eV=16x10"17]
qp, = +e h = 6.626 x 1073* ] /Hz
qn = VUsound = 343 m/s

-B+VB2-4AC

2A
cosf ~ 1 sin@ ~ tan 8 =~ 0 (in radians)
=10 m=103u=10"° n=10"9 p=10712

Ax’ +Bx+c=0>x =

Phys1401: F =ma a=Av/At v, =As/At Ax = v;t + Zat? v? = v¢ + 2aAx
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F, =mg Fopring = —kX PEgying = Ekx2 KE = Emv2 PE; =mgh  Fz = pVaispg

Electrostatics: q = Ne
. M M M
Gravity: Fp=G> F=myg 9g=G PE; = —G ™ F, = —APE/Ax
Electric:  Fp = k%2 Fr =qE E=k= PE; =kT2 v =42 E, = —AV/Ax
2kA A o o

E=""=5— E=2mko = 5= of E=4mko = APEg = gAV |AV| = Eyygt
Magnetism:
Magnetic: Fy =q¥ xB =qv,B Fy =IL,B Tmax = NBAI
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PEg = —uBcos®  Byre=3— Bei=NE Byo = ponl = poNI/¢ =75

Mag. Flux: &; = NBAcos#6 dp = (uoN2?4/0)1 ®p = LI
. — _(2®s - —_ A —
EMF: £=-(22) € = vB? E=-L2  Enax=NBAw
DC and AC Circuits
Definitions: I =AQ/At P = A(Energy) /At P =1V =I?R R=V/I
Sel'ieS: I:I]_ =12 S VtOt=V1+V2+.“ Req=R1+R2+"'
1,01 -1
Parallel: o =h+ L+  V=Vi=Vy=-  Ryg= (R—1+R—2+---)
Kirchoff: Yin = Yloue YAV =0 Transformer: N,/N, =V, /V;
Physical RLC: R = %L c=%£ L =uN?A/¢
Voltage Laws: Vg = IR Q=CV; V., = L(AI/AT)
Energy: Energy = 1QV = 1CV? =1Q%/C Energy = iLI?
RC Circuit: I=1Ie " V ="Vee /" T=RC V="(1-e7)
. Vmax Imax Pmax

AC Average-ish: Vs = ;3 Ipps = N3 Pave ==
ACImpedances: Zp =R X =1/2nrfC) X, = 2nfL Vrms = IrmsZ
AC Power: PR,ave = IrmsVrms PC,ave =0 PL,ave =0
Series Impedance: X = X; — X, Zoq =VRZ + X2 Resonance: f; = 1/(2nVLC)
AC Waveform: V(t) = Vi Sin(2ft)
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Summer 2017 Equation Sheet
Oscillations/Waves:
Fundamental: v=fl= % f=1/T w = 2nf x(t) = Xpax cOSuft + ¢p)
: . -1 |k -1 19 = |
Specific Cases: f= Zn\/; f= Zn\/: v= 17
. P P .
Intensity: I = % = Lyoint source = yyre I < (Amplitude)?
Intensity Level: 8 = 10log (IL) I = 1,108/10
0
Phase Shifts: Al =mA At = mT (m = integer for constructive)
Standing Waves: Similar Ends: 2L =mAl f =if,, i = integer
Different Ends: 4L =i f =ifo,i =o0dd
Beat Frequency: fi... = 1Af| = 1f2 — fil Diffraction Grating: mA = d sin 6 tanf = %
Doppler: % = vv;el (x 2 if reflected) Polarizer: | = I, cos? 0
Light and Optics
Nature of Light:  E, = hf v, =c/n An = Ao/n
Reflection: 0, = 6, Refraction: n, sinf; = n,sinb,
Brewster’s Angle: tan6, =n,/n; Tot. Int. Refl.: sinf, > 1 (reflected)
) 1 1 1 . b q
Lenses/Mirrors: — T+ — = — Linear Mag.: M = =T
p q f P

Configurations: Projector: Converging Real Object outside focal point Real Image
Magnifier: Converging Real Object inside focal point Virtual Image

Reducer: Diverging Real Object anywhere Virtual Image
Angular Size: 0 = tan~! (%’) ~ %’ Angular Mag.: m= %
Optical Instruments: Angular mag. (m) of the instrument is the important magnification.
Mag. Glass: BOyithout = N/dynp (Assume d,,, = 25 cm) Owith = h/f (relaxed eyes)
m= Zs;m (relaxed eyes) m=2"4q (maximum mag)
Microscope: M = MeyepieceMobjective = — (Zs}zm) (}f—o)
Telescope: R = Objectfs Buithour = h'/fo Buin = h'/ fe m =1



