Phys 2426: University Physics 11
Fall 2019
Values and Conversions
g =9.8N/kg
e=16x10"1C

et = 750 THz c=3x%x10%m/s
fv1olet

G = 6.67 x 10711 N-m? /kg?
k =8.99 x 10° N-m?/C?

Equation Sheet

(Tear off equation sheets one at a time.)

€o = 8.85 X 10712 C2/N-m?
Uo = 4m X 1077 N/A?
frea = 400 THz

Trarth = 6371 km
Mearth = 5.97 X 1024 kg
65 MPH = 29.1 m/s

Electron: m, =9.11 x 10731 kg qe. = —e 1eV=16x10"1]
Proton: m, = 1.67 x 107%” kg qp = +e 1u=166x 10727 kg
Neutron: m, = 1.67 x 10727 kg qn="0 Vsound = 340 m/s
Math: SOH-CAH-TOA A=nmr? C =2nr V =‘inr3 A = 4nr?
Small-angle Approx (0 <0.1rad) cosf =1 sin@ = tan 6 = 6 (in radians)
fO)~fo+Lax  (1+6)"~(1+nd) VIFo~1+5  Ax®+Bx+(C=0>x=—"22
Vectors: x=rcosf y=rsinf Sl Prefixes: k=10 M=10° G=10° T=10%
r=Jx%+y2 6 =tan" (¥) +180° =102 m=10° p=10° n=10° p=10"2
maybe
Phys2425: F =ma v=dx/dt d=dv/dt Ax = v;t + lat? v? = v¢ + 2alx
1 1
K= Emvz Fspring = —kx Uspring = Ekxz Ug =mgy P"g =mg FB = deispg
. M M M
Gravity: Fp=G> F=myg 9=G6= Ug = —G = F, = —dU/dx
Electrostatics: Q=Yg Q=[2dt =2t Q=[0dA=0,,A Q= [pdV =p,,V
Fp=k%  Fy=qE E=k< E=22__14 E=2mke=-2 or E=d4nke=<
r r r 2meET 2€9 €o
Ex:—% |AV| = E,pg - ¢ V:k% AU; = qAV  C =ked/d  Q =CV,
CDE = 4'7erenc = Qenc/EO E= cI)E/A
DC Circuits: [ =dQ/dt P = d(Energy)/dt P =1V =I?R V=IR R=pl/A
SerIeSZ I=11=12 = e I/t0t=V1+V2+”. Req=R1+R2+"'
1,01 -1
Parallel: o =h+lL 4  V=Vi=Vy=-  Ryg= (R—1+R—2+---)
Kirchoff: Yy = Ylout YAV =0 Drift: vy = 1/(neA)
RC Circuit: [ =1I,e7"/" V= Vee t/? T=RC  V=V(1-e ")
Magnetism:
Fy =q¥xB =qv,B Fg=IL,B 7=NBAIsin@ Tmax = NBAI r= %
1 1
Up=—pBcos®  Buwe=5  Beon =Nio  Boot = HoNI/¢ By = Holenc
Mag Flux: @z = f[ B-dA = NBAcos@ Oy = (upN24/0)I g =1LI
EMF: £=-22 € = vB? E=-LZ  Enux=NBAw
. . . Vmax ImaX
AC Circuits: V(t) = Vmax Sln(ZT[ft) VRMS = ﬁ IRMS = ﬁ VRMS = IRMSZ PR'an = IrzmsR
C=keA/d Q =CV, Xc =1/QnfC) Energy = 1QV = 1CV? =1Q?/C
L =pugN?A/¢ V, = L(dI/dT) X, = 2nfL Energy = iLI?
Series Impedance: X=X —-X Zoq = VR? + X2 Transformer: N,/N; =V, /V;
1
Resonance: X, =Xc fr= Tniie w = 2nf
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Oscillations/Waves:

Equation Sheet

(Tear off equation sheets one at a time.)

Fundamental: v=fA :% f=1/T w =2nf k = 27”
Oscillation: d = d,,.x sin(wt + ¢) Wave: d = d, sin(kx — wt + ¢)
ifi . _1 |k -1 |9 - [fr
Specific Cases: f=5dx f= ZH\E v= |7
Sound Level: B =10log (Ii) I =1,108/10 Doppler: % = :ﬂ (x 2 if reflected)
0 wave
Selected dB Values: +3dB & 2 x +5dB & 3 x +10dB < 10 x
Intensity: P=1IA Point Source: =2 >
4nr
Phase Shifts: AL =mAi At =mT (m = any integer for constructive)
Standing Waves: Similar Ends: 2L =mA f =mf,, m = integer
Different Ends: 4L =m'A f=m'f,, m' = oddinteger
2L = (m + %)/1 (m=integer; equivalent to above)
Beat Frequency: foear = IAf| = |f2 — ful Diffraction Grating: mA = d siné tanf = %
Rayleigh criterion: O min = 1.22% Polarizer: I =1I,cos*@
Light and Optics
Nature of Light: E, = hf v, =c/n A = Ao/n
Reflection: 0; =6, Refraction: n, sinf; = n,sin6,
Brewster’s Angle: tan 6, = ny/ny Tot. Int. Refl.: sin8, =1 (makes 6 critical angle)
. 1 1 1 . K q
Lenses/Mirrors: -T—-== Linear Mag.: M = =
p a 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

Optical Instruments:

If magnification matters, it is the angular mag. (m) of the instrument.

Angular Size: 6 = tan~! (%I) = %, Angular Mag.: m = Oyith/ Owithout

Mag. Glass: Owithout = h/dynp  (Assume d,,, = 25 cm) Owith = h/f (relaxed eyes)
m= Zs;m (relaxed eyes) 259 1 1 (maximum mag)

Microscope: M = MeyepieceMobjective = — (Zsfzm) ()f—o)

Telescope: R = ~Oobjectf Ouithout = —H'/fo O = h'/fo m=—L



