Physics 1402
Formula Sheet

Chapter 19: Electric Charges, Forces, and Fields

|Q1||Q2| |q|
F=k——= E=k—
[ ) r2 [ ) rz
e F=qE e ®=FEAcosd
° D= Qencl

80

° V = i ° Q = CV
Uo
AV AV AV A .
E, = e E, = _A_y’ E, = v o C=xg, q (parallel-plate capacitor)
2
. V:kﬂ . U=£CV2=Q—=1QV
2 2C 2
o U=-kI% o U :%&‘OEZ (energy density)

Chapter 21: Electric Current and Direct-Current Circuits

av :£ ® I = Iim &

At At—0 At

AU
e P, = e P=IV

V2

e V=IR e P=I%R == (for resistor)

L
. R=p—

P A
Resistors and Capacitors in Series and Parallel
e  Series: Reg =Ri+Ry+--+Ry e  Series: =i+i+-- +—
eq Cl C2 N
e Parallel: 1 :i+i+~--+i e Parallel:  Cg =C,+C,+---+Cy
R R
eq 1 2 N
RC Circuits
Charging: . .
ging ‘ Discharging:
S t
= _e RC _t
o (gt)=Ce&ll-e ] o q(t) = Qe RC

SR (i)-2ere
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Chapter 22: Magnetism

F =|q|vBsin® e v= E (velocity selector)
r =™ (uniform magnetic field) B — ]
|Q|B * Z = Ho

B= Al (long, straight wire)
2rr

F =ILBsin@

Chapter 23:

B = y,nl (inside ideal solenoid)

= Ml 1,L
2rd

Magnetic Flux and Faraday’s Law of Induction

AD
e ®=BAcosd e &, =—N—
At
Motional EMF
22
o |eg|=Bw I
R
2,2 p2
. B p_ BV
R R
Inductance
Al ) N2 .
® |€av| =L|— o L=yn°Al=y,| — |A (solenoid)
At /
1, ., B? .
e U==LI e U= (energy density)
2 Hy
Transformers
° V—p :& ° I_S —__P
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Chapter 24: AC Circuits

Root-mean-square Voltages and Currents

| . Vo

m

&

® Irms =

)

rms \/E
2

e P ,=1'R :VF—F?S (average power dissipated in resistor)

rms

Capacitors in AC Circuits

© X :éz 27r1fC * Voo = lnaXe
® Vrms = rmsXC
RC Circuits
o Z=R*+X; * Vi =l
¢ Vi =1l e P, =1V, cC0s¢

e g=tan™ (%) =cos™ (;) (phase angle by which voltage lags current)

Inductors in AC Circuits

o X —olL=2zfL | ¢ V=l X
b Vrms = Irmsx L
RL Circuits
o Z=\RP+X] * Voo =l
¢ Vi =1l e P,=1,V,cC0s¢
e g=tan™ [%} =cos* (;j (phase angle by which voltage leads current)
RLC Circuits and Resonance

o Z=y\R¥+(X =X e V_=1.7
o V. =172 e P, =1,V cos¢

JLC 2zJLC

e g=tan™ (XL+RXC] =cos " [;) (phase angle by which voltage leads current)
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Chapter 25: Electromagnetic Waves

Propagation of Electromagnetic Waves & The Electromagnetic Spectrum

1

\éoko

eC=

v=Af

Energy in Electromagnetic Waves

0

E=cB

2
® Uggta) =Ug tUg = ‘90E
AU

av AAt
.I:

P
A

® lyyans = 1o c0s? @ (Law of Malus)

av =

AU
At

| =ceyE?

Polarization

trans

= % I, (for unpolarized light hitting a polarizer)

Chapter 26: Geometrical Optics

. i+i=i (Mirror Equation)
d "4 T
C
e vVv=—
n
e 1111 Thin-lens Equation)
d "d

Reflection of Light & Spherical Mirrors
e 6, =6, (Law of Reflection)

. f=t=R

N |-

e m= i = _G (magnification)
hO dO

Refraction of Light

e nysing =n,sind, (Snell’s law)

Thin Lenses

e mol__ 4 (magnification)
hO dO



Physics 1402
Formula Sheet Page 5

Chapter 28: Physical Optics

Superposition and Interference
e /,—0;=md, m=0,£142,... (condition for constructive interference)

o l,—l = (m —%)ﬂ , m=0,£1,£2,... (condition for destructive interference)

Young's Double-Slit Experiment
e dsind=mi, m=0,+1,+2,... (constructive interference)

e dsing= (m —%j/l , m=0,+£1,+2,... (destructive interference)

¢ small-angle approximation:

tand ~sind ~ 0 e y=Ltand

Diffraction
o Wsind=mA, m=411+2,... (destructive interference — single-slit diffraction)
e dsind=mi, m=0,+1,+2,... (constructive interference — diffraction grating)

Modern Physics

e E=nhf e E,=nhf,n=0123,..
[ ] Kmaxzhf _WO

fo =% (cutoff frequency)
h At
o A-A=——(0-cosl o At=—++—="o
mec( ) \[1—V2/C2

o L=l y1-V?/c?

= Physical Constants

2
e  Kk=9.00x10° NCm [k— 1]

e ©=1.60x10"" C (magnitude of charge on electron)
e m,=9.11x10"" kg (mass of electron)

e m,=1673x10"" kg (mass of proton)

e m,=1675x10"% kg (mass of neutron)

e 1eV=1602x10"1J

e ¢=3.00x10% m/s (speed of light in vacuum)
e h=6.626x10"*J-s (Planck’s constant)
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=  Areas & Volumes

e  Circumference of a circle, radius r: C=2xr
e Areaofacircle, radius r: A=zr?
e Surface area of sphere, radius r: A=4zr?

e Volume of sphere, radius r: V =%7Z'l'3
e Area of lateral surface of a right circular cylinder, radius r, length ¢: A=2zr/
e Volume of right circular cylinder, radius r, length 7: V = zr?¢

= Trigonometric Identities

e sin(A+B)=sinAcosB+cosAsinB

e sin(wt+90°) =coswt



