Constants

R=28.3145 L
m-K

N, = 6.02x10%

k=X —138x10%
N, m-K
e=1.602x10" C
2
k=—T =9gx10° LM
4re, C
T-m
=47 x107" ——
Ho A
c=3x10° 1

S
Thermal Expansion
AL = oL AT
B =3

Heat Current
H= k%(TH -T)

H = AeoT*

| sochoric Processes
W=0

=nC,AT
* AU =nC, AT
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My =nM
M=N,m
N=N,n

|deal gases

*PV=nrT

* PV = NKT

Veus = Sﬂ
M

*

*C, = g R (monatomic)

*C, = —R(dlatomlc)

*C,=C,+R

| sobaric Processes
W = PAV
Q=nC.AT

* AU =nC, AT

| sothermal Processes

Vf
*W=nRTIn —
V
*Q=nRTIn i
V,

*AU =0

Adiabatic Processes
* W=-nC,AT
Q=0

* AU =nC AT
"RV =RV

* T1V|y_1 = Tzvzy_l

Y==
C,
Cyclic Processes
W=0Q
AU =0

* indicates formulas that are specific to ideal gases
T indicates formulas that are specific to parallel-plate capacitors

Heat Engines
W= QH + QC

Refrigerators
W= QH + Qc
Q|
K=+

W]

K, =
‘ TH_TC

Force, Field, Energy
and Potential

F=qE
AU = gAV
V= E-d

E=-VV

1 Point Charge

E=k

Vv

1]

=
= |Qa ﬂN|Q
-

2 Point Charges
= G ~
F=kr—22r

U = k3%
r

Distributed Charge
E_ J-k dq ;

vzjkT

Many Sources
_ ZEE
U, => U,

pairs

“Elementary” E Fields

E= ersphere

rline

m
Il

2me

m
1]

94 plane
2¢,
. conducting

g, surface

m

Capacitors

Q
v

C=
C; =) G parallel
1

1 _ .
=) —series

C ~C

2
u=leop-Q_1 Qv
2 2C 2
A
TC=¢,—
°d

V o
tlE|=—=—
By

Flux and Gauss's Law

Q= U E-da
¢CIO$d = Qa:;:l)osed

Current and Current
Density
,_da

dt

|:j J-da

J=naqv,



Ohm's Law
E=pJ
V=IR

Resistivity and Resistance

R:de—pl\'

p=poll+o(T-T,)]

Uniform Currents only

vV
|E|=f

L
R=p—

pA

[
N A
Electric Power
P=1V
P=I°R

2
p=

R
Real Batteries
V=E-Ir

Addition of Resistors

R =R +R +... series
1t 1 padld
R R R

Kirchoff’'s rules
V=0

loop
zlnodeI = O

RC circuits (charging)

_t
l=le-

Q= Qf (1_ ef)

7=RC
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RC circuits (discharging)

Ampere's Law

t

l=le-
t

Q=Qe-

7=RC

Magnetic Force and
Torque

F=qixB

dF = 1d x B

T=uxB

Cyclotron Motion

v
B
27rm
qB

o, =B
m

Flux and Gauss's L aw for
Magnetism

Q= JI§- da

(pclosed = O

Sources of Magnetic
Fields

_ My VXTF
A r?

B J,LLO ldl’ ><I’

|B = 5—0 oo straight wire

|B| = ol center of loop
2R

|B| = 1Nl = solenoid

UoNI toroidal

Bl= o Solenoid

* indicates formulas that are specific to ideal gases
T indicates formulas that are specific to parallel-plate capacitors

Bl = g1 o + 1)
where

or
§CE d = j B-da

Mutual Inducance

M = N.@Pe, — No@e,
|2 Il
di,
—_M=2
& dt
v dls
k= dt

Salf Inductance

L=—NI"’B

E:—Lﬂ

dt

Uzlu2
2

RL Circuits (charging)

- |{1_e-iJ

t

V. =Ve-
L
T=—
R

RL Circuits (discharging)

AC Circuits (general)
X =oL
1

X, =——
e

Z=|R+(X - X
XL_XC
R
| =1, coswt
V =V, cos(at + @)
V, =1,Z

tang =

L, max

VC,max = |XC

P:%lgR:%ngCOS(p

AC Circuits (resonance)




c
n=—
v
it
n
6, =6,
n,sin@, =n,sing,
n
6,=—= (TIR
= (TR
| =1,c08 @

Focal Lengths

(R
2

1 1 1
t=0-f3 )

Image Location
1.1
f s

1
+_
s

Formula Sheet for Physics 251

Lateral and Angular
Magnification

25
~ f(cm)

Magnifier

f
M = — 2" Tdlegcope
eyepiece

Cameras

f - number :i
D

Eyeglasses

power = % diopters

* indicates formulas that are specific to ideal gases

T indicates formulas that are specific to parallel-plate capacitors



