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circumference of a circle C = 27r
area of a circle A = mr?
surface area of a sphere A = 4712

volume of a sphere V = §7TT3

_ /R2 _
If Az>4+ Bz +C =0,z = B+ 211 44C

log, (zy) = log,(z) + log,(v)
g, () = 1oga (o) - oz, 1)

log, (2¥) = ylog, ()

logipy _ Iny
logipa Ina

If |0] < 0.5 radians, sin(f) ~ 6 (in radians)

Ifa*=y,z=log,y=

€T =

r cos(6)
rsin(6)

—
y:

IfR=A+B, R, = A, + B,and R, = A, + B,
IfR=A-B, R, =A, —B,and R, = A, — B,

3
Newton’s constant G = 6.67430x 10~ kmi

speed of light ¢ = 2.99792458 x 10% m/s

elementary charge e = 1.602176634x 107! C
N - m?
2

electrostatic constant k = 8.987551792 x 10°

vacuum permittivity ey = 8.854187813x 1072 F/m
vacuum permeability pg = 4rx 107" N . A~?

Planck’s constant A = 6.62607015x 10734 J - s

h
=1.054571817x1073* J - s

h= —
27

standard gravity ¢ = +9.80665 ?2

mass of earth  Mearen = 5.9723x10%* kg
Mmoon = 7-346 x 10?2 kg
Meun = 1.9885x10%0 kg

mass of moon
mass of sun
mass of electron me = 9.1093837015x 103! kg
mass of proton m, = 1.67262192369 x 10~>" kg
mass of neutron m, = 1.67492749804 x 10~27 kg

If |0] < 0.5 radians, tan(f) ~ 6 (in radians)
sin(—0) = —sin()
cos(—6) = cos(0)
sin(64 + 0p) = sin(64) cos(6p) + cos(64) sin(6p)
cos(0a + 0p) = cos(04) cos(0p) — sin(04) sin(fp)
cos(0a —0p) — cos(04 + 0p)

sin(f4) sin(fp) = .

04 —0 0 40
cos(64) cos(5) = 44 B);COS( 4+ 0p)
sin(f4) cos(0p) = sin(64 — 0p) ;sm(&A +035)

Law of Cosines  ¢® = a® + b? — 2abcos(C)

a b .
L f Si _ _
aw of Sines sin(A)  sin(B)  sin(C)
Vet
0°, if x>0

tan" (y/a) +
180°, otherwise

—

A-B=B-A=A,B,+A,B, + A.B. = |A||B| cos(6)
| A x B| = |A]|Bl|sin()|
volumetric radius of earth 7oaen = 6.371x10°% m
earth-moon distance 7y = 3.844x10%° m

earth-sun distance rgpg = 1.496x 10 m

Density of air at sea level at 15° C:

kg
po=1.225—2

Earth’s total magnetic field strength at Huntington, WV:

| Beartn| ~ 5.15x107° T

ington, WV:
Bcarth,z ~ 4.70x 1075 T
h2
Bohr radius ap = e
= 5.29177210903 x 10~ m

h
Rydberg constant R = —
dmmeafge

=1.0973731568160 x 10" m~"
hydrogen binding energy Ey = 13.605693123 eV

scale for nuclear radius 7y = 1.2x107° m
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Vertical component of Earth’s magnetic field strength at Hunt-
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kil - met
I newton [N] = 1 Slogram - meter
second

1 joule [J] = 1 newton - meter

joul
1 watt [W] =1 Jone
second
1 radian = ~ 57.29577951°
radian 60
1 = — rpm

second = 27
= 9.549296586 rpm

1 hertz [Hz] = 1 second ™"

newton
1 l1[Pa] =1
pascal [Pa] oter?
joule
lvolt [V =1 ———
volt [V] coulomb
1 electron — volt [eV] = 1.602176565 x 10~ joule
lomb
1 farad [F] =1 conomb
volt
lomb
1 ampere [A] = comom>
second
It
lohm [Q] =1 o
ampere
ltesla=1 newton

ampere - meter
1 gauss [G] = 107 tesla
1 henry [H] = 1 ohm - second
1 diopter [D] = 1 meter™*
1 dalton [u] = 1.66053873 x 10~ 27 kilogram

Prefixes

giga [G]: 10° kilo [k]: 10°
mega [M]: 10° centi [c]: 1072

milli [m]: 1073

micro [p]: 1076

decay

1 becquerel [Bq] =1
second

1 curie [Ci] = 3.7x 10 becquerel

1 rad = 0.01 3%
kilogram
joul
lgray =1 _‘]Oi = 100 rad
kilogram

lrem =1rad- RBE
1 sievert [Sv] = 1 gray - RBE = 100 rem
1 inch [in] = 0.0254 meter
1 foot [ft] = 0.3048 meter
1 mile [mi] = 1609.344 meter
1 light year [ly] = 9.4605284 x 10'® meter
1 ouncemass [0z] = 0.02835 kilogram

1 poundmass [Ib] = 0.4536 kilogram
meter

1 mile per hour [mph] = 0.44704
second

1 foot pound [ft-1b] = 1.3558179 joule
1 centipoise [cP] = 0.1 pascal - second
1 kiloton [kt] = 4.184x 10" joule
1 horsepower [hp] = 745.69987 watt
1 atmosphere [atm] = 1.0132501 x 10° pascal
1 mm of mercury [mmHg] = 133.32239 pascal

1 pound per square inch [psi] = 6894.75728 pascal

nano [nl: 107° femto [f]: 10718

pico [p]: 10712

Moments of Inertia

hoop about axis I = mr?

point particle about axis at distance r I = mr?

1
ring about axis I = om (7"% +73)

solid disk about axis I = %mrz

1
solid disk about diameter [ = lmTQ + EmEQ

1
thin rod, axis through center L to length I = Emﬁ

1
thin rod, axis through end L to length I = §m€2

2
solid sphere about diameter I = 3mr2

2
thin spherical shell about diameter I = ngQ

1
hoop about any diameter I = §mr2

1
slab about L axis through center I = 3m (2 + 65)
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PHY 213 Rgeriecs = R1 + Ro + ... W= 1 P:lzi 1
Q — Ne 1 B 1 L= 1 . V LC f Sob Sim
arallel | R1 = t 1 11
P |Q1q2‘f _ k|q1q2| Rparaltel fh Ry .q QCOS.(W ) L — < B )
dmeg 12 72 7= RC 1 = —wQ sin(wt) f R R
. F—; q q= Cg(]_ — eft/RC) ) 1 R2 M = Mobjective Meyepiece
E:E:kﬁr izéeft/RC:IOeft/RC “Y=NTo a2 M:e—/:%cm
o dg . Re i = I cos(wt) 0 f
E= k/ ﬁr q= QOe v I I v V M= atelescope _ _&
F=pxE; p=qd Fg=qvxB rms—ﬁa rms—ﬁ Dnaked oy 2
’ muv
e _mv 1 1 .
U:—P'g‘l% R qB XCZQﬂ'fC’:w dsin(0) = mA (max)
PE=U=k . F=IixB X, = 2nfL = wl, where m € {0, +1,+2,...}
U W ﬂ = NIA VA — RQ _ 2
= —_ = —— otal — + XL XC . .
¢ g F=jixB =V é ) dsin(0) = (m+3) A (min)
b B : Lms = ——— where m € {0,41,42,...}
Vo Vo= [ Bl ™= pBsing z
a szﬁBa:*‘LLBCOSQS tanQS:VL*VC:XL*XC y_R@
) 5 7 Ve R d
r r (I)B = B-dA 2
i 1 I =1ycos”(¢/2)
B} oV OV OV L Pa = 5VIcos¢ ,
E=—t—+j—+k— dp=B-A=AB 0 2m
<Z ox tJ 5y - 0z > B o ?OS( ) Py = ILinsVems COS¢ ¢ = T(TQ o 7'1)
5 7 Genclosed j= Lo AT 1
P :ygE.dA:M ) Wres = 2T fres = —— .
B o o ol /T.C 2t = mA
bp=FE-A= AFEcost = oy Vs _Ns _Ip where m € {0,1,2,...}
C = a4 B Nuol Vp Np Ig
1% o9 Ernax = ¢Bryax 2t = (m + %) A
€A Npuol 1
Co = - B— /ZO — ol o= — where m € {0,1,2,3,...}
KegA €A F I, I . )
C=KCy= T = L _ Holifz v — 1 c asin(f) = mA (min)

1 1 1 _li 2mr V1€ KKy, where m € {£1,42,...}
Corios = a + 62 + %B dl = Holenc n= € Sin(¢/2) 2
Cparallel =C1+Cs +. d® Ad e I'=1 []

'y R = o
_ _ -1 - 2 . 1 = N 2
U= qV 2C 2CV S o d®p S=—FExB ﬁ:lasin(ﬁ)
€0 E.-dl=—— Ho A
u= B dt Eumax B A
2 _ _ max?max .
£ =vBL Iy = Sav = sin(f) = 1.22—
dg . 2410 D
I= o & = NABwsin(wt) I 9]
I = nqud £ M= No®po _ N1®pq Prad,abs = E ; Prad,ref = ? QdSIIl(G) =mA
T = ngiiun i1 "o io n1 sin(6;) = ng sin(6s) where m € {1,2,3,...}
—&— L= B A he
Val;/ SIRI'I" i A= ;0 Ephoton = hf = 7 = pcC
= di
— —L— = —
R= &é ¢ dt ecrit = Sinfl (n2> Kmax hf ®
A I ny ,
. AMN=A=—1(»1
p = po(1 + aAT) U= L/o idi = = LI? [ = e c052(6) — (1= cos(¢))
_ h h
R = Ry(1+ aAT) B2 0 —tan—l (2 AzAp, > =~ ; AtAE > =
V2 , U= pol = tal " 2 2
=1V = =I°R Ho
R - L m = hlﬁm _ _Sim A= ﬁ = i
S =0 =R o~ 5o o
. & . R B —_ cR R me
ZVi:O Z:E(l—e ) f:§ " n2 ’ 86(2)/13




