Useful Constants

speed of light ¢ = 2.998 x 10® m/s

basic unit of charge e = 1.602 x 10~ C
gravitational constant G = 6.674 x 1071t N m?/kg?
mass of electron: m, = 9.109 x 1073! kg

€, = 8.854 x 10712 C?/(N m?)

€o = 8.854 pF'/m

o = 47T X 107" T m/A

k= £ = 8988 x 10° N m?/C?

g= 9 80 m /s>

Common Powers of 10
Value | Name | Prefix
1072 | pico | p
1072 | nano | n
1079 | micro | p
1072 | milli | m
1072 |centi |c

107" | deci |d

103 kilo k

106 mega | M

10° giga | G

Random Physics 1 equations: SF =mad

If constant acc: x(t) = z, + Vout + %awt2 || v2(t) = vor + agt || vE=1v% + 2a,Ax

Work and Energy: W, o5 = [/ F-dl || K, =K, +XW or (Kb+Ub)7

Uniform circular motion: a. = v?/r || Period: T =2nr/v || f=1/T

Coulomb’s Law: F = k|q,¢.|/r?

Common Integrals:

Geometry: nt1
TLd — T
circle: C' = 27r, A = 7r? }gid :v_l (z)
sphere: C' = 2rr, A = 4mr?, V = 378 xaf N nlxax
[ e dx = Le

cylinder: V = 7r2h

Cross Products

C=AxB
magnitude: C' = ABsin ¢
direction: RHR from A to B.
C,=A,B,— A,B, B
C, = A.B, — A,B. Vap =€ —1Ir

—1

Current, Resistance...
I =dQ/dt = nlqlvgA
p=E/] p=poll +a(T' = T5)]
Vap = IR where R = pL/A

(Ka + Ua) + ZVVOiher

(If you need others T will look them up.)

J=1/A=nlqlvg

1 _ L
C.=A,B, — A,B, R=Xh 3 ER
P=Vy,l=I’R=V%/R
) ik AC: V =V,sin (wt) I { in (wt) 1
C = Az Ay Az Pavg = ]rms‘/rms Irms = 75-[0 V;’ms = V2
B, B, B.
1 Tesla = 10,000 Gauss Beartn = 0.5 G (more or less to the north)
Ampere’s law: § B-dl = polona
Long wire: B = kel Force: F'=q(E + ¥ x B)
Single loop: Beenter = g‘}g Long wire: F'=1Il x B
Interior of a solenoid: B = p,I % Segment: dF' = Idl x B
Interior of a toroid: B = “e! Cyclotron r =75 f = (¢B)/(2mm)
Biot-Savart : B = ’jl—‘;r] % F/l = 5—;%

Hall effect : EH = UdB, VH = UdBd



