
Possibly useful relations:

T (K) = T (◦C) + 273.15 T (◦F ) = 9
5T (◦C) + 32◦ ∆L = αL0∆T

∆V = βV0∆T PV = nRT PV = NkT

K = 1
2
mv2 = 3

2
kT monoatomic: Eint = 3

2
nRT vrms =

√

3kT
m

f(v) = 4πN( m
2πkT )

3

2v2e−(1
2mv2/kT ) ∆N = f(v)dv

Q = mc∆T Q =
∫ T2

T1

mc dT Q = mLV

Q = mLf Q = ∆Eint + W dW = PdV

adiabatic: PV γ = const. γ = CP/CV ǫ = |W |
|QH | = 1 − |QL|

|QH |
ǫCarnot = 1 − TL

TH
CPref = QL

W CPhp = QH

W

CPCarnot
ref = TL/(TH − TL) CPCarnot

hp = 1/(1 − TL/TH) dS = dQ
T

∆S =
∫

(
dQ

T
)reversible ∆Sclosed ≥ 0 S = k ln W

F = kQ1Q2

r2
~F1 = ~F12 + ~F13 + ... ~E =

~F
q

E = k Q
r2 E = 2kλ/r E = 2πkσ

E = σ/ǫ0 ~p = Q~l ~τ = ~p × ~E

U = −~p · ~E
∫

~E · d ~A = Qencl/ǫ0 φE =
∫

~E · d ~A

V = U/q VB − VA = −
∫

~E · ~dl V = kQ
r

V = ΣiVi E = −dV
dl

Q = CV

C = Kǫ0
A
d U = QV

2 = CV 2

2 = Q2

2C C = KC0
1
Cs

= 1
C1

+ 1
C2

+ .... Cp = C1 + C2 + ... u = 1
2ǫ0E

2

I = dQ
dt V = IR R = ρL

A

ρ = ρ0(1 + α∆T ) σ = 1/ρ P = IV

P = V 2

R
= I2R Pave = 1

2
I0V0 = IrmsVrms I = neAvd

V = V0 sin(2πft) I = I0 sin(2πft) Irms = I0√
2

; Vrms = V0√
2

Rs = R1 + R2 + R3...
1

Rp
= 1

R1

+ 1
R2

+ .... V = E − Ir

τ = RC VC = E(1 − e−t/τ) Q = Q0e
−t/τ

~F = q~v × ~B r = mv
qB

~F = I~l × ~B

µ = NIA τ = ~µ × ~B U = −~µ · ~B

B = µ0I
2πR (straight wire) B = µ0I

2R (center of loop) B = µ0nI (inside solenoid)

F
l = µ0I1I2

2πd EH = Bvdl
∫

~B · ~dl = µ0Iencl

(over)



ΦB =
∫

~B · ~dA E = −N ∆ΦB

∆t =
∫

~E · ~dl E = NBAω sin(ωt)
Vs

Vp
= Ns

Np
= Ip

Is
E = Blv ~dB = µ0I

4π

~dl×r̂
r2

E1 = −M dI2

dt E1 = −LdI
dt Lsolenoid = µ0N

2A
l

U = 1
2LI2 u = B2

2µ0

I = V0

R (1 − e−t/τ) I = V0

R (e−t/τ) τ = L/R
V0 = I0Z XL = ωL XC = 1/ωC

Z =
√

R2 + (XC − XL)2 cos φ = R/Z Pave = IrmsVrms cos φ

ω0 = 1/
√

LC

k = 1.38 × 10−23 J/K NA = 6.022× 1023 R = 8.315 J/mol · K
R = kNA = 0.0821 atm·L

mol·K one atmosphere = 760 mm Hg = 105 Pa
1 cal = 4.186 J 1 eV = 1.60× 10−19 J qe = −1.60× 10−19 C

k = 9.00 × 109 Nm2/C2 ǫ0 = 8.85× 10−12 C2

Nm2 µ0 = 4π × 10−7 T·m
A

c = 3.00× 108 m/s

cos θ = adj./hyp. sin θ = opp./hyp. tan θ = sin θ/ cos θ

x = −b±
√

b2−4ac
2a


