
 
FORMULAS 


Nature of Science 

C = 2πr 

  A = πr2 

 SA = 4πr2 

 V = 3
4πr3 

  
dx
d xn = nxn – 1 

  
dx
d Ceax = aCeax 

dx
d A sin bx = Ab cos bx 

 dx
d A cos bx = – Ab sin bx 

1Òxn dx = xn + 1 + C , n ≠ –1     n + 1 

 
  Ò dx = ln x + Cx

Force and Motion 

 vf = vi + at 

 xf = xi + vit + 2
1at2 

  v2 
f  – v2 

i = 2a(xf  – xi) 

 
v2 

a  = c r 

 F = –kx 

   F ≤ μN 

 
Gm1m2F = r2 

 θf = θi + ωit + 2
1 αt2 

 ωf = ωi + αt 

 v = rω 

a = rα 

 
 Σ 

  Σ mr 
r = m 

 I = Òr2 dm 

  I = Σ mr2 

   τ = r × F 

 Στ = Iα 

  KE = 2 Iω2 1 

    L = r × p 

L = Iω 

P = ρgh 

 F = ρVg 

  A1v1 = A2v2 

   P + 2
1 ρv2 + ρgy = constant 

 



 
FORMULAS (continued) 

Energy, Momentum, and Heat Transfer 

 W =ÒF dx 

  KE = 2
1 mv2 

PE = mgh 

PE = 2
1kx2 

   ÒF dt = Δp 

 ΔB = αB0ΔT 

ΔQ = mcΔT 

ΔQ = mL 

  Δ Δ= Δt d 
Q kA T 

PV = nRT 

   
1 3 
2 mm

2 kbTv2 = 

ΔΕ = Q – PΔV 

 
 

  
– TTh ce = Th 

Electricity and Magnetism 

   
keq1q2F = r2 

   E = q0 

F

    
 

 Ò qO E • dA = 4πke

   V = –ÒE • dr 

     
k qV = e
r 

  
ρBR = A 

V = IR 

    Rs =  Ri 

     1 
=  1 

Rp Ri 

 P = IV 

 QC = V 

   Cp =  Ci 

     1 
=  1 

Cs Ci 

   F = qv × B 

   F = IB × B 

   ÒO B • dB = μ0 I 

 ΔΦεavg = – Δt 

 Φ = B⊥A 

 



 
FORMULAS (continued) 

Waves, Sound, and Light 

 a = –ω2x 

x = A sin ωt 

 T = 2π m 
k 

 LT = 2π g 

  v = fλ 

 T v = μ 

 
γRT v = M 

2L = nλ, n is an integer 

 4L = nλ, n is odd 

 n1 sin θ1 = n2 sin θ2 

 n = v 
c 

 
1 1 1 

= +f si s0 

   
hi siM = = – 
h0 s0 

 d sin θ = mλ 

   I = I0 cos2 θ 

Modern Physics 

 E = hf 

 E = mc2 

 
1

γ = 
v2 

1 – c2 

hf = φ + eV 

   ΔxΔp ≥ h 

   ΔEΔt ≥ h 

  
h p = λ 

 

 



 
CONSTANTS  

Description Value

Acceleration of gravity on Earth (g)  
9.80 m/s2 

Speed of light in a vacuum (c) 
  3.00 × 108 m/s 

Planck's constant (h) 
 6.63 × 10–34 J•s = 4.14 ×10–15 eV•s 

Electron rest mass 
 9.11 × 10–31 kg 

Proton rest mass 
 1.67 × 10–27 kg 

Charge of electron 
 –1.60 × 10–19 C 

Coulomb's constant (ke) 
   9.0 × 109 N•m2/C2 

Boltzmann constant (kb) 
 1.38 × 10–23 J/K 

Gas constant (R) 
8.31 J/(mol•K)

Gravitational constant (G) 
  6.67 × 10–11 N•m2/kg2 

Permeability of free space (μ0)
   4π × 10–7 T•m/A 

Avogadro's number 
  6.02 × 1023 

  

 
 

 

 

 

  




