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Formula Sheet February 2025

Mechanics
Equations of motion s = ut+ 1

2at
2

v2 = u2 + 2as

s = 1/2(u+ v)t

Impulse F∆t = ∆(mv)

Work W = Fs cos θ

Centripetal acceleration a =
v2

r
= ω2r

Hydrostatic pressure p = ρgh

Electricity
Current I =

∆Q

∆t

Power P = V I

Resistance V = IR

Electric current I = nAvq

Resistivity R =
ρ`

A

Resistors in series R = R1 +R2 + . . .

Resistors in parallel
1

R
=

1

R1
+

1

R2
+ . . .

AC voltage V = V0 sinωt

SHM
Acceleration a = −ω2x

Displacement x = A sin(ωt+ φ)

Period of a spring T = 2π

√
m

k

Radioactivity
Radioactive decay N = N0 exp(−λt)

Decay constant λt 1
2

= ln 2 = 0.693

Thermal
Heat transfer Q = mc∆T and Q = mL

Thermodynamics ∆Q = ∆U + ∆W

Waves
Refraction n1 sin θ1 = n2 sin θ2

Double slit fringes w =
λd

s

Doppler effect fo =
fsc

c± vs

de Broglie wavelength λ =
h

p

Photon energy E = hf

Gases
Gas law pV = nRT

Work done by a gas ∆W = p∆V

Pressure of an ideal gas pV = 1
3Nm〈c

2〉

Energy of a molecule 1
2mc

2
RMS = 3

2kT

Fields
Field and potential E = −∆V

∆x

Gravitational potential Vg = −GM
r

Gravitational field Eg =
GM

r2

Electric potential V =
Q

4πε0r

Electric field E =
Q

4πε0r2

Capacitance C =
Q

V

Capacitors in series
1

C
=

1

C1
+

1

C2
+ . . .

Capacitors in parallel C = C1 + C2 + . . .

Energy of a capacitor E = 1
2QV

Magnetic force F = I`B and F = qvB

EM induction ε = −N dφ

dt


