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The 2025 AP Physics 1 reference equations for mechanics and fluids.

1 Kinematics, forces and gravitation
Linear motion and forces from the Mechanics and Fluids table.

Velocity vₓ = vₓ₀ + aₓt

Position x = x₀ + vₓ₀t + 1
2 aₓt²

Velocity squared vₓ² = vₓ₀² + 2aₓ(x − x₀)

Centre of mass xcm = Σmᵢxᵢ
Σmᵢ

Newton's second law (system) asys = ΣF
msys

 = Fnet
msys

Gravitational force |Fg| = G m₁m₂
r²

Friction |Ff| ≤ |μFN|
Spring force Fs = −kΔx

Centripetal acceleration ac = v²
r

2 Energy, power and momentum
Work, energy, impulse and momentum.

Kinetic energy K = 1
2 mv²

Work W = F∥d = Fd cos θ
Work–energy ΔK = ΣWᵢ = ΣF∥,ᵢdᵢ

Spring potential energy Us = 1
2 k(Δx)²

Gravitational potential energy UG = − Gm₁m₂
r ,  ΔUg = mgΔy

Power Pavg = W
Δt  = ΔE

Δt ,  Pinst = F∥v = Fv cos θ

Momentum p = mv

Net force and momentum Fnet = Δp
Δt  = m Δv

Δt  = ma

Impulse J = FavgΔt = Δp

Velocity of centre of mass vcm = Σpᵢ
Σmᵢ  = Σmᵢvᵢ

Σmᵢ

3 Rotation
Rotational kinematics, torque and angular momentum.

Angular velocity ω = ω₀ + αt

Angular position θ = θ₀ + ω₀t + 1
2 αt²

Angular velocity squared ω² = ω₀² + 2α(θ − θ₀)
Linear and angular v = rω,  aT = rα
Torque τ = r⊥F = rF sin θ
Rotational inertia I = Σmᵢrᵢ²,  I′ = Icm + Md²

Angular acceleration αsys = Στ
Isys

 = τnet
Isys

Rotational kinetic energy and work K = 1
2 Iω²,  W = τΔθ

Angular momentum L = Iω,  L = rmv sin θ,  ΔL = τΔt
Rolling Δxcm = rΔθ



4 Oscillations and fluids
Simple harmonic motion and fluids.

Period T = 1
f

Spring and pendulum Ts = 2π√( m
k ),  Tp = 2π√( ℓ

g )

Simple harmonic motion x = A cos(2πft),  x = A sin(2πft)

Density and pressure ρ = m
V ,  P = F⊥

A
Pressure at depth P = P₀ + ρgh,  Pgauge = ρgh
Buoyant force Fb = ρVg
Continuity A₁v₁ = A₂v₂

Bernoulli's equation P₁ + ρgy₁ + 1
2 ρv₁² = P₂ + ρgy₂ + 1

2 ρv₂²
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your own exam paper.
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