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Work, Energy, and Power

Work = W = Fdcosθ

Kinetic energy = KE =
1

2
mv²

Work-energy theorem = Wₙₑₜ = ΔKE

Gravitational potential energy = PEgrav = mgh 


Total mechanical energy = E = KE + PE

Power = P =
W

t
= Fv

Gravity

Fgrav = mg

Fgrav =
G(Mm)

r²

g =
G(M)

r²

g (Earth) ≈ 10 m/s²

Torque

τ = rF sinθ

Kinematics

Constant acceleration = v = v₀ + at

d = v₀t +
1

2
at²

Projectile motion

Horizontal component


x = vₓ₀t


vₓ = vₓ₀


aₓ = 0

Vertical component

y = vᵧ₀t −
1

2
gt²

vᵧ = vx₀ − gt


aᵧ = −g

Friction

Fstatic ≤ μₛ FN


Fkinetic = μₖ FN

Inclined plane

θ = angle of incline


Fg parallel = mg sinθ


Fg perpendicular = mg cosθ

Circular motion

Centripetal acceleration = v0 + at

Centripetal force = Fc = mac =
mv²

r

Thermodynamics

First law = ΔE = Q − W


Work = W = PΔV


Heat capacity = Q = CΔT


Specific heat capacity = Q = mcΔT

Fluids

Density = ρ =
mass

volume
=

m

v

Specific gravity = SG =
ρ

ρwater

Pascal’s law = P =
F

A

Gauge pressure = Pgauge = P − Patm

Pascal’s law =
F₁

A₁
=

F₂

A₂

Continuity equation = A₁v₁ = A₂v₂

Flow rate = Q = Av

Buoyant force = Fbuoyant = Ffluid × Vsubmerged × g


