Physics: mechanics and thermodynamics
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Work, Energy, and Power

Work = W = Fdcos®

Kinetic energy = KE = % mv?

Work-energy theorem = Wyt = AKE
Gravitational potential energy = PEgray = mgh
Total mechanical energy = E = KE + PE

w
Power =P = T = Fv

Gravity

Fgrav =mg
G(Mm)

Fgrav = r2

g (Earth) = 10 m/s?

Torque

T=rFsin®

Kinematics

Constant acceleration = v = v, + at

1
d = Vot + — at?
2

Projectile motion

Horizontal component
X = Vol

Vx = Vxo

axy=0

Vertical component

1
Y = Vyol = ?gtz

Vy = Vxo — gt

ay = -9
Friction

Fstatic = I‘JS I:N
Fkinetic = Mk I:N

Inclined plane

8 = angle of incline
Fg parallel = Mg sin@

Fg perpendicular = Mg cosb

Circular motion

Centripetal acceleration = v, + at
mv?

Centripetal force = F; = ma. =

Thermodynamics

Firstlaw=AE=Q - W

Work = W = PAV

Heat capacity = Q = CAT

Specific heat capacity = Q = mcAT

Fluids

. mass m
Density=p=——" = —
volume

Vv
p

pwater

Specific gravity = SG =

F
Pascal'slaw =P = —
A
Gauge pressure = Pgauge = P = Patm
F F2
Pascalslaw = — = —
A A,

Continuity equation = Ajv; = Ayv,

Flow rate = Q = Av

Buoyant force = Fyuoyant = Friuid X Vsubmerged X 9



