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Velocity
Speed
Acceleration

Acceleration components
Position

Velocity

Newtons second law:
Newtons third law
Gravitational force
Gravitational force law
Newtons second law of rotation:
Centripetal force

Angular positon:

Angular velocity:

Angular acceleration:
Angular momentum:
Torque:

Impulse:

Momentum

Spring force

Static friction

Kinetic friction
Mechanical equilibrium

Precession frequency
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ar = and ar = %l

z(t) = o + vot + %at2

v? = v} + 2aAz and v(t) = v +at
S F=ma

Ap= [ F(t)dt = FT
§=moand F = dp/dt

Fy = —kz

Fy = psFy

Fy = uFn

EF“, =0 and Y 7i=0
7 T

w, =rmg/Iw

Hydrostatic

Pressure
Compressibility

Pressure distribution in liquids

Capillarity

Buoyancy

Bouyancy in centrifuge
Centrifugal ”force”

Flow rate

Continuity equation
Bernoulli’s equation
Toricelli’s outflow law
Resistance in pipe
Flow resistance

Iy = % = Av v: homogeneous velocity
Iy = constant  (v;A; = vaAy)
P+ gvz + pgh = constant
v = /2gh
R = 81L
=RT

AP=TyR

Stress
Strain
Young$ modulus
Moment of inertia
bars
round profile

Energy and work

stress = F/A

strain = AL/L

Y =stress/ strain

I= 2:1717‘2

I, %, a,b: Side lengths
I, %R“, R: Radius

Ideal gases
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(a) South-north attract. (b) North-north repel. (c) North-north repel.

R -

(d) South attracts the nail. (e) North attracts the nail.

Figure 7.1: The magnetic force between two bar magnet depends on their orientation,
but between a non-magnetic nail and bar magnet, orientation does not matter.
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(a) The magnetic field of bar magnet looks like ~ (b) Earth’s magnetic field looks like that of a
the electric field of an electric dipole. The field bar magnet. Magnetic compasses point to Earth’s
lines close their loops inside the bar magnet. geographic north pole, the magnetic south pole.

Figure 7.2: Bar magnets and the Earth create a magnetic dipole field (purple).
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(a) Charge is bent in a mag- (b) Charge with a constant velocity, (c) Charge with constant velocity, not per-
netic field B. perpendicular to B makes circles. pendicular to B, makes makes spirals.

Figure 7.5: Charge with a non-zero velocity, not parallel to a uniform magnetic field B,
experiences a force perpendicular to the velocity and magnetic field.
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