Formulae and Definitions:

Vectors: A=4i+A4j+4k
Scalar Product (“Dot” Product) AB=A4,B.+A,B,+ A.B.=AB cosOx
=AB,=A,B
Kinematics:
the “motion” i.e. position as function of time s = s(?) (position vector)
velocity v=ds/dt (speed = |v|)
acceleration a=dv/dt
Linear Kinematics for CONSTANT a V=vyt+ at, S = 8o tvot + 1/2211‘2;
(formulae follow directly from definitions!) eliminating ¢: Vv = vy’ + 2a-(s — 8p)

Angle 8 (in radians):

0 = s/R (=arc length/arc radius)

Angular velocity @ ; angular acceleration « :

w=v/R; a=ayR (;=alongarc)

Circular motion with CONSTANT ¢, radius R: 0= oyt at; 0= O, +apt + 1/2051‘2;
eliminating ¢: &’ =y +20(0—6)
Circular motion = centripetal acceleration: a=a,= a,,=Vvi/R (inwards)

Force and its consequences:

ZFZ' =ma and FA onB = —FB on A

Examples of forces:

Force of Gravity between M and m, at center-to-

center distance 7:

o QGravity outside a spherically symmetric
distribution is like that of a point mass...

o Gravity inside a spherically symmetric
distribution is zero!

F; = GMm/r* (attractive!)
G=6.67x10""" Nm*/kg?);
Near sea level:
Fs = mg(—j) (downwards; g=9.80 m/s%)

Force of a spring (spring constant k):

F¢=—kx (opposes displacement x)

Force of Friction:
Note: static friction and the Normal force are
reaction forces...

Static Friction: Fy < uN

Kinetic friction: Fy = 14N

1 =coef. of friction; N=normal force
Direction: parallel to surface and opposite to
the motion

Equilibrium:

ZF,':O

Differentiation formulae

Integration formulae




