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Position:

F() = x(0i +y(O)] +z(0k

Velocity:

Cartesian Coordinates

v=wvi+v j+vk

L =i 4y]+ik

Velocity Magnitude:
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Dependent Motion

Motion of one particle can depend on motion of another (e.g. if connected by cord)
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Relative Motion of Two Particles
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Force and Acceleration

Law of Gravitational Attraction
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r]

(1) Fixed reference xyz

(2) Translating reference
x 'y 'z’ attached to particle A

Fg =Ty 1,

______________________________________________

va and vg are absolute velocity measured
from fixed frame.

Vpg/a is relative velocity observed from
translating reference.

Each vector represented iniand j
components.

vr =vy4+ vT/A
vy = 90i

v/ = 42.31 — 47.7]
|vT/A| = 638 km/h

(ven), 477

Equations of Motion in Rectangular Coordinates

2 F. = ma, I
EE = ma, o *S

EF = ma, -
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V4 =67.5c0s45i + 67.5sin451

tanfl = =
(), ~ 423
= 48 40°
F= force of attraction
between particles
;= universal constant of
gravitation
m,, m,= mass of each of the
particles
7



Work and Energy
Total kinetic energy of rigid body:

| 1 :
T=—m'’+—-1w
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translational i rotational

Work of Forces
Work done on object/spring is negative.
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For rotation about point O:
Vg = TeWw
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Spring Force
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Forces that do NOT do work:
*Reactons at n pin support about which s
rigid Body rotate,

«Mormal reaction acting on a hody that
migves along o fxed surface.

sGravity force when the center of mass
TTCaVEs '|1||1'i:-'rr|1|:.:'|'||_l.'

=Friction force wihen stipping does nof
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Work of a Variable Force:

Conservation of Energy

T+V,+(QU,.,)) =T, +V,
/[I I Z L }V_ 3 } NORCORE : :
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Work of moment:

U,H=E3Md9§
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