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Useful Equations

Chapter 11 — Kinematics of Particles
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Chapter 12 — Kinetics of Particles: Newton’s Second Law

Conic Sections

Newton’s Second Law
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Universal Law of Gravitation
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Period for Elliptical Orbit
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For Circular Orbit For Escape Velocity
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Chapter 13 — Kinetics of Particles: Energy and Momentum Methods

Work of a Force Work of the Force of Gravity
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Work of a Gravitational Force

Work of the Force Exerted by a Spring
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Kinetic Energy

Principle of Work and Energy
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Gravitational PE (Close to Earth Surface) GPE (Not So Close to Earth Surface)
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Elastic Potential Energy Conservative Forces
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Conservation of Energy
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Principle of Impulse and Momentum Direct Central Impact
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Chapter 14 — Systems of Particles

System of n Particles

Center of Mass
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Conservation of Momentum

L =constant and  H, = constant

Work-Energy Principle
for a System of n Particles
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Steady Stream of Particles
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Linear and Angular Momentum
of a System of n Particles
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Principle of Impulse and Momentum
for a System of n Particles
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Systems Gaining or Losing Mass




Chapter 15 — Kinematics of Rigid Bodies

Translation Rotation about a Fixed Axis and a Fixed Point

Vp,=V, and @, =4, V=oxrand d=ax7+®x (0 xT)
Absolute and Relative Velocity and

Rate of change of a VVector with Respect to a
Acceleration in Plane Motion Rotating Frame
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. . . General Motion
Plane Motion of a Particle Relative to a
Rotating Frame. Coriolis Acceleration . _ .
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ThreelemensmnaI_Motlon of a Paf“c_'e Frame of Reference in General Motion
Relative to a Rotating Frame. Coriolis
Acceleration
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Vp = ('%)oxvz =QxF+ (r;)OXyZ Ve = Ve
Vo = Vo + Vi
d, = QX +Qx(QxT)+20% Moy, +([Floge
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Chapter 16 — Plane Motion of Rigid Bodies: Forces and Accelerations

Angular Momentum of a Rigid Body in Plane
Equations of Motion for a Rigid Body Motion
D> F=md and D Mg = Hg He = I
H, =16 =Ia
Noncentroidal Rotation Rolling Motion
a, =Ta and &, =T’
Z MO — IO(X a. = I’OL



Chapter 17 — Plane Motion of Rigid Bodies: Energy and Momentum Methods

Principle of Work and Enerqy for a Rigid Body Work of Forces Acting on a Rigid Body

T1+UH2:T2 U Tlf dr
152 = -ar

A

Kinetic Energy of a Rigid Body in Plane Motion
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Principle of Impulse and Momentum for the Plane Motion of a Rigid Body
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Noncentroidal Rotation
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Eccentric Impact
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Chapter 18 — Kinetics of Rigid Bodies in Three Dimensions

Fundamental Equations for Rigid Body in Three Dimensions

S>F=ma and > M= Hq

Moments of Inertia and Products of Inertia
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Angular Momentum of a Body about its Mass Center
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Angular Momentum about a given point O
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Angular Momentum of a Body about a Fixed Point
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Kinetic Energy of a Rigid Body in Three Dimensions
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Kinetic Energy of a Rigid Body about a Fixed Point
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Relationship between Hg in Rotating Frame to Hg_in Fixed Frame
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Euler's Equations
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Motion of a Rigid body about a Fixed Point
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Rotation of a Rigid Body About a Fixed Axis (z)
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