1. Kinematics of Particles
Position, Velocity, Acceleration:
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Constant Acceleration (1D):
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Projectile Motion:
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Circular Motion:

2. Newton’s Laws of Motion

First Second Law:
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where momentum p = mv.
Friction:
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Drag Force (Fluid):

Fy=—cv (linear), F;= —cv?

(quadratic)

3. Work, Energy, and Power

Work:
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Conservative Forces Potential Energy:

F = —VU, AU = _Wconservative
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Ugravity = mghv Uspring = ika
Mechanical Energy Conservation:
E=K+ U7 AE = Wnon—conservative

Power: AW
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4. Systems of Particles Momen-
tum

Center of Mass:
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Rcm, = M Zmiria Rcm = M/rdm

Conservation of Momentum: If > F.,; = 0,
then p = constant.
Impulse:
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5. Rotational Dynamics
Torque Angular Momentum:
T=rxF, L=rxp=Iw

Newton’s Second Law (Rotation):
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Moment of Inertia:
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Parallel Perpendicular Axis Theorems:
I=1Iy+Md* I,=1,+1, (planar)

Rotational Kinetic Energy:
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6. Gravitation

Newton’s Law of Gravitation:
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Gravitational Potential Energy:
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Kepler’s Third Law:

7. Oscillations

Simple Harmonic Motion (SHM):
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Solution to SHM:
z(t) = Acos(wt + ¢)

Pendulums:
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