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Useful equations
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sin § = PPt cos @ = L tanf = - o o
hypotenuse hypotenuse adjacent o
0
adjacent
tan 6 = 6 Pythagorean Theorem: ¢? = a? + b? for a right triangle.

The quadratic equation is az? + bz + ¢ = 0, the solution to which is @ = =bEvb—dac V;f_‘mc.

—

A-B = ABcos «, where « is the angle between Aand B.
A-B=A,B,+A,B, + A.B..

A x B = ABsin ¢, with the direction determined by the right-hand-rule, and ¢ is the angle
between A and B.
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Efinal = Eim’t + Wnc E = Ug + Us + Ktranslational + Krotational
Kiranslational = %mUQ K otational = %Iwz
Us = ska? Uy = mgh (when on a planet)
Fyravity = G"?}QmQ (when not on a planet)

The parallel axis theorem states that the moment of inertia about any axis that is parallel to and
a distance d away from the axis that passes through the center of mass is given by I = I.,,, + Md>.
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TABLE 12.2 Moments of inertia of objects with uniform density
Object and axis Picture I | Object and axis Picture I
Thin rod, ML} Cylinder or disk, LMR?
about center — . aboul center

I ‘ /
Thin rod, 22 imL? Cylindrical hoop, MR?
about end - > about center

L
Plane or slab, 5 Ma* Solid sphere, MR’
aboul center b about diameter

‘ s

a
Plane or slab, Ma® Spherical shell, MR’
about edge about diameter
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Translational Equations

Rotational Equations
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