Formula sheet
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For motion along a curved path,
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where R is the radius of the “kissing circle” and 7 points in the direction of F| (toward
center of circle).
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Near the Earth’s surface |Fy | ~ mg and AU, =~ A(mgy) g= +9.8k—
g
- 1 1
Magnitude of electric force |Fy| = @ Electric potential energy U, = —@
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Magnitude of spring force ﬁspring = ksls|
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Spring potential energy Uspring = —kos* + U,
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where a negative Uy makes Ugpring < 0. It is the same value for initial and final states, so it
cancels from the energy principle formula
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Idealized mass-spring oscillator x = A coswt = A cos ( —t) , ===
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v — stress F/A ks
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strain ~ AL/L T4

(in terms of atomic quantities) Vsound = dA | —=

Kinetic energy, valid at any speed less than ¢ K = FE — mc
Kinetic energy, valid at speeds much less than ¢ K ~ —m|v]?

Relationship between relativistic energy and momentum of a particle £?

— (pe)? = (mc?)”

More equations on next page
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# ways to arrange ¢ quanta of energy among N one-dimensional oscillators

(g+ N —1)!
g(N —1)!

Entropy S = kInQ where k = 1.38 x 107% J/K
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Probability of finding energy F in small system in contact with large reservoir is proportional

to Q(E)e E/*T



