PHYS252 General Physics: Formula
Part 1. Mechanics
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Work, Energy & Momentum
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Part 2. Thermo physics and Thermodynamics
Ideal Gas Law (Equation of State): pV=nRT Number of moles: n = % = Ni

A
Molecular Energy
Average Kinetic Energy of a molecule of an Ideal Gas : KEg,,; = %kT where i is the degree of freedom
Internal Energy a gas system: U = N.KEy,; = %.éRT in a process, change of U is: AU = %.%RAT

Maxwell-Boltzmann Distribution and Molecular Speeds
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Maxwell Distribution Formula: /(?) = 47 (zopp) " vPe 3T Most Probable Speed: v, = /ZkBT = ’ﬂ

AVerage Speed: Vavg = ’S:ZT = % Root Mean Square Speed Vrms = ’BkBT ’BRT

Boltzmann Distribution Law: High-dependence of pressure in the atmosphere P(z) = P(0)e "BT =P(0)e” R1?

_mg ., _kg,
Distribution of Particles in the atmosphere: ny(2) = nye kpT" = = nge RT"

First Law of Thermodynamics: AU=W + Q (Work done on the gas + heat gained)
Consequence of the First Law: AU = 0 for an isolated system; (for a closed cycle: AU=0 W =-Q =Q’; or Q=-W=W'

o= Q= MC’ AT
Isochoric Process (V = const); => Equation: ;— const — T2; Work done: W = 0; Heat Received:
vV, _ V.
Isobaric Process (p=const)=> equation ¥= const™ T. = T»; Work done by gas: W= p(V2-V1); Heat Received:

Q= "}—pr/_\T
Isothermal Process (T = const) PV = const; AU = 0 because AT = 0. Work done by gas= Heat Received: W' = Q
2 RT.mZ
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Adiabatic Process (Q =0, dQ=0) Work done on gas: W = AU =

const

RAT; State Equations: PVY = const; or TVY™!
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Entropy and the Second Law of Thermodynamics : Defination of Entropy AS = [ % of reversible processes

Second Law Expression: D F =0 (equal for reversible processes);  For a close/isolated system: dS = 0

Change of Entropy of an Ideal Gas through an equillibrium process :
AS = %C’,, In % + %Rln ;‘JI = %’C.v In ﬁ—f + %Cp In :’/Jl
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Isobaric Process:

Entropy in a Reversible Process:

Isochoric Process:
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Efficiency of a heat engine: e = =1 — %eoua Carnot Engine: e, = 1 —
Qhot Qhot




