HW1: Due Fri 1/30 In-Class Activity 1 Chem 322

1. (a) The kinetic energy of a particle is £ = %mv? Evaluate %.
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(b) A particle has velocity v(t) = Ae™" and kinetic energy E(t) = smu(t)®. Evaluate 22
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(c) The partition function for a system is ¢(T) = T?e~</*#7. Evaluate j—%.
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(d) Evaluate / ve ™ 12k8T gy You may use the following integral: [5° e "dx =1
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(e) The ideal gas law is PV = nRT. Solve for P in terms of V' and T, then evaluate (2—5)
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(f) The energy of ideal gas is U = %nRT. Without substituting, calculate <g—¥>v and (%)T'
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(g) For the ideal gas P = nRT/V, compute (%)n,T and (%)ny'
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2. The internal energy U is defined as U = kpT? (ag‘TQ>N ; where kg is the Boltzmann constant,

3N/2
and the partition function @ is defined as Q(N,V,T) = 5 (QW”ZIQCBT) /

mass of the particle. Determine U as a function of 7.
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U = kBT2 <2T = §Nk’BT

3. Starting from the ideal gas law, prove that (22 = —~— by evaluating both sides.
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The ideal gas law is PV = nRT', so we isolate each variable and take the partial.
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RHS = LHS, thus proving (g—{j) r= T 1)
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Homework Problem

Homework Problem 1

1. Consider an ideal gas (PV = nRT'), where the internal energy is given by U = %nRT.

(a) Express T in terms of U and n.

(b) Write P as a function of U and V.

(c) Compute the following partial derivatives:
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(d) What do you notice about (g—g)v and (g—g)v?




