Chemistry 232 Test2 (23 March 2018) Name:

¢ please answer all 5 questions in the spaces provided » all questions are of equal value
e this is a 2-hour test * no books or notes are allowed
» a calculator and the equation sheets provided may be used ¢ no marks for unreadable answers

1. This question refers to the zinc-bromine battery:

Zn(s) | ZnBr2(aq, 2.50 mol kg~') | Brx(g, 1 bar) | Pt(s)
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b) Write the Nemnst equation for the battery and calculate the battery voltage (E) at 25 °C.
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2. a) i) Production of lithium has more than tripled since 2000. What is driving this demand?
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ii) Electrolysis of aqueous I j ions i uitable for lithium production. Why?
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iii) Devise a cell to produce lithium by the electrolysis of molten LiCl. Give the cell reaction.
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b) The distribution of molecular speeds in a sample of Oz is described by the function plotted below.
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ii) Estimate the percentage of O2 molecules with speeds less than the most probable speed.
abouwt 83 Kammls =5 85 (0-050)Fowa <V )
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iif) Calculate the temperature of O, molecules. Use 32.00 g mol-? for the molecular weight.
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3. This question refers to the velocity distribution function f(v,) = 7 exp| — s |,
27kT 2kT

a) The Boltzmann distribution, a fundamental law of nature, states that the probability of finding
molecules with energy E; is proportional to exp(—E; /kT). Explain why the velocity distribution

function f{vx) illustrates Boltzmann’s law. _ e
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b) Why is it important that distribution functions such as f{vx) be normalized?
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c) Use f{vy) and the definite integral _[u e™du = zi Z 1o prove < >=kT/m.
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d) Use the result < v, > = kT/m to show that the average kinetic energy of a molecule is 3k7/2.
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4. a) The pressure of an ideal gas is doubled at constant temperature. What effect does this have on:

i) the number of collisions per second for one gas molecule S’ZT :
[dowbled) (2= % == >
i) umber of molecular collisions per second per cublc meter
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iv) t}}e viscosit
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b) The thermal conductivities of fiberglass and foam insulation are 0.043 J m“ K-!s-!and
0.112 I m=' K-! s-!, respectively. Which provides better insulation: a S-cm-thick layer of
fiberglass or a 12-cm-thick layer of foam? Justify your answer.
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c) A siphon tube (300 cm long, 0.80 cm inner diameter) is used to ﬁeh‘mm

The inlet and outlet pressures are 1.011 bar and 1.000 bar, respectively. How long will it take to
drain 45 L of gasoline from the tank‘? Use,0.00078 Pa s for the gasoline viscosity.
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5. This quesfion refers to a clay particle suspended in water. Data:
r= g 275 X[107%m)

particle diameter = 0.55 X 10~ m water viscosity = 0.000890 Pa s
particle density = 1750 kg m—3 water density =997 kg m—3
2=9.80ms2 T=290K

a) i) Calculate the sedimentation speed (terminal speed) of the particle.
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ii} Calculate the distance the particle sinks in one day. (/ I | ay = 724 (3 GOO) S
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b) i) Calculate the diffusion coefficient of the particle. ( 12 m W‘)
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ii) Calculate the rms displacement of the particle ( /< x? > ) after diffusion for one day.
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