First Midterm Examination, CH20B, Winter 2014

Thursday, February 6, 5:00 to 6:50 pm

NAME:

CIRCLI > "TION: 9 ¢

This examination is composed of four problé.ws. wv an parts UL Al THE problems. You have
one hour and fifty minutes to complete the exam. You may use your textbook, one page
of notes (front and back), and a noncommunicating calculator of your choice in working

the exam.

Problem 1: of 25 points
Problem 2:  ; of 25 points
Problem 3: < of 30 points

—

Problem 4: 20O of 20 points



1. For this problem assume all gases behave as ideal gases.

(a) (15 points) The metabolic oxidation of glucose (CeHiz Og) proceeds according to the
balanced reaction equation

CoHi1206(ag) + 602(g) — 6CO2(g) + 6H20()

Calculate the volume of CO2(g) produced at 37 °C and 1.0 atm when 25.0 g of glucose
is consumed in this reaction.

(b) (10 points) A piece of COs(s) having mass of 6.00 g is placed in a 10.0-L container in
which Ny(g) is already present at 750 Torr and 25 °C. The COz undergoes complete
sublimation, leaving a mixture of Ny (g) and COq(g) at the new temperature of 20 °C.
Determine the total pressure of the final mixture.
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(H,0) in an acidic aqueous solution can be

9. The concentration of hydrogen peroxide
(MnOj ) solution. The unbalanced

determined by titration with a permanganate-10n

titration reaction involves

MnOj (ag) + H20z(ag) — Mn*" (ag) + 02(g)

(a) (10 points) Balance the titration reaction equation.

mL of a hydrogen peroxide solution it requires

(b) (15 points) Suppose in titrating 12.0
solution to reach the endpoint. Determine the

15.0 mL of a 0.150 mol/L MnOj (aq)
H,O, concentration of the original solution.
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ith mass 2.50 g is dissolved in water to yield a solution of
°C. The osmotic pressure of the solution is measured to be

\ N L

3(a) (15 points) A protein W
volume 120.0 mL at 23
0.0423 atm. Determine the molar mass of the protein.

~

(b) (15 points) A solution of 2.3 ¢ of ethanol in 1.00 kg of H,S04(1) has a freezing point
that is 0.92 °C lower than that of pure H,S04(1). Determine how many particles
are formed as one molecule of ethanol goes ‘nto solution in HaSO4(l) given that the

freezing-point-depression constant for the solvent is 6.12 K-kg/mol. \'S 11
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4(a) (10 points) At its normal melting point of 624 °C the density of solid plutonium is
16.24 g/cm? and that of liquid plutonium is 16.66 g/cm?. A sample of liquid plutonium
at 625°C is strongly compressed. Predict what phase changes, if any, will occur due
to the compression. Explain your answer fully.

(b) (10 points) The triple point of Hp is at 13.8 K and 0.069 atm. (i) Determine the vapor
pressure of Ho(s) at 13.8 K. (ii) Identify the phase change(s), if any, that occur when
a sample of Ha(s) at 0.030 atm is heated from 5 K to 300 K. Explain your answer
fully. :
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