CHEM 1210
Exam 1
February 5™, 2014 Name:

You have one hour and fifty minutes to complete this exam. Answer all questions, full work must be
shown to receive full credit. A formula sheet and periodic table is provided, if you do not understand a

question please ask for clarification.

1) (4 marks) Balance the following oxidation reduction reaction occurring in acidic solution:

Bro, + N,O - HNO, + Br,
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2) (3 marks) For the following balanced oxidation reduction reaction:

2Crly + 27C), + 640HY = 54CI" + 2Cr0,* + 610," + 32H,0
439 ~ 1

ot
a) What species is the reducing agent? (2{ :lzz

b) How many electrons are involved in the reduction half reaction? 5{ Q. OV g\(e —

c) Determine the equivalent mass of Crls
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3)

(3marks) A 1.874 g sample of an ore that contains molybdenum is dissolved in acid, passed
through a Jones reductor (which converts all molybdenum to Mo**), and then titrated with
23.76 mL of 0.1234 N KMnQ,, during the titration the Mo®" is oxidized to MoO,”. Determine the
%(by mass) of Mo in the original ore sample.
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Part 1 -An evacuated flask is charged with BrFs gas heated to 1000 K and allowed to attain
equilibrium. The K, value is determined to be 1.4 x 107

2BrFs(g) > Bry(g) + 5Fy(g)  Kc=1.4x107°

a) (1 mark) Determine K, for this reaction at 1000 K.
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b) (1 Mmark) If the volume is reﬁi at const t e reaction will shift:
< and the K will:
(9/

¢) (1 mark) AH = -1050 kJ for this reaction, if the temperature is reduced to 750 K the reaction

will shift:

? and the K. will: /!\

d) (1 mark) What is the equilibrium expression (not value) if the temperature is reduced to 45°?
(The boiling points are Br, = 59°C, F, = -188°C and BrFs = 40.5°C)
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4) Part 2 A flask was charged with 4 atm of C;H,(g) and 2 atm of H,(g) and the equilibrium:
3C2H4(g) p—_ C5H5(|) + 3H2(g) Kp =125
established.

a) (1 mark) In which direction did the reaction shift in order to establish equilibrium? You must
show proof.
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b) (3 marks) What were the equilibrium pressures of all species?
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5) (2 marks) You have collected samples of two hases for use in the lab, one is 0.100 M NaOH and
the other is 0.100 M CH3NH, {(methylamine). Unfortunately you forgot to label the beakers and
when you get to your benchtop you do not know which beaker contains which base. Describe
clearly how you could quickly and safely determine which beaker contains which base.
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6) A 20.00 mL sample of 0.075 M nicotinic acid, HCgH4NO,, is titrated with 0.050 M NaOH. The K,

for nicotinic acid is 1.4 x 10”,

Determine:

a) (1 mark) The volume of NaOH to reach the equivalence point.
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b) (2 marks) The pH of the original acid solution. N
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¢) (1 mark) The pH half way to the equivalence point.
ph=plle = - \@ﬁ(wc 4 - 445

d} (3 marks) Sketch the titration curve labelling all important points and regions.
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7) (2 marks) Determine the pH of a solution prepared by combining 300.0 mL of 0.125 M HCIO (aq)
with 200.0 mL of 0.0750 M NaClO. The K, for HCIO is 4.0 x 10

HCWO « o = Com+ 0T
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8) (3 marks) For each of the following solutions indicate if you expect the solution to be acidic,
basic or neutral:

N\,
a) 10,0 mL of a 0.10 M sodium acetate solution: &Lﬁ\c

b) Water at 10°C with a pH of 7.27 MMé

c) 10.0 mL of 0.10 M NH; and 10.0 mL of 0.10 M HCI: M&Q /




