CHEM 1006 – Winter, 2012   MIDTERM TEST #2  −  50 minutes – calculators allowed
· Make sure that your name and student number are clearly PRINTED on your test booklet

· Do the questions in any order – First, do what you know best!

· Only work on the right hand pages of the test booklet will be marked

· Spread out your work – do not write your work in the margins (you may put question numbers/letters there)
45%
1.
For the reaction:  H2O(g) + Cl2O(g) → 2 HClO(g)   given the equations below:

a)
Calculate ΔH⁰rxn

b)
Calculate ΔS⁰rxn

c)
Calculate ΔG⁰rxn at 21⁰C

d)
Calculate ΔG⁰rxn at 95⁰C


e)
Determine the temperature range, in ⁰C, over which this reaction is spontaneous.

Equations:

ΔH° (kJ)
ΔS° (J/K)


2 Cl2(g) + O2(g) → 2 Cl2O(g)
160.6
532.2

Cl2(g) + H2(g) → 2 HCl(g)
‒184.62
373.58

2 HCl(g) + O2(g) → 2 HClO(g)
117.2
‒224.3

2 H2O(g) → 2 H2(g) + O2(g)
483.6
‒377.4
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2.
Ethyne C2H2 (H‒CΞC‒H), also called acetylene, is used in welding.  It can be produced by dehydrogenating ethane, C2H6 (H3C ‒CH3) in the reaction:  C2H6 → C2H2 + 2 H2.  Use bond energies from the table below to estimate the standard heat of reaction for this process.
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3.
You carry out a formation reaction for ammonia, NH3(g) in a 1.00 L container.  You initially put in 1.00 mol N2(g) and 3.00 mol H2(g).  When the reaction reaches equilibrium, you find that you have 0.85 mol N2(g), 2.55 mol H2(g) and 0.30 mol NH3(g).  The reaction is:  N2(g)+ 3 H2(g) → 2 NH3(g).  Calculate Kc.
DATA and EQUATIONS

	Selected bond energies

	
	B.E. (kJ/mol)

	H‒H
	435

	H‒C
	415

	C‒C
	345

	C=C
	615

	CΞC
	835


ΔG⁰ = ΔH⁰ – T ΔS⁰
T(K)  = T(°C) + 273

