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CH 353 Sumer 2008
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Carefully read all the problems. The first page has potentially useful information. The last page
is for extra writing space.
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Please sign at the bottom to certify that you have worked on your own.
| certify that | have worked the following exam without the help of others, and
that the work | am turning in is my own.
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1. True/False Circleeither T or Ffor each statement (10 points each)

( TP 1f A > 0and K> 1 then AcS” is posiive. K = N 62O
The activity of an ideal gasisits partial pressure.
constant (K ) will be unchanged.
PCLy(g) + CL(g)— PClis(8)

vl
@F For thefollowing reaction, if you add an inert gas at constant volume the equilibrium
@ 3 For the following reaction AyG° > 0 at room temperature

2Fe,0,(s)——4Fe(s) + 30,(g)

@F For an endothermic reaction, increasing the temperature will always increase the
equilibrium constant.




2A. (25 points)
For a particular reaction you measure the equilibrium constant to be K =2 at 300K and K =40 at
400K. What are AgH® and ARS° for this reaction?
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2B. For the following reaction, if K =4 and P =1 ’3\>W\

CO +C(s)<—>2C0(g)

2(9)

What is the partial pressure of CO at equilibrium?
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What 1s the partial pressure of CO at equlllbrlum?
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3A. SiO,(s)——Si(s) + 0,(g)

Given that A{H®sioz =-910.9 kJ mol" and A;G°sioz =-856.6 kJ mol', at what temperature do you
think SrO, will decompose under a pressure of oxygen Paz = latm?

A7 FA0.9 LT we”

6= 3 G5kl VIl
D‘i D&’ - a0 GGl — AR
Ba® gt T

= 41923 K el

3B. For the following reaction A;G°® =-37.2 kJ mol' at 298K. At this particular temperature you
have a mixture with 5xI0-4 moles of Cl, , 9xIO-Zmoles of PCI 3. and 2 moles of PClg. The total
pressure is 10> atm. |s the system at equilibrium? If not in which direction will the reaction
change to get equilibrium (toward product or reactants).

PCL(g)+ Cl,(g)— PCly(g) 5.0
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PCL()+ CL(g)—— PCT(®) T
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4. (50 Points)

e ———,

For the following reaction

Vs
N,(8) + 3H,(g)——>2NH;(g) (3 ol AT At = ~ (22 kd nrdﬁ
Data at 298K \/———’/”J
Substance AH° (kJ rnol") SO (3 K' mol*) C, (3 K rnal")
NH;(g) -46.1 192.45 35.06

You have a mixture that initially has 1 mole of nitrogen and 1 mole of hydrogen at a constant
temperature of 298K and a pressure of 1atm. As the system goes to equilibrium you measure
that 28.92 kJ of heat is released from the system.

What are AgH®, K, AgG®, and A.S° for this reaction?
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