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AP Unit 6 Quiz Free Response Practice #1 [2007 #1, 6 points, modified]

1. Asample of solid U3Os is placed in a rigid 1.500 L flask. Chlorine gas, Cl,(g), is added, and the flask is heated to
. 862°C. The equation for the reaction that takes place and the equilibrium constant expression for the reaction are
given below.
U30g(s) + 3 Cla(g) © 3 U0,Cl(g) + 0,(g9)

When the system is at equilibrium, the partial pressure of Clz(g) is 1.007 atm, the partial pressure of UO,Clz(g) is
9.734 x 10~* atm, and the partial pressure of 0,(g) is 3.245 x 10~ atm.

a. Write the equilibrium constant expression, K, for this reaction and calculate the value of K for the system
at 862°C. [2 points]
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b. Calculate the concentration of Cl»(g) at equilibrium. [1 point]
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c. Calculate the Gibb’s free-energy change, AG®, for the reaction at 862°C. [1 point]
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d. After a certain period of time, 1.000 mole of Q,(g) is added to the mixture in the flask. Does the mass of
UsOs(s) in the flask increase, decrease, or remain the same? Justify your answer. [2 point]
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AP Unit 6 Quiz Free Response Practice #2 [Laying the Foundation, 9 points]

2. When 3.29 moles of nitrogen gas, N2, and 2.95 moles of hydrogen gas, H., are placed in a 5.00 L evacuated .
container at 773 K, ammonia gas, NH3, is formed according to this equation: N,(g) + 3 H;(g) < 2 NH3(g)

When equilibrium is established, 0.565 mole of NH3(g) is present in the flask.

a. Write the expression for the equilibrium constant, K, for this reaction. [1 point]

CNHT

¢ [N,3 \:H{f

b. Calculate the equilibrium concentrations, in mol L%, of the following gases in the container at 773 K.
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c. Calculate the value of the equilibrium constant, K¢, at 773 K. [1 point]
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d. When the same reaction is carried out at 298 K,|{the number of moles of NH; present at equilibrium is much
farger than 0.565 mole. Is the forward reaction endothermic or exothermic? Justify your answer. [1 point]
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e. Calculate the value of the equilibrium constant, K., for the reaction below. [1 points]
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