P Chemistry @

. W ¥ NH,Cl 2 NH,, +HCl, AH = +42.1 kilocalories

Suppose the substances in the reaction above are at equilibrium at 600K in volume V and at
LW _) pressure P. State whether the partial pressure of NH3(g) will have increased, decreased, or

remained the same when equilibrium is reestablished after each of the following disturbances of
the original system. Some solid NH4Cl remains in the flask at all times. Justify each answer

with a one-or-two sentence explanation.
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““" Ammonium hydrogen sulfide is a crystalline solid that decomposes as follows:

NH,HS, - NH,,, + H,S

a. Some solid NH4HS is placed in an evacuated vessel at 25°C. After equilibrium is attained,
the total pressure inside the vessel is found to be 0.659 atmosphere. Some solid NH4HS
remains in the vessel at equilibrium. For this decomposition, write the expression for Kp
and calculate its numerical value at 25°C.

b.  Some extra NH3 gas is injected into the vessel containing the sample described in part (a).
When equilibrium is reestablished at 25°C, the partial pressure of NHs in the vessel is
twice the partial pressure of HyS. Calculate the numerical value of the partial pressure of
NH3 and the partial pressure of HjS in the vessel after the NH3 has ben added and the
equilibrium has been reestablished.

C. In a different experiment, NH3 gas and H»S gas are introduced into an empty 1.00 liter

vessel at 25°C. The initial partial pressure of each gas is 0.500 atmospheres. Calculate the
number of moles of solid NH4HS that is present when equilibrium is established.
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/2003 AP® CHEMISTY FREE-RESPONSE QUESTIONS (Form B)

2HI(g) & Hye) + I)(g)

1. After a 1.0 mole sample of Hl(g) is placed into an evacuated 1.0 L container at 700. K, the reaction represented
above occurs. The concentration of Hl(g) as a function of time is shown below.
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a) Write the expression for the equilibrium constant, K, for the reaction. < - . H—.C T
( C
(b) What is [HI] at equilibrium? 2uT(y) = HLQ)) + 5,6)
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(c) Determine the equilibrium concentrations of H,(g) and I(g).

(d) On the graph above, make a sketch that shows how the concentration of Hz(g) changes as a function

of time. N C I\\M >< lo/‘\)

() Calculate the value of the following equilibrium constants at 700. K. t c -
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0 K, ¢ ¥o)
WK = ke§ Sme An=O = 814
() At1,000K, the value of K, for the reaction is 2.6 x 10~2. In an experiment, 0.75 mole of Hl(g),

0.10 mole of H,(g), and 0.50 mole of 1,(g) areplaced inal 0 L container and allowed to reach

equilibrium at 1,000 K. Determine whether the equilibrium concentration of HI(g) will be greater than,

equal to, or less than the initial concentration of HI(g). Justify your answer.
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2004 AP® CHEMISTRY FREE-RESPONSE QUESTIONS (Form B)

Na(e) + 3Hy(g) 2 2 NH;(g) (:)

, the value of the equilibrium constant, K,,is 3.1 x 10~ ar 700, K.

1. For the reaction represented above,

(a) Write the expression for the equilibrium constant

2
K, , for the reaction. kp = @“3)

(b) Assume that the initial partial pressures of the gases are as follows (O ) ( p >?
Py, = 0.411 atm, Py, = 0.903 atm, and pNH = 0.224 atm, o 2

(1) Calculate the value of the reaction quotient, Q, at these initial conditions.

(i) ~Predict the direction in which the reaction will proceed at 700. Kiif the initja) partial pressures are
those given above, Justify your answer,

(d) The value of Kp for the reaction Tepresented below is 8.3 x 10-3 a 700. K.

NHi(g) + H,S(g) 2 NH,HS(g)

Calculate the value of K, at 700. K for each of the reactions represented below.
() NHHS(g) 2 NHu(g) + H,S(g)

(D" 2Hy5() + Ny(e) + 3Hy() 2 2NH,HS(g)
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