WORKSHEET: CHEMICAL EQUILIBRIUM Name
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FOR ALL EQUILIBRIUM PROBLEMS, YOU MUST:
1) Write all equilibrium equations
2) Write all equilibrium concentrations
3) Write all equilibrium expressions

SET A:
1. a) What is the equilibrium constant expression for the reaction:

3Fe(s) +4 HpO(g) ~—  FegO4 (s) + 4Hz (g)  Ans: [Ha)¥[Hp0)*

b} The equilibrium constant, K¢, for the reaction:

Q— H ceve " (2NOCI @ == 2 NO () + Cl2 (g) is24x107 =\
What is the equilibrium constant, Kg, for the reaction:

13 Cla(g)+ 28 NO () == (25 Nocilgy e =L ¥

Ans: 1.6 x102
c) Given the following equilibrium equations and their corresponding equilibrium constants:

W e 4) 2 COz(g) + HeO(g) == 2 02 (g) (ccho (gb Kc=6.1x108

©) CHg(g) + 2 Op (g) == CO5 (g) + 2 H20 (q) Ko =1.2x1014

Find K¢ for the reaction: GHz(g) + GOz (g) =~ (CH2C0 (@ + H20 (d) e = |
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Ans: 7.3 x 1022
2 A mixiure of 9.22 moles of A, 10.11 moles of B, and 27.83 moles of C is placed in a one-liter
container at a certain temperature. The reaction is allowed to reach equilibrium. At equilibrium the number
of moles of B is 18.32. Calculate the equilibrium constant for the reaction:
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: ¢ (- P 1L.83 _____—-——“—-—T—-_
Pr.ﬁ’uf* < +4.10 rAx = 3 (4.10) EM

. () (e b e by R = B
o Calc \p_____,_:p

v = 400
K, = Lel’?
Cay Onl® .
- (x1-8%-%x)

Co.aa+x) (183"

Ans: 0.832
- EJ_‘I.':‘:’:B ~ 3Cy.ve)) "

(et.a>+ 410) C LB'%SL

W

« @3



3. a. At a certain temperature, Kg is 4.13 x 10 2 for the equilibrium:

J

2 1Br () - I2 (@) + Brz (a)
Assume that equilibrium is established at the above temperature by adding only I1Br (g) to the reaction
flask. What are the concentrations of I2 (g) and Bro (g) in equilibrium wit@%ﬂlesﬂiter of IBr(g) 7
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Ans: 2.52x 103 M
b. What was the initial concentration of 1Br before equilibrium was established?
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4. 0.924 mole of A (g) is placed in a 1.00 liter container at 700 ° C, where it isﬁa.s % E[issociated \

when equilibrium was established.

3 A(g) =~ 5B (g +2C g
What is the value of the equilibrium constant, K¢, at the same temperature?
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5. The equilibrium constant for the reaction:

2NO (g =Nz (g + 02 (g
i52.60% 103 at 1100 °C. If 0.820 mole of NO (g) and 0.223 mole each of No (g) and Og (g) are mixed in
a 1.00 liter container at 1100 °C, what are the concentrations of NO (g), N2(g), and O2 (g) at equilibrium?
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Ans: [NO)=1.15M
: [Ng] = 0.058 M
[Cl2]= 0.058 M

Cnol = .820x X Cted) = 1AM

‘__N;:&L Lo\ 7 0223 = ct = c.oSe M

)



P H

m

SETB :

1 A mixture oﬁ1 .16 mole of A, 1.35 mole of B and 0.641 mole of C is placed in a one-liter container !
at a certain temperature. The reaction was allowed fo reach equﬂibnum.‘At equilibrium. the number of

moles of Als 1.95. l'CalcuIale the equilibrium constant, K, for the reaction:

—
C v t I
2A(Q == 2 B (g +C (9 | ¢ | X
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o |0.822 mole of 803 (g) is placedin a 1.00 Iiterk;ontainer at 600 K. 38.7 % of the SO3 (g) are
decomposed when equilibrium is established.
2 803 (9) ~— 2802 (9) + Oz (9)
What is the value of the equilibrium constant , K¢, at the same temperature?
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3. For the equilibrium:

2 BiCl (g) = Bra(g) + Clz (g)

al 205 °C, the equilibrium constant, K¢, is 0.143. If 1.34 moles each of Brz (g) and Clz (q) are introduced

in a container which has a volume of 11.0 liters and allowed to reach equilibrium at 205 °C, what would be
the concentrations of Bra (g), Cl2 (g), and BrCl (g) at equilibrium?
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Ans: [Clol= 0.0529 M
X = Lokl [Brol= 0.0529 M

[BrCll= 0.138 M
4. a. What is the numerical value of the equilibrium constant, K, for the reaction:

P 8N @ 43\ @ = [6lN0@ K C=
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if the equilibrium constant for the reaction:
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b) What is the equilibrium constant expression for the reaction:
2 Ni(s) +2C0n (g =~ 2 CO (g) + 2 NiO (s)
Ans: K= [COJ2/[CO2)2
5. For the reaction:
—_—

2NO2 (g) + Oz (g = 2 NOg (g)

at923 °C |, Kgis 42.5. If 0.0500 mole of NO2 (g), 0.122 mole of Op (g) and 0.300 mole of NOg (g) are

mixed in a 1.00 liter container at 923 ° C, in what direction will the reaction proceed?(Shaw your calculation
to prove that your answer is not a guess.)
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SETC:
1. For the equilibrium:
2 NO (g) ~— N2 {g) + Oz (g)
at 300 K, the equilibrium constant, K¢, is 0.185. If 1.45 moles each of N2 (g) and O2 (g) are introduced in

a container that has a volume of .00 liters and allowed to reach equilibrium at 300 K, what are the
concentrations of N2 (g ), Oz(g).and NO (g) at equilibrium?
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2. 1.87 mole of A (g) are placed in a 1.00 liter container at 700 K. 43.3 % of A (g) had
decomposed when the reaction reached equilibrium . ————— |
2Afg) = 3B g + C (g oy |
What is the value of the equilibrium constant, K, at the same temperature? . C ceadlc "
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3 a. What is the equilibrium constant expression for the reaction:
2 Fe(s) + 2 NO2{gg =— 2 NO (g) + 2 FeQ (s)

Ans: K= [NOJ2/NOg]2
b. What is the numerical value of the equilibrium constant, K¢, for the reaction:

2s03 (g ¥— 2 8029 + O2(5) Vo = A

if the equilibrium canstant for the reaction given below is is 2,7 x 1073 2
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4, A mixture of 3.31 moles of A, 4.33 moles of B, and 5.95 moles of C is placed in a one-liter
container at a certain temperature. The reaction was allowed to reach equilibrium. Al equilibrium, the
number of moles of B is 6.16 . Calculate the equilibrium constant, K¢, for the reaction:

Afg = 3 B +2C¢Cqg
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5. For the reaction:

2A(g == B (g + Clg

at 900 °C, Kgis 1.40 x 10 -3, 1f 0.780 mole of A (g) and 0.244 mole each of B (g) and C (g) are mixed in a
1.00 liter container at 900 ©C, what are the concentrations of A, B, and C at equilibrium?
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