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PS#7 CHEM 113 -General Equilibria - (Revised 1/2004)

Text:Zumdahl-Chapter 13 (13.1-13.7)
Problems: 1.8.9.11.13,15.17.19.21,23,25,27,29.31,33,35.39.41,43.47,51,55,57.59.61.67.71

Additional Problems:
I Answer questions concerning the following reaction:

INGHCO3 (s) == Na2CO3 (s) + Hp0 (g) +CO2 (g) , AHpxn = 128 k)

How will this reaction shifi if the following changes are made (on the system in equilibrium)?

a. removing CO2 (g) 'h—flﬂ'rﬁ Q. gthl‘ rfﬁh‘i- Q. ‘5{41‘[:" r:ﬁh‘c
i D
]: il::r:::gszlr:;i;igtimpﬂramm it b 5%1'“‘ ]Ej'_‘f ol ¥vio J‘&L’t -
d. adding NaHCO3 (s) o =
2 Write an equilibrium constant expression for each of the following reactions:
a. 2NOCl(g) == 2ZNO(g) + Cla(g) oy e E““:}_ ez, | o, K= E__._N Hﬂ

' 1 ot
b.Hy (g) + Bra(l) = 2 HBr(g) L [y} (14387
F]
¢. NHi(agq) + H307 (aq) = NH4 ™ (ag) + H20O (1) b W = ,.__._EHBT] o g = Lﬂuj‘

) oo

3. A 1.00 L vessel contains 0.777 mole of SO3 (g) at 1100 K. What is the value of K¢ for the following
=N
|

d.C(s) + COz(g) = 2CO(g)

reaction if 0.520 mole of SO3 remains at equilibrium? T

o \
2503 (z) = 2502 () + O2(p) Kc: Al )
|
el  Camseme oo
4. Given the following reactions:
Na(g) + Oz2(g) = 2NO(g), Kp=23x104
2NO(g) + 02 (g) = 2NO2 (g), Kp=13x104

Calculate Kp and K¢ for the following reaction:

N () +202 () = 2NO2(g) ez szﬁxlo

'—'—-‘—"--I} P\.‘;. [.-'-I“L '-J' ?fit!l{
5 Consider the following equilibrium: .
S02(g) + NO2(g) = NO(g) + SO3 (g)

/

i 7o

where K¢ = 85.0 at 460 °C. The following mixture was prepared in a reactor at 460°C:
[SO2] = 0.0200 M, [ NO2 | =0.0200 M, [NO ] =0.100 M, [ SO3 ] = 0.100 M
™3

¥=28,2Lx10 "M

ilibrium 15 reached?

i
Cwﬁl: O oo+ = 1.033 A f_‘:’ “’l._

50, ]-m, 1:063 16" M

What will the concentration of the four gases be whtn

-

(50, = O.owe % ,_H 1% 16, M
El“‘-’ﬂ-t' Iy F"’i
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Text:Zumdahl-Chapter 14 (14.1-14.12)
Problems: 1,2.5,17,19.21.25.27,29,31,33,35,37,39.41.43,45.47 49.51,53,55,57.63 *.65,69.71,73,75,71,

79.85,87,89.93,97* 99.103,119,125,129*,135*

Additional Problems:

Net Ionic Equations and Other Useful Stuff

Write the acid dissociation reaction for nitrous acid in water.

@AHUI@ + 'i-'llﬂ:l

2. Write the base dissociation rcactiun for bisulfite 1on in water.

HS0; g + Ba®e,

= WK,;50,

= HSG (‘:l‘ 4

%

+ OW,

li‘-}-'
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3. Write the net ionic equation for the reaction resulting from mixing 0.1M HCI and 0.1M KOH.

G55 Uyt & Oy =

HO0 ¢ KOy,

4. ' I Ie the net ionic equation for the reaction resulting from mixing 0.1M HNO; and 0.1M KOH.
w,
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@hc net ionic equation for the reaction resulting from mixing 0.1M HCl and 0.1M NaHCO3

Sh Wi Hsﬁ*ﬁ;* "j‘msf“y
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6. Wri e net ionic equation for the reaction resullmg from mixing 0.1M HCN and 0.1M NaF.
WAGWE g T ) HeNy ¢ Foy = NR
7. Calculate the following :
Solution pH pOH [H301] [OH"]
0.060 M
(> HC104 Racar & 12,38 0.0 \L0M |.ia”+x‘f0,-.1
0.060 M ) S G
Rvigongy | 3.08 | 0.42 | 8B« m| odzom”
. 0.060 M L
T R 2.2 .34 5.00622M | 16! ¥10"M
0.060 M A -
%) e .02 2 .58 q,55 x10™m| G- 00l04M
-}E]'* i ‘nu‘il‘ :"‘mlijl-’lr ih Dle'd-E UHH

8. Calculate the % ionization of the following solutions:

a. 0.50 M HC,H;0; (ag), K, = 1.8 x 107
s g g i JERLLCE

b. 0.50 M ethylamine (CoHsNHa), Ky =4.3 x 107

TZl‘? %M
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PS#9 CHEM 113 -Mixing Problems, Buffers, and Titrations - (Revised 1/2004)

Text:Zumdahl-Chapter 15 (15.1-15.5)
Problems: 1,3,13,15,19,21,23,25,27,29,31,33,37,41,49,53,55,57,59,63,65,107*,109*,113,115,117*

Additional Problems:
1. What is the pH of a solution prepared by mixing each of the following:
a. 45.0 mL of 0.45 M hydrobromic acid with 35.0 mL of 0.55 M potassium hydroxide.
( {iﬂﬂF‘_ Wi C[fij )

b. 45.0 mL of 0.45 M hydrofluoric acid with 25.0 mL of 0.55 M potassium hydroxide

( hore in cliss)

c. 45.0 mL of 0.45 M hydrobromic acid with 25.0 mL of 0.55 M potassium nitrite.

(dene Wi elesy )
d. 25.0 mL of 0.45 M hydrobromic acid with 35.0 mL of 0.55 M potassium nitrite,

@"‘tmth’if})

2. If 1.0 mmole of HC;H304 in 50.0 mL of solution is titrated with 0.080 M NaOH (aq):

a. What will be the pH when 20.0 mL of NaOH is added?
P H= 10433 ys base
b. How many mL of NaOH (aq) will be required to reach the equivalence point?
[2.C m 2
¢. What will be the pH at the equivalence point?

pH= 8. 48

3. If 2.5 mmole of NH; in 75.0 mL of solution is titrated with 0.10 M HCI (aq):

a. What will be the pH when 30.0 mL of 0.10 M HCl is added?

P‘é,: Tid %3 aed.

b. How many mL of 0.10 M HCI (aq) will be required to reach the equivalence point?

15 .0 W

¢. What will be the pH at the equivalence point?

oH= 5. 4%



