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CHENIISTRY 128 
HOUR TEST 2 
June 19, 2009 

USEFUL INFORMATION: 

N =6.022 x 1023 R =0.08206 L· atm = 0.0083145 kJ Kw = lxl0-14
 

mol·K mol·K
 

pOH = -log[OR] 

pH = ypKa + IOg( [A-]]
[HA] 
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K Ca Sc Ti V Cr Mn Fe Co Ni Cu Zn Ga G" As Se Br Kr 

3910 40.08 44.96 47.88 50.94 52.00 54.94 55.85 58.93 58.71 63.54 65.37 69.72 72.59 74.92 78.96 79.91 83.30 
37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 
Rb Sr Y Zr Nb Mo Tc Ru Rb Pd Ag Cd In So Sb Te I Xe 

85.47 87.62 88.91 91.22 92.91 95.94 98.91 101.07 102.91 106.4 107.87 112.40 114.82 118.69 121.75 127.60 126.90 131.30 
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Cs Ba Lu Hf Ta W R" Os Ir PI Au Hg TI Pb Bi Po At Rn 
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There Are ~ Pages On This Test Including This Cover Page.
 
The Test Contains 100 Points.
 

18 



I. (45 points) Short Answers 

1.	 (4 pts) Write the Kp for the following unbalanced reaction. 

S8 (s) -1;?,iFz(g) H 5SF6 (g) 

K p = (P )'6
!~ 

CPF''l- ).2~ 
2.	 (2 pts) Kc must be (Circle one: less than, equal to~~onein order to favor product formation. 

3.	 (2 pts) IfQ is greater than Kc, the concentrations of the reactants must (Circle one:~ecrease)in 
order for the system to reach equilibrium. 

4.	 (9 pts) Indicate, by circling the correct answer, the effect of the following changes on the position of the 
equilibrium; that is, state which way the equilibrium will shift (left, no change, or right). 

Sn (s) + 2 HzO (g) H SnOz (s) + 2 Hz (g) ~H= - 97 kllmol 

a.	 Addition of more SnOz (s) ( left,~ right) 

b.	 Increasing the volume of the container ( left, ~ril~ht ) 

c.	 Cooling the reaction ( left, no change, €~ 

~CJ. 'L-	 ~ lJ
5.	 (4 points) The conjugate base of HS04- is --__'1<-' and the conjugate acid of HS04- is ~2.. i 

KOH c§~~~'hN9 NaCN	 HN03 

8.	 (4 points) In the following reaction, circle the Lewis acid and put a box around the Lewis base. 

~+ [ASCI3]- F3B-AsCh 

9.	 (4 points) What is the [OR] of a Mg(OHh solution, if the solution has a pH of 9.51 ? _ J.:l 'f...l D-':>­
I ()H :: I ~~ f I-t ~ if. 4 l' [OH] 

[blt-J ~ 10 j(jH-;;.,Vi-f_ 1f
1 :;'"3 L ~J~-')-

6. (6 points)->JoI"",","",,~e following, circle the stronger acid in each row. 

vs. HCN (pKa = 9.40) 

vs. H3P04 

7. (4 points) Circle the weak acid(s) and underline the weak base(s) of the following list. 



I 

10. (10 points) Complete the following table. 

Chemical Ions immediately 
Formula formed when dissolved 

in HzO 

L;.f--
LizS 

S~,. 

4"l.j, 
Calz - ..... 

J-

Reaction of each ion, if any, with HzO (Write NR if no 
reaction) 

~'.r- .f- H').p .-:>.:> ,Jp. 

S~-t- (~~ H~ .- .+- () ff ­

~G+ '~~.D-7 rJP.. 

r- t- 1l2.D ~ tJ~ 

II. (9 points) Indicate by circling the correct answer if a 0.10 M solution is acidic, basic, or neutral. 

a. NazS04 ( acidic, basic )6 
b. AI(CI04)3 neutral, basic )(~ 
c. NH4CN ( acidic, neutral, 

~
 
Ka for NH/ = 5.6xI0- 1O
 

Kb for CN- = 2.5xI0-s
 

II. (55 points) Calculations. Show clear, complete setup for full credit. 

12. (11 points) A quantity of2.75 g of NZ0 4 was placed in an evacuated 1.50 L flask. At equilibrium, the flask 
contained some amount of NZ04 and 2.11 g NOz. 

NZ0 4 (g) ~ 2 NOz (g) 

Calculate Kc for this process 

1,5>oL 
;; O.. Ol'1'1 

fJ1-u~ (7) ~,. .?- rJo? '1) 
0: 0'<14 0 

K(., --;:. (/J Q;vJ L 

---- r r 

~""1t.J C~t()l-(J 
c.C-.v"'t.t .+0.030t,-~0, O)v~) ~L C.O'01D~J·<:t ­

o. Q")V~~~(i\ CU,{) £-"j l,., 'J 
Ke" .;:. O. '} D 



13. (12 points) A chemical engineer is trying to convert "useless" CO2 into the chemically important compound 
CO via the following process. 

An experiment was performed in a 2.00 L flask at 686°C, and the equilibrium concentrations were found to 
be [C02] = 0.086 M, [H2] = 0.086 M, [H20] = 0.040 M, and [CO] = 0.096 M. 

a)	 Calculate K c for this process at no°c. 

V~CC£)JUl.oJ 
L­

Cc-~l [Hl,J 

b)	 If 2.02 g H20 is added to the system, what will the concentrations of all of the gases be when 
equilibrium is reestablished? 

[CO] 0, OIL fY)

Cf\ol>,.\.{ J.d;>~ l-\,fl~ i,..,J.I1JL!',.L -;. d, 05 L, M	 [H20 ] 0, u'7~ h"I 
I~ I vJ t-~ J ~ rU:.>\..-	 [C02] O. Jol.; rJ\ 

[H2] 0 II vi.> J"Y\ 
LV C ­

-,. C6~ l}) .~ I~ l.- ~ ~.-;;;? J) ~ 1-i"L-D L;) 
.l-,..A:~\ 6 ID~ 10 D( 0 f)lp {j. D1 ~ Dr 0'10 t-D, ()~ L 

C~~ ~(I-'{	 -/ -~ 

F:tu: \ 6 I D'tJ~),-l O!U<6to.~ b. C1101 o(OCiu ( 



14. (8 points) Detennine the pH of a 0.23 M solution of benzoic acid C6HSC02H (Ka =6.46 xlO-S). 

pH ;l., Yl 
C/.; JJSCo).,~ .I--	 I-t 0 ~ ~ b-t- ~ C IA CV -
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15. (11 points) Calculate the pH of the solution that is formed when 0.54 g potassium benzoate (C6HSC02K) 
is dissolved in enough water to make 225 mL of solution. 

pH ~. j~ 
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