NAME:
Lab Section: __1(TuTh@3:30pm) __2(TuTh@9:30am)

CHM 102 Winter 2009
20 points, 30 mins. Basic Competency Quiz #5 week 9
Chemistry, 7" ed., Zumdahl & Zumdahl, sections 15.2-15.4
Wallace revised 03/04/2009

Unless otherwise specified, each question is worth 5 points.

1. A solution contains both 0.40 M benzoic acid, HOOCCgHs (K:=6.5x10") and 0.40 M sodium
benzoate, NaOOCCg¢Hs. Calculate the pH of this solution.

TS A Bupae | Pha=-log(¢.5xip7)
= 4‘[7
W= pla+ |oq (BAE] D
g prat log (Acip] = F.19 + /Oj /% = /1

2. 0.025 moles of NaOH is added to 1.0 L of the solution described in problem #1. (Disregard
any change in volume.)

a. Calculate the change in pH that occurs when, (3 points)
Nasi + HOOC 4 —s NavociHr  + Hyo

0.007me[ 4,40 0 .40 ——
—0.025 *+ 0.01 1+ 0,005
z ~ 0.3p 0.4y -

:‘_ *.17"/
p [B/FJ€7 0 45 [—*—/
FH= Pea + ’j Thcon = 419 + /aj O.Zﬁ = 419 +4,05

b. 1.0 L of pure water that contains 0.025 mol NaOH has a pH of about 12.40. Briefly - in

about 1 sentence - explain why the pH did change to about 12 after adding the NaOH
to the solution. (2 points)

75 A BuFFer; BUFFEZS Pesisr drases
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CHM 102 Winter 2009
20 points, 30 mins. Basic Competency Quiz #5 week 9

Chemistry, " ed., Zumdah! & Zumdahl, sections 15.2-15.4
Wallace revised 03/03/2009

Unless otherwise specified, each question /s worth 4 points.

3. Calculate the change in pH that occurs when 0.020 moles of HCl is added to 1.0 L of each
of the following solutions:

a. 5.0 Mbenzoic acid, HOOCCgHs (K;=6.5x10") and 5.0 M sodium benzoate, NaOOCC¢H:-.

(2 points)
Na 00+ Ul —s Hooe ¢ oy £
5.0 0.0L0 5.0
00w —0.0L0 7"0‘02?*

5o 6 so e
Pl plat log YHET _ 45 Fleg ()

b. 0.010 M benzoic acid, HOOCCeHs (K3=6.5x10") and 0.010 M sodium benzoate,
NaOOCCsHs. (2 points)

Na 00cCottr + Moo — hooCe i 0.030 me| Het

0 .02/0 0 020 0.000 /.0 L
=0.0/0 =0.010 ff_{)lg _ @10&03 ‘f[H*J
“ 0.03p 0020 mo|

| ’9[4;-—(0j (0.050)
| = .52 A=

(' A= 447-/‘%:”57

C. Both of the solutions are buffers made from the same compounds, but they behaved Ut
differently. Briefly explain. (2 points)

e BUR2ING CaP0ehmy 1N 34 WAS Mudy
e THao I 3b.
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CHM 102

Winter 2009
20 points, 30 mins. Basic Competency Quiz #5 week 9
Chemistry, 7" ed., Zumdahl & Zumdabhl, sections 15.2-15.4
Wallace revised 03/03/2009
Unless otherwise specified, each question is worth 4 points.
Abbreviated Periodic Table of the Elements
1 18
1A 8A
1 2
H 2 13 14 15 16 17 He
1.01 2A 3A 4A 5A 6A 7A 4.00
3 4 5 6 7 8 9 10
L Be B C N o] F Ne
6.94 | 9.01 10.81 | 12.01 | 14.01 | 16.00 | 19.00 | 20.18
11 12 13 14 15 16 17 18
Na Mg 3 4 5 6 7 8 9 10 11 12 Al Si P S cl Ar
22,99 | 24.31 38 4B 58 68 7B 88 8B 88 1B 2B | 26.98 | 28.09 | 30.97 | 32.07 | 3545 | 39.95
19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
K Ca Sc Ti \ Cr Mn Fe Co Ni Cu Zn Ga Ge As Se Br Kr
39.10 | 40.08 | 44.96 | 47.88 | 50.94 | 52.00 | 54.94 | 55.85 | 58.93 | 58.69 | 63.55 | 6538 69.72 | 72.59 | 74.92 | 78.96 | 79.90 | 83.80
37 | 38 39 40 41 a2 43 44 45 46 47 48 49 50 51 52 53 54
RO | Sr Y zr Nb Mo Tc Ru Rh Pd Ag cd In Sn Sb Te I Xe
8547 | 87.62 | 88.91 | 91.22 9291 | 9594 | (98) | 101.1 | 102.9 | 1064 | 107.9 | 112.4 | 114.8 | 118.7 | 1218 127.6 | 126.9 | 131.3
55 | 56 71 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86
Cs ‘ Ba Lu Hf Ta w Re Os Ir Pt Au Hg Tl Pb Bi PO At Rn
1329 | 137.3 | 1750 | 178.5 | 180.9 | 183.9 | 186.2 | 190.2 | 192.2 | 1951 | 197.0 | 2006 204.4 | 207.2 | 209.0 | (209) | (210) | (222)
87 88 103 104 105 106 107 108 109 110 111 112 113 114 115
Fr Ra Lr Rf Db Sg Bh Hs Mt Uun Uuu Uub
(223) | 226 | (262)
57 58 59 60 | 61 62 63 64 65 66 67 68 69 70
La Ce Pr Nd
138.9 | 140.1 | 140.9 | 144.2
89 90 91 92 93 94 95 96 97 98 99 100 101 102
Ac Th Pa U Np Pu Am Cm
(227) | 232.0 | 231.0 | 238.0 l (237) | (244) | (243) | (247)
POSSIBLY HELPFUL INFORMATION:
. / A27 .
b+ \b° -4ac

for a quadratic equation: x = -

pPH = pKa + log(

Kax Kb:

[H][OH ] = K.,

K

[acid]

Ky =1.00 x 10" @ 25°C

Page 4 of 4

printed 11:41 AM 3/4/2009



CHM 102 Winter 2009
20 points, 30 mins. Basic Competency Quiz #5 week 9
Chemistry, 7" ed., Zumdah! & Zumdahl, sections 15.2-15.4
Wallace revised 03/03/2009

Unless otherwise specified, each question is worth 4 poInts.

4. Consider a titration of benzoic acid, HOOCCgHs (K:=6.5x10") with a strong base, 0.100 M
NaOH. If 22.08 mL of base solution is required to completely react with the acid, what was
the pH when 11.04 mL of base solution had been added?

04 . 1S ae Voo iy pawr: pH= pea
Lo 411

bero Wit

e e n |
et

The
- v
22.00 wml x Q;LQQ_.MM = 2.208 mnol M ~

- = 2.200 munv| L(&JCC@///y
(M i1 )

@ 104 ml © .04 pl x 040 pol _ 1,104 pynio] Nads
C
T Naot + Mo0CColts —> Hw + Nat 00CGMy
enrg - o

104 7.2 8 mmeo |
mmi | - f [lo4
— ( ! 0O 4 —/ ' / 0 4 e e e
-t ot
% [ 104 pmo| / @NO#
HO0C CoHr tara | S0 Colt -

2] PuFret | (- FiLIBMUm Chc. w/ Ka = @.gwdr
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