Chemistry 112-2013, Exam #3, May 3 NAME:

Questions 1-12 = 3 points each

1. What is the conjugate base of HC;O4 ?

(a) H,C,04 (b) C,04” (c) 2 CO, (d) H3C,04"

2. What are [H50"] and [OH_ ] for a solution that has a pH of 9.0?

(a) [H:01=9M and [OH ]=5M
(b) [H30']=5M and [OH ]=9M
(c)[H:01=1x10°Mand [OH ]=1x10°M
(d) [H30'1=1x10°M and [OH ]=1x10°M
(e) [H:0'1=1x10°M and [OH ]=1x10°M

3. What is the pH of a 0.000483 M solution of NaOH?

(a) 4.83 x 10™ (b) 2.07 x 107" (c) 10.68 (d) 3.31 (e) 7.00

4. Will Cuz(PO,), be more soluble in pure water, or in water in which NazPO, has been
dissolved?

Cus3(PO4),(s) < 3 Cu®*(aq) + 2 PO, (aq)

Circle answer: pure water or NasPO4 solution

5. Which acid base pair would be best to use for creating a buffer of pH = 3. Circle one.
a. HF/F b. CH;CO,H/CH;CO,

c. NH,*/NH; d. HCO;/CO5*



6. Which of the following mixtures will form a buffer solution (in 1 L water). Circle all correct
choices.

0.10 mol CH;CO,H + 0.030 mol NaCH5CO,
0.10 mol CH5CO,H + 0.10 mol NaCH;CO,

0.10 mol NaCl + 0.10 mol CH;CO,H

7. Indicate the pH range of a solution of each of the following: Circle one on each line.

a) NHzNO3 acidic neutral basic
b) KNOs acidic neutral basic
c) KCN acidic neutral basic

8. What types of chemical systems do Ksp constants describe? Choose one.

a) weak acids b) weak bases c) buffer solutions

d) soluble salts e) insoluble salts

9. What is the solubility of AgBr, in grams per liter? Molar mass = 187.8 g/mol.

a) 1.38x 10™ g/L b) 1.01x 10" g/L c)5.07x 10 g/L

d) 7.35x 107 g/L e) 1.38x 10" g/L



10. Consider the following set of reaction steps. Add the following labels to the species they
represent. Point to the species and add the label. You label four things in total. If something is
both Lewis and Bronsted, label it Bronsted. For example, find something that is acting as a
Lewis Acid and draw and arrow to it labeled with “LA.”

BA = Bronsted Acid LA = Lewis Acid
BB = Bronsted Base LB = Lewis Base
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11. For each of the following, circle the one that will have the higher pH (or circle they are the
same):

a. 0.1 M CHsCO,H or 0.1 M NaCHsCO, or same
b. 0.1 M HCI or 0.1 NaOH or same

c. 0.1 M HCI or 0.1 M HNO3 or same

12. Which of the following acids has the largest K, value? Circle it.
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13. Write the net-ionic equation for the acid-base reaction occurring between HCIO and KOH.
4 pts



8 pts.

14. Consider the alpha plot below, which is for an acid-base system HA/A'.

1.0F >
/
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a. which species is mainly prevalent at pH = 8?
about the same amount of each

HA or A or

b. What is pK; of HA?

c. What is K of HA?
d. If this acid-base pair were a pH indicator, would it be suitable for the titration of NH,;"

with NaOH?
No

Yes or
12 pts

15. What is the pH of a 0.30 M solution of CH3CO,H?
Show your work, the ICE method must be used and presented correctly.



16.

Consider the titration curve below involving a weak acid (HA) and a weak base (A’). 8 pts
14 :/ A B a. Which does this titration represent? Circle it.
L_:'., .. weak acid being titrated with NaOH  or
pH :_ e . weak base being titrated with HCI

T "a—C
: R b. What is the approximate value of K, for the acid

1: ...""'"'-------....... form of the studied acid-base pair?
0 10 20 30 40 &0

NaOH(aq) or HCl(ag), mL

c. What acid-base species is/are mainly in solution at point A?

d. What acid-base species is/are mainly in solution at point B?

e. What acid-base species is/are mainly in solution at point C?

Ki =

17. A saturated solution of chromium(lll) hydroxide, Cr(OH)s, is found to have a pH of 10.63.

What is Ksp for Cr(OH); dissolution?

12 pts




18. Part a: 10 pts

What is the pH of a buffer solution made by mixing 100 mL of a 0.14 M H,PO4 and
100 mLofa 0.55 M HPO,*2

pH =

Part b: 15 mL of 0.20 M NaOH is added to this buffer 10 pts

Write the reaction that occurs:

What will be the resulting pH?



K, and K, values for Common Weak Acids and Bases

K, and Ky, ¥alues
Mame of Acid Acid K, Hame of Baze Baze Kp
Hydrogen sulfate ion HSO,~ 12x1072 sulfate jon S0y B.3x10713
Phozphoric acid HzPO, 751073 dihydrogen phosphate jon HoPioy~ 13 %1012
Hexaaquairan{lll} jon FelH: Odg3t 6.3 x1073 pentaaquahydroxairontlll} jon  FefHsQlgOHZ* 1610712
Hydrofluoric acid HF 7.4 = 1074 fluoride ion F- 1.4 =101
Formic acid HCOsH 181074 farmate ion HCOw ™ 5.6x107M
Benzoic acid CgHsCosH 6.3 x 1077 benzoate ion CgHslCos ™ 16 10-10
fcetic acid CHaCOsH 18% 1073 acetate jon CHaCO - 56 x 10710
Hexaaquaaluminum ion  AlEHs O3+ 79106 pentaaquahydroxcoaluminum ion  A1EHs O de0H2+ 1.3 1072
Carbanic acid Ha iy 4.2x1077 hudrogen carbonate ion HCOS™ 2.4 %1078
Hudrogen sulfide Ha5 1x10°7 hydrogen sulfide ion Ha- 11077
Dihydrogen phosphate ion  HaPO4” 6.2 % 1078 hydrogen phosphate jon HPO42- 16 %1077
Hypochlorous acid HCTO 35x10°8 hypochlorite ion Clos 291077
Ammaniurm ian MH.4* 56107 | ammonia NHz 1.8x 1077
Hudrocyanic acid HCH 40x1070 | cyanide jon Ch- 25x10°5
Hexaaquairan{ll} jon Fe(Ho03g2*  32x107W | pentaaquahgdroxairondll} jon  Fe(HaOMOHY  31x1077
Hudrogen carbonate jon HCOg™ 45101 | carbonate jon CigEs 21 %107
Hydrogen phozphate jon HPO42" IEx107R phosphate jon POy 2gx10°2
K;p Yalues for Some
Insoluble $alts
Compound Kzpat25°C
Caliy 3.4 %1079
SrCOg 56 % 10710 .
BaCOq 26 x 1079 "“» PERIODIC TABLE OF THE ELEMENTS .
~ 1 10070 Bt/ Awww kifesplit hriperiodni/en 2 4
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.I:" Br 5 4 w 1D_13 19 zo008 (20 40.078 |21 a4.95% | 22 47867 |23 50.042 | M 51006 |25 54038 (26 55845 |27 58933 | 28 58503 (29 63548 | M 6530 |31 6072332 728433 749221
g ' 4K |Ca|Sc|Ti |V |Cr | Mn|Fe |Co|Ni|[Cu|Zn|Ga|Ge|As
—12 37 s5.a68 |38 8762 |39 88906 (40 01204 |41 92006 |42 0594 (43 (98)[44 10107 |45 102.91( 46 10642 |47 107.67 |48 11241 |49 114.82( 50 11871 |51 12176 52 1276053 12600 |54 1
AZaLrOq 1.1 =10 SIRb | Sr| Y |Zr |Nb|Mo| Tc [Ru|Rh| Pd|Ag|Cd| In | Sn | Sb I |
Phl:'lz 17 = 1|:|—5 ausiouM | sTRowTin | vrrRum [ 2econis | niosim  |woomoesuu|Tecienus| autieniun | rioons | suuaois | siven | caomum | mousm TH Anmmony | 11 ICONE e
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pH = pK, +

[base]
[acid]
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