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l A stock solution of sodium hydroxide is prepared by dissolving 120.0 g of NaOH in 500.0 mL of water. What
* isthe molarity of the stock solation?
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A stock solution of HC is prepared by adding 30.00 mL of a 12.00 M HCl solution to water and djluting to a
9 final volume.of 250.0 mL. What is the molarity of the stock solution?
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A chemistry student wants to verify the molarity of the acid stock solution prepared in problem #, so she titrates
3 a 25.00 mL aliquot (measured sample) with the NaOH solution described in problem{#®. If she wants to use

40.06 mL of the NaOH solution as the titrant, what molarity wouid her NaOH solution need to be? How would
she prepare 100.0 mL of that solution? ' :
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Ll What is the concentration of the following in ppm? \’Y‘3
4+

a. 1.0x10?gCu®in2.0L of solution. ??‘V\; —
b. The concentration of Pb* in 2.1 x 167° M Pb(NO,),. .
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5’ A solution contains Ag*, Pb™, and Fe™. If you want to precipitate the Pb* selectively, what anion would vou

choose? .
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Write molecular, complete ionic, and net ionic equations for the following reactions:

a. aqueous sodium sulfide reacts with aqueous copper (II) nitrate
b. aqueous hydrogen fluoride reacts with aqueous potassium hydroxide to give water and aqueous potassium
flucride i LT
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A titration is done using 0.1302 M NaOH to determine the molar mass of an acid. The acid contains one acidic
*  hydregen per molecule. If 1.863 g of the acid require 70.11 mL of the NaOH solution, what is the molar mass
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Precipitation Reactioris and Solubility

%‘_ © Write the formulas of the following compounds and de- - -
cide which are soluble in water.

(@) aluminum chioride

(b) ammonium carbonate

(¢) strontium sulfate .

(d) chromium(I) hydroxide .
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G‘ ' Write net ionic equations to explain the formation of
(a) a red Precipitate when solutions of iron(Ill) chlo-
ride and sodium hydroxide are mixed. '

(b) two different precipitates, one yellow and the other

white, when solutions of cadmium(Il) sulfate and stron-
tium sulfide are mixed.

) E’Li) * 30— Fﬁ(oﬂ\s 5

R 2 - 0D
by & “‘23«3—}3%3%\ ey Sy T B 5030, )



\O. ° Decide whether a precipitate will form when the fol-
lowing solutions are mixed. If a precipitate forms, write a net
lonic equation for the reaction.

(a) copper(Il) sulfate and sodium chloride.

(b) mercury(I) nitrate and hydrochloric acid.

(c) ammonium sulfide and potassium hydroxide.
(@) silver nitrate and lithium carbonate.

(e) aluminum sulfate and strontium hydroxide.
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\,\‘ . Wirite a balanced net ionic equation for each of the fol- '
lowing acid-base reactions in water.

(a) nitrous acid and sodium hydroxide.
(b) cesium hydroxide and sulfuric acid.
(c) aniline (CsHsNH32) and nitric acid.
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which of the following pairs would this be the correct equa-

tion for the acid-base reaction in solution? If it is not correct, Hﬁ\ + 0\,{' _.? H o
write the proper equation for the acid-base reaction between d
the pair. ’ ' /

(a) nitric acid and CoHsNH, | SI“ SIB (ombo

Nperchloric acid and cesium hydroxide
() BCzH30; and LiOH

(t:-lb sulfuric acid and calcium hydroxide
barium hydroxide and hydriodic acid



\}. Assign oxidation numbers to each element in

(a) nitrate ion N0

(b) sulfate ion Sb.>

(¢) sodium peroxide (Naz03)
(d) oxalate ion (C04%7)
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Y. Assign qxiclation numbers to each eIeme'nt in
(a) HIO;

(b) NazMoQ, (c) Feps O3
(d) NOF  (e) KO
) HIO, b) \\\moo
/ U\
(D x 23 by \J\
|+ x-4%=0 YA+ x-8=0
D WoF ) Ko,
\
x -B - l X o

) &0,
/  \
23 -3()%=0



\6 _ Classify each of the following half-equations as oxida-
tion of reduction and balance.
(a) (basic) ClO~ (ag) — C17(a9)
(b) (acidic) NO3~(ag) — NO(®)
(c) (basic) Ni(OH)2(s} — Niz203(5)
(d) (acidic) Mn?*(ag) — MnOz(s)
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Solution Stoichiometry

\b. ‘. A 50.00-mL sample of 0.0250 M mercury(l) nitrate, BH&V% 6L = 3t
Hg2(NO3)z, is mixed with 0.0500 M scandium chioride. %y 3¢
(@)} What is the minimum volume of scandium chlo-
ride required to completely precipitate mercury(l)
chloride (also known as calomel)?
(b) How many grams of calomel are produced from (a)?
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{(a) 1 Compute the moles of Hgs( N03)2 used.
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2. How many moles of Hgo*2 were present?
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3. How many moles of CI! were used?
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5. Compute the volume of ScCl; required for the precipitation.
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Chemistry-Il/AP
Chapter 4: Section 4.5

Solution Stoichiometry: Precipitation and Acid-Base Reactions
M c

_ Aluminum jons react with carbonate ions to form an- .

insoluble compound, alumiinum carbonate, M}(wh\j;

- (a) Write the net ionic equation for this reaction.
(b) What is the molarity of a solution of aluminum
chloride if 25.0 mL is required to react with 35.5 mL of
0.155 M sodiurm carbonate? i
(c) How many grams of aluminum carbonate are
formed?
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\§- ~ Whatis the molarity of a solution of nitric agijd if0.216 g

of barium h‘)rdroxidxis reguired to neutralize 20.00 mL of ni-"
tric acid? 3
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. \C\ Pennies made after 1982 contain about 97% zinc by mass. A student wants to prove this by filing the copper -

outside of a penny until he sees zinc and then putting the penny in a 1.00 M HCI solution. The zinc will be
oxidized and the H* (from HCI) will be reduced: E

Zn + 2H* ~ Zo* + H,

If the entire penny has a mass of 2.80 gramé, how many mL of 1.00 M HC! are required to just react with all
the zinc? (You would, in reality, add much more to completely surround the penny.}:
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{%A. ~ What volume of 0.185 M strontium hydroxide is re-
| quired to neutralize 35.00 mL of 0.175 M hydrogen fluo-

ride? | Uy ‘
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‘}O, ©7 A vitamin C capsule is analyzed by titrating it with
0.250 M sodium hydroxide. It is found that 10.3 mL of base
is required to react with a capsule weighing 0.518 g. What is
the percentage of vitamin C (CgHgOg) in the capsule? (One
mole of vitamin C reacts with one mole of hydroxide ion.)
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Chemistry-ll/AP
Chapter 4: Section 4.6
Solution Reactions in Quantitative Analysis

al <7 Potassium permariganate reacts with oxalic acid,
HzC204, to form carbon dioxide and solid manganese(IV) ox:

ide (MnO»). - “0 *’HQQ.[ an() CO

(a) Write a balanced net ionic equation for the reac-
tion. _
(b) If 25.0 mL of 0.500 M potassium permanganate is
required to react with 15.0 mL of oxalic acid, what is
the molarity of the oxalic acid?
(c) What is the mass of manganese(IV) oxide formed?
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_ - . Consider the reaction betweén silver and nitric acid for
which the unbalanced equation is

- Ag(s) + H*(ag) + NO3~(ag) — Ag*(ag) + NOz(g) + H20

(a) Balance the equation.

(b) If 35.00 mL of 12.0 M nitric acid furnishes enough
H* to react with silver, how many grams of silver re-
act?
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P, - Zinc metal reacts with nitrate ion ilution. The

unbalanced equation for the reaction is
OH™(ag) + Zn(s) + H20 + NO3~(ag9) —>
NHz(ag) + Zn(OH)4>(aq)

(a) Balance the equation. - @qﬂ ?3
(b) What volume of 0.250 M barium hydromde is re-

quired to react completely with 2.50 g of zinc?
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Chapter 4 Section 4.6

Solution Reactions in Chemical Analysis: Redox Reactions

™  Hair bleaching solutions contain hydrogen peroxide,
I—IzOz The hydrogen peroxide content can be determined by
reacting H2Op with a potassium dichromate acidic solutlon
The unbalanced equation for the reaction is

Hz02(aq) + Cr2072~(agq) + H*(ag) —
O9(g) + Cr3+(aq) 4+ H20 -

A 15.0-g bleach solution needed 75.8 mL of 0.388 M K2Cr207
to react completely with the HzO2 in the hair bleach. What -
is the mass % of H3Oz in the bleach?

1. Balance the overall equation in acidic solution.
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2. Compute moles of Cr,072(aq) used in the tltratlon
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3. From the balanced equation, compute the moles of HoO2(aq) ) titrated.
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4. Compute the mass of HzOp(aq) titrated.
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5 Compute the mass percent HoO3 in the sample.
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-ﬁ. - Laws passed in some states define a drunk driver as one
who drives with a blood alcohol level of 0.10% by mass or
higher. The level of alcohol can be determined by titrating
blood plasma with potassium dichromate according to the
unbalanced equation

Ht(ag) + Cro072~(ag) + CzH50H(aq) — -
Cr3*(ag) + CO2(g) + H20

Assumning that the only substance that reacts with dichro-
mate in blood plasma is atcohol, is a person legally drunk if
45.02 mL of 0.05000 M potassium dichromate is required to
titrate a 50.00 g sample of blood plasma?

1. Balance the overall equation in ac:|d|c solution.
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2. Compute moles of Cro072(5q) used in the titration.
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3. From the balanced eguation, compute the moles of CoHsOH(aq), titrated.
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4. Compute the mass of CoHsOH aq) titrated.
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5 Compute the mass percent C,Hs0H in the sample. Comparet 0.100%
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