AP Chemistry - Unit 2 Packet - Chaptep4
The Chemistry of Solutions /

At the end of this unit | will be able to . . .

1. identify substances as either an acid, base or a salt. | will
also be able to determine whether the acid or base is strongor | 4.3

weak. . A

2. predict whether a substance is a nonelectrolyte, strong 41 & 1,3, 11,
electrolyte, or a weak electrolyte. | will also be able to predict 4.3 16, 18, 38
the ions formed by electrolytes when they dissociate or ionize.

3. use Coulomb’s Law to help describe the interactions of ions 4.1 12,13, 14
during the dissolving process.

‘4. use solubility rules to predict whether a substance is 4.2 19, 20
classified as soluble or insoluble.

5. predict the products of chemical reactions (including 4.2 7,21, 24,
nieutralization and precipitation reactions) and write balanced 39, 40

molecular and net ionic equations for them. |'will also be able
identify spectator ions.

6. be able to choose which type of equation is most appropriate | 4.2 None
(molecular, ionic or net ionic) equation for specific situations.
7. recognize reactions which produce either COo, HoS, or NHs | 4.3 41, 43

| gases.
8. determine whether a chemical reaction involves oxidation and | 4.4 45, 46, 47,
reduction by assigning oxidation numbers to atoms in molecules 49, 52
and ions.
9. identify the applications of redox reactions. Notes None
10. use the activity series to predict whether a reaction will 4.4 55, 57, 58

occur when a metal is added to an aqueous solution of either a
metal salt or an acid; and write the balanced molecular and net
ionic equations for the reaction. :
11. calculate molarity, solution volume, or number of moles of 4.5 59, 60, 69,

solute given any two of these quantities. , 72 g
12. solve problems when making solutions by dilutions. 4.5 73,74,77
' 13. solve stoichiometry problems involving solutions. 1 4.6 81, 83, 87,
,, 89
14. perform a titration in the lab and make stoichiometric LAB

calculations based upon my lab results.




Arrhenius Acid: a substance able to donate a H” ion (a proton) and hence increase the H”
ion concentration when it dissolves in water :

Arrhenius Base: a substance able to produce a OH" ion when it dissolves in water

Salt: an ionic compound made up of a one or more positive ions and negative ions; all salts
are ionic compounds and all ionic compounds are salts.

Example: Circle all of the acids, box all of h bases and underline all of the salts:

Ca(OH:A KOH AlCly Mg(OH)zg KoSO4

How do you tell the difference between strong aci‘s and weak acids?

There are only 7 common strong acids! HoSO4, HNO3, HCIO4, HCIO3, HCI, HBr, & HI.
Memorize these! Put them on a notecard!

How do \sou tell the difference between strong bases and weak bases7

Strong bases contam 1A or the 2A metals Ca, Sr Ba. (Examples: NaOH, Ca(OH)z, KOH)
Other common bases:
1) The most common weak base in America is ammonia (NH3).

2) Amines.are weakorganic bases. CH3;NH; is called methylamine and is a weak base.

Acid-Base Vocabulary
Monoprotic acids = one H" ion molecule (HCI, HNO3, HC2H302)
Diprotic acids = two H* ions per molecule (H2SOg, H2CO3)

Triprotic acids = three H" ions per molecule (HsPO,, HsAsOy)
Palyprotic acids = diprotic and polyprotic acids
Neutralization Reaction = acid + base = salt + water

A golution is a homogeneous mixture made by dissolving one substance (the solute) in-another
substance (the solvent). An aqueous solution is a solution where water is the solvent. Electrolytes
are substances which produce ions in solution. An electrolytic solution is a solution which conducts an
electric current. Strong electrolytes are solutions which exist in solution completely as ions. Strong
electrolytes conduct an electrical current very well as there is lots of ions available to help conduct the
current. Any strong bases or strong acids are considered a strong electrolytes. Weak electrolytes are
those solutions which exist in solution mostly as molecules with only a small fraction in the form as ions.
Weak electrolytes will conduct an electrical current but not near as well as strong electrolytes! Any weak
acid or weak base would be considered a weak electrolyte. Weak acids and weak bases are weak
electrolytes. Nonelectrolytes are substances which do not ionize in water at all and consequently
produce a nonconducting solution.
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Question: Why does salt water conduct an electr/ I current and sugar water does not
conduct an electrical current?

S wsz e |t have (ows aud (s
ucm e a non-couductor!

Flowchart of Classifying Electrolytes

- ls the substance a strong acid,

~ [astrong base, or an aqueous

salt? ¥ '

= e
' Is the substance a weak

acid or a weak base?
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Electrolyte Practice! Ciassify each of the following as either a strong electrolyte (SE), weak | @wéﬁéﬁg
electrolyte (WE), or a nonelectrolyte (NE).
56’ NaClOs(aq) ME, H.O(1) WE‘INH‘tOH(aq)
_NE co,q) NE co S€ ciosay
%HZS(aq) we NHs(aq) Se CaBr; (aq)

______________________________________________________________________

Assume each of the following electrolytes are dissolved in water. Once dissolved,
predict the ions formed.

a) CaCl,. 7 b) NaNOg c) HCIO; d) HC,H30,
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The magnitude of the electric force between two charged particles is given by Coulomb’s Law

Where:Qqand Q, = magnitude of the charges on the particles
d is the distance between their centers
k is constant determined by the units for Q and d

A negative value for the force indicates attractions whereas a positive value indicates repulsion.

The dissolving process is depicted below:

s Hike methanol,
Atheout forming ions
% B3v2 Pegrsun Eduzaor. it

The positive regions of the water molecule are attracted to the negative ions due to Coulomb’s
law. The negative regions of the water molecule are attracted to the positive ions due to
Coulomb’s law. These attractions pull the ions apart from one another thereby dissolving the

ionic solid. The aqueous ions end up with water molecules attached to them. The Na(aq) ion is
shown below:

Draw a picture of an aqueous fluoride ion in the

space below:
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Memorize the solubility rules! See text page 121.

Precipitation Reactions
precipitation reaction - a reaction in which an insoluble product is formed
precipitate - an insoluble solid formed by a reaction in solution
solubility - the amount of substance that can be dissolved in a given quantity of solvent
insoluble - any substance which has a solubility of less ?hﬁan 0.01 mol/L.

Done W clacs

\

Directions: v@al! of the compounds below which are INSOLUBLE in water.

KOH

Ca(CoH302)2
PbBro
Pbio

Zn(NO3)o

MgSQ4 .
Hgol2

NiCl2
KzPOg4
(NH4)2CO3
Ag2S

RbOH

- Mn3(PO4)2

Pb(C2H302)2

NaCl
NaCoH30-

(NH4)3PO4

BaS

BaSO4

CsOH

‘Hg2Cl

SrS0y

CaCOg



Vocab For Writing Equations:

metathesis reaction (or exchange reaction) - a reaction in which 2 substances react by
exchanging their component ions (examples include acid base reactions and precipitation
reactlons) ~

molecular sfquatioh‘- an equation showing the complete chemical formulas of the reactants
and products .

complete ionic equation - an equation with all strong soluble electrolytes shown as ions
net ionic equation - an ionic equation in which the spectator ions are omitted

spectator ions - ions that appear in both the reactants and products of a complete ionic
equation

Practice at Writing Equations - ouf solubility V‘Wﬁﬂ.@ ted wy
legs s soup ! Gug»’\o‘n(f)

Write the molecular, complete ionic; amd net ionic equations for each of the following:

a.  PbNOga(aq) + A KBraa) - Pube(s) + 2 Knlo, (e5)

PLZ oty « 2M0; gy ¢ LU L8y » 0B (0) v 21 ey + #2NO, o)

NiE: 7\}’\0%%% A B(*@@;» PLBY, () }

b. 3 NiClp(ag) ~ + L NagPOsaq) -  Nig(fy), () + 6 Nact C2g)

3N w{,}% @(Awﬁ% @M“%l»z}v 1 V0L 3@ N @a‘%(g‘}{— 6 Net amt 6 CU )

@ AL - '
Nie: 2N Ty L Oy > Nis (P2a), ()

o 3 ANOsaq) + Ca(OHp@ag) = & AQOR L)+ ca (Ro,), )
A Aﬁ aye 20005 4 ¢ C&M@@ ¢ Lott a@§ > 2 A0k CaMeqy « 2No7,, 3
NWE: A AGt gy 20t a2 AQOR(S)
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d. ol HBr(ag) + Ba(OH)x(aq) -

(g aid) - (et laase)
A Wleapy e 2By

\@M wil alery s @(:@ MI—E" ZW%C% v O (»5‘} - 2the(e)

dois NTe Gn & cﬁ 17 ON o

gA %S%E (gg%f Yy B“’ {3» EW H‘?ﬁg é{ﬂ
e.  HxCO3(aq) +AK0H(aq:)f ¢ @ s, C@w + 2 to (‘6)

B

(@ szﬁ%)‘t 2 it 4y 200 oy —p 2 urcég)fcav' )+ 2 Heo(2)

P

T e e

molecular equation — used in stoichiometry problems in order to generate mole ratios

compiete ionic equation — used to generate the net ionic equation; aiso used to |dent|fy
spetator ions

net ionic equation — used to identify the elements/compounds/ions directly involved in the
reaction

(3) Common Types Reactions Which Produce Gases

Acids Reacting With Carbonates/Bicarbonates Produce Salts, Water, and CO(g)

HCl(aq) + NaHCOg3z(aq) - NaCl(aq) + H2CO3(aq)
HCl(aq) + NaHCO3z(aq) - NaCl(aq) + H20(l) + CO2(g)

H+(aq) + HCO3-(aq)> m HZO(I) + COZ(g) (net ionic equation!)
Acids Reacting With Sulfides Produce Hydrogen Sulfide Gas (roften egg smell)

2HCl(aq) + Nags(aq) - H2S(g) + 2 NaCl(aq)
2 H+(GQ) + 82_(3(31) = H2S(9) (net ionic equation!)
7



Stfong Bases Reacting With Ammonium Salts Produce a Salt, H,O ahd NH3;:

KOH(ag) + NH4Br(ag) - KBr(ag) + NHzOH(aq)
KOH(aq) + NH4Br(ag) - KBr(ag) + H20(l) + NH3(g)
OH'(aq) + NH4+(aq;) - H2O(l) + NHs(g) (net ionic equationl). ... ..

* Put these three generél fypés of reactions on your FLASHCARDS!



( - Practice - Targets #1D

P

True/False

S

. Agueous sodium chioride and sulfuric acid are both strong electrolytes.

@ F 2. The reaction between nitric acid and potassium hydroxide solutions is
an example of a metathesns reaction. . ~
T b meang exchomge of dosle £159tare.
@ F 3. The spectator ions in the reaction between aqueous calcium iodide and
aqueous silver mtrate are the calcium ion and the nitrate ion.

oL CaTat NO, (o) > AgT(s) + Ce(in,), “) ‘

4. Sugar is a nhot etectro yte when dissolved in water.

@ F 5. When a strong acid reacts with a strong base, a salt is always
produced.
@ F 6. Aqueous iron(lll) phosphate is not only insoluble in water, but is also

considered a strong electrolyte

' k,bé@me, of dhe waa (L) gmggw@ whild @o@”‘m‘%«é g:gﬁ,ggggé%
Short answer | ‘0"‘% ‘JQ% Wldde - %&6 M%\MM& 4::;‘:'1"* @%‘t&!s@iw Wil

7. Rank the following 0.1 M solutions in order of increasing conductivity in water [onite mw@%ﬁc

(NE) (5€) (we)
C11H22011, NasS, H>S

WOow > e,,,,gtt{ut:)u; RLSQ Q\)&;LS éﬁ;‘:{’t’:’%

W ~ L Colincto, t
8. Circle any ,.r lowjngsec pounds which are soluble in water:

302)p, Mn(OH)2, Caz(PO4)3, ZnS, Ag2S04
g metal ions foearthjoride compounds which are water soluble?
7 ; 7n2+ b2+

?@(m)g(ﬁ) + 3\’(\% Qﬁ?)) A W‘%}w& F€.3+(ﬂ;} + %) + Bﬁw(zs
NIE® Fe(0w)3(s) + 2 (ot Loyt T 3¢ cap) + 5%@@

11. Classify each of the followmg asa strong electrolyte (SE), weak electrolyte (WE), or a
nonelectrolyte (NE): '

H,0() _NE KCl(aq) iﬁ«- HNO3(aq) S€  HC,H30,(aq) WE
CoHsOH() NE  NHzg) NE Ne(g) _NE Cly(g) ME
NaCi(aq) _S€ H,SO5(aq) WE LiNO3(aq) _9& HCIO4(aq) 9%

9



12. Circle all of the following salts which are soluble in water?

CaCOs,  Mn(OH),, {ZnSOy,

PLEASE MeMoRitE
Voj‘t? sgfuam%

PuLes
Sr®

©03) MgCOs, BaSOs, Mg(OH)z, (K78, YZn(C

13. Write the formula for each of the following:

L H5?Dj a) A weak, triprotic acid.

any sfwug ‘
hase b) A base which conducts electricity very well in solution.

Qiﬂ, 903 ¢) A weak electrolyte which contains the sulfite ion.

Ral®, St Pyt _
thp 2t 4 & d)Achemical that when mixed with aqueous NapSO4 will form a precipitate.

14. Write the net ionic equatioh for the following:

(WA) ' ; |
a) 3HC2H3O2(aq) + Ba(OM)2(aq) ~ BA(laix), () + 2o (e

Do wet jourze ‘ ——
Weake ;miﬂﬁ ¢ d HOMs0, () ¢ 2ed ) — L Coth0,7gapy + ZM@

e

b) aqueous hydrobromic acid reacts with aqueous rubidium sulfide (Rb2S)
A B8y + 2,S(agy = [, S () + 2 & Qa’(/aﬁ)-

(At + 7 cop == W@ Thhis is ome of e GAS produccivg rems
c) CaCOs(s) + HNO3(@a) = Ca(wo,), copdy s+ 2tho(e) « €O (g)

( Puit " 92yt s ;

i
o

15. Separate samples of a solution of an unknown salt are treated with dilute solutions of HBr,
H,SO,, and NaOH. A precipitate foris lFly with the H,SO,. Which of the following cation

could the solution contain: K+; Pb2+, Please explain your answer.

Pt + Naotk — pot Bt ¢ Kkot - soluble ) | )
okl 2 Py thatoq—o gph, B+ U b oldle ( PRE .o sk e Ba *
Pt + e —b . BOCH st put

CKE {5 soldhe o quongiedag!
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Fun Practice Problem!

A chemist found four bottles of aqueous solutions numbered 1-4. She knew that the
- identities were Kl, Pb(NO3)z, HNO3, and Na;COs. She just didn’t know which chemical

was in each bottle. The chemist mixed the chemicals together in all possible
combinations and her results are below. It's your job to analyze her results and

determine the 1dent|ty of the chemical in each bottle.

. X No reaction Bubbles No reaction
T UND, |
X X “White Yellow
Pb(vo,y, | precipitate precipitate
F) 0, (g} X | X | X No reaction
' X X X X
4%

Show your work in the space below and fill in the chart with the correct identities!

HMU + Udzm B (D4 (4) BuBeLEs !

Mg t+ %W&m > N.R.
FW% t kr > PR

Pb{. }L%ig@bf% i p\;ﬁ% ‘%COJ

= whide gﬁf
DoOYL+ KT b Por! Pt ellow gt
t\)&‘img_, 1 L —» 5\’, e..
Identities of the chemicals:
Number Identity
1 HN0, J— Beckble
2 Pb (M2, }2 - 2 dects
3 Men cos — | ppr 4 bubbiz,
4 L + W{j

11



Oxidation-Reduction Reactions: reactions where electrons are transferred between
reactants

. OXIDATION = lose of electrons by a substance
REDUCTION = gain of electrons by a substance

“LEOQ the lion goes GER”
LEO - lose of electrons, oxidation
GER - gain of electrons, reduction

* Oxidatioh is always accompanied by reduction.
o P T
Example: 2Ca(s) + Oz(g) - 2 Ca0(s)
* Calcium starts as Ca (neutral) and ends up as Ca2* ion. Calcium is oxidized!
When the oxidation # increases, it is oxidation.
* Oxygen starts as O2 (neutral) and ends up as 02- jon. Oxygen is reduced!
When the oxidation # is decreased, it is reduction.

Rules for determining the oxidation number of a substance:
1. Allelements have an oxidation number of zero. (Na, N2, P4, Zn)

2. Nonatomic ionsé have an oxidation number equal to its charge. (Na™, s2- )
3. The oxidation number of oxygen in compounds is -2 (except in peroxides when it is -1
~ and-in superoxides when it is -1/2)
K20, CO2, H202, KO2
4. The oxidation number of hydrogen is +1 when bonded to nonmetals and -1 when
bonded to metals.
HCI, HNO3, CaH2
5. Halogens have an oxidation number of -1 except when in a polyatomlc ion where they
have a positive oxidation number.

6. The sum of oxidation numbers in compounds is equal to zero. The sum of oxidation
numbers in polyatomic ions is equal to the charge on the ion.

Practice 1: Indicate the oxidation number of each element in the following:
47 -L Fl-r +t 1 b -~ e R 0
a) KMnOy b) NaOH c) Pb(SO). d) N e) NaH

“Practice 2: Identify the element oxidized and the element reduced in the following reaction.
i i = by ' &

(2
2Na(s) + 2HO() - 2NaOH(aq) + Ha(g)

D¥iizer: Na. 12
teeed: |}



Practice 3: Which of the following are redox reactions? _— m){, (gﬂaﬁ:@%

ND= Reaction 1: Ba(NOs); + K;SO4 — BaSO{9+ 2KNO;

- @ o
\(E:s ¥ Reaction2: 2HO - 2H, + 0O Ixc o B ckﬁtwgﬁ dMﬂﬁ
e -t b o -%B‘e (Cﬁcﬁw@w W ois a

€% % Reaction 3: 2N| + H»SO0, - N|SO + H .
\( 20Uy 4 2 V»WK (“ﬂﬁ} %%é

A) Combustion Reactions CHy +40, —» (0, +JH,0

. ; . o §
B) Metabolism of Sugars ¢ fetabalism of ﬁﬂumm is oo combuchion of @h«tm .
CotaOp + 60O, & ( o, + 6 HoO

C) Hydrolysns Fats & Proteins
ﬂﬂé’/'wmwh(%ﬁ o 1%(5 é/ W‘Mﬁ PAtJEs 4% clean a:?t" caewieal boads

V}«@ e M&{m 0? w@@’r weker | Fa.{' wmﬁ«&ww (cate 8. M@‘gc:«m&mﬁw} bvealeg &M
D) Some TETFafIOﬂS s il - entallen pneg o be el or onergy !

(oMWe Wil do QEWK %‘\Wf“ﬁe}w " w‘Md«\, we wit dekevwiwe the T of
Nacto m Ws&miﬂ Ylewehe !
- E) Chemical Reactions in Batteries Couveck « Wive uﬁw% e #Hue é

/ ™", D ke Cul lo electvodes ard Yo wiu get
B %“(95 + Cu u'b} + 2 Gy + (53 _3 d»ﬁwm%’g We wilh do 2 (ab i
F) Photography ' “ which, we make betteries,

Ly SilVer hatille engctials ave eonverted o wietalic sier by Hhe developer ol :
%&5 is wm“d,% WC’&Q (= bmcfb ¢ W€£ ?Maw%gw K ? ] «1'5""\-’
G) Electroplating (making jewlery, mirrors, etc) ‘ '
Cult lag\ & de” —4> CMLQ 5 Vour fam @m%m‘@ owe. kel ol austber.

H) All Single Displacement, Synthesis and Decomposition Reactions

) Food Spoilage the ovilletion of food | PPas whoy e dﬁuzmm@
- § :
i e fooll ave eqped 4o We Ocifgen M e 2i 5 a sliced

@@(ﬂ MM% b is an QW«@@; o W agyle ym\,@ gj}mﬁgam@
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General Rule: A single displacement reaction will take place if the element which is doing the
‘replacing” is more reactive than the element that it is replacing!

Example: Fe(s) + Ni(NO3)2(aq) - Fe(NO’3)2(aq) + Ni(s)
This réactibﬁ will ocgéur‘because Fe is.more reaétive than nickel!
The following reaction will NOT take place:
‘Ni(s) + Fe(NO3)2(aq) =~ Fe(s) + Ni(NO3)2(aq)
ACTIVITY SERIES (see table 4.5 on page 136) Some metals are more easily oxidized (more
reactive). You do not have to memorize the activity series. But, you should memorize the

following general trends:

* Active metals are the 1A and 2A metals. 1A metals are generally more reactive than 2A
metals.
= Transition metals are less réactive than either 1A‘and 2A metals.
* Ag, Au, and Pt are very unreactive!
+ Any metal on the activity series can be oxidized by the ions below it.

Practice: Will the following-single dispiacelﬁent reaction take place?
Ag(s) + Ca(NOs)(aq) = 7?7277 NO #¢

Lo Siler is Less  feachve o @i

Concentratlons of Solutions
Molarlty (M) is the most commonly used unit of concentration. Molarity is defined as the
number of moles of solute per liters of solution

M = moles
L

Example #1: Calulate the molarity of a NaCl solution made by dissolving 2.0 mdles,of NaClin
enough water to make 6.0 L of solution?

A= mol _ 2.0 wel (g 33 a4
- L.O w

14



Example #2: How many grams of Ca(OH), crystals are needed in order to make 2.00 liters of
0.100 M Ca(OH),?

ﬁ 00 L 0, pD wel (;«.(m«!} \ "1.(-. (aj &{pw)l s i
Xj ( } (\ (v Y L vl Ce (ot} gf" “@'8’3 Ca (o),

Example #3: What is the molarity of each ion present in 50.0 mL of . . .
a) 0.200 M KCI? D.200M KLY & O 20084 A~

"‘ZA’
b) 0.200 M Ni»(SO,),? 0. 400 # i ) e
T 0.bo0 soqt- wglé”"éz 4 LN e 3 oyt

O.1200 pA4 O, 4a a4 [o ) ~Y=To

_ Example #4: Assume you mixed 2.00 liters of 0.100 M NaCl with 5.00 liters of 0.200 M SrCl,. _
What is the concentration of each ion present after the two chemicals are mixed?

(WU geT A TTAL Vot oF oo L APTEE Mikide!)

-1 = Mol 0.200 mol + 2.00 we\ —
)= B2 . 22ootot @;—e@

Csewl= mel  Loo wea|
g \/"”

i ——————

looc (- -

Example #5: Assume that you mixed 2.00 liters of 0.300 M Pb(NO;), with 8.00 liters of
0.100 M NaCl. excess L _

) Write a balangéd equation for thj reaction.
Ph(No,Y, gy + 2 Wack gy & PyCha(s) + 7 KeMOs (og)

(0.600 wet}  [0.800m01)
b) Write the net ionic equation for thie reaction. . )
) a ¢ pcc oS = KM’ 4 Mo ~

4 41414

Pu2t cog) + 2 ¢ teg) -2 Pl (5)

(0.600 wor}  [0.800 wasl]
c) Determine the limiting reactant.

L7 s \(Wh\g veachant ... bad. s need 2wl
of - for @Mﬁ% | nede of BB2Y  your Ao e lave ,Z\ﬁ - o

d) Calculate the grams of the precipitate formed.

g 0.8 wat et | | wal WOl 20g.1g |
12 v ey | \M'%éij"

X! Pocl, -
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e) Calculate the concentration (in molarlty) of each ion present after the reaction
is complete.

® You have 3 uaes (e ... e 2 Sfec. iows (L’)zfi Noy ) aud
e extess jon (W), Yor Wave no <= pr e o selchion !

Lunl= S0 .00 [ (o) L) oo

» ( il woles C wales Vmoéco@
()= eostn- S o
‘ 0.0 "

Dilutions - preparing a solution from a concentrated stock solution

Y

Use the equationy Mf X V4 = M2 X ;'b

where . . . ‘M7 = initial concentration of stock solution
V1= volume of stock solution needed
M2 = molarity of the more dilute solution
V2 = volume of the more dilute solution

Example: Assume that you needed 400. mL of 0.500 M sulfuric acid. The only sulfuric acid
that you had in the storeroom was 16.0 M. How could you make the 0.500 M sulfuric acid from

the stock solution?
U= Mol (0.0 my(H00.0 wa))

M, = [6.0 M - 2.5 wmll
M . =

VA i le.0 % e

M, =~ D.5pom qfﬁ" O Obtaim Yop-wi cotfaden.

) A come fihtted waker,
Wse pipetle to 2R 125wl o€ (.00 thsg, |
Diluke wl didt. %gu.f} o Yoo -l muarle,

®
G Mt

UL * Y4000 mL




Practice: How would you make 100-mL of 0.100 M HCI from a 12.0 M stock solution of HCI?

f\\;h - oM U= (Ouoo (190 e _ 0 .82 mh ok st Hed
Loy oM .
ML‘I«- (9 kO‘QM )
Pt come dist. o M (00wl voluwtetic Hasle, Use

Vp= 1000w Wpetie 4o 204 0633w of 2.0+ thet. Dilde £ (vo-nl
o] dick, waker, fhy |

Solution Stoichiometry | T TRATIONS ( )

We will use stoichiometry to experimentally determine the concentration of an unknown solution.
An experimental process, called a titration, uses a standard solution (a solution of known
concentration) and adds it to the solution of unknown concentration. By using a balanced
equation, one can determine the concentration of the unknown.

Example: Assume that it takes 50.0 mL of 0.138 M HCI to neutralize 65.0 mL of Ca(OH),.
What is the concentration of the calcium hydroxide?

Calot). () + A X copy (2l gy 2 o (o)

¢ vl g - 0.0500 LA] 008 whl| ldele)
C ‘ \ (LA | ) weh A \ 0 0&/753 L g}{ =

(= 0,053 M (ofou
- N .

s T e

)

17



AP Chemistry Name
Chapter 4 Test Review

Directions: Answer each of the following.

1. Identify the oxidation state of manganese in each of the following:
+2 1) +Y +7 &
MnO KMnO4 MnO, Mn,O- Mn

2. Name the eléinent being oxidized and the element being reduced in the following

reaction:
Fe,Os + 3CO - 2Fe + 3CO, ox: &
B-r a1 o UL Rev: Fe

3. Determine the following for a sucrose solution (C12H22011, molar mass = 342 g/mol)
a) The number of moles of sucrose in exactly 200 mL of a 0.100 M solution.

M‘“W%M
M= - bul- ML= (0.00 MY(0.200 ) =00, D200 weler)
b) The volume of a 1.25 M solution contain‘i?g,ﬂ,lO.QLngle\sSf sucrose.
. et / -
L= ®Yy = 010 wel [ a6 = (0, 0800 © .

N

4. Assume you had a large jug of 10.0 M NaOH. How would you make 100-mL of

" 0.30 M NaOH from the more concentrated base? Mece 3.00miof 0.0 phoy
= l;?.om My= O.3om \\/ : (030 M)((oo. net) - 300wl i loo-mbiuol, flecle, Pilute
\Jt = ! Uy = &OQﬂML t 10.0m o (02—l vl . ME}(%
5. Which of the following aqueous solutions has the greatest total concentration of
- dons?2, D (cm
/a) /0.08 M HCI O 6 c) 0.05 M CaBr; A5 M
0.04 M Ca(NOs3)2 d) 0.03 M AI(NO3)3
0.1 M O. (x4

6. What is the molarity of a nitric acid solution if 45.00 mL of it reacts completely with
1.00 gram of Ca(OH).? 2 He, + Cqé’)g&g}/ o Ca(Noy), 4+ 2t

Ly Utoog«@(o&)sﬂ( | Wik Galow)y | T wel MO | % |
L 44 Galow), || wol C@(ou] )0, odgmm L ttrio;) ~
7. Assume 50.0 mL of 0.300 M aqueous silver nitrate react with 40.0 mL of 0.200 M

barium bromide. Calculate the mass (in grams) of the precipitate formed. Calculate
the concentration (in molarity) of all remaining ions present after the reaction is

complete.”™
(see nock poge 5 )
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[excess)

@ R/BMD Clﬁ){— BA_B( @5)-—-& Ba_(No) Cé[))+ 3@5((5)
- D.0SOD L 0.o800 L
O.%¢c M Q.00 M
(9.0150 wel)  (0.00800 uo\ Babr)
G (0.6160 pol Br ")

Nes ToNic EQuATION : 249" @6)4’ 2B agy > 2 9By ()
%*C@) ¢ Br"é%)--b & Br(s)
((_,F—) C@xass)

X 4 AgBr- [0.0150 wel AgNDs| 2wl Ag Br| 187.714 AgBr,

D
L mel AgN Br
\ \ mibD\lw(fBBrl 53‘&‘5%(,
SLE('Y‘,‘E”{S’ ")03”;"- Ba™* EXcESS ion: By -

(i) M (0500 Sosmory e

1. MY (D200 MY(p.oyos
[542.4» = M oY ol..l i )
J \}1’ 0.0900 C = D.0889 M Ba

Br-... UMM meles: O, 01606 re |
~ Useld msles: = D, 0150 mal

ex@SS metes: O, DOIO peles

Cij = m _ 0. 0010 poles

L,

“  po0q06L

hey
!

[Af)ﬂ = ?5 as it is CMITING ,QEPVCFANH



Solve #8 and #9 without the use of a calculator.

8. A 48.0 gram sample of metal X (that is known to form X** ions) was added to
3.0 L of 2.0 M H,SO4. After all of the metal was reacted, the remaining acid
required 8.0 L of 1.0 M NaOH solution for neutralization. What was the identity

of the metal sample? -, 0 rctuly Morte Mpss ( ﬂ/ Wfﬂ}

-Mg b. Mn c. Fe d. Na e. Al
K Hisou 0 Xsows thy 5 Hsa + 208 oo Mnga, + 2o
D

= U,D ol Moo, Aidu'h (eect ivitially “)ﬁ“
2o 2.0 wis) ag 8604 DD (eack wof “r:“

Ginee “¥" % thsoy ave B, 2.0 wel "¢ preseat ! MMS‘&” L‘"'S/’,% = Lqﬁlmfé

2.owel e N
- 9. 5.0 L of 2.0 M NaCl react with 2.0 L of 3.0 M Pb(NOs3), according to the following g Mﬁ }

ﬁ? Mﬂt{bgoq‘”: | 6.0 wol Neo(  wel Hzou
U | Z weot KOt *

reaction:  L.f, ey cess

2 NaCIf(aq) + PDb(NOs)(aq) = PbCl(s) + 2 NaNOs(aq)

(10 wot) (6.0 wat). o
What is the concentration of the Pb®* ion remaining in solution after the reaction
is complete? ‘

a.0.0050M M
b7+ +acl™ —> Pl

T6.0wa\T (10. 1ol
ercees \\_L.p.

c.089M d.21M e.3.2M

M* e 6.0 wol — 5.0 wal= [.D weo! - pol  [Owel (R
= (bl (k) (s S Tee N

HF

@::w

12. Is the following a redox reactlon’? Explain. \{E{)i

o t -2 $-L o
2Na + 2HO = 2NaOH + H;

Na = oxdized
b = educed 9



13. Will the following reaction occur? Explain.
2K(s) + ZnCla(aq) - 2KClaq) + Zn(s)

\{65‘;‘: K s mae Veecte Hhan 2y.

14. Calculate the number of sodium ions in 1.00 mL of 0.0100 M NazPOQO..

1Rt - (200100 L s 0. 00000 wol ez 00, | 3 el Net [ 6.02k00 s [
(LUKQ,@’O Ve lzs Pou | Twelblet 17

15. Assume that you had an unknown chemical that was either Na,S or Na,COs. What
-chemical could you add to both of these in order to identify the unknown? Explaln

Nt s + k- H2S ¢ (3) t Nacl = rokten €q9 snaedd é

MOV e, ot 0, & + oo (@) + Necd = (ofs F “goseies |

e 2‘/_%. A . ~ ) ] g’“
08 tf({f)& C& '§(’L&{ &lt e ()pﬁ W{ f\;‘cc’?,s iauo"‘i N_}_mzi" Lo N@méﬂg

16. Given a solution, what simple test could you run to determine if the solution is
-saturated, unsaturated, or supersaturated?

S Al 1 cry st o€
. B olute fo foe

st (s p Sg*’ﬁ alk sdyde.
— Jlissolves okt Y oo
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