C
HEM 110 Worksheet - Aqueous Reactions and Solution Stoichiometry

g O
- ldentify the r%m in the following reaction:

X5 0 i e
NOs'(aq) + Sy(s) — NOx(g) + SO4*(aq)

b

N
B) Sg

C) NO,

D) SO,* (D
4.1 Study the reaction between chromium chloride and sodium hydroxide and

answer the questions that follow.

CrCly(aq) + 3NaOH(aq) — Cr(OH); + 3NaCl

i) Using the rules for solubility, predict the solubility of the products,
oM (9 4 Nall cag)
ii) Write the net ionic reaction for this equation.
. - o o)
C)rfé,]) + 30 (ag) =7 CK@M 3
4.2 The following reaction occurs in a basic medium:
0 +1 o

\
Clh(g) - ClO'(aq) + Cl'(aq)

(M

ey

Balance the redox equation using the half reaction method. Show your workirg,

28,0 % Clo =010 + $1t ¢ (k-

(% 3C\s =417 2

20t > 2ci0™+ T +gH?
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d You are expected to go through
\Z 3.18, 3.20,'3,32, 3.37, 3.39, 3345, 3.66, 3.78>

{ 1
Chapter~3. Nos. 3. ,&0,3.11,3.1 .\

- Past Exam Questions

Multiple Choice Questions
1. Identify a neutralization reaction:

A) AgNOs(aq) + HCl(aq) — AgCl(s) + HNOs(aq)
B) 2HI(aq) + H204(aq) — Ir(s) +2H,0(1)
NaOH(aq) + HCl(aq) — NaCl(aq) + H,0(1)

D) MgO(s) + H20 (1) - Mg(OH)a(s) (1)

2. The oxidation state for the element in the reactant that is oxidised in the equation

below is:

0 O Y% <2
4Al(s) + 30; (g) — 2A1,0;(s)

B) -2
C) +2
™

K
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AP Chemistry - Types of Reactions -

Directions: 1. Identify the type of reaction 2. Balance the reaction

L MgCh,  +  Li,co, S Mgco, + ) Licl p NU‘PH"L’&C@“ / ya
2 e+ Yo, 3 (co, 4 (,H,0 ‘&5{«0)5/&W"\l‘)’\jmw
3. Pb 4+ FesO, = PbSO, +  Fe ﬁC@W / d /6

&P+ 20, 3 Do, @LQ(/SO[{Y\%%Q

> CalOH: + ) HNo, Ca(Noy), + 5 HO Ne(‘dw“a@;‘m/ D&

6. AgNO, + HCl > AgCl + HNO, f‘f{'.()i r?ljﬂ 7““’\ /10&
7. Cr(OH), + Br, = CrO,2 +Brt A@ﬂﬂ Jf\/
o i

*balance in acidic solution )
2 A0 Y 2 (W) ‘biCqu_L Y %H’Jr Y ;%e‘
é} — ‘Tj(.])\/';_ -726 o
- ¥
[ 2fh0t o0 (0 Wi +36r5 = 200y O @i ]

*balance in basic solution

VT 2H507 DCOH:st 2Ry, 2 RCr0g +/0H/+ w@r 1—/00#

&OHW—Q&@% €300 > 2007 +5H0 + (C@Yj

— e e
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Solution Stoichiometry Name
Chem Worksheet 15-6

The molarity of a solution is a ratio of the moles of
solute per liters of solution. The units for molarity are USEFUL EQUATIONS
written as mol/L or M. This measurement is used to =
perform stoichiometric calculations. The strategy used for molarity = mol solute I L=1000mL
solving these solution stoichiomeltry problems is to set up L solution

the problem so that the units cancel.
When the volume of a solution is multiplied by the molarity of a solution the resulting units are moles.

A balanced equation allows us to convert from moles of a known substance to moles of an unknown.
Finally, the moles of an unknown substance can be converted into grams, liters of solution, molarity, or

other units.
Stoichiometry Strategy

Mass of B
Mass of A molar mass (g/mol) molar mass (g/mol) grams
grams \ mole:|mole ratio /
Amount A Amount B
moles > moles
\ Volume of

Volume of
solution A solution B
‘molarity (mol/L) molarity (mol/L)

liters
KNOWN UNKNOWN

Answer the following questions. Show all work and report answers with units.

1. How many grams of aluminum are required to react 5. How many liters of a 3.0 M H,;PO, solution are

with 35 mL of 2.0 M hydrochloric acid, HCI? required to react with 4.5 g of zinc?

G HO +d Al 5 A AICL + 3 H, 2 HyPOs + 3Zn — _ Zny(POL), + 2 H,

2. How many grams of sodium can be reacted with 6. How many milliliters of 0.10 M Pb(NO,), are
750 mL of a 6.0 M solution of sulfuric acid, H,S04? required to react with 75 mL of 0.20 M Nal?

2 _Na + __H;SO; — __ Na,SO, + __H, __Pb(NO3); + A Nal — __ Pbl, + <A NaNO;

3. If45mL of a 1.5 M AgNO; is added to KCI how 7. How many grams of solid BaSO, will form when
many grams of AgCl can be formed? Na;SO; reacts with 25 mL of 0.50 M Ba(NO;),?
__AgNO; + __KCl— __AgCl + __KNO, — Ba(NOs); + __Na,SO; — __BaSO, + <2 NaNO;

4. How many liters of a 0.75 M solution of Ca(NO;), 8. If 525 mL of 0.80 M HCI solution is neutralized with
will be required to react with 148 g of Na,CO,? 315 mL of Sr(OH), solution what is the molarity of
— Ca(NO,); + __Na,CO; — __ CaCO, + 3 NaNO, the Sr(OH),?

‘ «_HCl + __Sr(OH); — __StCl, +A_H,0
© John Erickson, 2005 WS15-6SolutionStoich
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(“M’{f (g ‘l‘ziﬁations worksheet

1) It takes 83 mL of a 0.45 M NaOH solution to neutralize 235 mL of an HCl solution. What

is the

concentration of the HCl solution? NPV = v\
(1D )R 35) = O(O45XE3)
M= f

2) You are titrating an acid into a base to determine the concentration of the base. The
endpoint of the neutralization is reached but the stopcock on the buret sticks slightly
and allows a few more drops of acid to fall into the solution. How will this affect your
calculations for-the concentration of the base?

CQ'V“ULV“JF\‘?\\‘\\UV\ k% e (J‘CL,GL Ry LA

-+ (& Can yr

3)  Ittakes 38 mL of 0.75 M NaOH solution to completely neutralize 155 mL of a sulfuric
acid solution (H,S04). What is the concentration of the H,SO4 solution?

2 NaOH t [H280, = N S0y +2h.0 _[0.092M

OvO?)B’L—I 0. 7Sl pza | | pnsl HaS Um]\

-
4) A few small d"ops of water are left in a buret that is

N‘:\[:!H

ol

e
then used to titrate a base into an

acid solution to determine the concentration of the acid. Will this small amount of water
have any effect on the determined value for the concentration of the acid? If so, how is

it affected?

()1\02/

wbaiblu wedy Youdt (1= el
e \_JUC(}MU. Mol oo 4y faoadh QNLP'*'. Wu\k:/\j

At Lol o (BnC.

,:—é St /ﬁ,{_)@b e serck JVW 7 .'/wdé\uk_/ Lonc

5)

It takes 12.5 mL of a 0.30 M HCl solution to neutralize 285 mL of NaOH solution, What
is the concentration of the NaOH solution?

HCL+ roaod =~ Nall ¥ HL 0
o Dablt

0. 013SL] 0. 20me) Hre i [}
T | 1pest HCl

6) Lulu Labwrecker carefully pipets 25.0 mL of 0.525 M NaOH into a test tube. She places
the test tube into a small beaker to keep it from spilling and then pipets 75.0 mL of
0.355 M HCl into another test tube. When Lulu reaches to put this test tube of acid into
the beaker along with test tube of base she accidentally knocks the. test tubes together
hard enough to break them and their respective contents combine in the bottom of the

beaker. Is the solution formed from the contents of the two test tubes acidic or basic?

0, p2SL

_‘——-—"‘——-'__'—_'—

>

10013 M

~—

\0- IS

What is the pH of the resulting solution? \ W
D«%QSW\Q\ N O “ = 0.0l 8 \mU\ M&O ‘SLC\\
e RYY,
N \ 8 } \\'J
i ) N OQ\(OKD o) HL{ J._\'C\C\ Nl
.01k | 0.355mR KO - D e
e T o N
l L‘ Everett Camm_rim'!lc‘omge Tutoring Center (D'\V\ L"‘ F \L\J
e _w‘—;/‘ﬁ‘m";’-ﬁ“ﬁ&”‘"mﬂ’f”“@i, "----—_\D:S A A
KO Db = 0. 0831= U 0BGmel A48 T ) 3gMia oo
0. 1000 uemtufane  _jou0d35= 0. 870
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Name: Date: AP CHEMISTRY BIG IDFA B8]

Worksheet: Redox Titration

1. AKMnO, solution is standardized with oxalic acid. The balanced equation for the redox reaction is:
5 H,C;0,+2 Mn0O,” +6 H* - 10 CO, + 2Mn?* +8 H,0

What is the molar concentration of the KMnoO, solufion, if 18.6 mL of the solution was required to
titrate 0.105 g H,C,0,* 2 H,0?

O. | Ugj H, GUy €20 fhcti,f 2o i MOy~

‘/’O.U?p@jf 5 ol 15 GOy

0,01k

Cr,0,% +[- - Cr3++ [, (acidic)
2. Astudent titrates 15.0 mL of Kl ,, (in acidic solution) to the equivalence point with 32.8 mL of 0.200
M Na,Cr,0,. Balance the equation using the half-reaction method. What is the concentration of KI?

/YE/ T ‘L_“f\Jr X CG.D']-Z —p ZC.H 3 +'7H20
Cﬁlj"gjl_l #K'
et S 2 .
Qi "1 O, 02+ T 77205700 +£ij

e |
e LU0 | 0+ 01SDL
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3. Thelegal limit for intoxication while drivingin British Columbia used to be lthggz'lﬁzssﬁ_’g;h: Us(
0.08% by mass), but was recently lowered to 0.05% in 2010. A 5.00 g sampi€ hromate ion reacts
suspected drunk driver is titrated with 10.15 mL of 0.0150 M KzCFz‘OrThe dic 503,, gt
with any ethanol, C,H;OH, present in the blood to form carbon diox1de.anc! the. ’ '01 t Which

N a.  Balance the equation for the reaction that occurs in this titration in acidic solution. Whic

lL’/’ reactant is being oxidized? /

Y izt [
et 2 0 s B0 i 0
s € NsON —> 20, v (™ + |Ze ~

) B e e
e — s . - /L +3 : f-f
T+ g 0o 022+ GHsOH = T % 14 o 010-CU ) B
L/bxealculatﬁmmﬁver be

considered legally impaired prior to 20107 Now?

D 010isL[0+0 (sDmud (02| [t CollsCh LHMW% =0.03Sly
/‘hC/ }Z&MU%O ] et

4

0. 0354w |o0 = 0,70 U%P/\
51005

Fe?* + Mn0,” — Fe3* + Mn?*
4. To titratea 25.0 mL solution of Fe?* to the equivalence point, 16.7 mL of 0.0152 M Mn0,’ in acidic
solution was needed. What was the concentration of Fe?*?

SFet 2t yge=
5{/4_ %H‘r + \I\J\\(\M— — Mr\+L+ AV

St g T ST [

), 0L 01 O153me | Sonnt 1] g
. ettty | 003

= p.050§M re/
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