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Net Ionic Equations

For each of the following reactions, write and label the half reactions and the net ionic
equation. (2 movKs each)

1. Fe(s) + Cu(NO3)2(aq) — Cu(s) + Fe(NO3),(aq)
FQ(q 5 k(0w + e
CLf <> Culsd o
2 2A1(CH3COO)3(aq) + 3 Sn(s) — 3 Sn(CH3COO),(aq) + 2 Al(s)
( A (29) + B = A\ (»,e‘fiﬂ
Ch( — Sn_ (ay)+ cle, ) X 3
A (24) + 3Snls) = AA(S) 4 ’:br: A :-,}
3 Cly(g) + Calx(aq) — Ix(s) + CaCly(aq)
C,l;(o.\\, + ;'6, \’;L’D (o«f;?-)
(“ u) 5 Iw (9
Cly (%) + 2T  (4v) — QC‘ WLJ v, (9)
Predicting Redox Reactions -
For each of the following situations, determine the net redox reaction and state the spontaneity 7
[3marks each)
1. Aqueous solunons of tin (II) bromide apd iron (III) nitrate are mixed.
“\é’l (4 ) g \"‘ (aw) y FE \)L) N /ﬂ ) "’ Qr( '
ik 2
e, (a«¢ le” —= Fe
i, %Pz(ﬁ,\ = Syt (W’\ t e
(Jr(‘J (e + SaZ fu

> 25 (a0 + Gt ae) gportaneous
2. A laboratory techmclan stores an aqueous solutlon of iron (III) chloride in a nickel plated

container. Fe, T(ag) CA"(ay) 5,:’}&(5‘) Ha O W
KA K

I"E',_(‘C' ‘:;_g' =t E*}‘!..’.
>

[J L) T JC

S

a« [;”...-;":J Lo ) )\}‘. \{\‘. -% "..Vj:"- . 'IE: } + /) ( / /: C}/) 2O Q
3. A chemistry teacher demonstrates the test for bromide ions by bubbling some chlorlne gas
cautiously through a sodium bromlde solution. ‘
Cl(®y Na'(ay), lag) , N,O(L
GOA %P:‘», B
QL +2~ = 20 '(a)

L &
-2 i_,__‘ » ) [0y &
2Br (a5 Bry() + de

o s = ~ { R
— - ’ — ’ : A By + 2 E}( agLy - ;,C | ("" ) + 50, WD)
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.}/ \ - 5 m —
H+(0\Q K*(m‘p) C\'I‘}O’!Z {02 Sn2+(0\£l/) 8042 (o)
4. Acidified potassium éiichromate 1s added to a solution of tin(II) sulphate.
Cry07 (aey + 14 H“(%)l: be” > ACr 7 (an) 474,00
(x3) SN ey - Sn’“(aq,) 4 e~

SporBrels  Cory O7% () + 1M 104y + 35 (0a) 5 2Cr¥ (asy 4 74,000 + 35;4&(4@(‘ \
5. A solution of nickezlg_II) nitrate is stored in a copper container.
, |~
- NTe ipy e Culs) How

NiZew + Je™ =5 NI (s) -
— Cu () -» CuHlon) ke ,
N2 ae) +Cals) — Wils) + Ca¥(an) 4700 spontantods
6. Two stndents attempt to etch their initials on a copper plate using hydrochloric acid.

Culs>) ?;,{“@) ' (e, H o)

ARt (e +0e” > Hafa)
Culs) = Cu?r t e . o
: . CAHT (29 + Cu(e) —=m H (:,ﬁ 42 (af,,?_ BNON SPORKLLNLOLL
7. Aniron bolt is exposed to air and wate, A reaction which causes milflions of dollars of

damage each year. - (s U
k(o OB Lo

Oyfs> + 2,00 + de” = 40+ 7 (ae)
(> ™ (aw)+2¢7

gfﬁ% AOW +2Fm > OR! (20 + ) e’ (as) SPOAJmM,awo
. Use rhé féllbwing information to answer the next question.

In a laboratory, a student obtained the following results when testing, under standard ( j
conditions, reactions between various metals and their corresponding ions. )
RA —>
W(s) X(s) - X(s) Z(s)
o 1 WHag) - X v v
X2+(aq) . v - v v
L Y*(aq) X X - v
Z**(aq) X X X —
x denotes no reaction
v’ denotes a reaction
— denotes not fested

1. Generate a table of relative strengths of oxidizing and reducing agents for the metals and
metal ions in the data chart. Write all half-reaction equations as reductions and label the
strongest oxidizing agent and the strongest reducing agent. ( AMar kSD

SOA L2y e —o K<)
W a9 + 2 Wo(s)
2t
Y o+ 2= = YI(9) ()
7+ oM
AR 0> e —» 2.(3) 5¢4
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2. In an experiment, four metals were placed into test tubes containing various ion solutions.
Their resulting behaviour is communicated by the equations below. List the oxidizing
agents from strongest to weakest. ( 3 mor k% /)

nonspont

Pt(s) + 2H*(aq) — Pt**(aq) + Ha(g) .

spont PL ‘ L Do
2 Ce(s) + 3Ni**(aq) — 2 Ce**(aq) + 3 Ni(s) . &Pt
AH (@) Fde —> H, (s)
fUrf”f)? de” — T\]n'('g}

CQS%L,F} 5&4 -~ 1:@

3 Sr(s) + 2 Ce**(aq) W™ 3 Sr**(aq) + 2 Ce(s)
t
Ni(s) + 2H*aq) =5 Ni**(ag) + Ha(g)
c 2 .
Origyt 2e° ¥

2+
- 2+ v Bk 2+
P o, 20 @y N9 | Ce3(an), S fan)

Use the following information to answer the next question.

.
7 ) T ) T

A(NOs)a(aq) B(NO3)a(aq) CNOs(aq) D(NO3)s(aq) E(NO3)s(aq)

€(s) in all solutions — no reactions
\_D(s) in only E(NOs)3(aq) and A(N 03)2(aq) — reaction and no reaction respectively
B(s) in all solutions — no reaction with A(NO3):(aq)

3. Given the list of observations above, list the reducing agents from most reactive to least
reactive. ( Jdmarks)

Clay) 4 le > C
E’ﬁ‘

o Ao, BE). DB (€D, C()
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1. Determine the oxidation number for carbon in each of the following substances: (2 myr k§)

+ 0 Hoo- 4
a) CO, b) Ci2H2201; ¢) COs d) HCO; ‘\
Ho-g - ( )

. Determine the oxidation number of the element in bold type in each of the following

compounds or polyatomic ions: (4 orks)

-1 43 +5 +4
a) C,HgsO b) OsO4 ¢) KoTaF;™ d) UO,
b~ 1 5 -7
o 15 +3 3
C) NaZCr;;Olo"" ﬂ As5,Ss g) S203 h) S40ﬁ
—£o -2 .

. For each of the following reactions, determine whether the element in bold type has

been oxidized or reduced: (dmarks)

o oxidized
a) Mg(s) + Fe03(s) — Fe(s) + MgO(s)

b) Nagﬁggfs) — Na,O(s) ++C‘}02(g) ﬂe'\'\'hﬂr

g GR Zea( s’ <>

c) C2H50H(D + Og) = COxg) + H0(g)
-2

B cing Redo: eactions
Balance the followmg half reactions: (| mark ﬁac(’\>

1. b+ 12R%or 21057 (aq) — In(s) + GH Ol

2. Ae~+ S04 (aq) — 2S04 (aq)

3 36" + I CLO* () —2Clag) + H,0Q)

4. 2,00 T ASONs) > AsOM(ag) + 4NT(«) Heo

5. W0 Q@)+ SO (ag) — SO (ag) + AHT («e) + 2e”

6. be~ + GH ) +1057(a0) —» Ty + 3IH,0 Q)

.
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Complete and balance the following redox reacfions using the half-reaction method. Include
the net ionic equation in its simplified form. /2 marts @ag_,h)

+

1. HxCy04(aq) + MnO4 (aq) — Mn2+(aqa COx(g :) H = O‘{(G@ ‘%QCO)U) TN D 4 d
\’23 Se” + BH (g Ff\an (“‘b}—* mh /ﬂ«:)%-‘f- O@)
|5f4 26,04 (e) + LR +2Nn{94 “(«0) 3 l0CO MH;\M,‘ (a@+gn o(p)

2. AsOs’ “(aq) + Br03 (ag) —» Br- (aq) + AsO, (zzlq)‘q—\;:f_lir Aso > A:sO ¥ 2ut joe
Ge™ 4 oH* 3 B0~ - Br~ 4 3442\0

Qyﬁ_s_&(@ﬁzcl“(:gy 450 ¥ )+g
24+ e e ’ (’_‘_g)/
A NHg(aq) + Cu (EICI) — NOs(aq) + CU (aQ) . 3H00+ NHS (ﬂ“) = ‘,\)03 (ﬁ QO + AN la) 48

SH o + NHfay) + §Cu't (2 >N, Vayr QU T faz)h%& [a@.j'. G ile = Cu

4. Cr207 “(aq) + Sn2+(aq) = Cr3+(aq) +Sn4+(aq) + HOM) it + €0y 520" 471,000

A T 1 +C>e
l'-JH {a‘»)& Cr 07 ("‘h) 4‘353\ (‘“‘L) == ZCr fafo)«i- 711‘ ‘.)(p)‘} 351’\ 15'4) S ot > S 44} 30"

Balancing Redox Reactions — Oxidation Number Method
Complete and balance the following redox reactions using the oxidation number method.
Please use the lowest whole number ratio. (2 marks each)

4
1. 8 H'Gaq) + 2 Sz_(aq) + 2 NOs (aq) — B w2 1510(g) + 9 moq

k/sz 3¢ /NUg’

2. lpH'G@g + & “iffoog,(s) + 3 Zas) > __%203(s) + _3_322[32+(aq) + 3 HO()

Se_/fﬂoﬁ )'5‘""/2“

3. ] H,0() + 8 gl(s) + iN03 (ag) — _& Alo2 (ag) + 3 NHg(aq) + 5 H*(aq)

J,/p‘ fe /P-?;,
L3 -|

4. 12 H'Gq) + I ClOz_(aq) + _‘f_FOe(s) — 4 Fe**(ag) + 3_Cl(aq) + L H,0()
el oL

Redax Stoichiometry

1. A2.75 gpiece of aluminum is placed in 250 mL of iron(III) nitrate solutlon Assuming
that the reactlon reaches endpoint, calculate the concentration of the Fe® “(aq) ions. (5 marks)

‘FC lag) + @7 o I‘(’ ("“’) @mglﬂc Alrs) @an {nﬁgaar) i xmo{

Al = AlPey 43e” ? 20,989 _ 2754 Imol Al p.gofg..

3redot Alis) —» 3% Mary= Al fas) | ol x ol X = 0,30578 mof
I £= Oloflmd @ C=a - 0.30575 T 777

AT = (/ Jima//L

2. If 6.00 mol/L nitric acid is poured into a beaker containing 50.0 mL of 1. 50 mol/L o

hydrogen peroxide, what volume of acid is needed to reach endpomt"( mMavks)
R0, = 0,(%)+ ;m'“(a D - Y

2”3 (o5 )*‘—1‘\ (04 % = N y A1 08 )
2) TAL U

ga sy L 4

H;O; T + N0 )y (29) +ant (%) - J () + v, O, (5) 4 2R,000) P -
V=0. oEOL. C = (.oDwal L L P.OmL f
C = 1.5 Om _‘,Jv.' Ko,
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3. If 30.0 mL of acidic dichromate ion solution is poured into a beaker containing 50.0 mL of
0.400 mol/L tin(II) nitrate, calculate the dichromate ion concentration and the Sn4+(aq)

2 mWK_S. concentration. o ‘ B T
Ce 077 (294 N (09 4550 (¢y) » Al (%% T /7Y N (A)
V= 30.0mk it
L= 0OHOOma | L~
@ m&i gr’\: ‘--‘.-/'31_,} @ f"\.f)) Cf__, \_] / ) /' ) C)) CO AC - C ,r y ’_) ) CO'/C_ g?’\‘HCQ .-JP)
020D mo P '*'“*"f-—-[ e
00200 ol 0.006b{mol Uo? f
V0% 3
) ks 4. In an experiment to analyze the iron in an 1ron ore sample, O 05000 mol/L K>Cr,0(aq) 0 ;5 0
Amar was used in an acidic solution to OXIdIZC Fe’ *(aq) ions to Fe’ *(aq) ions. Use the following LS
data to calculate the concentration of Fe**(aq) in the solution: = e
volume of Fe”(aq) SONTTION 5o i s S SRR SR 25.0 mL
final buret reading (KsCraOslaq)Jovmmsmssessessanssvas 48.7 mL
infitial burel peadifig. .commms emnmm s s 3.7 mL / Y5
Cey0, Ty 14 1) ¥ 2 ) 2 bl + 3660 4705
R 70,0130l
Jequ PR ” ‘: O" )4-1.__(\"\{')} f’

5. Another experlment was used to analyze the tin in a t1n ore sample. The Sn**(aq) ions in
an acidic solution were oxidized to Sn*'(aq) by a 0.200 mol/L KMnO4(aq) solution. Use

5 s
Jmar the following information to calculate the concentration of Sn” *(aq) in the solution.
volume of Sn**(aq) solution................oceeererrenin. 10.0 mL
final buret reading (KMnQ4(aq)).. «.suvscr v sonsorminnine 39.3mL 37¢
initial buret reading............cooviiiiiiiiii 1.8mL “d M,
2 i"'l-iu'dj’_. 16 N f.. TNE B’ Sn:'if;:-r;, = r;lfl / ; / F )
0.200mol 1] \=10.0m]
>/ mi C = d
N=0.0075 mol
2 (7‘.3! I\JL‘ / | 7 _ @JJ) / ) 1 Jf g
g o ——— i ,..w-_-—«--—-_-.-..-—).—:— o ‘If:)n (/'" / 5
> Mo\ Sr S - ;:;;.,;i i
. OOl )
X L;‘ /| b > N /
/ ,.«‘i;/} / ’fL :
— Chem 30 Electrochemistry Workbook 6



