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Consider the following unbalanced oxidation reduction reaction for the next three
questions.
8O,/ (aq) + Mn'(aq) - MnOys) + SO, (aq)
441
1. The oxidation number of § in SO,* is .
(a) +6 4 {c) -2 (d)+8 (e)+3
2 What is being oxidized in this reaction?
@507 (b) MnO, O @sor
b “+ . .
e - gos" T ox B reduckion
?‘f:\‘ﬂ:"— - mnw. o T oxideXion
3. The complete balanced equation in ACIDIC media for the reaction has the following

stoichiometry coefficients. (Note that some of the values may be 0 indicating that the
compound does not appear!)

_ 1 s0r@+ _L Mg+ S HO+_OH@Eg+ O OH@g -
2 Mo+ _ | 802 Gae+_O Ho+ o Heg+____ OH ()
The stoichiometry coefficients, in order are

a)1,1,1,0,0 - 1,1,0,2,0 (b) 1,1,0,2,0~1,1,1,0,0
1,2,3,0,0 - 2,1,0,6,0 (d) 2,1,0,6,0 ~ 1,2,3,0,0
e)

1,2,0,0,6 - 2,1,3,0,0
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Consider the following electrochemical cell for the next 3 questions:

x -t ¥t A
Sn / Sn(ClO,), (aq) // KI (aq), L,(s) / Pt
. Proonz  caquonE
4, What is the name of the agueous ionic compound in the anode compartment?
(a) tin chloride (b) potassium iodide (¢) sodium iodine

(d) sodium chlorate (H) perchlorate

5. What is E° cell?

(a) 040V (b) -0.68V (c) ~0.34 V0.68V ()0.34V  (ab)+040V

Cotroda ‘e ™ T, v Le & 27D %= O0sv
CAnocke YL e SAT ¥ 2e &= Sw £ °: -0O\V
O o 15
- - - - (-0 &
ECBLL: 56#1 = LTV e 0,54 (-0 )
= 1068V
6. What is overall net ionic reaction occurring in the cell when current flows?
@ Sa® + 2I@) - Sr'Gg) + LE) L. . }/ = 23°
() Sn™(aq) + 2I(aq) - Sn(s) + L(s) & - s %_

(c) Sn(s) + 2ClO,(aq) ~ Sn(ClO,), (aq) Goo + D, = Wt v 2]

=
(@ ILfs) + 2K'aq) ~ 2 Ki(aq) owdativn Weppens

Sn(s) + IL(s) - Sn’(aq) + 2I(aq) E anods
vt vinn (@ Cod lodg
7. What does it mean when the oxidation states do NOT change in a reaction?

@ he reaction is not an oxidation-reduction reaction. !
5) The reaction is a very favorable oxidation-reduction reaction.
(c) The reaction is a very unfavorable oxidation-reduction reaction.

(d) The reaction is just an oxidation reaction.
(¢) The reaction is just a reduction reaction.
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8. Before the development of the pH electrode (in the 1950's), the following concentration
cell was routinely used to measure pH:

Pt/ H, (g, 1 atm), H' (ag, 1 M)7HH, (g, 1 atm), H' (aq, ?) / Pt

R SFerch « CUWGIX WAk 50 & = E°
IfE.y = —-0.363 V what is the pH of the solution in the compartment on the right?

.13 () 12.26 () 3.87 () 7.74 (c) 8.45

half, vn  2HL+ L F W )

(ac)

g Coy E A~
- A /LF
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!

- D\gé$ = - 0,084 /(})5 __,l—-—
2 [ ™

= ~-0.054L /L-.;\ E‘)ﬁabl: - ('/Z}S OIOSCI’LIA:)[H*]
> y

~0362 = + 0.0547% Awog C\'\"‘_’}
O.%63 AN =\ LH*\) ch P Cw
- O. = \o =
— B osaT \ > “\ogLH]
9. Which one of the following is NOT necessarily TRUE for a chemical reaction at P W =G g
equilibrium?

(a) AG=0
AGT=0 ‘
(c) The concentrations of reactants and products do not change with time,
(d) The reaction quotient, Q =K
(e) The rate of the forward reaction = the rate of the reverse reaction.
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Consider the following reactionfor the next 6 questions. Hypochlorite, C10', the active
ingredient in bleach, decomposes to chloride and chlorate by the following reaction:

31Cl0(ag) -~ 2Cl(ag) + ClO, (aq)

10.  What is AG® of this reaction? AG;® of ClO(aq) = -36.8 kJ; AG;" of Cl'(aq) =-131.3
kJ; AGy® of ClO,; (aq) = - 1.92 kJ. ( AG{® values are at 25°C)

(2)96.4k]  (b)262.6kJ (c)154.1kJ v154.1kJ () -262.6 kJ (ab) -96.4 kJ
. o O o
AGO; 2&690\' ~ OC’-@ ey~ T 1&66003_
2 2 (21 3RD) ~ -1 T - B (-368 WT)

11. What is K for this reaction at 25°C?

() 1.8x10°"! (b) 1.0x107 (c) 5.6x10" ﬁﬁ 1.0x10%
() 6.5x1077 |
o _SASHA WD b |
\ A /(g;wo W3y - ?,C\XILIK)
< = = - c

12.  The above reaction is an oxidation/reduction reaction so it could take place in an
electrochemical cell. In which of the following cells would this reaction occur?
Arove CARIH VL (e e PR @lochode

(@) Pt/ ClO"(aq), Cl(aq) // ClO(ag) , ClO, (aq) /Pt WP caarse Weme sf Mg

CLwA RO L Do L AR

ﬂt/ClO*(aq),CIOB(aq) // CIO(aq) , Cl-(aq) / Pt Mote ek ath
C()\Mpa\'\oudJ oF Hee
() Pt/ ClO™(aq) // Cl"(ag), ClO, (ag) / Pt ety v ek
e ey bo 5 prrrod o
() Pt/ Ct-(aq) , C1O, (aq) CIO(aq) // CIO(aq) / Pt A A

- _ 90 wvercA
D%\ ALed \vn \f\&v‘{) AR Cvo” = C\On CAO™ 2 C\O+
[\v’\ av\oc,u) Lo mea*oe.
C:lo"' — C‘k-‘ & Q\ DF ‘C«\
redareKivne N Mok Cor CATRO DE
( v~ CeXoda
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Continuation of the questions on the following reaction:

13.

3C10(aq) -~ 2CI'(aq) + ClO;(aq)

What does the AG® and K values say about the rate of this reaction?

(a) This will be a very fast reaction.

This will be a very slow reaction.
e AG® and K values tell you nothing definite about the rate of the reaction.

14.

15.%

Given the stoichiometry of the reaction, if , at a particular temperature, the rate of change
of CIO™ was -9.0x10"* M/hr, what would be the rate of change of CI" at the same time?

(a) -3.0x10"* M/hr (b) +9.0x10* M/hr (€) +3.0x10* M/hr
6.0x10"" M/hr (e) +1.2x107° M/hr
+O-\<65 LCW™ Yo wedee 2 C\O A\
o C\DLT wwdxr be \hcve,a&w-:) 2y as oo
At Cl\Oo~ s Argwen \w; '

G
- 2/3 (_G’},Qx [ i"’“‘/iﬁ,m) - 6‘{_)w;;) M’“;\’F

It is found experimentally that the rate of the reaction increases 4 times when the
concentration of C10™ is doubled. Assuming the products are not in the rate law, what is
the rate law of this reaction?

(a) rate = k[ CIO '] (b) rate = k[ CIO°]* (c) rate = k[ C107]
(d) rate = k[ C1O] ™ @ate =k[ CIO?

> 274 = x-
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16.  Consider the following reaction:
Cr'(aq) + 3Ce*(aq) + 4H,0 ~ CrO2(ag) + 3 Ce’(ag)+ 8H'(ag)
The rate law for this reaction has been determined by experiment to be
rate = k[Cr3*]2[Ce‘”]'[(jr‘(),f']"1

What is the overall kinetic order of the reaction? fAdd v Cxponents

o 2+ ) 4—(-!) = 2
(a) 1% nd (c) 4® (d) 8 (e) 3

17. Given the rate law for the reaction, which one of the following statements best describes
how the rate of the reaction will change with time?

(a) The rate of the reaction will decrease with time in the normal fashion as the reactant
concentration decreases.
(b) The rate of the reaction will increase with time in the normal fashion as the reactant
concentration decreases.

e rate of the reaction will decrease with time faster than normal because build up of

e product CrQ,” slows the reaction further. & ™
{d) The rate of the reaction will decrease with time slower than mh{nal because the build
up of the product CrO,> increases the rate of the reaction. ‘
PR .
raty [C FOH-L:} QO o f

18.  The following rates were measured for the reaction A+ B ~ C: .-
Crog* (3 wack

I
Experiment  Initial [A],  Initial [B], Initial rate, role

M M M/s
1 0.10 0.10 1.50 x 107*
2 0.10 0.30 4.05 x 107
3 0.20 0.10 3.00 x 10°*

Based on the above information, what is the rate law for this reaction?

rate = k[A][B] (b) rate = k[AF[B]? (c) rate = k[B]?
(d) rate = k[A] (e) rate = k[A][B] {(ab) rate = k[A}®
rax= < (AN CHLAT |
Yo Aererwve x , compo= v 123 v,
Urds _ (oo . 27 = Yaod, 3.00x07" = 7 2 7-
IR, ("5?70 vote | L.yo>{0™Y so X~
a5, comeme Do S g v

Y ¥ o X
e (%“‘o T=% - EE  Tweiet o 9e)
' 3
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19.  The decay of radioactive isotopes follow first order kinetics. If the rate constant for the
radioactive decay of *'I =0.0862 day™', what percentage of 'l in a sample will remain

after 1 weck? - Lrack i Hoat

‘ YC NGt S
(a) 84% (b) 44% (c) 16% @ 55% (e) 92% v
A _e
£A,

kt
\ Y ovdan @.Z)V\ [Pﬂ ) P

1:'1’"34, ﬁ(o‘oaeldog)(\w)(%wmg
. © = 0,597 x100%

20.  The rate law and rate constant for the reaction A + B -~ C was determined using the
method of pseudo-order kinetics (as in Exp. 8). To do this the reaction was run with a
large excess of A compared to B. The concentration of B was measured as a function of
time, for two different starting concentrations of A. The following two graphs were

obtained from the data.
(D) [A] =015 M @ [Al=0.30 M
2.4DE+04 3.80E+04
220E+04 |y =52 5x + 10000 3.50E+04
2 00E+04 | ' |y =105x + 10000
= \.80E+D4 | x 2808204
= -
= B0E+D4 = 2.30E+04
= /1.40E+04 | E.'-i'
= + 1.80E+04 |
1.20E404
1.00E+04 4 1.30E+04
8.00E+03 L 4 L . 8.00E+03 ‘ . : ! 4
0 50 100 150 200 250 0 50 100 150 200 250
time, s time, s

Based on the above plots, what is the rate law and what is the value of the true rate
constant k for this reaction?

(a) rate = k[A][BT%: k = 52.5 M%s (b) rate = K[AJ[B]; k = 105 M 's"!
ate—k[A][B]2 k =350 M-2 8 (d) rate = k[A][B]; k = 350 M5!
e) rate = k[AJY[B]: k = 105 M%M L
" dlan Lot rete =\ (h 8
L ovdan ple wAA e
Slu\pc. = \¢ o¥hs = A< ooy
3¢
Fow L _ \<m551 X Loas) - Q_y : _',_?.S =T % %=\
— T T [ oasA” 5.8
Y\ 1< RS R /\"- . 3

C Aefoasy = SLS e k= ST LU
Meogs (1) = o O s M
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Consider the following reaction for the next 6 questions. Hypochlorite, C107, the active

ingredient in bleach, decomposes to chloride and chlorate by the following reaction:

3CI0(aq) ~ 2CI(aq) + ClO, (ag)

I. What is AG® of this reaction? AG;® of ClO(ag) = ~36.8 kJ; AG,° of Cl'(aq)=-131.3

kJ; AG;® of ClO, (ag) = —1.92 kI. ( AG,® values are at 25°C)

(a)-96.4k] (b)262.6k] @_154.1 k) (d)964k]  (c)-262.6kJ (ab) 154.1k]

SC’( FDV“-W’) e P {:* IO

2. What is K for this reaction at 25°C?

(a) 1.5x10¢ (b) 1.8x10" (c) 5.6x10" (d) 1.0x10°%
‘1.0“0”

S(’c? towf [P, P I

3. The above reaction is an oxidation/reduction reaction so it could take place in an
electrochemical cell. In which of the following cells would this reaction occur?

/ ClO"(ag) , C10, (aq) / ClO (ag) , Cl"(aq) / Pt
(b) Pt/ Cl(aq) , C10,(aq) CIO (aq) // CIO™(aq) / Pt
(©) Pt/ ClO (ag) // CI'(ag) , ClO, (aq) / Pt
(d) Pt/ CIO (aq) , Cl"(aq) // CIO™(aq) , CIO, (ag) / Pt

Lee Form P , ¥
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Continuation of the questions on the following reaction:

3Cl0(ag) ~ 2CI(ag) + ClO;(aq)

4. What does the AG® and K values say about the rate of this reaction?

(a) The AG® and K values tell you nothing definite about the rate of the reaction.
This will be a very slow reaction.
(c) This will be a very fast reaction.

5. Given the stoichiometry of the reaction, if , at a particular temperature, the rate of change
of CIO~ was -9.0x107* M/hr, what would be the rate of change of ClO; at the same
time? —_

(a) +6.0x10"* M/hr (b) + 9.0x10"* M/hr 3.0x104 M/hr
(d) —6.0x10* M/hr (e) +2.7x10 % M/hr

Yodees  LCinT yo were L ClogT

v}, w0 e
gQ C\\O}_- Yy oY \QC \\a’“ﬁ;‘\(_ﬁp-m_‘s ):L [ (,é\,.a

ol Jeo VS Mcmag\v\c}'

c—

F‘j":'r- C—-D'l{)a-c !O-q Mik#'\ = \?’;Dhtob“m,hw-l

marian

6. It is found experimentally that the rate of the reaction increases 4 times when the
concentration of C10” is doubled. Assuming the products are not in the rate law, what is
the rate law of this reaction?

(a) rate = k[ CIO ™" @’ate =k[ CIOT (c) rate = k[ C10"}
(d) rate = K[ CIOJ’ &) rate = k[ CIO"}*

Gee TFore~ B, BT
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7. Consider the following reaction:
Crif(aq) + 3Ce* (ag) + 4H,0 ~ CrO/(aq) + 3 Ce**(ag)+ 8 H(aq)

The rate law for this reaction has been determined by experiment to be

A . s
rate =K[CO'P[Ce™[Cro> ]! A2 9 Exovas
I S U R
What is the overall kinetic order of the reaction?
@  or @ Sor @
8. Given the rate law for the reaction, which one of the following statements best describes

how the rate of the reaction will change with time?

(a) The rate of the reaction will increase with time in the normal fashion as the reactant
concentration decreases.
(b) The rate of the reaction will decrease with time in the normal fashion as the reactant
concentration decreases.
{c)The rate of the reaction will decrease with time slower than normal because the build
up.of the product CrO,” increases the rate of the reaction.

C@F he rate of the reaction will decrease with time faster than normal because build up of
the product CrQ,*" slows the reaction further. Cods I I T

PN e }O
{__ﬁ": LA S 3

9. The following rates were measured for the reaction A+ B - C: [C y Ot 3 ,F b ete \l/

Experiment Initial [A],  Initial [B], M Initial rate,

M M/s
1 0.10 0.10 1.50 x 10°*
2 0.10 0.30 4.50 x 10
3 0.20 0.10 3.00 x 107

Based on the above information, what is the rate law for this reaction?

(a) rate = k[A] (b) rate = kK[AP[B]* (c) rate =k[AT
(dyrate = K[A][BT Cigﬁate =k[A][B] (ab) rate = k[BJ?

oty = e "Teld”
, Q
Yo ek vnie X COV poe Vassns Ve 3

v w4 M -~
- , {nls 0. Lo, - rafs - 3,,_29_.1.?,., P
Yie 2 VY122, O L2y < s e T
oo Tas. 0@ vere LT Tsort
- 9% = 2 = >c="1
'PTD M’G’«W"\SV‘Q_— 5} (L'J\’V‘%M R4 ‘fl' o..bf 15
- -l
Vv e C}’_‘_«_’Q_}, I T = S Ve Kbl (:1,.:-?-?'—“—",“
SRR e e N PO T
s AF N
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10.

Exam 3 - Form B
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The decay of radioactive isotopes follow first order kinetics. If the rate constant for the

radioactive decay of *'I = 0.0862 day ', what percentage of "*' in a sample will remain

after 3 weeks?
A

(a) 55% (b) 84% /(6%

V7 ovoaen ebw
[\3\j1+
[l 1‘;\]°

1=

-
-

E

11.

A

@) 4% () 77%

LA\ - et e -Ql;a» - g,_\c“-

A

= 0.4 ~1007

The rate law and rate constant for the reaction A + B - C was determined using the
method of pseudo-order kinetics (as in Exp.

8). To do this the reaction was run with a

large excess of A compared to B. The concentration of B was measured as a function of
time, for two different starting concentrations of A. The following two graphs were

obtained from the data.
@ [A]=0.30M [A]=0.15 M
1.25E+04 1.06E+04
L 1.05E+04 K = 2.3625x + 10000
120E+04 Iy = g 45x + 10000
1.16E+04 1.04E+04 T
= 1= 1.03E+04 |
= 1.10E+04 -
— — 1.02E+04 -
Y S 1otesos
1.00E+04 4 1.00E+04 ¢
9.50E+03 | 9.90E+03
9.00E+03 — . 9.80E+03 —_—
0 50 100 150 200 250 Y 50 100 150 200 250
time, s time, s

Based on the above plots, what is the rate law and what is the value of the true rate

constant k (not k) for this reaction?

(a) rate = k[A][B]% k = 350 M %5 !

(c)rate = k[A][B]; k=945 M %!
(&) rate = KJAP[B); k = 105 M %!

ghale © v o~ ‘\(3\0‘\-’ s

Mope 3 RN
¥
rk-oV\\ \/\(,\»\55 1 _ [O\Bbl
— = = """
S R P VIR E
PR
row | )Qov;,j < /QC- (O:QDJ

(b) rate =k[A][B]; k= 2.36 M's™!
(d) rate =k[A]{B]; k=9.45 M's"!

votn = WALt
N

(LIS N l_1 ?
o aqul - S» x T Lo
= 1 7568 \
e AT
- -5 e =
- qu%(\ [D\BOP‘)L

=[los m->s2'
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Consider the following unbalanced oxidation reduction reaction for the next three
questions.

12.

13.

14.

MnOys) + SOy"(ag) -~ SO, (aq) + Mn™(ag)

L
The oxidation number of S in SO,” is ’Y{: .

b -8 = -2
(a) +8 (b) -2 (¢) +3 +6 (e) +4

What is being oxidized in this reaction?

@sor GYsor vt (@ Mo, (
Mywo, — Mn? Mi being danirel , ©Ox F O~
Mip - = “fson- ST omdaed, ox® T

The complete balanced equation in ACIDIC media for the reaction has the following
stoichiometry coefficients. (Note that some of the values may be 0 indicating that the
compound does not appear!)

o, + ) sor@p+ O mo+ b wen+D  onaa -

| sof@pr _ L Mr@p+ 2 H0+ O Hg-+___ OHG@g)

The stoichiometry coefficients, in order are

@2,1,0,6,0 ~1,23,0,0 (b) 1,1,0,2,0 - 1,1,1,0,0

(c)1,1,1,0,0~1,1,0,2,0 (& 1,2,0,0,6 - 2,1,3,0,0
(e) 1,2,3,0,0 - 2,1,0,6,0

See PUVV"‘\ A %
(WV\ t S J Liyr Ve opypodrie M)



Chem 201 Exam 3 - Form B page 6
Fall 2009 '

Consider the following electrochemical cell for the next 3 questions:

Pt/ KI (aq), L(s) // Sn(CIO,), (aq) / Sn

Anone Conmwe
15.  What is the name of the aqueous ionic compound in the anode compartment?

(a) tin(ll) perchlorate @otassium iodide {c) sodium iodate
(d) sodium iodine (e) tin chloride

16. What is E° cell?

@068V  (b)-034V (c)-040V (d)+040V (c)0.34V @—o.ssv
b 2e = S ECr Oy

Codmo e Ma voen S
i e = 23 £ 77 O

Precocta e v =

(=)

.- D — Y ) . _ _ Sy
E(gLL:ECﬁW’EmN"-O"‘%&v O3

17.  What is overall net ionic reaction occurring in the cell when current flows?

(@ Sn(s) + L(s) - Sn’(aq) + 2I(ag) i e - [, * 2™

®) L) + 2K'(ag) ~ 2 Ki(aq) Lt rle = S G
(c) Sn(s) + 2ClO,(aq) ~ Sn(ClO,), (aq) a2t w27 — X, a5
Sn*(aq) + 2I{aq) - Sn(s) + Is)
O At e e

() Sn(s) + 2T'(ag) - Sn"(ag) + L(s) (& Aanooty

a2 FUTS SRV G S e
& et oA

18.  What does it mean when the oxidation states do NOT change in a reaction?

(a) The reaction i1s a very unfavorable oxidation-reduction reaction.
The reaction is a very favorable oxidation-reduction reaction.
@n\e reaction is not an oxidation-reduction reaction. |
) The reaction is just a reduction reaction.
(e) The reaction is just an oxidation reaction.
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19.  Before the development of the pH electrode (in the 1950's), the following concentration
cell was routinely used to measure pH:

Pt/ H, (g, 1 atm), H" (aq, 1 M) // H, (g, 1 atm), H" (aq, 7 )/ Pt
IfE ;= ~0.229 what is the pH of the solution in the compartment on the right?

(a) 1226  (b)7.74 @.87 (d) 8.45 (€) 6.13
gfé F’o\/‘xm ﬁ y ‘13? (B?

CL_".."" ‘E'JEA &w{;“

e A

e R e T U

[ IR R Ve

= ?2\37 x

20.  Which one of the following is NOT necessarily TRUE for a chemical reaction at
equilibrium?

(a) The concentrations of reactants and products do not change with ti

The rate of the forward reaction = the rate of the reverse reaction. .
g:)) AG =0 Ru Trewe

(d) The reaction quotient, Q =K c Cayr o vatian



EQUATIONS and ADDITIONAL INFO

cell ~ Teat an o0 + ne = 1R
AG = -nFE_, E=FE - 0'05921/10g [R] at 25°C
n for
AG® = - RTInK or AG® = - 2.303RTlogK
_AG® _AG®
K=¢ or K = 10 2303%ET
ln[_[ﬂ = -kt or log{ Gl I -
(4], [4], 2.303
In[A], = -kt + In[A], or log[A}, = -kt/2303 + log[A},
VAR = kt + V[A]
F =96485 coul/mol R=28314J/(mol'K) Volt =Joule/coul 0°C=273.15K
Standard Electrode Potentials at 25°C
Half Reaction E° (V)
Agag) + e = Ag(s) +0.80 V
AgCl(s) + e = Ag(s) + Cl(aq) 402223V
AgBr(s) + ¢ = Ag(s) + Br{aq) +0.07V
Brl) + 2¢ = 2Br(aq) +1.09V
Clig) + 2e- = 2Cl(aq) +1.36
Cu'(aq) + e- = Cu(s) \ +0.52V
Cu(aq)+2e- = Cu(s) +0.34 V
Cu*(aq) + e- = Cu'(aq) +0.159V
Cu*{aq) + 2CN(aq) + e- = Cu(CN), (aq) +1.12V
Fe*'(aq) + 2e = Fe(s) 045V
Fe’'(aq) + ¢ = Fe*(aq) +0.77V
2H'(ag)+ 2e- = Hy(g) 0.000V
2H,0(aq) + 2 ¢- = H,(g)+ 20H (aq) ~-0.828 V
2 Hg?"(aq) + 2e- = 2Hg? 0.905 V
Hg (aq) + 2e = 2Hg() 0.7961 V
Hg,80,(s) + 2e- = 2Hg(l) + SO~ 0.6158 V
L(s) + 2e- = 2T(aq : +0.54 V
Mg*(aq) + 2e- = Mg(s) -237V
Ni¥*(aq) + 2e = Ni(s) ~0.257 V
Ni(OH)(s) + 2e = Ni(s) + 2OH (aq) -0.72V
Pb*(aq) + 2e = Pb(s) ~0.126 V
PbO,(s) + 3 H'(aq) + HSO, (aq) + 2 e- = PbSO,(s) + 2 H,O(1) +1.628 V
PbSO,(s) + H' + 2 e- = Pb(s) + HSO, -0.296 V
$,04°(aq) + 2¢ = 2850, (ag) +2.01 V
Sn*'(agq) + 2¢ = Sn* +0.15V
Sn**'(aq) + 2e = Sn(s) -0.138V

In’(ag) + 2e- = Zn(s) -0.76 V





