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) ¥/ 1) What is the oxidation number of the underlined element?
Q) NO NO3 ClO3 yoz
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2 2) Which of the following elements is getting oxidized and which is getting reduced? Also
. indicate the elements is an oxidizing and which is a reducing agents the above reactions?
| @ a) 4O+ 40,  —> 20k +  2HQ
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’) 3) Show the step by step process of balancing the redox reactions below in an acidic medium.
Q) a) Fe3*(aq) + NH20H2*(aq) ——  Fe?*(aq) + N20(g)
@) 2+ Q@ N
3t — O
o Ce — Le )XL\ Z NH,0H, > 2220
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) b) Fe(OH)z(s) +  O2g) —>  Fe(OH)3(s)
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4) Show the step by step process of balancing the redox reactions below in a basic medium.
a) Ag(s) + NOs(ag) — Ag*(aq) + NO(g)

@3 —> Aa@')._ +le’)x3,. NO©Z —> : No—rszO

rH?
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Practice/Electrochemistry - 19-2- Galvanic Cells

Q\ 5) Below is the voltaic cell notation of a galvanic cell. Write the half reactions and which is the

DO NOT SUBMIT

cathode and anode in the cell.

Cu(s) | Cu2+(0.10 M) || Agz2Cr0a4 (satd aq) | Ag(s)

@ Cges, =~ Cu(f"“i) WS

© "2

C(O..,l —> A5 -
Prf)@&\f _> g -

6) Write the half reactions for the redox reaction given below. Write the voltaic cell notation and

sketch a galvanic cell for the reaction.
3Cu?(aq) —> 2APB*(aq) + 3 Cu(s)

67

2Al (s)

+

AL —> A{3*+Be“'

7) Below is the diagram of a galiza'nic cell. Write the half equations-and redox equation
2t .
s COR
+ e -

associated with this cell.
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1M Cu?+
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Practice/Electrochemistry - 19-3 EMF Calculations DO NOT SUBMIT

8) The Evcen for the following reaction is 1.334V.
7 3V(s) + 25b0*(aq) + 4H*(aq) ——» 3V2*(aq) + 2Sb(s) + Z2H:20(l)

'3 If reduction potential, £°, V2*(aq)/V(s) = -1.13V, then what is the E° for the reaction below?

a“ SbO*(aq) + 2H*(aq) +3e- —— Sb(s) + Hz0(l) Ec=? (Ans:0.20V)
ew = gcodb\ ey anuncb a
LBy = —(—L3)

e = |

9) Write the equations for the half reactions and overall cell reaction and calculate the Eccen for

each of the voltaic cells shown below. (Hint: Use the redox potential from the power point data
tables.)

a) l(an[Iz(s)HClz(g)lCl (aq) | Pt (Ans: 0.82V)
‘272 = ;Z%ze 0.53 SV

© Op+2e- -2 13590
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el = @ -awode = 11359 0535 » o
@)

X b) Pb2*(aq), H*(aq) | PbOz(s) || S2082(aq), SO42(aq) | Pt (Ans: 0.32V) )
fpu)a -S> Pb?'t[“ZHLO o '52012 iy 73 S0y c-’Z—ol v s )
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Cm = cotn- anod= - -
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10)Write the half reactions for the following redox equations and show it in a voltaic cell
) @ representation and calculate the Eocl.
a) Fe3*(aq) + Sn2*(aq) —* Fe?*(aq) + Sn**(aq) (Ans: 0.62 V)
§1*————> Sn*f’z,e @o;ﬂ.{;\‘]/
IM
o) | S g | Fe'tna)
f""L) s |
Cou = Co- anede = O- 77— 0154 = (0.6l j
b) Cu(s) + H*(aq) + NOs(ag) —— Cu?*(aq) + H20(1) + NO(g) (Ans: 0.62 V)
Cu —> W 42e- 0.3%0V
A 2 956V
uH? Nogge —> NO +220 - 0. Sl
4 lats) | PYes
p @) | 108, ) [N 3 1P
v ‘ Cu 0 (1LY
0-{o4nvl
E().L( -maaﬁ—!— = 0- aAs6 —0-34%

‘é\j 11)Predict whether the following reactions will occur as written or no, i.e. if they are

spontaneous. (Hint: Use the redox potential from the power point data tables to find if the Ecei

is positive)

a) Sn*(aq) + 2I'(aq) —— Sn?*(aq)

L F e O 0.154V
21% B La 9-535V

Ewl = c ot QV\OGQ—L

pisy — 0535 = [y oY spont |
' . //

£ b) 2Mn02(s)

Mno -—-—->|V\no- 0.£0V
0.89V -

OD _-——:>3(,L@

+ I2(s) (Ans: -0.39 V, non-spont.)

+ 3Cl0-(aq) +20H-(aq) — 2MnO«(aq) + 3CI- (aq) + H20(l)

(Ans: 0.31V, spont.)

Fodh =cahh - —anod = 089 -0-60 = Lo .29V mefj
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12)For the voltaic cell shown below, write an equation for the cell reaction that occurs and
determine the voltage if the metal, M, is a) Sn and b) Zn. Are the reactions spontaneous? (Use
the redox potentials from the power point data tables). (Ans: a) 0.118 V, spont.; b) -0.508 V,
non-spont.) 1

i 19 1L | amode naudy o be mane —VE :2

Pt |[] M B By et cpord - v

L

9

»

V3* (IM) M** (1IM) 9

V2 (IM) ‘ UR

. u + i 5 :

@ y#— Vs*@ —0.255S DNl Nk o
V . : 3 o2t —> 2 @ —0.763 ®
2 =35k (&) —DH18YT i ) e :

Y e aVLDJ-.ﬂ-" e CCQ,QL" ~pn.2S

s = et | e e T el D »
= —*0;[37-‘(."0.‘255) e i ~ . ,]L 9

= ' = = | — 0-508V mon sp —
=T o.us v spnt] .
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13)Are the following reactions possible - yes or no? Explain your answer. (Hint:' Use the redox )

potential from the power point data tables to find if the Ecen is positive) _

a) Displacement of Cd?*(aq) by Al(s). (Ans: 1.273 V, spont.) 9
M DS MHITE VLT gy - cogn — amede = »
¥ > W@ 0,403 . - puo3-Ch .
»

§0md" -T1.273V Sprd _ »
L a

b) Oxidation of Cl-(aq) to Cl2 by Brz(l). (Ans: -0.293 V, noril-'spon't.) L e 5
U-@ —re uér @ 559 Cewd :»M'av\dﬁl" :
_ o o | = '
s | 0.2 v non st | o =,
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