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CHM.5.3.05.001.05 Define redox reaction while explaining
1 Textbook 3
what must be conserved in a redox reaction
2Mg o 2MgO
A reaction in which electrons are transferred from one atom to another is called o ?‘d‘ ‘
an oxidation-reduction reaction, which is also called a redox reaction. e S .. .

Which of the following is NOT true about X in
the figure shown below?

e

.

o by A7) 0

Transfer of
electrons

Learning Outcomes Covered

o CHM.5.3.05.001

a

X loses electron

b.
X is the reducing agent and becomes oxidized

[N
The oxidation number of X increases

d.!
i Xis the oxidizing agent and becomes reduced

falial JEA A X Ja s 28 lilaa i

A Bk

Lusly g J3ia el X

Which of the following statements is not true
concerning the complete chemical equation

shown below?

Adlally il Lagi danin 8 AIEN &l jlaadl i
£33 daiia gall dL4lSY Aniliasl)

Learning Outcomes Covered

o CHM.5.3.05.001

i No electrons are transferred between atoms

1
1
1
1
R ————

b.
The reaction is an oxidation -reduction

.
Electrons are transferred between atoms

d.
Magnesium atom is changed to positive ion

g
0
y
V

Al o il g sl s -y

JIA) Ssausi ga Jett

Sl G g i) Ji

e 09 N pgsaiidl 330 T
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Which of the following describes oxidation corectly? Torpms JEE 5o 8Y) Chsy L L g
Learning Outcomes Covered

o CHM.5.3.05.001

| 1
a.; i
i A reaclant loses eleclrons and ils oxidalion sl ses M3pay lig fSN Seliall 3y i
1 1
1 s I
F number increases ¥
1 1
1 [
1 1
1 1
B o o o - - ol
b.
A reaclant loses electrons and its oxidation s2alls aee Sy il K0 Jeladl sy
number decreases
C.
A reactant gains electrons and ils oxidation bl 22z iy iy 280 Jelidl ol
number increases
d.

A reaclant gains electrons and its oxidation sinals e iy Sy 520 el oadly

number decreases
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CHM.5.3.05.001.01 Distinguish between oxidation and reduction in terms of loss
Textbook+ fiqure 1 and 2 34
and gain of electrons, oxygen and hydrogen
Regarding the redox reaction below. ol sy 5o Jelity 3laty Lugk
Which of the following is correct? fraa ‘,L. las L_.;i
Mg(s) +Cly(g) — MgCl,(s)
Aiomic Humber o) | Elemnent Symbol i )
12 g
17 €l
dapall ol Sl
o CHM53.05001
Chlorine atom transfers one electron pynatina B33 K0 aaly g S0 IS0 By miad
a to each magnesium atom
PR AR AR AR R R AR R R AR AR AR AR R AR AR AR AR AR R
’ Magnesium atom transfers one electron 2308 853 S0 sy g 7)) pnaieald B3 i
b.! to each chlorine atom
B
. Chlorine atom is oxidized PR FRPEAWS;
d Magnesium atom is reduced apneatiiall £3 20303
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IVVN:M of the following is correct?

=
2F (aq) ™ |."aqn

The fluoride ions receive electrons from the iodine
O

and it is reduced

The fluoride ions receive electrons from the iodine

O

and it is oxidized

The iodine receives electrons from the fluoride

ions and it is oxidized

The iodine receives electrons from the fluoride

ions and it is reduced

»

e i A
Trasee U lee 5

&
F2(aq) + 2l7(aq)

Jhaa) L Gaaacy agall e il Sl malall g Jatns

53l gl isady 3adl e iy 581 a0)glil) il Jiiea

................................................................................................................

Which of the following statements is true
concerning the redox reaction shown below?

2Br” (4q) + Clyaq) = 2C1 (4q) + Brry(qg)

A- Oxidation of the chlorine molecule
B- Electrons transfer from bromide ions to chlorine
(- Electrons transfer from chlorine to bromide ions

D- Reduction of the bromide ions

IWSTIIFA A EY KR
¢ olal 1 38Y1y

ZBT-(aq) + CIZ(ﬂq) - ZCI-(GQ) + Brz(aq)

230 gl auss] & g A

IS0 ) g gl gl e g Y G B
S ) gl 51 o g SN G
g ) g 138 &g D

Which of the following was oxidized in the
following reaction?

2Na + 2H+ - 2Na+ +H;
A- Na+
B- Na
C- H*
D- H2

8 A0 Jolial) A sl L b gl

2Na + 2H* - 2Na* +H:

Na*-A
Na -B
H* €
Hz -D

Which of the following is correct in relation fo the reaction

below?

Mg, + Oy

O Oxygen 0, gained electrons and was oxidized

The magnesium Mg atom lost electrons and

was oxidized

o Oxygen O, lost electrons and was oxidized

The magnesium Mg atom gained electrons and it is

Reduced

P T R I R
B ol 3l Led s 3 s 51

» 2MgO,

5] ) Guanyg iy 561 05 (Y (uui)

B g Ciang g S MG pguagiid) 353 s

B! o Gmy iy 580 Oy ()

Tl ) diany iy 78 Mg ppstinad) 83 cuu€)
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3 CHM.5.3.05.001.07 Define oxidizing agent and reducing agent in a redox reaction

Textbook+ table 2

4 CHM.5.3.05.001.07 Define oxidizing agent and reducing agent in a redox reaction

Textbook+ example problem 1
and practice problems

6and 8

Which of the following is the reducing agent in
the following reaction?

24 24
Cag +Zn (aq) Ca @ag t Ing

¢ A Jolial A J 3 Jalall gb Ay baa g

Cags) +Zn** (aq) - Ca** aq) +Zngy)

What is the oxidizing agent in the following reaction?

Na,SO, ,, + 4C ;) ————»

CO

Na,S

Na,SO,

A ol 3 duaiall eladl Lo

Na,S ,, +4CO

What is the reducing agent in the following reaction?

e

HzS(g) -+ CIZ(Q)

cl,

H,S

HCI

Al Jelall 3 ) aal kel L

S () + 2HCl,

What is the oxidizing agent in the
following reaction?

Fe+2Ag - Fet"+2Ag

M

Fe+2Ag" - Fe¥'+ g

A ) )

A)Fe B) Ag'

() Fe"

D) Ag




Which of the following is the reducing agent E‘_‘,.!'.il Jelial b Jiaad Jalall g L lea ,:.;‘u

in the following reaction?

2Ce+ 3CuZl — 3Cu g 2Cedt

d.
Cu
b.:
i Cu?t
C.
Ce3*
d.

Ce

-l
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number of oxygen differ than in the other formulas?

NO =

NO,

NO,

NO

5 CHM.5.3.05.001.03 Assign oxidation number to atoms, ions and compounds Textbook+table 3+ example problem 2 9 and 10
according to a set of rules and practice problems
6 CHM.5.3.05.001.03 Assign oxidation number to atoms, ions and compounds Textbook+table 3+ example problem 2 o and 10
according to a set of rules and practice problems
CHM.5.3.05.001.03 Assign oxidation number to atoms, ions and compounds
7 ) Textbook 11
according to a set of rules
I i idati . \ is the correc rde > i A Al 305 s et L
In which of the following formulas does the oxidation de a0l 2e (5K A puall ol What Is the corroct descending order of tho following A fpall gl ;AR i Lo

formulas according to the oxidation number of oxygen . i i i "
[{PE '<¢"! Y 28h e e
in each of them?

HO, - HO - 0, - OF

HO —» OF, —» H,0, —» O

0, —» H,0,—» OF, —» H,0

OF, —» 0, »H,0, —» H,0

QIO Q|0

H,0 » H,0, -+ 0, —» OF

What is the oxidation number of Chromium (Cr)

element in the following ion formula?

2+

6+

Croi

O diua A (Cr) o980 pale Sl 230 L
ga Ll

What is the correct ascending order of the following 2880 2h aae e AJ0 pall monall gaeloaill cangll L

formulas according to the oxidation number of e
fleia JS A

chlorine in each of them?

Cl, - NaCl - KCIO, -KClO

NaCl — Cl, —— KCIO — KCIO,

Cl, » NaCl » KCIO,—KCIO

KCIO, —+NaCl —»Cl, —» KCIO

KCIO; — KCIC » Cl, — NaCl




What is the change of the oxidation number of JTLURW LR IR

What probably accounts for the different ol AS)a gl adiasd Foed b
- i ; S 0ol At Al :
chlorine in the following balanced chemical equation? A0 &y jpdl dcall ) B tod S0 3 page 0 LS
in the figure below? (e 8 dadd)
2KBr(ag) + Clo( 9 ) — 2KCl(ag) + Br ) (Foperie S mmon new)

dbipall addsil Gloyie

¢ CHM.5.3.05.002 2

Ahnipall Gaglaill Oloyhe

P
: N 4 “HM.5.3.05.002
al From () to =1 140y
:
i
b From -1 to 0 0A-1¢
b Differences in atomic numbers L a1 ke
=9 ) ;
. From 0 1o -2 2400
c Differences in protons numbers Sliggll saed Lidlas
d From =20 0420
d. Differences in electrons numbers g AN shaed bl
icl i £ L L aall & s &l 5 A
Ll LSOO L F(N)ooma ld 20t 2o BT b Laa 51 Which of the rules for determining oxidation tiasma b bl el yoas sl G gl
oxidation number of nitrogen(N)? .
numbers is incorrect?
adbuyall dadnill Dileph
N.O - NH;, - N, —NO,
o CHM.S.
syl dpmuladl Sl ’
The oxidation number of an atom 2l i uaie 53 28k e
a of an uncombined element is zero D 3l
a 2
The oxidation number of element from group 1 1 degapdl (o poaial 2800 22
b in the periodic table equals +1 1 gghews (ol Jpeall A
N NH,
e e e e e e e e e e e e e e e e e E The sum of the oxidation numbers in a neutral Dha gyl Jolale S b 28U :'-_-:.'\r_.,,_;
H H
! N2 ol compound is zero
el i
H R ———— SEaEESaEsssESsESEsEESSSSSSEEEEEEEEEEEESEESE
S ——————
The oxidation number of hydrogen o gl 2800 e
d. NOZ a in metal hydrides equals +1 +1 gyl S il
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What is the explanation for the variation in iron rock s JC 3 daapd) sl pia ol g4 i U When isthe oxidation number of oxygen positive? Hlage a8l 3 ,5.; b
colors shown in the figure below? (P i y) ' -
(Iron is a transition metal)
susall dibss 2.8h Ml il
Presence of different oxidation numbers of iron
Al o U agag 0t ppiaal B i sl agng |2 P
W " 0 Tae fo
Presence of pure iron without other minerals in the rocks When it is bonded to iself Al 1) e
aaall i 28 s 2909 |3
Presence of similar oxidation number of iron
syl B 58 e 30y | 4 BB A A .
Presence of other minerals in the rocks | 1
h I 1
' i
: In peroxides compounds sy d g :
1 I
I |
1and 2 21 | 1
ksssssssESEESSS S S S NSNS ESSSSSSS NSNS ESSSSEEESESEESSESEsSsEssssssssssssssssmsssd
.c!
2and3 32 In oxides compounds 38 g ¢
................................................................................... 1
1
I
1
1and 4 41 1
.
1 . . i |
___________________________________________________________________________________ ! When it is bonded to fluorine e by Lo
3and 4 453
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8 CHM.5.3.05.001.09 Define half-reaction, oxidation half-reaction and reduction-half reaction Textbook+ table 5 16

What is the oxidation half reaction for the redox Il Bl el B Jelis i Lo Which of the following is NOT an example B i Y gl b
, , of a half reaction?

reaction shown below? ol gl

Ni(s) + CuCl,(ag) — Cu(s) + NiCl,(aq)

il i) by
-
: Cu®* +2¢” = Cu
b ................................................... N I_}lewze ______________________________________
T e
‘ Cu = Cu?* + 2e-

Learning Outcores Covered

o CHM.5.3.05001

s
i

2H* +2e = Ha

Cly +2¢ - 2C1

Fe - Fed +3e

2Fe+3(Cl; - 2FeCls
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What is the oxidation half reaction of mw“@ﬁ Dl ol i La Which of the following half-reaclions Is a reduction? T b ) e
the net ionic equation shown below? Pl daa gall dd ) A ¥
Al = APt 4 3e- !
- Cutt +e = Cut :
2Nag) + Clyg - 2Na* + 21 | - :
2F =p F? + 2'9 :
Learning Qutcomes Covered 2n2+ +2e-=17n :
o CHM3 305001
B
i a i
ﬂ.i : : Jand4 4l
| Na-Na'+e I
| . hmmmnm RN AR AR R ARS8 R A R R AR AR AR AR AR AR AR RAA AR R AR RS
b.
b.
landd LI
Na*+e - Na
. ¢
Cly+2e - 200 o )
d d.
2007 - Cly+2e Tand2 2
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Textbook+ example problem 5

CHM.5.3.05.002.03 Balance redox reaction in acidic medium using half-reaction method ) 17,18
and practice problems+ table 6
CHM.5.3.05.002.04 Describe the steps for balancing redox reactions, in basic medium, by the half-reaction Textbook+ table 6+ 719
method problem-solving strategy ’
CHM.5.3.05.002.03 Balance redox reaction in acidic medium using half-reaction method Tembooh example problem 5 17,18
and practice problems+ table 6
CHM.5.3.05.002.03 Balance redox reaction in acidic medium using half-reaction method Te)dbookf example problem & 17,18
and practice problems+ table 6
CHM.5.3.05.002.03 Balance redox reaction in acidic medium using half-reaction method Tembooh example problem 5 17,18
and practice problems+ table 6
CHM.5.3.05.002.03 Balance redox reaction in acidic medium using half-reaction method Textbmkf example problem 5 17,18
and practice problems+ table 6
CHM.5.3.05.002.05 Balance redox reaction inbasicmedium using half-reaction method Textbook+ practice problems 18
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Which of the following is the correct balanced  5as¥! JeUl Aasauall 4y gall Aalaal) & L Laa
redox equation for the following reaction fe Uil il 4y jh aladduly Ul J) 38V
using the half-reaction method ?

2- 22t 3+ 3+
Cry07(aq) + Fe(aq) = CT(aq) + Fe(gq)

(in acidic solution aas Jslaa B)
Cr,0% + H' + Fe** - 2¢r** + Fe** + H,0
Cr,0% + 14H" + 6Fe** - 2Cr** 4 6Fe®* + TH,0
Cr,0% + TH' + Fe** - 2¢r** + Fe** + 7TH,0

Cry0% + H' + 6Fe** - 2Cr®* + 6Fe®* + H,0

Using the half-reaction method to balance the Lo Yy slY) Mo le Gl Jo el b Ak sl

oxidation-reduction reactions, what is the correct aatl pall Lt 3 o 34 a8
fgaandl Jelaall A A Gl sl Ay jadl Al
balanced equation for the following reaction in

acidic solution?

N)— 5 -
b2 (6) + 52037 (ag) —5204™ (aq) * ' (ag)

@) S,0," +H0+1, —S,0,7 +2H" +2I
O S0, +H,0+1, —»8,0,7 +2H" + I
0O 25,0, +2H,0 + I, —» 28,0,2 + 4H' + 2
o) $,0:° + I+ 2H —» S,0,7 + H,0 + 2|
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When using half-reactions to balance the redox alial JRSYy 52l Alalas 23] Je Ll chesl Al aaiid sie

equation below in acidic solution. Which of the Fiagaall oy el Asledl a2l L é' wgemmandl Jaladl G

following is the cormec! balanced equation?

ClO;~ + SO, — CI~ + S0,2—

Learning Outcomes Covered

o CHM.5.3.05.002

a.

3S0, + ClOy” + 3H,0 —— 3S0,% + CI” + 6H
b.

380, + ClO;” + 6H° —» 3S0,2 + CI” + 3H,0
C.

2S0, + 3CIO;” + 6H" —» 280, + 3CI” + 3H,0
d.

2S0, + 3CIO;” + 3H,0 — »  2S0,2 + 3CI + 6H"

Using the half-reaction method to balance the following redox Adal Naayly BaulY) illas G el el Al Lezind

equalion. What is the correct balanced equation for the reaction il Jelill maa JE4 A jpall Al Lo
below? (in acidic solution) (panad Jgaad )
Cr,0;%-(ag) + I-(ag) — Cr3*(aq) + l,(s)

ibyall dgaglsill Sloyae

o CHM.5.3.05.002
Cr,02"(aq) + 61-(aq) + 14 H* - 2Cr3*(aq) + 31,(s) + 7H,0(1)

. 2Cr,0%"(aq) + 21-(aq) + 14 H* - 2Cr3* (aq) + I,(s) + 7H,0(1

Cr,02"(aq) + 61~ (aq) + 7TH,0(1) - 2Cr3*(aq) + 31,(s) + 14 H-

FINAL REVISION- TERM 2 2023-2024
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In the characteristic step for balancing the redox Yy sl cBlel < slea i) Sadl 5hall 3

equations that take place in basic solution, what must be gyl aa asilal Con g1 Le i 5o Jglas I

added to equal the number of H" ions? H iy e
dhupall dadadl Slzyie

o CHM.5.3.05.002

Number of H,0 molecules

d.
B
1 1
b Number of OH ions OH g e
o B B R R B B R R
c Number of O, molecules o} clisa fa 2
d Number of electrons e e gyl e sy

When balancing redox equations using half-reactions el i il pladndy Jiatly B8V o sl Oy S

method, the coefficients of the two half-reactions s S Jelill | heal Slalas Jas
are adjusted so that:

iyl dasill Sl

o CHM.5.3.05.002

i I s gl 38 b sagikall iy SR s
the number of electrons gained in reduction Jpay) 3 dusgd

the number of electrons lost in oxidation equals to

iy I 200 Chads 52SY A Baghiall g S 20
Ty il

the number of electrons lost in oxidation is twice the

number of electrons gained in reduction

b.
the number of electrons lost in oxidation less than the iy 2N e e Jil 528Y) o gl ol pEN ay
number of electrons gained in reduction Jzay _FJ' Lo
.
the number of electrons lost in oxidation more than iy AEIY 22 el 308 o Bl iy S oy
the number of electrons gained in reduction Jimay 94 Luasldl
d.

What should be the value of X to balance the following € el Jelinll Ciai Al gl X dad (s o a3

half reaction?

NOj + 10H* + 8e~ — NH] + XH,0

dhyipall daulsill Ol

o CHM.5.3.05.002

What should be the value of X to balance the Jo Ul Ciuai Aldlaa 433 gal X dad 098 o aag 1la
following half reaction? 2 Al

MnO, + 8H"* + Xe™ —» Mn?* + 4H,0

Learning Outcomes Covered

1
b.
2
) 3
of T !
: s ;

I\
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The following chemical equation is balanced in acidic pan Jibas Ry ) el Alilad)

solution: ; o e dots . "
= Using the haff-reaction methad to balance the iy Bl e (3l Jo il Gl Ak Landns
Mn0,(s) + 2Br-(aq) + 4H* - Mn* (ag) + Bry(g) + 2H,0() . il 1l e ) 2D o B
) following redox equation, what is the correct balanced sl Ll s 8L By el el Lo
when this equation is balanced in basic solution , whatis  OH" iy se lasseell s 3 dlilad o2 (22
. ) . I . aquation for the reaction below (in acidic solution)? O, nandl ] glaall 4
the number of OH" ions must added to bath sides of this fllad i bl ) il g 3 ? t ) sl dotn )
equation?

Cl~(aq) + NO;"(ag) — ClO~(aqg) + NO(g)

2N0; (aq) + 3C1™(aq) + 2 H* - 3C10~(aq) + 2NO(g) + H,0(1)

1l e
3 ! 2N0; (aq) + 3C1"(aq) + H,0(1) - 3C10™(aq) + 2NO(g)+2 H'
2 | 2N03 (aq) + 3CI™(aq) + 3H,0(I) - 3Cl0~(aq) + 2NO(g) + 2H*
o
. | 2NO3(aq)+ CI(aq) + 3H* - C10~(aq) + NO(g) + H,0(1)
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When balancing half-reactions of redox equation JI5a g 538 Aldea Jeli dea s 3
using the half-reaction method in acidic solution, s geimandl Jyluall & lelBll Chont 355k alsdnd,
H.O molecules are uses to balance: O Hi O Sline slasadd 2y
d.
electrons & & oy s
N N 1
I 1
[ 1
b' 1 ]
: hydrogen atoms Gy gl b3 :
I 1
1 ]
I 1
S ————— o
C.
OHions OH iyl
d.
oxygen atoms R JCT

FINAL REVISION- TERM 2 2023
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16

CHM.5.3.05.007.01 Describe an electrochemical cell while specifying its types

Textbook+ fiqure 1

25

Electrochemistry is the study of the redox processes by which chemical energy is converted to electrical energy

and vice versa.

An electrochemical cell is an apparatus that uses a redox reaction to produce electrical energy or uses electrical

energy to cause a chemical reaction.

converted to electrical energy and vice versa is

called............... [ -

Learning Outcomes Covered

o CHM.5.3.05.004

a.
Muclear chemistry
b.
Organic chemistry
-
]
n
C.;
: Electrochemistry
]
"
i
]
] -
d.

Physical chemistry

The situdy of the redox processes by which chaemical enargy is

AEUall igas iAo Ally VRS, BanSY 1 ildhas Alya

e Sl e A ) Al




Which of the following correctly describes the parts of an

electrochemical cell?

i liomy Gl €l LD el oy Lilaa g

Baa e JE Y1y G| el e U8 Sy it (e | Al sl
Two parts where the separate oxidation and reduclion reactions take place Half ~cells
51 el iy i (i) 3581 [ 2 )
The electrode where oxidalion reaction lake place Anode B
Iy Jelis duay s (.__-‘.'.:\} 3 J&NI aglsl :
The elecirode where reduction reaction lake place Cathode ’
Learning Outcomes Covered
o CHM.5.3.05.007
d.
1and 3 3l
b.
14nd 2 2,1
C.
2and 3 342
eSS ESES NS ESSSE S SSSESS NSNS SS NS AE S S NS SSES SN ESSSASEEE e
1
d.! ,
: L2and 3 3,2,1
1
1
1
1
e o o -

C

What prevents the redox reaction from producing Al e sy 28N £ O Jpa gl e

electrical energy in the voltaic cell shown below? £3lial daagall sl 81 @

/ e ﬁ
Coppar wre

f .. u-'—v-heJni;

1‘ i:;:#;’ Coppar sirip
Vo )

IMZn*

lons build up around the electrodes A el 1 ]

No way lo lransfer eleclrons

g Ji i 25 Y

No bulb or voltmeter Saild o plaa sng Y

FINAL REVISION- TERM 2 2023-2024
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Which of the following is correct regarding the voltaic cells ? faalydll LAy (las Ladd s i las ___5]

Sl e Y iy 3581 e L Sy a3 |
Oxidation takes place at the anode and reduction takes place at the cathode
S EC NV { g TREWE s c 1 VR IR P U (PR Y-

Electrons transfers from the oxidizing electrodes to the reducing electrodes

]

351 die QRN ey 3ISH die g 5208 Gian | 3

Oxidation takes place at the cathode and reduction takes place at the anode
dbuijall dualuill Ol phe

o CHM.5.3.05.004

. Only 1 Jagd ]
b. Only 2 L
TR
E.E 1 and 2 :_g
d 2and 3 3,

FINAL REVISION- TERM 2 2023-2024 DR MOHAMED ABDELSALAM
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Which of the following statements is not true plaslly alady Lad dasaa 8 400D G lad) 6
concerning electrochemistry? Al )

Learning Outcomes Covered

o CHM.5.3.05.004

a

The study of the redox process JIFAY) g S clilae
b.
Chemical energy is converted to electrical oSl g A3l 48 ) Apipassh) A8 )y gaty |

energy and vice versa

C

Useful in industry and critically important for Al il gl B dagag dcliall & 0ls

biological functioning

: Mechanical energy is converted to electrical oaSal) g Al S ) Al AUhal) J gaty il
energy and vice versa

L
1
'
I
1
'
'
1]
1
'
'
'
'
.
'
'
]
'
'
'
1
1
'
'
1
.
'
I
'
'
'
'
'
'
'
'
'
'
'
'
'
'
1
1
1
]
1
'
'
1
'
.
'
'
]
'
.
J
1
1
'
'
I
1
.
'
]
1
'
'
'
'
.
.
'
'
1
'
'
]
!
'
'
1
'
'
'
'
.
'
'
'
'
'
.
'
'
1
'
J
L]
1
1
1
'
'
'
'
1
'
.
'
S
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CHM.5.3.05.007.02 Identify components of a voltaic or galvanic cell (anode, cathode, salt bridge or porous
17 barrier, wires, electrolyte compartments); while explaining the role of each component, when does the reaction Textbook+ fiqure 2 26

start and determining the direction of electron and current flow

In the voltaic cellnshown below,,where are the ions SV & als ol el Aas }d\:-)-'a-l%l‘l\;.,u‘ “i;,: WhiiumbarTepresentaiia parthat pravantiions GAICAN o CiRT (15 Araicsd) pid S G b e
move from one side to another? e ) e build up around the electrodes in the voltaic cell Polial Aaigall daleal) A0
ek Sl shown below?
Copper wire
sl Sambrsoe Yo R
Zinc strip o K+ Silver strip 3 .I 9 }
\ K* La . -—
n o x +
e / .
¥ § B,
M TS
: ; 1 e
Through the silver strip Aadll ki N O
= 2 @)
Through the salt bridge Aalall 5 kil JMA (@
3 O
Through the copper wire oeadll dlu Ja (@)
4 ©)
Through the zinc strip Oma Al b SN O
T ; : ; i ladddy & s il he voltaic cell sh bel h T 3 SE) S gl oLl Aas gall 430 5l 4880 b
The following reaction takes place in a voltaic cell: Al s 3 Ol Jelddl) sy Pt L e G
- +
Zngt+ Cu¥'ag = Zn* gt Cug)
Which of the following takes place at the anode? a1 2o Caany Ay Laa g
Reduction of Cu?* Cu?* Ji il O
Reduction of Zn2* Zn* )3
o At zinc strip O AN Gulad 2ie (@)
s . - : At salt bridge dgald 5 kal e (@)
Oxidation of Cu Cu 58 @)
At both strips Cpelalll) NS 25 O
Oxidation of Zn In sl O At copper strip odadll b e O
-




How electrons transfer in the voltaic cells 7 Taalydll Adad) 3 by pSly| o as
a.
Through salt bridge from anocde to cathode atiSl B agll e Laldl gl e
b.
Through metal wire from anode to cathode 2B o e gl e e
JF N . 1
1 ]
C. '
- Through metal wire from reduced electrode Jal S el e g3l s e -
; to oxidized electrode - R i
i '
1 1
1 1
B o o o s 5 - - o
d.
Through salt bridge from reduced electrode d ;-41 Al el e dgndall ladill e
to oxidized electrode 2l o3 alaill 0
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In the voltaic cell shown in the figure below, which of L) el __,-1 ol Jga 43,.-, agall 221,30 2431 &

the following statements is true? fiania
. : Salt bridge — Laal 4 £
Zinc strip - Copper strip s/ g8 4ali bud i Tyl
in K ( 7 [ Ca
InS0y Cus0y s | o), ! . ) 7 L i o .
= a0 D i Uses electrical energy to cause a chemical ._,_;‘._.._S Jolis Slaa Al AL adss

reaction
Electrons move through the salt bridge to ol 4 J Yay Laldl sl yo iy AN e
the copper side
Positive zinc fons build up around the zinc oSl el Jya fmgall )l iyl S
a il
electrode Ua)

At )

The wire can serve as a pathway for electrons to Al ma)all 7o e g 2SI Y eSSl Jans
ladll =gl
flow from the zinc strip to the copper strip b
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CHM.5.3.03.007.03 Write the oxidation and reduction half-reactions occurring at cathode and anode for a voltaic
Textbook 21

cell

When a Cu*ICu electrode is connected to the standard il g gl il CUICY (il s 2
hydrogen electrode as shown in the figure below, i s o o alaad Jgany rmga LS

which of the following is a reduction half-cell reaction? ".‘41'..:.;" Jpay! Jeli

-
/- e g PR
[ Pregen e B

J. | deteaie el
.........

dbssall Goulaidll lzsia

o CHM.5.3.05.004

N Cu(s) = Cu®* (aq) + 2e~
. Hz(g) —» 2H" (aq) + 2e”
“ 2H" (aq) + 2e” = Hy(g)

FINAL REVISION- TERM 2 2023-2024 DR MOHAMED ABDELSALAM
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If given the following two redox hal-reasctions. T SN e e - - PR g T g S AV
Wihetl is the minimom numbers of Snc* and Au™ s TSl e LD gy Al AU ol gy Sndt syl
would have o react in order o have zem elecions sl y il

lefi owear? .

En = Sn® o+ Ja
Hall—Reaction
P Je D i
Aot + 3 Lo
Reduciion Half-Reaciion
+ -+
Au? sn?

12
W
P

Learning Outcomes Covered

o CHM.5.2.05.001

]

Frsssssmssy
>
T |

g
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When a Zn IZn* electrode is connected to the standard Compnell ol L T 1267 L g e
hydrogen electrode as shown in the figure below. which 2 b Las gl ¢ ol JSEIL mnga LS Which of the following is the cathode in the voltaic falial JEO Al gl sl dulid) 3 280 b L La gl
of the following is an exidation half reaction? ¢ il 5ot el cell shown below?

Ef, = -0762V
| ' Al (e ! 4
e & 3\ - Hall-Reaction \ '
o || e 2 Pyt (a4 20 e T (g )
::',‘w \ - In®* (aq) + 26— In(s) -0.7618 '
|} : Ag(a) + e - Ag(s) +0.7996 1”

In(s) - Zn** (aq) + 2e” S

b.
Ag”®
In** (aq) + 2e” - Zn(s)
C Ag
2H* (aq) + 2e™ - H,(g)
................................................................................... : B

Zn

o
()
2=
1 1-]
—

J

|\

o

+
~
o+ ]

]
—

-

Do

ml
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CHM.5.3.05.004.02 Describe standard hydrogen electrode (SHE), while identifying the importance of its E° value
19 Textbook+ fiqure 5 29
and writing the half-cell reactions of the two possible reactions that could occur at the hydrogen electrode

CHM.5.3.05.004.02 Describe standard hydrogen electrode (SHE), while identifying the importance of its E° value

21 Textbook+ fiqure 6 3
and writing the half-cell reactions of the two possible reactions that could occur at the hydrogen electrode

lhat = the hali-reducton raackon lases place bl S ATl QT 3 Gy ) el JsYl el e
What is the standard reduction potential (E” ) value il g gl il (EP ) il SRyl g s Le R o - rodechomschon e pce A0 Pl 2 by ) had Y1 &
of the standard hydrogen electrode shown below? falial pagall in e cell shown n fhe fgure balow?
Bemlal) & acall

- 5‘“’9“ \ Ellli..lllr:u
L)

lad  gtandard
>34 hydrogen
- old electrode

dalos 4y dl
1M s sobiton Copper wlad \
s strip el \ —-— H (g)
N G
Hy wlalas o, dl v ke
ki P, I [ &
MR | ki ]
Pl st Learning Outcomes Covered
dhyiyall dadaill Slopiue o CHM.5.3.05.004
o CHM.5.3.05.004
O
'
a.;
I, ................................................................................................................ ; Cuz+ + 2¢ — Cu
. :
| 0.000 V i
: 5 -
'
ettt b.

H, + 2e” — 2H*

2H* > H, + 2e”

FINAL REVISION- TERM 2 2023-2024 DR MOHAMED ABDELSALA)
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Under what conditions are standard reduction Pl J) s o e s ) G L Regarding the standard hydrogen electrode shown below. i gl il gl el ey Lad
, . faina j2 bl gl
) Which of the following is incorrect? - )
polentials measured?
PRR e |
b b \ i
. E Yy
Learning Outcomes Covered L/
]
s C C M — s 5
o CHM.5.3.05.004
o CHM.53.05.007 T
R
el thoiuie
PR s NS 1
I I
1 [
d. | [ a.
: 15°C, 1 atm, and 1 4fion solulion “_'.,:1 Jias LM ] alm J5°C : Hydrogen gas H, is bubbled info the solution at a Tatm o Jshall S Hy gl e poy
: : pressure of 1 atm and a temperature of 25 C° 25C° gl hayy
1 1
I I
s sss s s s s S S S d
B R A A AN EEEEEEEEEEEESEEEEEEEEEEE
b. bt
1
100°C, 100 atm, and (.1 ¢ ion solution ﬂ' Josa 0.1 4100 atm ¢ [00°C 1
: The standard reduction potential equals 0.000 V 0.000 V g it 13271 260
i
1
1
T T T L T T e P T e e e e P T T P P r P T P P P TP D T e TP P PP PP P T R P T T T
c C
0°C, 0.5 alm, and 0.5 ion solufion f”l Jaa0.5M 0.5 am ( 0°C Platinum electrode immersed in 1M acid solution IM 5 pdnn S 3 ppais (401
d.
d. The standard hydrogen electrode always acls as Ll & _',,_..‘-fa'.l eyl il
1°C, 1 alm, and 1 Mion solution - ﬂl Jiaa LM 4l alm s 1°C a reduction half reaction Ldla s J8) elin
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20 CHM.5.3.05.004.03 Define the reduction potential and standard electrode potential (E°)

Textbook+ table 1 30

The tendency of a substance to gain electrons is its reduction potential.

Formula for Cell Potential
The reduction potential of an electrode cannot be determined directly because the reduction half-reaction must be

coupled with an oxidation half-reaction.

0 _ po .
- Eccll =8 cathode E;nodc
These measures must be under standard conditions, that is, immersed in a 1M solution of its ions at 25°C and 1 atm. 5 ~ ;
) Eccll - Ercducliun o Euxidalinn
The superscript zero in the notation EV is a shorthand way of indicating “measured under standard conditions.

Which metal ion is most easily reduced? Sallfis e (po Wy ASHI Glall ¥ L

Which metal ion is most easily reduced? TR Cim e Alggen SN g3l ) e

dalll Joli EY(V st JoNEEN E°v)
R (V) Half-Reaction
Half-Reaction Ty 1
T - Pt +Ze” 2Pt +1.18
Fe*™ +2¢” 2 Fe -0.447 Fe'* + e = Fe?' 77
| Fe*' + e = Fe +0.771
AWt +3e 2 Au +1.498 ' He®' +2e” = He [ +oss1
NI +2e =N | -0257 [ SFearem  [+osos
w? +2e 2Cu +0.3419
dbyipell dalsill Dbz yie a.
C 24+
o CHM.5.3.05.004 u

AMED ABDELSALAW
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Using the data of the table below, which metal ion is PalEal il S ) Lo it Jpoall il st

sl easily reducad?

Half-Reaction Juti gy | E(V)

Mg +2e" = Mg -2an

Agt+e 2 Ag +0,7996
AR +30 2 Al 1.662
Hg** +2e" = Hg +0.851

Learning Outcomes Covered

o CHM.5.3.05.004

a.
Mg2+
b.
Ag"
C.
AI3+
d.! ]
! Hg** !
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CHM.5.3.05.007.05 Use the half-cell standard reduction potentials to calculate the electrochemical cell standard Textbook+ example problem 1
22 ) 31,32,33 and 34
potential, while determining whether the redox reactions are spontaneous or non-spontaneous and practice problems
CHM.5.3.05.007.05 Use the half-cell standard reduction potentials to calculate the electrochemical cell standard Textbook+ example problem 1
24 . 34 and 35
potential, while determining whether the redox reactions are spontaneous or non-spontaneous and practice problems+
A woliaic cell consisis of the following half-reduction -,-¢L- L -."" 3500 Libeall Jnill cllell oa 380 i 980 The following reduction half-reactions represent LAl gl Adall et WAl Al dbeatll Jipay) cileln S
reactions, which of the following is comrect? o the half-cells of a voltaic cell. What is the standard $aalsall Zdadl s3] (Ecen) QA-L-.HI gl L
~ cell potential (E°..) of this voltaic cell?
Agt + e = Ag . E° (V) = +0.7996
el Joli EO(v)
Half-Reaction |
Cr3+ =+ 3e_ — Cr £ (V) - -0.744 S$n® (aq) + 2e” — Sn (s) — 0.1375
Pt (aq) + 2e — Pi(s) | +1.18 1
3435 agslsn (E®) adal oga Jolall gg sl dagleill Slzyi
Anode Cathode Electrochemical Cell Potential ( E° ) | Reaction Type L crnis 308008
A cr Ag +1.54V ol e
Spontaneous ol +1.3
N S
B Ag Cr + 0.0556 V =
Spontaneous b +1.04 V
BH Y
c cr Ag -1.54V T
Nonspontaneous - -1.32V
D Ag cr - 0.0556 V + -1.04 V
Nonspontaneous d.
The following reduction half-reactions represent the caalydl) Zdall Fsieadll LA AJ0) Adead)) Jna¥! cdleln JBS
What is the standard cell potential (E%.) for RNy 528 Jelinl (EP.p) 30080 2s1 LD 2gall e
half—cells of a voltaic cell. which of the following is . & ' the redox reaction between cobalt and copper? Toailly S S
e Sl e S
cormrect?
e Je il E%V)
Half-Reaction
2+ — o — o) Co** (aq) + Ze~ — Co (s) -0.28
Co + 2e~ = Co {5 v) 0.28 Cu®*(aq) + 2e~ — Cu(s) | +0.3419
Pt2* +2e~ == Pt . E°(V)-+1.18 .
= +0.622 V
21 Al (E7%)adal o Jelal g
Anode cathode Electrochemical Cell Potential ( £7) | Reaction Type
b.
Slal
A Pt Co +0.9V ~ +0.062 V
Spontaneous
ks L1001 AL L 1. =
B Co Pt +1.46 V : i i
Spontaneous H —0.622 V :
Sab - :
c Pt Co - 0.9V Al e e e e e e e e e e E
Nonspontaneous d
b e —0.062 V
D Co Pt - 1.46V 5
Nonspontaneous




Which of the reactions represented in the table Jb B AL 8 sl Jedall B ALl cMeltl Ga

below is non-spontaneous under the standard gl G g Bl
conditions?
Jeuicht E°(V)
Reaction

2Au* + 3Cu — 3Cu**+ 2Au + 1.16
2Fe* + 3Mn — 3Mn?**+ 2Fe + 1.148
Fe + 2Cu* — Fe* +2 Cu +0.96
Ni + Fe** — Ni** + Fe -0.218

Learning Qutcomes Covered

o CHM.5.3.05.007

.
2Au* + 3Cu — 3Cu?+ 2Au
b.
2Fe* + 3Mn — 3Mn?*+ 2Fe
[+
Fe+2Cu* — Fe!* +2 Cu
d.

_________________________________________________________________________________________________________________
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23

CHM.5.3.05.007.04 Write the cell notation and the overall chemical equation for a redox reaction occurring in a

voltaic cell

Textbook+ example problem 1

. 31,32,33 and 34
and practice problems

Which of the following I'E[ll‘ESEIItG the cell d" d,s;; “:dl 1__;3"]\ 4"55 ] )!_.); J.'ug uj:' Laa g'\ Which of the following represents the cell notation pST Al Anleal) Adad ie s Jhed b Les ]
notation for the voltaic cell consisting of nickel ) ‘.‘”.\....'ISJIJ MI \_ILH'I for the voltaic cell consisting of aluminium and copper Talailly ;,;x.!“;.’l Coladl e
and calcium electrodes? slectrodes?
Ml @Li.‘..h EO(‘,‘) iadl) Jo il E%V) ‘
Half-Reaction
Half-Reaction AP (aq) + 36 — Al (s) ~1.662
Niz+ + 2 — Ni - 0'257 cu?*(aq) + 2e~ — Cu(s) +0.3419
Caz* +2e” — Ca -2.868 dlouiyall dralsill Cilo yd
& CHM.5.3.05.004
Ca?'|Cal|Ni|Ni** O | | s
| N Al|AI?*||Cu?*|Cu
NiZ*|Nilca?tlca o W |\ T i AGe A
INilica'| O . Cu|Cu?*||AI3+| Al
2+ 2+
Ni|Ni?*||ca2*|ca @) ) A3+ |Al||Cu|Cu?*
Ca|Ca®*||Ni** |Ni O . Cu?*|Cul|Al|A3+
Which of the following represents the cell notation for oS Al Amlpall AAAdl e P s les -é:
the voltaic cell consisting of magnesium and lead T aalomlly agioiiall colladl e
electrodes?
il e Ll E%(V)
Half-Reaction
Pb** (aqg) + Ze~ — Pb (s) | - o0.1262
MgZ* (aq) + Ze- — Mg (s) | - 2372
[ N S L D N N S G L. D D N N N S . N O S . G O O O O S S S O S . . . -
a. :
g Pb|PbZ%* ||Mg2*| Mg
: :
e s - - -
b.
Z+ 2+
Mg Mg||Pb|Pb
C.
PbZ* |Pb||Mg|Mg2+
4 4 4
FINAL REVISION-
d.

Mg|Mg?*||Pb%* |Pb




the reaction occurring

CHM.5.3.05.011.03 Compare between electrolytic cell and voltaic cell in terms of identifying where will reduction

25 and oxidation processes take place, anode, cathode, direction of electron flow and current flow and spontaneity of

Textbook+ fiqure 18

47

| Which of the following is true for the two cells
‘ below?

oLl GulAll 3l Lad s U Lee 5

¢

A- The Cell number (1) converts the electrical
energy into chemical energy

B- A spontaneous redox reaction occurs in the cell
number (1)

C- The cell number (2) converts chemical energy
into electrical energy

D- A spontaneous redox reaction occurs in the cell
number (2)

Al N 400 e AR (1) AR, 408D J5a3-A

SRR J135) 5 Sausi JoUS (1) A, 400 B Sy -B

Gl ) Audeash AR (2) AR 4080 J3a3 -C
Asies

ARG JI 5 Sansi ol (2) Al 408D B Sy oD

What is the similarity between the two cells below?

votag [

wurce

-
T

A nonspontaneous reaction occurs

An oxidation-reduction reaction occurs

A neutralization reaction occurs

A spontaneous reaction occurs

aliaf (A G 4pdll da s La

AR 8 Jelll Sgas

JI5aa) g 30 Jolds Sigaa

Jalad Jelis &gaa

O[O 0| O

S Jolis & gas

| Which of the following is true for the two cells below?

[ LUl Al Sl Lad s L Laa 1
|

In cell number (1), the electrons flow from Cu to Zn

In cell number (1), the anode produces electrons from Zn

In cell number (2), the anode produces electrons from Zn

In cell number (2), the electrons flow from Zn to Cu

Zn ) Cu (e Sy 8l @05 (1) A, lah 3

Zn e s g SN 2 gl =38 (1) A Aulal 4

Zn Oe g SSIYE S g i (2) A AA)

00| O]|O0

| Cu G Zn e g AN 3805 (2) A8 4dal 3

O In cell 1 the reaction is spontaneous

In cell 2 the reaction continues until the zinc strip

@ is used up and then the reaction stops

2 is an electrolytic cell and coveris chemical energy

to electrical enerav




(_Differerces)  —A=Y!

! Volteic Cell | plectVolybic Cen |
1\ N o B&H&Vey 1) W ith Botravey
2) E'cel & 2] E'cel -
3) SPo\\h\zo\hj ‘ ) No_\ Spo,,\‘\‘,me_.v\j

\ A“"A & Q*\w&* ) A\\ox*' a\“'\oé = %
5) chewmicalsy eledhvr C;\ f 5) electrs Co) —y Chemr Ca\

| LR e

‘ ‘\ RC-AOX Re-o.c‘\'\.ﬂk "-Z-_] ¥Q¢_6'x RLQ(‘*‘\.Ob\

il\ 2 "\“\F Cell s 2\ 1 Waves Cel)
3)2E\ectvodes 3) 2 elechrods
Y) \Wire W) Wiy e

5] Salt QYngd 5—35;\\‘6“395

¢ eletrolybe e | &) elechye \vice

) & FloW—r Aned ek | 7) € PliWaAnol o il
) \ Awo § Mmass A(. Yease q) Ave ) wes) decYeose |

.21 Cadhe) mossifecyease 9) Cothod mass twsyrcasg
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26

CHM.5.3.05.018.01 Write half-cell reactions while identifying the products of electrolysis of molten ionic

compounds

Textbook+ fiqure 19

48

27

CHM.5.3.05.018.02 Write half-cell reactions while identifying the products of electrolysis of agueous ionic

compounds

Textbook+ fiqure 20

49

Electrolysis of molten NaClg

Molten sodinm chloride can be decomposed into sodinm metal and chlorine gas in a
cell called Down's cell.

J
)

anode J[ substance: carbon ][ reaction: 2CI g — Clzg + 2¢

cathode [ substance: iron ][ reaction: Na“ g + e — Nam

]

overall reaction: ZWNa* gy + ZCI—q — ZNag + Clzg

electrolyite molten NaCl

i, gas
Indet for ~ Ay carmpas
Liquid Ma Mecl
metal e

Molten
Nacl

Iron cathode
—)

Iron screen Cartwon anode
Tl (e ]

Voltage source

Dowvwrn's cell

Electrolysis of brine NaClgqg)
L Decomposition of brine (sodinum chloride solution) is a tyvpical electrolyvtic cell.
L anode J [ reaction: 2CIHy — Clyg + 2Z¢™ J

-

L cathode J [ reaction: 2H2Og, + 2¢- —» Hag + 20H (ag) ]

overall reaction: 2ZH20q + 2ZNaClag — Hoazg + Clayg + ZNaOHaq

FINAL REVISION- TERM 2 2023-2024 DR MOHAMED ABDE




During electrolysis process of molten sodium _ 358 ) sgaaal A S Qe Alee DA
chloride (NaCl) in a Down's cell shown below, sLial JS) (8 dauin gall 593 AlA 2 NaCl p 24 el ' ) ' 1 '
tossa ctigs anria | ) down's cellin the figure below is used for the electrolysis of molten sodium chloride,

What happens to the sodium ions?

Which of the following is not correct?

o (is
2, non-sponteneous redox reaction takes place i ke
i “‘J\ e

el
|

e b. at the cathode sodium fons (Na’) are reduced

o CHM.53.05.018

{0 sodium (Na) metal

a.

Oxidized at the anode 25 de

: C. Chemical energy is converted to electrical energy

Reduced at the anode KT (KT fal

(. at the anode sodium fons (CT') are oxidized o

C.

Oxidized at the cathode

_________________________________________________________________________________________________________________ {0 chlorine (Ch) gas
d.i ; Velage surce
i Reduced at the cathode Jgiel) xie S

Down's cell

FINAL REVISION- TERM 2 2023-2024 DR MOHAMED ABDELSALAM
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77) What is the anode reaction in a Down's cell?

a. 2CIgy — Clyg + 2¢
b. Clyyy + 2¢ — 2CI
¢. Nagy — Na'g+ ¢
d. Na"¢y+ ¢ — Nag

48) What is the reaction of the cathode in a NaCl solution electrolytic cell?
a. Clhyg) + 2¢7 — 2Cl (ag)
b. Oz + 4H (aq) + 4¢€ » 2H:20q,
c. Na“aq + € — Nay
d. 2ZH:0q, + 2¢ » H2) + 20H (ag)

49) Which of the following substances does not result from the overall reaction of the
electrolysis of a NaCl solution?
a. Haq
b. Clyy
¢. Nag)

d. NaOHqg
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CHM.5.3.05.019.08 Identify some applications of electrolytic cells in industry Textbook 50,51 and 52

29

CHM.5.3.05.019.03 Describe the production of aluminium by hall-Herault process Textbook+ figure 21 50

1- what is elecirolysis?

2- is the reaction inside the electrolytic cell spontaneous or not
spontaneous? why?

3- explain why there is a difference in the product of down cell and
brine cell?

4-why do we make electrolysis of water 7

5- what are the reactants in on dowmn cell and brine cell 7

6- what are the products in dowmn and brine cell?

7- what is the using of H2Z and O2 7

8- what are the uses of WNa?

9- what are the uses of Clz 7

10- what is the using of NaOH?

1Z2- why do we need a large amount of energy ito product Al?

13- why do we add NaAlF6 (cryolite) to Al203 7

FINAL REVISION- TERM 2 2023-20
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station?

14- why must we replace the carbon electrodes in the product of Al?

15- why must we build the factory of Al close to electrical power

16- what is the importance of recycling the Al?

17- why do we add the recycling AL to the new Al7?

FINAL REVISI

g the clectrolysis of sodinm chloride solution.
of the following is not a product in this

?

lorine gas (Ch)

ium hydroxide (NaOH)
ium (Na)

rogen gas (Hz)

pap gl iy 515 Jglaal S JulaZh Ll
SA Ll a3h 5 g3 Oy el (s Laa

(Ch) 5= 35 A
(NaOH) pspall 33 28 B

(Na) paepall

(Hz) O & ]

b of the following Is used in the process
copper purification?
An electrolytic cell
Voltic cell
Fuel cell
Downs cell

 odadd 4G Al pany Ly e )

A (D A A
Ly i B
T N

v ~ K X
Gdis p IALSJALAM




Ag P\ C'a‘\)?\co\’\(o \ysig

T @Yme | Doww [ \efer
Sotion Nac) | AskeNae) | Heo ' mhpie
. . oo
clz “i- Naokt Na e\ Ne, 04 - 2) PYoducts

v’ Cowmer s Coo\f\j - ‘A—:\-( .
P\“ CQNW\LYC\O-\ ) use
|owm s (;f&r 3 r/_‘/d:'l;\
V= Sare)| v\ o-2 - Ao
3 a9 “\( ‘;\’:}ﬁ*‘ o
Af=Ripy  No'aNa, = Nel=ie | 5) Reb=dhinm
HNao [ to
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30 [CHM.5.3.05.019.05 Investigate the use of electroplating in jewellery, corrosion resistance and industrial fields Textbook+ fiqure 22 51 and 52
[ e

Learning Outcomes Covered

The object to be plated is the anode 2581 a5 shal all 35S

The metal used for coating is the cathode

28K e a Dl Shyall AN S

Silver is oxidized to silver ions at the cathode

Silver is oxidized to silver ions at the anode A2t e Gl il B Al asis

Electroplating of an item with silver

( A S
X e ﬂoﬂ P + -
anode silver . hg'e - Ag
\ \ J Anode Cathode 2
R N\
anode reaction Ag - Ag'+¢
\ 7\ J
e :
cathode item to be painted
. \ J
& \
cathode reaction Ag'+¢ - Ag
| \ J
clectrolyte AgNOsag)

I) The figure helow shows a picture of a key heing electroplated with copper in an

electrolytic cell. Which of the following Statements is rue?
A, copper is ovidized to Cu’ fons at the cathode

b, reduction of copper fons occurs on the anode electrode + Al f‘;
(. the mass of the copper clectrode mcreases

(. clectrical energy s used to cause a redox reaction

/(= (4 lrode

P4

Lpaad) Cpa A5 gl il el el Alas SUiai JSad) gla)

The figure below shows the electroplating of
an iron fork with silver in an electrolytic cell.

What is the cathode in the cell? .
ea A L& agual L

—

i The iron fork Laldl 4
b.
An electrolyte solution aal g mCY gl
The silver sheet inih ds 2
d.
The battery o




51) Based on the corresponding figure, which of the following statements is true?

a. the mass of the copper electrode increases Anode .o »—, Cathode
&) l o
|

b. anode reaction: Cu — Cu*" + 2¢” — |
Mot —— ‘,
* LT

¢. oxidation of Zn atoms occurs {

d. Zinc ions move to the copper electrode

Voltage source
52) The corresponding figure shows the electrolysis process of a copper key in an

electrolytic cell. Which of the following statements is correct?

a. the key represent the anode /\ G idicivide
b. the mass of the key decreases - 2
/ (R
. . 3
¢. the mass of the copper increases \,"
d. copper is oxidized to copper ions at the anode b §
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