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Q Learning outcome Inspire (English) Page

1 Differentiate between oxidation and reduction in terms of electrons, oxygen and hydrogen Fig. 1 - Fig. 2 3,4

A reaction in which electrons are transferred from one atom to another is called

2Mg + Oy -3 ZMgQ

Each gaim
N 4 sl 34

0@
©

an oxidation-reduction reaction, which is also called a redox reaction.

\J )
Each loses
§ elicirons

Which of the following statements is not true Alsleally gl Lo dasnn 8 G0N 2 Lall i
concerning the complete chemical equation falil Aazn pall Alalsl) Apilrassh

shown below?
2Mg(s) + 0y, — ZMgOy)

Learning Qutcomes Covered

o CHM.53.05.001
i No electrons are transferred between atoms il A G by A8 Juasl, Y

b.

The reaction is an oxidation -reduction JI sl <haus) ga Jet 0
C.

Electrons are transferred between atoms DA G i g A8 (i
d- . .

Magnesium atom is changed to positive ion cage ol M agaiall3 3 3

DR MOHAMED ABDELSALAM - AL MIZN SCHOOL 0502500589



Which of the q

Learning Outcomes Covered

o CHM.5.3.05.001

S JE4 5 Ll gl

e
a.l
H A reactant loses electrons and its
H
4
] number increases
i
'
1
B o o o
b.
A tant loses and its
number decreases
C.
A gains al and ils oxidati
number increases
d.

A reactant gains eleclrons and its oxidation

number decreases

18l s alyey il SN Jelind) gy

sl e iy Sl S Jelind Sy

0l sie Jhahay by 2SN Jelodl ez,

oSl e Sy g 580 el ey

DR MOHAMED ABDELSALAM - AL MIZN SCHOOL 0502500589

Regarding the redox reaction below. L85 Al faas) el e Led

Which of the following is eorrect? e
Mgls) +Clylg) — MgCI($)

[Pr———— :--.-u,-._l,_-.n-ul

1 wg
dbuiall dsaleill Clopse
o CHM.5.3.05.001
Chlerine atom transfers one electron pamiia 53 0 aaly 4y K0 KN A
a to each magnesium atom
E Magnesium atem fransfers one electron BTV PO RN WS A [JFPTn: WG ) lu‘
bi 1o each chioring atom
), Chiorine atom is oxidized 3880 553 st
d Magnesium atem s reduced pssmaiaall 53 2l
Which of the following statements is true SanasV Jolily (lady Lagd Assas 4N S jladl )
concerning the redox reaction shown below? € slisl J) 5aN
2Br (o) + Cly(aq) = 2C1” (agy + BTaq) 2B1” (aq) + Clz(aq) = 2C1" (aq) + BT2(ag)
A- Oxidation of the chlorine molecule 23801 6 g Bans & gaa -

B- Electrons transfer from bromide ions to chlorine 29580 ) g gl g (pe g SN Y B
C- Electrons transfer from chlorine to bromide ions Sagud cig) o) o Ca g NN (K €

D-R i f idei i
eduction of the bromide ions g Gl J)5a) & i -D




Which of the following Is correct in relation to the reaclion el e lify gl Lok mans e

below?
Mgy, + Oy, s 2MgO,,
o Oxygen 0, gained electrons and was oxidized Bl 4l Gisay iy 20 Oy ugasY a8l
The magnesium Mg atom lost electrons and o] Lyl izay il S0 MG el §)5 i
O
was oxidized
O Oxygen O, lost electrons and was axidized 0 FLUCARCH I E « FENSOR o (B )
The magnesium Mg alom gained elections and il is Jal L danay il 581 MG sasataall B3 2ad8)
O
Reduced
Q Learning outcome Inspire (English) Page
2 Define oxidation number Fig. 3 - Table 1 5

° Which statement correctly defines oxidation number?
@ The number of protons in the nucleus of the atom

The number of valence electrons in the atom only

@ The number of atoms in one formula unit

A number assigned to an atom or ion that indicates its degree of oxidation or
reduction

K:0 - +1and Cl: 0 - -1
K:0 -~ -1and Cl: 0 — +1
@ K:+1 - 0andCl: -1 - 0
@ Both stay unchanged

g In the reaction 2K + Cl, -~ 2KCI, what happens to the oxidation numbers?

DR MOHAMED ABDELSALAM - AL MIZN SCHOOL 0502500589

Sluan Layyei awalill 2ac wjei é)lc i
Bjall Blgi g ciligigrdl 22 (A)
haa éjall s galaill aligial] sac
deinll daag A aljall ac @
Lglljisl gf Lgiawal daja e Jad ggudll gl ajall gisd aac (D)

Sauwalill alacil énay 1ala 2K + Cl, - 2KCl Jelaill _a
1-JlIogn:Clg1+ JIogn:K
1+ J10gn:Clg1- JI0jo K (B)
0 JI1-gn:Clgo I 1+ yn:K @
jisi gga lnals gy (B)




Learning outcome Inspire (English) Page

3 Define oxidizing agent and reducing agent Table 2 6

Which of the following is NOT true about X in Ll JAN B X Jga maee 5 il gl
the figure shown below?

e

— 1
Ja
o by 2SIV Q

Transfer of

electrons
Learning Outcomes Covered
o (CHM.5.3.05.001
X loses electron Al G
b.
X is the reducing agent and becomes oxidized sy 5 3 Jab X
‘ The oxidation number of X increases N33 X sl
% i
: X is the oxidizing agent and becomes reduced JA g dusha Ja't X
Which pair correctly identifies the agents in Fe + 2Ag* - Fe?* + 2Ag ? S Fe + 2Ag* - Fe?* + 2Ag Jclaill _a aan Jaiiu Jilolell 131 2gj 6i
@ Reducing agent: Ag* ; Oxidizing agent: Fe Fe :uwagall Jolell : Ag* :Jjianll Jolell
Reducing agent: Fe ; Oxidizing agent: Ag* Ag* :uuadnll Jolell : Fe : Jfianll Jolell
@ Reducing agent: Fe?* ; Oxidizing agent: Ag Ag :awagall Jolell | Fe?*  Jjiaall Jolsll @
@ Reducing agent: Ag ; Oxidizing agent: Fe?* Fe?* :uwsgall Jolell Ag :Jfiaall Jolsl| @

DR MOHAMED ABDELSALAM - AL MIZN SCHOOL 0502500589
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Inspire (English) Page

4 Identify the oxidizing agent in a redox reaction

Table 2 - Example 1 5,6,8

Whal is the oxidizing ageni in the following reaction? ?‘,JL]'- el b deShall Jaladl Le

Na,SO, 4 + 4C ,, —» Na S, +4CO

What is the oxidizing agent in the Al Jelish 8 asgall Jalalt gala

following reaction?

Fe+2Ag" — Fe''+2Ag Fe+2Ag" — Fe* +2Ag

C
A) Fe B) Ag* C) Fe*? D) Ag
Cco
Na,SO,
Na,S
Q Learning outcome Inspire (English) Page
5 Identify the reducing agent in a redox reaction Table 2 - Practice 3, 4 5,6,8

Which of the following is the reducing agent in ¢ Gl Joliah 8 J sl Jaladl gh L Lea g

the following reaction?
Cag, + Zn?' ) — Ca®' ) + Zng, Cagg) + Zn** (uq) — Ca%* (aq) + Zngy)

A- Cﬂ(:]

2+ cats}-A
:‘ 2‘: 2+{ﬂq) 2n2+{aq) B
- La (aq) Ca?* o) <
i Ing -D

DR MOHAMED ABDELSALAM - AL MIZN SCHOOL 0502500589

What is the reducing agent in the following reaction? £ ol 5 ) saall Lelall Lo

HySg +Clyg — - S +2HCl,

cl,

H,S

HCI




Which of the following is the roducing agent !4:.'.3 Je il P el g L \5;
in the following reaction?

2Ce+ 3Cu2L — 3Cugr 2Ce

a.
Cu
R A R R A S IR AR A SR T —— n
i 1
b.: i
: iz |
i |
C.
Ce™
d.
Ce
Q Learning outcome Inspire (English) Page
6 Distinguish oxidation from reduction using the change in oxidation number Table 1 - Table 2 - Example 1 56,8
Which of the following is carrect? S 2 e 5! Which of the fO"OW‘itlg Was " I_ | inthe ("U‘lm" &I.Iﬁil "' st ql.i G ,51
IF (o) + l3jagy s Fing + Wieq) following reaction?
2Na + ZH* - 2ZNa* +H; 2Na + ZH* = 2ZNa* +H:
; The fluoride jons receive elecirons from the iodine At bl ity 33 i ol sl il G P Net 4
and Il Is reduced
B- Na Na -B
The fluoride ions receive electrons from the iodine PV SURVETRS BOPC LI RPT DS L B F C- H* H* <C
and It is oxidized
D- Hz H: -D

The indine receives elections from the fluoride 5208 4] Setany bl Sl G cilis SN 3pdl i

lons and it is oxidized
: The iodine receives electrons from the fluoride

ions and it is reduced

DR MOHAMED ABDELSALAM - AL MIZN SCHOOL 0502500589

Skl al asacgy sl e igd o bl Y b Sy




What s the change of the oxidation number of
chlorine in the following balanced chemical equation?

2KBrlaq) + Chai @) — 2KCl(ag) + Braf | )

@ CHM.5.3.05002

From () to -1

. From () to =2
d From -2 10 0

J_g'.uu..&[ia:s T
Sl g jpall A0tl Aol 3

dbyipall dgngleill Cilzpse

Learning outcome

Inspire (English) Page

7 Assign oxidation numbers to the atoms in compounds and ions (simple formulas)

Table 3 - Example 2 9,10

formulas according to the oxidation number of oxygen

in each of them?

HO, -

HO —+ OF; —+ M0, —= O;

OF, — O. +H.0, —= H.O

HO —» H0, — O, — OF,

Q|G| Q|0

DR MOHAMED ABDELSALAM - AL MIZN SCHOOL 0502500589

A fpeall el I 5 e

flgia IS A frneatl sl a0 s

In which of the following formulas does the oxidation

number of oxygen differ than In the other formulas?

NO =

NO,

NO,

Ll a8l a2 5 AW el 5

Sl iy e

HO -  H0O,




Which of the rules for determining oxidation
numbers is incorreci?

& CHM.53.05.002

The oxidation number of an atom

of an uncombined element is zero

Ylamea b 2uSEI Mael yns sl e 6l

dhpall dpailaill bz

Ve 5y

When is the oxidation number of exygen posilive?

When it is bonded to itself

Fhinge Jupasl 28l 23 3% e

: i
| E In peroxides compounds Sl O e B E
] ]
The oxidation number of elsment from group | 1 Zogagnall o puaial SSHN 22 - :
b. in the periogic lable equals +1 1 grls gl Jpalt e ‘
"""""" e S S 1 N T S In ovides compounds ET L (PP |
The sum of the oxidation rumbers in a neutral Vhaa g Dol €5 A 25h) el ggan
- compound is Zero
Thia cxddation number. of hydragan B When It is bonded to fluorine S s R Ly
4 in metal hydrides equals +1 +1 gy N Sapn
Q Learning outcome Inspire (English) Page
8 Assign oxidation numbers in polyatomic ions and oxy-compounds and compare them Table 3 - Example 2 9,10

What is the oxidation number of Chromium (Cr)

element in the following ion formula?

039 disa A (Cr) a8 pals 2l 26 La
ed sl

Cro;

B+

DR MOHAMED ABDELSALAM - AL MIZN SCHOOL 0502500589

What is the correct ascending order of the following
formulas according to the oxidation number of

chlorine in each of them?

el 2 8B s G R Gpall maall (oo ladll Canl e

Cl, - NaCl

- KClO;, -KCIO

MNaCl — s Cl, —» KCIO—s KGiO,

Cl, ——» NaCl —s KCIO, —=KCIO

KCIO, —+NaCl —»Cl,

—= KCIO

KCIO, —» KGIO — Cl, —» NaCi

Pl JS 3




‘What probably accounts for the different
colors of copper compounds as shown
in the figure below?

(copper is a transition metal)

o CHM.5.3.05.002

eladll 25 gl il A i L
ol S A g gt LS
(PRl 38 el

dhall dpadsill Sl

i i in b gl el
i

b Differences in atomic numbers Ly shael) iy

¢ Differances in protons numbers gyl ol s

d. Diffi in el T

JEATS {0 B L

DR MOHAMED ABDELSALAM - AL MIZN SCHOOL 0502500589



Q Learning outcome Inspire (English) Page

9 Determine oxidation numbers in complex formulas (average values, peroxides, mixed oxides, complex ions) Table 3 - Practice 5-8 | 9, 10
Which of the fallowing has the lowest P{N)cumg il el s G sl L Lea o What is the explanalion for the variation in iron rock otid U530 3 daingal s ysim ol g8 g8
oxidation number of nitrogen(N)? colors shown in the figure bolow? (F= A i)

(lren is a transition medal)
N.O — NH, - N, —NO, ' sl tani 1t s 1 [
dbouiyal duaudnill Slepa Presance of different oxidation numbers of iron

e e B gy g gyl i el 3y | D

[ SHiE3a02 _F'leser:ce of pure iron without olher minerals in lhe rocks |
awalladine 2€h s 3py |3
Presence of simiar oxidation number of ilon |
” N?.o sl B gl e 3y (4
IPeesenue of other minerals in the rocks
b‘ NH;
a.
T, R R R e T i L and 2 L5 |
: N,
b.
NOz Y and 3 332
d.
c i
[ 1 and 4 441 1
i i
I 1
o R R J
d.
3and 4 4;3
Q Learning outcome Inspire (English) Page
10 Identify the species that is oxidized and the net change in its oxidation number Check Your Progress 9 — 14 11
In the oxidation-number change S: -2 —. +6, how many electrons are lost per S $S &3 J4 aday ligfial] p& S: -2 - +6 amalill aac poi _a °

atom? h@
() 4
® @ :
é: E

DR MOHAMED ABDELSALAM - AL MIZN SCHOOL 0502500589 10



How many electrons are transferred in 2Al + 3Cu?* _ 2A3* + 3Cu? €2Al + 3Cu?* - 2AI1%* + 3Cu _a Jdiii Liggiall pa

2
@6
(®) 2
@3
@5

OGO

Q Learning outcome Inspire (English) Page
11 Identify the species that is reduced and the net change in its oxidation number Check Your Progress 9 — 14 11
In 3Cu + 8HNO; — 3Cu(NO;), + 2NO + 4H,0, which statement is correct? fdauan Ajlic 5i 3Cu + 8HNO; = 3Cu(NO3), + 2NO + 4H,0 Jclaill _a
(A) Nitrogen is oxidized from +5 to +2 2+ JI 5+ (0 (ragritill awAliy ®
Nitrogen is reduced from +5 to +2 and copper is oxidized from 0 to +2 2+ JI10 o gulaill amaliyg 2+ I 5+ o Jraggidll Jfa
@ Copper is reduced from 0 to +2 2+ J10 9o gulaill Jjiaj @

@ Hydrogen is oxidized from +1to O 0l 1+ 4o gogaugl i @

In Fe + 2HBr - FeBr, + H, , which element is reduced and what is the net change €8)a Jal peill _aln Log JHAd paic Gi Fe + 2HBr - FeBr, + H, Jclaill _a

per atom? i i 1)+ QdLn)OUI[ 1—().:; : Br
() Br:=1- 0 (net+1) 2)+ fln) 2+ Jl0yn:Fe (B)
(8) Fe:0 ~ +2 (net +2) 1)—udL|g)0u][1+L}n:H©

@ H:+1 - 0 (net -1)

1 1ln) 1 |[On:H
@H:O—.+1(net+1) )+ Aln) 1+ JI0 go @

DR MOHAMED ABDELSALAM - AL MIZN SCHOOL 0502500589 11
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Inspire (English) Page

12 State the steps of balancing a redox equation in acidic medium by the half-reaction method

Table 6 17

When balancing redox equations using half-reactions ol st Bl pladils JUaty BB Y s e

method, the coefficients of the two half-reactions s Sung el il cllbes das

are adjusted so that:

el dpealndl] Slyie

o CHM.53.05002
pemnnses - S ———— S -
- the number of electrons lost in cxidation equals to iy AT 2ae (pbon B8 A Bkl s BT s
i
ai the number of electrons gained in reduction Jipat! S duagd
H
H e i e o ot i i o R e .
the number of electrons lost in oxidation is twice the g SETY 2t e BN o Bkall iy JST) e
number of elechons gained in reduction JEay | A sy
b =
the rumber of electrons lost in oxidation less than the =iy AN 2ae e Sl s v‘i B2 gl mdig ST oy
number of electrons gained in reduction Ayl ‘,3‘\_.:6.
c
the number of electrons lost in oxdation more than [EEPg- Ly (L st masy) A Baaddadl Sy ST oy
the number of electrons gained in reduction Jipayt & ET 5]
d

DR MOHAMED ABDELSALAM - AL MIZN SCHOOL 0502500589

When balancing half-reactions of redox equation sy 521 Alaa el e Ly e
gt Jladl A 3l b Bl sl

+ il HaD i sl By

using the half-reaction method in acidic solstion,

H.0 moleciles are usas 10 balance:

elactrons & e b,

P

hycrogen atoms

o

OHfons OH ety

;,_._....s‘;. e

oxygen atoms

12
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Inspire (English) Page

13 Write the oxidation and reduction half-reactions of a redox reaction Fig. 8 - Table 5 16, 17

Which of the following is NOT an example
of a half reaction?

Learning Outcomes Covered

o (HM.5.3.05.001

a.
2H* + 2e- — H2
b.
Clz +2e — 2CI-
c.
Fe — Fe3* +3e-
B e s
2Fe+3Cl; - 2FeCls

DR MOHAMED ABDELSALAM - AL MIZN SCHOOL 0502500589

$JeU ikl o Yha L U Laa

‘What is the oxidation half reaction for the redox JlpaNly 2 o lin] Bat¥) el il Lo
reaction shown below? falid =gl

Ni(s) + CuCla(ag) — Cu(s) + NiCla(ag)

dbyall dedsil ol

6 CHM5.3.05.001

Cu?t + 2e~ — Cu

e P e e e e e e L b Y e S e ety o o Yy e e o e At i L oyt R Ryt S e Py ey =T LT e P

Ni?* + 2e”— Ni

Cu — Cu?t + 2e-

13



What is the oxidation half reaction of Uil b 5ausY) Joli ciuai b N P B R i Hoiteranciions Se R eaii POl R Jottt i 5

the net ionic equation shown below? £oLial Ao gal) 43 uall dui g
Al — AP + 36~ 1
ZNag,) + Clygy » 2Na* + 2C1 | Cu?* + e — Cu* 2]
2F-— Fy + 26" :
I..eamil\g DOutcomes Covered 4
Zn?* + 2e~ — Zn

o CHM3.30500

i = . s
a. H a.:
Na—» Na* +e” i E Jand 4 451
s :
e A ‘
T O -
b.
Na* +e” — Na b.
Zandd 432
.
Cly +2e” = 2C1°
c
Zand 3 32
d.
2C1" = Cly + 2~
d.
Varwd 2 241

DR MOHAMED ABDELSALAM - AL MIZN SCHOOL 0502500589



What should be the value of X to balance the Jelial) Cial Aslea A3 31 gal X Aaid 95 o Gy Vil
following halfreaction? g A

MnoO; + 8H* + Xe~ - Mn?* + 4H,0

Learning Outcomes Covered

o CHM5.3.05.002

1
b.

2
€
of T '
What should be the value of X to balance the following 7 Al e linll Ciaat Aala d3jlgal M A o ke
halt reaction?

NO3 + 10H* + 8e~ - NHJ + XH,0
dbuipsl! desalaill Cilopse

o CHM 5305002

a 3

b g
c 6

d 10

DR MOHAMED ABDELSALAM - AL MIZN SCHOOL 0502500589

If given the following two redex hal-reactions.
Whal is the minimum numbers of Sn'* and Au™

would have to react in order Io have zemo elechons

A s g el RN Yl el s ] 14
o el el Ll AU syl Sntt sl
oy sl

letl over?

T p—— T L P

] 2 e
Qwitaten Hall-Reaclion

Al —— A

JIRY el i
Raduction Hall-Reaction

Au®

Sn?

1551

Learning Outcomes Covered

o CHM.5.3.05.001

A L L L S S A O L A . o i
] ]
a.l H
: A :
1] 1]
H H
B o - - o o
b.
B
C.
E
d.

15
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14 Balance a redox equation in acidic medium using half-reactions (coefficients of species) Example 5 - Practice 23, 24 16, 19
o e T Ne 00 I e L R AU SRt When using haf-resctions lo balance the redox ol syl 51 Motas 23] Jeldl it Gigle il s
oxidation—reduction reactions, what is the correct B " 4 S el 3 5L tetaall
balanced equation for the following reaction in faab delasl 2 I et btk equation below in acidic solution, Which of the Tianall Lgjpll Alladl 8 il Las gl L eiaall ol
acidic solution? following is the correct balanced equation?
2— 2-— — ClO3~ + SO; — CI™ + 5047~
Learning Outcomes Covered
o CHM.5.3.05.002
O S0 +H O+ 1, —8,0,7 + 2H + 21
o) 8,0, + HO 1, —8,0.2 +2H + 1 al i
: 380, + CIO;™ + 3H,0 ——» 380, + CI" + 6H* :
O 28)01' +2H_“O * |I‘ —_— 3810_1 =K 4H. + 2' E E
1 i
O S$,0;% + l+ 2H" — S,0,% + H,0 + 2l b.
380, + CIO; + 6H" ——» 3S0,2 + CI + 3H,0
c
280, + 3Cl05™ + 6H" —» 250,> + 3CI" + 3H,0
d.

DR MOHAMED ABDELSALAM - AL MIZN SCHOOL 0502500589

2S0, + 3CIO5” + 3H,0 > 250, +3CIT + 6H”

16



Learning outcome
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15

Balance more redox equations in acidic medium (H, H.O and electron counts)

Table 6 - Example 5 16, 18

s Je Uil Aaaal) iy pall Addlaadl b L Laa i

Which of the following is the correct balanced
e Uil Chuai 43, b aluiauly D JIEAN

redox equation for the following reaclion
using the half-reaction method ?

2 rnlt 3+ o B
Cr207{aq) -+ f'e(m” - Ci"mq} 4 f'el.n‘”

(in acidic solution 2 Jglas 3)
Cry0% + H' 4 Fe*' - 208" + Fe*' + H,0
Cr,0% + 14H" + 6Fe** - 2% + 6Fe® + TH,0
Cry03 + 7H* + Fe?' - 2613 + Fe®' + 7TH,0

Cr0% + H' + 6Fe?' - 20r* + 6Fe® + H0

DR MOHAMED ABDELSALAM - AL MIZN SCHOOL 0502500589

Using the hatf-reaction methed io balanca the following redox
equalion, What is Ihe correc! balanced equation for the reaction

below? (in acidic solution)

AN N5y B! e Cd ol st diyh s
ol Ll e JE S5y pal) Al e
(el Jpaad )
Cry0;7-{ag) + I-{aq) — Crit(aq) + lils)
el uaglaill Olagie

o) Cr,0% (aq) + 617 (aq) + 14 H* — 2Cr¥*(aq) + 31,(s) + 7H,0(1)
(@) : 2Cr,0%7(aq) + 217 (aq) + 14 H* — 2Cr3*(aq) + I(s) + 7TH,0(1
o i Cr,0% (aq) + 61~ (aq) + 7H,0(1) — 2Cr3*(aq) + 31,(s) + 14 H"
o) o 2Cr, 0% (aq) + 61~ (aq) + 28 H* — 4Cr3*(aq) + 31,(s) + 14H,0(1

17



Using the hall-reaction meihod to balance the T s Alee [ e lal Laa Al Latin
following redox equation, what is the comect balanced sl el e JE0 23y jal) Al s

equetion fer the reaction below (in asidic solution|? B panlt Jphadtl ,‘,J]

Ci~(ag) + NO3; (ag) — ClO (ag) + NO(g)

a.
2NOj3 (aq) + 3C1~(aq) + 2 H* - 3C10~ (aq) + 2NO(g) + H,0(I)
b.
2N03 (aq) + 3C1™(aq) + H,0(1) - 3C10~(aq) + 2NO(g)+2 H*
€.
2NO; (aq) + 3Cl(aq) + 3H,0(l) - 3Cl0~(aq) + 2NO(g) + 2H™
af T
2NOj (aq) + C1-(aq) + 3 H* = €10~ (aq) + NO(g) + H,0(1)

DR MOHAMED ABDELSALAM - AL MIZN SCHOOL 0502500589
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16

State the steps of balancing a redox equation in basic medium

Table 6 - Practice 25 16, 19

In the characteristic step for balancing the redox

equations that take place in basic solution, whaf must be

added to equal the number of H' ions?

o CHM5305002

MNumber of H.O molecules

Numbsr of OH ions

Number of O, molecules

Number of elzctrons e

JRaYl 5 S el s i Bipaal Bleidl
SR B RN TORPS [ PYRPRS DA JURRCE |

fH syl e

el dgeslail Slepie

HO i o

OH™ il o 0

Oy il [ 2y

& iy S e 2

Which of the following is the balanced equation for the reaction below in an
acidic solution?
Se0,%7(aq) + ClO;™(aq) — Se0,% (aq) + Cly(g)

® 2Se0,2” + 5CI0;™ + 2H* - 2Se0,2” + 5Cl, + H,0
2Se0,%” + 5CI0;™ + H,0 - 2Se0,% + 5Cl, + 2H*
© 5Se0,%” + 2CI0;™ + 2H* - 55e0,%™ + Cl, + H,0
® 5Se0,2” + 2CI0;™ + H,0 - 5Se0,%™ + Cl, + 2H*

DR MOHAMED ABDELSALAM - AL MIZN SCHOOL 0502500589

fsana Jglan i olial Jelaill digjgall dlaleall La il lon i
Se0;2 (ag) + C105(aq) » S€0,% (aq) + Cl,(g)

28e03% +5CI0;™ + 2H* > 28e0,% +5Cl, + H,0 (&)
2Se0,2” + 5CI0;™ + H,0 - 2Se0,2” + 5Cl, + 2H*
58037 +2CI0;™ + 2H* - 55e0,% + Cl, + H,0 (©)
5Se0,°” +2CI0;™ + H,0 - 55e0,™ + Cl, + 2H* (D)

19



Q Learning outcome Inspire (English) Page
17 Balance redox equations in basic medium using half-reactions Practice 25 - Table 6 16, 19
The following chemical equation is bal d in acidic f g b o A See Tl 00l sl
i MO, (8) + 2Bt (3q) + 4 H* = Mne* (aq) + Bra(g) + 2H,0(1)
when this equalion is balanced in basic solution , whal Is OH™ iyl i s vl Jylaa 31l o34 [ 2
the number of OH™ ions must added to both sides of this fliadl e ok il v 2D
equation?
a.
4
Sl L e e L DL P L L e L L e L L L L L L e P L L]
b.} :
: 2 :
B A A S A e A A R B T R BN a
C.
d.

@2
3
(© 4
OE

The following redox equation is balanced in an acidic solution. If it is balanced in Jglan L4 lgijg pi 13ld . sana Jglan _a digjgn aulill JIjiddlg dawmaill dlalen
fdigjgnll dalenll _a cloll Alijja aac ph . Sacld
5HS0;(aq) + 21037 (ag) = 5580, (aq) + 3H*(aq) + I(5) + H,0()

a basic solution, how many water molecules appear in the balanced equation?
5HSO; (aq) + 21057 (aq) — 58042_(aq) + 3H%(aq) + I5(s) + Hy0()

20
2
t©
5®

Q

Learning outcome

Inspire (English)

Page

18

Describe an electrochemical cell and its two types (voltaic and electrolytic)

Fig. 1 - Fig. 2

25, 26

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

and vice versa.

DR MOHAMED ABDELSALAM - AL MIZN SCHOOL 0502500589

energy o cause a chemical reaction.

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

20



The study of (he redox processes by which chemical ensigy is AL g e S ANy B3RV 1Y Sidde Al

Which of the foliowi liy describes the parts Phiionn s LS 300 SN o] iy,
canvered 1o elecinical energy and wice versa is . e o5 [ E. P C g . P N HRGNERERY oom i e poseal e ' sl S *ﬁ-“q"&h‘@
elecihochenvecal cell?
L 1
e e € DRl S S e S i e | RIS |
Learning Outcomes Covered Two parts where the separate oxidation and i jons take place Half ~colls
[ Fal) 3 Sy i (ladl) 5y 25T il \
© CHM53.05.004 The sleviiods where oxidation radction tebs piace. cds | -
T e P
The elestiode where redustion rescion ke place Callode
a. Learning Outcomes Covered
Muclear chemistry Ll gl T
o CHM.5.3.05.007
b. :
Organic chemistry Lupiinad D i
1and 3 351
LR, i i e P, i i |
1 L] .
[ =) - T
. Electiocheniisiry Al 3 - b.
H : van 2 21
1 ]
] I
- - - B L T |
d.
Physical shemisiry Rl o sh c.
Rt 2ana s 42
o ——— ———— f—
'
d.! ;
g J.2aed 3 352,51
H
1
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Which of the following statements is not true
concerning electrochemistry?

Learning Outcomes Covered

© CHM.5.3.05.004

a.

The study of the redox process

Chemical energy is converted to electrical

energy and vice versa

Useful in industry and critically important for

biological functioning

£l 3hiy L daaa 8 AEN Qi jlall
Siily s4Sh

JURAY ) sy cliles

oSl y Ay 48 ) Aibpatl) 28l Jypaty | nd

Al il gl B dagag doliall i

DR MOHAMED ABDELSALAM - AL MIZN SCHOOL 0502500589
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Q Learning outcome Inspire (English) Page

19 Identify the components of a voltaic cell, the role of each, and the direction of electron and ion flow Fig. 1 - Fig. 2 25, 26
Which of the following is correct regarding the voltaic cells ? ol 1AL Blady el mas L L __;1
What prevents the redex reaction from producing e Ala iy 2281 2 1) g Jpa G0 e
electrical energy in the voltaic cell shown below? Folsl Ao gl Al Adal) & LN e Yl e Y i st s il
4 ey 3l e gl S

Oxidation takes place &t the anode and reduction takes place at the cathode
Jad 2 S ) sl ol L a0 S | 2
Electrons transfers from the oxidizing electrodes to the reducing electrodes

2o 2e JipaWi Loy g8 e d o) JUAVCH G |
Ux/dation takas place &t the cathode and reduction takes place at the anode

diall daudsill Sleye

o CHM.S5.3.05.004

i Only | Lt ]
a.
long build up around the electrodes JFLE S FPRCHLYS, (1)
b Only 2 ai
= p——— - = - = e ——
b ~ 1 and 2 2,
. -1
Mo way to transfer eleckons iy i Al e e i PR - i
d. 2and 3 3
C.
No bulb or voltmeter Fadld f plaes sy

1
[

d.
Mixing the two solutions with each other el Lagians na Dliladl L)

L T T T

DR MOHAMED ABDELSALAM - AL MIZN SCHOOL 0502500589



In the voltaic cell shown below, where are the ions  SUai! & el ol alial A pall 4ol bl 030 B

move from one side to another? fe Al g oa
dad dily
Copper wire
Do js il
Zine ltl'l|:tr
Through the silver strip Al b A
Through the salt bridge Aaldl 5 hill N8
Through the copper wire il Al MA
Through the zinc strip Osea AN b A

What number represents the part that prevents ions
build up amound the electrodes in the voltaic cell
shown below?

o Ol Jom g1 S1R ke 52l gradl il (301 B0 L
Folial Aaca i Bl 4040

M (L

DR MOHAMED ABDELSALAM - AL MIZN SCHOOL 0502500589

CllO|lO| O

Q|IQ||O|O

In the voltaic cell shown below, where
are electrons loosed?

At zinc strip

At salt bridge

At both strips

Al copper sirip

d.

How electrons transfer in the voltaic cels ?

Through salt bridoe from anede 1o cathode

Through metal wire from anode 1o cathode

R

F'.';nf_"n:;‘i .,

P

Thiough metal wire from reduced electode
to uxidized elecliode

ki S M o ol g A0 L83 )

ot AR ol

LAl il 3o

ool 48 20

odailt b sie

Syl sl il S B a8

SN e e Radadl gl e

3180 3 e 5l dlle e

sl g1 b e g e e
sl g el )

Through sall bridge from reduced electrode
to oxidized elocirode

il i e Bl i e
RO L |

Q|l|alo



I ffie veiinle oo shrem e figuee bebaw, which of T il g ol 9 b AR ian 3

the toilowing saemens o lne? [ o

2o, |

Usen efeclrical enegy In couse a chemical

reactivn

Blachons mave heogh the sall bidge o

he copper side

Positive zine lons buld up around the zine.

edacirode.

The: wire: cam serve as 0 patiay for ekechons o

fhaw o the sine sirp o the coper siip

DR MOHAMED ABDELSALAM - AL MIZN SCHOOL 0502500589

PN JORUE MIRCE [P

st dgn 1 oy Sl el m iy T

P i dgm Ll e b iy S

2 i 2 G b T R ol il g
dadl 2

25



Q Learning outcome Inspire (English) Page
20 Write the half-reactions occurring at the cathode and anode of a voltaic cell Fig. 6 27,31
The following reaction takes place in a voltaic cell: Al 40s B G Jelial) Siay
Which of the following is the cathode in the volaic foad Jon A gt Aglyh Lialh gl g L e Tl
le(s) + Cuz"'(:m - an"‘(:q] + Cl“s) call shown below?
Which of the following takes place at the anode? £ Lo Gaag i laa ! Frw ‘ Y ‘ fl, e ?
Half- Reagton 3 5 A g
In®* {aq) + 2¢™ — In () - 0.7618 \ %
Reduction of Cu?' Cu? Jiad O MG | 0799 | ‘
Reduction of Zn2* Zn® J) i) O I ———— .
Oxidation of Cu Cu 528 O i Zn2+ E
Oxidation of Zn Zn su O . s i i . e s s P H

DR MOHAMED ABDELSALAM - AL MIZN SCHOOL 0502500589

Zn

26
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21

Define reduction potential and standard reduction potential (E°) and use Table 1

Table 1

29, 30

Under whal conditions are standard reduction Tip Al Y] dge A lasie Al Gyl L

polentials measured?

Learning Outcomes Covered

o CHM.5.3.05.004
o CHM.5.3.05.007

100°C, 100 alm, and 0.1 M ion solution £ Jsa OLM 5100 atm < 100°C

0°C, 0.5 atm, and 0.5M ion solution

‘r-,,!l Jadaa 0.5M 4.0.5 atm . 0°C

1°C, 1 atm, and 1M ion sclution el dylas LM 4 o1 alm . 1°C

These measures must be under standard conditions, that is, immersed in a 1M solution of its ions at 25°C and 1 atm,

The superscript zero in the notation E” is a shorthand way of indicating “measured under standard conditions.”

DR MOHAMED ABDELSALAM - AL MIZN SCHOOL 0502500589

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

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

coupled with an oxidation half-reacrion.

27



Which metal ion is most easily reduced? REL S ENCPE U PRI ¢ [P P TN

Which metal ion is mest easily reduced? FAUER S e Al Y1 3l i e
il ot B
el 5 E'v) Half-Reaction

Half-Reagction Fett +2¢” =Fe -0.447

Pt 4207 =Pt +1.18 Avtt +3e” 2 Au + 1498

TR ! Ni** +2e” = Ni -0257 |
Hg®' +2Z¢ =Hg + 0.851 ot +2e = 13419 ]
Cu't #2e = 0u :

+2e < 03419 | anipall Auadnill Olsydu

o CHIMS3,05004
a.
Cu2+ B Fe?*
5 1 E Al.l3+
24 —— T ———
Hg Ni2+
& J cu2+
Fe3+
. E,.-.-........ S — L L L o LA A A !
: PtZ+ i

DR MOHAMED ABDELSALAM - AL MIZN SCHOOL 0502500589



Using the dala of the table bolow, which metal lon is Pl A g EVE Sl L el e Sl Lein

most aasily reducad?

Half-Reaction e juin E°(V)
Mg + 2" = Mg -2372
Agt+e = Ag + 0.7996

AP+ +3e Al - 1.662
Hg** +2e- = Hg + 0.451

Learning Outcomes Covered

o CHM.5.3.05.004

Mg2+

Ag*

A13+

Hg2+

r
1
i
i
"
"
1
L]
L]
L]
L]
L]
-

DR MOHAMED ABDELSALAM - AL MIZN SCHOOL 0502500589
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Q Learning outcome Inspire (English) Page
22 Describe the standard hydrogen electrode (SHE) and its use as a reference Fig.5 - Fig. 6 29, 31
. ) B o . . When a Zn IZn* elecirode is connected fo the standard Comsagh i) Gl Z0 120% G asi e
When a Cu**ICu electrode is connected to the standard bl g gl il Cu* Kl.'u il Jead s Hyelfciiai il ak Ao i ihe Higuis: below, whih 4 b lee o ool e R
hydrogen leclrods: s shown. v the.figure helaw, =l e gl o ol AL s LS of the folowing is an oxidation half reaction? ¥ i) 52u8Y) Jelin
which of the following is a reduction halt-cell reaction? I L
E8= 4042V Cilicsed
=Y
| 1§}
- we'
- dbipall Laalaill c:l.»f'-
CHM.5 305 004
o Ccu’* (aq) + 2e” — Cu(s) Zn (S) — Zn (aq) + 2e
i Cu(s) — Cu®* (aq) + 2e~
2+ -
. Hy(g) —» 2H" (aq) + 2~ Zn"" (aq) + 2e” - Zn(s)
P 2H"* (aq) + 2e” = Hp(g)
+ =
2H* (aq) + 2e™ - H,(g)
) + - i
E H, (g) - 2H (aq) + 2e :

DR MOHAMED ABDELSALAM - AL MIZN SCHOOL 0502500589
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What 5 e ball-reducton rasction tases placa ol 0l QA1 g i il il i o

in e cell shown n {he ure balow?

Learning Outcomes Covered

o CHM.5.3.05.004

T
; Cu®* +2e” - Cu
:
i
b.
Cu— Cu®* +2e”
C.
H, + 2e” —» 2HY
d.
2H* 5 H, + 2e”

DR MOHAMED ABDELSALAM - AL MIZN SCHOOL 0502500589

What is the standard reduction potential (E” ) valug ) (g ptgl il (B ) il JIBAY) M2 foke Le
of the standard hydrogen electrede shown below? Falal gl

el dpalatl Slsjie

o CHME3.05.004

- 0.000 V
b. +0.500 V
+1.000 V
y! -1.000 vV

31



Regarding the standard hydrogen elactrode shown below, olisl gl i ool el Sl Lad

% 5 il gl
Which of the following is incorrect? e R

Sl 3 ducsdl
e

H

My Gl »
it

e

a.
Hydrogen gas M, i bubbled into the solution at a Tatm se Jiball & Ha Cospunll Gle jusy
pressure of | atm and a temperature of 25 C° 15 C% i Aoy
O - B
i
b.!
L
- The standard reduction polential equals 0,000 V 0000 V gl il J3aY1 2ga
i
i
"
i

C.
Platinum alecirods immarsad in 1M acid solution IM G5 e Jplae B jyeie ) Sl
d.
The standard hydiogen elecrode always acls as Afas oS bl g pugdl ol
a reduction half reaction Ly el M) Jeld
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23

Calculate E°cell from standard reduction potentials and decide spontaneity

Example 1 - Table 3

32,34

Formula for Cell Potential

E

E

0

cell

0 .
cell —

= E

0
E cathode

ﬂ S
reduction

DR MOHAMED ABDELSALAM - AL MIZN SCHOOL 0502500589

o

E

anode

0
oxidation

A voltaic cell consists of the following hali-reduction

reactions, which of the following Is comect?

ol e R Lalh PRI Nl e A0l dda S0

Fraa

Ag++e"‘,=ggg . & (V) = +0.7996
Crit+3e =Cr £v--074
B a8l (E®) s ga deldll g5
Anode Cathode Electrochemical Cell Potential ( EY ) Reaction Type
sk
A cr Ag +1.54V L
Spontaneous
B Ag Cr + 0.0556 V
Spontaneous
i +
c cr Ag -1.54V g
Nonspontaneous
D Ag cr - 0.0556 V il
Nonspontaneous

33



The

f jon half represent oladl] ddal) dheatl LHAY Al dskoathl sy oeln A8

: i L5000 D i () ol What s the:stendaed coll pataniel (B-cg) for G ECE R
the: half-cells of a vollaic c2ll. What |s the standsrd YAzl a0 aagl (B o) sl sgall Lo thie Fedicod Faaitii belviesin cobel ard folady il o
cell potential (E'..) of this voltaic cell?
o = Half-Roaction
Half-Rearion Co®* [aq) + 2e” +Co(s)  -0.28
SOOI | 0189 Cu¥*(ag) +Ze” ~ Cu(s)  +0.3419 |
P ag) + 2 — PL(s) +1.18
Aol Laudaill Slepe
0 CHM.5,3.05.004 a.
+0.622 V
at L3N
b. +1.04 V b.
+0.062 V
& _1-32 V
r . - . L L
d. _1 -04 V C. g E
L L]
s i
The lnllowing reduction half-reactions repmmt the .a_';]_,‘n .\‘Jana_:.._,,n w w M _935;},1 ,;a,m_r_g = Emmn - T pp—————————-
half-cells of a voltaic cell. which of the following is d.

correct? _0' 062 V

Co**+2e~=Co .E%V)--0.28

Pt2t 42~ =Pt E’(V)-+LI8

a8 Ep-31) (E?) 3kl Jelal gy
Anode cathode Electrochemical Cell Potential ( £¢) | Reaction Type
A P Co +09V ot
Spontaneous
B Co Pt + 146V o
Sponlaneous
c Pt Co - 09V e b
Nonspontaneous
AT
D Co Pt - 146V e s
Nonspontaneous
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Q Learning outcome Inspire (English) Page
24 Write the cell notation and the overall cell equation of a voltaic cell Fig. 6 - Example 1 31, 34
Which of the following represents the cell notation G5 Al Aalgl Bl geap S L Les & Which of the following represents the cell Oa L9850 ‘_,-'Jl A gl AR a5 ey ok Laa "E!
for the voltaic cell consisting of aluminium and copper T alailly ._.g..!'\il Ul o notafion for the voltaic cell cnnsisling of nickel T?-”"‘m.*' Jeal ""'M
' and calcium electrodes?
electrodes?
healll Jelidl) E°o(V)
- Half-Reaction
y E”,
e ? NiZ* + 2e — Ni -0.257
AP {ag) + 3e” — Al(s) - 1.662 Ca“ + 2e” - Ca -2.868
Ccu¥'(ag) +2e —Cu(s) +0.3419
il Gl Sl e Ca®'|Cal|INi|Ni*' O
& CHM.5.3.05.004
Ni?*|Nil|ca?* |ca O
5 Al|AR*||Cu?*|Cu 2+ ca?*
ai Ni|Ni?*||ca**|ca O
CalCa®* ||Ni** |Ni @)

DR MOHAMED ABDELSALAM - AL MIZN SCHOOL 0502500589

Cu|CuZ* ||AI3*| Al
AB*|Al[|Cu|Cu?*

CuZ*|Cul|Al|AI3*

35



Which of the following represents the cell notation for g A A AN T G Rk e &

the voltaic cell consisting of magnesium and lead £ alen dly agmaiiall llal
electodes?
el el I £
Hall-Reaction
Pbi* (aq) + Ze” — P (s) -0.1262
Mgi*(aq) + 2¢” ~ Mg(s) | -2372

Pb|Pb2* | Mg?*| Mg

b.

Mg?*|Mg|[Pb|Pb**
) Pb2* |Pb||Mg|Mg2*
d.

Mg|Mg?*||Pb%* [Pb
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Q Learning outcome Inspire (English) Page

25 Apply E°cell to identify the cell reaction, the electrodes and spontaneity (Check Your Progress) Check Your Progress 34, 35

Which of the reactions represented in the table JB B AEE 8 oLl Jganll B Al ClSUE) (e i

below is non-spontaneous under the standard Sl Ci gl
conditions?
el 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 Outcomes Covered

o CHM.23.05.007

2Au* + 3Cu - 3Cu*+ 2Au

2Fe* + 3Mn — 3Mn2'+ 2Fe

Fe +2Cu* — Fe* 42 Cu

’ Which of the reactions represented in the table below is non-spontaneous under Sapulidll wagpill Jh (A LiLAL pé olial Jgaall (g diinll aulelaill go i °
the standard conditions? S 2Au3* +3Cu - 3Cu* + 2Au (E° = +1.16 V)
2Au®* + 3Cu - 3Cu?* + 2Au (E° = +1.16 V) 2Fe®* + 3Mn - 3Mn?* + 2Fe (E° = +1.148 V)

2Fe3* + 3Mn - 3Mn?%* + 2Fe (E° = +1.148 V)
Fe + 2Cu* - Fe2* + 2Cu (E° = +0.96 V)
Ni + Fe?* -, Ni** + Fe (E° = -0.218 V)

Fe + 2Cu* - Fe2* + 2Cu (E° = +0.96 V)
Ni + Fe?* - Ni%* + Fe (E° = -0.218 V)
o - 2Au3* + 3Cu - 3Cu?* + 2Au ®
(A) 2Au”* + 3Cu - 3Cu®" + 2Au 34 24
2Fe® + 3Mn - 3Mn2* + 2Fe 2Fe®" +3Mn > 3Mn“"* + 2Fe
(c) Fe+2Cu* - Fe2* + 2Cu Fe + 2Cu* - Fe?* + 2Cu @
@ Ni + Fe?* _ Ni%?* + Fe Ni + Fe2* - Ni%* + Fe @

DR MOHAMED ABDELSALAM - AL MIZN SCHOOL 0502500589
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Q Learning outcome Inspire (English) Page
26 Compare voltaic cells and electrolytic cells Fig. 18 47
What is the similarity between the two cells below? ol AN o Al da g e e prasmy  r p ey  re %
below? 0 il g Ll s L
=y o=
*"'l! —_— Cu ’
& it ?i ) “]- o) nd .
, -. !
|
’ 1
A nonspontaneous reaction occurs Al 8 Jelll Lpda (@]
A- The Cell number (1) converts the electrical dith N i, e <h ARLY FRTSNY
An oxidation-reduction reaction occurs JUEA g saesl Joli] Sgan O (1) A (1) A dis-A
energy into chemical energy Ltk
B- A spontaneous redox reaction occurs in the cell 4 -
A neutralization reaction occurs Jlad Jelli & gda O | u) .’lm JIJdly hal JeUS [1] AJ aglad ,’l LT . |
mber (2) converts chemical energy Gl ) 4ptaasd QD (2) A, 48 Jjas -C
A spontaneous reaction occurs G el Sigas (@) C-Thacallne @ o @ =
into electrical energy TN
D-llﬂm;;}mudmr-uthnmhhul A5 D581y BausSl U (2) Ay daD A isny -D
Which of the following is true for the two cells below? L LAl Lk s L L . ) -
:': “'E:m \-\‘\ — _-h'..
| | et ; "
i § i 2. 1 ’ * !l | l
§L' l\
1 -
o In ¢ell 1 the reaclion is spontaneous A el s 1 Al A
In cell number (1), the electrons flow from Cu to Zn Zn o) Cu g g S 3 (1) ) 4ad O T e R
i In cell 2 the reaction continues until the zinc strip eaglat b allgig e Jelil) oy 2 aaY ..;5
in cell number (1), the anode produces electrons from Zn 70 G i g SEM 34 Z (1) Asidah A o E @ Is used up and then the reaction slops i g
In cell number (2), the anode produces electrons from Zn 7n e iy S0 33840 25 (2) 30 b O 1.0 SIERUONAR. S QI Golite. SN SRy U M o e Pl ety MR B
in alectical pnamy
In cell number (2), the electrons flow from 7n to Cu ‘ Cu A 2N e iy SN BT (2) 2b) Aitah O
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Q Dy ?—T-e,re.n CC-_SJ] -;‘XZ'?JY'!

} Ve ltaic Cell I e\ ecTVolytic Cell ]
1\ N o Bo.‘\‘\'c.vey ‘ )\ With Bathavey
%) E'Cell % 21 E’cel - i

3) SPonTancons j:ﬂ NoY Spo,"rau\¢°-\; |
9) Anod = Sethedt fuy) Anedt  Cathed - |

5) clewmicaly electvicd | 5) electrica) chemi (o) |

LA R

n R&-&DX Reochion ':I.__] RedsX R zaction

1\ = “\b-\v- Cel s 2\ 1 Maves Cel)
3)2L\e civodes 3) 2 elechro d5

4) \Ware W) WY e

51 Sl eridge sysdbenlse

()] elesholyte S | &) c.\c::}*v:.\v*c_

) & HlWar Aned Yo cath ) € PliWaAned to Gk
] 8] Anod moass decvease Q) Avo ) woas) JecYeose .'
[__9} Cadhe) woss i Fec veose| 9) Cothed mass tnsrcasg |

Q Learning outcome Inspire (English) Page

Fig. 18 47, 48

27 Explain how a spontaneous redox reaction can be reversed by an external voltage source

..Jclaill 2V aga janag dlgngn Cu?* | Cu g Zn?* | Zn aula

A Zn | Zn?* and Cu | Cu?* cell is connected to a voltage source of 2 V. The
Zn + Cu?* -» Zn?* + Cu::_ilali

reaction is...
. 2+ 2+
@ spontaneous: Zn + Cu“* - Zn“* + Cu Cu+2Zn?" - Cu?" + Zn:_ilali p¢
non-spontaneous: Cu + Zn?* _ Cu?* + Zn 24 24 "I
Zn + Cu®* - Zn** + Cu :,ilali e @
() non-spontaneous: Zn + Cu?* - Zn** + Cu e P
Jlfialg dawal Guyl @

@ not a redox reaction
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Removing the salt bridge

the cell

@ Replacing Cu with another Zn electrode

Which change in a Zn/Cu cell converts it into an electrolytic cell?

Replacing the lamp with a voltage source greater than 1.10 V connected opposite to

@ Using a voltage source of 0.5 V in the same direction
-

saululai dula LI Lglgay Zn/Cu duls La puei sl
1Al Zn uhdy Cu Jlasiwl
aalall ajhiall gji
alall yuses Jgngo 1.10 V go jiol aga janay glnall Jladwl (<€)
awaialill 0.5V agajano @

~

J
Q Learning outcome Inspire (English) Page
28 Explain the electrolysis of molten ionic compounds (molten NaCl, Downs cell) Fig. 19 48
) down’s cell in the figure below is used for the electrolysis of molten sodium chloride. During electrolysis process of molten sodium g )88 "M ‘_,a_‘.”s.! il SU
chloride (NacCl) in a Down's cell shown below, sLial JEal & Aaa gall ¢y 512 43l3 LB NaCl p a2 guall
Which of the following is not correct? What happens to the sodium ions? %2933 guall S oY Grtay 1ila
I, gas
a. non-sponteneous redox reaction takes place ol Moken
metal !
b. at the cathode sodium ions (Na") are reduced )
to sodium (Na) metal
¢. chemical energy is converted to electrical energy
d. at the anode sodium ions (CI") are oxidized
Learning Outcomes Covered
to chlorine (Cl) gas o CHM53.05018
Down’s cell
Oxidized at the anode 353 Aot
b.
Reduced at the anode g A J70%
Oxidized at the cathode agilell M
of i
i Reduced at the cathode gl e J T
40
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47) What is the anode reaction in a Down's cell?
a.2CIp — Clygp + 2¢”
b. Clyy + 2¢ — 2CIy,
¢. Nagy — Na'gy+o¢”
d. Na*p + ¢ — Nay
48) What is the reaction of the cathode in a NaCl solution electrolytic cell?
a. Clhg +2¢ — 2CTag
b. Oz + 4H aq + 4 — 2ZH:0y,
c. Na'@ag + € — Naw
d. 2H:00 + 2¢- — Ha + 20H (g
49) Which of the following substances does not result from the overall reaction of the
electrolysis of a NaCl solution?
a. Haw
b. Clyy
¢. Nawy

d. NaOHug
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Q Learning outcome Inspire (English) Page

29 Predict the products of electrolysis of aqueous ionic compounds (aqueous NaCl and water) Fig. 20 49
Electrolysis of molten NaClg
: 4 1g the electrolysis of sodinm chloride solution, | pxd gl &y gyl o i Jladl dde |
Molten sodium chloride can be decomposed into sodium metal and chlorine gas in a b of the following is not a product in this Tl sla ol O ,_,..._.I,,’I... Las
cell called Down's cell. a5
anode J[ substance: carbon J[ reaction: 2CIy — Clgy + 2¢7 J lorine gas (Cls)
}[ ][ ] lium hydroxide (NaOH) (Ch) 4P F=-A
substance: i eaction: Nay +¢” — N I
cathode substance: iron reaction: Na“g + ¢ anm lium (Ns) (NaOH) gyl 200 3 2 B
overall reaction: 2Na“y, + 2CITy, — 2Nag, + Clyy, jmgfu gas {H:} (Na) paipait .C
(H:) S 32 D
clectrolyte [ molten NaCl ]

L Decomposition of brine (sodium chloride solution) is a typical electrolytic cell. J

l anode } [ reaction: 2CIy — Clyg + 2¢ ]

[ cathode ‘ [ reaction: 2ZH:0q) + 2¢7 — Hag + 20H (g ]

overall reaction: 2ZH:0q + 2ZNaCluag — Hag + Clyg + 2NaOHg
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Learning outcome

Inspire (English)

Page

30

Describe electroplating: electrodes, electrolyte and half-reactions

Fig. 22

51, 52

Electroplating of an item with silver |

[ anode ] ! silver

L anode reaction Ji Ag — Ag'+e
[ cathode ] item to be painted
{ cathode reaction ] Ag'+e — Ag
‘. clectrolyte [ ANOs(ug)

) The figure below shows a picture of a key being electroplated with copper in an

electrolytic cell. Which of the following statements is true?

a. copper is oxidized to Cu®" ions at the cathode
b. reduction of copper ions occurs on the anode electrode
¢. the mass of the copper electrode increases

d. clectrical energy is used to cause a redox reaction

DR MOHAMED ABDELSALAM - AL MIZN SCHOOL 0502500589

rication or metais

Leal

rning Outcomes Covered

o CHM.5305018

The object to be plated is the anode

The metal used for coating is the cathode

Silver is oxidized to silver ions at the cathode

Silver is oxidized to siiver ions at the anode

28 o sl KU PR (P

SN 44 4y U Al 6 S

2P e daaill cligl ) Aaill sl

2l e Al oyl ) Al ssls




The figure below shows the electroplating of

sl cpa A8 gl Sl S sl dulas S JLa jedi

an iron fork with silver in an electrolytic cell. b S Jelandta B A,
What is the cathode in the cell? ;
edlil) e L
Learning Outcomes Covered
o CHM5 305011
i
i The iron fork Laallde 4
b.
An electrolyte solution Sl AS J g
c.
The silver sheet Ladllda o
d.
The battery Lo
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51) Based on the corresponding figure, which of the following statements is true?

) r P =)

4. the mass of the copper electrode increases Anode _— ~—, Cathode

b. anode reaction: Cu — Cu®" +2¢”

1 |
PAUE . —
¢. oxidation of Zn atoms occurs { e Q )/

i. Zinc ions move to the copper electrode

|VENtage sdurce
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 e
b. the mass of the key decreases /

¢. the mass of the copper increases

d. copper is oxidized to copper ions at the anode
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