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:2022 — 3 - gladal 1 ] s
Which of the following describes oxidation correctly? (s IS8 sy s _;L (P9 i_'gi
A reactant loses electrons and its oxidation 028k 2 Ay Blig i< Jeliall 8 = Q

number increases

A reactant loses electrons and its oxidation 2283 2o Jug Blig pi<l) Jelinall 2 -b

number decreases

A reactant gains electrons and its oxidation a8l dae Ay @lig i< Jelidl iy = €

number increases

A reactant gains electrons and its oxidation 2280 dae Jag ilig i<l Jeliiall sy = d

number decreases

£ 2022 — 3 - bals) — cladal ; 2 Jlsm

Which of the following describes oxidation correctly? Crmna JS4 J) iAoy _;L (P9 -L'gi
A reactant loses electrons and its oxidation s28l5 22 Aoy iy <) Jelinad) 22 - @

number increases

A reactant loses electrons and its oxidation 2283 2ac Jaug Sl i) Jelinall s -b

number decreases

A reactant gains electrons and its oxidation oSl 2ae A2y Glig i< Je liiall sy =

number increases

A reactant gains electrons and its oxidation sl 2ac Jang ilig i< Jeliiall uiS= d

number decreases

sleal) asiiug
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£ 2022 — 3 - gladal 13 J) g

A number assigned to an atom or ion to indicate

(O Atomic number

QO Coefficient

O oOxidation number

QO Equivalent number

its degree of oxidation or reduction is called............

C a0 sl s gl 5,0 a8
.......................... ey J) A i 3ausY)

< _,Z\ll i

Jalaall

sl dae

ALl aae

P Jolas
P Jotas

p Ol Cpudaall) cpde il Jali -4

Pb—> Pb +2e -1
- 44 2+

2¢ + Pb— Pb -10
: Pb gaba dl (3l Lest
Odlelidl) sl *
cpleldl) & Jpad >
Cple @l A i aae jelah *
I & Jyiddy T8 ausly *

¢ Baus) yiad L) <l piill (e 5 =5

26 —> F, + 2e

1
2[10,- +2¢ — 10;"
3| Na — Na'+e

3 51°* dasd 1 *
g 2 0* 3 2%

D pae AS) gl aal g g K 3 88 -6

JI A 500
Py LARPRVIY i
IR bas]

sl Al Al clnpgiglc F,+Mg —» 2F +Mg™ :Jeud b8

2+

Mg F, ,Mg

¢ JI s Wﬂwh&ye\‘ 2Na + Cl,
Na' Cl, ,Mg

KHALID ESMAIEL

Mg F,

—» 2Na  +2CI :Jell 69

Na Cl2
sleal) é\.ﬂ.\




||||<<< 3cd lata¥) JS s daa) e 2024 -3 — sbas — a2

codc 2Mg +0, —» 2Mg " +207 : el b -10

djﬁ\OZJMiﬁMg MSEOZJJ}B\Mg
JI A gl Baus) Eiaay al J 35 02' 5 sl Mg2+

2022 - 3 - laial -11

Which of the following is NOT true about X in falial JSAN B X Joa mna 8 b Laa i
the figure shown below?

e

| N l
Jao
° by ASIY) O

Transfer of

electrons
QO The oxidation number of X increases 33 X sl 220
O Xloses electron O Adl) By X
O Xisthe oxidizing agent and becomes reduced JAD g MuSipa Jale X
O Xisthereducing agent and becomes oxidized LSl 9 J3ida Jale X
2022 - 3<i — platal 212
What substance is oxidized in AUl Adlaal) & ciauslG AN Balall La

the following equation?

2Br~ + Cl, - Bry, + 2Cl~

Br

Clz

Bl’z

©||O0||O0||O

cr

sleal) él.w
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I ) ‘JJ pladl) il sty gé el dadall PEJ
2 JIia) sl Je il JI ey Jeléi Caai g a1 Jelé Cacal (i +1d8e +asl pai | 173 & 169
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2022 - 3 - glakal -]
What is the oxidation half reaction of Aalaal) B 5ausY) Jolds Ciual La
the net ionic equation shown below? Talia) daui gal) 43 yual) 43 oY)

ZNa(S) + ClZ(g) => 2Na+ + 2Cl

Cl, + 2e~ — 2Cl”
2Cl” - Cl, + 2e~

Na - Na* + e~

O 0||0 O

Na' +e — Na

2022 - 3 - Gladal -2

Which of the following is NOT an example fJeli ciual o Ylia Gl b Laa i
of a half reaction?

2Fe+3Clz — 2FeCls

Clz +2e- - 2CI

Fe — Fe3+ +3e-

2H* + 2e-— Hz

O|O |0 O

What is the following is an example of half reaction ? ¢ el auai e Yl L La
A.Fe?+MnO, - Fe3* + Mn?*
B.NH; +NO, > N, + H,0
C.Cly+2e > 20k
D. NH, + H,0 = NH," + OH

sleal) éh.u
Khalid Esmaiel
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What is the following is NOT an example of halfreaction? $delii cauai e Ylia ud L s
A.Fe > Fe¥ + 3e
B.NH, + NO, > N, + H,0
C.Cl,+ 2e > 2CF
D. 2H* + 2&- > H,

¢ At Jelinll cilalaall b guaa bausY) Jolil Cial G (b Laa 51 =5

-4

Fe + O —> Fe20s3
Fe?* —> Fed* + 1e Fe —> Fe?* + 2¢
O, —> 20% + 2e 0> + 46 —> 207

¢ Al Jelinll cdlalaal) b guiaa JIJAY) Jeldl ciual Cpu A laa 51 —6
Fe + F2 — H:+

Fe?* —> Fed + e Fe —> Fe’* + 3e
Fo —> 2FF + 2e° Fo+ 26 — 2F

¢ At Jelitll cdlalaal) b guiaa JFAY) Jelil Ciual Cpy b laa 1 =7
Fe + HBr — H2+ FeBrs
2Br + 2e-—> Br Fe —> Fe?* + 2¢
H, —> 2H* + 2¢e 2H* + 2ee—> H:
oaladl) Sl S Jglaa g pand) G 15580 5 Baws] Jo il dati Jiay jglaall Jsil) -8

2Fe + 3CuSOs —> Fe2(S04)3 + 3Cu  : 4dlil) Ustaall las
D o L

¢ c lalaal) b guiaa BansY) Jeldila— A

2Fet —> 2Fe® + 4e

3Cu —> 3Cu®* +6e

2Fe —> 2Fe?t + 6e
3Cu**+6e —> Cu

¢ colalaal) b gucan J)FAY) JeliiLa— B

2Fet —> 2Fe®* +4e

3Cu —> 3Cu®** + 6e
— 2Fe —> 2Fe?* + 6e
— 3Cu®*+ 6ec —> 3Cu

sleal) é\.ﬂ.\
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+ 3Cu? 2Fe® + 3Cu
Sl ?EJ pladl) il sty gé el dadall PEJ
3 JI a2 Jelii 8 J il dalall 5 20 all Jalall 33ay 1 +lish pas | 173 &171
Gl + | Jéa +

2023 - 3 pladial 5 1 J)ge
¢ e JSdy Aday AL Lea ol ¢ J 3l Jalad) g2 Fe Jeliiall o) cuale 13) olia) Jelial) b

Fe(s) + 2Ag*(aq) — Fe?*(aq) + 2Ag(s)

5l 4l Sanan — a0kl e 2 — il €I Sl .
Gains electrons — its oxidation number increases — it is oxidized
sausl Al Giaas — sl sie aj — iy 58N S >
loses electrons — its oxidation number increases — it is oxidized
Jimal al daay — saush e i — iy 58I Gausss 3
Gains electrons - its oxidation number decreases - it is reduced
Jipa) al Sas — 2208l dae i — iy 5<I1 a0
loses electrons — its oxidation number decreases — it is reduced 4

2023 - 3 - bale) — gladal 3 2 J) o
¢ e JSdy Addiay Al Laa ] ¢ M al) Jaladl sa Agt Jeliiall o) cuale 1) olia) Jeldal) b

Fe(s) + 2Ag*(aq) — Fe2*(aq) + 2Ag(s)

sl Al s — 2208l 2ae w3 — iy A0 sl 4
Gains electrons — its oxidation number increases — it is oxidized
sl Al tanas — sl aae g — il 2SI S >
loses electrons - its oxidation number increases — it is oxidized
Jial al Sanas — 228k a3e s — ilig 580 GausS) .
Gains electrons — its oxidation number decreases — it is reduced
Jimal al sy — 228k ane (B — il &) S0
loses electrons — its oxidation number decreases — it is reduced 4

2022 - 2 glaial -3

What is the reducing agent in the following reaction? AUl Jelall 2 J sl (eladl L
S
H,S(g) + Clyg S + 2HClg,
H,S
HCI
Cl, el o) afiluas

Khalid Esmaiel




3ud glaia¥) JSb s daa) 10 2024 -3 — sbasS — ale]2
-4

What is the oxidizing agent in the following reaction ? ¢ Ul Jelall 8 susS3all Jalaall L

HZS(G) - o CIZ‘Q) - > S (s) 25 2HCl(g}

A. H,S
B. Cl,
C.S

D. HCl

What is the reducing agent in the following reaction ? ¢ Aull Jelall djadall Jabadll L

Fe(s) + 2Ag*(aq) — Fe?*(aq) + 2Ag(s)

A. Fe
B. Ag*
C. Fe?*
D. Ag

s AU Je il A s sall Jalad) La -6
Fe + 2Agt — Fe** + 2Ag

¢ ) Joliil) b Jidal) Jalal) e —7

2K + C12 —> 2K* + 2CI-
K+ * KC1 *
K * C12 %

¢ AU Jeldil) 8 auSal) Jalad) La -8
2K +Cl, — 2K*+2CI

K* * KCI *
K * Cl2 *
sleal) asiiug
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e ¢ JJM‘MQM@M‘J.&SJM‘L‘—9
| Ju l Jride dale Y 5 2S5 dale X *
© .00 e e Y 5 ke dele X *

Ji Y 28l aae 5 ala 3 X ausl sae *
OsANY usi*

: ddal g s Jidal) Jalad) Gl (e (A Le aaa =10

il g As) ueisy * Bams) Al Guaay Sl dae oy * <l g yiS)) J8d, *
: ddalg e ausisal) Jalad) Clda (e o be praa <11
il g ASl) udiy * JIFR) A Gaay ¥ sl axe Ji, * <l g i<ty a8dy *

2023 - 24 laial 212

In the general equation below, if you know that Jide els o X Jolimdl o cude 13 oolial Aol aleal 3
the reaclant X is a reducing agent. S JSL aba ‘5:\(_: Las 6
: : Fr .,
Which of the following describe it correctly? X4+Y XY
sl 4l Canas — saush s — il i) e 1
Gains electrons - its oxidation number increases — it is the oxidized
sl al unan — skl e a5 — g KN NG
) 2
loses electrons — its oxidation number increases — it is the oxidized
Ja) a) Gaag — 028G dae i — iy 580 S 3
Gains electrons — its oxidation number decreases - it is the reduced
Jral 4 Suag — 52u8h 220 (B — iy 50 Sk
loses electrons — its oxidation number decreases — it is the reduced 4

sleal) asiiug
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175 & 174

SOs3 M\géﬂgﬂ\ sl e ) -

-2
+2
+4
+6

(a
(b
(c
(d

Khalid Esmaiel

CO; dsall b 0 S sl 23e Caal -2
-2 (a
+2 (b
+4 (c
+6 (d

NO;™ dpal) B (pa g i) Sausf 2 uual -3
0 (a
-1 (b
+3 (c
+5 (d

Cr207% Aapall gé X paus) i ) -4
-2 (a

+2 (b
+4 (c
+6 (d

NH3 M‘@N%JJ:‘#‘ Mﬁd&gm\-s

0 (a
-3 (b
+3 (c
+5 (d

NH4* Aapal) & N (g il sl e ) -6

0 (a
-3 (b
+3 (c
+5 (d

sleal) asiiug
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O O O O

What is the oxidation number of Chromium (Cr)
element in the following ion formula?

Cro;~

+6

+2

O disa B (Cr) a g8l puale sl s L

ealLal)

2023 -3<i (ol — 8

element in the following formula?

What is the oxidation number of the underlined

LI Zapal) B lad aias () peatal) 2ol L

-3 (a
+3 (b
-4 (c
+4 (d

2023 -3 glaiel — 9

sulfur equals -27?

In which of the following does the oxidation number of

-2 Lglua oyl 2l dae 968 b Laa (o 2

Khalid Esmaiel

SO, - SO, - H,S - SO
SO (a
SOs; (b
H>S (c
SO+ (d
sleal) asiiug
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2023 -3 gadial — 10

What is the correct ascending order of the following 2B 2aad G 2 dpall masall gaelatll uigll L
formulas according to the oxidation number of Pl K s:‘c‘ g gl
hydrogen in each of them?
H, = HCI - LiH
The smallest is H, —LiH —»HCI (the greatest) (JJSW) HCl«— LiH«—H, » ();_..J;H) -a
The smallest is H,—»HCI —» LiH (the greatest) (JJSW) LiH «—HCI «—H; » (xa¥) - b
The smallest is LIH—HCI —H,  (the greatest) (Jﬁ‘ﬂi) Hy«— HCl«—LiH s (2a¥) - ¢
The smallest is LiH — H,—»HCI  (the greatest) (JJS'EI'I) HCl «—H, «—LiH » (22Y) -d
J\M\é{é) ‘ah:d\@'u gusssgé&ﬂ\ M\‘JJ
5 auslill sae & 3l Cus e 1 FAY) 5 5008 G S 3 Jsas + A i 176
2023 -3 pladal — 1
Regarding the reaction below. Which of the following fna b Laa gl Lolal Jelally slayy Lo
is correct?
2KBr(aq) + Clx(aq) — 2KCl(aq) + Bra(aq)
The oxidation number of bromine changed from -1 to 0 0 =1 epgnd 2wfbae jui - g
The oxidation number of bromine changed from 0 to -1 -1 g_«—‘! 0 e})—!ﬂ sk 2ae PRI b
The oxidation number of chlorine changed from +1 to 0 0 ST 1 e i<l 286 e s = C
The oxidation number of chlorine changed from -2 to 0 0 o= 2 (il Sk e I d

LI AR a) B Al ) il cuils 1Y) daa

J) 4 af Baus] Uslaal)

........................ L +2 — 2I

....................... K ,K"‘ + e-

........................ Fez"' —>Fe3+ + €

....................... Ag+ + e _,Ag

Khalid Esmaiel
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Which of the following is correct in relation to the reaction

below?

O

Fluorine F, gained electrons and was oxidized

The potassium atom K lost an electron and

was oxidized

The potassium atom K gained an electron and it is

reduced

Fluorine F, lost electrons and was oxidized

. oxid ealisl Jolally (3ley Lod s (AL Lo
o 0 0 ')+1 -1
2 o —

K(S: £ 'l:i(c_l = ‘KF(S)

sausl Al aay ilig 7SI Fy pplill Coas)

.Sl el -.LI."A) E,)SSI! K ?3:1..113}_11‘ SJ..J CaaRd

Al ) Goag L‘I}):Sjl K f.,_;....al_';},\ll 5)3 S

sl al Gana g cilsg 5 Fy pglil) R

Sl dstwal §

2KBr(gq) + Cla(aq) — 2KClggq) + Bry

2{aq)

:’L‘EII mtmdﬂ.ﬂl La

2F (aq) + 2(aq) —>

The fluoride ions receive electrons from the iodine

and it is reduced

The iodine receives electrons from the fluoride

@)

ions and it is oxidized

The iodine receives electrons from the fluoride

@)

jons and it is reduced

The fluoride ions receive electrons from the iodine

and it is oxidized

IRl Ll aasg agll e lip Y glall cligd Jama

Al 4l taing sl s e il QY 35l Y

A dioos 4
w5l b
L NO0Gs |
Odl-1as 4
In the reaction represented by the equation below. Lol Aslad) b U Jelih o 2u Qlala\ -5
Which of the following is correct? o e g 2023 -

F2 (aq) + 2|_(3q|

5okl & Gazany apldl) Slipd e g S sad) it

2l gl sy agll e iy €Y il il s

sleal) é\.ﬂ.\
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Jguall o8, al) gl

sty g’ el

Ry

6 2l alae] a5 2 | g8 dasy

2 Js + Qs ai

174

: b daia pE juaiad uslil) axe -]

s g g BN saa) oY sl a2
s

*

*

(1+)
(1-)°
oY) s *
g sbun S yall A pSal) ) Al AUl Jae ] £ gana -3
Sha ¥
(1+) *
(1-)*
(2-)*°

g M daaia ¢ oS AS pSal) A sl das ] £ gana 4

(1+) 7

*

(1-)
(2-)°

sleal) asiiug
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Al G gl (e J31 ) o 3B puaaing 4 lat S pa 6 (B O gl sl 230 la -7
¢ (Algs

*

Ja
(1+) 7

*

(1-)
(2-)°
O (aSY) 350 ) S gl S e A sl usl acla -8

)M*
(1+) *

*

(1-)
(2-)°

) gud) aB alail) il Qlsl) B aa el | dadal) a3
7 Oo ST LD 0 5S All Cl 310 5 ol 181 5 A0 jemlie Ganali LS jo 2 gn g o ey | 5 0+ Ul i | & 188, 174
sl dae 77 539 i, Ak 4 189
Bas gl vy i g
2022 - 3 - ¢laial -1
What probably accounts for different forms of Ao gall (alail) il ja o gl SR B candd) La
ealiai

copper shown below?

O Oxidation number difference 2aslal) a3 CaBEA)

O Atomic number difference @A aml) CidER)

O Mass number difference S aad) MG

QO Pparticle size difference Glual) aaa G
sleal) asiiug
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-2
What probably accounts for different forms of chromium shown below ?
A. Mass number difference SESI 2l Cadial
B. Oxidation number difference Sl dae Al
C. Atomic number difference @A 2l Al
D. Particles size difference Cluall aaa DA
-3

What probably accounts for different forms of iron shown below ?

sLial Az gall apaall LS jo () gl o DA Al L

A. Mass number difference ‘_A.\sl\ dall e
B. Oxidation number difference Sl ade Cadaal)

C. Atomic number difference

oW 2l DG

D. Particles size difference

Q\,\:\,\a]\ FEEN [y ¥ty

Khabid Esmaiel
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I ) aﬁ) aladl) il sty gé el dadall PEJ
8 Jelall 43, jhay ¢ aes Jsbae 8¢ I FRY) 5 50uSY) COLe L 45 ) ga il shad Caiay 5 Jgaat UK 181
sl
s (aand) i gl) B o5 2 Yol
SRR L WOPL 4 B Y9 % } o At daciti il g
R B e 3 lasla iyl &g -2
GranaSY) (A ol 4 M) Ciphal) (A () 5,8 JS Jlie HLO g ABlal - a9 -3

a9 gl (B el M) Calal) b A 08 ia HT e Al cpa g 0eh 0135 -4
3oy geum oAl Gy b

ilia Jalza X il Cuilileall 8 Gl g 3SIY) Jac 3) glsa -6

cen g gal) Al Addaal) | Ao J gemall (pililaal) a7

Khalid Esmaiel

What should be the value of X to balancethe following halfreaction ?
A Jeliil) Cauad Alalae 45 3) gal NAad (& 5S5 O amg 13e
SO, + 2H,0 > 50,2 + Xe™ + 4H*
Al
B.3
C.5
D.2
-2
What should be the value of X to balance the following halfreaction ?
A o L) G Alalae 43 31 sl A 5 S5 o) s 10l
MnO, +8H*+ Xe" > Mn?* +4H,0
A.l
B.3
C.5
D.2
sleal) asiiug
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i) ‘é) pladl) il sty gé el dadal) ng
9 Coaill Jelall 48, jha aladiuly (5 (e Jsbae & I Y3008y Jelds ¢ il + 5 Jlia 183
g 23 RETPE QUSl) b aa el | Aadaal) o3
11 Caaill Jeldill 48 jla aladiuly caes Jolae 8 J)aYI-sansY) Jelds () 5 6 Jsaa + QU a 182

-1
When using half-reaction to balance the redox 52 Al &) o Je &l Chuad 43 yha aladiul e
equationin acidic solution. Which of the o b b gl | amaad) Jglad) 8 sLal I 3AY)
followingis the correct balanced equation? Pda s iall 43 9 ) gall dlalaall

Zn + NO; — Zn2* + NO,

A.3Zn + 2NO," + 2H,0 —> 3Zn?* + 2NO, + 4H*
B. Zn + 2NO, + 2H,0 — Zn?* + 2NO, + 4H*
C.Zn +2NO, +4H* — Zn?*+ 2NO, + 2H,0
D. 3Zn + 2NO,™ + 4H* — 3Zn?* + 2NO, + 2H,0

¢ dajauall 43 ) gall Adaleal) La ¢ (aan Ja g (B Jolill) Clual 48y yhay 40U Aalaal) o) -2
NOs+Lb ——> 1035 + NO;

4H* + I, + 10NO;5 —> 2I05 + 10NO, + 2H,O
6H" + L + 10NO3' — 2103 + 10N02 + 3H20
8H* + I, + 10NOs —> 2105 + 10NO, + 4H,O
12H* + I, + 10NOs ——> 2105 + 10NO;, + 6H,0
¢ dasauall 439 ) gall Adalaall La ¢ (aan Jan g (b Jo ) Chuad 48, jhay 400 Adalaad) 0 -3

Cl’2072'+1' EEE— CI‘3+ + I

8H* + Cr,0* + 6I° ——> 2Cr’* + 31, + 4H,0
14H* + CI’2072' + 3 ——> CI‘3+ + 3, + 7H,O
6H* + Cr,O* + 6I' ——> 2Cr’* + 3L, + 3H,O
14H* + Cr,O* + 6I ——> 2Cr** + 31, + 7TH,0

¢ Aagaaal) 45 pall Alslaal) La ¢ nan g b Jo Ll Cieal 4y jhay 00 Astaall (5 -4
Mn* + BiOy ——> MnOs + Bi?t

4H* + 5BiO; + 3Mn** —> 3MnOy4 + 5Bi** + 2H,0
6H* + 3BiO; + 2Mn** ——> 2MnOs + 3Bi** + 7H,0
6H* + 5BiO; + 3Mn**——  3MnOs + 5Bi** + 3H,0
8H* + 5BiOs + 3Mn** —— 3MnO, + 5Bi** + 4H,0

slel) asils
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NO + CIOO —— NO2»r + Cr

a- H,O + N,O + 2C10 ——> 2NOy + 2CI" + 2H*
b- 2H,O + N,O + 2CIO ——> NO, + 2CI' + 4H*
c- 3H,O + N,O + 2CIO ——> 2NO; + 2CI' + 6H"
d- H,O + 2N,O + 2CIO ——>  2NO; + 2ClI' + 2H*

2022-2ch Ghaial -5

Using the half-reaction method to balance the Lo e JImaYls sausYl eDlale (gl Joliall Cheas Ahpphs aladnuls

oxidation—-reduction reactions, what is the correct § el 1 3 J oLl aacall 3 3ol Al
balanced equation for the following reaction in

acidic solution? I

2 (s) i S2032_(aq) — S2(:)42_(aq) + I_(aq)

@) S0, +H,0+1, —8,0,2 +2H" +1I
O 28,0, +2H,0 + 1, —» 28,02 + 4H* + 2I
e $,0,” +H,0 +1, —+S,0,2 +2H" +2I
O S,0; + 1,4+ 2H" — S,0,7 + H,0 + 2I

2023-2i ¢lalal -6

Using the half-reaction method. cdelall Choad diyla itk

Which of the following is the balanced equation for the T men Jglae b obial Jolinll Ligj5all Alaall o8 3L Laa 4

reaction below in an acidic solution?

S€0s%(ag +ClOs g —— Se02 (s + Clyg
O 25e05% (s + 5CI0s s + 2H 5 25€0,% (aq) + 5Clyg + H,0y
O  25e0:% (g + SCIO5 g + HyOp ——— 28607 (aq) + 5Clyg) +2H*
O 55€05% (s + 2CI05 aq) + H10p) ——» 5502 aq) + Clyg) + 2H"*

O Sseof,z-(aq) + 2CIO3-(aq) + 2H+ _— 558042_(aq) + C]z(g) + HZO(I)
Khalid Esmaiel —
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I ) eé) aladl) il sty gé el dadall ?EJ
10 Jelal) 44y Hh, cg.\cbdjh_«‘;c d\)&‘i\}b&u&‘}(\ukh;u)\yu\#uw Glanki § Qi 183
‘fm.\.“
P A : el daea sl 5l ¢ il
P » ’\\ WA i ;
3 e ¢ O aeta @I ¢339 -2
Oy A el Ay M) ikl B O 33 S e HLO s Alal  caas) o5 -3

Cra 9ol (A et 4y s ML Akl A H Aot S dila. HT...U&:\ umg g Oos -4

} il g sy ddL) -
............. SIS Jetint | ) Cijday

ualia Jalaa X o pwally Guililaal) L8 @l g Sl i 3) glusa -6

o Bggeal el Alaall i3t pptiteal) pay -7
CAaaal) Aok e 08 ) HY cligh sl Ll OH cligy Ll -8

¢ dasaual) 4 g ) gall Adalaall La ¢ gaold o g B Joliil) Ciual 48, jhy 40U Aslaal) ¢y -1
NO + CIOO —— NO2»r + Cr
H,0 + N,O + 2CI0 ——> 2NO, + 2CI' + H,0
20H + N,O + 2ClI0——>  NO, + 2CIl + 2H*
3H,0 + N,O + 2CI0 ——>  2NO; + 2CI' + 6H*
40H + 2N,0 + 2ClI0 ——> 2NO; + 2CI' + 2H,0

¢ dasaal) 4 g gall Adalaall La ¢ gaoldlang B Joliil) Ciual 48y jhy 40l Dslaal) ¢y -2
Br. ——> Br + BrOs
40H + 3Br, ——> 5Br + BrO; + 2H,O
60OH + 3Br, —— 5Br + BrOs; + 3H,O

40H + 3Brn, ——> 5Br + BrO; + 4H*
60OH + 3Br, ——> 5Br

sleal) asiiug
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MnOs + 1035 —— MnO2 + 104

a- 2H,O + 2MnOs + 2103 —> 2MnO, + 3103' + 40H

b- H,O + MnO, + 103' _— MnO, + 3103 + 20H

c- H,O + 2MnO4 + 2103_ —> 2MnO, + 3103_ + 2H"

.d- H,O + 2MnOs + 3IO3 — 2MnO, + 3IO3 + 20H"

I ) aﬁ) aladl) il sty gé el dadall PEJ
12 Lee ) sl 130a 0 Auilias 5 5o 23R Caay 1 IS 4+ sl i 196

J) ead) eﬁ) plail) mili Ul A aa el dadal) ?EJ
13 Jallae ¢ LYY ciialall 5 il oo S e VI Aglalal) of A gdl) Alal) U oS sany | 2 JSED + Sl (a 197

blA:\‘ ‘33“‘5&1333‘ ¢A.\3\L;j 3 L@.'\.AJSJ}J ‘SLIS-A‘ ):\:\:\:\SJJNY‘
ol il S

Bl 8 ¢ Juaga s A g gAY G ¢ (AL J) A Bans] Jo il cdlelital) Juag i 13) -1

3)\); * & g

EESTUSPRL R Al S ddlk ¥
- ddad) gy cud g S Jglaa jue AdaEl) JAS dhasy )

O A8 ja iy 48 ja

Osisoll 48 a* Qs ASY) A4S 2 ¥
e g3 Ao JAY) DY) e Adaid) U ¢ At edl A B Giaay 3

O A ¥ ol *

Osis ol 48 ¥ O Y AS o ¥

¢ Lalal) 3 hill) (ailad e gudd i laa gl = 4
AN deai G iV ) per e *
Alal) 8 Sy AV )5 e geansd *
LA da G S ) s e Ladlas *
AY il Jelill il gl 5 il Jelall 318 @l )3 G LAY aiad *
¢ dalal) 5 haill) Ciillh g (e 2o Y AN e 6] =5
Jslaall (& b oY) A8 ja lend) * Oadaill e cilin il pead aia *
AN A eV Jolal) dads ok Jstaall & cli g Iy AS ja A ya

sleal) asiiug
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AY

L3l gin) e AdA) Caliast e i g1 JUH aia D
g alda Lo

e e coliai JSzll d
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|
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concerning electrochemistry?

O The study of the redox process

O

energy and vice versa

biological functioning

Which of the following statements is not true

Chemical energy is converted to electrical

Useful in industry and critically important for

Mechanical energy is converted to electrical

sLally 3l Lad daaia 58 400N & jlal)
4y el

JIFAY) g BausY) clilas (i

oaSall g Al 148 ) Aibasl) 48Ul Jy gaty il

Aulal) il gl 3 dagag doliall B i

el g Al g 1) Al Bl gy

Khabid Esmaiel

sleal) éhw




i olata¥) JSA s daal e

2024 -3 — slas — Al£12

£ 2023 — 26 glatal 1 9 g

In the figure below, what do the two half-cells need so that i€k aa A Lol daling (531 L alial JSa
you can convert chemical energy into electrical energy? 03l yeS dils N Aslal Q3 Jagns

\ ’

)
O ) wvlow dad
Zinc strip Copper strip

Sl Ji las g iy SV il dala sl A

o35 o Wl aladlly Guaylall sl dasy bt =B

g Y JE lss

Lslal] C—’S

LMzt ]
I Gl Ji jlae Lol dale syl i =C
\ 4
e i Jlee sl e s g dale s =D
Al ygSI lia il Juy
£ 2022 — 2 -¢laial 10
A0 chlaadl sl slial U 3 Aaingal) Zalydll 220 3
Fia ol Soa AobCl Al p2ds LA
Shasaia
Sl bl Jgm Zmgall e lil) il oS5m -B E‘:
Omealall
s sl o i gl
1 Zn [ ka Cu
el A ) Yooy Realdl) Hlil yo gyl an =C
ZnS()_,/ CuSOy4
) Caslall ol e g ST Y s Sl Jans D 2
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move from one side to another?

Cana i i
Zinc strip -\

(O Through the copper wire
O Through the silver strip
O Through the zinc strip

O Through the salt bridge

In the voltaic cell shown below, where are the ions

\\
1=

<l g @ e ol oLl dauda gall 40 gdl) 408 2
S A ) dga e
oalad dlu
Copper wire
4alal) 3l
Szlt b;dge \u ik
o K+ ’;‘ Silver strip
Kty - »
dp A
* l’
>
oaladl) el JMA
Aadll had JNA
L',y.ajlill L,ahé dﬁi
doatal) 5 kil JNA

12024 — 2 - adiia 12 Gladal 212

Regarding the cell in the figure below. Which of

The following is incorrect?

colial KA 3 dam gl 20300 laty L

fww salt bridge

>

|
2
il S it
Copper sulfate
solution

A salt bridge allows ions to pass from one side

to another

Electrons flow through the wire from the oxidation

half-reaction to the reduction half-reaction

This cell converts electrical energy to chemical

energy

A spontaneous redox reaction takes place

i -,
Ol iy Jglae N
Zinc sulfate
\ solution /
Al dgn e @lig) jgse daalall Blill mass - A
a5V Jeli o clldl e gyl Jis - B
el DY) Jels )
Aila A3l ) 3505e<l LD B30 o3 Jgab - C

Ll Il sawsl Gllee Gny - D
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gl 8, el i Bl 3 o) | Al 8,
14 3515 2SSl ie Gaans A ) FRY) Jeli Cauai g 5auSY) Jelil Coal Aalaa (i, QLS i 198
Lo 4 8 41
J)igadl 23, RETP= CUS)) 3 gyl | dadeall 3
15 JE © il saga dad dsanl Uiasa ¢) SHE (5 (sl Cn s el ol oy |5 IS0 Sl 199
b die Viaay o oSy ol calaiaddl cpleill Jelal) Caloadl e alaa (520 s
5l 8, el i Bl 5 g ) | Akl 8,
16 1 E © s oobil) o3¢ dasi paal Uise <) SHE (5 0obdl) G 5ped) b Gy | Jsand) + Sl i 200
b die Vs o (e ol cplaiaddl cpleaill Jelal) Cilbaail <Y alas (524 s 1
D) igadl o3 RETP= CUS)) 3 aayal) | dadeal)
17 VE © s obil) snea dasi dpaal Uise ¢) SHE (s oobdl) G 5 el adad Caay | 6 IS+ LS (i 201
b i Uaay o S ol cplaiaall cplelall Jelal) Calboail cialas (52

22022 — 3 Jladial -1

In the figure shown below, what is the value of
reduction potential E° of this electrode
at a pressure of 1 atm and the temperature at 25 °C?

'Sall br»dqu i H,(g)
4__>.1.,J“arh'*ﬂ' \ (at 1 atm)
\
O 0.500 V 5
o 1.500 V 1 M acid solution
Jslos
im e
O 0.000 V ) |
H3 bubbles
Hy wlelas | B
'®) 1.000 V P .

Platinum
electrode -5

E° JIRAY) a4 Ik La colidl i gall Joi) 3
£25°C 30 4a )39 1 atm biua cad il 13g]

—dad

bl Cpag gl ol (3l Lad mania Sb Lee

[ f \ &Y . - 7
.:._*JI _,'S....-.ii ‘r’ :...ay..‘l
delo)) 3, dazal) \ Hi(g) et Juash Al Aaladll LA asea B 135S 55 A
»
e 2= 0.000V __é‘_g‘...u_.' \‘_!‘dlﬂl 128 __J'D-‘_-n.'ln 2> _R
Jslas >
\"“\ ) = PRVR|
Hz lels

O Lexie 0.000V (gslews daall 132 Jlmdl aga )
Caad Cpmg gl e maans 1 M imealdl Jelas 385

25°C e 2nlh 5l Aay Esg 1 atm laaa

lesh haash ) Aalgdll LIAD aaan 3 13530 030 (O

:2022-24 Glada) 42 J) s

|

elp Al
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Regarding the standard hydrogen electrode in the figure bl Il & bl g ugl) Gl gla L
below. Which of the following is correct? rma b L
e D |- PN )
Salt bridge Hy(g)
\ (at 1 atm)
.. D CUlCU2+ akad s dag e :\JI:AK djsé -A
¢ >
Jaloa :
. 1Ma_c|d -"
il Y .| § 0.000 V (gsbws g yugh bl (E%) ot Ja¥) 240 =B
wilelad y, = { 15'
H2 MW&A :
—lad  Platinum il i '
e electrode >
Zn | Zn* \_I.l:litn aduag e 1.}3.:1 JsS &C
Cu* +2e° = Cu E°(V) =+ 0.3419
Zn* 42" = 2Zn E(V) =~ 0.7618

1104 V s Spmg gl il (E) gkl SV 60 =D

Dl Jdlly dpiliasS g g ANl (3l Lad paua b Las ) -4

G soded) o 2SN 5 ulaill ga a5V

2H' +2e 5 H, s oo sl kil e Jelil) *
Hy/H' //Cu™ /Cu s 4dal S

Cu —s Cu +2e s oolaill i e Jelal) *

: Oall JRally a5 S Al (3laty Lad (el b Laa ol -5

G souel) sa 28N 5 Gra AN sa o g3 ¥

2H 420 —>H, s sl ol vie Jelidl *
+ 2+ .
Hy/H /2 [ Zn s A8 S

2+ -
Zn —> Zn +2e s Oma Al il aie Jelal) *

y . sleal) él...u
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I ) ‘JJ aladl) il sty gé el dadall ‘JJ
18 LlaasS 5 5l AAN g bl gadl luad LA Caliail 4l 3 seall Calagy | +1dGe + Qi) (i | & 203, 202
4-1 capls 204
21 J) o

What is the Cell potential (E i) for the
spontaneous redox reaction that occurs
between magnesium and nickel?

Half-Reaction E°(V)
Fe3* +3e™ = Fe -0.037
Mn?* + 2e~ - Mn -1.185

A +1222V
B. -1222V
C.+1.148V
D. -1.148V

byl Jeliil (E ‘) 4l gill adall bl agali e

el Jelidl E°(V)
Fe** +3e~ - Fe -0.037
Mn?* + 2e~ - Mn -1.185

A, +1202V
B. -1222V
C.+1.148V
D. -1.148V

L5 S Je i Lglelis 2 Al il A3 aga e -2

Sng) + Cu2+(aq)

—>  Sn**ag + Cug)

¢ AL ALuLal ) EAY) 3 g Laddieus

048V -a

all) Jeldll) E°(V) *
Sn**+2¢ —> Sn -0.1375 +0.20V -b
Cu**+2¢ —> Cu +0.3419 084V -c
-048V -d

: Al / AP+ /| Hg* | Hg?*

W Jaa i Al Al gdl) AlAY) e e -3
¢ AU Ll J) AN 3 gea Leddieia

— . 259V -a
il Jelal) E°(V) *
APt +3e —> Al -1.662 200V -b
Hg2+ + 2¢” —_—> ngz+ +0.920 _ 0742 V -C
+0.742V -d
sleall éh.u
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Sns) + Cu*ag)

2024 -3 — sl — ale]2

s oA AS) Jeldn Lgleldn ) 46 gdl) Al ya L -4

—>  Sn**ag + Cug)

¢ AL ALuLal ) EAY) 3 g Laddieus

— +048V -a
g.e..a.d\ Jeladl) E°(V)
Sn**+2 —> Sn -0.1375 +0.20V  -b
2 _
Cu*+2 —> Cu +0.3419 _048V  -c
-048V -d
2 2022-20 gadal ; 5 Jlige
Aglgl) A48l e LAY A Abead) JRAYI Dl i
2+ - 0\ = — )
Pt2* +2e~ =Pt E°(V)-+1.18
25 sl (E9)adall ya Jelall gy
Anode cathode Electrochemical Cell Potential ( £ ") Reaction Type
lals
A Pt Co +0.9V bl
Spontaneous
i
B Co Pt +1.46V =
Spontaneous
) ‘Eb -
g Pt Co - 0.9V il
Nonspontaneous
; sub .
D Co Pt - 1.46V il
Nonspontaneous
: 2022 — 3 gladal -6
What is the cell potential (E’cai) for the sy Jolinl (E°can) 4 o)) 408N Ll gl La
spontaneous redox reaction that occurs between $Auzadl) g a gacariiall (py Caday A ALY J) 358N 9
magnesium and silver?
shadll Jelil) E°(V)
Half-Reaction
Mg?t + 2e” - Mg -2.372
Agt +e - Ag +0.7996
® +3.172V
O +0.773V
© +2971V
'®) +1.573V SO

Khalid Esmaiel
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What is the Cell potential (E “.y) for the byl Jeliil (E ‘) 4l il 4all _lall seali e
spontaneous redox reaction that occurs TS 3 o gasinall (s Zaaay 3 SN J) Y
between magnesium and nickel?
Half-Reaction E°(V) siaill Joladl E°(V)
Fe3* +3e™ — Fe -0.037 Fe3* +3e™ = Fe -0.037
Mn®' +2e” - Mn -1.185 Mn?* +2e” - Mn -1.185
A +1222V A +1222V
B. -1.222V B. -1222V
C.+1.148V C.+1.148V
D. -1.148V D. -1.148V

12024 — 2 — adiia]) sladia) -8

The following reduction half-reactions Laleal) Al A adll LAY a0l ddadl) JIEaY) e lels Jid
represent the half-cells of a voltaic cell. $dasna ol Jganll & bkl (g @
Which data in the table below is correct?
Half-Reaction il Jelsl EQ (V)
Fe3* + 3e™ = Fe —0.037
Pt2* + 2e~ = Pt +1.18
Je L) 250k sl Saap 34al S Je il FREIRVIN
Spontaneity of the reaction Cell notation The overall cell reaction The cell voltage (£°)
i Fe| Fe*|| Pt*|PI 2Fe +3 PP —— 2Fe™ + 3Pt +1.217 V A
spontaneous
nonspontaneous &b e Pt | P|| Fe**| Fe 3Pt +2Fe® —» 3P+ 2 Fe 20T B
kel =
L2 Bt | Pe* || Fe| Fe¥* 2Fe™ +3 PR —» 2Fe+ 3Pt +1.143 V g
spontaneous
Fe| Fe*'|| Pt*|Pt 2Fe + 3Pt —» 2 Fe® + 3 P1* -1.143 V D
nonspontangous

sleal) é\.ﬂ.\
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J)saadl 3 QUS) B aaall [ dadeall 43
19 Ala 4 oy A )5 Y1-300SY) Je i) ALalSl Al Alaleall 5 4080 e 5 i€y |+ + S i | &203, 202
” 4-1 ks 204
¢ il JSEIL dauia gal) Al odl) ALIAY) Sea il -1
(-)al QY + ) Asis Zn/Zn**//Cu**/Cu . A
= M. .. Cw/Cu*//Zn*/Zn . B
Zn - d _" ‘ \ '4/— Cu
Py 1 Zn**/Zn//Cu/Cu?* . C
z N CWZn//Cu?*/Zn . D
e ¢ Jilal) JlL dauda gal) A0 681 AR Saa i La -2
Copper wire
— Zn**/Zn//Cu®/Cu . A
ety B | Pt AgIAGIZNZn B
Ve K

Khalid Esmaiel

Zn**/Zn//Ag/Agt . C
Zn/Zn’*IAgt/Ag . D

¢ Jalial) JSall dauin gal) Al gil) AR Saa i La -3
H,/H*//Cu**/Cu . A
Cu/Cu*//H'/H, . B
Cu?*/Cu//H*/H, . C
H*/H,// Cu**/Cu . D

¢ Jilial) JAIL dada gal) 4l 6l AdA) e 51 La -3
Ho/H*//Zn**/Zn . A
Zn/Zn**// H*/H, . B
Zn**/Zn//H*/H, . C
H*/H,// Zn**/Zn . D

sleal) asiiug
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Which of the reactions presented in the table
below is non-spontaneous under the standard
conditions?

Reaction E°(V)
2Fe™ + 3Mn — 3Mn**+ 2Fe | +1.148
I+ Fe — 2I' + Fe** +0.983

Zn +Cu” 5 Zn” +Cu | +1.104
Zn +Ca"” = Zn* +Ca -2.106

2Fe¥* + 3Mn — 3Mn**+ 2Fe
I+ Fe — 21 + Fe*

Zn +Cu** - Zn* + Cu
Zn +Ca* - Zn* +Ca

EORPE

I ) PEJ aladl) il sty gé el dadall ng
20 Sl e ol S Jelds & gany 5uill Al J) 3R 3 s adiiy 1 + QLS i 204,205
+9-5 gk
sl Ja i) i
21 Jlsm

A AU e g ool Jgsall Al e\l e

Pl g Jall Y
geull E°(Y)
2Fe* + 3Mn — 3Mn+2Fe | +1.148
I+ Fe — 2T + Fe!* +0.983

Zn +Cu®” - Zn* +Cu +1.104

Zn +Ca¥ = Zn" +Ca -2.106

2Fe¥ + 3Mn — 3Mn**+ 2Fe
I+ Fe — 2I- + Felt

Zn +Cu** - Zn* + Cu
Zn +Cal* - Zn* +Ca

COwpE

¢ Apuldl) Cagplal 3B B LAl e ANl cdle W) e i -2

Je il E°(V)
X+YH —> X*+Y -0.037 A
R+Y* —> R™+Y -1.018 B
A+B* ——> A 4+B +2.01 C
C+Dt* ——> C*+D -1,220 D
Ceee6ee C@\Jéﬁéﬂgwgﬁ@\wﬁy
sleal) asiiug




