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(o) dragid = el = Gl = 2SI e W = 1) iy ylaat o sailas 2305 CHM.5.3.04.001.02 89988 po LSl i

CHM.5.3.04.001.02 List five general properties of aqueous bases and acids (taste, color of indicators, how it feels, reactions and electrical

Text book 88 , 89
conductvitv
Which of the following are properties of basic Phaclall Jdladll jailiad e QJL Lis i=a,-:i
solutions?
OCause blue litmus paper to turn red saat?) sl I Gy Seadll g3 35 Jaad
OTaste sour g Gl Ll
O React with zinc to produce hydrogen gas Cenauel) e Y Cpa il e Jelim

OTaste bitter and feel slippery alall dlyy 3lad) 330




When hydrochloric acid HCl ;) reacts with 2o HCliag) <lyslSs 0gll s Jolin: Loxie

zinc metal Zn, , the formed gas is ..................

........... s -;USLJ‘ JLI.“ i Zn(s) J:hﬂ_)\é.“ Jh
hydrogen Sy el O
nitrogen g O
carbon dioxide Ol sl 8 O
carbon monoxide S92 2as O



Which of the following chemical equations represents a reaction J _
Al Jabaall o ol i A Al Y aledl

between the aqueous solution of an acid and metal hydrogen

? Lamag ol Sl g Sy el

carbonate?

Cll(s] + 4HN03{aq} g Cu(NUE)E[ﬂq} G ZHEO[I} = ENUEKEJ

Z]](S] + EHCIII‘.&E]] — ZnCl ) - Hz{g}

2(aq

NaHCOj ) + HC,H;055q) = NaCyH;054q) + H,04) + COy

CaC03) + 2HCl o) = CaClygy + Hy 00 + €Oy



Which of the following chemical equations lelall (o 48Y) AnleSH CYalal) (:‘g’i

represents the reaction that geologists e il paaglanall asadnig (Al
use to identify limestone rocks from other ¢ oginall A e Ajaall il
rocks?

CHCDE(S] e ZHCI(aq} =¥ Cac}?[ﬂqj = HEDIII} =} CDE[E:‘
NaHCO, ) + HC,H; 0, gy — NaC,H,; 0,00 + H, 04, + CO5q,
Cugsy + 4HNO, gy = Cu(NOy)s(aqy + 2H, 0y + 2NO,

Z“[s] = ZHCIEH{I} — EHClz(an S HZ{E}



gl s el alanl ey CHMLS.3.04.001.11 2yl 2yl 496995 yo U i
CHM.5.3.04.001.11 Define acids and bases according to Lewis theory Table2 Text book 95, 96 + Table 2
What is the similarity between foalal Giaall Gy il aay L

the following two formulas? oo .

o) 'F:
I I

0=Ss F—B
I I

:O: :F:

Both are Lewis acids o palal Lads

Both are Arrhenius acids

Both are Lewis bases

Both are Arrhenius bases

oisis )l alal Ladis

s )l 2 LS

O|[O||O||l O




Why does BCl; represent Lewis's acid oug sass BCly (i 13l

in the following reaction? ¢ At Jelal 4
b & i = g
:Cls
sct— 8 + 1CIA a= | 3CItB:Cls
- pls : Cl z
sCls
Because it is proton acceptor from the base CI CI™ 520l e oty sll Juiise sy
Because it is proton donor to the base CI° CIF saal@ll | Ggtg pll mile Y
Because it is an electron pair donor to the base CI~ CIm aslall M ciliy sl oyl il a3y

Because it is an electron pair acceptor from the base ClI” CI saslill e cilsg f€0 g3l Jiiina azy



Why does O represent Lewis's base in the

following reaction?
:(l):
0=5 + .0
|
:0:

Because it accepted a proton from SO,

Because it donated a proton to SO,
Because it donated a pair of electrons to SO,

Because it accepted a pair of electrons from SO,

8060 Jelill 3 gl Bacls 0% [ il

SO; o sty s ey
SOy Ml sty cnia LY
SO; Il g 5N (e B conia LY

SO; (e culig SN (e iy i il



In the following reaction. Why BF; is considered as Tousl Uaea BF3 ibag 3L . JGH Jelal 3

Lewis's acid?

F oy Ty
:F—B + :N—H F—B—N—H
| | I« 1

:F: H F H
Because il dissociates lo produce hydroxide Flall Jslaall 3 2S5 NP z Wy elsa, oy
ions in aqueous solution
Because it donates an electron pair to NH; LsseY) e Slis SSI 2o mias XY
NH; molecule
Because it accepls an electron pair from NH; NH; LisaV) esin o by 5SH 295 Jileg 42Y
molecule
Because it ionizes to produce hydrogen Sl Jelaall 3 Cuag yuedl Sligd Zlay culi Y

ions in aqueous solulion



Regarding the reaction below. Which of the following s 4:.L. lee sl colial Jelally Glass Laad

is correct?

CI) :?: 2=
O—sl”, + 07— O—‘.IS—(')'

(@] :0:
O’ is Bronsted ~Lowry base and it accepts Crngid Ogal Qs (5)9) Blsg,; 5228 OF ()
a hydrogen ion
The SO; molecule, a Lewis base, donates e Bag) iy gl 3228 SO; e5>
an electron pair to the O?" ion O% s I iy STy
O?  is Bronsted —~Lowry acid and it donates Cnangsisa Ol ey (S8l Nlig 5 aes O g -
a hydrogen ion
The SO; molecule, a Lewis acid, accepts Oe as) Qs sl (man SO;3 e85

an electron pair from the O?" ion 0% Oaal e lig STV



b)) il 0 bt o S i Ko ) sl 6l 2y CHMLS.3.04.006.01

4yl

lii 5 et 11,0 080

CHM.5.3.04.006.01 Define acid fonization constant, Ka, whil wriing the ionization constant expression for dfferent weak acids

Tabled

Text book 111 + Example 5 + Applications

What is the weakest acid among the acids

In the table below?

ol Jgaall 4 Halaal¥) e canall adaldi L

Ka (298 K) acid _awll
6.3 x 1074 HF
6.17 X 107 HCN
1.75 X 10°% CHsCOOH
1.77 X 107* HCOOH
HF
CH.COOH
HCN
HCOOH

O O O O




Which of the following statements is correct regarding the

¢ Gl -;,3‘3!‘ Y ol (Blets Laad daa o A0 o))kl __5‘
following ionization equations?

K (298 K) el Ales Omanll
lonization equation Acid
8.9 %30~ H>S = H* + HS- Je¥Y bl el 5K saugl)
Hydrosulfuric, first ionization
1 X103 HS = H* + s 2 O EETE TV S EWs. |
Hydrosulfuric, second ionization

The acid in the first ionization is weaker than the acid

U Ol B Gmaall e Gz ST S0 ok 3 raealt
in the second ionization

The concentrations of ions produced by the second ionization gV 53815 e ST SEN Sl e A0l Sl 38 5
are greater than the concentrations of ions produced by the first Ja¥ ol cpe Apslal
ionization

Hydrosulfuric acid is a sirong acid because it is a polyprotic Y- PRt BTV PRPL.Y, S8 Umea Sl ySs pagll e

The acid in the second ionization is weaker than the acid in the

SPCE PP PECVEN USSR PP L L I BEOURN |
first ionization



Which of the following statements is correct according to

the data in the table below?

Sl Slat Lad Aaa o 206N S jlaal) G
Folial J ganlly 3351 40

< (298 K) ol Al
lonization equation

u'a‘a.“
Acid

4.5 x 10-7 H,CO3; = H"* + HCO;™~

J"KJI in:.ll s..-!.\g.‘.‘,:.)s.l\
Carbonic, first ionization

4.7 x 10-12 HCO;~ &= H™* + CO;%~

SN ulall el g <
Carbonic, second ionization

Carbonic acid is a strong acid because it is a polyprotic

The concentrations of ions produced by the second
ionization are greater than the concentrations of ions

produced by the first ionization

The acid in the first ionization is weaker than the acid

in the second ionization

The acid in the second ionization is weaker than the

acid in the first ionization

Osgoall casta Y 5P e sﬂ;u‘,.usn e
SLe 3:S15 e eSSl Gl e Al Sl 5815

JsY) oulall e daslan

P LG g PCVRN | PR POE I PV G L DN |

JsY oelall 8 Cmaal) e Caed B0 ol 8 Gaaa)



9l Lpnany aclal syl Zilall asselly pnand 858 (s MY Ciaty CHM. 5.3.04.003.04 1015 1005 99,0 S jai

CHM.5.3.04.003.04 Identify the relationship between the strength of an acid and its conjugate base and the strength of a base and its Text book 99, 100, 101

enninnate acid

Which of the following is true according to the £ A Jelilly s L mnaa L Laa 4

following reaction?
H62H302(aq) + Hzo“) — C2H305(aq) + H;O;q

The ionization equilibrium lies far to the left L Sy O
The ionization equilibrium lies far to the right G J ol gstaa O
Conjugate base C;H;0;" is weaker than H;0 base Ho0 sl u cinal C,H,0, &l ydiscdd O
H20 base has a greater attraction for the H* ion than does H* & Ui HoO saclil) Sl

O




Which of the following is NOT true according to the following S oy g b i 18 ok baa )

reaction? : _
HCl(aq) + HZO(I) - H30(aq) + Cl(aq)

Conjugate base Cl' is weaker than H,0 base Hy0 el je cansal CJ- 46y 322l

The ionization equilibrium lies far to the left Joud) ol o 3 Aay

H,0 base has a greater attraction for the H* ion H* oA G HpO saeldl Jlbids

than does the base Cl Cl sl o &I

The ionization equilibrium lies far to the right osad) A ol ) ) day



Which of the following statements is correct regarding the ¢ Al el Al alats Lad Sacaees S0EN cladl o

following ionization equation?

NHs(aqg) + HO(D = NH,*(aq) + OH (aq)

The equilibrium lies far to the left because the base NH, is dsgd NH; B lall o Sl ol Vs Y asn
strong, and the conjugate base OH™ is weak ddeain OH™ 328,40 52a 130y
The equilibrium lies far to the left because the base NH; is Aiain NH: sl oY ledl 0 13 oY assy
weak, and the conjugate base OH™ is strong Gagd OH™ dahyall saslilly
The equilibrium lies far to the right because the base NH, is Rimin NH; saelill oY el U 12 A1) aas
weak, and the conjugate base OH~ is strong iy OH™ a@hal saslilly
The equilibrium lies far to the right because the base NH; is dxgl NH; =l o el U Hee o5 aas

strong, and the conjugate base OH ~is weak Gieds OH- 23810 500 Ll



Which of the following statements is correct A all) Alslasy (Blay Lasd s N ) il
according to the following ionization equation?

HCN(aq) + HO(l) = H30*(aq) + CN~(aq)

The equilibrium lies far to the right because Uaa b CN™ Qailyal) sacldl oY Osadl (I 12uas S)5Y) aasy
the conjugate base CN™ has a greater attraction H,0 sxclill e LSt H® sl

for the H'ion than does the base H,0

The equilibrium lies far to the left because the Gis b CN™ el sac @ oY bl ) Vi o45Y) aasy
conjugate base CN™ has a greater attraction H,0 sxclill oo LSt HT U
for the H'ion than does the base H,0

The equilibrium lies far to the right because Gaa dlha CN™ aahal sac @l oY Opadd) M 1 oI5V ass
the conjugate base CN™ has less attraction H,0 5@l e J8 H (0

for the H'ion than does the base H,0

The equilibrium lies far to the left because Gia b CN™ &ahyal sac\d) o bl M 10y ol5Y) assy
the conjugate base CN™ has less attraction H,0 s oy J5l H ;wgu

for the H'ion than does the base H,0



Which of the following is correcl according to the following T A Jelall Glads Lod oo s Lea ‘;i

reaction?

NHx(aq) + H,O() = NH,; (aq) + OH (aqQ)

NH; molecule has a greater attraction for H® ion more OH™ (sl aShiey Laa H™ 592V LSl G NH3 e 530 asas

than OH™ ion

The equilibrium lies far to the lefl because the base e NH; 3ac @l 0N L) 3 Vi OI5Y) asss

NH; is weak while the conjugale base OH is slrong 58 OH™ aada 520 Bl Ly

NH; is a strong base completely ionizes —aadal Sl Jalaldl 3 WS els L8 NH; sclall

in dilute aqueous solulion
The equilibrium lies far to the right because the base gl NH3 sac Gl O Ouadd) ) Viaay SIEY) asss

NH; is strong while the conjugate base OH™ is weak Adaaia OH™ a2 522180 Laiyg



KA gy disual alanl igh (g kb Ay all el i (s 1y CHM.5.3.04.003.05

6 sl

6 Jaiadl 4 103 3 1020 LS 0

CHM.5.3.04.003.05 Relate the strength of weak bases to the numerical values of Kb and the strength of weak acids to the numerical values of

Table 6

Text book 101, 102, Table 6

What is the correct order of the following acids

according to its strength from weakest to strongest?

A0 Galaadl mpaall sl Le
LT L [ FOE VR . 7t JNFIEN

K. (298K) Acid sl
63 X10™ Hydrofluoric  &li;4i8 4 50l
6.2 X 1072 Hydrocyanic  Slilisg gl
18 X10™ Acetic WY
1.8 510"+ Formic Slee5dll

OHydrocyanic — Acetic — Formic — Hydrofluoric

O Formic — Hydrocyanic— Hydrofluoric — Acetic

O Hydrofluoric — Hydrocyanic — Acetic — Formic

OAcetic — Formic — Hydrofluoric — Hydrocyanic

Shi)glds gl e—laaoill — iVl il gl

At dlygly pugl) — Alig ugll — huaysdl

Saayoill i) il gl hiyglis sl

Wil g gl e clyaldy gl ¢ Glaaygdll « Sy




What is the correct order of the following bases in

order of strength from weakest to strongest?

adull ae) gill msall o all L
T Y ) CanaW) e LS 8 s

K» (298 K) Base sl
5.0x10°* Ethylamine  (mal Jil
4.3x10°* Methylamine Ol Jina
2.5x107° Ammonia i gal
4.3x1071° Aniline Calai)

Ethylamine —» Methylamine —» Ammonia — Aniline

Aniline—-Ammonia —» Methylamine — Ethylamine

Aniline - Ammonia — Ethylamine — Methylamine

Methylamine — Ethylamine — Aniline - Ammonia

Ol Wigal el Jine el J) O
el Qi oyl (i s gal  palatd o
ol el Jllessdle sl O

gl il ol Sl S O



oSally G B dap e 3y gl Cumg ) Sligd 355 Sl A KW ity CHM.S.3.04.007.01 105 3 1040 LSl i

CHM.5.3.04.007.01 Use Kw to calculate the hydronium ion and hydroxide ion concentration at a given temperature and vice versa Text book104 , 105
What is the value of [OH"]in the orange juice Ja )l juac 4 [OH7] 4adi
at 298 K that have [H*] = 1.0 x 10*M ? C[H*] =1.0 x 1073M oS 53 298 K 2=
K,=1x10"1

1.0x107% ™ O
1.0x107% ™ O
1.0x107% ™ O
1.0x 1071 ™ O




What is the ion concentration H* of an aqueous
solution that has [OH™] = 1.0 X 1073M?

Kw=1.0 x 1074

1.0 X 10~*M

1.0x 107M

1.0 x 10°"'M

1.0 x 1073M

Al G A el He gl 38 5L
?[OH"] = 1.0 X 107*M

O O O O



LU el 3 enn g p8 0y ciomg pigll p5lly 3yl gy gl Sligd 365 ol ol o et pssg CHM. 5.3.04.007.02 iy 1 e il + 1 JBo + 1050 U i

CHM.5.3.04.007.02 Describe the relation between pH and pOH and perform calculations involving this relation Example 1 + Applications Text book 105+ Example 1 + Applications
Which of the following substances has the highest pH TPH A dad el Lgd a6l slsall (gl
value?

Seawater oagdl gl | Milk asda) Blood aall Ammonia L gad!
pOH=5.60 pH=6.50 [H']=4.0x10"°M | [OH ] = 4.0 x 10~3M
O Ammonia L gy |

o Blood aall

O Seawater adl el

O Milk la)




What is the correct ascending order according to Lol i ol saoleanll s pll e

the pH value for each of the following solutions? ¢ bl Jellad w21 pH
A sl L gay! sl yrae Lesiiall cala —
Household ammonia Lemon juice Milk of magnesia Milk
pOH=2.10 pH= 2.37 [OH"]=3.2x 107 % [H*]=3.2x 1077

Milk of magnesia — milk — lemon juice — household ammonia Al aal) L g € 3 gl AR Tusds A

Milk — household ammonia — lemon juice — milk of magnesia .. y_ . « - .00 S5 Lt ¢ aulall

Household ammonia — lemon juice — milk — milk of magnesia . 5 .. 1o Cypaddll yuoe e Zdjiadl Ligdd!

Lemon juice — milk — milk of magnesia — household ammonia Tyl Ll = Ll cale €0 utal gl



What is the correct ascending order according daf s poaall (gaclaill Cunpll L

to the[OH ] value for each of the following solutions? ¢ N Lllaal e J<E [OH ]
D Jslaall £ L B Jslaall A Jslaal
Solution D Solution C Solution B Solution A
[H*]= 2.5% 10~2Mm [OH™]= 4.0x 10~3M pH=7.40 ' pOH=5.60
Solution D — solution B — solution A — solution C C Joladll « A Jgtadll « Bloladll « D Jolal
Solution B — solution C — solution D — solution A A sl = D JeaadinE Clslaid « B Jplaall
Solution C — solution A — solution B — solution D Ddabeall e Seboall AR AN el e bl

Solution A — solution B — solution C — solution D D Joladdl « € Joladll « Blsadll « A Joladll



Which of the following substances has the highest TPOH i i.a el g 360 algall
pOH value?

Solution D D Jsas | Solution C C Jslas | Solution B B Jsas | Solution A A edas
pOH=6.60 pH=10.50 [H¥] = 0.0095M |[OH™] = 0.000033M
QO solution D (5 700 1
OSUiutinn 25 C Jslsa
O Solution B B Jslaa



K 298 31 C 25 Lis 4euSs)bglly cnzasbegll Sbissl 16539 Adlall Wnall &3usl3y duras> o JasCHM.5.3.04.006.03

Oligdas +3 92 Jls + 15 5 14 JEYI

15 514 JS2Y1 + 3108 3107 31060 LS ai
Oliuks +3 5 2Jke +

CHM.5.3.04.006.03 Relate the acidity and basicity of an aqueous solution to the hydronium and hydroxide ion concentration and pH at 250C or

K 298

Figures 14, 15 + Examples2 , 3 + Appplications

Text book106 , 107 , 108 + Figures 14, 15+
Examples2 , 3 + Appplications

Which of the following aqueous solutions is acidic?

( Concentrations at 298 K)

T caan Al Al Jllaal) g

(298 K s 3S1al )

D Jstaall C Jalaall B Jsaall A Jalaall
Solution D Solution C Solution B Solution A
[Hf]= 4.0x 107% [OH"]=1.0x 107 [OH™]= 1.0x 103 [HY]= 1.0x 10713
Solution A A Jalald)
Solution B B Jsalll
Solution D D Jalsall
Solution C C Jalall




Which of the following solutions is basic? HPEIL R Jallaall L_gi

208 K i 3S)all
( Concentrations at 298 K) { S )
Qsadll jpac el S ola Byed (até
Lemon juice Seawater Pure water Coffee cup
[H*]= 6.0x 1073 [OH-]=1.0x 10~° [OH"]=1.0x 1077 | [H*]= 1.0x 10-°
Pure water o ele
Lemon juice ygalll jriae
Seawater sl sla

Coffee cup Bagd cilati



paTanall ) a5 (338 Ans die Jylonall Ao (g phegl] )0 Aad J] ksl delsilly olasHl cpo diliis £195Y Bpslaall linia iway CHM.S.3.04.009.01

R ) i) p350U13 Bpatanall Jalons (po Slirall @annlly 5g) (3 idons (S il 117 5116 5 115 § 1140 LS pai
,CHM.5.3.04.009.01 Describe the titration curves of different acids and bases with respect to pH and nature of solution at equivalence point
— . . . — Text book114, 115, 116, 117
indicator used and its color change and volume of titrant needed for changing color of indicator
Which of the following statements is correct according to the i) gSll ] gan g B _haall | dadias (il Lad daauas 400D & jlad)
titration curve and indicator table shown below? Tolial A gall
13 —§
12
11 | //i
10—
a9
a Equivamce
a1 gl " | xz 7 pont pi, 700
indicator range Indicator -
- . -]
8.2-10 ] yud a—
Phenolphthalein 3 |
6.0-7.6 J gt ga g bl 3 51 s 1
Bromthymol blue o 4+———ttbtttv
L3 ] 5 10 1S 20 25 30 35 40 45 S0
Volume of 0.100 M NaOH added (ml)
(L) ks OO0 B PR s
A. The acid is weak, and Phenolphthalein is the suitable 90 3 pslaall sl B daladliod cucdiall CABIST g chads Gaeall A
indicator to use in this titration Ol giudl)
B. The acid is strong, and Bromothymol blue is the ) 9a Bpdlaadl sia B ddladie) cidiall iS5 98 Gasall B
suitable indicator to use in this titration Ja g gl
C. The acid is strong, and Phenolphthalein is the suitable 98 5 el sda B dsladiud cuadiall CadIS 5 5 8 asadl | C
indicator to use in this titration Ol o)
D. The acid is weak, and Bromothymol blue is the ) 8 5 paadl sia B Adladiod cucdial) caZIS) § i asadl D
suitable indicator to use in this titration Jpass g g )




Which of the following is correct for both (a, and b) curves Tolial Csylgll (D@ ) (Sade G IS munea b laa

shown below?

14 ™) -, =y
i3 is
iz iz
1% - 11—
10 10 -
® - o JRacs Adeis
L] s ¥ auvalonce
' 7 | 7 POt P, 7 .00
- s
s B
z B
a 2 -
Jgadgay ol 3,50 Jfsall aal —a2<h
Bromothymol blue Methyl red Indicator
6.0-7.6 4.1-6.2 —a2lSl gaa
Indicator range
In curve b the acid is strong, and Methyl red Jisall el g8 acliall CAZISH ¢ (598 Lassdl b asall 8
is the suitable indicator
In curve b the acid is weak, and Bromothymol blue Jsatigagydl (3,50 98 onliall CaliSly ¢ dumaia manll b iaiall o
is the suitable indicator
In curve a the acid is weak, and Methyl red Jifisall jaal g8 anliall CalISHy cChina asadl @ el o
is the suitable indicator
In curve a the acid is strong, and Bromothymol blue Jsadisas sl 35 58 aliall CAAISH) ¢ (58 Lasall @ el A

is the suitable indicator



Which of the following statements is correct according to the —adlySI Jsaas Spulaall e (et Leb dasa o AJE0 el s

i o Tolial Aaingall
titration curve and indicator table shown below?

=
L
4
2
°0 10 20 30 40 50 &0 0
ML) DLall S Wl mar
Volume of base added ( mL)
Mothyl orange Jue .5 Ji.5 Meothyl red 2.0 Ll | B thy DIUE  Jpadpmsxd 3350
3.2-4.6 4.2-6.2 6.0-7.6
The acid and the base are strong, and bromothymol blue Jsadigasnll 35 b uueliall CadlSlly ciagl s2clilly (59 iaeall
O is the suitable indicator
O The acid is strong and the base is weak, and methyl red is Aificall jeal oa Cauliall CaslSlly Gasain saclilly (Sei Gaeald)
the suitable indicator
O The acid and the base are weak, and bromothymol blue Jaatigagll 371 o8 muliall CaslSlly cRisaa 52cilly cisnia Laeall
is the suitable indicator
O The acid is weak and the base is strong, and methyl orange A Al e alnall CaSISTly cdsgd Bac\Elly Caamain asaldd

is the suitable indicator



In relation to the titration curve and indicators table below. olial AN Jgaag Splaal) dadas alai Led

Which of the following is incorrect? franaa gt S L

PETRES ol S :

Methyl orange | Phenolphthalein Indicator pt

3.1-4.2 8.0-10.0 sl 5aa :

Indicator range T T T
OThe equivalence point is within the methyl orange range SUEY L) CAAIS (530 aa a3 S Ak
Phenolphthalein indicator’s color changes Sl adat die 4ig) i ollal il (RS
: at the equivalence point

O The acid is HCOOH, and the base is NaOH NaOH sxclilly « HCOOH _aaall

OThe acid is weak, and the base is strong gl S lilly ¢ s el



10

Bpalaall Gy plasil Glaall Jlaall pansg Jelonall (2555) &)Y 9s o CHM.5.3.04.004.06
Ol 46 Jlo + Blaaal) Jo> Olinil !

Pl J> Olansliinl + 118 91170 LSl o
Oliuks + 6 Jla 4+

CHM.5.3.04.004.06 Calculate the molarity (concentration) and volume of a solution using titration data 2 i
04.004.06 fty ( ) " el Problem Solving Strategy + Applications

Text book 117 , 118 + Problem Solving
Strategy + Applications

What is the molarity of a hydrobromic acid HBr solution e 30.35 mL L3015 HBF s 505 500 (iaea Jslae LjYse e
if 30.35 mL of 0.1000M NaOH is needed to ¢ aeall Jslas 3e 25.00 mL doledd 0.1000 M NaOHslss

neutralize 25.0 mL of the acid solution?

HBI‘(aq) -+ NaOH(aq) = NaCl(aq) -+ HzO(l)

@) 0.2428 M

O 0.2163 M

o 0.5602 M

O 0.1214 M



What is the molarity of a nitric acid solution if 43.33 mL Jslae e 43.33 mL o30 13) ebnall aea Jelas 455V L
of 0.1000M KOH is needed to neutralize 20.0 mL of the ¢ oaaall Jslaae 56 20.00 mL il 0.1000 M KOH

acid solution?

O 0.462 M

'® 0.217 M

O 0.830 M

O 0.560 M



What is the molarity of H,PO, solution if 15.00 mL 15.00 mL ,31 13 H3PO, Jolas & ¥5e La
of 0.500 M NaOH solution is needed 25.00 mL dalead NaOH (4se 0.500 My

to neutralize 25.00 mL of the acid solution? foaeall Jolaa e

H3P04(3q) -+ 3N30H(ﬂq) - N33P04(ﬂq) + 3H20(|)

0.0075 M

0.0025 M

0.1M

0.200 M



e 74:30 mL 23113 Hy80, Jlas 4)Y5a L
[ 45.78 ML alied NaOH Jylae 0.4388 M
if 74.30 mL of 0.4388 M NaOH solution is needed ¢ el Jolaa

What is the molarity of H,80, solution

to neutralize 45.78 mL of the acid solution?

H2504(3qj + ZNaOH(Eq) —+ N32504(aqj + 21‘[20(])

0.2320 M

04211 M
0.1569 M

0.3561 M

OO IO O
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CHM.5.3.05.001.04 Distinguish between oxidation and reduction in terms of change in oxidation number

Text book 134, 135

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

ZBT_{EQ} + CIZ{EQ] = 2CI° (aq) + Brzmq}

A- Oxidation of the chlorine molecule

B- Electrons transfer from bromide ions to chlorine
(C- Electrons transfer from chlorine to bromide ions

D- Reduction of the bromide ions

Byl Jolily 3l Lagd daas 400N &) JLadl
¢ olial JI AN g

ZBTn[ﬂq] + cizmqj — ZCIH{EQ} + Brz{ﬂq}

S8 £ g o ) &g A

230 () g ) Sl (pa iy Y A B
Sa gl Ul g ) ol (a2l g AV A
La gl Sl JI S &igas D




Which of the following is correct in relation to the reaction oLl Jolitlly 3ty Ladh s 3L Lia 4

below?
2K(s) t Fz(g} — ZKF(S)
The potassium atom K gained an electron and it is JImd) Ll Gaag Ug i€l K o galigd) 5,0 oSl
reduced
Fluorine F, gained electrons and was oxidized panl Al Canay iy 5 Fy ) GauS)
Fluorine F, lost electrons and was oxidized pausl 4l Giamg lig 78U Fy i) 38
The potassium atom K losl an electron and 5l L) taang Uy 580 K o gauigd) 50 canid

was oxidized




In the reaction represented by the equation below. Lol el afis g Jelall 4

Which of the following is correct? fruna ;‘* L 4l

ZF_{aq] + I.’Z{aq} " F2 (aq) + gl_[a'ﬂ

The fluoride ions receive electrons from the iodine i) L ey agall e cmilig @€ aglill il s
and it is reduced

The fluoride ions receive electrons from the iodine sl e 29 3gll (pa il SN} ay il .;.L‘.,:ﬁ i

and it is oxidized

The iodine receives electrons from the fluoride I 4l oty gl cligh iy iy SN ) s

ions and it is reduced

The iodine receives electrons from the fluoride skl Al tusang yglall cligd e ilig 2SI apll s

ions and it is oxidized



Regarding the reaction below. Which of the following O s qJL Laa ol oliaf Jelally Gl Log

is correct?
2KBr(aq) + Clx(aq) — 2KCl(aq) + Bra(aq)
o The oxidation number of bromine changed from -1 to 0 0 =1 jaagud 286 32 us
o The oxidation number of chlorine changed from -2 to 0 0 =2 e ls 285 22c prc
OThe oxidation number of bromine changed from 0 to -1 =1 N 0 (e podl ausl ne 5

OThe oxidation number of chlorine changed from +1 to 0 0 A+1 e 60 186 22 s




18y o § il Sl b iy CHMS3.05,001.08 1 Jyal 1y #1370 )
1
CHM.S.3.05.001.08 Identy oxidizing agent and reducing agent in a redox reaction Table1 Text book137 + Table 1
In the rection equation below, if you know that 2S3a Jale g8 Cly Jelimall o) caale 13) ol Jelid) dlolee &

the reactant Cl, is an oxidizing agent. Which of

the following describe it correctly?

2K(s) + Clx(g) — 2KClI(s)

Sania JS& ddiay A Las

sausl 4 Cian — saul aae 0 — lig 2K S

Gains electrons - its oxidation number increases — it is the oxidized

;ﬁid&ﬁ—;:ﬁfimmjﬂ—abﬂﬂlai&f

loses electrons — its oxidation number increases — it is the oxidized

Jial al tizns — saual e Jis — il 2SI S

Gains electrons — its oxidation number decreases — it is the reduced

Jima) Al Giaas — saush 230 Ji — ilig 5SI) a0

loses electrons — its oxidation number decreases — it is the reduced




In the general equation below, if you know that Jrde dale s X Jalindl of cuale 13 caliaf Zalall dliledll 3
the reactant X is a reducing agent. fnia S5 ddimy _L'_L e

. . o B
Which of the following describe it correcily? X +Y XY

sl al Canas — sauh a0 g — il Y s

1
Gains electrons - its oxidation number increases — it is the oxidized
sl al tanas — saesh s Ly — alig A8 N
) 2
loses electrons — its oxidation number increases — it is the oxidized
Jigal) al onns — 508 e i — clig K1) L
3

Gains electrons — its oxidation number decreases — it is the reduced

Jipal al oy — 50kl e (B — il 5 S

loses electrons — its oxidation number decreases — it is the reduced 4




JlpisVlg 8auwsSYl Jolgs Jaxi

What is the oxidizing agent in the following reaction? fAd Jolll 2 sl el L

Na,SO; , + 4C ; ——— Na,S ,, +4CO

CO

Na,SO,

Na,S



What is the reducing agent in the following reaction?

H,S

HCI

¢ Jelil) 3 duaall Ll L

+ 2HCI(9)

O[O ||O| O
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3 sl 4 2 Jyusl

+ 2 Jsaal+142 3 141 3 1400 QUS| i
Gliadad + 2 JUa + 3 Jodl

CHM.5.3.05.001.02 Define oxidation number of a compound

Table 2 + Table 3 + Example 2 + Applications

Text book140, 141, 142 + Table 2 + Table 3 +
Example 2 + Applications

What is the oxidation number of the underlined

element in the following formula?

C 'O ||O]| O

B,O;"

AN Lipall A bad im0 peatell 28k s Lo




Whalt is the correct ascending order of the following 280 33e] las a0 fasall mpniall (gaelaill syl L
formulas according to the oxidation number of Pleta S A Oenaygl

hydrogen in each of them?

H, & HCl - LH
OThe smallest is LiH —»H,—+HCI (the greatest) (_)-‘SS”} HCl «—H; «—LiH a ( 22y
O The smallest is H,—+HCl — LiH  (the greatest) (_,45{:.‘1} LiH «— HCl «—H; & (,naY)
(O The smallest is H,—LiH —»HCI (the greates) (SY) HCl «— LiH «— Hy o ()

OThe smallest is LiH—HCI —»H, (the greatest) (_,)45"‘4[") Hy«— HCl+— LiH o (,eaY)




In which of the following does the oxidation number of -2 Lgluua CapSl 2l aae 55 Al Laa ol B

sulfur equals -27?

SO, - SO, - H,S - SO,
O SO,
O SO;
O 8042‘



In which of the following formulas does the oxidation PAdl dasi g) png sl Sl 2ae (3 AN faall gl G

number of nitrogen negative value?

NO - NH; - KNO; -  HNO,

HNO,
NO
KNO,

NH,



In which of the following formulas does the oxidation [FEORERPOIY | IR IRCPSIUCOR- T el gl

number of oxygen differ than in the other formulas? fiall Ay u; dic
NO = NO, - H,0 = H,0,
H,0,
NO
H,0

NO,



O||O||O| O

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

in each of them?

H202 - H20 - 02

Hzo — OF: — H:O: — 0:

02 — H;O: — OF: —l HJO

OF, —» 0O, —#*H,0, — H,0

H:O — HzOz — 02 — OF;\

Sy b lo pais) Al 32 3oz

3JE pall ol (NI a5 L

flgia JS A cmannsY) 28 220 G

- 0F2
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Iy b Joli) JIAsY) Jolis Caay S JoliS s 05 CHM.S.3,05.001.10

148 3147 o JS) i

CHM.5.3.05.001.10 Write oxidation-half reaction and reduction-half reaction for a redox reaction

Text book 147, 148

redox reaction?

In the reaction between magnesium and nitrogen

shown below. What are the half-reactions for this

B - Sye b Lo paisd auwsSll dac aazs

Loaas Lo slisl miingall Cpimg iy ppmasiiadll oy Jolill 4

25y 32y el

3Mg,, + Nygy——» Mg;Nyg,

32y Ul Ciuas
Oxidation Half Reaction

Jia¥) Jels Caas
Reduction Half Reaction

3Mg —3Mg** + 6e-

N2 + 68- E— 2N3-

N2 + 6e-—b 2N3_

3Mg —3Mg** + 6e”

3Mg —3Mg** + 6e”

N2 S 2N3- + 66'

3Mg + 6e- —» 3Mg**

N2+ 68' E— 2N3-




The reaction between nickel and copper (ll) chioride al L .ol pdagall (I) Seladll 29iSy JSal) oy Uo )
shown below. What are the half-reactions for this

e 5 2yl Dol
redox reaction?

Nig, + CuCly,,, —— Cug, + NiCly .,

528Y) Jolts Cias J5raY) Jolt iuas
Oxidation Half Reaction Reduction Half Reaction
A Ni — » Ni2*+ 2e- Cl, — 2CI" +2e"
B Ni —» Ni**+ e~ Cu+e —, Cu
C Ni —» Ni®* + 2e Cu* + 2 — » Cu
D Cu*+e —— Cu Ni — Ni** + 2e”




What is the oxidation half reaction of aall A 5ausY) Joldi Ciuas L
the net ionic equation shown below? L) Aauda gal) 48 pall A oY)

ZNa(S) + ClZ(g) - 2Na+ + 2CU

Na® +e - Na
Na - Na* +e
2C1" - Cly + 2¢

Clz +2e¢ - ZCl_

OO |[O| O



- B a sas: s " 5 Jls +150 9 149 3148 3 147 0 QLS yai
: ol o Melas y e lisll o Olidai 45 &
) Jylonall § sl e &y dkens I i 333 CHM.S.3.05.002 elai 45 Jla cligdes
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CHM.5.3.05.002 Balance redox reaction using half-reaction method in acidic solution Example 5 + Applications o oLIel; 1:8' ;49“' e 2k
pplications
When using half-reactions to balance the redox olial JIEAVNy 528V Aslas O)pl Jelil) sl dipske padiul Ne
equation below in acidic solution. Which of the flagaall digjgall Aaladl & Sb Las (g . aaall Joladdl 3

following is the correct balanced equation?

ClO;~ + SO, — CI™ + 5042—

2SO0, + 3CIO;™ + 6H* ——» 2S0,* + 3CI” + 3H,0

280, + 3ClIO;” + 3H,0 —»  2S0,> + 3CI” + 6H"

3S0, + ClO;™ + 6H' —» 3S0,2 + CI"+ 3H,0

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

O TO(O|O




Using the half-reaction method. Which of the following Ligjsal) el a3l Las Egi el G disyh slasid,
is the balanced equation for the reaction below fotan Jolaa ol Jelil

in an acidic solution?

Cl-(ag) + NO;~(ag) — ClO~(ag) + NO(g)

3CI_[:H{:|) + 2N03F(aq] + 2H+‘aq} e 30'0—(“] + ENO[g] + H20(|]

3C|-[3q) + 2N03-{aq] + H30(1) — 3C|0-{aq} + ZNO(Q} 3 2H+(ﬂql

2Cl ) + 3NO5 g + HOp —— 5 2CI07e + 3NOg) + 2H' ey



Using the half-reaction method. el sl di ks i
Which of the following is the balanced equation for the ?paan Jylaa b olol Jolill digpall Alaall & s Laa g
reaction below in an acidic solution?

89032_(3q} + ClOg_taq) —_—» 39042_[3q] + Clg[g)

239032-(aq)+ SC[Og-(aq) + HQOW e 289042-(aq) + 50'2(9} +2H+

55602 aq) + 2CI05 (o) + H:0p ——» 55607 g + Clyg + 2H’



Using the half-reaction method to balance the Lo oY)y 528y cDlslis iyl Jo ) s b alandy

¢ paaad) Jglaal & I Jololl dacall iy jaal Aslaal

oxidation-reduction reactions, what is the correct
balanced equation for the following reaction in

acidic solution?

I2 (s) T S2032—(aq) — S2042—(aq) T I_(aq)

S,0,” +H,0+1, —S,0,7 +2H +2I
82032- + H_)_O + ]2 —082042- + 2H+ + I-

28,0, 42H,0 + |, —» 28,0,2 + 4H' + 2I

S,0,” +1,+ 2H" —» S$,0, + H,0 + 2I



ke LSl i
(4616 Jylons ) 73y 551 NS 32 CHMLS.3.05.002.05 ol 4 5 Jlta it 141;‘1:? Stlinsstos
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CHM.5.3.05.002.05 Balance redox reaction in basic medium using half-reaction method Example 5 + Applications Text book147, 148, 149, 150 + Example 5 +
Applications
When balancing equations for redox reactions in (S Jolaa A JI5aY)y 52V C el Y alae &)lge e
a basic solution. What is done in the last step in the S0l Ayl A 5d) Sehadll 3 s 3l
balancing method?
Hydroxide ions (OH") and water molecules Slujag (OH™ ) 2y o Sy Al =
are added lo either side of the equation Aslaal) A3k (e gV el
The numbers of atoms only balanced in both laall Ada 3 Jazd 2000 Sael )lge o5
sides of the equation
Adjusting the coefficients so that the number of Sagitall Sy I 230 05S Sy el banis o3

IRV 3 Gl iy SV e Ugls 32uSY1 A

Oelectrons lost in oxidation equals the number of

electrons gained in reduction

Hydrogen ions (H*) and water molecules Sliasag (HY) Oy Sligl Blal

are added to either side of the equation slaadl ok e .‘;S' skl




e bl 3mag Jolis oy i (3950 5 190 720909 oy ASIY) - 090t - bl - 3381 - 2931 (R gl il ol Copay CHM.S.3.05.007.02

s 35231 J8N
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CHM.5.3.05.007.02 Identify components of a voltaic or galvanic cell (anode, cathode, salt bridge, wires, electrolyte compartments); while Bty 19 3
gures 1,2,
explaining the role of each component, when does the reaction start and determining the direction of electron and current flow
In the figure below, which of the following is not Paoalall sylaiall Ciillag (pe Canad b Laa g ol JSa 3

a function of the salt bridge?

Prevents the mixing of the two solutions
Prevents ions building up around the electrodes
Allows the passage of ions from one side to another

Allows the passage of electrons from one side to another

Oddsladll L) a3 O
Onbal)l Jsa s WS aid O
3l A dex o 2l Dy zas O

@Al M Aea o QLAY 5 mas O




In the figure below, what do the two half-cells need so that LS s AT lial apling oY) L ol <A &

you can convert chemical energy into electrical energy? 40l S Ala I d0luasSll A8 Jigas
L)F-‘Ju' ‘_p-ol)\'o u..q.h)

Copper strip 7

I

Only connecting the zinc and copper strips with 251 s iy laly Cpeaylal ol dus, Lk

a metal wire to serve as a pathway for electrons to flow ety SN Sl jlas

A salt bridge and a metal wire to provide an unbroken 3. g T g -
g P paia b lae 5l G ol g daala 8k

pathway for electrical charge to flow 20U S lia k) sy

A salt bridge to serve as a pathway for electrons to flow i) Jal ga by iy SN i dale 3,
and a metal wire to serve as a pathway for ions to flow

Only a salt bridge to serve as a pathway for ions to flow gl S Jlan gt dale Bylad Lk )



What number represents the part that prevents ions
build up around the electrodes in the voltaic cell

shown below?

& Oubill Jea Cligl) 2815 aiy s ghall Siad s 30 L
Lalial Ao gall dlgal) L0401

M Qe

O||O|[O|O



In the voltaic cell shown below, where e 5 S SRS 0 coliai dauda gall 4530 gl 4080
are electrons loosed?

At zinc strip Oma Al b die
At salt bridge 4alall 5 il aie
At both strips Caahdll NS Mie

At copper strip oeladll Gabad die

O|]|lO[ O |l O
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Y ol BSUAL s Jo il G 13] Lo doug &) dgar Sl Sl Lt deasbidl] JIRYI 342 piviuns CHM.5.3.05.007.05

Sl o ol + el 4 1 JHa 4170 9169 5168 3 167 3 166 3 165 LSl a8

Sleadl J> Sl + Oliadai + 1 Jbs + 171

CHM.5.3.05.007.05 Use the half-cell standard reduction potentials to calculate the electrochemical cell standard potential, while determining whether the redox

reactions are spontaneous or non-spontaneous

Text book, 166, 167, 168 , 169,170,171 +

Example 1+ Applications + Problem Solving Strategy | Example 1+ Applications + Problem Solving

Strategy

The following reduction half-reactions represent Anbeall Aalall Ak il DA AN Adail JRaY) cdleln S

the half-cells of a voltaic cell.

What is the standard cell potential?

Belt + 2e~ = Be

Pt2+t + 2e~ == Pt

(+0.667 V)
(+3.027 V)
(=3.027 V)

(- 0.667 V)

E (V) = —1.847

E° (V) = +1.18

AN LN agal) La




What is the cell potential (E ) for the spontaneous
redox reaction that occurs between aluminum and

silver?

Half-Reaction E°(V)
AP +3e” - Al -1.6620
Ag*+e - Ag +0.7996

+0.8624 V

+24616V

-24646 V

-0.8624 V

1 AV g 50081 Jolil (Ecer) Al gl 8N oulidl) 342 La
Sauail) g gual¥) (o Giday oAl ALY

healll Jo il E°(V)
ABY 4+ 3e” - Al -1.6620
Ag' +e = Ag +0.7996

O||O||O| O



Which of the reactions represented in the table below is
non-spontaneous under the standard conditions?

Reaction E9(V)
2AP 4 3Cu = 2A14 3Cu™ -2.004
Mg+Ni** - Mg +Ni +2.115
Sn +Pt" - Sp¥ + Pt +1.32
Sn +2Ag" - Sn** + 2Ag +0.94

Sn+2Ag' - Sn*' +2Ag

Sn +Pt »SpM+Pt

2AP +3Cu — 2A1+ 3Cu¥

Mg + Ni¥* — Mg¥ +Ni

iy B g A gh i) B L) B G g

gl

O O O O



A voltaic cell consists of the following half-reduction Pl L ol AIEN Zsbeadl JaY) CDleli (e Aol e (eS

reactions, which of the following is correct?

Ag*t + e = Ag . 7 (V) = +0.7996
Cri*+3e =Cr -£V--074
2431 20 (E%) bl sga Jelall g5
Anode Cathode Electrochemical Cell Potential ( E° ) Reaction Type
Ak
A Cr Ag +1.54V &
Spontaneous
g.‘:li.\:\
B Ag Cr + 0.0556 V
Spontaneous
c cr Ag -1.54V udiilienll
Nonspontaneous
D Ag Cr - 0.0556 V e
Nonspontaneous




The vollaic hali-cell expressed by the following reaction has ae Al Jelinll die jued 3 dalgdl) Adal Lbeal Joags o

been connected with one of the half-cells shown in the table Apalifl alall Ll sgall o angy calial Jgant) A saylglh LAl cibail aaf
below, and the standard cell potential found to be (+3.89 V). . (+3.89 V) s
What is the half-cell connected? Talagl ol (gl Aglal) Cdoal Lab

Pt2+ + 2e~ = Pt FE’(V) =+1.18

Half reaction Jelil) cia E (V)

Nat + e~ = Na | *"!

Mn?t + 2e~ = Mn | 1-185

Cr3t +3e” = Cr 0.4

Felt + 2e~ +— Fe -0.447
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Wy 3L pus o) Jelidl g 19 K
CHM.5.3.05.011.03 Compare between electrolytic cell and voltaic cell in terms of identifying where will reduction and oxidation processes take ——
gure

place, anode, cathode, direction of electron flow and current flow and spontaneity of the reaction occurring

What is the similarity between the two cells below?

=

A nonspontaneous reaction occurs

An oxidation-reduction reaction occurs

A neutralization reaction occurs

A spontaneous reaction occurs

£alial oAl s Al da g La

G b JoUS &ipaa

JV A0 g Sausi Jels & gas

Jotas Jels & gas

AL Jolis &gaa

O||O|| OO



For the two cells in the figure below,

which of the following is correct?

1 is a voltaic cell and coverts chemical energy

to electrical energy

In cell 2 the reaction continues until the zinc strip
is used up and then the reaction stops

2 is an electrolytic cell and coverts chemical energy

to electrical energy

In cell 1 the reaction is spontaneous

obial JSal 3 oadally Gl Lad
?c._.....‘_,i_nl.....\;‘

2

350 Al ) Alias)) 20U Jpaty Al 1 2

O

Oma)lall bl ellgiy o Jelidl) e 2 4da)) 3 o

Jeliah) Cidgy g3

AlyeS Al ) Aleal Al Jgang dgudy Sl 2 2030

Wi Jelel 5,$ 1 4 3 O



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

U3 Culalidly el Lasd s b Laa sl

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 G Cu e Sl ySIYI 3805 (1) o8 4a 3

Zn (e g SN 2 ) i (1) o8, Adal

70 oa g SSIY) 2 g1 B (2) a6 A8 B

Cu G 7n e Do g I GG (2) A, sl

O O O O



Which of the following is true for the two cells

below? fiu.ﬁﬂuw-:duiuw?hh.gi
wr f &
Ind — 1 n ; L
AeiE ) Al

2

H-.

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)

b 1) Al e AR (1) ady 4080 J5a3-A
Liksass

A 1581 5 5auasi JoUS (1) 4080 D sy B

Alb ) Auasth AR (2) A 4la S35 -C
PR

AL JI 35 has] Jelii (2) aly Adad B Siay oD




Regarding the cell in the figure below, colial Jal & AL Gl Lo

which of the following is correct?

It is a voltaic cell and a spontaneous redox
reactions take place

It is an electrolytic cell and a spontaneous redox

reactions take place
It is a voltaic cell and nonspontaneous redox
reactions take place

It is an electrolytic cell and nonspontaneous redox

reactions take place

Y étg Lee L_si

Ak JInaly sausl Dol led taaasy dald 3

A5k JI5aly sausl Cdleli led Gaasy dauly 5<I A 50

Jlialy 528l Mol lgad Ganasy dalg Al
4l e
Jlyaly 5ol CDle s Lgad Caaasy Al 5SI Adal)



e o el ol Slyall il cums o ghlnall oy FSUY £y 395801y S99 g MUl - Janh i g oyl Ml s Ity CHM.5.3,05.011.05
23 5 23 K1+ 186 VUS) jai
20
CHM.5.3.05.011.05 Define electroplating while describing how it works, identifying anode, cathode and electrolyte needed for an electrolytic cell in which a selected .
metal is to be plated on an object Figure 23 Text book 186 + Figure 23
Based on figure below. Spaua ~.7"1=' Laa éi wolial IS8 e 13t
Which of the following is correct? asd -3
Anode . », Cathode
+ 7 t (=)

/
//;‘MCI}’—';— ﬁ

ilyd jaans

A reduction of copper ions takes place at the anode

An oxidation of zinc atoms takes place at the cathode

The mass of zinc electrode decreases

The mass of copper electrode decreases

3 se paaddl eyl Jpal ey O
39N Ne Cpreeylad) A Bausl Giaas O
et its sz O

et cls it g O




Khalifah tried to electroplate an iron key with a layer pranay alid ¢ uladll Ge didhay sl e e oS ddds Jsls
of copper. He designed the electroplating cell Ll e o Aamsall Uk 2
shown in the figure below. AN 3 (sUaa¥)) Uaad L

What is the error(s) in the cell?

3+
Fe(aq)

EEIIRAL et luag
The connection of the battery poles
Cu?* ligd e (goas ¥ paianddll cudy sSIy)

The electrolyte used does not contain Cu?" ions

HHS Tlas po ZBI duays o
The key was not connecled to a light bulb

3 only Jazd 3
Both 1 and 3 e 3 6l
1 only daas 1

Both 1 and 2 e 2 Sl



The figure below shows the electroplating of an iron O AS gl i S £ s 2l JO gl

fork with silver in an electrolytic cell. A O "“.'1".95."“3“"-' asal
Which of the following statements is true? § Aaaa L0 S At )

The fork is a positive electrode in the | LD B o pall kil A A5 920
cell

The solution is a non-electrolyte solution | Sl A< 2 g Jalaal
The silver electrode is the cathode | S g8 Al o

The fork is a cathode LI 3 Bsh a ds



