5/5 :do M=l Acidic solutions auacsdl Julsoll *Q.1: *part 2

Which of the following aqueous solutions is acidic? § ormen Aallall Aalall allanal) \:,4'

298 K xia il
( Concentrations at 298 K) ( S

D Jslall C Jaladll B Jalall A Jaladll
Solution D Solution G Solution B Solution A
[H*]= 4.0x 10~* [OH-]=1.0x 1077 [OH-]=1.0x 1073 [H*]=1.0x 1072
.a
Solution A A Jslaall
b
Solution B B Jslaall
.C
Solution C C Jslall

Solution D D Jslaall



5/5 :dolsll The standard hydrogen electrode sewlsl u>9,0up)l da8*Q.2: *part 1

Regarding the standard hydrogen electrode in the figure Lolial (el 8 _wldl fpag pugl) (e (3lat Lok

below. Which of the following is correct? & slh.f’.,,idg: : \ fmna \_éi-' Lee gi

Hy(g)
(at 1 atm)

¢ >

Cu™ 12e- = Cu E°(V) -+ 0.3419 s
2> golution I Y
M it | 1 1

olelad g, - y
Hy bubbles
v
da® platinum
(s electrode 2

dipel] dreplsill Ol yiall

v

Zn* +2e” = Zn E°(V) =- 0.7618

CHM.5.3.05.004 o

.a
It will be a cathode when connected to Cu|Cu®* electrode CulCu* b e abiag vie 35S 5

It will be an anode when connected to Zn | Zn?" electrode Zn | Zn% (i e dliag i Jigl ()

.C
The standard reduction potential (E“),of the standard 0.000 V (s5bans Samg pougll dail (En)‘_,‘.uL_ﬂl Jlaayl aga

1
1
1
1
1
1

hydrogen electrode is defined as 0.000 V 1
1
1
1
1
ol

The standard reduction potential (E°),0f the standard 1104V (gsluss O poaghl ol (EU)‘;“.L_@JI JIRa! e
hydrogen electrode is defined as 1.104 V



An ionization equation .l @sleo*Q.3: *part 2
5/5 :do\lsll d ol @l>leo™Q.3: %p

Which of the following statements is correct regarding the ¢ ) bl Aoleay 3l Lud Gaiaia 30000 o) lal) ;:,‘i

following ionization equation?

NHs(aq) + H,0() = NH,*aq) + OH-(aq)

.a
The equilibrium lies far to the right because the base NH, is Giseds NH; 2sWl 0 cpadl 18 S0 anz
weak, and the conjugate base OH" is strong o OH 23l 5aolilly
The equilibrium lies far to the right because the base NH, is Pg NH; sl Y st ) 1R ) Ann
strong, and the conjugate base OH ~is weak Adaia OH™ Gl saclilly

.C

The equilibrium lies far to the left because the base NH; is Zien NHy saelll 0¥ Ll 1Ry o) aas

weak, and the conjugate base OH™ is strong LA OH 23l saslilly

The equilibrium lies far to the left because the base NH; is g NH; seldll O R kR PP

strong, and the conjugate base OH™ is weak Ama OH™ 238l 522 Rl



Balance an equation using the half- Jcladl wai as),b plaziwl asles &5lge *Q.4: *part 3

5/5 :dolMslI
reaction method
Using the half-reaction method. elill Caal dayh Ladng
Which of the following is the balanced equation for the § e Jolaa 3 olial o liall &g ygall Alaladl) A u_ﬂ_, Laa L‘;i

reaction below in an acidic solution?

SeO;Z'(aq) + C|O3_(aq) - > SeOf'(aq) + Clz(g)

doiyell duoulsill Sloynel

CHM.5.3.05.002 o

b
'.a
559032_(aq) + 2C|O3_(aq) +2HY 589042_(3q) + Clz(g) + Hzom E
1
.......................................................................... 4
\ .b
589032_(3(]) + 20'03_(3q) + H20(|) EE—— 589042_(aq) + C]z(g) + 2H"
.C
289032_(5“0 + 50'03_(3(1) + 2H" S — 288042_(aq) + 50'2(9) + H20(|)
d

2390327(&;) + 5C|037(aq) + Hzo(l) [ 2390427(3‘1) + 5C|2(g) +2H+



5/5 sdolls) Minimum number of ions ©lig,uSUl cséw V (i wligVl o (susVl szl ¥FF¥%Q,5; ¥¥¥¥*x BONUS

so that no electrons remain

If given the following two redox half-reactions. Y1 0l g Lo ol JEAY Y 50uSY) Jol ket cyiel 13)
What is the minimum numbers of Pb** and Fe® would  flig i<l aw M Jo il Lesas Al Fe?* wlinlsPH? il

have to react in order to have zero electrons left over?

5y ol Chu
Oxidation Half-Reaction

A el s
Reduction Half-Reaction

Pb¥——» Pb* + 2¢”

Fe  +3e — » Fe

Fe* Pb2*
2 3 A :
3 2 B
2 1 c
1 2 D

dipel] dreplsill Ol yiall

CHM.5.3.05.002 o

A

.a

.C



Electroplating cell U ,pSl Ml a s *¥*¥***Q,6: ***** BONUS

5/5 :dolMslI
Khalifah tried to electroplate an iron key with a layer ey alih ¢ platll (o dBidas aall (e ke eDla ddd Jols
of copper. He designed the electroplating cell Ll J<al &t daagall P BRI
shown in the figure below. pEEN e (sUasll) Wit L
What is the error(s) in the cell? - /\\_ £ =
- + “
&l . 3+
Fe(aq)
Llad) bl Juas
1
The connection of the battery poles
Cu?” cligh o (gar ¥ aadadll culg w1V
The electrolyte used does not contain Cu®* ions =
S glhome g Bl Qa1
The key was not connected to a light bulb
doipel] el Ol ykall
CHM.5.3.05.019 o
.a
1 only L 1
3 only L 3

.C
Both 1 and 2 L. 2 5l

Both 1 and 3 Ga3 sl



A i ol 1*Q.7:
5/5 :dollsll reducing agent Jjixoll JolaI*Q

In the general equation below, if you know that Jide ele s X ol JT e 13 eslial Baledl Alaleal) &b
the reactant X is a reducing agent. frnn (€8 ahiny A Lee

. ) S "
Which of the following describe it correctly? X +Y » XY

5ol al Soan — s EA'—".—‘_-_}—QEQ)JSJ— | e ;
Gains electrons — its oxidation number increases — it is the oxidized
skl Al Canas — skl 3o ay — wilig K1) S
N 2
loses electrons — its oxidation number increases — it is the oxidized
il al Gams — o8l e Ji— el 580 Gl
3
Gains electrons — its oxidation number decreases - it is the reduced
Il ol Gams — 2208l 2ae (B — il oSN S
loses electrons — its oxidation number decreases — it is the reduced 4

diyel] duslill Oloyiall

CHM.5.3.05.001 o

2

3

*part 2

.a

.C



5/5 ol A conjugate acid -base é.cld ,ao> z9;*Q.8: *part 1

Which of the following is not a conjugate acid- base pair? e bl jan g el o s L_;i

.a
H,0/0H"

b
HCIO0, /Cl0;

.C
HSO; /S0%"




5/5 :doMsl Oxidation and reduction JlsisVls 83.wSVI*Q.9: *part 1

In the reaction represented by the equation below. Lolal Alaleall 4B A Jetill 2

Which of the following is correct? Smma ol Lee

2F g) * bag ——> Fa(ag + 2la) :

diyel] dnealsill Oz ol

CHM.5.3.05.001 o

.a
The iodine receives electrons from the fluoride sausl 4l Casany KPP g Cre cilip p€I 2l e

ions and it is oxidized

o

The iodine receives electrons from the fluoride

JIpal al Gaaayg )y qlall ;.Uf_f e lig pSll agdl Jatiew

ions and it is reduced

.C
The fluoride ions receive electrons from the iodine 5ol Lt Ciamig sl (e g €Y 2,500 ;,l_’,f_i o

and it is oxidized

The fluoride ions receive electrons from the iodine Tl L iansg agall e il 1) il gl s

and it is reduced



PH wsu | 08,J] * Q.10: *part 2
5/5 :do )=l >93]l 08,1 * Q par

What is the correct ascending order according to dad Cusm moeall s leall Cangll L
the pH value for each of the following solutions? ¢ Al Jlls ol fe JSEpH
A el L g oselll yuce [ENEISN RN N
Household ammonia Lemon juice Milk of magnesia Milk
pOH=2.10 pH=2.37 [OH ]=3.2x 10~* [H*]=3.2x 1077

.a
Milk — household ammonia — lemon juice — milk of magnesia .. 14 « 00l — Rl gl |
[
1 1
1 1
- :-b
: Lemon juice — milk — milk of magnesia — household ammonia A0l o) e Lwsiall Cuda e Cadall e padlll :
1 1
1 1
1 1
1 1
o o o o

.C
Household ammonia — lemon juice — milk — milk of magnesia .. y 0 « ) selll jas o Bl Ligad)

Milk of magnesia — milk — lemon juice — household ammonia il Lige) e (il el e 2l il



The oxidation number > wsSUI sac* Q.11: *part 2

5/5 :dolMsl|
In which of the following formulas does the oxidation [-ETEN o' WA GRS PR- h CF SOUR 9
number of oxygen differ than in the other formulas? fiwall iy 8 dic

NO - NO, - H0 - H0,
dnsiyel] darlsil] Ol yiall

CHM.5.3.05.001 o

.a
NO
b
NO,
.C
H,O
.d



5/5 :do\lsll Salt solution adoll Jgd=0*Q.12: *part 2

Potassium fluoride salt KF dissociates in solution as ¢ abileall 8 LS Jolaall 8 KFagalipd) 2)5ld Lo siSin,
in the equation: KFy, = Ki,q + Fiagy
Which of the following is correct in relation to salt solution? frlall Jolaay ey Lok omin &L Las g_;i
! pH
Reason
elall e Jolin ¥ dngill (550 mads 5208 F7 0ol o€y ¢ el pa Jelim K™ clligd oY | 7 ce 8l A

Because the K™ ions react with water, but the F~ ion is a strong Bronsted—-Lowery base do | Less than 7
not react with water

clall e Jeliss Abenaall ()5} sy 5228 F™ gl 0805 ¢ el e olim ¥ KT cligd oY | 7 00 s B
Because the K™ ions do not react with water, but the F~ ion is a weak Bronsted-Lowery More than 7

base react with water
ekl pa Jolin Y Lusill (gl gy 5228 FT Dy o el s Jelim Y KT clisd Y 7 ssls c
Because the K™ ions do not react with water, the F~ ion is a strong Bronsted-Lowery base Equals 7

do not react with water

el pa Joliny Akenall ()0 iy 5208 F7 lg ¢ el pa Jolim K™ clipd oY 0 sl D
Because the K™ ions react with water, the F~ ion is a weak Bronsted-Lowery base react Equals 0

with water

.a

A

.C

C



Lewis's acid Luuwg) yao>*Q.13: *part 2

5/5 :dolMslI
Why does BCI; represent Lewis's acid sagl mes BCly Juad 13kl
E
in the following reaction? . ¢l el 3
tCi -
:Cls
to— 5 + :Cl: = |:Cl:B:Cl:
.. | LE lCl .
L 4
.a
Because it is proton donor to the base CI~ CIm saeldll I ogq5 =l Y
Because it is proton acceptor from the base ClI- Cl™ 22zl (e Og8p ] s oy
.C
Because it is an electron pair donor to the base CI” CIF naeldll 1 iy 81 ol =ils ay

Because it is an electron pair acceptor from the base CI” CI" s2e Wl (o clig p€l) =93 Jilftans oy



5/5 dollsll Calculate the potential of half adzl sowlsll 3p=l (o ads @ai ap> s *¥Q.14: *part 3

cell from the standard cell potential

The voltaic half-cell expressed by the following reaction has &a Al Joliall e juh oal) dnteill LAl Chial Jiag 3
been connected with one of the half-cells shown in the tahle Aalil) Al bl agall O 2ngg eolial Jpanl) &2 aylgll LA il 2l
below, and the standard cell potential found lo be (+3.89 V). . (+3.89 V) .
What is the half-cell connected? faluagi a1 (ol LY Chomi Lad

Pt?* + 2e- = Pt E’(V) =+1.18

Half reaction Jeliill il E'(V)

Na® + e~ = Na | !

Mn?* + 2e~ = Mn | "1.185

Cr3* +3e~ = Cr —0.744

Fe?* 4+ 2e~ = Fe ~0.447

iyl drarlsill Sl yael

CHM.5.3.05.008 o

I a
Nat + e~ = Na ;
b
Mn?t 4+ 2e~ = Mn
.C
Cr3t +3e~ = Cr
d

Fe?* + 2e~ = Fe



Calculation of Ka wluw> *Q.15: *part 3

5/5 :dolMsll
What is the value of K, of 0.0400 M solution of acid HCIO, 0.0400 M 23,85 HCIO; (ass Jelaal K daad L
with pH=1.80? PHEL80
-------------------------------------------------------------------------- 1
1
E .a
1.0x 1072 i
'
1
1
1
-------------------------------------------------------------------------- ‘
b
5.8x 1073
.C
2.6x107*
.d
4.9x 1077




5/5 :dollsll A voltaic cells and electrolytic cells audg,uSJ| LM=dlg adge)l LM=JI1*Q.16: *partl

For the two cells in the figure below, caliaf J€al) 3 ondalls slas Lad

Srnia b Les s
which of the following is correct? g

-
1)

.
1 5
dbuyiyel| dreddsill Ol>yall
CHM.5.3.05.018 o

.a
1 is a voltaic cell and coverts chemical energy d0lieS aills ) adleaSll dalall Jgang dnles 1 addal)
to electrical energy
2 is an electrolytic cell and coverts chemical energy 420 p< aalla Y Adbia Kl 28Ul Jaasy dialg p<l 2 dul2)
to electrical energy

.C
In cell 1 the reaction is spontaneous Gileh Jelnll 0K 1 sl &

In cell 2 the reaction continues until the zinc strip Sralal) ol allgnig sa el g 2 4l -

is used up and then the reaction stops
Jelall Cagn A



The strength of acids and bases aclgsllg L,.zaldwx\ll 3¢9*Q.17: *part 2

5/5 :dolMslI
The bulb is connected to a solution of 0.1 M HCI in CL.ua..H Lo ¢ 1 Q8 20.1 M HCI Jalaas (laga C\,um]i
figure 1 ,while the bulb is connected to a solution of 2088 8 0.1 MHCHS0, Jelae: uase
0.1M HC,H,Q, in figure 2.
What is the reason for the difference in the brightness [NER] ouE 2 C‘I,ua.nli &_,L..’.u A

of the bulb in the two figures below?

.a
HCI is a weak acid and only partially ionizes in Sl Jolaall 3 Ladd e uet-u iy humia aes HOL el

aqueous solution

HC.H,0, is a strong acid and completely ionizes in ! Jslaall 8 a8 IS5y ,_;_af-u 15 g raes HGH30; el

aqueous solution

.C
The number of ions in HCI solution is less than gt 2 e ST HOT Jsladdl 8 ciligh) aae

the number of ions in HC,H;0, solution HC;H;0; Jsladll &

The number of ions in HCI solution is more than Jelaall 3 cilig) 2o e SSTHCI Jaladll 8 i) 2e

the number of ions in HC,H;0, solution HC,H;0,



Titration curve and indicators wawlgSJlg & uleodl (su=io*Q.18: *part 2

5/5 :dolMsl|
Which of the following statements is correct according to the ptng Byl ny gl L A AED Ll d
- . i anyd Q)
firation curve and indicator table: shown below?
I
1 g
/]
' + 5 T j‘e""in m
wld gl wdld . Equilence,
; 5 2 pﬂlﬂt
Indicator range Indicator AN N N
5268 Ui g gl d
Bromacresol purple y
4
.a
The base is KOH ,and bromocresol purple J53S sagp ey 90 aliall Caslslly (KOH 522l
is the suitable indicator
b
The base is NH,OH, and phenolphthalein Gl gl ga liall CadlSlly ¢ NH OH 5ac Wl
is the suitable indicator
.......................................................................... -
1
; -C
The base is NH,OH ,and bromocresol purple ds S senp @aediy 5o Culiall Cadllly ¢ NH4OH sac 13l :
is the suitable indicator :
:
1
.......................................................................... o4
d
The base is KOH ,and phenolphthalein Ol guall ga Clial) C2ilSHly (KOH 522 1all

is the suitable indicator



5/5 :do )=l Hydrosulfuric acid &l ,S9,3u)l Lao> *¥Q.19: *part 2

Which of the following statements is correct regarding the € Al el Y aleay 3l Lo Gaunia ) el E,J

following ionization equations?

K (298 K) JRtici| -1 (N el
lonization equation Acid
89x1078 H,S = H* + HS- BRI C PEETE PO

Hydrosulfuric, first ionization
—19 — 2- L8 A 5l =

1x10 HS=H*+ S B i PEEBE Pt

Hydrosulfuric, second ionization

e ey ey U S —————-
1 1
1 1
1 i -a
: The acid in the second ionization is weaker than the acid in the Y ol B Gaanl e Uiz ST B gl rmaal) :
1 . 1
: first ionization :
1 1
1 1
1 1
e o o o ol

Hydrosulfuric acid is a strong acid because it is a polyprotic O sane 4 Sf man Ay gl yaes
.C
The acid in the first ionization is weaker than the acid ] ol A pmeadl e Va3 o & pend)

in the second ionization

The concentrations of ions produced by the second ionization ERCP] FE-U gry) i Coll) e Al i) sl s

are greater than the concentrations of ions produced by the first Ja oalal e Aaslall

ionization



5/5 :dols)| Calculation the molarity of an acid 8.cld go @i uleo Jic Lao> a,Ve0 Ll *¥Q.20: *part 3

when titrated with a base

4 74.30 ML 230 13 H,80, Jglae L5 L
What is the molarity of H,80, solution < e B 2804 dylae 25

. e 45.78 mL s NaOH e 0.4388 M
if 74.30 mL of 0.4388 M NaOH solution is needed € manll Jolaa

to neutralize 45.78 mL of the acid solution?

HZSO4(aq) + ZNQOH(aq) hd NaZSO4(aq) + 2]‘[20(1)

S —————-
.a

0.3561 M

0.2320 M

.C

0.4211 M

0.1565 M



5/5 :doll=ll

In the figure below, what do the two half-cells need so that

you can convert chemical energy into electrical energy?

Only connecting the zinc and copper strips with

a metal wire to serve as a pathway for electrons to flow

Only a salt bridge to serve as a pathway for ions to flow

A salt bridge to serve as a pathway for electrons to flow

and a metal wire to serve as a pathway for ions to flow

A salt bridge and a metal wire to provide an unbroken

pathway for electrical charge to flow

Voltaic cell audgd ad>*Q.21:

GUC i B Wal daling (51 La colial JC20 3

$2505g€ Al Y Lsleall 23U Jugan

la®
Crsm 5L ulsa cala®
Y Zinc strip Copper strip
) - /
\\ = 7 7
»
\ i

iyl drarlsill Sl yael

CHM.5.3.05.007 o

s et g el pen AT gl T L

wilig SV il jleea

Gl 8 jles il dale 5l Lag

gV Ja s sy i Y1 i dsle 5,08

e i jlee sl e ulas Gl dale sl

1L el il sl iy

*part 1

.a

.C



Acid ties Loloa>Vl Lolg=*Q.22: *part 1
5/5 :do\lsl| Cids properties o wele=>*Q par

Which of the following chemical equations represents a reaction . .
el saall (ol oS 3000 Al i aleall &

between the aqueous solution of an acid and metal hydrogen

€ Fmgpugll UL il Sy pmenl

carbonate?
'a
NaHCO, ) + HC,H;0,,q) — NaC,Hy 0, gy + H, 0 + €O, :
.b
Zngy) + 2HCl 4, = ZnCly o) + Hyg)
.C
CHCUE(S] + ZHCl{aq} — CaC]El:aq:I + HEOI:I} + CDEEE}
d

Cugg) + 4HNO;(aq) = Cu(NO3)5(aq) + 2H, 00y + 2NO,



