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Q.1: xclgdllg Ubln:SU dileusdly 4wl jusll yailazl The physical and chemical properties of acids and bases Mark(s): 5/5
Which of the following is a property of acids? ¢ alaay) ailad e el Q_'J

Learning Outcomes Covered

o CHM.5.3.04.001

a.

It tastes bitter PR
b.

Turn red litmus paper blue GOV Oslll M eheall ualll pla s Joad
C.

Feel slippery el " AR

d.

i React with zinc to produce hydrogen gas Omagouddl Sle F8 Gea)ill & el



Q.2: JlisVlg 82uwS Yl Jolge 3225 Identification of the oxidizing and reducing agents Mark(s): 5/5

What is the reducing agent in the following reaction? e A Jelal 3 el (elall e

HZS(Q) + CIZ(Q) _ S (s) + ZHCI(G)

Learning Outcomes Covered

o CHM.5.3.05.003

af T
; H,S
b.
cl,
C.
S
d.

HCI



Q.3: &J)ls.‘iogi Gacls g duae> Jl Julxell casivai Classification of solutions into acidic, basic, or neutral Mark(s): 5/5

Which of the following is correct? frna ‘é_'ﬂ

Learning Outcomes Covered

o CHM.5.3.04.001

a.

In basic solution [H] > [OH7] [H] > [OH] (OsS el Jgb 1 2
b.

In acidic solution [H] < [OH7] [H] < [OH] (s amanll b 1 3
C.

In neutral solution [H*] > [OH7] [H7 > [OH] O Jalasadl Jobe 7 3

Eln acidic solution [H > [OH] [H7 > [OH] (s manlidsl W 2



Q.4: sclgilly yolosW Lugly )e) — idtigrg Gugsiatl z3lai &yl Comparison of Arrhenius, Bronsted - Lowry, and Lewis models of Mark(s): 5/5

acids and bases

In the reaction equation below, which of the following Srana b Lee gl colial Jelall 3
is true?

HX(aq) + H,O() = H;0"(aq) + X~ (aq)

Learning Outcomes Covered

o CHM.5.3.04.001

a.

HX is a Bronsted—Lowry base Gsl — ndigy aeld e HIT yoey
b.

H,0 is a Bronsted—Lowry acid Gysl — kg aleal e Hal e
.l :

i HX donates hydrogen ion to water H,0 HyO slall (pagyams (sl F e
d.

HX accepts a hydrogen ion from water H,O HyO eladl (e Cpng s gl HY Ly



Q.5: jw @M=l pH gpOH cloJi o;_ij' Cuylig The relation between pH and pOH and the ion product constant for water Mark(s): 5/5

If [OHT] = 2.5 1077 Min a solution. Ledgae A[OH ]1=2.5x107 M €13
What is the pH of the solution? T sl pH At L

Learning Outcomes Covered

o CHM.5.3.04.005

6.6

3.5



Q.6: Lgiuiiig Ol yguo b ilyeSIl Jul=ill dradl - wilyeSdl Ju=il Electrolysis - the importance of electrolysis in the smelting and  Mark(s): 5/5

purification of metals

Objects are electroplated when a uniform coating is O Banghg ARy Al aidad Cpm LalpeS SLl) D
deposited as a protective or decorative layer, as shown in = $zaa b Lee of bl IS8 5 LS Al of 2805 221

the figure below. Which of the following is true?

C —
\ r4y
Learning Outcomes Covered
o CHM.5.3.05.018
a.
The object to be plated is the anode ajfy‘l & 9l sl all 035,
b.
The metal used for coating is the cathode SIS g as Ul byl AN oS
c.
Silver is oxidized to silver ions at the cathode SHQ o Tl -.;al_‘-jj S il ks
d.



Q.7: lgs doll Gl Culgd asdg Aelgilly yolasl g5 ou d8)sJl Relationship between the strengths of acids and bases and the values Mark(s): 5/5

of their ionization constants

What is the correct descending order of the acids in sl Joaall A 52l LaleaSl moacall JIKE) Can il Lo
the table below according to the concentrations of ions lgia IS Jglan 3 clig) 5810 Gy

in each solution?

- -! = ll.
ol Acid _aeall
lonization Constants
8.9x10°% H,S
6.3 x 107 HF
1.8 x 10~ CH.COOH

Learning Outcomes Covered

o CHM.5.3.04.003

CH,COOH —» HF —» H,CO, —» H,S
b.
H,8 —»H,CO;, —» HF ——» CH,COOH
H,S —»H,CO; —» CH,COOH —» HF
ol e



Q.8: wlw> pH gpOH dulall JJlxall o Calculation of the pH and pOH in aqueous solutions Mark(s): 5/5

What is the pH value of 6.50 x 107> M calcium 2355 Ca(OH); asacdl&ll 2u&y 50 Jolaal ph

hydroxide Ca(OH), solution? € 6.50 x

Learning Outcomes Covered

o CHM.5.3.04.005

4.3
b.

7.5
C.

9.8



Q.9: JlisVlg 8awS VI SVslso ojg) dodiivg g Jelaill chuni by=j - JljisVlg 8awS VI OVslss (g Balancing redox equations - defining themark(s): 5/5

half-reaction and using it to balance redox equations

An iron plate was placed in a solution of copper(ll) 2 LS () Lalaill @l S Jslaa \'; aall e dage

sulfate as shown in the figure below. Why did the
Sanall daseia (ol s 3Ll Lolal (<A
color of the iron plate change?

Fe(s) + CuSO4(aq) — Cu(s) + Fey(SO4)3(aq)

Learning Outcomes Covered

o CHM.5.3.05.002

r
1
a.;
1
E Reduction of copper (Il) ions and deposition of waall dadin o iladll caw gy (1) oeladd) clsgd g
1
1
E copper on the iron plate
i
1
1
[ o o o R R R R R R R R N R N R RN R RN R RN N RN S RN S RN S R R R NN NN N NN NN NN N NN N NN N N RN N RN RN NN NN R R N N N N RN N RN RN N RN N R N RN N R N R N R
b.
Reduction of iron (Ill) ions by gaining electrons iy ) Lol (1) pasd) cligd J)sal
c.
Oxidation of copper atoms to copper(ll) ions (1) el il ol A pelall ol saus]
d.

Oxidation of iron (1ll) ions by losing electrons g 20 Leslakiy (1) aaad) gl saus]



Q.10: Syo 6 bo pais] JuSll 33 3027 Determination of the oxidation number of an element in a compound

What is the correct ascending order of the following

formulas according to the oxidation number of

chlorine in each of them?

Cl,

- NaCl - KCIO; - KCIO

Learning Outcomes Covered

o CHM.5.3.05.003

KCIO; —» KCIO —» Cl, —» NaCl

NaCl —» Cl;, —— KCIO —— KCIO,

KCIO, —NaCl —»Cl, — KCIO

cl,

— NaCl —» KCIO,—KCIO

Mark(s): 5/5

e



Q.11: JlsVlg 3.8 Ul Oxidation - Reduction Mark(s): 5/5

Which of the following is correct in relation to the reaction bl Jolills glets Lo maia b Lea

below?

2Ky * Fogp —— 2KF

Learning Outcomes Covered

o CHM.5.3.05.008

a.
The potassium atom K gained an electron and it is Jal Lgd Gaang Ug 58l K 2 gualis) 5,0 cuuss)
reduced
b.
Fluorine F, lost electrons and was oxidized sausl Al Camg clig oI Fy lall 38
r --------------------------------------------------------------------------------------------------------- 1
c.! :
i The potassium atom K lost an electron and 50uST gl Gaang Gy 7SI K psanligall 5,3 o
iwas oxidized
d.

Fluorine F, gained electrons and was oxidized 520l Al Eanag wnilig 58I Fy plall i)



Q.12: JIjisVlg 3amsS VI OMelai lail- Sy b bo pais) STl sac 3127 Determination of the oxidation number of an element in a Mark(s): 5/5

compound , Oxidation -Reduction half reactions

The reaction between nickel and copper (Il) chloride lia Lo sla gdagall (1) bl ayalSy (Sl ey o L)
shown below. What are the half-reactions for this oY), sl eMols
redox reaction?

Ni,, + CuCly,;y —— Cu, + NiCly,,

| 30V el Caeas | JEaY) el Chaad |
Learning Outcomes Covered
o CHM.5.3.05.002
a.
A
b.
B
P e e
C.i
1
: C
1
1
1
[ o o o R R R R R R N N N R R R R RN RN RN N N R R RN NN RN NN N N RN R RN RN RN NN RN RN N R R RN NN RN RN N N N R NN RN RN RN NN RN N N R N RN NN RN NN N N R R NN NN RN RN RN N N R R R R NN AN N N N R
d.



Q.13: lgio > JS Jasy Sy duilgill dulzll cli>i The parts of a voltaic cell, and how does each part operate Mark(s): 5/5

Which of the following is true for the standard hydrogen obl) mg gl by 3l Lo minia i PRV .__gi

electrode shown in the figure below? ealaal (s < o 3 gall

Salt bridge \ Hylg) i TE ] \ Hyg)
= o
-

acid
solution
) Jaloa
~ = ' e da !’
Learning Outcomes Covered
o CHM.5.3.05.004
a.
It is the anode in all the voltaic cells in which it is L beah A ALl LA aea 3 1300 09K
connected
b.
It is the cathode in all the voltaic cells in which it is Lt Joagh Al Aol LDAT aven B 13518 (380
connected
c.
The reduction potential of this electrode is 0.000V at pen e 0.000V gslow laill 138 JIa) 3ga

all conditions

r
1
i
E The reduction potential of this electrode is 0.000V G5 Leie 0.000V (gles adll 128 Jimal aga
1

i when the concentration of the acid solution is 1 M L ) )

: el g gl e miass T M el Jelae 585
i and hydrogen gas is pumped under pressure 1 atm

:

1

1

1

1

1

1

[ 5

250C 2= Anll 5yl Rayy B, 1 atm laia
and the temperature is maintained at 25°C o b plall den A3



Q.14: Jclgilly yolasl Gusglg ©)s) — diitigyg yugsiatl z3le di)lis Comparison of Arrhenius, Bronsted-Lowry, and Lewis models of Mark(s): 5/5

acids and bases

Which of the following is true? i %:11

_=

:'lf: H :F:
;:E_%./’—\:e]—H — = NHs(aq) + H,0() = NH,*(aq) + OH(aq)

Mm—m—m
|
I—Z—1
|
2

:_F_: H
1 2
Learning Outcomes Covered
o CHM.5.3.04.001
a.
The ammonia NH; in reaction 1 is a Lewis acid oagl paes 1 Jelal)l 8 NHy i) i
b. ;
i The ammonia NH; in reaction 1 is a Lewis base casl 5228 1 Jelill 8 NH; LigaYl e i
C.
The ammonia NH; in reaction 2 is a Bronsted- sl — Bllig p iaea 2 Jelill & NH; Ligadl yaad
Lowry acid
d.
The ammonia NH; in reaction 2 is an electron lig AN =g s 2 Jelall 3 NH; Liga¥) yfiad

pair acceptor



Q.15: saclidl - jaex]l Olples o Jolill OMelai plaxiwl Using of neutralization reactions in acid-base titrations Mark(s): 5/5

Which of the following is true regarding the titration ool Bpleall nies e Lok Fmaa b Lea \.__.;,-i

curve below?

12 /""_-.

10
8 ]
-
Learning Outcomes Covered
o CHM.5.3.04.004
a.
The acid is strong, and the base is weak i) eal sa DLl CalISNg Ahieiia sas il g8 Lmenll
and the suitable indicator is Methyl red
I
1
b.!
1 £
E The acid is strong, and the base is strong Usafigag 3 s A0 asllls 08 530 lally (58 iaeal)
1
' and the suitable indicator is Bromothymol blue
i
1
1
1
[ T T T T T T T T T T
c.
The acid is weak, and the base is strong el iy s Al caslslly dugd sae il Chiida mend)
and the suitable indicator is Methyl orange
d.

The acid is weak, and the base is weak Gl Aol Caslsl]s Adaeiin Baslilly i meall

and the suitable indicator is Bromophenol blue Usidang ol



Q.16: saclil gi yaaxl Gl d>)ay baclill gi Yoozl Bgd Gu d5)sl The relation between the strength of an acid or base and its degree Mark(s): 5/5

of ionization

Regarding the figure below, which of the following is S Al Le ol bl UL gl L

correct?

Learning Outcomes Covered

o CHM.5.3.04.002

a.
The light glows brightly in 2 because HCI S HOL Jmea (8 2 g ikl ag C"- i A5
ionizes only partially L e
b.
The light is dim in 1 because CH,COOH is &8 Umea CH;COOH Y 1 4 Bali Ll ppin s
a strong acid
e H
C.. i
E The light glows brightly in 2 because HCI is 55t Uiman HOI oY 2 3 Ghlu Bag rlaall zag E
: ' ] :
[ a strong acid ]
i i
1 1
1 1
| T T T T o
d.

The light is dim in 1 because CH;COOH ionizes CH3COOH [men (N 1 3 Gl - loadl) gsum (355
completely el ool




Q.17: 4gall LAJI Voltaic cells Mark(s): 5/5

In the voltaic cell shown in the figure below, which of Al o lead) i__gi colial U1 8 Raiigall Aalgdll ARY) 3

the following statements is true? Plamm

- =

. - Salt bridge : 3 - .
Zinc strip g Copper strip (xaja st s Bhs e
) Zn - Cu [ ) Zn [ KO Cu i
Learning Outcomes Covered
o CHM.5.3.05.004
a.
Uses electrical energy to cause a chemical (e Uel Slaa Al el Alllall aodns
reaction
B
[ ]
b.!
E The wire can serve as a pathway for electrons to e Al gl e ilig BEIYT S jleseS Aol Lo
1
: , , : oslall =4
I flow from the zinc strip to the copper strip ~
i
1
1
| e T T T T
C.
Electrons move through the salt bridge to el dga ) Youas dalall 55kl o wilig fRN ol jaw
the copper side
d.
Positive zinc ions build up around the zinc FanSl ll Joa Bamgall ()il ciligl a8lpm
;J:u.a__ﬂa'.llj

electrode



Q.18: JIjisVlg samS VI Ollelay &ga> dlal yaxig dulsl 2g> Wl Caleulation of cell potential and determination of the spontaneity Mark(s): 5/5

of redox reactions

The following reduction half-reactions represent the cailadll Al Aubeanl) LAY A0 Asdadll R edlels Jid

half-cells of a voltaic cell. which of the following is o A i
(pddea Sl [PV S

correct?
Co?t+2e~=Co .E?(V)=-0.8
Pt2+ +2e~ =Pt £E°(V)-+1.18
o - TN PR

Learning Outcomes Covered

o CHM.5.3.05.004



Q.19: il yeSdl Jul=idl Electrolysis Mark(s): 5/5

Which of the following is true regarding the electrochemical o Atlias€y o=l AT 3l Lad mnia b e i__.:,'i
cell in the figure below? eslaaf gl

_ -
/”(_!&Ifrai:ge P

Learning Outcomes Covered

o CHM.5.3.05.018

a.
The reaction continues until the zinc strip is used up, Oeayall bl Sllgnnd e Jeolill e
and then the reaction stops delill B &
b.
Converts chemical energy fo electrical energy A8 il ) Asliesll Al Jons
C.
Spontaneous oxidation and reduction reactions Alal il 5okl cOle i Gaaan
occur
d.
Non-spontaneous oxidation and reduction reactions Aglal e Jhpaly sasl el Gaaas

occur



Q.20: z)oYI 4105 Salt Hydrolysis Mark(s): 5/5

Which of the following salts produces an acidic feladl A oyl Lanie Liman Volaa o 4l

solution when it dissolves in water?

Learning Outcomes Covered

o CHM.5.3.04.006

a.
Potassium fluoride KF KF asaigdl a)gld
P S S S S S N S S N S S S o 1
1 1
b.} i
1 1
- Ammonium nitrate NH,NO4 NH,NO; a5 00¥ ol s i
: :
1 1
1 1
L T o
c.
Rubidium acetate RbC,H;0, RbC,H;0, asgaus )l il
d.

Calcium carbonate CaCQ, CaCO; asdlEll i &



Q.21: saclddl - jaex]l Olples o Joleill OMelai plaxiwl Using neutralization reactions in acid-base titrations Mark(s): 5/5

In an acid-base fitration, 25.80 mL of a sulfuric acid Jslaa e 25.80 ML 3pbe 5 30l — Lmeall 5plea 3
solution H,S0, is titrated to the end point e 5470 ML lsies dulgll ddai a H,S0, elsysll i

by 54.70 mL of 0.650044 potassium hydroxide KOH KOH psutisdl 203308 (0 0.6500 M Jolae

solution. What is the molarity of the H,S0O, solution? i .
® H,S0, Jslas 4u)¥sa Lad

H2804(aq) + ZKOH(aq) - KESO?:I-(aq) + 2H20(|)

Learning Outcomes Covered

o CHM.5.3.04.004

| 1.4 M
e
0.7 M
| 1.2 M
d.



Q.22: d8slyell aclgilly yblasVl - bacldll gi yawzll Gili d>)ay sacli] gi yowall 858 bl Conjugate acids - bases Mark(s): 5/5

Which of the following is considered a conjugate £ ool imen o) el b e éi
acid —base pair?
Learning Outcomes Covered

o CHM.5.3.04.002

a.
H,PO, , HPO,>
bl
5 HNO, , NO,™
C.
H,0 , 0>
d.



Q.23: Ulw> pH gpOH diiladl JJlxall (6 Calculation of the pH and pOH in aqueous solutions Mark(s): 5/5

The pH of a 0.200 M solution of hydrofluoric acid HF Slijsldy gl iaea 36 0.200 M gl pH s gl o35

is 2.15. What is the Ka value of HF acid? YHF _aesiKa deala. 2.15 s HF

Learning Outcomes Covered

o CHM.5.3.04.005

3.2 x107°
b.;' """""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""
2.6 x 107
4.7 x 1071
d.



Q.24: Jclgilly yolasW Gusglg )s) — Miitigyg yugsiati z3lei diylis Comparison of Arrhenius, Bronsted - Lowry, and Lewis models of Mark(s): 5/5

acids and bases

What is the substance that contains hydrogen, and Crag gl Sl z Y ey Cangoae o gial il
ionizes to produce hydrogen ions in aqueous solution? ?L;_?Ldll Jd

Learning Outcomes Covered

o CHM.5.3.04.001

a.
Lewis acid o imen
b.
Lewis base Qg 3B
e L]
1 1
c! -
1
iArrhenius acid oesiidy)  man
i
1 -
i i
1 1
[ o o o R R N R R R R RN N N N R R R RN NN RN RN N N R R RN RN RN NN N N RN RN RN RN RN RN RN N N NN R RN NN RN RN NN N N RN R NN RN NN NN RN N N R NN RN NN RN RN N N R R RN RN RN NN RN N N R R R RN NN AN N N R M o
d.

Arrhenius base esand o3



Q.25: JlisVlg 8auS Ul SVsleo ojg) dodivg g Jelaill chuni by=j - JlisVlg awS VI OVslss jg Balancing Redox Equations Mark(s): 5/5

Using the half-reaction method to balance the Lo o Jlalg 5y =Dl i Qs dalEl Caeas a.a.gl_-. aladial
oxidation—reduction reactions, what is the correct € epnaadl Jotaall 5 60 (ol Gam eall iy jeall Albleal

balanced equation for the following reaction in

acidic solution?

|2 (s) + S2C)32_(aq) — S.’ZC)42_(aq) + I_(aq)

Learning Outcomes Covered

o CHM.5.3.05.002

a.
28,0, +2H,0 + 1, —» 28,0,7 + 4H" + 2I
5 1 '5
i S,0,” +H,0+1, —»8,02 +2H" +2I i
C.
$,0,” +H,0O+1, —»8,0,27 +2H" + 1
d.

82032_ + IQ_ + 2H+ — 82042_ + Hzo + 2|_



