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List general properties of aqueous acids (taste, color of indicators, reaction with metals, metal carbonates
and bases, and electrical conductivity)

o Sl G gl 5 - i AN il g9 8 5 - ) A e Jo i) - il ppall (8l g - (3al)- Apas ) Jllaall g dpedaand) Jllaall Auls aibad S

When hydrochloric acid HCl,, reacts with 22HCliaq) &li)glSy jagll aes Jolin Leie
Calcium carbonate , the formed gas is .................. ... o OsSiall Gl gl gy <

hydrogen s O A
nitrogen sl O B
carbon dioxide Oe) sl 8 O C
carbon monoxide O95SH 2aSH Jf o D
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Define acids and bases according to Brgnsted-Lowry theory, indicating the acid, base, conjugate acid, conjugate
base and conjugate acid-base pairs, when chemical equations, formula or space-filling models are given

slhac) die (488 yal) baclal) (aaal) ) g5 g ABSI yal) Baclal) g (331 jal) Gaaal) g Bac LBl g (aand) 333 ¢ gldidi gy 4y Al LB g ac) ghl) g (alaaY) Ci oy

£1,4) £da g ilad 9 daall g Lilaasl) e alaalf

-

Which of the following is the conjugate acid TNH3 dimall soclall §1 je s Lyl !

of the weak base NH3?

NH;
NH3
NH,

NH;

O A
OB
O C
O D
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Define acids and bases according to Lewis theory

ol Ay il g a0) gl g aleal) iy

What does NH3 represent in the reaction bl Jelill i NH3 Jidi 5L

below?

F H F

H
|/ |

H—N! ‘B—F ——= H—N—B—F

H F H F
Lewis acid e O A
Arrhenius base sy O B
Arrhenius acid sl s @) C
Lewis base ol sacl o D
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Define acid ionization constant, Ka, writing the ionization constant expression for different weak acids

Aats ol Almial) (aalaadU cplil) el e 4SS o U ¢ K Glaaad) ol el G oy

What is the acid ionization constant of the equation shown below? folaal Al Adlaall ol (6 Gl s e

HNO,,, + H,0, SH0*  +NO;

2(aq 27(l) (aq) 2 (aq)

K—M OA

A [HNO][H;0]

Ka [HNDZ]

“mome;; O B

K _ [HNO;][H20] O C

3 [H30%][No3z]

_ [Hz0%]INO3]
e [HNO;] O D
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Relate the strength of weak bases to the numerical values of Kb

Kb calil) cutid Lamd) al) g ddscal) a0 gal) 5 gb ¢y oy

What is the correct order of the following bases in A se) @l masall s il L
order of strength from weakest to strongest? fe Y ) G (e LB rn
Ks (298 K) Base el
5.0x107* Ethylamine (el S
4.3x10°* Methylamine Oal Jisa
2.5x10°° Ammonia Ligal
4.3x10°1° Aniline K
Aniline - Ammonia — Ethylamine — Methylamine el Qe el Sl gale bl O
Aniline—»Ammonia — Methylamine — Ethylamine Ol O e pal dl sl ol O
Methylamine — Ethylamine — Aniline - Ammonia Lo galemgalol e cad Jile sl Jiie O
Ethylamine — Methylamine — Ammonia — Aniline ol e Lo gl el e el S0 O
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Identify the relationship between the strength of an acid and its conjugate base and the strength of a
base and its conjugate acid

(38 pall Lguaan g La 518 § g8 g 438 yal) Alacl8 g La e 568 (s ABMal) 2a3y

Which of the following is true according to the A Jelidly hats Lad e Ly Laa !
following reaction?

HCZHJOZ(QQ) +"20(n = Cz";OE(a‘” +”30;q

The ionization equilibrium lies far to the left d ol gy O A
The ionization equilibrium lies far to the right Cuadl ol ol 530 4y O B
Conjugate base C;H30,- is weaker than H;O base H,0 sxlill e il CoH,0, 4l ydiscldd O C
H,O base has a greater attraction for the H* ion than does Ht & G H,0 saclill i O D
the base C;H:0>

CoH;0; s:elill (5 Sl
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Use Kw to calculate the hydronium ion and hydroxide ion concentration at a given temperature

oasall g Aiyma B) A 3 26 2aaS g pagd) ol p s gugd) Gl 5SS ileuad K iy

What is the value of [0H™] of an aqueous solution  ¢298K xc [H*] = 1.0 X 1073 M o & e Jsladd [0H] 2edi
that have [H*]=1.0 x 10 3M at 298K?

1.0x 10711 M O A
1.0x1073 ™ O B
1.0x 1074 ™ O C
1.0 X 1071 M O D
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Relate the acidity and basicity of an aqueous solution to the hydronium and hydroxide ion concentration
and pH at 25C
4l A 3 25 8))a Ao ais pH Audagaad) A a9 2eaS 9 pagd) Gugal g psigutgd) Gisal S (e Jglae Lyaoll g dudagan Jay

vvhat I1s the correct ascenaing oraer accoraing 1o A s el gaolalll S L
the pH value for each of the following solutions? ¢ adul el e S5 pH

A ) a5t o3l yuse e —a
Household ammonia Lemon juice Milk of magnesia Milk
pOH=2.10 pH=2.37 [OH"]=3.2x 10~* [H*]=3.2x 1077

Gl W) e Leatidl Gada e qulall & Ggalll jas O A
| rY g s B
tinall e = Ggadll pme o Adidl Liged| e udall

il W L) nodn AT RGP <K e C
- Ssad) = Headll pime o udall e sl cada O

bl il = dall = gl e e Adiidl il O D
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Calculate the pH of a strong acid given its concentration

oS Al by 5 g8 (aand H (s gl pd ) cany

vvnat 1s the correct ascendaing order accorading o Aad s masiall gasleanl D e
the pH value for each of the following solutions? ¢ Al Jdlaall fhe JSI pH
D Jslaadt C B Joladll A Jolaal
Solution D Solution C Solution B Solution A

0.001 M H2S04 | pure water 4 sla 0.001 M HCI 0.001 M HF

Solution D — solution B — solution A — solution C C Jsaall « A Jshaall &« Bglaall « D Jylaall
Solution B — solution € — solution D — solution A A Jsladll — D Jslaall « Clslaall « B Jolaall
Solution € — solution A — solution B — solution D D Jsadll « B Jslaall « Adslaall «— € Jslal)

Solution A — solution B — solution C — solution D D Jsadll € Jsladll — Bsadll « A Jsladll
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Calculate the acid dissociation constant, Ka, given acid concentration, [H+] and pH

PH s [HH+] wead) 385 slae) diec Ka paaad) ol cull ay

What is the k, of 0.00330M solution of benzoic acid (CeHsCOOH) dligridll (aan Jglaal Ka dad L
= ? »
(GoF ORI, FRH-=10703 ¢pOH =10.7050.00330M »jS5
A. 2.5x 1077
B. 761075
C. 1.6x1077
D: 89x 1073
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Describe the titration curve of acid with base with respect to nature of solution at equivalence point

SISl A die J glaal) daday (3lat Lasd Bacld pa laaad B plaal) ade Ciiay

In relation to the titration curve and indicators table below. ol Caslsl Jyang 5ptaall iadas ala Led

Which of the following is incorrect? Srsaia b 4;&_, s

s A
o] o ot 872
{ W4
B FRR ] Pyl ] :
Methyl orange | Phenolphthalein Indicator -
3.1-4.2 8.0-10.0 Sl s H
Indicator range ® % % 10 15 20 2 20 3 40 4

|The equivalence point is within the methyl orange range P iaal) CAAS 530 (i s PSS ALski a

Phenolphthalein indicator’s color changes KAl Al e aigl i ol il CRSIS

at the equivalence point ' b
The acid is HCOOH, and the base is NaOH NaOH z:lilly « HCOOH yasall C
The acid is weak, and the base is strong ) EStiah Ghatl it d
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Describe the titration curve of acid with base with respect to indicator used and its color change

gl ity piiecal) CREISIL gl Lad 5251 ga aand 8 slaall inie chisy

Which of the following statements is correct according to the

14—
13+
12+
11—
104

titration curve and indicator table shown below?

pH
-~

0—4—1—'

Sl Jgang Bplaall iaies 3lats et daisa L)) ol

oLl daiiagall

T T 1 T T T T T

Methyl orange gl Jiul) Methyl red i el

Bromothymol blue Jsefses sl (335

3.2-4.6 4.2-6.2

6.0-7.6

The acid is strong and the base is weak, and methyl red is

the suitable indicator

The acid and the base are strong, and bromothymol blue

is the suitable indicator

The acid and the base are weak, and bromothymol blue

is the suitable indicator

The acid is weak and the base is strong, and methyl orange

is the suitable indicator

Sl janl g Coslidl (a2, hiea Bacllly g5 (aanll

Jpatisan,ll By sh caulsdl Cati€lly (iid saelily (5 meall

Jsatigagpll 35 5p canladl CatiSlly cAiseia Baelilly Cisaiia aeall

12

Al el ga aliall adISlg cdgd saclilly Cianda Jaeall

O A
OB
O C
O D
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Calculate the molarity (concentration) and volume of a solution using titration data

8 plaal) Uil aladiuls Jglaal) aaa g - 58 53l A Y gall Gaa

What is the molarity of H,8O, solution

e 74.30 ML 43113 H,80, Jslae 450 L

2 45.78 mbL dsaa NaOH Jgae 0.4388 M

if 74.30 mL of 0.4388 M NaOH solution is needed
to neutralize 45.78 mL of the acid solution?

H;504(aq) + 2NaOH(oq) = Na3504(,q) + ZH, 0y,

‘.'._..34;.1' J’AA.A

0.3561 M

0.1569 M

0.4211 M

0.2320 M

O A
OB
Q| €
O D
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Identify the type of salt (acidic, basic or neutral) and its constituent acid and base with their strengths

Al g8 L 4yae ) g dpaaad) A3l gSa g -Jalatia - g0 B - uaan pelall f g8 233y

Which of the following salt solutions has an
acidic effect on the litmus paper ?

KF

NH4CI
K>S0y

NaHCOs3

O A
O B
OcC
O D
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Distinguish between oxidation and reduction in terms of loss and gain of electrons, oxygen and hydrogen

O 9 )5 (s g g SV uanS g (188 i Cpa J) AN g BanSY) (leS (o S

An iron plate was placed in a solution of copper(ll) 52 LS (I) Lot 2, Jglae (B sl G0 dsjia g o
sulfate as shown in the figure below. Why did the

Sapnl) oot (sl 388 15T 00 S8 8 iagd
color of the iron plate change? 9 g

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

Oxidation of copper atoms to copper(ll) ions (1) oolacll lagd M bl il 5] O A
Reduction of iron (lll) ions by gaining electrons il S Lol (1) pal) ligd Jia O B
Oxidation of iron (lll) ions by losing electrons JCREPY-SRPEIE- (1) QRS (REHEPR SIS O C
Reduction of copper (ll) ions and deposition of copper on the iron plate sl dasiia o peladl) Gy () psladl) gl Jisa) O D
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Identify oxidizing agent and reducing agent in a redox reaction

DAY 33y Joli 8 JFiaall Jalad) g duspall Jalad) 203

What is the oxidizing agent in the following reaction? ?4.9:4\ Jalall & daaf el el L

Nast4 (s) + 4C (s) —_— Nazs (s) +4CO (8)

C OA
cCo OB
Na,SO, O C
Na,s O D

16
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Assign oxidation number to atoms, ions and compounds according to a set of rules

30 g8l (pa Ae ganal LB g LS pall g cili g g pualinll acslilf sae aasy

What is the correct ascending order of the following o8l 8l dae oo A0 all maaall grelaill il L

formulas according to the oxidation number of .
g Pt S 3

chlorine in each of them?

Cl, - NaCl - KCIO; -KCIO

A O NaGl —»Cl, —» KCIO—» KCIO,
B O Cl, ——» NaCl —» KCIO,—>KCIO
C (O Koo, —»NaCl —»Cl, —» KCIO
D () KCIO, —»KCIO —» Cl, — NaCl
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Distinguish between oxidation and reduction in terms of change in oxidation number

Suslil) e A i) Gua e JRAY) 5 BSY) (e

The reaction between nickel and copper (1) chloride loas L Lolad eaagall (1) Geladll 25 JSall py Jo il
shown below. What are the half-reactions for this S JEYly 3ausY) Dol
redox reaction?

52y ol s JY) Jolis Ciuas
Oxidation Half Reaction Reduction Half Reaction
Ni —» Ni?*+ 2e" Cl, — » 2CI" +2e" A
Ni — Ni** +e” Cut+e —, Cu B
Ni — Ni** + 2e” Cu** +2 — 4 Cu (o]
Cu*+e" —— Cu Ni — Ni>* + 2e" D
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Balance redox reaction in acidic medium using half-reaction method

(ohal) Joliil) Ay jh aladialy aaas by B O FAYIS2uSY) Joli 0

When the following redox equation is balanced in an 4:‘1* Lea \-.51 rgaad dylas 8 AJEN JIRaV 528Y) Alsles (g 2

acidic solution, which of the following is correct? T

Fe?* + MnO4s — Fe3* + Mn?*

tigipdl Al 3 H,0 Hy0 eladl clinia aae
Ligjaall Al 50 adsa Z3g3sal) Alalead) L3 H* 23
H,0 position in the Number of water H* position in the .
. Number of H* ions
balanced equation balanced equation
molecules
(Sl ) el e 4 (el ) 5l den 8 A
reactants side (left) products side (right)
(Co) ) sl e (Ll ) Dl 2
products side (right) 4 reactants side (left) 8 =
(Sl ) cDlelind dgn (el ) 25 2gn
reactants side (left) 8 products side (right) 4 C
(Coadl ) Z3l5ll dga (Dl ) Do lisall dga
products side (right) 8 reactants side (left) 4 D
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Balance redox reaction in basic medium using half-reaction method

Analll Jeliil) 48, b aladialy 5308 Jang B J) FAY)-BansY) Jeldl o)

Which of the following is the correct balanced  5s¥) Jeliil dasaall 45 gal)l Alslaall & L Laa i
redox equation for the following reaction el Ciual 43y b aladiuly AU J) 338 g
using the half-reaction method ?

Cl"as) + NOs"ay —» ClO™q + NO,

in basic medium a0 buy &
3CI'+2NO, + 2H' —» CIO"+NO+H,0 O A
2CI+3NO,"+ 20H — 2CIO" +3NO+H,0 O B
3CI+2NO, + 2H" — 4 3CI0+2NO+H,0 O C

3CI+2NO,” + H,0 —» 3CIO" + 2NO + 20H- o D
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Identify components of a voltaic or galvanic cell (anode, cathode, salt bridge or porous barrier, wires,
electrolyte compartments); while explaining the role of each component, when does the reaction start and
determining the direction of electron and current flow

g ASU)] 335 olad) 1a3aa s Jo ) gy Adaad ¢ ol g S () plaall- Gllad] cAalall 5 i) ca Sl o g3 dililad) gl Aol ghl] Adal) il s a2y

What number represents the part that prevents ions & Gkl Joa Silig¥) 4S5 atay A ghall Jiad 3 350 Le
build up around the electrodes in the voltaic cell Lol Aamgall dalgall A1)
shown below?

1 ©A
2 OB
B O|C
4 OD




£2025-2024 3 ol Jaadl) —adize i GU) slaS

22

Write the oxidation and reduction half-reactions occurring at cathode and anode for a voltaic cell

41 8 A0AT 3 S g 3 g0Y) die Gt Al J) AN Jo i chual s 5ausY) Jo il chual Aldas IS,

In the reaction between magnesium and nitrogen L L ol zasall Oy plly aeesidl Gy Jalill A
shown below. What are the half-reactions for this

" el J YNy 5! Dol
redox reaction?

Mg, + Nygy—— Mg;Nys,

52y Yol Ciat JRY) Jol Chuas
Oxidation Half Reaction Reduction Half Reaction
s 3Mg —»3Mg®* + 6 Ny #1607 e I
2 NIRRT 3Mg ——3Mg? + 6e-
< 3Mg —»3Mg? + 6e- N,—FPF il
2 3Mg + 6 —» 3Mg** N+ 6e” —» 2N*
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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

AAL e g AIAN J) FAY) g 8ausY) CDle Ll CuilS 13) La aaad aa cAaibiasS g gl AJAN o ulidl) agad) iluad LAY Gilaly dpulidl) 3 ggadl cibi gy

A voltaic cell consists of the following half-reduction Sl e (sl (A Libad) J5aY) CelE G Aalgl dda (oS

reactions, which of the following is correct? o

-

Ag* + e = Ag . E° (V) = +0.7996

Cr*+3e" = Cr FV--074

269 281l (E%) adall nea Jelad) pgs
Anode Cathode Electrochemical Cell Potential ( E° ) Reaction Type
cr Ag +1.54V i A O
Spontaneous
q.‘:‘l.i.'ﬁ
Ag Cr + 0.0556 V B O
Spontaneous
cr Ag -1.54V w8 c O
Nonspontaneous
AL
Ag cr - 0.0556 V il p O
Nonspontaneous
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Write the cell notation and the overall chemical equation for a redox reaction occurring in a voltaic cell

Lol A 5 Eaay o) J) FAYI-50asY) Jo il ALalS) Ll Alabaal) g A a5 i)

The following reduction half-reactions
represent the half—cells of a voltaic cell.

Which data in the table below is correct?

LAl gall AAN Faaadll LAY 406N daaill JIRAY) cilela Jid

Sdasaa slial Jganll & bl e L.g‘

Half-Reaction gall JelEll

I,(s) + 2e” = 2I"(aq) +0.536 V
Fe’t(aq) + 2e~ = Fe(s) l —0.447V ‘
Jelal) aslh A0 S A0 I e L) EHEN[IEFEN
Spontaneity of the reaction Cell notation The overall cell reaction The cell voltage (£°)

spontaneios %5 | FejFe2+ /L, /1| |, + Fe — Fe2* + 21| +0983V | A

nonspontaneios 4L % | Fa [ Fe2+ //I- /1, | .+ Fe — Fe?* + 2I- -0.983V B

nonspontaneios (‘,-il.m‘);lb F92+ [ Fell |2 /1l Fe2+ + 2 ., |2 + Fe +0.123V C

spontaneios 4t | Fe?*/Fe//I"/l2 | Fe2* + 21 . |, + Fe - 0123V D

24
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Describe how a spontaneous redox reaction of an electrochemical cell can be reversed

LailaaS g g€ AIAT AN ) i) Baws) Jolil e Joli ¢l a) ¢fSay S ciuay

Which of the following is true for the two cells
Ol s
(=P o
7nd . nd S i
(o] el e
. i ‘
' 1
A- The Cell number (1) converts the electrical A N Al esh AN (1) AR, 4080 (5234
energy into chemical energy Yikiia
B- Ansuponut;;ws redox reaction occurs in the cell 5 )58 g 5anesi JEUS (1) A Aulad iy -B
C- The cell number (2) converts chemical energy Al ) Aaassh) ALY (2) Al 4080 J3a3 -C
into electrical energy Ay e
D- A spontaneous redox reaction occurs in the cell . Iy Bacsi JoUs (2 2 30y -D
= @) Al JI sl 8 JeU (2) Al Adad B Sy

§ ] 051 /3 G § gl ol il 30




