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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 D) G gl 5 - i AN il g9 8 5 - ) A e Jo i) - il ppall (8l g - (313l Apas ) Jllaall  dpeaand) Jollaall Aals aibad 4

oeadd) ELS (3,9 A0 eV Jv-VEN A Sudlaall ¢ya &)
Which of the following solutions is acidic on litmus paper?

_ ’\”> ]

-

Ly

M Adsaa | @
hid BJslaa | b
Lsi C Jslaa c
s B g 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

plhac) yie (A88) yal) B lal) (aaal) ) g5l g A83) yal) Baslal) g (331 jal) (aaal) g BaelBl) g (aan) 1adaa ¢ gldidii g 4y ALl 188 g a0 ) gil) g (alaaY) Ci oy
£18 pda pilad i dapal) g dpiliassl) i slaal)

Which of the following is not a conjugate acid- base pair? (38e 52018 mea 7)ol i lae __,-',

HSO3 /S03~ 2

H,0*/OH- b
H,0/0H" c

HClo,/Clo;
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Define acids and bases according to Lewis theory

gl &g 1 a8 g a0 Bl g alaal) iy

What is the similarity between
the following two formulas?

Both are Lewis acids

Both are Arrhenius acids
Both are Arrhenius bases

Both are Lewis bases

M——

ol el (42l 45 L

wdgaallazs O A
sl palallaxx Q B
ssmlelglaxs O C

wfelilaxs 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

Which of the following statements is correct regarding the @ Adl bl W oalea: Blem Lok Jaaeo S0N Salileall _éi

following ionization equations?

ol Al Cmanll
lonization equation Acid
H2S = H* + HS— oW ol (el Sy sl
Hydrosulfuric, first ionization
HE=H*+ s¥ L N VST |
Hydrosulfuric, second ionization

Expression of the ionization constant of hydrosulfuric T . TN “
acid. The first ionization is. .. S ¥ ol s o G b

_[H5T]
©T S

_[H*1157]
[HS"]

a

_ [HY][HS]
¢ [HS]

_HWHST] g

e %)
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5

Relate the strength of weak bases to the numerical values of Kb

Kb o) cutid Lam) a8l g digaal) 30 gil) 5 g8 ¢yas oy

What is the weakest base among the following

bases in the table below?

Ks (298 K) Base T
5.0x10°* Ethylamine Ol S
4.3x10°* Methylamine el Jiliaa
2.5x10°5 Ammonia i gal
4.3x10 " Aniline Sl

Ethylamine Gl Sl
Methylamine (el Jisa
Ammonia L gal
Aniline ki
5

$ A Jgaad) &AL ae gill (s (e cinia¥) 38 La

O A
OB
O C
OD
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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 statements is correct bl Alslaay (Blay Lagh dasaa 3000 ol Jlall (5

according to the following ionization equation?

HCN(aq) + H;O(l) = H30*(aq) + CN~(aq)

The equilibrium lies far to the right because Uda dlba CN™ aahall s2e @) o Cpadll () 1wy Gl5Y) assy a
the conjugate base CN™ has a greater attraction H,0 s:clill e LI H® (80

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

The equilibrium lies far to the left because the Gia ok CN™ @il sac il o Sl ) 1 oY) 4a

conjugate base CN™ has a greater attraction H,0 s:clill e ST H' (080 b
for the H'ion than does the base H,0
The equilibrium lies far to the right because Gaa Slhs CN™ ahyall sac Wl oY Osadl M 1wy I3V ass

the conjugate base CN™ has less attraction H,0 saclil o 3 HT oot C
for the H'ion than does the base H,0

The equilibrium lies far to the left because Gaa b CON™ Zasyall sac B oY bl 10 oY) 4

the conjugate base CN™ has less attraction H,0 sacldl o S H® a8 d

for the H'ion than does the base H,0
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Use Kw to calculate the hydronium ion and hydroxide ion concentration at a given temperature

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

What is the ion concentration H* of an aqueous Gl AU eI H* el 38 5L

solution that has [OH™] = 1.0 X 107*M? f[OH"] = 1.0x 107*M

10X10°0*M O A

1.0x10°'"M OB

10x100’M O €
1.0x10M 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 43,3 25 5 ) s Ao ya die pH Aiagant) a9 2S00 99 paio ) Gl S8 (e Jslae Lpaolh g duda gan g

Which of the following solutions is basic? fsac 0E Ll \_;i
298 K xc 3815l
( Concentrations at 298 K) ( e )
Gsalll jrac -l ele SO sle Byed (lad
Lemon juice Seawater Pure water Coffee cup
[H*]= 6.0x 1073 [OH~]=1.0x 10~ [OH-]= 1.0x 10~7 [H*]= 1.0x 105
Pure water o sle O A
Lemon juice Gsalll juac @) B
Seawater sl el O C
Coffee cup B5¢d laid 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

5L dax>Jglxe § HiSOu jaa> e 0.005 mol e iz Jalxa) Juzgsisg)l a3yl daddle

2.3 O
2.7 O

A
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Calculate the acid dissociation constant, Ka, given acid concentration, [H+] and pH

PH s [H+] caeall 38 5 slas) die« Ka paaadl s el qunny

If you are given an acid solution 0.20 M,

pOH = 9.37 What is this acid formula?

POH = 9.37 50.20 M 6)S5 _imen Jstas cuacl 13

$ uaaall 138 daia Lad

Ka (298 k) el e
Acid formula
6.3 x 104 HF
6.2 x 10-10 HCN
1.75x 105 CH,COOH
275x10° HBrO

HF

HCN

CH,COOH

HBroO

(2]




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

11

Describe the titration curve of acid with base with respect to nature of solution at equivalence point

LS A e glaall Aahy (gla Lo 5208 ga an) 8 jlaall iaie cheay

In relation to the titration curve and indicators table below.

Which of the following is incorrect?

S 5 BrERE] ST
Methyl orange | Phenolphthalein Indicator
3.1-4.2 8.0-10.0 R

I Indicator range

colial Caslel Jsang Splaall aias 3l Led

?n..a.s..‘)_&d:a‘l._ah‘__gi

—t r—r—t—t—t—
O % 10 1% 20 25 30 35 40 45 50O
Veluome ot bare added (~

) bt S e

The equivalence point is within the methyl orange range Sl Juall (RIS (530 e ai S o A
Phenolphthalein indicator’s color changes ISl Ak vie gl iy 0ulG gl LRSS B
at the equivalence point

The acid is HCOOH, and the base is NaOH NaOH :xclilly « HCOOH jaeall C
The acid is weak, and the base is strong Lo Saclilly ¢ Clana (vaaall D
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Describe the titration curve of acid with base with respect to indicator used and its color change

Agl i g pddiceal) CAAISIL glal Lash 3aeld pa aaad § plaal) ada Ciuay

. Which of the following statements is correct according to the i) o) Jgaa 5 5 el Sadas ($als Lad lanane OGN ) jladl ‘__,3
titration curve and indicator table shown below? Tolial A gall
13
12
11
10-
-
a8
adsh sae —assh 7
Indicator range Indicator :
8.2-10 Ol i » =
Phenolphthalein 3
6.0-7.6 Jadiseg il G0 =
Bromthymol blue o ' oo —r— T
O S 10 1S 20 25 30 35 40 as SO
Volume of 0.100 M NaOH added (mL)
(ML) ot ©0.100 MNaOM am>
A. The acid is weak, and Phenolphthalein is the suitable 90 3 daal) 0da B daladiod Galiall CAZIS) ) ciaud Gaeadl A
indicator to use in this titration Cpallail gluadl)
B. The acid is strong, and Bromothymol blue is the 3250 9 Bdaall 03a B Adladind canliadl aISl 5 of Gaeall B
suitable indicator to use in this titration Jgast g g ll
C. The acid is strong, and Phenolphthalein is the suitable 38 el aia B Adlaiied cacial) caBS) 5 5 8 Gaaadl C
indicator to use in this titration Al gldlt
D. The acid is weak, and Bromothymol blue is the 3250 98 5 daal) 238 i Aslaiiad canbial) CaZSl 5 camed Gaaad D
suitable indicator to use in this titration Joati e s )

12
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Calculate the molarity (concentration) and volume of a solution using titration data

8 ylaal) cilily aladialy J slaal) aaa g - 58 - 4 Y gall o

What is the molarity of H;PO, solution if 15.00 mL 15.00 mL 5313 H3PO, Jslae 4 ¥5e L
of 0.500 M NaOH solution is needed 25.00 mL dslead NaOH (5lae 0.500 M 50
to neutralize 25.00 mL of the acid solution? Soaasll Jolaa

H3P0, (o) + 3NaOH ,q) ~ NagP0, o) + 3H,0,

00075M O A

0005M (O B

0.1M o C

o200 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 Liiaa Agac ) g Apuaan) 43U g€ g -Jalatia - gaold - aaa pelall £ gi 303y

Which of the following salts produces an acidic Celdll 3 Gagy Lasic Guaas Yylaa s 60 Z2Y1 (0 (81

solution when it dissolves in water?

Potassium fluoride KF KF agudigdl )9 O A
Ammonium nitrate NH,NO, NHNO; 5 puigad) i O B
Rubidium acetate RbC.H,0, ROCHO, ssicid (O C
Calcium carbonate CaCO, Caco, pptd ciins () D
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Distinguish between oxidation and reduction in terms of loss and gain of electrons, oxygen and hydrogen

Cp oot s G g il g ASY) aeaS g (188 Eua e J) AN g B2 les G e

What substance is oxidized in il Alalaall B sl 3D salall La
the following equation?

2Br~ + Cl, — Bry + 2CI°
cr O A
Br @) B
Cl; O C

Br; O D
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Identify oxidizing agent and reducing agent in a redox reaction

DAY 3y Sl 8 J el Jalal) g 2k gall Jalal) 25,

What substance is the oxidizing agent in the following equation

Ju el 3 uSEe LelaS Leas 301 3511 L

Br,+ SO, + K,S04 + 2H,0 — 2H,S0O, + 2KBr
Br, O A
SO, O B
K;s0, O C

HO O D

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

20 g8l (e Ae ganal 188 g il jall g il gl g pualinll acslil) ase dasy

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

Cros

08V dsa B (Cr) 2980 sais LSl s L
ga il

20 A
60O B
20 C
60O D
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Distinguish between oxidation and reduction in terms of change in oxidation number

Qaslil) dae 8 3l Eua he JIEAY g B G i

In the rection equation below, if you know that 2Sha Jale g8 Cly Jelinall o caale 13) colial Jelill dlslas
the reactant Cl, is an oxidizing agent. Which of

Sornie S8 dhemy L Las
the following describe it correctly? - & ;

2K(s) + Clx(g) — 2KCI(s)

S;é‘d.b&—mhm;_jg—ab_,jﬁ!%

A
Gains electrons - its oxidation number increases — it is the oxidized
s;..«sﬁdm—.;.stsm.\_.,'g-.-_‘u,):ssg.ﬁ@ B

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

Jal al Eiay — sk As S — cilig 280 quass c

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

Jimal 4l Giaas — s2sh 230 Jis — il U S

loses electrons — its oxidation number decreases - it is the reduced
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Balance redox reaction in acidic medium using half-reaction method

Al Jo il Ay b alaiuly e By 8 J) A8 ol o)

For the following reaction in acidic solution, 2 g 3 W el Lyl
what is the coefficient for
NO, when the equation is balanced?

Bgyge Dsbab) st Lie NO; 638 it bl Lo

Sn + NO; — SnO, + NO,

= W o
© O O O
g 0O = »
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Balance redox reaction in basic medium using half-reaction method

nalll Jo i) Ay jh alaiinly 308 by 3 J)EAYISausY) Jol o))

Which of the following is the correct balanced  52sY) Joliil dasaiall 439 gal) Aslaall & b Laa i
redox equation for the following reaction e Ul Ciual 48y )b aladiuly AUl J) 358 g
using the half-reaction method ?

SEO;E-[;}M * Cl‘o}]aq] e — Seo-lz_(afl) c CINQ]

by

G
¢ (Ab«

in basic medium S
25€0;> 4+ 5CI05 aq + 2H' — & 28607 ny + 5Chg + H:0y O A
25€0;% (aq) + 5CI0; (aq) + H. Oy —— 25e0,% (aq) + 5Clyg) +2H’ O B
55€0;% (aq) + 2CI0;7(aq) + 2H" ———» 550, aq) + Clyq) + H:Opy O C

556057 (ag)+ 2CI05 (s + H10( ——» 58602 sy + Chyg + 2HO™ 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

il g KU s olad) Jadaa g Jo il g Adaad ¢ cud g I J glaall- Gllad) (Alatal) 5 laiil) o g ¢ g3YI- Aulilald) of Al oll) AIAY) il gSa da3y

Regarding the cell in the figure below. Which of Lol U & daagall AL Glat Lo

The following is incorrect? Smna s b L

A salt bridge allows ions to pass from one side GAT M A e s s e Al Ll Tl a
to another

Electrons flow through the wire from the oxidation el 32uSY1 Jelis (e cllall e iy 51 Jaus
half-reaction to the reduction half-reaction 4““3' JEaYl delis )

This cell converts electrical energy to chemical Adlaas Al ) 480 56! AU 2080 o3a Jgad
energy
A spontaneous redox reaction takes place a0l JIaly sasl Gildee i d
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Write the oxidation and reduction half-reactions occurring at cathode and anode for a voltaic cell

Ll g8 4087 3 iLSl) g a i) e Caand ) J) AN Jo i Chuai g 5wy Jo U chual Adalae 5

Regarding the cell in the figure below. Which of

the following is correct?

Voltaic cell

Aatgh s

oLl Ui & Aol LG Gl Ly

L)
. T Au
/]

28l Jels

Cathode reaction

26 Jelis

Anode reaction

pssial¥) dagdin AR 5
Change in mass

of aluminum sheet

Al — AP + 3e”

Au —» AU + 3e”

Increases  Jajn

AP + 3e” —» Al

AUt + 3e” —» Au

Decreases &

AP* + 3¢~ — Al

Au —» AU+ 3e”

Increases Alay

Au** + 3" —» Au

Al — AP + 3e”

Decreases &

22

‘.'C.._amé‘..:l.u-_‘-
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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

Al ye of AlAN ) 35AY) 5 Sy S CuilS 1) L aad pa cApiliasS g gl AQAN Gl agad) ciluad LAY Gibady 4uldl) 3 ggal) il g

A voltaic cell consists of the following half-reduction Pl Lae ol (0N dbal) JRaY) cllell e Aol i (S0

reactions, which of the following is correct? e
Be?* + 2e~ == Be E°(V) - —1847
Pt?* + 2e~ = Pt E° (V) - +1.18
Jelall g4 (E®) sl o 39! Yt
Reaction Type Electrochemical Cell Potential ( E° ) Anode Cathode
e (+0.667 V) Pt Be A
Spontaneous
S (+3.027 V) Be Pt B
Spontaneous
il (-3.027 V) Pt Be ¢
Nonspontaneous
e (- 0.667 V) Be Pt D
Nonspontaneous




02025-2024 G oyl Joadl) —addze pie W) sleS

24

Write the cell notation and the overall chemical equation for a redox reaction occurring in a voltaic cell

Al b A8 L8 Gaany o M) 1 J5AY)-5ausY) Jo il ALals)) Aibiasst) Alalaad) g AdA) Jaa 5 ciiSy

Al gil) A48l e 5 Jlay b Laa

Which of the following represents the cell notation for the voltaic cell

Ni2*(aq) + Mg(s) — Ni(s) + Mg?*(aq)
Ni2*(aq) | Ni(s) || Mg(s)  Mg?*(aq) A

Mg?*(a) | Mg(s) | NiZ*(aq) I Nis) () B

Mg(s) | Ni(s) || Ni2*(aqg) | Mg?*(aq) )| C

Mg(s) | Mg (@a) [INiZ*(ag) INis) O D

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

ApilaasS g g8 AR AL J) Fid)-Bans) JoUl use Jol ¢) ja) ¢fSay S sy

Regarding the cell in the figure below. Which of
the following is correct?

y

C

\@

!:. -
%
It is a voltaic cell and a spontaneous redox

reactions take place

It is an electrolytic cell and a spontaneous redox

reactions take place

e flow

f ttre [N

oliaf A 3 A gall BTG (3les Lad
Sraa sr'\‘._n Lea g_gf
HT}] I

-

Aol J)paly 5ol EDleln g Gaasy 1algh L)

ASEE J1aly saus) SSle s g Guaasy Al S 4a)

It is a voltaic cell and nonspontaneous redox

reactions take place

It is an electrolytic cell and nonspontaneous redox

reactions take place

Sl 9,51 /2

sty oSl el Lo aaady Lalh A2

Jizaly 52l Mol Lpd aiasy dady 51 Aal)

I

el guid| § Tl Gl (el et 3ot

25




