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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

Which of the following is a property of facldll Jllae ailiad (o S Les (6

basic solutions?

y

React with metals like zinc to produce hydrogen ‘pas sell e 75 (aw)lall o S ae Jelis a

gas

React with metal carbonates to produce carbon (s Sll sl S8 Y Shlall Qi S ae Jelis

b
dioxide (CO;) gas (COy)
Taste sour g b | ¢
Taste bitter and feel slippery bl dalys Glad) 5 |
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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

glac) Mie (438) all Bas LAl (el Gb}i‘,m\}d\ BaslAl) g (51 jall aaall g 3aslal) § (aeall 33 “_gJJl-Mj)gngEﬂLﬁJ a0 g8l) g paleal) i i
$18N pda zilai ol dipal) i Anibrassl) i alaal)

¢l Jelish i
NHs(aq) + H,0() = NH,*(ag) + OH (ag)

S8l Mgy (man Jhad LAY fall oo o)

Lié H,0 a
kid NH,* b
OH™ s NH; c
H,0 ¢ NHg* d
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Define acids and bases according to Lewis theory
gl &g 1 a8 g a0 Bl g alaal) iy

Why does BCl; represent Lewis's acid ousl saes BCly Jadd 13l
in the following reaction? fAull Jelill 8
:Cle -
| tCl:
3(.;|— B - :Cl:- e SCHQ:CI:
.. | .Y : Cl :
sCIs
Because it is proton acceptor from the base CI” CIm 520 @) fpe Gong pall Jifiase N a
Because it is an electron pair donor to the base CI CF sasldl iy 2<)| wo il mile ay b
Because it is proton donor to the base CI CI saa Wl ) Gy il mile oy C
Because it is an electron pair acceptor from the hase ClI~ ClIm s2a\ll (e iy gl g5l Siltiess a8 d
B
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Define acid ionization constant, Ka, writing the ionization constant expression for different weak acids

datisal) Almdal) (aalaadU cplil) ol et A0S o U ¢ Ka aaad) ol culd G g

ol Adiead) Adaall (laaad) S call pasl e

HNO,,, +H,0, SH,0*  +NO,-

2(aq) (N (aq)

K — (M30*]INOz] -A
. [HNO3]

K. = [HNO>] -B
* [H30*)[No;z]

K= [H30"]INO;] -C
4 [HNO:)(H:0]

K. = [HNO2][H,0] -D
4 [H30%)[no3)
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5

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

Which of the following is correct according to the Folial Joaall 3 52)lsl) aclsally 3hay Lk s 3G Laa gl

bases in the table below?

Ko (298 K) lonization Equation .l alslee Base s ldll
2.5x107° NH3(a@) + HO() = NH;*(aq) + OH™(aq) Ammonia L s
5.0x10™* CoHsNH(a@) + H,0() = C;HsNH;*(ag) + OH-(aq) Ethylamine (el (&
4.3x107 CH3NHz(aq) + HO() = CH3NH3*(aq) + OH™(aq) | Methylamine in Sl
4.3x1071° CgHsNH(aq) + HO() = C¢HsNH;*(aq) + OH-(aq) Aniline o_ﬁ\:ﬁy[

Ammonia solution produces the maximum number g (e 230 oall Ligal) Jslaa = a
of ions
Ethylamine solution produces the maximum number sl e e sl Gaal ) Jslae 0 b
of ions

Aniline solution contains lower concentrations of the = dugdl & Glujall e 3SI5 S e bW Jslaa g5y

un—ionized molecules

Methylamine solution contains higher concentrations of & Gyl (e 315 Lol Je el Jdsall Jglaa Sy d
Augall

the un—ionized molecules
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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

in the following reaction? gl Jeleh i

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

The equilibrium lies far to the left because the base NH; is A NHy sesl@ o bl ) 15 S5V aas a
weak, and the conjugate base OH" Is strong g OH™ iyl saslilly

The equilibrium lies far to the right because the base NH, is Sada NHy 230 oY cuadl ) 1k 25N ags b
weak, and the conjugate base OH" Is strong dggl OH™ Al 520 lly

The equilibrium lies far 1o the left because the base NH; is g NH; s=ldl O el I s Y ap c

strong, and the conjugate base OH" is weak Aiwas OH™ Aalyall sasldlly
The equilibrium lies far to the right because the base NH; is iud NH: el N sl Al By Y aas d
strong, and the conjugate base OH ~is weak Shes OMH" Al 5228l

NS\
& »
@

N\ \ \
\‘\ >
<

\P

7
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Use Kw to calculate the hydronium ion and hydroxide ion concentration at a given temperature
ol g dima B ) A 0 3 a5 o0 sl 9 o g sgd) ) S lsad KW paiisy

What is the value of [OH~]in the orange juice JE ) ppae A [OHT] 4L
at 298 K that have [H*] = 1.0 x 1073M ? f[H*] = 1.0 X 1073M 058 3 298 K =

1.0x107 ™ O A
1.0x1073 M O| B
1.0x107* ™ o Yl
1.0x107* ™M O D
y &
S
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Relate the acidity and basicity of an aqueous solution to the hydronium and hydroxide ion concentration
and pH at 25C

4 b A2 43 25 51 a Aa 3 die pH Adgand) Ao g 2S5l Gl p el i) Gl S (e Jglae pae g Adagan bay

Which of the following aquecus solutions is acidic? ¢ aea Adull daladl Jlladl _;i
298 K 22 38130
( Concentrations at 298 K) ( e 5610
D Jaladl C Jeladl B Jslaall A Jsladl
Solution D Solution C Solution B Solution A
[H*]=4.0x 107* [OH7]=1.0x 1077 [OH"]=1.0x 107 [H*]=1.0x 107%2
Solution A A Jaladll a
Solution B B Jyladl b
Solution C C Jalaall [
Solution D D Jslaall d

K¥'

/
4

¢
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Calculate the pH of a strong acid given its concentration

o S Al Wy 5 B paand pH (A g gl a8 Cny

Which of the following aquecus solutions is the most acidic? ?a__}.‘u;. U_\‘;S" 98 allall ALl Jallaad) __;’}

( Concentrations at 293 K)

(298 K 2= 314l )

D Jsladll C Joladl B Jsladll A Jslaall
Solution D Solution C Solution B Solution A
0.01 M CH:COOH 0.1 M HNO3; 0.005 M H2SO, 0.005 M HCI
= =

Solution A A Jeladl
Solution B B Jyladl b
Solution C C Jslal! c
Solution D D Jlall d
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Calculate the acid dissociation constant, Ka, given acid concentration, [H+] and pH

PH 5 [H+] saaall 38 5 slae aisc Ka paaad) culd el canny

What is the value of K, of 0.0400 M solution of acid HCIO, 0.0400 M 5385 HCIO, (vaen Jolaud K 4 L
¢pH=1.80
with pH=1.80? ; .
5.8x 1073 a
1.0x 102 b
26x 1074 c
4.9% 10 d

‘)
/7

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

SIS Al die J glaal) daday (3l Lasd Bacld aa (laaad B laal) | ade sy

What is the titration in the curve shown in the figure below? ool JSAN 8 i gl iaiall 45 jlaalt e

Titration of an Acid

10 —
8 " =
- Equival¢ncy uﬂ.\
-9 ot 3als) \
Cy O U curpesidin, N IRSI N D A
4
7
2
_—
0 -
Alall doc @) g
Volume of base added
A strong acid with a strong base Ll o g8 g O
A strong acid with a weak base s 5228 2 5 98 S O
A weak acid with a weak base CFIDR LT PURG SUORITN @ |
A weak acid with astrong base i3l ae i G O
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Describe the titration curve of acid with base with respect to indicator used and its color change

gl ity pidiecal) CRESIL gl Lad 3250 ga aanl 8 slaall inie Ciay

Regarding the titration curves below. Which of the faaa sl Les gl olal Bpledll Ciliiniay (3l Lok

following is correct?

Titration of an Acid 8 ulae i Titration of an Acid ae> & lae
” |- -
12
10 -t
// 10 - -
8
i 8
o111 1 1
6 —+
4 11
4 4} -
A
— -—'ff— —t—t—t— ——{— 2
=
0= || get—t—T""
Alall dacll) pas 0
Volume of base added DLl daeli) pa 0 10 20 30 4 S0 6 70
Volume of base added DLl sacli)) pas
Volume of base added
3 o . .. L - .
Callial il JsSsasn oaits | Jsadisagydl 3))
10-8 6.5-5.1 76-6

The curve (1) represents titration of a strong acid and Culiall CalISly g8 5acliy (598 (yaas Brlaa (1) Aniall Jidd

a
a strong base, the right indicator is Bromcresol purple J9pSeagy oresdiy 9 Bilaall
The curve (2) represents titration of a strong acid and Cadlllly disnin Bacliy (598 mas Bylas (2) Aniall Jid) b
a weak base, the right indicator is phenophthalein Callalgnall ga Bylaall Caclial)
The curve (3) represents titration of a strong acid and 2d\Slly ddpnia Bac B (558 aan Sylaa (3) aiall Jid c

a weak base, the right indicator is Bromcresol purple Js30Ssag (oneily g Splaall uslial)

The curve (2) represents fitration of a weak acid and Callllly A8 saclly Caseia (aas Snlaa (2) adall Jia

a strong base, the right indicator is Bromthymol blue Jsadisagsd) )5 98 8pulaall Cauliall
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Calculate the molarity (concentration) and volume of a solution using titration data

8 laal) Gl aladiuls Jglaal) aaa g - 58 - 4 Y gall Gan

A 25.00 mL sample of lithium hydroxide solution LiOH .8l 2000508 (30 25.00 ML Ly ya8 Lic 5yles o5
LiOH, is titrated by 0.425M sulfuric acid H,S0, a4l 2295 0.425 M 5555 HySOy4 cliny SN cans Jslaas
solution, 20.25 mL of the acid solution is required to « Bplaall Ailgs dhan ) Jseasll (manldl Jolaa (0 20.25 mL
reach the end point. What is the molarity of the SLIOH sl 200S 0 Jglae da¥ga L

LiOH solution?

0.6885 M

0.4550 M

a

(2]
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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

Potassium fluoride salt KF dissociates in solution as b dlilaall 2 LS Jolaall 8 KFagaigdl 2)gli =la oSy
in the equation: KF,) - K(yq) + Faq
Which of the following is correct in relation to salt solution? Sl Jslaas by Lok moaian g:,i,,. Las __;i
] pH
Reason
el & Jt-h:u ' a:i,l“ é),! Nlig s 8 F- ,_),:vi :)S.‘, ¢ elall s J&Ll'a'a K* \;lLI)-I‘ ‘J&' 7 A Ji‘ 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 & J&lﬁf lﬂ:u..."\n \_5),1 .‘J\Jﬁ,)g sacld F- _;,_._\i JS], ¢ el e J;Lﬁi N KY ;:1.1,.:‘\ Q&' 7 %) )AS“ 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
elall aa e lin Y Ll g1 mkiew s2ed F7 Sade ¢ el 2 Jelim Y KT cliad oY 7 sls 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
elall & Jr—lﬁf w‘ é)}l .ﬁ.ﬁ,)g sacld F7 v‘):‘i} ¢ elall & J&Lﬁ:\ K* Qu,fi \)‘Y 0 .._5)\4.& D

Because the K™ ions react with water, the F~ ion is a weak Bronsted-Lowery base react Equals 0

with water
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Distinguish between oxidation and reduction in terms of loss and gain of electrons, oxygen and hydrogen

Cp gl g G g g ASY) S g (1488 Cua Gy JISEAY) g oY) Jiles G e

When a solid copper wire is put into a solution of

silver nitrate, a substance precipitates on the copper

wﬁ.w‘&b@J}m\;hﬂnﬂle&.}“w%eﬂ)M

wire and blue solution forms. Which of the following is fsa
correct?
G Jaladll Jay) Jeli chuas 50y Joli o A e ) )
The blue solution Reduction - half-reaction Oxidation — half-reaction | Metal deposited on the wire
1) Celasll col s
(1) o . Ag'+e — Ag Cu —» Cu’ + 2e” Silver aall A
Copper(ll) nitrate
Acaall ol
)-';'-\ Cu — Cu® + 2e’ Ag" + e —» Ag Copper  _uladll B
Silver nitrate
(1) el il c
il —» T » Ag’ Silver  ial
Copper(ll) nitrate et 29 cu Ag+e Ag
Lail) s
o Ag+e — » Ag’ Cu® +2e” —» Cu Copper a3l D

Silver nitrate

15




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

16

Identify oxidizing agent and reducing agent in a redox reaction

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

AN Jeldal) A Jaal) Jalad) La
HS+Cl. —» S+ 2HCI

HS 2
Clz b

S c
HCI ¢

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

In which of the following does the oxidation number of -2 Uglaa cupSl auSbine 036 Sl g 4

sulfur equals -27?

SO, - SO; - HS - SO~
SO, a
SO, b
H,S c
e |9

;:'
'/
U
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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 redox reaction below. What represents Jeli head Jiad 51 L Loliol JI5a¥s 52 Jeli b

the oxidation half-reaction and the reduction half-reaction? SIAAY 1y BacsY)

2Br- + Clz — Br, + 2CI-

J5aY) Jelis Chua kY Jelis (oo
Reduction half-reaction Oxidation Half-Reaction
2Br" + 2e”—» Br, Cl, —» 2CI" + 2e” A
2Br +e"—» Br, Cl, —» 2CI +e" B
Cl, —» 2CI" + 2e” 2Br" + 2e- — Br, c
Cl, + 2e—» 2CI” 2Brr ——» Br, + 2e” D
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Balance redox reaction in acidic medium using half-reaction method

sall) Jo ) A3 jh alaliuly daes by B JIEAYISaasY) Jol o))

S Lea gl L plaan Jolaa B AR J15AY 528Y) dlales (93 2o
aa

When the following redox equation is balanced in an

acidic solution, which of the following is correct?

Br, - BrO; + Br-

. _ . H,O slall clisia aae
Ag)sall dalaall 3 H,0 adse Lgjsall Aladl) A H adge |, )
H,0 position in the Number of water H* position in the ..
. Number of H™ ions
balanced equation balanced equation
molecules
(el ) Dol dgn 6 (0ol ) sl den 12 A
reactants side (left) products side (right)
() ) sl () ) elelid) dga
products side (right) 6 reactants side (left) 12 B
(Jladl ) el 2ga (cond) ) sl Zon 6
reactants side (left) 12 products side (right) C
(Ol ) Zlsall dgn (Dlad) ) e linall dga 6
products side (right) 12 reactants side (left) D
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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  53wsY) Jolidl daaall 435 gal) Aslaall & LU Laa i
redox equation for the following reaction fJe Ul ciual 44y b aladiuly N 1338
using the half-reaction method ?

MDO; +I — MﬂOg g [2

in basic medium Sasld by 3 ‘
61" + 2MnO; + 4H,0 — 31, + 2MnO, O A
61" + 2MnO; — 31, + 2MnO, + 8OH™ o B

61" + 2MnOj; + 8H* — 31, + 2MnO, +4H,0 O C

61" + 2MnOj + 4H,0 — 31, + 2MnO, + 8OH™ 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 (< & Aaagall Al gl Lo

The following is incorrect? Srmania il sr""-‘ les (5!

A salt bridge allows ions to pass from one side Al dga e i) s e Zualall 3kl Tl a
to another

Electrons flow through the wire from the oxidation Al 52uSY) Jelis (o cllldl je iy 2SIy Jaus
half-reaction to the reduction half-reaction il JEsY) dels )

This cell converts electrical energy to chemical Ailaa A8k ) A0 5e<l) d8LI AAN) 028 Joal c
energy
A spontaneous redox reaction takes place 335 JIals 5okl cillee G d
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Write the oxidation and reduction half-reactions occurring at cathode and anode for a voltaic cell

Ll g8 A0AT 3 i) g 9 oY) e Caand A) J)EAY) Jo i Chal g 5wy Jo i ciual Alalas i<

In the process of electroplating of aluminum plate with Jal \,4 LS il (a diaday e,g.‘ui‘:’l O dasiea ¢ dilac @
a layer of gold, as in the figure below. Which of S 95[& Laa (gh ol

the following is correct?

psial¥) s ABS & )

adiioall iy I 285080 Jelis 1Y) Jelis
S > Change in mass
Used electrolyte Cathode reaction Anode reaction _
of aluminum sheet
Au** hé" Sy 3+ -
- Au + 3e” — Au Au —» Au™ + 3e Increases  Jai A

Contains Au®*

APF* (64 _
Contains AI**
Au3+ s
e A" + 3e” — Al Au —» Au* + 3e” Increases  alan C
Contains Au®*
AP* e saas > 1
- Al — AP + 3e Au** + 3e” —» Au Decreases & D

Contains AIF*
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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

LAGL 8 gf 400G JI A 5 0usY) COle L s 13] L and g e g gl AN ) agal ciluad LA Gilaly Ll 3 ggal) il gy

The following reduction half-reactions LAl gl A0A0 Audeatl) LAY A0 dudeatll JIFaY) cMelin Jid

represent the half-cells of a voltaic cell. fiaia i slial Jganl) o Skl e g

Half-Reaction il Jelal E° (V)

Pb2* +2e" - Pb |-0.13

Which data in the table below is correct?

Ag*+e — Ag |+0.80

Jelall 35k LAl KN el LAY aga
Spontaneity of the reaction The overall cell reaction | The cell voltage (£°)
nonspontaneous ik & 2Ag + Pb2* — 2Ag* + Pb -0.93v A
spontaneous S4b 2Ag* + Pb  — 2Ag + Pb2* +0.93v B
spontaneous ik 2Ag + Pb2* — 2Ag* + Pb -0.67v c
nonspontaneous Jih 2 2Ag* + Pb - 2Ag + Pb?* +0.67v D
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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)

Which of the following represents the cell oo (9850 AN A gil) A0A e 5 Py L Laa
notation for the voltaic cell consisting of nickel 9 gacallSH) g JE Caldab
and calcium electrodes?
el Joldd E°(V)
Half-Reaction
Nit +2e” = Ni -0.257
Ca’t +2e” - Ca -2.868
Ni|Ni?*||ca®*|Ca O A
Ca|Ca?"*||NiZ*|Ni O B
Ca®*|Cal[Ni|Ni?* G C
Ni%*|Ni[|Ca%*|Ca oD
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Describe how a spontaneous redox reaction of an electrochemical cell can be reversed
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Regarding the cell in the figure below. Which of Lol ) “,J A cmgall R8I0 3lets Lo

the following is correct? e flow ‘e ,;"‘-.» Les (5
K Voltage '_”:\\
source

Copper

The reaction continues until the zinc strip is Jelall Cagy & a)ill Gl ellgiog s Jelill iy

a

used up, and then the reaction stops
Oxidation takes place at zinc electrode Al (ol vie 5ausl dlae Giaan b
Reduction takes place at copper electrode oelaill kel vie JIRA) Sisg c
The external power supply (voltage) works D (Flsl agal)) N d

on cell regeneration and the cell returns Loy 3l Lagd ) A agaty 030 aaas e

to almost its original strength
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