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(Pt guih (sl shntmid| Joud D g0 gud)
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List general properties of aqueous acids (taste, color of indicators, reaction with metals, metal carbonates
and bases, and electrical conductivity)

ol S Jaua gl g -l 810 Ciliga S 9 - il A e Joldil) g il pdipal) G olg - (@1dall dpasB)) Jullaal) g dpdasad) Jullaall e ailad Sy

When hydrochloric acid HCl,,, reacts with 22 HCliaq) 2li)slS s jagll ymas Jolin Levie
zinc metal | the formed gas is ......ccocvvvvees ainviinenn, 9 CpSaadl W

hydrogen O gl @
=

nitrogen Oang il O B
carbon dioxide O Sl sl 8 O C
carbon monoxide Ol assi U 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

ol ) —pine 28 3 el

slac) die (A&| yal) 3ac B} (aand) 7] g5 g ABI pal) Baclil) g (381 yal) aand) g BacAl) g (aand) 1a38a ¢ gy 1o ik g Ay AT 8B g 3o ghl) 5 (alan) i sy
£1AN eda pilad of Aaal) g Apilansl) Y alaal)

Regarding the two reactions (1), (2) in the table

below. Which of the following is correct?

A Laa (gl colial Jgand) J3(2) 5 (1) Odelially Glasy Lad

fraa

Reggtion (2) J=ta

Reaction (1! Jelal)

HX(aq) + H0( 30*(aq) + X‘(aq)

. HY(aq) + Hﬂ(l@H;O*(aq) + Y (a@
SY y - —_— -
C 4P\ o 2 N\s @y FQ ‘\'e‘f T
< 0 =
=P sﬁ,\_f s > 0 o
39 0 \Q’) i

In reaction (1) the ionization equilibrium lies almost Hy0 sacldl oy DKL M i alS o) ol aay (1) el 2
completely to the left because the base H,0 has X s G asha LOH oo dwall 568 <l iy olha a
a much greater attraction for the H™ ion than does

the base X~

In reaction (1) the ionization equilibrium lies almost H0 sscldl Y Cued) ) Gk 4l Gl o) asy (1) Jelil 3

completely to the right because the base H,O has X sacldl) asha L HY ey apally dbha b
a smaller attraction for the H™ ion than does  the base X~

In reaction (2) the ionization equilibrium lies almost Y7zl saeall oY Ll Y 15 o) ol aay (2) Jeliall 2

completely to the right because the conjugate base Y~ has H30 saclill e Jif HY 2ps8 Uaa el c
a smaller attraction for the H ion than does the base H,0

In reaction (2) the ionization equilibrium lies almost Y aa)yad sae @l oY led) J Vans cplal) 58 (2) el

completely to the left because the conjugate base Y~ Hy0 sac il e ST HY 0l Baa dlbha @
has a much greater attraction for the H™ ion than does the base H,0 >
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Define acids and bases according to Lewis theory

wj&ﬁﬂﬁj&\ﬂ\ju'ﬂ““dﬂ

Regarding the substances in the table below. Lolaal Jsaal) & Vsally (Bl Lod
Which of the following is a Lewis acids @ b L
Chemical formula Substance Number
533 geall 2S5 50
NaOH = ' 1
Sodium hydroxide
Liga¥)
NH, _ 2
Ammonia
BF;
el (i)
CHsNH, 4
Methylamine
The substance 1 14,0W  a
The substance 2 2 A3 sl b

The substance 3 34 53“( c b

The substance 4 4 .35l d
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Define acid ionization constant, Ka, writing the ionization constant expression for different weak acids

A8V 1) A mal) (aleadU il cnlh s A0S e ¢« Kg plaead) onls culs G g

Which of the following statements is correct regarding the

following ionization equations?

€ Al el S alees Bl \ Sl S

Selall Alslee
lonization equation

mandl
Acid

H2S = H* + HS™

I bl Bl 50 53l
Hydrosulfuric, first ionization

QHS_-——‘H“'+ sz')

P OV PR T POV |
Hydrosulfuric, second ionization

Expression of the ionization constant of hydrosulfuric
acid. The second ionization is. ..

A il QL S g Hagd) aaa (i Culli

_H[5%]
© A

_[HI57]
o= Ts @

_ [H¥][HS™]
“ [HS]

_ [H*][HS ]
[S%]
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Ks (298 K) lonization Equation .Gl alsle. Base s all
2.5%10°5 NH3(aq) + H,O() = NHs*(aq) + OH (aq@) Ammonia Lssey!
% ,/_c,\s \\5/ 9 ‘\< 5.0x10~ ) CoHsNH (aq) + H0() = C;HsNH;*(aq) + OH-(aqQ) Ethylamine .l (5
> WOV
5’()) \:\/ J? b 4.3%107% CH3NHz (aq) + HOW) = CH3NH;*(aq) + OH™(aq@) | Methylamine ._-»J Jaall
o) ﬁﬁx i1 1 CeHsNHx(aq) + H0() = C¢HsNH3*(aq) + OH (aq) Aniline -,y
3\7% \
NIVIS 59
. \\‘A/ S
\ U JAniline solution produces the maximum number of ions Sl (e dac ol >@J,\u =5
Ammonia solution produces the maximum number of ions Cligs) (e 22 @‘}é Jslae a8

2025-2024 Ul lydl fuadll —adie i G sl

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

Kb o) cuid L) sl g dbacal) a0 gil) 5 g8 ¢y oy

P
Which of the following is correct according to the Solial Jsaall 3 50sl aclsally @b [POP)

bases in the table below?

Aniline solution contains higher concentrations of @ 3815 Jef Jde flad) Jolase ‘5,:;9( c 5)
the un—ionized molecules = _—

Ethylamine solution contains higherconcentrations of the ausdl ;& Clisall G )'_.S|)3><u_\.-_ Ol Jd) Jslae s

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

(881 pal) Lguaan g La Bas B § g8 g 483 yal) Alac B g La (aan B 6B (pa ABDMY) 203y

Which of the following is NOT true according to the followin Al el @ (ol
r——"_ 2 ¢

B HClyy + Hy04 - HOF . + CI-
Hllag) +B200) = H30q) + U }
% oo (3,5\9 REY (Z,j\J 5.5\

Sy LA Zb—g%ap

Conjugate base Cl' is weaker than H,0 base A0 82l (e imnal C 4l 3213 a
—
H,0 base has a greater attraction for the H* ion H* o5l s Hp0 sl Jlids "
than does the base CI d Ch sl 58
The ionization equilibrium lies far to the right 1/;»-9!\ & ol o 5 Ay c
The ionization equilibrium lies far to the left Sl o) 3 ey Q d )
———
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Use Kw to calculate the hydronium ion and hydroxide ion concentration at a given temperature
sl g Adma 3l a Ao a3 S gl 99 p gl ) sl S 5 lad KW pdiiasy

What is the correct ascending order according 4ad Cres paaall gaelaill Cuipll L
to the[OH ] value for each of the following solutions? ¢ 4 Jalaal) e JSI[OHT]
D Jshsall C Jslsall B Jshadll A Jglaall
Solution D Solution C Solution B Solution A
[H]=2.5x 1024 [OH-]= 4.0x 10-3m pH=7.40 pOH=5.60
1Y N R =T
— |o
(ou J = ——= 22
2.5X\¢6

ToR)=yxis'®

Solution D = solution B = solution A = solution C C.dgladll = ylaal 4= Bliiad D Jyha @ a §
—_— = = =

Solution B = solution C - solution D = solution A Adsad e D Joaal & Clslaad « B Jolaal b
Solution C - solution A - solution B — solution D D Jsaddl « B Jshaal € AJgadll & € Jhaddl c
Solution A - solution B - solution C — solution D Dl & € iadlor Bshall 2 Qo 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

4 b da 43 25 81 A ie pH dud gaad) da g a5 gl Csals p 59 ) Gl JaS) s (Al Jslae dao B dud gan bay

l:.l! Jalaal) 6l

(298 K xe 3815

Which of the following solutions is basic?

( Concentrations at 298 K)

gl yuuae 2 el S ole S368 Ol
Lemon juice Seawater Pure water Coffee cup
[H*]= 6.0x 10~3 [OH~]=1.0x 10-° [OH=]= 1.0% 107 [H*]=1.0x 1075
pl=_0504X18 | ooyl = ¢ poll=T L oINS
—y-6= \ —1Y-3=7 |
Pure water o ele a
Lemon juice Gsall) jac b
Seawater sl ele ((g c §>
Coffee cup B3gd laid d
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Calculate the pH of a strong acid given its concentration
oS Al Bdy 5 98 (aaad pH (g i) o )l iy

00mL Jsiaal A 130 555 i ) 61 54 95 . 9 GMTHCT 0n Sl s 18
\\J;;MI\}/ :MZ\/Z e o
EX S /\/)2><1Oc> 03 O A
M, = 0.3 M = 0@
[Ut)=1xe3M »0c
pH=—Jeylxoz =05 "O 2
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Calculate the acid dissociation constant, Ka, given acid concentration, [H+] and pH
PH S [H4] saeal) 385 slas) aie« Ka gaaad) (b culd gy

If you are given an acid solution 0.1 M

pPH = 2.38 What is this acid fe

K, (298 k) vaal Lpa
Acid formula

6.3 x104 HF
6.2 x 10-10 HCN

— -
1.8 x 104 HCOOH

S~

2.75x10° HBrO

ﬁ X HF a
01— % N
Craxis= )(42xlo” )
0. — (42xio?) HCN b
=Y

= [-§ X !° HCOOH (=)
e

)

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

ALK b S glaal) daday gla Lad 520 s aand 8 ilaall iaie iy

Which of the following is correct for both (a, and b) curves Tl sl (By @ ) et O

shown below? a
S B LD 5 Ge

14
i3
12
n
10 -
° o - -
- b\p FoAll : QY P 5»5\3
CF : :
Jyad ya 30 G5 JEal el ezl
Bromothymol blue Methyl red Indicator
6.0-7.6 4.1-6.2 N e
Indicator range
In curve b the acid is strong, and Methyl red Jsall jasl 58 Caliall CA2SH; BB msall D atall 3 a
is the suitable indicator
In curve b the acid is weak, and Bromothymol b P caliall CRASH (Chamis (aasdl D asall 3 b
F
is the suitable indicator
In curve a the acid is weak, and Methyl red Qfuall jaal 9o Cavliall CalISly ¢ o acall @ gasdl 8
C
is the suitable indicator

In curve a the acid is strong, and Bromothymol quL'uI\ RSl ¢ (gf pmaall @ aidl B
—

is the suitable indicator

{4
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Describe the titration curve of acid with base with respect to indicator used and its color change

Al iy phieeal) CRESIL gl Lad 0018 e el b_plaal) aie cheay

What is the suitable indicator for titration of 5 plae e 3 Culidl CalSh
_strong acid and strong base? Tl g yass

- Equivalence poin

2

0 20.0 400 60.0 80.0
mL of 0.100 M NaOH added
Bromocresol green, with a range of 3.8-5.4 %" olie ¢ puad) J g 3 S e g il 4
Thymol blue, with a range of 6.2-7.6 7.6-6.2 o ¢ Jyadigag il 3,3 ( b )
Methyl orange, with a range of 3.2-4.4 3}@1.\. oG 1 Jiadh c
Phenolphthalein, with a range of 8.2-10 8.2K10 slaa « 0l gidll d
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Calculate the molarity (concentration) and volume of a solution using titration data
3 jaral) il aladiady J glaall aaa g - 5aS Al 4y Y gall G

What is the molarity of a hydrobromic acid HBr solution 2 30.35 mL 30 13 HBF claag g 52 (ass Jslae 4jV5a L
if 30.35 mL of 0.1000M NaOH is needed to ¢ oaanll Jelae 30 25.00 mL doledd 0.1000 M NaOH Jslse
e

neutralize 25.0 mL of the acid solution?

éBr(.q) + NaOH(,q) > NaCl(,q) 2 1 HZO(I)

N () ~ |

JVI—-Q‘} =0

V=25 | v =30-35 0.2428 M a
X305

I XM X255 = | KO-
f 0.2163 M b
)(\/\ - 0.12I4YM

0.5602 M c

0.1214 M (D
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Identify the type of salt (acidic, basic or neutral) and its constituent acid and base with their strengths

4568 Uia das ) 5 dpaaad) A ga 5 - Jalaia - gaolB - aan pelal) £ gl aasy

Which of the following statements is correct regarding asisal) )5l e e 3la O‘)Lu-“ v
the hydrolysis of ammonium chloride NHCI salt? ‘NH,CI

iﬁf NH,Cls) = NH} (o) + Cliag)

The CI” ions and NH," ion react with water sy CI7 il a
which makes the solution neutral

The CI” ions do not react with water, but the NH," ion e i oSy celall ae Jelim ¥ CFF sl
——

is a weak Bronsted-Lowry acid, reacts with water to gy gl Ciligel o elall A EE, ‘el (580 Bkl <@
: ————— ¢
produce ammonia molecules and hydronium ions Liaas Johaall Juas Laa Ligall Slisiag

which makes the solution acidic =

The CI ions and NH," ion do not react with water Jolaall Juas Laa el ma (S04 Y NH,"0ily €17 il

which makes the solution neutral Yl c
/.

The NH,' ion does not react with water, but the CI" sy 5cl8 48 O gl (Kl colal Y NH,"

ions is a weak Bronsted-Lowry base, react with water Jans Lea 20y yugll iyl i elall pe el Bl 580 d
to produce hydroxide ions which makes the solution basic Laeld Jolaall

rodl 25T Glf 14
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Distinguish between oxidation and reduction in terms of loss and gain of electrons, oxygen and hydrogen
O 9 o) 5 Sy 9 BT HSY) a9 ()88 Eua (e JIFAY) g BanY) Siles (e

~ \ AY
i
Which of the following is correct in relation tg,the reac -f- ngﬂl,. s Lo mans 3k L

below? 1/

2Mg(,, 2y —> MO0,

Oxygen O, gained electrons and was oxidized WA [P LT q%.s‘!l | a

The magnesium Mg atom lost electrons and Giaag Silig S Mg sagiadl) @

e
was oxidized

Oxygen O, lost electrons and was oxidized s 4 Samy i) O @ C

The magnesium Mg atom gained electrons and it is  Jlial L Saag Sy S0
Reduced
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Identify oxidizing agent and reducing agent in a redox reaction

JIRYL sy Joli 8 J il Jaladl g S gal) Jalad) 205y

S I\ o))
Which of the following is the ucmg apentin - ¢ A Jelidh A d)n.dl Jalall b L Laa g
the following reaction? ?'

+ Zn (aq) o ¢ Ca (aq) + Zn(s)

O ;9 Je
Ca(s) @
2+
In* | P
Ca2+(aq) (o3
Zn(s) d
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Assign oxidation number to atoms, ions and compounds according to a set of rules
30 A1) ha de gannal 188 g LS yall g gl g puabinll acslil) aas aasy

What is the correct ascending order of the following 28 aaad s 4300 gall mpaal) (gae Ll il La
formulas according to the oxidation number of flgia JS A Gung gl
O +| - | _
hydrogen in each of them? 7\ ﬁx ?
! |
H, & HOQ - Lil-‘l
o
The smallest is LiH —sH, —»HCI (the greatest) ( S ) HCl «—H, «—LiH o (1aY) ( A ))
—_— = r—=
The smallest is H,—»HCI —» LiH  (the greatest) ( )aS\I\) LiH «— HCI «—H, » (,uaY) B
The smallest is H, —LiH —»HCI (the greatest) (S ) HCl «— LiH «— H; » (ua) G
The smallest is LIH—»HCIl —»H,  (the greatest) (SY) Hye— HCle— LiH 4 (st D
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Distinguish between oxidation and reduction in terms of change in oxidation number
Qsll) dae A uaal s (e ) AN g BacsY (o o

Y
Regarding the reaction below. Which e fo Q?mg\ frenea Jl Lea (gl olial Jelilly Glay Lad

is correct? o -

XKBr(aq) + le(aq) — 2KCl(aq) + Bra(aq)

= =
The oxidation number of bromine changed from -1 to 0 0 N—1 e pgdl 280 e s (@
B
The oxidation number of chlorine changed from -2 to 0 0 J‘x‘w sl 2a8b e Jaah b
The oxidation number of bromine changed from 0 fo -1 -1 %ﬁ‘ u):‘-“ b 32 Prex (o]
The oxidation number of chlorine changed from +1 to 0 0 u39<0‘ BT WL RICRgE d
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Balance redox reaction in acidic medium using half-reaction method
ohealll Jolial) 48, ha aladialy (e oy 8 J) FRY L5y JoUdS ()

When using half-reactions to balance the redox slal J1EaY 1y 508 Aalas O Jelil) cieal 3yl aadiul Ne
equation below in acidic solution. Which of the Clasaall Lyjsall Abladl & S L l o

following is the correct balanced equation?

CIO;~ + S0, — CI- + SO&

2S0, + 3CI0s™ + 6H' —» 2SO, + 3CI" + 3H,0 a
2SO0, + 3CI0,™ + 3H,0 - » 2SO0, + 3CI + 6H' b
35S0, + ClOs + 6H° —» 3S0,2 + CI" + 3H,0 c

3S0, + CIO;™ + 3H,0 —— 3S0,% + CI" + 6H" @

_ - S S
C(@\g ——'&?CI ‘ SOz ——>509

clog—e<l > So, SOy
C]Og e el v el o o180, —»So W

s E — )
\E‘O}é wé o H,0 +SOZ——?§OZ+Q
T g \—O/[ 28~

¢< 16 yclos —=Cl 43W,0 =2 42
2 Npo+ S0, SO0yl

* 23 A

N

2<
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Balance redox reaction in basic medium using half-reaction method
oheail) Jolinl) 4y b alsdiuly gaolBlam g B J) AT 5awsY) JoUdl ()

The following redox equaltion is balanced in an acidic e Jglae 8 d5g)5a 400N JAYIg 528Y1 dlalas
——.

solution, if it is balanced in a basic solution, how elall Clisia xS ‘ng.li Jg q_s leiyy 3 1313

many water molecules in the balanced equation? $aiggall dslaall 2

~ 5HSO; (aq + 2105 ag ——> 55O, (aq) e + Hi0

)Ol et
2H0 THoo

1 a
2 b
3 c

s (O
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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 ) 5345 ol 133 g Jelial) sy Aaad ¢ cud g KN Jglaall L) dialal) 5 hlf a gill) (3 il Alilal) o) A gal) Adal) il g€a 303y

In the voltaic cell shown below, where are i€ il colial dauda gal) 430 gl A0 B
electrons gained? Sl g iyl
5/
)
iealll el E°(V)
Half-Reaction > . ‘
Zn?* +2e” —Zn -0.7618 d
Ag'+e —Ag +0.7996
B . A N\
At silver strip Aadl) (b vie
At both strips Oubill 3 xie O B
At zinc strip O Al il aie O &
At salt bridge Aatal) 5 jhidl) e O D
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Write the oxidation and reduction half-reactions occurring at cathode and anode for a voltaic cell

L2l 8 A 3 ST g 4 oY) i and Ll J) R Y) Jo B3 cieal g 530SY) Jo i e Aldlaa i,
—

Al As 3 ) Jolish sy

Which of the following takes place at the anode? 2930 die Gay b s i

Reduction of Cuz* Cuz*)él a
Reduction of Zn?* m%! b

Oxidation of Cu c% C
Oxidation of Zn Zn 3.8 ( d >

Spdl o510 GbE 22
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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
ABL e of Al J)JEY) 5 5ausY) el S 13) Le s aa AiliasS g 480 A Al agad) Claad LYAT) cilady 4uuldl) 3 gl cili gy

The vollaic half-cell expressed by the following reaction has 2 A Jelill die i ‘;' al Juags &3
been connected with one of the half-cells shown in the table Aalh Adall _ulal sgadl ol aagg colial Jgaall 3 53l LAY Cailiall sal
e~~~ )
below, and the standard cell potential found to be (+3.89 V). ‘ . = /—P . (+3.89 V))s»
<>f\_4>
What is the half-cell connected? faliagh a3 (gdl) AdA)) Chias Lad
’ >k
— \ >
€o/\):t>—' E‘l/g?\ Pt2* + 2e~ = Pt (_ £7(V) =+1.18

Half reaction Jelill) ci.al E(V)

Na* + e~ = Na @

~1.185 ) 3)\

Mn?* 4+ 2e~ = Mn

Cr3* + 3e- = Cr

Fe?* + 2e~ = Fe ~0.447

Nat + e = Na(A )

Mn?* + 2e~ = Mn |B

Crit+3e-=Cr |¢

Fe2+ + 2e~ = Fe |D
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Write the cell notation and the overall chemical equation for a redox reaction occurring in a voltaic cell
Al gd A0S LB sy M) J) SRV 5ansY) Joldal ALalgl) 4uiliast) Alalaall g ALI3Y) jia 5 IS

Which of the following represents a voltaic cell nptation Juill Gl (pa () 98T @ A fla b Laa i

consisting of nickel and silver electrodes? ¢d.aill 5
Half-Reaction E°(V) At o E°(V) s
Ni%* +2e™ - Ni -0.2570 Ni** +2e” > Ni ([-0.2570 >3 A\
Agt+e —Ag +0.7996 Ag'+e —Ag +0.7996
T ¥
. A A .
QR ) e
AglAg NIt |Ni b

Ni”|%*]z\g c
Ni|Ni**[|Ag*|Ag (D

rodl 25T Glf 24
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Describe how a spontaneous redox reaction of an electrochemical cell can be reversed
LibaasS 5 g S LIS GBI J) SR 3ans] Jo il use Jolil #)ja) Sa S iy

Which of the following is true for the two cells below? ol Galally aladf L rras L s 1

L, ST w\7©> >9
el A Iﬁ]

~ u . .
)9\“” @‘?’539

In cell number (1), the electrons flow from Cu to Zn ‘ 2"“! Cu G =iy P (1) ) AN O A

In cell number (1), the anode produces electrons from Zn | Zn oo g 55N 390 e (1) A5 34D B @
—————— N
In cell number (2), the anode produces electrons from Zn | in J-‘%?" 31 i (2) o, 40 B O C
In cell number (2), the electrons flow from 7n to Cu | Cu ?“%’M' 5 (2) yddsh A @) D

§ | 051 (2 Gl § gl utill et 50
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