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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 1) G gl 5 - i AN il g9 S 5 - ) A e Jo i) - il pipall (8l g - (3all- Apas ) Jllaall g Apedaand) Jollaall Aule aibad S

M\&L}SM&SJ‘,\S' “m\d‘.ﬁu\wg‘
Which of the following solutions is acidic on litmus paper?
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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

plac) die (A88) yal) Baclal) (aaal) ) g5 g A83) yal) Baslal) g (331 yal) (aaal) g Bacl8l) g (aan) 1adaa ¢ gl didiig p 4y A0l 18D g a0 ) gil) g (alaaY) Ci oy
£18 eda ilad i dapal) gl dpiliassl) i slaal)

Which of the following is not a conjugate acid- base pair? il 520 V' P9 __,-',

e —

HSO3 /S03~ 2

/"'\
H,0*/OH" (»)

H,0,/O0H- ¢

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

gl Ay I a8 g a0 Bl g (alaall) iy

What is the similarity between Comllall e all G acillas gL
:0: :F: T
D
Ho} :F:
Both are Lewis acids o sl palaal LM
el

the following two formulas?

Both are Arrhenius acids o yn}éai Lx (O B
Both are Arrhenius bases o sl 158 Laa2IS O C
Both are Lewis bases g}@ﬁ Lx 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) ol e A0S o U ¢ K laaad) ol cull G oy

Which of the following statements is correct regarding the @ Adl bl W oalea: Blem Lok Jaaeo S0N Salileall _15

following ionization equations?

ol Al Cmanll

loni i ion /—\%:id

HoS = H*+ + '_D A L5 535S g 32ug!
——— — N T _ N
Hydrosulfuric, first ionization

HS=H"+ s Co D 25,50 530l
Hydrosulfuric, second ionization

Expression of the ionization constant of hydrosulfuric T . TN “
acid. The first ionization is. .. ﬁ%dﬂﬁ‘“w‘ o G b

_[H5T]
©T S

_[H*1157]
[HS"]

b

a

K, = [H*][HS™] ©)

[HS]

_HHST] g

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

Kb o) et Lam) 2l g digaal) a0 gil) 5 68 ¢yas oy

What is the weakest base among the following ¢ Al Jgaad L8 A0 ao) gl (e CinaY) 3o 18l La
bases in the table below? ) ) —
Ky (298 K) Base saclall
5.0x10 * Ethylamine Ol S
43%x10* Methylamine el Jilsa
2.5x10°5 Ammonia L gal

P ——
e
Ethylamine ol Sl O A
Methylamine sl Jila O B

Ammonia i gal @) C
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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 Lgunan g La 518 § g8 g 488 yal) Alacld g La aan 568 (s ABMal) aa3y

Which of the following statements is correct

according to the following ionization equation?

L—"'&'?"\)C?'OZ

u

The equilibrium lies far to the right because

the conjugate base CN™ has a greater attraction

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

LB U [P A T PRI TR DR PRS- et PN P

4—-—‘

HCN(aq) + H ‘0 (ag) + CN (aq)

AV L

\5_3’ -

Uda dlba CN™ el sae ) oY Ol (M) 1wy oIV assy

H,0 sxcldll o ST H (580

The equilibrium lies far to the left because the
conjugate base CN™ has a greater attraction
for the H'ion than does the base H,0

Gia albis ON™ il sac i) o Sl ) Vi oY) 4asy
—Te g —

H,0 sl e LI HT (iU

VN AN

(b))

NN—

The equilibrium lies far to the right because
the conjugate base CN™ has less attraction

for the Hion than does the base H,0

Gaa Slha CN™ aihyall sac Wl oY el I 1y I3V a3y

H,0 5@ o J81 HT (530

The equilibrium lies far to the left because
the conjugate base CN™ has less attraction
for the H'ion than does the base H,0

Gaa el CN™ bl sac il oY Sl M 10 oY) assy
H,0 s:cla @ asu
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Use Kw to calculate the hydronium ion and hydroxide ion concentration at a given temperature

oasall g Aiyma B ) pa A 3 26 2aaS g pagd) ol p s guagd) Gl S8 ileuad K iy

What is the ion concentration H* of an aqueous G A e H* el 38 5L
solution that has [OH™] = 1.0 X 107*M? ®[OH"] = 1.0x 107*M
F——
— |4
1 = &
M [oH]
— (Y
_ |©
\o~ >

10X10°*M O A

-11
1.0x107"M O B )
1.0x100'M O €

1.0x103°M O D

= ]O— //M
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Relate the acidity and basicity of an aqueous solution to the hydronium and hydroxide ion concentration

and pH at 25C

Al 45,325 8 ) s Ao yd die pH Aiagant) a9 2eaS 90 9l psiongd) Gl S8 (e Jslae LpaolB g duda gan g

Which of the following solutions is basic? 0 sl éi
298 K xic 38153l
( Concentrations at 298 K) ( e Jl)
Osadll juac 2l el o ele Byed Olaid
Lemon juice Seawater Pure water Coffee cup
[H*]=6.0 [OH']— 1 0x 10 [OH-]=1.0x 1077 [H*]= 1.0x 105 <
/.oh? ~lpol=7F oL — }l).jp“ :@
(2 A H o (B)pn=14 747
Pure water o sle O A
Lemon juice Gsalll juac O B
Seawater sl cla @
Coffee cup 8543 (lasd O D



akram hamdi
Pencil


£2025-2024 3 ol Joadll —adize i GU) slesS

9

Calculate the pH of a strong acid given its concentration

oS Al by 5 g8 Gaand PH (g ougd) pd ) cany

PH

§ 5L u»d,l:ud H:80s4 _aa> e 0.005 mol JLQMJMWSJW'@J' daddla

M:—v’\;“ pu— 0'§OS:0'@O)M
. 2 QA
(W) = 2xe ool = ols
piizlyrnooo =27 »a®
3 OD
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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 quuny

pOH = 9.37 ): L Jslae cudael 13)

¢ aanll 138 dina Lab

If you are given an acid solution 0.20 M,

pOH = 9.37 What is this acid formula?

Ka (298 k) el e
Acid formula
PH _ |Lrl-—-0)3:r7" z_}é‘S 6.3 x10* HF
- -2, 63 = 6.2 x 10-10 HCN
- [/4 *'J = |O — ?3 )()O 1.75x 105 CH,COOH
== (] 2.75x10° HBrBD

K- X

K 9.9 — K

22 X6° (2'3X\5S)

02 —(23X155) HCN 1 °

—

= 2.7 Ylof
—

CH,COOH ¢

HBro (e )
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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 aan) §jlaall iate cheay

In relation to the titration curve and indicators table below. ool LRl Jsang Splaall aias 3la Led

Which of the following is incorrect? 'L_. e

s

16
N
O

|
B 3 N T Rt o) +]
Methyl orange | Phenolphthalein Indicator 4
3.1-4.2 8.0-10.0 S e 1
I”" Indicator range N7 N S . T S 7o . e Y
The equivalence point is within the methyl orange range G Jsall RS (53a aca a8 IS A
Phenolphthalein indicator’s color changes / SN Ak die gl ity ol i) CANS B
at the equivalence point
The acid is HCOOH, and the base is NaOH / NaOH zxclally « HCOOH jasall C
The acid is weak, and the base is strong / gt Sacllly ¢ s vasadl D
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Describe the titration curve of acid with base with respect to indicator used and its color change
Adgl i g addiceal) CRAISIL (glal Lash 3aelB aa aaad § plaal) ade Ciuay

. Which of the following statements is correct according to the i) o) Jgaa 5 5 el Sadas il Ul fanana A0S ) jlad) ‘__,3
titration curve and indicator table shown below? Tolial A gall
13
12
11
10-
L
Sl o —aish E 74
Indicator range Indicator .
8.2-10 ol i » =
Phenolphthalein a3
6076 BP~7 Ty 2
Bromthymol blue o ' vt — T
O S 10 1S 20 25 30 35 40 as SO
Volume of 0.100 M NaOH added (mL)
(ML) ot ©0.100 MNSOM am> N~
A. The acid is weak, and Phenolphthalein is the suitable 90 3 daal) 0da B daladio Ganliall caZiS) o )é-e el A
indicator to use in this titration Coallail gludl)
B. The acid is strong, and Bromothymol blue is the 3250 98 Budaall 03a B Adladind cacliall Al y 5 o8 M@)
suitable indicator to use in this titration _—
C. The acid is strong, and Phenolphthalein is the suitable 38 5ol sia B Aulaiiul canidal) _‘W C
indicator to use in this titration Skl gkl
D. The acid is weak, and Bromothymol blue is the S0 9h 5 pdaall dh B daladio) caliall walisl $2ea Gaead) D
suitable indicator to use in this titration IS a3 )
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Calculate the molarity (concentration) and volume of a solution using titration data

8 yslaal) cilily aladialy J slaal) aaa g - 50 - 4 Y gall o

What is the molarity of H;PO, solution if 15.00 mL ?)'1 13 H3PO, Jslae 4 ¥5e L
of 0.500 M NaOH solution is needed Lul NaOH J5s. 0.500 M) s

to neutralize 25.00 mL of the acid solution? Soaasll Jolaa

H3P0, ) + 3NaQHq) — NazPO, g + 3H,0,

3 I
M:@ M=0-5S

V=25 vV =15

00075M O A

0005M O B

BXMXZS = )ngxls 0.200 M OD

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

A5 g8 Liiaa Agac ) g Apuaan) A3l gSa g -Jalatia - gaold - aaa pelall £ gi 203y

Which of the following salts produces an acidic

solution when it dissolves in water?

Polassium fluoride KF
Ammonium nitrate NH,NO,
Rubidium acetate RbC,H.0,

Calcium carbonate CaCO,

Teldl 3 o = AUl ZMeY e !

< sxels

el

T~ O a

oD

a

NH*Os paigad) i
ol

(s 8l et O
~ CaPo, il iSO D
(S5 \j ob |H

14
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Distinguish between oxidation and reduction in terms of loss and gain of electrons, oxygen and hydrogen

O 9 9 CneaSY g il g SN aanS 9 (188 Cua (pa J) AN g BamasY) (Aules (i S

o5V y/
What substance is oxidized in _ ( mo il Alalaall B sl 3D salall La
the following equation? ———

2Br~ + Cly - Bry, + 2Cl°
_—

cr O A

® @

Clz O C

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

O FRVI3308Y) JoU A JRAD) Jalall 5 2 pall Jaladieai—_

Bx
What substance is the oxidizing agent in the fo Uw{l\’-lp \ quation
MM1 & LSk J.mS"_j.w & ol L

@l 2+ SO; + K,S0, + 2H,0 — 2H1$04 + 21{37

\2\)& ) ) S 4
PN s0, O B
K,;s0, O C

HO O D
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Assign oxidation number to atoms, ions and compounds according to a set of rules

20 g8l (e Ae gannal 188 g iliS jall g il g g pualinll acslil) aae dasy

What is the oxidation number of Chromium (Cr) O3 disa B (Cr) ag Sl paie 2usis s L
Al

element in the following ion formula?
Croi-
Cr (=2 X4) ==2

+60

_zoc
-6Q 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

L e—————
the reactant Cl, is an oxidizing agent. Which of o _ ——s | ( :
Py IChs dluay | 0 l“ |
the following describe it correctly? i Noad T S
2K(s) + ClI

2g) — 2KCI(s)

aus! 4l Ssaan ﬂ-%;_;}g—;b_,jﬂ!@ S x

Gains electrons - its oxidation number increases — it is the oxidized

sl 4l Canas — ash e wj — il I Wl x

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

Ja) 4 i — skl sne i — iy 51 _.._.s;@
o~ — ~~ —
Gains electrons — its oxidation number decreases — it is the reduced

Jimal 4l Giaas — saush 23e Jis — il SRINGL y(
loses electrons — its oxidation number decreases - it is the reduce
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Balance redox reaction in acidic medium using half-reaction method

Auail) Joliil) 48y jh aladialy e by A J) FAYI-3ansY) Jel o))

For the following reaction in acidic solution, ‘g JUI el gl

what is the coefficient for Bgjge Dokt s Lae. NO, 5510 el o o
3 e SR N
NO, when the equation is balanced?

St + NO; — Sh0, + NO,

1 o A
2 0o B
3 o C
4 @
Sp —» SnGy No3 —» NO2
Sy —eooOnC, > NOB — NG,
[ - Nos+ RO
2H0 43S —Sndn +§ *‘\/@5_—9 2
Sn —oINO +YH 2H+NO> — NO, + Rz @
{ZH\ZO-\_/A " &2_/.\5 \_i - 2
® é_ﬁ 4 + AK) > O
+ = ~ _
ol o4 Sp =& IN0at YH+Ye e 2 T Noy —» Noy +H;
== —
| X UK

/2»”2/+Sn _,k\>8n62+j%r/j€/

BT NS, No, AN, o
YHT + Sn+9Noy — SO, +YNo, + 2 H ¢

=
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Balance redox reaction in basic medium using half-reaction method

nalll Jo i) Ay jh alaliuly 308 by B J)EAYISausY) Joli o))

Which of the following is the correct balanced  3:sY) Jeliil daaal) &g gal) Aslaall & L Laa i
redox equation for the following reaction e Ul Ciual 48y )b aladiuly AUl J) 358 g
using the half-reaction method ?

SEO}.:—,‘QQ, : 5 C'O:{_‘aql . 59042_(3.{“ + C|21g]

'(Ab«

in basic medium a8 Ly

25e0:% g + sc:|o_;(aq,}><_. 25e02 ny + 5Chig + H:0y O A
.'_’,SeO_;z_(aq, + 5C|O3-(aq) T H:O“) e 28804:_(3(” + 5C|3(9)>-Q O B
556057 (sq)+ 2CI05 (aq) + I ———» 55€0.27sq) + Chigy + H:0p O C

5560, (aq) + 2C10; aq) + HyOpy ———» 55€0,% (o) + Clyg + 2HO™ O

. T =

—|2 — (2
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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 iU s olad) Jadda g Jo il e Adaad ¢ cud g I J glaall- Gllad) (Alatal) 5 laial) 8 gl ¢ g3YI- Aglilald) of Ayl oll) AIAY) il gSa da3y

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

oty

The following is incorrect?

A salt bridge allows ions to pass from one side KS)’J o den Go Gl s e Dokl 53kl ~aus

a
to another
Electrons flow through the wire from the oxidation il 52SY1 Jelit (o clldl e iy pSIY) Jiin
half-reaction to the reduction half-reaction l/ 4“‘"“"3‘ JEaYl delis )
This cell converts electrical energy to chemical Adlaas Al ) 400 56! AU 2040 o3a Jgad @

—_———
—

energy
A spontaneous redox reaction takes place l/ AA5 J1als Skl cllee Gisas d
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Write the oxidation and reduction half-reactions occurring at cathode and anode for a voltaic cell

41 g8 A0AT 3 S g 3500 die Gt Al J) AN Jo i chual s 5ausY) Jo il chual Aldlas IS

Regarding the cell in the figure below. Which of A *; daagal) AL Blats L

the following is correct? L, las ¢

e~ flow
_)'9)\A|\’I — ?\)9)@
§ ‘ i > ¢ :] ", Au
> _ % y _ 3 _
Alf—*?ﬂ\g + 32 i l! AT L3¢ —Au
- 1 ‘ |- )
O° s Cww 5
Voltaic cell -
Al ds
3 Jels 259 dels umz:]mm&s g
Cathode reaction Anode reaction ange in mass

of aluminum sheet

Al — AP + 3e” Au —» AU + 3e” Increa%)ﬁ A
APt + 3?<—> Al | Au 7<—» Au Decreases J@ B

P

AP* + 3e” —» Al Au —» Au™ + 3e” |ncrease>éa}- C
|
AU+ 3e” —» Au Al — AP + 3e” Decreases & ( D
— T e ——
~— \
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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 AIAN ) 5AY) 5 Sy e CuilS 1) La aad aa cApiliasS g gl AQAN Gl agald) ciluad LAY Gibady 4uldl) 3 ggal) il gy

A voltaic cell consists of the following half-reduction Pl Laa ol (AN Zuball JlaY) \:a:\alk.-

reactions, which of the following is correct? .

Be2* + 2e~ =+ Be @ o)
Pt?* + 2e~ = Pt E° (V) - +1.18
’ — ) J— —_— - 02
Eose= E5U-E j\ = 41118 -C |.847) {5 .02
Joldll g8 (E®) adill xga 39! 340
Reaction Type Electrochemical Cell Potential ( E° ) Anode Cathode

i +G67 V
Spontaneous M ) Pt Be A
/ -

Spontaneous —_— = =

“':'ub = (-34027 V) Pt Be C
Nonspontaneous

il (9667 V) Be Pt D
Nonspontaneous

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

A b A8 L8 Gaany o M) 1 JEAY)-3ausY) Jo il ALals)) Aibiasst) Alalaad) g AdA) Jaa 5 ciiS

S MR e e
Which of the following represents the cell notation for the voltaic cell

AN
Ni2*(aq) Ni(s) + Mg**(aq)
=

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

(Mj / szah/ / Nl’u—/ N]) Mg**(aq) | Mg(s) II Ni**(aq) INi(s) () B

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

2 j2 i / \
Mg(s) | Mg>*(aq) I Ni2*(aa) [NiGs) O

—
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Describe how a spontaneous redox reaction of an electrochemical cell can be reversed
ApilaasS g g8 AIAT AL J) Fid)-Bans) JoUl use Jol ¢l ja) ¢fSay S sy

Regarding the cell in the figure below. Which of

colial JCAN 8 da i gall LAl 3laty Lo
the following is correct? ¥

p f L““'gi
N A

—_—

It is a voltaic cell and a spontaneous redox

reactions take place

It is an electrolytic cell and a spontaneous redox

reactions take place

It is a voltaic cell and nonspontaneous redox

reactions take place

c
It is an electrolytic cell and nonspontaneous redox Jipaly 52l CNeln Lod Gaaasg A p<I Al \
e
reactions take place aolab e
ES —3

el 051 /3 G| § Tl Gt ol 50

- (@30
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