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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 8 5 - ) A e Jo i) - il ppall (8l g - (313al)- Apas ) Jllaall g dpedaand) Jollaall dule aibad 4

When hydrochloric acid HCl,, reacts with 2=HClgq) cb)slSy agll aea Jolit: Larie
Calcium carbonate , the formed gas is .................. ... o OsSiall Gl gl g S
o e———

hydrogen %‘J' O A

nitrogen D il o B
carbon dioxide Gl s ._.-'1
carbon monoxide I S 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 er-spaee=filling-models are given

;usgm‘maﬁsas.\am\uzms\Gu;i,m\,.s\s.\pmu@\,‘x\umumwuuma(ﬁ."g”s-mwlum by ac g8l) g (alaa¥) iy
£18 eda milal of disall g Auibiassl) Y3

Which of the following is the conjugate acid
of the weak base NH3?

TNHawimw&lk@AL“‘;‘

NHy O A
NHi O B
NH,
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3
Define acids-andtases according to Lewis theory
( ousd Ll Gy he | gal) g (alaal) Gy
What does NH3 represent in the reaction Sotal Joliall 8 NHg Jidi 13U
below?
H ||: H F
H E|s —F — H—N— ? —F
H H F
Lewis acid ) & O A
Arrhenius base ssied O B
Arrhenius acid ._.u%m O C

===,
Lewis base @
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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

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

HNO, +HO, SH0  +NO;-

() (aq) 2 (aq)

K—M OA

A [HNO][H;0]

[HNO7]

Ka=fmomo;; O B

K _ [HNO;][H20] O C

3 [H30%][No3z]

_ [H30*]INo3]
a [HNO;]
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Relate the strength of weak bases to the numerical values of Kb

Kb ¢l eutil Lamed) agdl) g ddmaal) 321 5 3 58 (o Jay

What is the correct order of the following bases in
order of strength from weakest to strongest?

w‘ .‘.c\,ﬂ] C__};.a]l HJ:C‘)ﬂ‘ L.
£ 8 Y i) (o L8 o

~ 7 K, (298 K) Base el
C? / N C sox10) Ethylamine sl Jdbl
43%x10°* Methylamine &l Jiia
2.5x107° Ammonia L gal
(’D %:9 ) [ C#3x107° 5 | Aniline el
Aniline - Ammonia — Ethylamine — Methylamine el Qe el Sl gale bl O
Aniline->Ammonia — Methylamine — Ethylamine Ol D ol e gl el
——— ey —
Methylamine — Ethylamine — Aniline - Ammonia L galempalol e ol Jile sl Jiie O
Ethylamine — Methylamine — Ammonia — Aniline ol e Lol el Gtae el U2 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 Lgunan g La 518 § g8 g 488 yal) Alacld g La aan 568 (s ABMal) aa3y

Which of the following is true according to the =~ <¢——— T A Jelialy alu-  Laa g
following reaction?  ((5_.s7°\ jo& & P25\

T HCH30y,, + H:04 = CH30;,, +H;0},

2(aq)
—_—= y—
The ionization equilibrium lies far to the left L I i O @
——

The ionization equilibrium lies far to the right >Q ol ol 5 daty O B
Conjugate base C,H;0;" is weaker than H,O base H,0 sxldll o %5 C,H:0, @ sl Q C
H.0 base has a greater attraction for the H* ion than does Ht & G H,0 saclall s O D
the base C;H30; CyH305 saclall Q~><
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Use Kw to calculate the hydronium ion and hydroxide ion concentration at a given temperature

oasall g Liyma ) o A 3 26 2aaS g pagd) ol p s gudgd) Gl S8 ileuad K ptdicy

What is the value of [0H™] of an aqueous solution
that have [H*]=1.0 x 10 3M at 298K?

Lel) =

1.0 x 1071 M (@
~
1.0x1073 ™ O B
1.0x 1074 ™ O C
1.0 x 1071 M O D

S
IXIO

\ X1©

298K e [H*]= 1.0 x 10 3Mai & Jle J4ladl [0

g

_\\

L

Z
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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

vvhat 1s the cofrect ascendaing oraer according to Aad s maaall g2 lalll S L

the pH value for each of the following solutions? ¢ adall Jdlaldl s SI pH
A el s e Oyl paae Leiadll s s
Household ammonia m Milk of magnesia Milk

[OH"]=3.2x 107*

[H*]=3.2x 1077

pOH=2.10 ( pH=2.37
IOH: W ~2 / ' \gz

PoH=3"5

N\
PH:IL)—— Ne) ?H{;)
Mt oy
A L) o st e il = pall jome @

bl e Gpadlll jume o Adiall gl cadal O B
adiia) W e = gl ~ adall = Luasaall gad C
Al el &= Sgadll ums = cudall e il cda O

bsiall e o= dall = Ggadll juas - Adiial Ligad) O D
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Calculate the pH of a strong acid given its concentration

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

vvnat Is the correct ascending order according to dad a maall giolaill s Bl W
the pH value for each of the following solutions? ¢ Al Jdlaall e JSI pH
D Jslaadt C Jdslad B Jslaall A Jolaal
Solution D Solution C Solution B Seol ‘x){
0.001 M H2S04 "' 0 001 M HCI (0 001 M HQ
ya)

S G

Solution D — solution B — solution A — solution C C Jslaal) « A Jsladll &« Bslaall « D Jslaall &
NS
E=———1 == == 2

Z

Solution B — solution € — solution D — solution A A Jdsladl) « D Joladll « Clsladll « B W b
Solution € = solution A — solution B — solution D D Jsadd « B Jsladd « Adslaal) € Jsbaal) c
Solution A — solution B — solution C — solution D D Jsadll « C J | — Blslaall « A Jsladll d
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Calculate the acid dissociation constant, Ka, given acid concentration, [H+] and pH

PH s [H+] caeadl 3s8 5 slae) ais Ka gaeal) (ol <l iy

What is the k, of 0.00330M solution of benzoic acid (CsHsCOOH) eligiid) (2 Ka iad L
(CeHsCOOH), pOH=10.70? ) )
2 )
A 2.5x 107 —r
B. 7.6 105 L a o
C. 16x10~7 PDH =9 _J9-T =5
(@ XER: 105 - — =3
s ~Y
———————
-y -y
K X X _dsxe ST
27 pgom— R £ 000033 ~(sx18%)

= 2.9 ><l<>
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Describe the titration curve of acid with base with respect to nature of solution at equivalence point

SIS Adas die J glaal) daday (3lat Lasd Bac B pa laaad B plaal) ade Ciay

In relation to the titration curve and indicators table below.

Which of the following is incorrect?

il G Jpng Ssladl inigy 3l Lad
X

} Lo ¢

e—

\ Indicator range

\

5ER

T 2
7
sl JMMX T
Methyl orang Phenolphthal Indicator
3142 8.0-10.0 adsh gaa

Caunmence
ot o4, 872

omnusRe

----------
© % 10 15 20 256 30 35 40 45 %O
it

PR pavapy

| The equivalence point is within the methyl orange range

N Sl GRS (s3a aa a5 IS Aol
b JE—

Phenolphthalein indicator’s color changes

at the equivalence point

I/ylsall Ao e 43y i Ol il LRSS

The acid is HCOOH, and the base is NaOH

\/NaOH s22lilly « HCOOH yanall

The acid is weak, and the base is strong

/ Wgf saclilly ¢ Cnia (gassll
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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 il g€l Jgamg spleall iniay gleny Ly all ol jLaed) ‘_.gi

14— oLl daiiagall
13-

12—
11 -
10

titration curve and indicator table shown below?

9 35181 Ao
8
_ . Equivalence
- 7 - pont pH, 7.00
D\, 5 F E
é‘fjs © _— 5
f 4 —
34
24
1 —
0 T T T T T T
Methyl orange _Jii,J () Methyl red il aa! [ Bfomothymol blue Jsalses il B3\
3.2-4.6 4.2-6.2 N 6.0%
The acid is strong and the base is weak, and methyl red is Sl janl g calidl m&b%&ﬂb S Lmaall o A
the suitable indicator
The acid and the base are strong, and bromothymeol blue Jsaisarsdl @5 o4 Gausliall CaslSlly gl saclally (598 Siaeall @
is the suitable indicator ==

The acid and the base are weak, and bromothymol blue Jsadisegdl 3y s caslaal Caslslly s%&d&@} % aaall O C

is the suitable indicator

The acid is weak and the base is strong, and methyl orange Al el ga aliall adSlg cdgd sac il Cildin meall o D
is the suitable indicator
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Calculate the molarity (concentration) and volume of a solution using titration data

8 plaal) by aladiuls Jglaal) aaa g - 58 Sl A Y gall Gaca

;@,; 131 Hy80, Jslae s Npa L

What is the molarity of H,8O, solution
o 45.78 mL alsed NaOH 4l

if 74.30 mL of 0.4388 M NaOH solution is needed = ¢ aaall Jolaa

to neutralize 45.78 mL of the acid solution?

HZSOQ(nq) + ZNaOqu, - NaZSO,,(nq, + 2H20(|,

ol —
HZSO({ + [NVa :.)==-N_§ 0.3561 M ".»T

2 { = o

M L @ M ;—O,LBS% 0.1569 M
\/ :L’i% N = qz{‘go oa21M ) C
o2320m QO D

IX M X458 = | X 0.,4383.X F4.30
M = 0.3%6
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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 i) g dpaaad) Al gSa g -Jalatia - o B - udaaa pelall f 68 233y

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

Cs 5\5 O]ﬁl;\ O A
CeE r;wﬁg@
Q) oleZe oﬂfm Oc

5>  NaHCOs;
Qéb OHEZH OD
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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 quanS g (188 i Cpa J) AN g BanSY) (les (o S

(&5 cn*t Fe
An iron plate was placed in a solution of copper(ll) 52 LS (I) Lot 2, Jglae (B sl e dsgiia auag o

sulfate as shown in the figure below. Why did the —
. Saaall dagia (b yuas 3L Lolial JSAN 3 s
~—_—
Flax

color of the iron plate change?

Fe(s) + CuSO4(aq) —( Cu(s) 4 Fe,(SO4)3(aq)

N

Fe +QN\Z+§\> Fe;‘r + O

E—
Oxidation of copper atoms to copper(ll) ions (1) ooladl sgd N >Qul)a s O A
Reduction of iron (Ill) ions by gaining electrons @lay sl gglasly (1) %@ Jlzal O B
Oxidation of iron (1ll) ions by losing electrons JCREP-SRPEIE- T (11) QR CHEPR Y O C
Reduction of copper (Il) ions and deposition of copper on the iron plate saall dasiua o peladll gy () pdadl) @l sl Jlal

.
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Identify oxidizing agent and reducing agent in a redox reaction

O FRVI330Y) Jofi A J 5l Jalally s pall Jalal) 2355

What is the oxidizing ad

h
I N5 \S\\‘/"? \
3 § auShall Celadl Lo
T

& Tollowing) Yesetign?) @?qﬂﬂ\ Sl 3

Na,SO, ) + 4C ;) —> Na,S, +4CO
(F1X2) +S+C2¥Y =0 le1x2) +3=0°
—d
C OA

CO OB

Na,SO, @

Na,S O D
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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 o) g pualinll acslilf sae aasy

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

formulas according to the oxidation number of . .
o ~) + 7 +) fleia S 3

chlorine in each of them? IF AF ZT f

Ch - NaCl - KCIO, - KCIO ] : (1) + S\ + 2
p——

@)+ G2k D=0
—~I o + +1
A
.? NaCl —» Cl;, ——» KCIO ——» KCIO,
A G O —» KIo— KO,

B O Cl, ——» NaCl —» KCIO,—>KCIO

C O KCIO; —NaCl ——»Cl, — KCIO

D O KCIO, —— KCIO ——» Cl, —» NaCl
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Distinguish between oxidation and reduction in terms of change in oxidation number

Suslil) e A sl Cua e JRAY) 5 BSY) (i e

The reaction between nickel and copper (I1) chloride liaas Lo .olial izngall (1) eladd 2l Sl g ool
\6 — ~ o

shown below. What are the half- i !

1Yy 52l sl

redox reacﬁon:? 7 + 24
NT +Cu — wxOn + Ny
Ni,, + CuCl — & Cu,, + NiCl,,
'(s) u 2(aq) U(,) I 2(aq)
5y Jolis Chuas J5aY) Jols Ciual
Oxidation Half Reaction Reduction Half Reaction
Ni — o Ni2*+ 2e- Cl, > 201 +2e \/A<
Ni — NP3}E Cu'+e —» Cu D¢
_Ni — NiZ" + 2e” Cu** +2 —» Cu @
Cu* +e % Cu Ni — Ni?* + 2e )(



akram hamdi
Pencil


02025-2024 G oyl foadl) —adine pie W) slasS

19

Balance redox reaction in acidic medium using half-reaction method

Aall) Jolil) Qi a1 35l s By B J) FAYI-saasY) Joli (o)

S las () pdaan Jolaa 3 AIED JI5AY)s 5auSY) Alales O3 2ie
s

When the following redox equation is balanced in an

acidic solution, which of the following is correct?

Feé2* + MHOs — Fe3* + Mn2*
ig55l sl 3 H,0 H,0 elall clinia axe
diggall 3 3 Lig)sall Allaall 3 HT A3
’ ..qj_ e Lzl it Cragtgll Cligl dae
H,0 position in the Number of water H* position in the .
; Number of H* ions
balanced equation balanced equation
molecules
(bl ) COlelinal dga 4 (Coedl ) 05l dgn 8 A
reactants side (left) products side (right)
Tl ) 2l A L) <Dleliall 3
products side (right) @ reactants side (le 8
(Sl ) Dol dga (Cxadl ) sl den
reactants side (left) 8 products side (right) 4 C
(Coadl ) Zl5ll dgn (Dlad) ) cDleliall dga
products side (right) 8 reactants side (left) 4 D

3+
FCLL—p Fe M‘AOW _>MH
Fcu_——e f<3+ > Mno‘ﬂ ‘ MV\
~& = — S\ Mf\ OL’I - MV\Z++L'/LJ2©

-I—ZW 13 L. =

B 8H+—%Mf\oq—% n+HH,

), SR e SN
> d 7 < N> R 2

35 X 55+$H++MﬁOLT__p Ma™ 4 i
_ -

SFZ*— _,—.?g/:czk <
/ + 8I—U——)—M’)O\4 —% M\/\G_ y 4H, O

THT15Fe "y Mnoj— S F 2T M T -4l

MO

sl (TG 19 =
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Balance redox reaction in basic medium using half-reaction method

el Jeliil) 48, 3k aladialy 5308 Jamg B J) FAY)-BansY) Jeldl o)

Which of the following is the correct balanced  53sY) Joliil daaall &g sall Alalaall A b Laa i
redox equation for the following reaction el Ciual 43y b aladiuly AU J) 358 g
using the half-reaction method ?

Cl ey + NO3 (s —» ClO7q, + NO,
3CI'+2NO;~ +\/2l/i\'—> CIO™ + NO + H,0 OX

2CI"+3NO,™ + 20H" 2CIO™ + 3NO + H,0 ojK

3CI+2NO;” +)<_. 3CIO™ + 2NO + H,0 o>€f\
6 D)
D)

3CI"+2NO;™ + H,0 ——» 3CIO™ + 2NO + 20H~
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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 st} g3as slad) 1323 g Je i) gy Adiad ¢ g SV J glaall cllead) (Aladal) 3 jaill) e gilS) ca gi¥)- Alalald) of Al gil) A0A) il gSa 2035

What number represents the part that prevents ions & Gkl Jos Silig¥) 4S5 atay A ghall Jiad 3 350 Le
build up around the electrodes in the voltaic cell Lol Aamgall dagall A0
_—
shown below?
M Cut MK

1 ©Aa

2 OB

3 O|€

+Q.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

—_
In the reaction between magnesium and '@rw \ lhaai L .ol miiagdl) cpimg islly ppsasiiall G ol S

l .

S| '
shown below. What are the half veactborgx fm = ¥y sl cDoli
redox reaction? S -3

4 e

32y Jolis ial JEaY) Jolts Ciuas
Oxidation Half Reaction Reduction Half Reaction
2+ - N, + 687 — 2N*"
3Mg —»3Mg? + 6e- kR
3Mg $ 6e- 3M92¢ N2+ 6e-—’2N3-
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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 & gl Al J) 5AY) g BausY) COe LS il 13) Lo auaad aa (AailiasS g gl AdAl Ll agad) claad USIAY Cilaly Laalidl) 3 ggad) cild g

reactions, which of the following is correct?

Ag* + e = Ag . E° (V) = +0.7996

Eans = ‘T::,_? V-t

Cr3* +3e" = Cr >3

23

= +0.7998 —(~2.949) =+ [ 2"

P
3 AR 98 ( @—)(a._.ml > Jolil g
Anode Cathode Electrochemical Cell Potential ( E° ) Reaction Type
Ceo | G Q)
q.‘n‘l.ih
Ag Cr +0.0836 V B O
Spontaneous
cr Ag }Q 2 e 0
Nonspontaneous
AL
Ag cr - 0.0556 v £ p O
Nonspontaneous

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

Lol LA 8 Eaay o) J) SAYI-50asY) Jo il ALalS) Ll Alabaal) g AT a5 i,

The following reduction half-reactions DA Al LA Aul aaadl JImay) el i

represent the half-cells of a voltaic cell. daaia sbial Jeaall 3 Ll e

EC (V)

Which data in the table below is correct?

Half-Reaction gl Jelal

l(s) + 2~ = 2I"(aq) +0.536 V
Fet'(ag) + 2e~ = Fels)  (20.447V PRy

—

Cian

=Evr—:

—_

+0.536 — (- 0.447) =+0,9%:

Je lal) a50k adsl )u)a (c A K Je i) A0 g
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Describe how a spontaneous redox reaction of an electrochemical cell can be reversed

LailaaS g g€ AT AE J) i) Baws) Jo Uil e Joli ¢l o) ¢fSay S ciuay

Ol s

Which of the following is true for the two cells
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A- The Cell number (1) converts the electrical A N Al esh AR (1) AR, Aa0 Jjﬂ><\
energy into chemical energy Yikiia
B- Ansupomu;:;ws redox reaction occurs in the cell W @9
C- The cell number (2) converts chemical energy Qs ) Adaaish AR (2) ad, 4080 J3a3SC 1
into electrical energy i N

D- A spontaneous redox reaction occurs in the cell .’%"ﬁi“’ BansSi JoUS (2) Al glaD b M},(.

Sl 031 /3 il § Tl Gt it 50

=



akram hamdi
Pencil


