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(o) gl okt el = S0 - 3 iy ol st 20y CHMLS.3.04.001.02

89488 o bl

CHM.5.3.04.001.02 List fve general properties of aqueous bases and acids (taste, color of indicators, how it feels, reachions and electrical

conduchivity)

Text book 88, 89

What gas is produced during the reaction between
sodium carbonate and acetic acid solution

e 5l i T gl g el e G IS )
L el

CO>

Litmus paper is blue when
the H* concentration in the solution is

equals OH concentration

equals zero
less than OH- concentration

more than OH concentration

OH 5SS 555k O
I ®
OH Ss55-3 O

OH 3850381 O
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Which of the following chemical equations represents a reaction
between the aqueous solution of an acid and metal hydrogen

carbonate?

Zng,, + 2HCI,

aq)

NaHCO,,, + HC,H; 05,

CaC0;,,, + 2HCI,

aq

Cug,) + 4HNO, g, = Cu(

= ZnCly (g

— NaC,H;05(aq) + H200, + €O

~ CaCly(aq) + Ha0p, + CO4 (g,

NO3)2(aq) + 2H20, + 2NO, 4

— i Bt s T TR T
el Jeladl o ol L Al AsluSll Sl 5

¢ A gl RN Dlig Sy aead

+ H;,

g)

When hydrochloric acid HCl,, reacts with

zinc metal Zn, , the formed gas is

hydrogen
nitrogen
carbon dioxide

carbon monoxide

& HCl(aq) -.‘.\:U‘,ls’);_gl\ Jaas Jelin Laie

........... e J)S:\Al‘ JL\J\ . Zn(s’ J_‘-AJ‘A‘.H )l!
gl

g il

o) sl A

O|[O||O||O

CS) Sl
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CHM 5.3.04.001.08 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

Text book + Practice problems 119,120,121

In the reaction equation below, which of the following fmina 4_'.15 Lea gl colial Jelinl) 3

is true?

HX(aq) + H,O() = H30*(aq) + X (aq)

Learning Outcomes Covered

o CHM.5.3.04.001

HX is a Bronsted-Lowry base Gl — Gy acld e HI

b

H,0 is a Bronsted—Lowry acid sl — iy g2 (mleal (3a Hal

...........................................................................................................

...........................................................................................................

HX accepts a hydrogen ion from water H,O HyO slall (e (umgya Gl HY

Which of the following statements s true for the reaction?
”(.IL;H“ t ”I()HI : “10 (ag) T (I]Im,“
3, ;0 has one more proton than H;0"

b, HCLis the Bronsted-Lowry base

FINAL REVISION- TERM 2 2023-20

¢, HCL, CT 15 a conjugate pair

(. HCI, HyO 18 & conjugate pair
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3 |CHM5.3.08.001.11 Define acids and hases according to Lewis theory

Text book

123124

What does NH; represent in the reaction

H—N! ‘B—F — H—N—

below?
H F
A\
| l
H F
Lewis acid
Arrhenius base

Arrhenius acid

Lewis base

0ol Jelidl i NHy Jidi i

F
|
B—F
|
F

2
3
ollo/le]lo

What is the similarity between

ol piall Gy 4l 4

Which o the folowing s correct about o the reacton below?

i by s

A, F- lonaccepts an electron pair

H*+ F - H-F:

kg2 eI o e A

B. F lon s considered as acceptor of hydrogen on

O (ol i F o B

C, W' ionis considered as Arrhenius base

oo hBU K (gl iy €

0. K" lon donates an electron pairto F lon

F s g Gepai s D

the following two formulas? . =
:0: H
0=S5 F—B
ZQS 'F:
Both are Lewis acids sl palaal Ladg O
Both are Arrhenius acids st palal Lads (@)
Both are Lewis bases susl el 8 LadS )
Both are Arrhenius bases ool el B Lads O
Why does BCl; represent Lewis's acid ol saes BCly Juad 13
in the following reaction? g Jall Jela)
HEH
’ :Cls
t0— B Cl =9|’5,’Q|‘
‘ :Cls
HIO
(]
O Because it is proton acceptor from the base CI- CF s W) e il Sitaan &Y
O Because it is an electron pair donor to the base CI° OF oWl J iy ) o) mila Y
O Because it is proton donor to the base CI° OF sl ) &g pll ila &3
f«) Because it is an electron pair acceptor from the base CI° Cl 52l (e iy 81 2o Sise &

.................................................................................................................................

FINAL REVISION- TERM 2 2023-2024
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CHIM.5.3.04.003.03 Compare between strong and weak bases (using examples, particulate diagrams and ionization equations)

Text book+ Practice problems

130,131

Which of the following tables is correct
about the solutions contained
in beakers 1 and 2 below?

bl Jga o AN Jglasdl
Talich 241 Cpulsh i

Beaker 2

weak acid

strong acid

partially ionized

completely ionized

Beaker 1

Beaker 2

strong acid

weak acid

completely ionized

partially ionized

Beaker 1

Beaker 2

Strong acid

Weak acid

partially ionized

completely ionized

Beaker 1 Beaker 2
weak acid strong acid
completely ionized | partially ionized

25e8 148
S e | s aes
6 ol s [ G o8 56
249 1 gl
s gmen & @ pmea
La el | Ll
2 109
Asds | o s H o
5 o o [ e i s
2 sl 1 ol
G G o | w0h o
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Which of the following substances ionize completely in
aqueous solutions producing hydronium ions Hy0*?

Slig gy Al aall B U 05 00D Sy o

0" ppg g

I, | HCI

Il | HCH10,

IIl. | H,S04

IV. | HClO
A land 1A
B. lland I s Il B
C.land sl C
D. |, lland IV Wslls) .0

For the figure below, which of the following is true?

a. the acid in 2 ionizes incompletly because HCl is a strong acid
b. the acid in 2 ionizes completly because HCl is a weak acid
¢. the acid in 1 ionizes incompletly because CH3:COOH is a strong acid

d. the acid in 1 ionizes incompletly because CH3COOH is a weak acid

Which of the following substances dissociate

completely in aqueous solutions producing
hydroxide fons OH ?

Sl gy gl o) A s 60 4000 iy g f

TOH syl

l. | NaOH

Il | NH;

Ill. | Ca(OH);

IV. |CH;NH;
Alandll lhy 1A
B. land lll my!.B
C. Nand Il sl .C
D.1,Nland IV IVsillgl .0

HC;H,0; is a strong acid and completely ionizes in Ayl al S _,i, i e HOH0; asall

aqueous solution

............................................................................................................................

The number of ions in HCI solution is more than Jeladll A gl ss e ST HOH Jyladl 3 i) e

the number of ions in HC,H,0, solution HC;H,0,

...........................................................................................................................

The number of ions in HCI solution is less than i) 20 ST HCI Jglaall 3 i) s

the number of ions in HC,H,0, solution HC,H;0, Jsadll &

HCl is a weak acid and only partially ionizes in Al Jalaall 3 Lkt U Oy s Jana HOI sl

aqueous solution

FINAL REVISION- TERM 2 2023-2024
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CHM.5.3.04.006.01 Define acid ionization constant, Ka, while writing the ionization constant expression for different weak acids

Text book+ Practice problems

129

Which of the following statements is correct regarding the

following ionization equations?

@

s el o fall a8 A = el et
Aadll cull St leey Bel Ladd daans 4001 Ol

K, (298 K) o alibee

lonization equation

raesll
e

Acid

89x10°2 H,S = H* + HS Jal) oull) Sy gl
Hydrosulfuric, first ionization
10-%° — 2 T
110 | HS=H*+ § SO el (4 gl

Hydrosulfuric, second ionization

.................................................................................................................................

The acid in the second ionization is weaker than the acid in the

first ionization

.................................................................................................................................

<l

vl ol ko ae sk wen o fen & 1
B s e P

P What 1s the correct order of the following weak acids in order of electrical

conductivity?

acid

CH;COOH

HS™

HCOs

HF

K.

1.8x107°

1.0x107"

4.7x10™1

6.3x10™

a. least: HF — HCO:™ — HS — CHi:COOH greatest
b. least: HF — CH:COOH — HCQO:™ — HS™ goreatest
¢. least: CH:COOH — HS™ — HCO:™ — HF greatest

d. least: HS™ — HCOs: — CH:COOH — HF greatest

FINAL REVISION- TERM 2 2023-2024
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b CHM.5.3.04.003.04 Identify the relationship between the strength of an acid and its conjugate base and the strength of a base and its conjugate acid Text book 128

Which of the following is not a conjugate pair? Pl o g o e Which of the following is the conjugate acid INH; 4l sacldll 8 e e Ll
of the weak base NH;?
HC2H10, / C:H302 NH? O
2
OH-/ H;0 - 0
3
H2804 / SO NH o
4
NH3 / NH4* NH! O
4
Whictvolthe folaning ls e socending ko he e Rl e gt gl If the ionization equilibrium of the acid in the equation below lies far to left, then....
following reaction?
HC,H 0500 +Hy0y =  CHy05,  +Hy0; '
e i Vigg e HCN(ag) + H,0() = H;0*(ag) + CN~(ag)
The ionization equilibrium lies far to the left sl el o) 8 angy O & the Conjugate base CN- iS Stronger than the base Hgo-
The ionization equilibrium lies far to the right Gl I cplall )58 4y O P H30+ |S a Weak Conjugate aCid.
Conjugate base C;H;0;- is weaker than H;0 b H,0 seldl (0 Ginal C;H,0, 4 1l 5aclil ' o
SRR T : 0 28O 1 o the conjugate base CN is weaker than the base H,0.

H.0 base has a greater attraction for the H' ion than does H* el Ui Hy0 s2elall g O E

the base C;H,0; CHi0y el 48 & HCN is a Strong acid.




‘Which of the following is NOT true according to the following

reaction?

Conjugate base CI is weaker than H,0O base

The ionization equilibrium lies far to the left

H20 base has a greater attraction for the H* ion

than does the base CI-

The ionization equilibrium lies far to the right

HCl(,q; + HzOm - Hgo‘t..q) + Cl(-

A G B

aq)

H0 sl inaal CI 46l pall 5201

ol S o) 59 45

Ht o34 Uis Hy0 saeld Qi
Cl e\l ya ,8l

ol ) Gl ) 3 as

shown below?

Which of the following statements is correct about the reaction |

i UL Ay Annes A &1 )

HCH,04(aq) + H0) = H0%(ag) + C,H0; (ag)

A. The acid HC;H;0; Is strong and the conjugate base C;H.0; s weak |

Al (0, 4 ) 3l 5 g asa HEH,O, A

B. The base C,H;0; is weak than H,0 base

H0 sl o il (0, il

C. The conjugate base C,H,0, has greater attraction for H' ion
than does the base H:0

A bt i L (0 40 Bl

K0 sl

. The equifibrium lies far to the right

G ) e 01 48 D

NHi(aq) + H,;0() = NHs;*(aq) + OH (aq)

The equilibrium lies far to the left because the base NH; is

weak, and the conjugate base OH" is strong

The equilibrium lies far to the right because the base NH; is

weak, and the conjugate base OH" is strong

The equilibrium lies far to the left because the base NH; is

strong, and the conjugate base OH" is weak

The equilibrium lies far to the right because the base NH, is

strong, and the conjugate base OH ~is weak

g NH,

L NH

iz OH™ &l 5o lilly

p Bl OV el A e 1Y 4

asgd OH™ L) 522l

el oY e ) Vw GV a2

Agasa OH™ 2o 5200y

300 25 Caad Y Vi UV 403

Siia OH™ Al 520 il

FINAL REVISION- TERM 2 2023-
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7 |CHM.5.3.04.007.07 Calculate the pH of a strong acid and weak acid given its concentration

Example Problems 2&3+ Practice problems 134,135,136

Which is tha correct arrangament according to the
pH values of the solutions (X), (Y), and (Z) which
have the following characteristic?

Gl S pH At s sl Ll 0
Al el S (7) 5(¥) 5 (%)

(X}:pOH=9.5
(¥ [H]=10"°
(Z}: [OH-] = 10-

&

A.[m“m (¥) = (X) = r_zuw“

g (2] o= (X) = (V) (oA

B. rowest X) = (¥ = (£ )pighest

() (2} = (F) = (X) B

C. tiowest) (Z) = (X} = (¥ pighost

(4 (¥)«(X) «[Z) (€

D. jiowest (X) —+ [Z) = (¥ }uighest)

) (¥} = (Z) « ':X]|}‘.|'-]-D

1is the correct arrangement according to
JH values of the solutions (X), (Y), and (2)
I have the following characteristic?

3(Y) 3 (X) Jhaall pOH Aad canea aaall (530l a1 La
— £ Al pailadld) Gl (2)

(X):pH = 10.5
(Y): [H*] = 10712

(2): [OH"] = 107?

est) (Y) = (X) = (Z)nighest)

s (Z) '-(X)‘-(V)(ﬂn).

est) (X) = (Y) = (Z)nighest)

) (Z) « (Y) «(X) (@ .B

est) (Z) = (X) = (V) (ighest)

e (Y) « (X) « (Z) @ .C

est) (X) = (Z) = (Y)nighest)

wan (¥) « (Z) « (X)(@.D

What is the value of pH of an aqueous solution
that have [H*]= 2.5x 10-* at 298K?
oh = - gl
1081
160
1240
200

[H]= 25 10243 % o s pH i L
1298K e

...........

...........

the pH value for each of the following solutions?

vvnat Is the correct ascending oraer accoraing 1o

4l L el sl juse [ il s )
Household ammonia Lemon juice Milk of magnesia Milk
pOH=2.10 pH=2.37 [OH ]=3.2x 107* [H*]=3.2x 1077

Household ammonia = lemon juice = milk — milk of magnesia

FINAL REVISION- TERM 2 2023-2
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How many times increases the concentration of 5 X Jyaall B [HY] O gssd) Ol S5 038 a 8
hydrogen ions [H*] in the solution X than in the oLl ana )l i ¥ J glaall
solution Y according to the figure below?
XJsire Y Jsiae
solution x solution ¥
¢ 8
3 . s 3 ? L) s 10 n H 7 "
PON " ) ] n " " ] i 7 13 S o 3 2 1 0
A. 2 times (C8) 2.A
B. 10 times <10 .B
C. 100 times $5100 .C
D. 1000 times 21000 .D

Calculate the pH of a solution that has a [OH] = 2.50 x 1074M.

A.O04
B.O36
C.0-36
D.0 104

Calculate the pH of 0.075M KOH.

A.0104

B.O 11.12
C.011.46
D.© 12.88

FINAL REVISION- TERM 2 2023-2024 MR MOHAMED ABDELSALAM
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8 CHM.5.3.04.006.04 Calculate the acid dissaciation constant, Ka, given acid concentration, [H+] and pH

Example Problem5+ Practice problems 139

What is the value of K, of 0.200 M solution of
hypobromous acid HBr0 , pH =4.637

0.200 M #355 HBO Jpgppedd psan Jobaal K, s Lu

TnH=4.63

HBt0 ,, + H,0, SH*  +Br0"

K,=2.25 x 1077
=360 %107
K.=2.74x 107"

K.=2.98x 1077

Whatis the K, value of 0.0091 M solution of 0.0091 M 25 5 HF &9 gl gaas Jghaal K, badl

hydrofluoric acid HF with a pH =2.68? ‘pH=2.68 4
HF(aq) = H*(aq) + F(aq)

Ke=6.3% 107 o)

Ko=7.6% 1075 @)

K;=9.9%10°° @)

Ke=4.8% 107 o)

What is the acid ionization constant of the equation shown
below?

£l Alduad) Altaall el ol Sl jeat s

llI(l[MII +H,0, s H0*

[H10][H30]
[Hz0*]lioT]

a =

{HI0]

1 [y0tio 1

_ [my0*fno]
* 7 o] [#;0]

_ [H0*]io”]

't 10 -

What is the value of K, of (.0400 M solution of acid HCIO,

0.0400 M 5S35 HCIO, Lans gl K, dad e

with pH=1.80? prlads
0 5.8x 107
@ .......................................................... 10M0 .......................................................... :
O """""""""""""""""""""""""""""""""" Gord ‘
0 4.9x10°°

FINAL REVISION- TERM 2
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g CHM.5.3.04.009.01 Describe thetltra‘tlop curve of acid with base with re_spect to type of pH anq nature ofs.nh..ltlon at equivalence point, indicator used and Text book+ ﬁqumszﬂ 142,143
its color change and volume of titrant needed for changing color of indicator

10 CHM.5.3.04.009.01 Describe the titratia.n curve of acid with base with re.spect to type of pH anq nature of?nh..ﬂion at equivalence point, indicator used and Text book+ fiqures22 144,145
its color change and volume of titrant needed for changing color of indicator

Which of the following statements is correct according to the i) g g g B el aday $ial Lak Adaes ALK G jld) sl What is the type of titration in the figure below? Tolial Sl A 5 ulaall £ sila
titration curve and indicator table shown below? Talial Aawd pall . .
Acid titrated with base 520 s a5 daa
ey 14
:: 12 37 vl |
1
10 10 - —
;' P At 8 """"".'1"':"{'1': 02w s v vt s
— ~ Equivalence 3 —t
Al g T £ 7 oIt pH, 7.00 - - [ [
Indicator range Indicator b R B e ot
8.2-10 o g 4 ¥ [
Phenolphthalein 3 2
> ] pads 3 343 n
60 76 i Rl A ° o 10 20 30 40 S0 60 70
Bromthymol blue o Volume of base added (mL)
o 5 10 1S 20 25 30 35 40 a5 S0
Volume of 0.100 M NaOH added (mL)
_ = . k) uack 500 some0nt oue A strong acid with a strong base Lgsel e sidoan O
A. The acid is weak, and Phenolphthalein is the suitable 9 5l odd A daladi) cualidl) LSy it gasadl A
indicator to use in this titration Ol g o T
B. The acid is strong, and Bromothymol biue is the 050 5l 038 A ek i)y 5 98 el B A strong acid with a weak base Amnselagdivan O
suitable indicator to use in this titration Jyadigpng
C. The acid is strong, and Phenolphthalein is the suitable 96l 0 (o dlaiinn) candial) wdiSll g 5 8 Qaaall € A weak acid with a strong base 4l g i o O
indicator to use in this titration DA
D. The acid is weak, and Bromothymol blue is the JuJ) 90 B pdaall 0dh  Alaii) i) AL g it (aan)) D A weak acid with a weak base K el s s )
____suitable indicator to use in this titration Jsadisns )
What is the titration in the curve shown in the figure below? Faliol JSIN B miin gall aiall 45 siladll e
Titration of an Acid s> 3 nLae What is the suitable indicator for titration of e e b Cudid) sl
12
10 L strong acid and strong base? fodielyod jan
= [ Feoporecd amm
= P LS
7] I o I e €5 (1l [ N [
‘A ' ) Bromocresol green, with a range of 3.8-5.4 3.8-5.4 slua pad¥) Jy s Sgay 0
2 |+ -
_//" |
¢ ABlall dae i) o
SR e Thymol blue, with a range of 6.2-7.6 7.6:6.2 00 ¢ Jyadigag ol ) 0
A weak acid with a weak base lismn sl g Cms o O
Aslond 'Scki Wi awesk haoe Upmislipgioms O Methyl orange, with a range of 3.2-4.4 3.2:4.4 e ¢ i g Jod) 0
A strong acid with a strong base Ldseliagdgaa O
) Phenolphthalein, with a range of 8.2-10 8.2-10 shaa (il ydl 0
A weak acid with astrong base Lt cmagaa O

FINAL REVISION- TERM 2 202
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11 |CHM.5.3.04.004.06 Calculte the molarity concentration) and volume of a solution usin titration data

Example Problemb+ Practice problems
+problem solving strategy

145,146

| What is the molarity of phosphoric acid H:PO: solution | Jsas os 114 mL a7 1 PO gl e | as g 1 3o o
| IT 114 mL of 0.00804 M NaQH solution is needed to T el |l 5 118 mL 4l 0,00804 M NaOH
| nedtralize 118 mL of the acid solution?

| NaOH(aq)+ HPOfag) > NapOae)+ MO0 |

0.00259 M

0.0105 M

0.00777 M

0.00518 M

FINAL REVISION- TERM 2 2023-202

What is the molarity of sulfuric acid H;S04
solution if 68.4 mL of 0.333 M NaOH solution is
needed to neutralize 49.0 mL of the acid solution?

04 68.4 mL 53 13 H;S0q S 580 Jaas Jglaa &y ga ba
faasl) Jglaa (4 49,0 mL Aaal 0,333 M NaOH Jsise

H,SO4(aq) + 2NaOH(aq) == Na,SO; + 2 H,0(/)

0.465 M

0.116 M

0.880 M

022M

0502500589




12 CHM.5.3.05.001.01 Distinguish between oxidation and reduction in terms of loss and gain of electrons, oxygen and hydrogen

Text book

156,157

13 CHM.5.3.05.001.04 Distinguish between oxidation and reduction in terms of change in oxidation number

Text book +table 1

158

I\.Nhlch of the following is correct?

) +
-F (aq) I: aq)
The fluoride ions receive electrons from the iodine
and it is reduced

The fluoride ions receive electrons from the iodine

and it is oxidized

The iodine receives electrons from the fluoride

ions and it is oxidized

.................................................................

The iodine receives electrons from the fluoride

ions and it is reduced

¢ - A
tmaaea SU lee

&
» F_‘MC) + 21 (aq)

Jla) L adasy agall e oilig Sl & jelall Slgdl Jatius

1

530Sl L) Basady agll e g 58N ayglill g Jied

1)

Sl al Saang n)glall Slgdl e g i sl Jatn

................................................................

) Al Giassg ekl Sligh) (e g Sl agdl Jatiw

Which of the following statements is true
concerning the redox reaction shown below?

A- Oxidation of the chlorine molecule
B- Electrons transfer from bromide ions to chlorine
(- Electrons transfer from chlorine to bromide ions

D- Reduction of the bromide ions

PauiY) Joy Bl L s 40000 )l )
¢ o) Y1 g

20805l Baui) & gis oA

980 ) gl i 0 g SN B
gl gl ) 5l o g SN QA €
Yoy gl ) Qyia D

Which of the following was oxidized in the
following reaction?

2Na + 2H+ - 2Na+ +H;
A- Na‘
B- Na
C- Ht
D- H;

o Gl A 3l gy e

2Na + 2H* - 2Na* +H:

Na*-A
Na -B
H C
H: -D

Which of the following is correct in relation to the reaction

below?
Mg, + 0y »

O Oxygen O, gained electrons and was oxidized

The magnesium Mg atom lost electrons and

was oxidized

O Oxygen O, lost electrons and was oxidized

The magnesium Mg atom gained electrons and it is

Reduced

L Celily 3l Lol s 36 L g

2MgO,,

I P RCTPRCH < o POy (O

5okl g iang i 7€) MY o puagind 83 ool

B! Gy iy 580 O !

Jipal L Gy iy 50 Mg i) 33 Cui)




14 |CHM.5.3.05.001.08 Identify oxidizing agent and reducing agent in a redox reaction

Text book +table 2 159

Which of the following is the reducing agent in
the following reaction?

24 24
Ca(s) +Zn (aq) Ca ag t Ing
A'Ca(s)
2+
B-Zn (aq)

2+
C' Ca (aq)

D- Zn(s)

¢ A Joliall A J 3 Jalall b Ly baa

Ca(s) + an"(aq) - Caz"(aq) + Zﬂ(s)

What is the oxidizing agent in the following reaction? ‘.",.'.t'.l‘ Jolal ﬁ,_- Sea pall eladl Lo

Na,SO, ,, + 4C ,, —— Na,S , +4CO

CcOo

Na,SO,

Na,S

What is the reducing agent in the following reaction?

H,S(g + Clyg)

_

cl,

H,S

HCI

£ Joliall 8 kel Jaladl L

S () + 2HCl,

What is the oxidizing agent in the

A D il )

following reaction?

2
fetdAd" - Fe+1Ag fe+2Ag" - Fez*+2Ag

A)Fe B) Ag'

FINAL REVISION- TERM 2 2023-2024

() Fe D) Ag
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15 |CHMS.3.05.001.03 Assign oxidation number to atoms, ions and compounds according toa set of rules

Example Problem?2+ Practice problems+

162,163,164
table3

In which of the following formulas does the oxidation

number of oxygen differ than in the other formulas?

NO -  NO,

NO,

Lalt VL L% e a1 2ol ol 3
,._MJ_;;,.S_-\“S._ e J}S_JJ.r‘_\:__...a. _;\ ?J

HO -  HO,

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

Croi

2+

6+

O Aia b (Cr) p980 paie sl 230 L
ea Ll

>

What is the correct descending order of the following A6 guall 3,_.,!\ gb'w,‘ sl L

formulas according to the oxidation number of oxygen — . p
9 oxygen flgin U 3 CumneY) 28l 2 i

in each of them?

HO — OF; — HO;—> 0
0, — H;0,— OF, —» H,0

OF, —» 0O, +H,0, — H,0

QOO O

H,0 — H,0, + 0, + OF

What is the correct ascending order of the following i 08B 2ie Caea A0 donall maniall oo bl il L

formulas according to the oxidation number of ol Ik 4
fleia JS 4
chlorine in each of them?

Cl, - NaCl - KCIO; -KCIO

NaCl — Cl; —— KCIO — KCIO,

Cl, —» NaCl — KCIO,—+KCIO

KCIO, —+NaCl —»Cl, —» KCIO

KCIO; — KCIO + Cl; — NaCl

FINAL REVISION- TERM 2 2023-2024

¢
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CHM.5.3.05.002.05 Balance redox reaction in basic medium using half-reaction method

Example Problem5+ Practice problems +
problem solving strategy

169,170,171,172

Which of the following is the balanced equation for the

reaction below in an acidic solution?

S€0;%"aq + ClO3aq)

€ man Jolaa i olial Jelall digjeall dlsledl o

> Se0,% (aq) + Clyg

256052 (aq) + 5CIO; (aq) + 2H' — 5 250,22 + 5Clyg + H,0y

25€0;% (aq) + 5CIO5 (aq) + H20)) ——— 2S€0,> (aq) + 5Clyg) +2H*

o= e g

0(O0(0O| O

Using the half-reaction method to balance the
oxidation—reduction reactions, what is the correct

balanced equation for the following reaction in

S,0;> + H,0 + 1,

S,0;7 + H,O + I,

2S,0,2" +2H,0 + |,

S,0,7 + 1, + 2H*

Lo (JIRaYy 521 CBlale iyl el wheas 3isk Aladiuds

Sgumantl Jglaall & _Nol Jolill Asaall A3y jeall Asledd

—+S,0,” +

+S,0,2 + 2H" + I

— = 2S,0,2 +4H" + 21

. S,0,.2 + H,0 + 21

L2 6) + 8203 (aa) — $2047 aq) + I'(aq)

¢

<,

FINAL REVISION- TERM 2 2023-2024 MR MOHAMED ABDELSALAM




Which of the following is the correct balanced 53w Jolal Aasaual) &) sl daddl & o Laa
redox equation for the following reaction e Uil ual Ay yh aladdudy Ul J) 358N 9
using the half-reaction method ?

+ FeX!

2- rplt 3+
Cr07(aq) + Fe(aq) — CT (aq)

(aq) (aq)

(in acidic solution «aas Jslaa 3)

Cr,0% + H' + Fe** - 2Cr®* + Fe** + H,0 )
Cr,0% + 14H* + 6Fe** - 2Cr®* + 6Fe®" + 7TH,0 O
Cr,0% + 7H* 4 Fe** - 2Cr** + Fe** + 7TH,0 e
Cr,0% + H' + 6Fe** - 2Cr®* + 6Fe* + H,0 0]

Using the halt-reaction method to balance the Lo s S ly 32l SDla Ml (el ol heai 3iipka pladiuly

oxidation-reduction reactions, what is the correct el glaall 4 TS0 Jolill Aaacall £y jsall Alslesd
balanced equation for the following reaction in
acidic solution?

Cl(asy + NO3"(aqy — 5 CIO,, + NO,

3CIr+2ZNO;™ + 2ZH" —» CIO™ + NO + H,O
2CI+3NO;” + 2H” — 2CIO™ + 3NO + H,O
JCI+2NO;y™ + 2H°

» 3CIO” + 2NO + H,0

GI+ NO, + H* —» CIO™ + 2NO + H,0

¢

FINAL REVISION- TERM 2 2023-2024
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(HM.5.3.05.007.02 |dentify companents of a valtaic or galvanic cell (anade, cathode, salt bridge or porous barrier, wires, electrolyte compartments); while
explaining the role of each companent, when does the reaction start and determining the direction of electron and current flow

Text book

178,179

In the voltaic cell shown below, where are the ions
move from one side to another?

——
Copper wire
/ - ﬂh-. R l"’l" -
ik cidd Salt bridge
Zinc strip o e
\ K9
n

B l@f

S a1 e o) alia) Ao gall 4GS Al AMA 3

T A ) A G

Silver strip

What number represents the part that prevents ions
build up around the electrodes in the voltaic cell

shown below?

& bl Jga SligW) oSUS ey SN il Jiad o3 30 L
Toliol agall daledl) A4

"-a\-u 2

ol

-—1

wo’

IMH

Through the silver strip Aaadll ki A (@) o
s 2 O
Through the salt bridge Aalal) 5 hidl YA (@
O
Through the copper wire oeadll dllu J3a (@)
) (@)
Through the zinc strip O Al i JNA O
The following reaction takes place in a voltaic cell: Adgdds Bl Jelial day e s T AN A8 0 ol Saadisa N AN TR0 A
Ingt Cu¥ug - Zneg T Cug)
Which of the following takes place at the anode? £150) 3o daany b Laa
Reduction of Cu?* Cu?* J ) O
Reduction of Zn?* Zn® JI 5
o At zinc strip e AN Gk 2is O
. i _ . At salt bridge dgaldl 5 kal e
Oxidation of Cu Cu 5Si @) O
At both strips Coplaklh S 20 O
Oxidation of Zn In sl o At copper strip odadll kb Jie (@)




In the voltaic cell shown in the figure below, which of

the following statements is true?

“»

Salt bridge

Zinc strip Copper strip s £3

in In

80, CuS0, ' S0,

Cus)y

A il ol ol JSAD 8 Aainga) Ayl R8N 3

fiana

el ry

Cu

Uses electrical energy to cause a chemical

reaction

Electrons move through the salt bridge to

the copper side

Positive zinc ions build up around the zinc

electrode

The wire can serve as a pathway for electrons to

flow from the zinc strip to the copper strip

Fua Jolis Caa AobgSll A piis

ol dga ) Ypuay Zaldll il yo iy S Saz

S el Jym Simgal (il cilid oS

Jaeaall

ol D)l ot e iy ST Y e Sl any

Asill oo
e el

FINAL REVISION- TERM 2

2023-2024
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CHM.5.3.05.004.02 Describe standard hydrogen electrode (SHE), while identifying the importance of its E* value and writing the half-cell reactions of the
two possible reactions that could accur at the hydrogen electrode

Text book +iqures 5&6+table 1

182,183,184

Cu** +2¢" = Cu E°(V) =+ 0.3419

E(V) =~ 0.7618

The standard reduction polential (E°),of the standard

hydrogen electrode is defined as 1.104 V

The standard reduction potential (E"),of the standard

H
i
H
; hydrogen electiode is defined as 0.000 V
H

O It will be a cathode when connected to Cu|Cu~" electrode

(J It will be an anode when connected to Zn | Zn=" electrode

1104V sibo Sing yasgd orilaid (E?) puslalll Y 3ga

Cu|Cu

il ae dliag 2z 388 LS

Zn | Zn~

ikl aa aluag e g

In the figure shown below, what is the value of
reduction potential £E° of this electrode
at a pressure of 1 atm and the temperature at 25 °C?

0.000 vV
0.500 v
1.500Vv

1.000Vv

H,ig)
(at 1 atm)

Sk bage
: 5
.

E® JI AN 34 ke Le colish g galt JE2N 3
€25°C 3,05 43535 1 atm bius Sad Gl 132

00|00

electrode shown in the figure below?

Which of the following is true for the standard hydrogen

el m gl ks alets L s 2 e

ol S A gl

Salt bridge

dol)) 3 dasal! \n;'@\
\

Jrbna '.
phe i
8
Hy wlets 1 /i
-
o)
o

It is the cathode in all the voltaic cells in which it is

connected

It is the anode in all the voltaic cells in which it is

connected

The reduction potential of this electrode is 0.000V

when the concentration of the acid solution is 1 M

g deagh A Aol LAY an B 13018 S

i dags Al Al WA a2 S

G5 Lo 0.000V (gl il 13 Ji5) 240

cand Gyl e ey I M jaall Jdss 355

and hydrogen gas is pumped under pressure | atm
25°C 2o
and the temperature is maintained at 25°C ’

The reduction potential of this electrode is 0.000V at

all conditions

INEREA L P

gaa 22 0.000V gls el 138 i) 240

gkl
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CHM.5.3.05.007.05 Use the half-cell standard reduction potentials to calculate the electrachemical cell standard potential, while determining whether the .
19 ) P P ¢ Example Problem1+ Practice problems 185,186,187,188
redox reactions are spontaneuus ar I'IOI'I'SF]DI'ItEI'IEOUS
- S e ¥ A voltaic cell consists of the following half-reduction o laa g A Lkl JRAYY cMals (e Aald Ll 58T
“‘hiCh ﬂf th? fo]lnwig repreients‘ the (‘E][ "‘J‘ E:JJS:H “’m L}l}jﬂ‘ L"dﬂw j!'.)‘ J“-'] “”L‘l Las "5‘ reactions, which of the following is comrect? ) )
notation for the voltaic cell consisting of nickel £a gl g JCuiN kbl ) h ' S fmaea
and calcium electrodes?
hadll Jelidl) E°(V) Agt + e = Ag . B (V) = +0.7996
Half-Reaction ;
- - Cr3t +3e = Cr (V) = -0.744
Ni** + 2e” — Ni -0.257
Ca’* +2e - Ca -2.868 3540 s (E°) i xm el g3
Anode Cathode Electrochemical Cell Potential ( E° ) Reaction Type
Ca?*|Ca||Ni|Ni** (@) A or Ag +1.54V o
Spontaneous
NiZ*|Ni[|Ca?*|Ca ®) B Ag cr +0.0556 V fod
Spontaneous
B =
NIINIZ+||Ca2+|Ca O € er e T 1S4V Nonspontaneous
CaICaz*‘"NIz* |N| O D 2 o — 0336V Nonspontaneous

The following reduction half-reactions represent the caalyall Rl Zadeanll LA AJEN Adeas)) JEaV! cilels BS
half-cells of a voltaic cell. which of the following is & <F5 £
oo SL e 7
cormrect?
Co** +2e  ==Co .E?(V)--0.28
Pt2+ 4+ 2e— = Pt , E%(V) - +1.18
2531 2l ( E%) il 3o Jelal g4
Anode cathode Electrochemical Cell Potential ( £7) Reaction Type
Slab
A Pt Co +09V =
Spontaneous
Sl
B Co Pt +1.46V =
Spontaneous
c Pt Co - 0.9V A
Nonspontaneous
D Co Pt - 1.46V e
Nonspontaneous

¢
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20 (HM.5.3.05.011.03 Compare between electralytic cell and voltaic cellin terms of identifying where will reduction and oxidation processes take place,
anode, cathode, direction of electron flow and current flow and spontaneity of the reaction accurring

Text hook

200

| Which of the following is true for the two cells
; below?

olsl Ouilally 3l Lad s U Laa

i ¢

A- The Cell number (1) converts the electrical
energy into chemical energy

B- A spontaneous redox reaction occurs in the cell
number (1)

C- The cell number (2) converts chemical energy
into electrical energy

D- A spontaneous redox reaction occurs in the cell
number (2)

A N Al et AR (1) A, 4080 J3a3-A

SRR JIJ5 5 Sausi JoUS (1) Al 4080 b Sy -B
Wl I 4udeash A8 (2) Al 4080 J3a5 -C
SAAG JI g Sansi Jels (2) Al s B sy D

What is the similarity between the two cells below?

g
et

A nonspontaneous reaction occurs

An oxidation-reduction reaction occurs

A neutralization reaction occurs

A spontaneous reaction occurs

Colial i) u Al da g la

G 2 Jolls Bigaa

JIA) g 30us) Je it Sigaa

Jalad Jelid &gas

0[O 0| O

B ol & gaa

Which of the following is true for the two cells below?

I o031 Olidy Bl Lad s s Laa 1

In cell number (1), the electrons flow from Cu to Zn
In cell number (1), the anode produces electrons from Zn ]

In cell number (2), the anode produces electrons from Zn |

In cell number (2), the electrons flow from Zn to Cu

Zn A Cu Ge Sy 3805 (1) A8, Adah 8
Zn (e G S 3 o) 235 (1) A8, A0l A

O
O
Zn O Sy SV 5 g S (2) A Alad b O
O

‘ Cu I Zn e iy &N GhE (2) o8, lah 3

FINAL REVISION- TERM 2 2023-2024

O In cell 1 the reaction is spontaneous

In cell 2 the reaction continues until the zinc strip

@ is used up and then the reaction stops

2 is an electrolytic cell and coverts chemical energy

to electrical enerav




