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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

D ol o Ty g g e 5 PN O g D

fdlY yaal
CO>
H2
O2
N>
Litmus paper is blue when OsSe ledie (3,00 (ealll gl 45 5,5 Ol
the H* concentration in the solution is

equals OH concentration

equals zero
less than OH- concentration

more than OH concentration

-

OH S35k O
I ®
OH S s55-8 O

OH- 3555- 381 O
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Which of the following chemical equations represents a reaction ¥ o s, it i - :
el Jaladll e Uals L Al A5l Sll SV ol 5

between the aqueous solution of an acid and metal hydrogen
¢ Auag gl Sl Slign)Sy daeal

carbonate?
O Zngy + 2HCl gy = ZnCly,q, + Hy(g
‘® NaHCO; 5, + HC,H; 0,1, = NaCiH;0,(,q) + H20q, + CO5q
' ® CaC0;(,) + 2HCl g, — CaCly(,q) + H20p + CO5

O Cugg) + 4HNO; g, = Cu(NO;),(aq) + 2H, 0y, + 2NO, (g,

When hydrochloric acid HCl,, reacts with g HCljag) lijglSs gl) aes Joli Laxie

zinc metal Zn, , the formed gas is ..................

........... }h J‘,Su‘ JL\.“ . Zn(q' J_'...a‘)‘.;l\ )l!

hydrogen g gl O
nitrogen Oang il O
carbon dioxide Ol sl S0 O
carbon monoxide SV i Jyf O
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syl Al il aelglly | alaa¥l) ey CHM.5.3.04.001.11 2 Jgaadl

2 Jauall + 86 5 95 o S ol

CHM.5.3.04.001.11 Define acids and bases according to Lewis theory

Table 2

Text book 95 , 96 + Table 2

What does NH; represent in the reaction

below?
H F
| /\
H—N:
| |
H F
Lewis acid
Arrhenius base

Arrhenius acid

Lewis base

H

H

0ol Jelidl i NHy Jidi i

B—F —= H—N—B—F

\-.g‘a:'m

Sl neld

O||O||O]| O

What is the similarity between
the following two formulas?

:O:
e N
O—w —0O:

Both are Lewis acids

Both are Arrhenius acids

Both are Lewis bases

Both are Arrhenius bases

O el 4l any L

.“
e A =
M—m—T

cud palaal Lads

st )l palal Lads

st )l el g LadS

Q|lO||0O|O

0 Uy s 0 0 )

H*+ F

A, F- lonaccepts an electron pair

H-

Ky 8 £a)F L

B. F lon s considered as acceptor of hydrogen on

O (ol i F o B

C, W' ionis considered as Arrhenius base

D, H'on donates an elecron pairto F on

o) U Ll )l

F s g Gepai s D

Why does BCl; represent Lewis's acid

in the following reaction?

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

o
ek
|
10— B Cl
|
HI
.“
O Because it is proton acceptor from the base CI
O Because it is an electron pair donor to the base CI°
O Because it is proton donor to the base CI°
f«) Because it is an electron pair acceptor from the base Cl

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

sasl saes BCly (1 13l

¢ Jelil 4

L iCl
:C|=|:3:=(E|=
:(;I:

CF 53sal 2 (ol it o

OF sl g iy 5 2yl e &
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Gue ] alaalh il ) culf e A e KA Ciiend gaall ol cult 1, CHML5.3,04.006.01 4 Jaiadl Glidi 5 Jla + 1110 QI ol

3
CHM.5.3.04.006.01 Define acid ionization constant, Ka, while writing the ionization constant expression for different weak acids Table 4 Text book 111 + Example 5 + Applications
What is the value of K, of 0.200 M solution of 30200 M *JE S HBIO Jpunsp i JyadK, What is the K; value of 0.0091 M solution of 0.0091 M #3485 HF o ) e gl K, ad a
DYPERNUSMOV S Htre, i fph=4.63 hydrofluoric acid HF with a pH =2.68? "pH=2.68 3
= H*(aq) + F(aqg)
HO SH 4 BrO- HF(ag) = H'(ag q
HBrO (i) + 5,00 S * (ag)
K;=6.3x107* 0
Ki=2.25x107°
Ki=7.6% 107
Ki=3.60 x 10°° 0
Ki=2.74x107° G K;=9.9% 107 0
K.=2.98 x 107 d K=4.8x107 0
What is the acid ionization constant of the equation shown ol Al Al Jsal) (il il i e What is the value of K, of (.0400 M solution of acid HCIO, 0.0400 M 5S35 HCIO, aas Jbaal K, dasi L
below?
- ; 5 (.'pH‘*I .80 3
i + i
]ll(}I[mII -leﬂm_, ][3(] ) +10 ) with pH=1.807
-3
[H1][10] 0 5.8x 10
7 Iu0*lio-] R P ;
__ lmo] H0) 1.0x 1072 |
* 1300 T —
_ [myotinot] 0 2.6x 107
* [Hio]i;0]
49x107°
K, = o'l 0
? [H10]

FINAL REVISION- TERM 2
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5l Uy i g Bae ) 58 G88aY) ate Sy | cman ) Bk e A0l apes CHML5.3.04.003.04 1013 1005 99,2 b

4
CHM.5.3.04.003.04 Identify the relationship between the strength of an acid and ifs conjugate base and the strength of a base and its Text book 99, 100, 101
coninnate acid
Which of the following is not a conjugate pair? 0 e g5l b e g Which of the following is the conjugate acid INH; el S lall 331 G L L
of the weak base NHs?
HC3H30: / C2Ha07
NH; O
OH-/H;0 .
2 NH; O
) 2-
H2804 / SOy NH, O
NH; / NH4*
3 4 NH} O
Which of the following is true according to the £ Jelily ey Lo s L Laa

following reaction?
HC:HJO:.‘M; + H:O n == C:HJOi + H;O,‘,q

b
“(aq)

The ionization equilibrium lies far fo the left el ) gl ol 5 any
The ionization equilibrium lies far to the right Gl 1 i ol 39 gy
Conjugate base C;H30; is weaker than H,0 base H,0 sl (s el C,H3 0y 4 5 52 il
H,0 base has a greater attraction for the H* ion than does H* el b Hy0 selal) g
the base C;H0; CHi0y sl s 48

0

If the ionization equilibrium of the acid in the equation below lies far to left, then....
HCN(ag) + H,0(1) = H;0*(aq) + CN~(ag)

# the conjugate base CN™ is stronger than the base H,0.

# Hy0" is a weak conjugate acid.

# the conjugate base CN™ is weaker than the base H,0.

& HCN is a strong acid.

FINAL REVISION- TERM 2
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Which of the following is NOT true according to the following

reaction?

Conjugate base Cl is weaker than H,0 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

5 oy gy G e

Which of the following statements s correct about the reaction |
HCl(aqt + HZO(I) - H301t1q) F Cl(_:aql ﬁhm helﬂw?

Fulal Bl Al Anns A & )

H0 sl inaial CI 4l pall 52081 O

HCH:04aq) + H0) = H0%(ag) + CyHh0; (ag)

Sl G I ) Ay 0

A, The acid HCH0; Is strong and the conjugate base CHi0; fs weak |

Al (0, 4 a0 b 3 o oea HOHIO, A

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

Hy0 il s dadi CH,0; i B

Ht o34 Uis Hy0 saeld dllis

Cl sl g 8! o than does the base K0

C. The conjugate base C;H:0; has greater attraction for H* jon

Al i RS O H0; W) )

H0 sl

0. he equilibrium lies far to the right

(o J s N A% D

ol I o o) 3 4 0

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

The equilibrium lies far to the left because the base NH, is dsuia NH: ol Y Slad) ) 13ues S5V 4
@ weak, and the conjugate base OH" is strong A OH™ aahall saslilly
The equilibrium lies far to the right because the base NH, is A NH; sal) oV cuad) 12 oY) asy
weak, and the conjugate base OH" is strong iyl OH™ aaihull sealdlly
The equilibrium lies far fo the left because the base NH; is Ao NH3 sl oF Sl Vs SN a3
strong, and the conjugate base OH" is weak Aduasia OH™ il s2adlly
The equilibrium lies far to the right because the base NH, is g NH, 52 5V caadl M s S5V s,

strong, and the conjugate base OH ~is weak

Sisca OH™ a8yl 520 lilly

FINAL REVISION- TERM 2
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KA dadg dincall | calon 58 g kD dady diwosd scliil 5 by CHML5.3.04.003.05 f gl B Usdall + 103 3 10230 SN ool
5
CHM.3.3.04.003.05 Relate the strength of weak bases to the numerical values of Kb and the strength of weak acids to the numerical values of Table 6 Text book 101, 102, Table &
What is the correct order of the following bases in A e il el g Al
order of strength from weakest to strongest? T o el ol
K, (208 K) Base i&hih‘
50x10°* Ethylamine (sl J1
43%10" | Methylamine (w4 e
2.5%107° Ammonia gl
£3x10° | Aniline ol |
Ethylamine - Methylamine -» Ammonia - Aniline Ol g gl Qe gl U O
Aniline—Ammonia - Methylamine - Ethylamine Ol 0 -l Y il ol O
What is the weakest acid among the acids falial Jpaall 4 alaal s (e cdwa] el Lo
fing - ia 3 ! Gl Bl
Aniline - Ammania — Ethylamine - Methylamine (el e pal Ul el (e O in the table below? B
Ks (298 K) acid assl
Methylamine - Ethylamine - Aniline -+ Ammonia el el Sl S O 63x10°" HF
617 x 10710 HCN
175x10™% | CH.COOH

FINAL REVISION- TERM 2

1.77 x 107% HCOOH

HF
CH,COOH
HCN

HCOOH

Q0[O O
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el Bt s dap tie 2 gty remg gl 2l €5 o Kw LS CHM.5.3.04.007.01 1053 1{]40.“.,1[:5.5' o
CHM.5.3.04.007.01 Use Kw to calculate the hydronium ion and hydroxide ion concantration at a given temperature and vice versa Text book104 | 105
Al el 3 gyl il il 0 e el pasin g isd R sl ol (05 b paiiy CHM, 5.3.04.007.02 Gl i e AT+ 1t 105 SN pul
CHM.5.3.04.007.02 Describe the relation between pH and pOH and perform calculations involving this relation Example 1 + Applications Text book 105+ Example 1 + Applications

Calculate [H'] and [OH] Using Kw

At 298 K, the H' ion concentration in a cup of coffee is 1.0 x 105 M. What is the OH ion concentration in the

coffee? Is the coffee acidic, basic, or neutral?

The concentration of either the H+ ian or the OH- ionis given for four aqueous solutions at 298 K. For each

solution, calculate [H+] or [OH-]. State whether the solution is acidic, basic, or neutral.

a.[H]=1.0%x101M ¢ [OH]=1.0%10°M
Which of the following aqueous solutions is acidic? ¢ aaa Adal A el sl
= 7 = 5 298 K 2 381l )
b. [DH ].— 10x107M d. IH I =4.0x10°M ( Concentrations at 298 K) { i
D Jad C dylad B Jsad A Jsbad ]
Solution D Solution C Solution B Solution A
’ [H*]- 4.0 10~ [OH]= 1.0x 107 [OH-]= 1.0x 10-3 [H*]- 1.0x 1012 ‘
! ]
Solution B B Jsadl
Solution A A Jaad
Solution D D Jaad
Solution C C Jea!

FINAL REVISION- TERM 2
2023-2024.




K208 5| €25 L deaaSypauglls o miegll cilind] 3553 A0lall Jllmall BsiclBy Aias o b CHIML5.3.04.006.03

ildadai+ 3 32 JUo + 15 514 JESY

15314 JEaNI+ 5108 5 107 3 1060 S al
SilEudei+ 3 2l 4

K 298

CHM.5.3.04.006.03 Relate the acidity and basicity of an agueous solution to the hydronium and hydroxide ion concenfration and pH at 250C or

Figures 14, 15 + Examples2? , 3 + Appplications

Text book106 , 107, 108 + Figures 14 , 15+
Examples2 , 3 + Appplications

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

dedad) fa 80 pH dad s ) sl ol 20V L

) el 3 (2) 5 (Y) 3 (X)

(X}:pOH=9.5
(¥ [H]=10"°
(Z); [OH-] = 107%

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 3(Y) 3 (X) Jaall pOH Aad i uawall saslealll cu ) La
JH values of the solutions (X), (Y), and (2) 3 £ 40 pailadld) Gl (2)
I have the following characteristic?

(X):pH = 10.5

(Y): [H*] = 10712

(2): [OH"] = 107?
est) (¥) = (X) = (Z)pignest W (2) « (X) « (V) @
est) (X) = (Y) = (Z)nighesy s (Z) « (Y) «(X) (@ .B
est) (Z) = (X) = (¥) (nighesy o (Y) « (X) « (Z) @ .C
est) (X) = (Z) = (Y)nighest) ) (Y) « (Z) « (X) @ .D

What is the value of pH of an aqueous solution

that have [H*]= 2.5x 10-* at 298K?

oh =~ gl

1081
1.60
1240

200

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

0
0
0
0

vvnat Is the correct ascending oraer accoraing 1o

the pH value for each of the following solutions?

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
O Milk = household amimonia — lemon juice — milk of magnesia o oal — Al L)
o 0 2 5 01 1 3 e, 2 e o 4 5 . B A o s e B e
@ Lemon juice = milk -+ milk of magnesia — household ammonia Al Ly ad “ qulall e« ¢ =
R o e i s e e 1 o i e e e e S R T S S e B S B S G B A s
ol sia — milk — inice — sel ¥ It
O Milk of magnesia — milk — lemon juice — household ammonia 315 4 1,4 — fpalll pose — (dal)
" fan RIS, 8 oi . — :
O Household ammonia — lemon juice — milk — milk of magnesia sl o Gpalll o e A5 gl

FINAL REVISION- TERM 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?

XJslne Y Jsine
solution x solution Y
3 ° s 3 ? L) s 10 n 2 7 "

A. 2 times (8n)2.A
B. 10 times &34 10 .B
C. 100 times 332100 .C
D. 1000 times 5+ 1000 .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
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pisiamall 2B i 4IKEN Ala e Jglomall Basslag

Geradagl) @B Aad J) Bli dslgdlly SlasYl e daline $153) Sylaall Cilisia Lisas CHM.S.3.04.009.01
B Oyl pial gWIg Bplaall Jalme 1o Cilinall macals digd | § e Sl paally

117 51165 115 5 114, 0 Sl i

LCHM.5.3.04.009.01 Describe the titration curves of different acids and bases with respect to pH and nature of solution at equivalence point

indicator used and its color change and volume of titrant needed for changing color of indicator

Text book114 , 115, 116, 117

Which of the following statements is correct according to the
titration curve and indicator table shown below?

) ) i 5 ) ey (gl Lk e AL )
falial Ao gall

L)

Sl g .A..‘S.'v‘
Indicator range Indicator
8.2-10 oAl
Phenolphthalein
6.0-7.6 yadigegdl G,
Bromthymol blue o

10 15
Volum

pH

20 25 30 35

e of 0.100 M NaOH added (mL.)
(ML) e 0.100 MNSOW ams

40 45 S0

A. The acid is weak, and Phenolphthalein is the suitable
indicator to use in this titration

——— A strong acid with a strong base
35 plaall 03 Al i) i) ALy bl aaad)

’_J"I',ﬁ,ﬂ‘

B. The acid is strong, and Bromothymol blue is the
suitable indicator to use in this titration

0 ..’n’,iuu‘;‘...l 20 Gy g g ganad A strong acid with a weak base

Jyadipa gl

C. The acid is strong, and Phenolphthalein is the suitable
indicator to use in this titration

95 pdaall 03 (o dliiien) tedial) a5 58 paaadl
Ol gl

A weak acid with a strong base

D. The acid is weak, and Bromothymol blue is the
suitable indicator to use in this titration

S0 h el 0 b Al canlial) CALS)) g s paaal) |

Tl A weak acid with a weak base
_dsignsd

What is the type of titration in the figure below?

Tolial JSAI A 5 ulaall £ 58 La

Acid titrated with base s50 s Jaas 5 ke

10 20 30 40 50 60

Volume of base added (mL)

70

Aufsell ae o8 Jaes

A 328 ae 5 8 e

i,,is.zliyww.s

i.&,‘a.'as;s'&yqa.‘a_,an

0|00 0O

What is the titration in the curve shown in the figure below?

Eolial JSIN B i gt aill A5 el L

EEggas:

strong acid and strong base?

I | =
i s Eaujvaidncd ez
S R O T O oY 1N N IO
¢ ) Bromocresol green, with a range of 3.8-5.4
2 - //
/ T

Al dae i) mas
Volume of base added

A weak acid with a weak base

A strong acid with a weak base

A strong acid with a strong base

A weak acid with astrong base

Thymol blue, with a range of 6.2-7.6

s .;_‘.—-‘:‘ AR 52

W tell aa o 5 Jaas

Methyl orange, with a range of 3.2-4.4
i dsel g g aan

Phenolphthalein, with a range of 8.2-10

O||O||O]| O

Lol an (s G

What is the suitable indicator for titration of

e e cudid) G190 L

?L_',“.‘L]}_,‘,i'vm

3.8-5.4 sl s yas¥l dy s Spuy

7.66.2 0 ¢ Jyadigagdl

3,24 4 doe i ) i

8.2-10 s il

O || O] O || Q
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5 =k = Bl 1 w1 3
Splaall bl slass sl Uibball Jalmall mosg ,Jq,)_uh1_,_.5}1@Jyy%cﬁmjj_m,um_aﬁ S g - ‘ s e s T T A s
Oliedai 4 6 e 4 Jilimall o kol Al )

Cilidei + 6 JUs +

10

Text book 117 , 118 + Problem Solving

CHM.5.3.04.004.06 Calculate the molarity (concentration) and volume of a solution using titration data Y i
Problem Solving Strategy + Applications
Strategy + Applications

| What is the molarity of phosphoric acid HiPOu Solution | s e 114 mL a3 141 HyPO gl yina | 44 s s
it 114 mL of 0.00804 M NaOH solution Is needed to T el |yl 5 18 mL <ded 0,00804 M NaOH
' neltralize 118 mL of the acid solution?

| WNaOH(aq)+ HPOfag) > NapOaq)+ O |

0.00238 M

0.0005 M

What is the molarity of sulfuric acid H,S04
000777 M solution if 68.4 mL of 0.333 M NaOH solution is 0n 68,4 mL 55 13 H;S0q & ) Gaas Jglaa &y g ba
needed to neutralize 49.0 mL of the acid solution? | ¢ aall Jsiaa (4 49,0 mL Adaal 0,333 M NaOH Jsisae

0.00518 M -

H,SO4(ag) + 2NaOH(ag)— Na,SO; + 2 H,0()

0.465 M

0.116 M

0.880 M

0.22M

FINAL REVISION- TERM 2
2023-2024.



11

Sl 3! § il J) 5leiel JI W S 3y CHM.5.3.05.001.04

135 3134 Lo SN 2

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

Text book 134, 135

IWh|:h of the following is correct?

2F

(aq) 7 |,‘raq)

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

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

(mana SU Lae 6

"
»> F:ram k21 (aq)

Jlpal Ll ey aadl e g Sl )glall gl Jats

5301 ) asaty Sl e Slig AS 2yl il Jiiea

5auSl al Siaang njalall DUl e g aSH sl Jutiw

H
) 4l Giassg ekl Sligh) (e g Sl agdl it E

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

ZBI'_(aq] + ClZ(ﬂq) - ZCI—(QQ) + Brz(aq)

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

Paui) Joy gy L Ansaa 4000 )
¢ alal )8y

ZBr-(aq) + az(aq) - ZCl'(aq) + Brz(aq)

280 g g o] & gia oA

980 ) gl i) 0 g V) B
gl g ) g0 (o g ) G <€
Yag ) gl ) yia D

Which of the following was oxidized in the

following reaction?
2Na + 2H+ - 2Na* +H;
A- Nat
B- Na
C- H
D- H:

o Gl 3l e

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

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

Which of the following Is correct in relation to the reaction

below?
Mg, + Oy

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

il Jolelly s Led mnsan !.-.’._ laa gl

» 2MO,

Bl 4 Gy iy 7)) 05 (anaY G

b) o Sy iy 50 O, il

sl ) Guang i 1€l Mg gausiaall 53 CuS

FINAL REVISION- TERM 2
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Jly Bl Jolis § Jcnall bty susSLall ol oy CHM 5.3.05.001.08

1 Jsazll

1 Jadall #1370 LLSH 5ol

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

Table 1

Text book137 + Table 1

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

Cay) +In** g - Ca“(aq) +Ing

¢ A Joliall (A J 3 Jalall b Ay baa

2 2
Ca(s) +In +(aq) - Ca +(aq) + Zn(s)

What is the oxidizing agent in the following reaction?

Na,SO, 4, + 4C ,, —» Na,S

(%)

e Tal ol 3 sl Calall Lo

+4CO ,

aq)
A- Ca(s) .
& ca(s)'A
B-Zn™" 4
q) 2+ CcoO
o
C' Ca (aq) Caz+ _C
(aq) Na,SO,
D- Zng -
®) Ing, -D
(s)
Na,S
What is the reducing agent in the following reaction? T Aul Jolall 3 O el aladl L

—

¢l

H,S

HCI

S + 2HCly,

What i the oxidizing agent in the
following reaction?

Fet2Ag' - Fe*+2Ag

A D s )

Fet2Ag' - Fe*+2Ag

A)Fe B) A

() Fe"

D) Ag

FINAL REVISION- TERM 2
2023-2024




1 1 =< )
L8 3 patall S ke 34 CHM.5.3.05.001.02 3 Jsdall 4 2 Jskeall + 2 Jsamll+ 147 5141 5 140 0 liSH i

13 ollidsl ¢ 2 Jla 4 3 Jyadl
CHM.5.3.05.001.02 Define oxidation number of a compound Table 2 + Table 3 + Example 2 + Applications festhoda i, s85, 142 Tabie . 1abie 3y
Example 2 + Applications
In which of the following formulas does the oxidation Ui Y 2l 2o (6 Adull judll ol 3 What is the correct descending order of the following A fall mnaall (Al 32l e

formulas according to the oxidation number of oxygen R 4y st
Slaie S o3 Cuanasy) 2l 3 Ganea
number of oxygen differ than in the other formulas? ffall dy A e in each of them? e

NO - NO, - HO - HO, HO, - HO - 0, - OF

NO, HO —» OF, » HO0, —» O

0, —» H,0,—» OF, —» H,0

@)
0O NO
@)

OF, — 0, +H,0, — H,0

X
(o)
QIO Q |0

H,0 — H,0, » O, » OF

‘_5.
x
[e)

. . . _ . K ks . . ‘e What is the correct ascending order of the following i 08B 2ie Caea A0 donall maniall oo bl il L
What is the oxidation number of Chromium (Cr) O3 Aisa 2 (Cr) a8l pale sl L
: P B o3 v formulas according to the oxidation number of e
element in the following ion formula? fa ) Plgia S
chlorine in each of them?
2-
CT04 Cl, - NaCl - KCIo, -KCIO
NaCl —4 Cl; — KCIO —s KCIO,
2+ :
6- €l, —» NaCl — KCIO,—*KCIO
2- KCIO, —+NaCl — »Cl, — KCIO
6+ KCIO, — KCIO —» Cl, — NaCl

FINAL REVISION- TERM 2
2023-2024
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Jlila SST Jelia) IR Jelal Ciaads BawSY! JeiE5 i w50 CHM.5.3.05.001.10

148 5147 (o S i

CHM.5.3.05.001.10 Write oxidation-half reaction and reduction-half reaction for a redox reaction

Text book 147 , 148

15

il b3 4 5 e

45 L 4150 5 149 5148 5 147 o bSH i
CilEadss

CHM.5.3.05.002 Balance redox reacfion using half-reaction method in acidic solution

Example 5 + Applications

Text book147 , 148, 149, 150 + Example 5 +
Applications

16

SAelE Jakma (3 Uity S e3eliS o3 CHM.5.3.05.002.05 iliki 45 e

45 s 150 5 149 3148 5 14740 S ol
il

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

Example 5 + Applications

Text book147 , 148, 149 , 150 + Example 5 +
Applications

Which of the following is the balanced equation for the

reaction below in an acidic solution?

Se0;¥(aq + ClOs (eq)

25€0;%" (aq) + 5CIO; aq) +

2S€0;% (aq) + 5CIO; (aq) + H201) ——+ 2S€0,2 aq) + 5Clyq) +2H"

2H' 5 250, (aq + 5Clyg + H0p

> Se0,% (aq) + Clyg)

— 586043753(

) + Clyg) + 2H*

1)

0(0||0| O

Using the half-reaction method to balance the
oxidation—reduction reactions, what is the correct
balanced equation for the following reaction in

acidic solution?

2 5) + 52037 @q) — 5204”7 (aq) * | (aq)

=

S,0;* + H,O + |,
S,0;2 + H,O + I,

28,0, +2H,0 + |,

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

Lo o J5aYly 528Y) ESlale iyl ol Chuas 3isk Aladsds

Tgmandl Jglaall 8 ) Jolill Zaacall 234 sl Aliledt

—»S,0,% + 2H" + 2I

+S,02 + 2H" + I

— - 2S,0,2 + 4H" + 21

> S,0,7 + H,0 + 2l

FINAL REVISION- TERM 2
2023-2024




Which of the following is the correct balanced  58¥) Joliil Aasaual) 43y gall Adaall & L Laa
redox equation for the following reaction e Uil ual Ay yh aladduly Ul J) 358N 9
using the half-reaction method ?

2- 2+ 3+ 34
Cr207(aq) + F€{aq) = CT(aq) + F€(qq)

(in acidic solution saas Jslaa 3)

Cr,0% + H* + Fe** - 2Cr’* + Fe** + H,0 e

Cl‘20'§‘ + 14H* + 6Fe?* - 2Cr3* + 6Fe3* 4 7H,0 O

Cr,0% + 7H* 4+ Fe** - 2Cr®* 4+ Fe** + 7TH,0 @

cr20§ +H" + 6Fe** - 2Cr®* + 6Fed + H,0 O

Using the half-reaction method to balance the le o5ty 5ol <Dali o5 ol el AR pladiuy

oxidation-reduction reactions, what is the correct W § el el 3 52 adl Alsbadl
feaaadl Jgaadl 3 Solill faaall 2y pall Alilad

balanced equation for the following reaction in
acidic solution?

Clas) + NO3"(aq) — 5 ClO o) + NO,

3CI+2ZNO;" + JH" —» CIO™ + NO + H;O
2C1+3NO;™ + 2H" — 2CIO™ + 3NO + H,0O

3CI+2NO, + 2H" —» 3CIO™ + 2NO + H,0

ClI'+ NO;” + H* —— CIO™ + INO + H,0

FINAL REVISION- TERM 2
2023-2024.
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Ol sl g Jelinll ey dis (9950 B 190 b gug a3 ARIYY - 2050 - dndall sl - 293801 - 093] (Al i} Aiililad] Al ileSa Lijazy CHM.5.3.05.007.02 i
) clig S 332510580 35251 JESY 4 163 5162, 0 S i
CHM.5.3.05.007.02 |dentify companents of a voltaic or galvanic cell (anode, cathede, salt bridge, wires, elecirolyle compartments), while
Figures1,2,3 Text book162, 163 + Figures1,2, 3
explaining the role of each component, when does the reaction start and determining the diraction of electron and cument flow

In the voltaic cell shown below, where are the ions S V) JaT Ol alia) Aaud sall 400 Rl 400 3
move from one side to another?

T A ) A G

What number represents the part that prevents ions

build up around the electrodes in the voltaic cell

ek Sl shown below?
Copper wire
v " A3 ,h.xv T G
s 5 cpaS siltb:"ldge "".'i /
Zinc strip o 4 Silver strip -'

\ -

=

o Ol Jga lin) (S5 pins (53 eyl Jid (53
Coliol Aaiogall dalgall A4

-,

ol

-—1

w’

MM

1
Through the silver strip Aaadll ki A (@) o
2 O
Through the salt bridge Aalal) 5 hidl YA (@
3 O
Through the copper wire oeadll dllu J3a (@)
4 (®)
Through the zinc strip O Al i JNA O
The following reaction takes place in a voltaic cell: A A A Je i) oy g s e e
+ +
Zng+ Cu¥ag » Zn*ag+ Cug -
Which of the following takes place at the anode? fa) e By b Laa g
Reduction of Cu?* Cu? J\ 5 @)
Reduction of Zn?* n?* ) Fa) @) )
At zinc strip O ALY ksl 2l O
. 3 _ . At salt bridge dgaldl 5 hal xe
Oxidation of Cu Cu 58i @) O
At both strips Opeladl) NS e O
Oxidation of Zn n s O At copper strip pdail) b 3ie o

FINAL REVISION- TERM 2
2023-2024.




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

the following statements is true?

'("f

A i of bl <2

fiania

o

Zinc strip Sait bridge Copper strip Usa)s £3 e

ZnS0y Cus0y S0, | CuSOy '

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

el 4ga ) Ypeay Zald lidll o iy KNI dam

oS il Jya G i) iyl (S

Jaeaall

Jﬂﬂ)ﬂd‘;f‘i})&‘)l Jasy '.....S "]w

Aaill »d
e el

FINAL REVISION- TERM 2
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Y ol D ey Jebish) 3] Lo autoung b dger Oilaasd | Jo il Uil Akl JIY) 354t CHMLS.3.05.007.05 Blall Jor bl and + il + 1 Jlia

51703169 5 168 3 167 3 166 3 165 LS i
Uibisall o bzl + Cilidei 41 Jba + 171

% CHM.5.3.05.007.05 Use the half-cell standard reduction potentials to calculate the electrochemical cell standard potential, while determining whether the redox Textbook 166167 . 168 169 170 171+
reactions are spontaneous or non-spontaneous o . ) d ! ] : !
Example 1+ Applications + Problem Solving Strategy | Example 1+ Applications + Problem Solving
Strategy
z 5 ¥ A voltaic cell consists of the following half-reduction o laa g A Lkl JRAYY cMals (e Aald Ll 58T
Which of the following represents the cell O4 Qs I AAN SN 3050 dias i Las g reactions, which of the following is correct? ) )
notation for the voltaic cell consisting of nickel £a gl g JCuiN kbl a ' S ) faa
and calcium electrodes?
+ = > (/) =
alll Jeudl) E°(V) Agt + e = Ag . £ (V) = +0.7996
Half-Reaction = . i
NiZ* + 2e” — Ni 0.257 Crt+3e” =Cr FM--07
Ca’* +2e - Ca -2.868 3540 s (E°) i xm el g3
Anode Cathode Electrochemical Cell Potential ( E° ) Reaction Type
24 2 Sl
ca®*|Ca|Ni|Ni?* (@) A or Ag +1.54V .
Spontaneous
B - - ‘_r’.l‘jr_
le*lNiII(,az'|La 9 B Ag Cr +0.0556 V 4
Spontaneous
H Ry
2+ 2+ c Cr Ag -1.54V o R
NIINI ”Ca |Cﬂ O Nonspontaneous
MEk el
2+ || N§2+ D Ag cr - 0.0556 V LS
Ca|Ca "NI |N| O Nonspontaneous
The following reduction half-reactions represent the caalgall Zdall Zadeanll LMADN AJGN Adeasd Jma¥l cDlelo BS
half—cells of a voltaic cell. which of the following is & o $
e sl s i
correct?
Cu* +2¢- = Cu E'(V) =+ 0.3419 s
Co?* +2e  =Co .E?(V)--0.28 ; B+
2n* +2¢° = Zn E’(V) =~ 0.7618
Pt2* 4 2e~ =Pt £E7(V)-+1.18 Ha oA
o
2591 By ( E%) sl o Jelal) g3
Anode cathode Electrochemical Cell Potential ( £9) | Reaction Type
The standard reduction potential (E”),of the standard 1104 V il Sing pasgl! e (E”) sl J15aY! g0
A Pt Co +0.9V -_-_A"‘i: hydrogen electrode is defined as 1.104 V
Spontaneous
B c Pt 1.46 V i1 i The standard reduction potential (E"),of the standard
o) + 1. - H
Spontaneous : : hydrogen electrode is defined as 0.000 V
SEE S ’
c Pt Co 0.9V Nonspontaneous O 1L will be a cathode when connected to Cu|Cu-" electiode CuJCU™ it pu dhicags 2o 34108 UsS
SEE S I Z ) <
D Co Pt - 1.46 V = () Itwill be an anode when connected to Zn | Zn™" electiode Zn | 207 ad pa aluag e l3gil 568
Nonspontaneous

FINAL REVISION- TERM 2
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B,0laLs g ASIY Ol slal a8l ol g Ml die s ing BuaaSY1 Joli pya B gl U g ¢ Al i il il S ) (o iy CHMLG.3.05.011.03
g LG pse o) Jeliall gl 19 B 19 Kali+ 182 LSl
CHM.5.3.05.011.03 Compare between electrolytic cell and voltaic call in terms of identifying where will reduction and oxidation processes take
Figure 19 Text book 182 + Figure 19
place, anode, cathode, direction of electron flow and cument flow and spontaneity of the reaction occurring

| 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

SRAL J135 5 Fansi Jo U (1) Al s b Saay B
Wl I 4udeash A8 (2) Al 4080 J3a5 -C

Al eS
SAAG JI g Sansi Jels (2) Al s B sy D

What is the similarity between the two cells below? o1 (Al o 4nil Aa g La

-
i
~"
LG

A nonspontaneous reaction occurs ARG 8 Jell Sigaa

An oxidation-reduction reaction occurs

JIA) g 30us) Je it Sigaa

A neutralization reaction occurs Jalad Jelli Sgas

0[O 0| O

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

I U alily 3l Lol e b L sl

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

‘ Cu I Zn e iy &N GhE (2) o8, lah 3

Zn & Cu e Do g S G5 (1) o, 280
Zn Je S €W o =5 (1) A8, Aulal

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

00|00

FINAL REVISION-

A spontaneous reaction occurs D Jells &gaa
g
O In cell 1 the reaction is spontaneous Wt Jelall e 1 adall 3
T e LI L LS
H 5 A 1
In cell 2 the reaction continues until the zinc strip )l e Al Sa Jelidd! a2 A4l 4

@ is used up and then the reaction stops

2 is an electrolytic cell and coverls chemical energy Alpel Al ) Al dilall Jgang dindg S| 2 ddald)

to electrical enerav
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la ru.:-&'_‘ﬂﬂ M!J:';SM_‘.MI d'.lﬂl e .,I.a}lh.n“‘;._.]‘gjﬂ}"! bjg J}\ﬁlg_‘.ﬁj}‘l \_i)ﬂfj :.)U:J'Ii‘.h'-‘juj I.,l._.S-LI.-:}:I’ r-b:‘.ﬂllz Sl Il._.lA.F-dJ.t;..rl- CHM.5.3.05.011.05
23 pal 23 Sl + 186 LSl o
20
CHM.5.3.05.011.05 Define electroplating while describing how it works, identifying anode, cathode and electrolyte needed for an electrolytic cell in which a selected
metalis to be plited on an object Figure 13 Text book 186 + Figure 23
| e

| N

Learning Outcomes Covered

o CHM.5.3.05.018

The object to be plated is the anode

The metal used for coating is the cathode

Silver is oxidized to silver ions at the cathode

Silver is oxidized to silver ions at the anode

15 8 a0l Sl sl 0

28 b 4y Sl sy W

3980 No duadl) gl ) Al akln

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

3l s Al il M duail) asln

I) The figure below shows a picture of a key being electroplated with copper in an
electrolytic cell. Which of the following statements is true?

/" \'— Cuelectrode

\ /
all
y \"4 /

¢. the mass of the copper electrode increases B

bty X(u”(ao)

a. copper is oxidized to Cu** fons at the cathode

[
b, reduction of copper ions occurs on the anode electrode | [*
\

(. electrical energy is used to cause a redox reaction

FINAL REVISION- TERM 2
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