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Royal Guard of Oman Technical College, Chemistry Semester Two - First Session Academic Year: 2024/2025

Question 1: Multiple Choice Items (14 marks)

There are 14 multiple-choice items worth one mark each.

Shade in the bubble ((O) next to the correct answer for each of the following items.

1)  Which of the following is used as a catalyst in the esterfication of carboxylic acid with
alcohol?

O Strong acid
O Weak acid

O Strong base
O Weak base

2)  Which of the following is not a product in a substitution reaction of pentanol with

PCI.?
O Hcl O socl,
O PoCl, O CH,Cl

3)  Which of the following reactions is correct for the carboxylic acid HCOOH?

4)

Which option indicates the correct classification for the given alcohol?

0000

Reactants Products
-, HCOOH + NaOH HCOONa + H,
@) HCOOH + Ag HCOOAg + H,0
O HCOOH + NaOH HCOONa + H,0
O HCOOH + Ag HCOOAg + CO, + H,0

Name Classification
2-methylpropan-1-ol Tertiary
2-methylbutan-2-ol Tertiary
Butan-1-ol Secondary
Propane-1,3-diol Secondary

Do not write in this space




Royal Guard of Oman Technical College, Chemistry

Semester Two - First Session Academic Year: 2024/2025

Question 1 continued

5)

6)

7)

Which reagent can be used to oxidize secondary alcohols to form ketones?

O socl,
O LiAIH,
O NaBH,

O K,.Cr,O,

aoeds siy3 ul 931um J0u oq

Which of the following compounds gives a yellow precipitate of tri-iodomethane
when reacts with alkaline aqueous iodine?

A CH,CHO
CH,COCH,
C CH,CH,CHO
D CH,CH,CH,CHO
O AandB
O AandC
O BandC
O BandD

What is the standard cell potential (E€ ) in volt (V) for the ionic equation given

below?

ce

Half- cell equation

E° (V)

Cr3+(aq) + 3e-=—=Cir(s)

-0.74

C02+(aq) + 2" =— Co(s)

-0.28

O +1.02
O +0.46

O -1.02
O -0.46

Do not write in this space
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Royal Guard of Oman Technical College, Chemistry

Semester Two - First Session Academic Year: 2024/2025

Question 1 continued

8)

9)

Using the data in the table below, which ion is the most easily reduced?

Half- cell equation ES(V)
Cu*(aq) + e = Cu(s) +0.52
Sn**(aq) + 2e” == Sn?*(aq) +0.15
Ni?*(aq) + 2e” == Ni(s) -0.25
Fe?*(aq) + 2e” == Fe(s) -0.44

Cu*
Sn4+

Ni2+

0 00O

Fe2*

Which statement is not correct about the diagram below?

Temperature
257 (298k)

Hydrogen gas
(1 atmosphere)

platinum

S om

———————— Wire to other cell

q

H*,1.00 mol dm*

0000

It represents the anode in all electrolytic cells.
It represents the standard hydrogen electrode.
The standard electrode potential of this electrode is 0.00 V.

It is used as a reference to measure the standard electrode potential.

Do not write in this space



Royal Guard of Oman Technical College, Chemistry Semester Two - First Session Academic Year: 2024/2025

Question 1 continued

10) Which statement is correct for the voltaic cell below?

H2(9) ( \ Nickel
|

H*,1.00 mol dm? Ni**,1.00 mol dm?

H, is a stronger reducing agent than Ni.
H™ ions gain electrons more easily than Ni?* jons.

The oxidation process occurs at the hydrogen half-cell.

O00O00O0

Electrons (e”) flow from the Hydrogen half-cell to the Nickel half-cell.

11) What happens at the (+) electrode in the following galvanic cell?

Mg(s) + Fe?* (aq) —> Mg?* (aq) + Fel(s)
O Reduction of Fe O Oxidation of Mg?*

O Reduction of Fe?* (O Oxidation of Mg

12) What is the half-equation for the reaction at the anode during the electrolysis of a
diluted aqueous solution of (NaCl)?

O ¢ — Cl, + 2e
OH* + 26" —» H,

40H" — O, + 2H,0 + 4e”

0 0O

Na*+ e — Na

Do not write in this space
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Royal Guard of Oman Technical College, Chemistry

Semester Two - First Session Academic Year: 2024/2025

Question 1 continued

13) The mass of the substance (m) deposited or liberated at any electrode is directly
proportional to the quantity of electricity or charge (Q) passed.

14)

Which term is associated with the above statement?

)

000

Faraday’s Law

Avogadro’s Law

Faraday’s constant

Avogadro’s constant

Which substances are liberated during the electrolysis of aqueous electrolyte for the

cell diagram below?

0000

carbon

electrodes —_|

\

JT

/

/]

ey copper (II) sulfate

| __—aqueous

(-) (+)
Cu H,
Cu O,
H, Cu

; Cu

Do not write in this space
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Question 2: Extended responses (56 marks)

Write your answer for each of the following questions in the space provided.

Be sure to show all your work, including the correct units where applicable.

15) Study the following organic compounds.

A B c
O
0
/\)J\/\ /\/\OH

H

D E F

)
/\)OH\A "
OH

a. Using the compounds above:

(i) Complete the following equation:

+ 2[H] LA, Secondary alcohol

(ii) State the reagent that can replace LiAlH, in this reaction?

b. Which symbol represents:

(i) The secondary alcohol:

(i) The alcohol that is produced by the reduction of a carboxylic acid:

Do not write in this space

(1 mark)

(1 mark)

(1 mark)

(1 mark)
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Royal Guard of Oman Technical College, Chemistry Semester Two - First Session Academic Year: 2024/2025

Question 2 continued

c. Complete the table using the mentioned compounds.

Statement (description) Symbol

A compound that is reduced to form
a primary alcohol.

A compound that is classified as a tertiary
alcohol.

A carbonyl compound that can be
produced by hydrolysing esters.

(3 marks)
16) Study the following hydration reaction of propene.
H H
H
\C = C C H + H,0(g) — Alcohol
H/
H
a. For this reaction:
(i) Name the catalyst that is used.
(1 mark)
(ii) State two conditions.
(2 marks)

Do not write in this space



Royal Guard of Oman Technical College, Chemistry Semester Two - First Session Academic Year: 2024/2025

Question 2 continued

(iii) Draw the displayed formula of the produced alcohol.

(1 mark)

(iv) Classify the previous alcohol.

(1 mark)

b. For the following reaction, name compound (A) that will be formed when
propene is treated with cold, diluted acidified KMnO,.

CH, = CHCH, + H,0 + [0O] ———— compound (A)
(1 mark)

17) Study the following oxidation reaction equation.

Compound (Y) — X, cH.cH,cH,cH,cHO — X, Compound (2)

a. (i) Name the oxidizing agent (X).

(1 mark)

(ii) Write the structural formula of:
Compound (Y): (1 mark)
Compound (Z): (1 mark)

Do not write in this space
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Royal Guard of Oman Technical College, Chemistry Semester Two - First Session

Academic Year: 2024/2025

Question 2 continued

b. The equation below shows a chemical reaction.

H,O + Salt <Reaction (1) Carboxylic acid Reaction (2),

What is the reagent for:

Reaction (1):

Salt + H2

(1 mark)

Reaction (2):

(1 mark)

18) Study the diagram below to answer the following questions.

L
compound (W)

Fehlings solution

Fehling Fehling
solution A solution B
C )
e _—
-- =
- A

positive Fehlings test

a. What is the use of Fehling’s reagent?

(1 mark)

b. What are the observations you expect to see in a positive Fehling's test?

(1 mark)

Do not write in this space
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Question 2 continued

c. What is the general formula of compound (W)?

(1 mark)

Explain your answer.

(1 mark)

19) Compound (M) can be converted into three different organic compounds as shown
by the reaction scheme below.

Compound (M)

:LiAIH4 (in dl‘y ether) CHBCHZCHZCHO [O]_, Compound ()| + HZO

Compound (X)

heat lReagent (1)

CH,CH,CH,CH(OH)CN

a. What is the formula of compound:

i X): (1 mark)
(i) (Y): (1 mark)
b. What does the reagent [O] represent? (1 mark)
c. (i) State the reagent (1): (1 mark)

(i) Complete the nucleophilic addition of CN™:

0]
| e
CH3_CH2_CH2_C + CN —>

H

(1 mark)

Do not write in this space
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Royal Guard of Oman Technical College, Chemistry Semester Two - First Session Academic Year: 2024/2025

Question 2 continued

20) The following diagram shows an electrochemical cell.

O

zinc electrode i‘ |_( silver electrode

Zn*,1.00 mol dm*— —1—Ag’,1.00 mol dm”

The values of the standard electrode potential (E®) of the half- cell are:

Ag*(aq) + e == Ag (s) E®=+0.80V

Zn**(aq) + 26" =—Zn(s) E®=-0.76 V

a. Define the standard cell potential.

(1 mark)
b. What is the substance that is:
Oxidized: (1 mark)
Reduced: (1 mark)
c. Calculate the value of the standard cell voltage. Show your work.
(2 marks)
d. Write the balanced ionic equation for the overall reaction in the cell.
(1 mark)

Do not write in this space
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Royal Guard of Oman Technical College, Chemistry Semester Two - First Session Academic Year: 2024/2025

Question 2 continued

e. The Zn?*/Znhalf-cell was diluted, while the Ag*/Ag half-cell remained the same.

What is the effect of this change on the cell voltage (E®.)?

O Increases O Decreases (Shade your answer)

Explain your answer.

(1 mark)
21) The following reaction is under standard conditions:
2Fe?*(aq) + Cl,(g) — 2Fe**(aq) + 2CI"(aq)
a. Write the two balanced half equations?
(2 marks)

b. Deduce if the reaction is feasible or not using the standard electrode potential
(SEP’s).

O Feasible O Not Feasible (Shade your answer)

Explain your answer.

(1 mark)

Do not write in this space
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Royal Guard of Oman Technical College, Chemistry Semester Two - First Session

Academic Year: 2024/2025

Question 2 continued

c. The value of the standard electrode potential (E®) for a half-cell containing ions

(Fe?*(aq)) and (Fe3*(aq)) is equal to +0.77 V. Using the following equation.

E=E° + 0.059 lo [oxidised species]

Z 10 [reduced species]

Calculate the electrode potential (E), if the ion concentration of Fe2+(aq) is

0.10 mol dm™ and the ion concentration of Fe3+(aq) is 0.02 mol dm=3 at 298 K.

22) The table below shows the standard electrode potential (E®) values for five

half-equations.

Half-cell equation E° (V)
,(s) + 2e” = 2I(aq) +0.54
Cu?(aq) + 2e” = Cu(s) +0.34
Pb?**(aq) + 2e” === Pb(s) -0.13
Co?*(aq) + 2" = Co(s) -0.28
AP*(aq) + 3e" == Al(s) -1.66

a. Which element is:

(i) The strongest reducing agent?

(ii) The easiest to be reduced?

Do not write in this space
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Royal Guard of Oman Technical College, Chemistry Semester Two - First Session Academic Year: 2024/2025

Question 2 continued

b. An electrochemical cell is installed as shown in the diagram below.

B
)
2

lead rod Pb(s)

B B
—

(i) Name the following parts:

A B

(2 marks)

(ii) From the table, which one is the appropriate reactant to oxidize the metal
(Pb) to (Pb?*) and make the value of the standard cell potential E®.; = +0.47 V.

(1 mark)

c. An electrochemical cell consists of two half-cells (Co and Al), Determine which

is the:
Positive electrode: (1 mark)
Negative electrode: (1 mark)

Do not write in this space
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Royal Guard of Oman Technical College, Chemistry Semester Two - First Session Academic Year: 2024/2025

Question 2 continued

23) The following diagram shows the electrolysis of molten copper chloride.

I—
I—

a. Determine the symbol that represents the:

(i) Cathode: (1 mark)

(ii) Anode: (1 mark)

b. Determine the liberated substance on the:

(i) Cathode: (1 mark)

(ii) Anode: (1 mark)

24) A 20.0 amps current flowed through molten iron(lll) chloride (FeClL,) for 5.0 hours
(18000 s).

a. Write the half equation at the cathode.
(1 mark)

b. Calculate the number of coulombs (C) used.

(2 marks)

Do not write in this space
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Royal Guard of Oman Technical College, Chemistry Semester Two - First Session Academic Year: 2024/2025

Question 2 continued

c. Calculate the number of moles of electrons.

(2 marks)

d. Calculate the mass of iron formed at the cathode (Molar mass of iron is
55.8 g mol).

(2 marks)

[ End of the Examination]

Do not write in this space
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Royal Guard of Oman Technical College, Chemistry Semester Two - First Session Academic Year: 2024/2025

Selected standard electrode potentials

Electrode reaction E°)v

F,(g) +2e” 5 2F (aq) +2.87

S,03” (aq) + 2e~ = 250% (aq) +2.01

H,0,(D) + 2H* (aq) + 2~ < 2H,0(D) +1.77

Mn0; (aq) + 8H" (aq) + 5e~ < Mn**(aq) + 4H,0(1) +1.52
Pb0,(s) + 4H* (aq) + 2e~ = Pb**(aq) + 2H,0(1) +1.47
Cl,(g) +2e” 5 2Cl (aq) +1.36

Cr,0% (aq) + 14H* (aq) + 6e~ < 2Cr3*(aq) + 7H,0(1) +1.33
0,(g) + 4H*(aq) + 4e~ 5 2H,0(D +1.23
Br,(aq) + 2e~ 5 2Br~ (aq) +1.07

ClO"(aq) + H,O0() + 2e” 5 Cl™(aq) + 20H (aq) +0.89
NO;3 (aq) + 10H" (aq) + 8e~ < NH; (aq) + 3H,0(D) +0.87
NO3(aq) + 2H*(aq) + e~ 5 N0O,(g) + H,0(D) +0.81
Agt(aq) +e” 5 Ag(s) +0.80

Fe3*(aq) + e~ S Fe**(aq) +0.77

I,(s) +2e” 5 21" (aq) +0.54

Cu*(aq) + e~ s Cu(s) +0.52

S(s) +2e~ 5 5% (aq) +0.51

0,(g) +2H,0(l) + 4e~ 5 40H (aq) +0.40
Cu?t(aq) + 2e~ s Cu(s) +0.34

S0Z (aq) + 4H* (aq) + 2e~ = 50,(g) + 2H,0(D) +0.17
Cu**(aq) + e~ s Cut(aq) +0.15

Sn**(aq) + 2e~ s Sn**(aq) +0.15
S,02(aq) +2e~ 5 25,02 (aq) +0.09
2H*(aq) + 2e~ = Hy(g) 0.00

Pb**(aq) + 2e~ = Pb(s) -0.13

Sn**(aq) + 2e~ = Sn(s) -0.14

Ni**(aq) + 2e~ 5 Ni(s) -0.25

Co**(aq) + 2e~ s Co(s) -0.28

Cd**(aq) + 2e~ = Cd(s) -0.40

Cr3*(aq) + e~ S Cr2t(aq) -0.41

Fe’*(aq) + 2e~ < Fe(s) -0.44

Cr3*t(aq) +3e~ S Cr(s) -0.74

Zn**(aq) + 2e~ s Zn(s) -0.76

2H,0() + 2e~ 5 Hy(g) + 20H (aq) -0.83
Cr**(aq) + 2e~ < Cr(s) -0.91

V2*(aq) + 2e” S V(s) -1.20

ALt (aq) + 3e~ s Al(s) -1.66

Mg*t(aq) + 2e” = Mg(s) -2.38

Na*(aq) + e~ 5 Na(s) -2.71

Ca**(aq) + 2e~ = Ca(s) -2.87

K*(aq) + e~ S5 K(s) -2.92

Do not write in this space
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QUESTION ONE: Multiple choice (14 marks)
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Cognitive
Item Mark Unit page domain Output
1 1 FHERIOS anfj Carloxylic 22 Knowledge 4.2.b.iv
acids
2 1 Aleendls nc Carhasye 13 Application | 4.1.c.ii
acids
3 1 Alsaly anc Earioy e 21 Application | 4.2.b.i
acids
4 1 Alcohols anfj Carboxylic 7.8 ReasGninE 414
acids
5 1 Carbonyl compounds 30 Knowledge 5.1.a.i
6 1 Carbonyl compounds 32 Application 5.1.a.i
7 1 Electrochemistry 56-65 Application 6.1.g
8 1 Electrochemistry 69-70 Reasoning 6.1.j
9 1 Electrochemistry 53-54 Knowledge 6.1.d
10 1 Electrochemistry 53-70 Application 6.1.h
11 i Electrochemistry 66-69 Application 6.1.i
12 i Electrochemistry 81 Applying 6.2.a
13 1 Electrochemistry 81 Knowing 6.2.b
14 1 Electrochemistry 81-86 Reasoning 6.2.a
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QUESTION ded ( ks) \}:E ~) \“"‘\"‘f}/
TWO: Extended response (56 marks \’:;”’/"/
Item | Mark Unit Page Cogniti.ve Output
domain
15.a.i 1 Alcohols and Carboxylic acids 11 Applying 4.1.b.iv
15.a.ii 1 Alcohols and Carboxylic acids 11 Knowing 4.1.b.iv
15.b.i 1 Alcohols and Carboxylic acids 11 Applying 4.1.b.iv
15.b.ii 1 Alcohols and Carboxylic acids | 18-20 Reasoning 4.2.b.v
11 Reasoning + 4.1.b.iv
15.¢ 3 Alcohols and Carboxylic acids 7-8 Applying + 4.1.a
20 Applying 4.2.a.iii
16.a.i 1 Alcohols and Carboxylic acids 9 Knowing 4.1.b.i
16.a.ii 2 Alcohols and Carboxylic acids 9 Knowing 4.1.b.i
16.a.iii 1 Alcohols and Carboxylic acids 7-8 Applying 4.1.a
16.a.iv 1 Alcohols and Carboxylic acids 7-8 Applying 4.1.a
16.b 1 Alcohols and Carboxylic acids 10 Applying 4.1.b.ii
17.a.i 1 Alcohols and Carboxylic acids 18 Knowing 4.2.a.i
17.a.ii 2 Alcohols and Carboxylic acids 18 Applying 4.2.a.
17.b.i 2 Alcohols and Carboxylic acids 21 Reasoning 4.2.b.i
18.a 1 Carbonyl Compounds 34-35 Knowing 5.1.¢c
18.b 1 Carbonyl Compounds 35 Knowing 5.1.¢
18.c 2 Carbonyl Compounds 35 Knowing ¥ 5.1.c
Reasoning
19.a.i 1 Carbonyl Compounds 32 Applying a.ii
19.a.ii 1 Carbonyl Compounds 30 Applying a.i
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19.b Carbonyl Compounds 30 Applying'_-.\d:'\;:w.%: -
19.c.i Carbonyl Compounds 32-34 Applying MQ;Jam.,‘\,
19.¢.di Carbonyl Compounds 32-34 Reasoning \":ﬂ/
20.a Electrochemistry 55 Knowledge 6.1.a.i
20.b Electrochemistry 51 Knowledge 6.1
20.c Electrochemistry 56-65 Application 6.1.g
20.d Electrochemistry 61 Knowledge 6.1.k
20.e Electrochemistry 71-73 Reasoning 6.1.1
21.a Electrochemistry 46-60 Applying 6.1.b, f.i
21.b Electrochemistry 61-65 Reasoning 6.1.h.ii
21.¢ Electrochemistry 73-75 Application 6.1.m
22.a.i Electrochemistry 71-73 Application 6.1,
22.a.ii Electrochemistry 71-73 Application 6.1.)
22.b.i Electrochemistry 45-48 Knowledge 6.1.c
22.b.ii Electrochemistry 45-61 Reasoning 6.1.gj, i
22.c Electrochemistry 61-65 Application 6.1.h.i
23.a.i Electrochemistry 76-78 Knowing 6.2.a
23.a.ii Electrochemistry 76-78 Knowing 6.2.a
23.b.i Electrochemistry 76-78 Applying 6.2.a
23.b.ii Electrochemistry 76-78 Applying 6.2.a
24.a Electrochemistry 79-81 Applying 6.2.a
24.b Electrochemistry 82-84 Knowir'lg ¥ 6.2.¢.0
Applying
24.c Electrochemistry 82-86 Applying 6.2:¢.i
24.d Electrochemistry 83-84 Reasoning 6.2.c.ii
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Question One (14 Marks)
There are 14 multiple-choice items. Each correct answer is worth ONE mark.

Item Correct option

1 c | Strong acid

) s SOCl;

3 c HCOOH + NaOH HCOONa + H20

4 d 2-methylbutan-2-ol Tertiary

5 d KzCI‘zO7

6 d | CH3CH,CH,CH,OH

7 a | 10.46
8 a | Cut
9 a | ltrepresents the anode in all electrolytic cells.

10 | b |HTions gain electrons more easily than Ni**ions.

11 Reduction of Fe?*,

12 c 40H™ - 0, + 2H,0 + 4e™

13 a | Faraday's Law.

14 b Cu 02
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Part | Section The answer The mark
[e]
A 1
a.ii NaBH4 1
b.i D 1
b.ii C 1
Statement Symbol
(description)
15 A compound that is
reduced to form a A
primary alcohol.
c A compound that is 3
classified as a tertiary F
alcohol.
A compound that can
be produced by E
hydrolysing esters.
ai | HsPOy I
350 C
aji |08 2
One mark for each.
(Note: Accept high temperature (T) and high pressure (P))
15 H H H
- 1
aiii | H—Cc—C—C—H
II{ 0|H H
a.iv | Secondary alcohol. 1
b Propane-1,2-diol I
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Part | Section The answer ~~—fThe mark
Acidified KzCI‘zO7
ai |Or 1
Acidified KMnOy
Compound (Y): CH;CH,CH,CH,OH 1
a.il
1 Compound (Z): CH;CH,CH,COOH 1
Reactionl: NaOH Or KOH
(Note: accept another alkalis) I
b
Reaction2: Na Or Mg Or any other reactive metal 1
that the student writes.
. - Fehling solution is used to distinguish between 1
aldehydes and ketones.
- The blue colour of the solution changes to red/orange
as a precipitate of copper oxide is formed
b - Or, Blue solution — red/orange precipitate is formed 1
- Or, Precipitate is formed
18 - RCHO or HCHO or any formula of aldehyde.
1
- Explaining:
- Fehling solution contains the Cu** ions that oxidize
aldehyde to its carboxylic acid. 1
C
- Or, Cu** oxidize aldehyde to its carboxylic acid.
- Or, The Cu**ions are reduced to Cu”™
- Or,Cu** + ¢ — Cu
5 Or, Reduction reaction happened.
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Part | Section The answer The mark
ai | (X): CH;CH,CH,CH,OH 1
aii | (Y): CH;CH,CH,COOH i
b | KyCr,O7, KMnO, 1
19| ci |HCN 1

cii | cH3—CH,—CH,—C——CN
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Part | Section The answer e mark
The potential difference when two standard half- cells
a are connected under conditions (of 298K, 1 atm and all 1
solutions at 1M)
Oxidized: Zn 1
b
Reduced: Ag* 1
ES,, = E? reduction — E? oxidation 1
é ES,, = 0.80 — (—0.76)
20
= +1.56V 1
q Zn(s) + 2Ag*(aq) —» Zn%*(aq) + 2Ag(s) 1

The cell voltage increases,

Because diluting. the solution concentration in the
e Zn?*t/Zn half-cell results in a lower E, value. 1
Consequently, the difference between the two half-cell
voltages increases.
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Part

Section

R

The answer

IC\

T)qe m/ k

21

Cl,(g) + 2~ = 2ClI (aq)
Fe?*(aq) = Fe3t(aq) + e~
Or
Fe?t(aq) = 2Fe3*(aq) + 2e~

(Note: one mark for each)

It is feasible because,

EC . = Ee reduction — E‘9 oxidation

cell —

ES, = 1.36 — (0.77)

cell

+0.59V

The value of standard cell potential ( Ef,,,,) is positive

Or (I, is the strongest oxidizing agent; This is

because its EZ value is greater, and therefore Cl,
molecules are able to gain electrons more easily than

Fe3% ions.

Or Fe?* isthe strongest reducing agent; This is

because its Ef value is lower, so Fe?" ions lose
electrons more easily than Cl™ ions.

Or The stronger oxidizing agent reacts with the
stronger reducing agent, meaning that the reaction can

occur (feasible).

0.059 [0.02]

E.= 0. —1 =
= 0.77 + 1 OglO[O.lO]

=0.73VOr0.729V

Note: The student gets full mark if he/she writes the
final answer.
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Part | Section The answer \‘*:\;.L/Tﬁe mark

a.i Al 1
aii |2 1
-A salt bridge 1

b.i
22 -B voltmeter 1

2+

bii | Y 1
- positive electrode (Co?*/Co) 1

c
- negative electrode (Al/ AI*Y) 1
a.l X 1
a.ii Y 1

23

b.i Copper or Cu or Cu* 1
b.ii | Chlorine or Cly 1
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Part | Section The answer v'“'\, i \\The ‘mark
a Fe3* + 3e” — Fe, i 1
Q =Ixt 1
b Q = 20.0 amps x 18000s = 360000
= 3.6 X 10° coulombs (C) 1
Step (1):

96500 coulombs = 1 Faraday

3.6 X 10° coulombs = (X) Farady

= 3.73 Faraday

_ 5
(x) = (3.6 x10°)C x 36500 C |

¢ Or 3.7306 Faraday

24 Step (2) 1 Farady = 1 mole of electrons

3.73 Faraday = (y)mole~

1 mole of electrons

(y)mol e~ = 3.73 Faraday X Y — .

3.73 mol e™ Or 3.7306 mol e~

According to the half equation at the cathode, three
moles of electrons produce one mole of iron,

3.73mole™ X —1m010ffe =
3mole
1.24mol Or 1.2435mol 1

By using the molar mass of iron

1.24 mol of Fe x 229 —
1mol
69.19g Or 69.387g 1

This is the end of the Marking Guide
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Question 1: Multiple Choice Items (14 marks)

There are 14 multiple-choice items worth one mark each.
Shade in the bubble ((O) next to the correct answer for each of the following items.

1)  Which homologous series compounds form secondary alcohols when reduced?

O Esters O Ketones
O Aldehydes (O Carboxylic acids

2) What are the missing products in this reaction equation?

2CH,CH,COOH + K,CO, —» 2CH,CH,COOK + ¥
O H, + CO O H, + CO,
O H,0+CO O H,0 +CO,

3) What is the product when 1-chloropentane reacts with NaOH?

O Pentan-1-ol O Pentane-1,2-diol
O 1-Chloropentan-1-ol O 1-Chloropentan-2-ol

4) Which of the following functional groups should be present in the products when
HCOOH reacts with methanol?

O -OH O -CHO
O -COOR O -COOH

5)  Which reagent can be used to oxidize primary alcohols to form aldehydes?

O socdl, O LAH,
O NaBH, O K,.Cr,0,

6)  Which of the following compounds gives a positive Fehling's solution test?

O CH,CH,COCH, O CH,CH,CH,CHO
O CH,CH,CH,COOH O CH,CH,CH,CH,OH

Do not write in this space
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Question 1 continued

7)

8)

What is the standard cell potential (E®
below?

cell

) in volt (V) for the ionic equation given

Zn(s) + 2Agt(aq) —» Zn%*(aq) + 2Ag(s)

Half- cell equation E® (V)
Ag'(aq) + e == Ag(s) +0.80
Zn**(aq) + 26" == Zn(s) -0.76
O +1.56 O -1.56
O +0.04 O -0.04

Which of the following options is correct about this cell?

(v)

Fe?(aq) +2e —Fe(s) E°--0.44V

N

NiZ*(aq) + 2e'=Ni(s) E=-0.25V

(+) Electrode Direction of electron flow
O Fe From Fe to Ni
@) Fe From Ni to Fe
O Ni From Fe to Ni
O Ni From Ni to Fe

Do not write in this space
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Question 1 continued

9)

10)

11)

Which of the following is not a condition for the standard hydrogen electrode (SHE)?

(O Platinum electrodes
(O Temperature of 298 K

(O Concentration of 1.00 mol dm™

(O Hydrogen gas with a pressure of 100 Pa

Consider the following electrochemical cell.

Zn(s) + Cu2+(aq) = Cu(s) + Zn2+(aq)

When the cell is running spontaneously, which option is correct?

Electrode Mass
(@) Cu (anode) Lose
O Cu (cathode) Gain
(@) Zn (anode) Gain
(@) Zn (cathode) Lose

The following diagram shows an electrochemical cell. What is the value (E..;) of this

Ce” |f (Eece” = +062V )?

Snrod

Sn**,0.50 mol dm”

O

zn*,0.20 mol dm”

Zn rod

O 0.632
O 0.661

O 0.658
O 0.682

Do not write in this space
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Question 1 continued

12)

13)

14)

What is the half-equation for the reaction at the anode during the electrolysis of
a concentrated aqueous solution of (NaCl)?

O Na*+e —— Na

2CIF — Cl,+ 2¢”

aoeds siy3 ul 931um J0u oq

2H" + 2™ — H,

000

40H" — O, + 2H,0 + 4~

What is the quantity of charge in coulombs when 0.17 A flows through a solution of
silver nitrate for 50 minutes?

O 85 O 294
O 510 O 612

How many grams of copper is deposited during the electrolysis of an aqueous
solution of CuSO,, when passing one mole of electrons through a copper cell?

O 31.78 O 6355
O 79.75 O 127.10

Do not write in this space
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Question 2: Extended responses

Write your answer for each of the following questions in the space provided.
Be sure to show all your work, including the correct units where applicable.

15)

Carboxylic acids such as butanoic acid can be formed by a hydrolysis reaction.
Two different hydrolysis reactions equations are shown below.

Reaction 1: Compound (X) + HCI + 2HZO —» Butanoic acid + NH4CI

+

Reaction 2: Compound (Y) + HZO L» Butanoic acid + CH3CH2CH20H

a. Name one condition for these reactions

b. What is the structural formula of compound:

(i) (X):

(i) (Y):

c. What is the reaction that is used to produce butanoic acid from butanal?

(56 marks)

(1 mark)

d. Use the following equation to complete the table.
Butanoic acid + A —» Salt + B
A B
Potassium
KOH
Na,CO, +

(3 marks)

Do not write in this space
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Question 2 continued

16) Study the oxidation reaction equation below to answer the following questions.

a.

b.

d.

CH,CH,CH,OH —» (Y) —» (2)

For the compound propan-1-ol:

(i) Draw the displayed formula.

(1 mark)
(i) Classify the previous alcohol.

(1 mark)
Write the structural formula for compounds:
(i (Y (1 mark)
(ii) (2): (1 mark)

Name an oxidizing agent other than the acidified K,Cr,O, that has the same
effect on this reaction.

(1 mark)

Write the combustion reaction equation of propan-1-ol.

(2 marks)

Do not write in this space
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Question 2 continued

17) Study the following substitution reaction equation.

CH3CH2CH2CH2CH2CHZBr + NaOH — X + NaBr

a. What is the condition that must be present for this reaction to occur?
(1 mark)
b. What is the homologous series that compound (X) belongs to?
(1 mark)
c. What is the homologous series of the produced compound from:
(i) Dehydrating compound (X) with a heated catalyst.
(1 mark)
(i) Reacting compound (X) with HBr in concentrated H2$O4.
(1 mark)
18) A Tollen reagent is a mixture of excess ammonia solution and silver nitrate.
a. What is the use of the Tollen reagent?
(1 mark)
b. What is the observation you expect to see in a positive Tollen's test?
(1 mark)
c. What is the oxidizing agent?
(1 mark)
d. Which compound reacts with a Tollen solution?
O CH3CH2CHO O CH3COCH3 (Shade your answer)
Explain.
(1 mark)

Do not write in this space
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Question 2 continued

19) Compound (R) and compound (S) are both carbonyl compounds. They were tested

with acidified K,Cr,0, and Fehling’s solution test as shown in the table below.

Compound (R)

Compound (S)

+
K2Cr207/ H

green solution

Fehling’s reagent red/orange precipitate

No reaction

Study the table above, and answer the questions below:

a.

What is the general formula of:

(i) Compound (R):

(ii) Compound (S):

b. Write the general formula of the product in each reaction:

C.

(i) Compound (R) + 2[H]

(ii) Compound (S) + 2[H]

LiAIH4 (in dry ether)

»
'

LiAIH4 (in dry ether)

»
'

Complete the following reaction.

CH,CHO +

Heat
—_—

Do not write in this space

CH,CH(OH)CN

(1 mark)

(1 mark)

(1 mark)

(1 mark)

(1 mark)
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Question 2 continued

20) The table below shows the standard electrode potentials (E®) of some half-cells.

a.

(1 mark)
—(V)—
e
Cd
| | |
| I
\
|
cd” e
b. An electrochemical cell consists of two half-cells (Ni/Ni2+and Cu/Cu2+).
(i) Define the standard cell potential (Eece”).
(1 mark)
(i) Write the balanced ionic equation for the overall reaction in the cell?
(1 mark)
(iii) Which electrode will gain mass?
(1 mark)
(iv) Calculate the standard cell potential (Eece”).
(2 marks)

Half-cell

cd/Ccd*

Cr/Cr?

Ni/Ni**

Cu/Cu2+

E°(V)

-0.40

-0.91

-0.25

-0.34

Which metal can be used instead of the (x) rod to move the electrons as shown in

the diagram below?

Do not write in this space
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Question 2 continued

21) The following electrochemical cell was used under standard conditions in four
different experiments as shown in the table below.

M Experiment | Electrode | Electrode
\fv\ number (A) (B)
o/
1 Pb Zn
B- X A
2 Sn Ni
3 Zn Sn
4 Pb Ni
a. Name the following parts:
- X
- M: (2 marks)

Use standard electrode potentials to answer the following questions:

b. Which electrode (A or B) is the positive in Experiment (1)?

(1 mark)
c. State the direction of movement of electrons in the external circuit for
Experiment (2).
(1 mark)
d. Which electrode (A or B) will lose mass in Experiment (3)?
(1 mark)

e. Write the equation for the half-reaction that occurs at electrode (A) in Experiment (4)?

(1 mark)
f. In experiment (4), does Ni reduce Pb* to Pb.
O Yes O No (Shade your answer)
Explain.
(1 mark)

Do not write in this space

10
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Question 2 continued

22) The following diagrams show two electrochemical cells designed to find the standard
electrode potential (E®) for copper and sulfur.

V) N
Temperature Q’/ Temperature Q’/
(298k) (298k)
Hydrogen gas Hydrogen gas
1 atmosphere 1 atmosphere
Copper
electrode
’—- -——platinum
platinum platinum
H*1.00 moldm™  Cu™,1.00 mol dm™ H*1.00 moldm®  5%,1.00 mol dm’

a. Define the standard electrode potential (E°).

(1 mark)
b. Write the two half equations for the cell (A)?
(2 marks)
c. Forcell B,
(i) Which is the positive half- cell?
Explain.
(1 mark)
(ii) Calculate the standard cell potential (Eece”)?
(1 mark)

Do not write in this space

1"
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Question 2 continued

23) The diagram below shows a circuit used to electrolyze a molten of magnesium

chloride (MgCl,).

power source

molten magnesium
chloride(mgcl,)

(cathode)\ /a node)
Y «
-
Y
@ L

a. State three factors that help to predict the identities of substances liberated

during electrolysis.

(3 marks)
b. Write each ionic half-equation.
(2 marks)
c. What is (Z) representing in the diagram above?
(1 mark)
d. What is the gas produced from this cell?
(1 mark)

Do not write in this space

12
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Question 2 continued

24) The amount of electricity supplied to an electrolytic cell to produce 0.100 Kg of iron
from iron(lll) oxide.

a. Calculate the number of moles of iron produced.

(1 mark)
b. Write the half-reaction of the reduction of iron(lll) oxide to iron.

(1 mark)
c. Calculate the total number of moles of electrons needed.

(1 mark)
d. What is the amount of charge needed to produce 0.100 Kg of iron?

(Faraday's constant is 96500 C).
(1 mark)

[ End of the Examination]

Do not write in this space
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Selected standard electrode potentials

Electrode reaction E% /v

F,(g) + 2e” 5 2F (aq) +2.87

S,0% (aq) + 2e~ < 2502 (aq) +2.01

H,0,(1) + 2H (aq) + 2e- = 2H,0()) 177

MnO; (aq) + 8H" (aq) + 5e~ 5 Mn**(aq) + 4H,0() +1.52
Pb0,(s) + 4H*(aq) + 2e~ = Pb?*(aq) + 2H,0(]) +1.47
Cl,(g) +2e~ 5 2C1 (aq) +1.36
Cr,02~(aq) + 14H* (aq) + 6e~ < 2Cr3*(aq) + 7H,0(]) +1.33
0,(9) + 4H" (aq) + 4e~ < 2H,0(1) +1.23
Bry,(aq) + 2e” s 2Br~(aq) +1.07

Cl0™(aq) + H,0(l) + 2e~ 5 Cl™(aq) + 20H™ (aq) +0.89
NO3 (aq) + 10H* (aq) + 8e~ = NH; (aq) + 3H,0(1) +0.87
NO3(aq) + 2H*(aq) + e~ 5 NO,(g) + H,0(D) +0.81
Agt(aq)+e” 5 Ag(s) +0.80

Fe3*(aq) + e~ S Fe?**(aq) +0.77
L(s)+2e” 5 21" (aq) +0.54

Cu*(aq) + e~ = Cu(s) +0.52

S(s)+2e” 55* (aq) +0.51

0,(g) + 2H,0()) + 4e~ 5 40H (aq) +0.40
Cu®*(aq) + 2e~ = Cu(s) +0.34

S02™(aq) + 4H*(aq) + 2e~ = S0,(g) + 2H,0(]) +0.17
Cu**(aq) + e~ = Cut(aq) +0.15

Sn**(aq) + 2e~ = Sn**(aq) +0.15
S$,027(aq) + 2e~ = 25,027 (aq) +0.09
2H*(aq) + 2¢~ 5 H,(g9) 0.00

Pb%*(aq) + 2e~ = Pb(s) -0.13

Sn?t(aq) + 2e~ s Sn(s) -0.14

Ni**(aq) + 2e~ = Ni(s) -0.25

Co**(aq) + 2e~ < Co(s) -0.28

Cd?**(aq) + 2e~ = Cd(s) -0.40

Cr3*(aq) + e~ S Cr**(aq) -0.41

Fe?*(aq) + 2e~ = Fe(s) -0.44

Cr3*(aq) + 3e~ = Cr(s) -0.74

Zn**(aq) + 2e~ S Zn(s) -0.76

2H,0() + 2e” 5 H,(g) + 20H (aq) -0.83
Cr?*(aq) + 2e~ S Cr(s) -0.91

V2t (aq) + 2e~ s V(s) -1.20

Al3*(aq) + 3e~ = Al(s) -1.66

Mg?*(aq) + 2e~ S Mg(s) -2.38

Na*(aq) + e~ = Na(s) -2.71

Ca**(aq) + 2e~ = Ca(s) -2.87

K*t(aq) + e~ S K(s) -2.92

Do not write in this space
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Multiple Choice (20%0) Extended Response (80%)

Cognitive Levels Cognitive Levels

Total Mark

Weighting %
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No. of Questions
No. of Questions

Applying
(50%0)
Reasoning
Applying
(50%)
Reasoning

Alcohols and
carboxylic acids

Carbonyl
Compounds

Electrochemistry
Total
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<Ristribution 9 cognitive domains and marks.
R
Qu ONE: Multiple choice (14 marks)
Item Mark Unit page Cognitive Output
domain
1 1 Alcohols and Carboxylic 11 Knowing | 4.1b.iv
acids
5 1 Alcohols angl Carboxylic 99 Applying 4.2 b
acids
3 1 Alcohols anfj Carboxylic 10 Applying 4.1 b iii
acids
4 1 Alcohols angl Carboxylic 22 Reasoning 4.2.b.iv
acids
5 1 Carbonyl compounds 30 Knowing 5.1.a.
6 1 Carbonyl compounds 35 Applying 5.1.c
7 1 Electrochemistry 56-65 Application 6.1.9
8 1 Electrochemistry 53-70 Reasoning 6.1.h.i
9 1 Electrochemistry 53-54 Knowledge 6.1.d,9
10 1 Electrochemistry 66-69 Application 6.1.i
11 1 Electrochemistry 73-75 Application 6.1.m
12 1 Electrochemistry 81 Knowing 6.2.a
13 1 Electrochemistry 85 Applying 6.2.c.i
14 1 Electrochemistry 78-80 Reasoning 6.2.c.ii
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xtended response (56 marks)

i Cognitive
ltem | Mark Unit Page i Output
domain
Alcohols and Carboxylic _ .
15.a 1 . 19-20 Knowing 4.2.a.ii
acids
) Alcohols and Carboxylic ) .
15.b.i 1 . 19-20 Reasoning | 4.2.a.ii
acids
. Alcohols and Carboxylic ) .
15.b.ii 1 . 19-20 Reasoning 4.2.a.ii
acids
Alcohols and Carboxylic ) _
15.c 1 . 18 Knowing 4.2.a.i
acids
4.2.b.i
Alcohols and Carboxylic ] .
15.d 3 ] 21-22 Applying 4.2.b.ii
acids
4.2.b.iii
) Alcohols and Carboxylic )
16.a.i 1 . 7-8 Applying 4.1.a
acids
. Alcohols and Carboxylic ]
16.a.ii 1 . 7-8 Applying 4.1.a
acids
) Alcohols and Carboxylic ) ,
16.b.i 1 . 18-19 Applying 4.2.a.i
acids
. Alcohols and Carboxylic . _
16.b.ii 1 . 18-19 Applying 4.2.a.i
acids
Alcohols and Carboxylic ) ,
16.c 1 . 18-19 Knowing 4.2.a.i
acids
Alcohols and Carboxylic . .
16.d 2 . 12 Applying 4.1.c.i
acids
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Alcohols and Carboxylic ) .
2{)@5‘%%55) 1 Acids 10 Knowing 4.1.c.ii
S |
) 34 Alcohols and Carboxylic
“th / \Q,Q)/ 1 _ Y 10 Knowing 4.1.c.ii
SN acids
I
) Alcohols and Carboxylic )
17.c.i 1 . 15 Reasoning | 4.1.c.iii
acids
3 Alcohols and Carboxylic ) .
17.c.ii 1 . 13-14 Reasoning 4.1.c.ii
acids
18.a 1 Carbonyl Compounds 35-36 Knowing 5.1.c
18.b 1 Carbonyl Compounds 36 Knowing 5.1.c
18.c 1 Carbonyl Compounds 36 Applying 5.1.c
18.d 1 Carbonyl Compounds 35-36 Reasoning 5.1.c
19.a.i 1 Carbonyl Compounds 30-34 Applying 5.1.c
19.a.ii 1 Carbonyl Compounds 30-34 Applying 5.1.c
19.b.i 1 Carbonyl Compounds 30-34 Applying 5.1.a.ii
19.b.ii 1 Carbonyl Compounds 30-34 Reasoning | 5.1.a.ii
19.c 1 Carbonyl Compounds 32 Knowing 5.1.a.iii
20.a 1 Electrochemistry 54-61 Reasoning 6.1.h.i
20.b.i 1 Electrochemistry 55 Knowledge | 6.1.a.ii
20.b.ii 1 Electrochemistry 51-60 Application 6.1.k
20.b.iii 1 Electrochemistry 66-69 Application 6.1.i
20.b.iv 2 Electrochemistry 56-65 Application 6.1.g
21.a 2 Electrochemistry 45-48 Knowledge 6.1.c
21.b 1 Electrochemistry 54-61 Application | 6.1.h.i
21.c 1 Electrochemistry 54-61 Application | 6.1.h.i
21d 1 Electrochemistry 51-61 Application | 6.1.K,f
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SYERN

A

\\\\% Electrochemistry 66-69 Application 6.1.i
Mo |
AL S % 20 Jf; Electrochemistry 53-70 Reasoning | 6.1.h.ii
L/, . ..
é&gﬁ/ 1 Electrochemistry 55 Knowledge | 6.1.a.ii
2Yb 2 Electrochemistry 51-61 Knowledge | 6.1.K,f
2Y.c.i 1 Electrochemistry 45-61 Reasoning 6.1.h.i
22.c.ii 1 Electrochemistry 56-65 Application 6.1.g
2¥.a 3 Electrochemistry 78 Knowing 6.2.a
2¥.b 2 Electrochemistry 77-78 Applying 6.2.a
23.c 1 Electrochemistry 77-78 Reasoning 6.2.a
23.d 1 Electrochemistry 77-78 Reasoning 6.2.a
24.a ) Electrochemistry 81-84 Applying 6.2.cii
24.b 1 Electrochemistry 81-84 Applying 6.2.cii
24.c 1 Electrochemistry 81-84 Applying 6.2.cii
24.d 1 Electrochemistry 81-84 Applying 6.2.ci
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Qu ne (14 Marks)
There are 14 multiple-choice items. Each correct answer is worth ONE mark.

Item No. Correct answer
1 b Ketones
2
d H,O + CO:
3 a Pentan-1-ol
4 . |-COOR
5 K2Cr,07
d
6 b CH3CH,CH,CHO
7 a +1.56
3 ¢ Ni From Fe to Ni
9 d Hydrogen gas with a pressure of 100 Pa
10 b Cu (cathode) Gain
11
a 0.632
12 b 2CI" - Cl, + 2e”
13
c 510
14 a 31.78
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The answer The mark
15 Heat
a Or 1
Acidic conditions.
b.i X: CH3sCH,CH,CN 1
b.ii Y: CH3CH2CH2COOCH2CH2CH3 1
C Oxidation reaction. 1
A B
Potassium H,
d KOH H,0 3
Na,COs3 H,O + CO,
Note: one mark for each answer.
° T
a.l H— C—C—C—OH 1
Lol
a.ii | Primary alcohol Or 1°alcohol. 1
bi | CHsCH,CHO 1
bii | CHsCH,COOH 1
¢ | Acidified KMnO, 1
2C;H,0H + 90, —» 6C0, + 8H,0
Note:
- One mark for the reactants and one for the products.
d - A balanced equation is not required. 2

- The student gets the mark if the reactants and products
are indicated as below:
propan-1-ol reacts with oxygen to form CO, and
H.O
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Sz

silver, Ag
- Or, Ag*(aq)
- — Ag(s)
Or,
Redox reaction

The answer The mark
a Heat. 1
b Alcohols. 1
17
ci Alkenes. 1
cii Halogenoalkanes. 1
3 - Distinguishing between aldehydes and ketones. 1
- silver mirror 1
b .
- Or, mirror
¢ |Ag” 1
- CH3;CH.CHO
18 - The explanation:
- The aldehyde reacts with a Tollen solution, while
the ketone does not react. 1
d - Or, [Ag(NHs),]" ions are reduced to solid metallic
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™.
Part ,\\‘éé;//{ion The answer The mark
7 R — CHO 1
V4
c HCN or (NaCN + H3S0a4) 1
2+
3 Cr/ Cr 1
The potential difference when two standard half- cells
b.i are connected under conditions (of 298K, 1 atm and all 1
" | solutions at 1M)
20 b.ii Cu?*(aq) + Ni(s) » Cu(s) + Ni**(aq) 1
b.iii | Cu Or copper 1
ES, = EY reduction — E® oxidation
b.iv E%, =0.34-0.25 1
' = +0.59V 1
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The answer

The mark

‘?Q Part | Sectlbn
TREYINRY
\JC/\\J“p /a

——e” Pl

- X salt bridge
- M voltmeter

1
1

Electrode A is Pb

1

From Ni electrode to Sn electrode
Or

From half- cell Ni/Ni?** to half-cell Sn/Sn?*

Electrode A is Zn

Pb%*(aq) + 2e~ = Pb(s)

21

Yes, it will because

ES, = EY reduction — E® oxidation
ES, = —0.13—0.25
= 40.12V
The value of the standard cell potential (EZ,;; ) is
positive, which means it is feasible (Nickel metal (Ni)
reduces Lead ions (Pb?*) to Lead metal (Pb)).

Or,

because from standard electrode potentials Lead ions
(Pb?*) are a stronger oxidizing agent which means they
can gain electrons more easily than Nickel ions (Ni%*).

Or,
Nickel metal (Ni) is a stronger reducing agent than Lead

metal (Pb), because it can lose electrons more easily
than (Pb).
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%

L
qu;’,b%ion The answer The mark
—F The voltage produced (in volts) of the standard half-cell

. connected to the standard hydrogen electrode under 1

standard conditions (of 298K, 1atm and all solutions at 1M)
H2(g) = 2H*(aq) + 2e-

b Cu®*t(aq) + 2e~ — Cu(s) 5
NOTE:
Each half-equation 1 mark
S/ S? half-cell
Because the(Ee ) value of the half-cell S/ S* is greater 1
than the half-cell H/H*, so S/ S half-cell will be the

22 positive pole.

C.i or,
A value of (Ee) shows that reducing S is easier than
reducing (H*) ions (because its (Ee ) value is larger);
Therefore the S will receive electrons.

ES, = EY reduction — E® oxidation
) ES, = 0.51—(0.00)

c.i = 4+0.51V 1

1 mark only for the final result.
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=96500 x 5.37 = 518205 C
Or = 96500 x 5.3715 =518350C

Part | Ségtion The answer The mark
eV - The physical state. .
== A - The position in the redox series (electrode potential). 1

- The concentration. 1
Mg*t + 2e~ - Mg
1
b 2Cl~ - Cl, + 2e”
23 1
Note: balanced equations are not required.
c Mg(s) Or Magnesium. 1
q Chlorine gas Or Cl, 1
For 0.100 kg (or 100 g) of iron:
a Number moles of Fe = ——2- = 1.79 mol 1
55.85 g
Or 1.7905 mol
b Fe3* + 3e~ — Fe(s) 1
From the ionic half-equation, 3 moles of electrons
are required to produce 1 mole of iron.
24 C Number moles of e~ = 1.79 molx3 = 5.37 mol e” 1
Or e~ =1.7905molx3 =5.3715mol e
Faraday's constant is approximately 96,500 C).
g The total amount of electricity needed 1

This is the end of the Marking Guide




