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Diploma, Bilingual Private Schools, Chemistry Semester One - 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 statements is correct about an acidic buffer solution?

O It resists changes in the pH in alkaline regions.
O Its pH does not depend on the ratio of [HA]/ [A-].
O Itis a mixture of a weak acid and its conjugate base.

(O  An example of an acidic buffer solution is NH, with ammonium chloride.

2) Consider the following reaction and statements for the forward reaction:
HCO," (aq) + H,PO,” (aq) == HPO,* (aq) + H,CO, (aq)
l. HCO, isan acid and H,CO, its conjugate base.
Il.  HCO, isabase and H,CO, its conjugate acid.
. H,PO,” is an acid and HPO * its conjugate base.
IV. H,PO, is abase and HPO > its conjugate acid

Which statements are correct?

O landlll O land IV
O llandlll O lland IV

3) What is the solubility product K_ in mol® dm™ for a saturated solution of calcium
hydroxide Ca(OH), that contains [OH"]= 4.47 x 10 mol dm= ?

O 1.23x10° O 2.05x 1073
O 446 x10° O 897 x10°

4)  Which of the following solutions will not affect the solubility of Iron(ll) carbonate

(FeCO,)?
(@) MgCO,(aq) O NaCl(aqg)
O K,CO,(aq) O FeCl(aq)

Do not write in this space




Diploma, Bilingual Private Schools, Chemistry Semester One - First Session Academic Year: 2024/2025

Question 1 continued

S)

6)

7)

8)

Which of the following terms describes the combining of two half-cells?

(O Electrodes (O Electrolytic cell
O Salt bridge O Voltage cell

Which one of the following is the value of an electrode potential for a half cell
containing Ag(s)/Ag*(aq) at 298 K and a concentration of 0.050 mol dm of Ag*(aq)
ions?

O 0.27v O 0.72Vv

O o0.80V O o0.88V

Which of the following options is correct about an electrochemical cell consisting of a
Mn2* / Mn half - cell and a Sn?* / Sn half - cell?

Positive electrode Cell voltage
O Sn -1.04
) Sn +1.04
O Mn -1.32
) Mn +1.32

Which of the following reactions is feasible?
Cu(s) + Zn?*(aq) — Cu*(aq) + Zn(s)
Pb(s) + Sn?*(ag) —> Pb?*(aq) + Sn(s)

—  Sn?*(aq) + Mg(s)

0000
g 3
QLo L
+
<
@I\)
=
Q
2

Fe(s) + Cu**(aq) —> Fe?'(aq) + Cu(s)

Do not write in this space
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Diploma, Bilingual Private Schools, Chemistry Semester One - First Session Academic Year: 2024/2025

Question 1 continued

9)

10)

11)

12)

Which of the following statements is not correct about the first electron affinity (EA,)?

(O Itis generally exothermic.
O It will be more exothermic by increasing the nuclear charge.
O 1t will be more exothermic going from chlorine to bromine to iodine.

O It will be less exothermic by increasing the number of electron shells.

Which of the following equations below represents the atomization for potassium?
O Kis) — K(g) O K'(g) — K*(aq)
(@) Klg) — K*(g) + e~ O Ks) — K*(aq) + e~

Using the data in the table below . What is the enthalpy change of solution of calcium
bromide (CaBr,) in kJ mol~'?

Enthalpy change (AH) Value/ kJ mol™’
Lattice energy of CaBr, - 2176
Enthalpy change of hydration of Ca?* - 1577
Enthalpy change of hydration of Br- - 336

O -73 O -263

O -4089 O -4425

Which of the following statements is not correct about benzene?

It has a planar shape.
It has a delocalized 1 system.

The bond angles in benzene are 120°.

0000

The carbon atoms in benzene are sp? hybridized.

Do not write in this space
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Question 1 continued

13) Which product is formed when phenol reacts with excess bromine water (Br,(aq))?

Br

OH
Br Br

OH
Br
OH
Br i ,Br
Br

14) Which of the following is the correct order of increasing acidity?

00Q0O0

CH,CH,OH < H,0 < C,H,OH
H,O < CH,CH,OH < C,H,OH
C,H,OH < H,O < CH,CH,OH
CH,CH,OH < CH.OH <H,O

Do not write in this space
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Diploma, Bilingual Private Schools, Chemistry

Semester One - First Session

Academic Year: 2024/2025

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) A selection of solutions for buffer mixtures and K_ for the acid are listed below. Use

them to answer the following questions.

Buffer mixture
0.0100 mol dm~ acid | 0.0200 mol dm conjugate | K. for acid / mol dm™
base

HCOOH HCOO- 1.6 x 10

NH,” NH, 5.6 x 10-'°

HNO, NO,- 4.7 x 104
C,H.,COOH C,H.COO~ 6.3 x 107>
H,SO, HSO,- 1.5 x 1072

H,PO,” HPO,*" 6.3x 1078

a. Define the following terms:

(i) Conjugate acid-base pair.

[1]

(ii) Buffer solution.

[1]

Do not write in this space
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Question 2 continued

b. Which one of the above acids has the highest value of pK ?

C.

[1]

Justify by calculating the pH, that C,H.COOH, C,H.COO™ mixture is an acidic
buffer solution.

[2]

Why can a mixture of methanoic acid HCOOH and sodium methanoate HCOONa
act as a buffer solution whereas a solution of sodium methanoate HCOONa alone
will not act as a buffer solution.

[1]

The carbon dioxide-hydrogencarbonate ion system is an important buffer in the
human bodly.

CO,(aq) + H,0(aq) == H(aq) + HCO, (aq)

State to which direction the position of the equilibrium will shift when the H* ion
concentration increases. Explain your answer.

[2]

Do not write in this space
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Diploma, Bilingual Private Schools, Chemistry Semester One - First Session Academic Year: 2024/2025

Question 2 continued

16) A beaker contains a saturated solution of lead (ll) chloride and a solid lead (ll) chloride
both are in an equilibrium. ( I<Sp for PbCl, = 1.6 x 107> mol® dm™).

a. Write equilibrium expressions for the solubility products for (PbCL).

[1]

b. Calculate the solubility in mol dm™ of (PbCl,).

[1]

c. Calculate the solubility in mol dm of (PbCl,) when 0.0500 mol dm~3 of sodium
chloride (NaCl) is added.

[1]

d. Explain the effect of adding (NaCl) to the solubility of (PbCl,).

[1]

Do not write in this space
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Academic Year: 2024/2025

Question 2 continued

17) The following table shows values of E® for half cells represented by virtual symbols.

Use them to answer the following questions:

Half cells E®/V
X?*(aq) / X(s) +0.35
Y?*(aq) / Y(s) ~0.26
Z%*(aq) / Z(s) +0.79
M?*(aq) / M(s) -0.80
L%*(aq) / L(s) ~-0.18

a. Define the term standard electrode potential.

[1]

b. State two conditions used to measure the standard electrode potential.

[2]

c. Which metal ion is the strongest oxidizing agent?

[1]

d. Which metal has the highest tendency to lose its electrons?

[1]

Do not write in this space
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Diploma, Bilingual Private Schools, Chemistry Semester One - First Session Academic Year: 2024/2025

Question 2 continued

e. What is the direction of electrons flow for the two half cells Y?*(aq) /Y(s) and
X?* (aq) /X(s). Write the final reaction equation.

[2]

18) Study the following cells that show the electrolysis of some electrolytes under
standard conditions, to answer the questions below.

+1 e direct current
[ | power supply

direct current
power supply

o i — electrodes
Zinc iodide Botassiom chilosd ~ electrodes

(Molten)

(Concentrated solution)

a. Forcell A:

(i) What substance is formed at the anode?

[1]

(ii) Write a half-equation for the reaction occurring at the cathode.

[1]

Do not write in this space
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Question 2 continued

b. For cell B:

(i) Write a half-equation for the reaction occurring at the cathode?

[1]

(ii) If we use diluted aqueous solution of potassium chloride, what substance(s)
are formed at the anode during the electrolysis?

[1]

Explain your answer.

[1]

19) Study the following electrolysis cell under standard conditions. Then answer the
questions:

Current of
0.30 A

l I electrodes
Aqueous |
silver nitrate

a. Write the equation that describe the relationship between the Faraday constant
and the Avogadro constant.

[1]

Do not write in this space
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Diploma, Bilingual Private Schools, Chemistry Semester One - First Session Academic Year: 2024/2025

Question 2 continued

b. What is the type of reaction that occurs at the anode?

[1]

c. In which electrode will the silver be formed?

[1]

d. Calculate the quantity of charge that passed during 75 minutes of electrolysis

[1]

e. Calculate the mass of the silver formed.

(F = 96500 C mol")

[3]

Do not write in this space
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Diploma, Bilingual Private Schools, Chemistry Semester One - First Session Academic Year: 2024/2025

Question 2 continued

20) The Born-Haber cycle below can be used to determine the lattice energy of calcium

oxide, CaO.
Ca*(g) + 0*(g)
)
Ca?*(g) + O(g) + 2¢ (B)|+798 kJ mol™
$ EA(O) |- 141 & mor®
AHS, (0)| +249 kJ mol! Cat*(g) + O (g) + €
Ca?'(g) +1/20,(g) + 2¢
[}

IE,(Ca) | +1145 kJ mol”

Ca*(g) +1,2 0,8 +¢ AHIO "
a

[}
IE,(Ca) [ +590 kJ mol

Ca(g) +1/20,(8)

AHS (Ca)‘ +178 kJ mol’!
Ca(s) +1/20,(8)

(A) |- 635 kJ mol”

CaO(s) Y

a. Define the term lattice energy.

[1]

b. What are the two properties of ions that affect the numerical magnitude of lattice
energy?

[2]

Do not write in this space
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Diploma, Bilingual Private Schools, Chemistry Semester One - First Session Academic Year: 2024/2025

c. ldentify the enthalpy changes labelled (A) and (B) in the cycle:

(A): [1]

(B): [1]

d. Calculate the lattice energy for calcium oxide.

[1]

e. Explain why the lattice energy of calcium oxide is greater than the lattice energy
of lithium fluoride.

[1]

21) The energy cycle below shows the enthalpy changes when magnesium chloride is
dissolved in water:

Mg*t(g) +2Cl (g)

AH}?yd (M92+)
(1) +

20H2,4 (CL)

MgClz(S)

AHg, (MgCly)

-t

v (A)

a. Define the term standard enthalpy change of hydration.

[1]

Do not write in this space
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Diploma, Bilingual Private Schools, Chemistry Semester One - First Session Academic Year: 2024/2025

Question 2 continued

b. From the energy cycle for magnesium chloride:

(i) Identify species (A) in the cycle, including its physical state.

[1]

(ii) Identify the enthalpy change labelled by the number (1) in the cycle.

[1]

(iii) Calculate the enthalpy of hydration for the chloride ion given that:

Enthalpy change Value/ kJ mol™
AH® [MgCl,) -2592
AH® [MgCL] -55
AH [Mg*] -1920

[1]

c. Explain why the enthalpy change of hydration of Mg?* is more exothermic than
the enthalpy change of hydration of Ba?*.

[1]

Do not write in this space
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Diploma, Bilingual Private Schools, Chemistry

Semester One - First Session

Academic Year: 2024/2025

22) Study the reactions scheme below, to answer the following questions:

a.

<::\> o
+
'\b

NO,

2H§_804 reaction 1

Br reagent A
reaction 3 reaction 2
AlICly/heat
+
reagent B
3H
reaction 4 2
Ni/heat

organic

compound C

For reaction 1:

(i) State the reagent (A).

o)
N

CH,

+ HCI

[1]

(i) Name the compound produced.

[1]

For reaction 2:

(i) State the reagent (B).

(i) Name the compound produced.

[1]

Do not write in this space
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c. For reaction 3:

Bromobenzene is produced. Which is more reactive?

(O Bromoethane O Bromobenzene (Shade your answer)
Explain your answer:

[2]
d. For reaction 4:
Draw the structural formula of organic compound (C).
[1]
23) Study the reactions sequence below, to answer the following questions:
NH, N, CI° OH
- Na _ Organic
reaction 1 = reaction2 reaction 3 5| Il
Compound1 Compound 2
a. State the reagents required for reaction 1.
[2]
b. Name compound 1.
[1]
c. Draw and name the organic compound 3 produced in reaction 3.
[2]

d. Explain the acidity of compound 2.

[1]

[End of the Examination]

Do not write in this space
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Diploma, Bilingual Private Schools, Chemistry Semester One - First Session Academic Year: 2024/2025

Standard electrde potentals

Electrde reaction E'N Electrde reaction E°N
F,(g) + 2e” = 2F-(aq) +2.87 || SO (aq) + 4H* (aq) + 2¢~ = +0.17
8,07 (aq) + 2e” = 250, (aq) +2.01 S0,(g) + 2H,0()
H,0,(I) + 2H*(aq) + 2e” = 2H,0()) +1.77 | | Cu*(aq) + & = Cu'*(aq) +0.15
Pb*(aq) + 2e- = Pb*(aq) +1.69 | | Sn** (aq) + 2e- = Sn*(aq) +0.15
MnO; (aq) + 8H*(aq) + 56~ = Mn*(aq) + 4H,0() |+ 1.52 [ [S,07"(aq) + 2e~ = 25,027(aq) +0.09
PbO,(s) + 4H*(aq) + 2~ = Pb*(aq) + 2H,0(l) +1.47 | | 2H*(aq) + 2e” = H,(g) 0.00
Cl,(g) + 2e- = 2Cl(aq) +1.36 | | Fe*(aq) + 3e” = Fe(s) -0.04
Cr,02-(aq) + 14H¢*(aq) + 6e- = 2Cr*(aq) + 7TH,0() | + 1.33 | [ Pb>* (aq) + 2¢- = Pb(s) -0.13
0,(g) + 4H*(aq) + 4~ = 2H,0() +1.23 | | Sn**(aq) + 2e” = Sn(s) -0.14
Br,(aq) + 2e” = 2Br(aq) + 1.07 | | Ni*(aq) + 2~ = Ni(s) -0.25
VO,(aq) + 2H*(aq) + e~ = VO?(aq) + H,0(l) +1.00 | | V**(aq) + e = V*(aq) -0.26
VO (aq) + 4H*(aq) + e~ = VO*(aq) + 2H,0(l) +1.00 | | Co*(aq) + 2e” = Co(s) -0.28
ClO(aqg) + H,O(l) + 2~ = CI*(aq) + 20H"(aq) +0.89 | | Fe*(aq) + 2e- = Fe(s) -0.44
NO; (aq) + 10H*(aq) + 8¢ = NH; (aq) + 3H,0(l) |+ 0.87 [ | Cr**(aq) + 3e” = Cr(s) -0.74
NO,(aq) + 2H*(aq) + " = NO,(g) + H,0(l) +0.81 | | Zn?* (aq) + 2 = Zn(s) -0.76
Ag*(aq) + e = Ag(s) +0.80 [ | 2H,0() + 2¢- = H,(g) + 20H-(aq) -0.83
Fe*(aq) + e = Fe*(aq) +0.77 | | Cr*(aq) + 2e~ = Cr(s) -0.91
L(s) + 2e” = 2I(aq) +0.54 | | Mn*(aq) + 2e- = Mn(s) -1.18
Cu*(aq) + &= = Cu(s) +0.52 | | V2(aq) + 2e- = V(s) -1.20
0,(g) + 2H,0() + 4~ = 40H-(aq) +0.40 | | Mg?*(aq) + 2e~ = Mg(s) -2.38
Cu*(aq) + 2e" = Cu(s) +0.34 | | Na*(ag) + e = Na(s) -27
VO?'(aq) + 2H*(aq) + e = V**(aq) + H,0(l) +0.34 | | Ca**(aq) + 2e- = Ca(s) -287
K*(aq) + e~ = K(s) -2.92

Do not write in this space
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General Education Diploma, Semester One, First Session

Bilingual Private Schools, Chemistry, 2024/2025

Item Mark Unit Cogmt.lve
domain
1 1 Quantitative Equilibria Knowing Tg
2 1 Quantitative Equilibria Application 1.1.b
3 1 Quantitative Equilibria Application 1.1.n
4 1 Quantitative Equilibria Reasoning 1.1.0
5 1 Electrochemistry Knowing 2.1.c
6 1 Electrochemistry Application 2.1.m
Electrochemistry _ 2.l.g
7 1 Application 21a i
8 1 Electrochemistry Reasoning 24 Bl
9 1 Lattice energy Knowing 3.1d, c
10 1 Lattice energy Application 3.1.a
11 1 Lattice energy Application 3.2
12 1 Arenes and Phenols Knowing 4.1.b
13 1 Arenes and Phenols Application 4.2.b.1i
14 1 Arenes and Phenols Reasoning 4.2.d
15.a 2 Quantitative Equilibria Knowing 1.1.b, f
15.b 1 Quantitative Equilibria Application l.1.e
15.c 2 Quantitative Equilibria Application 1.1
15.d 1 Quantitative Equilibria Reasoning 1.1.h
15.e 2 Quantitative Equilibria Knowing 1.1.1
16.a 1 Quantitative Equilibria Application 1.1.m
16.b 1 Quantitative Equilibria Application 1.1.n
16.c 1 Quantitative Equilibria Application 1.1.p
16.d 1 Quantitative Equilibria Reasoning 1.1.0
17.a 1 Electrochemistry Knowing 2141
17.b 2 Electrochemistry Knowing 2.1.e
17.c 1 Electrochemistry Application 2.1
17.d 1 Electrochemistry Application 2.1
17.e 2 Electrochemistry Reasoning 2.1.h.i
18.a.1 1 Electrochemistry Applying 2.4
18.a.11 1 Electrochemistry Application 2.2.a
18.b.1 1 Electrochemistry Application 2.2.8
18.b.11 2 Electrochemistry Reasoning 2.2.a
19.a 1 Electrochemistry Knowing D)
19.b 1 Electrochemistry Knowing 2.2.a
19.c 1 Electrochemistry Application 2.1.cv
19.d 1 Electrochemistry Application 2.2.¢.1
192 3 Electrochemistry Application 2.2.c.i
20.a 1 Lattice energy Knowing 3.1.a




General Education Diploma, Semester One, First Session
Bilingual Private Schools, Chemistry, 2024/2025

20.b 2 Lattice energy Knowing 3.1g
20.c 2 Lattice energy Application 3.1.6
20.d 1 Lattice energy Application 3.1.f
20.e 1 Lattice energy Reasoning 1.8
2]l.a 1 Lattice energy Knowing 3.2.a
21.b 3 Lattice energy Application 3.2.b,¢
21.c 1 Lattice energy Reasoning 3.2d
22.a.1 1 Arenes and Phenols Knowing 4.1d
22.a.1i 1 Arenes and Phenols Application 4.1d
22.b. 1 Arenes and Phenols Knowing 4.1.ci
22.b.ii 1 Arenes and Phenols Application 4.1.ci
22 2 Arenes and Phenols Reasoning 4.1.e
22d 1 Arenes and Phenols Application 4.1.c.iv
23.a 2 Arenes and Phenols Knowing 4.2.a.1
23b 1 Arenes and Phenols Application 4.1b
238 2 Arenes and Phenols Application 4.2.b.1
23.d 1 Arenes and Phenols Reasoning 4.2.c
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TOTAL PAGES: 6
MARKS: 70
Question One (14 Marks)

There are 14 multiple-choice items. Each correct answer is worth ONE mark.

Item Correct option
1 C | It is a mixture of a weak acid and its conjugate base.
2 C | Iland III
3 C | 4.46 x 10~ mol® dm™®
o B | NaCl(aq)
5 D | Voltage cell
6 B | 072V
7 B [Sn +1.04
8 D |Fe(s) + Cu**(aq) — Fe*'(aq) + Cu(s)
9 C | It will be more exothermic going from chlorine to bromine to 1odine.
0] A ] K = K
11 A —7.3
12 | D | The carbon atoms in benzene are sp* hybridized.
13 | D OH
Br Br
Br
14 A | CH3CH20H < H20 < CsHsOH
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Question Two (56 Marks) RSID
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Part

Section
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The answer o
N~

./Tkh’é - yd

mark

15

a. (i)

An acid-base pair on each side of an acid—base equilibrium
equation that are related to each other by the difference of a
hydrogen ion (proton).

1

a. (ii)

A solution that minimizes changes in the pH when moderate
amounts of acid or base are added.

NH4*
__ [H*][C¢H5C007] _ [H+](0 0200)
Ka = [CcHsCOOH] 6.3 x 107 (0.0100)
[H*]=3.15 x 107> mol dm™ [1 mark]
pH=—logo [H"]=—logo [3.15 x 107°]=4.5 [l mark]

0.0200
Or pH = pkK, + loggo_omoi [1 mark]

pH=4.5 [1 mark]

Because in the mixture of HCOOH and HCOONa the large
reserve supply of HCOOH and HCOO™ ensures that the
concentration of HCOOH and HCOO™ molecules in solution
does not change significantly to remove the added H" or
OHT, so the pH changes very little.

Or Because there is no a large reserve supply of HCOOH and
HCOO™ in a solution of sodium methanoate HCOONa alone.

When the H* ion concentration increases:
* the position of the equilibrium shifts to the left

[1 mark]
« H" ions combine with HCO;™ ions to form carbon dioxide
and water until equilibrium is restored, keeping the pH
constant. [1 mark]

16

Ko=[Pb*"][CI"]?

Let solubility be “s”
[Pb*]=s, [CIT]= 2s Kp=4s’
s =1.59 x 10~ mol dm (1mark for the correct value)

Ignore [CI7] in PbCl,

K,=[PbZ*][CI7]?

1.6 x 1075= [Pb2*][0.0500]2

[Pb?*]= 6.4 x 107> mol dm™  (1mark for the correct value)

The chloride ion is common to both sodium chloride and
lead(II) chloride. The addition of the common ion, CI~, will
reduce the solubility of the lead(IT) chloride because the
added chloride ions shift the position of equilibrium to the
left, and the lead(II) chloride is precipitated.

2
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Part | Section The answer The
mark

The voltage produced when a standard half — cell is
connected to standard hydrogen electrode under standard 1
conditions.

Or: The potential of a cell composed of two electrodes as
measured under standard conditions.

1- Ion concentration 1.00mol dm™ 2
2- Temperature: 298 K Or 25 C°

3 - The pressure 1 atm or 101 k pa or 1.0 bar

(any two correct answers get the marks )

c ZF° 1

17 d |[M 1

Electrons flow from Y?* /Y half-cell to X**/ X half cell
Or from more negative value of E® to more positive value.
Or Y metal will lose electrons to X?* / X half-cell.

Or X** ions will accept electrons from Y?* /Y half-cell.
Or The more positive pole attracts the negative electrons.
Or Move from the strong reducing agent Y(s) to strong 2
oxidizing agent X**. [1 mark]

X*(aq) +Y(s) = X(s)+Y*(aq) [1 mark]

a.i I, (Iodine) 1

Zn**(aq) +2e= —> Zn(s)
(The full equation must be correct)

a.ii

2H*(aq) + 20 — Ha(g)

bi | Or H'(aq)+e — 1/2Hx(g)
(The full equation must be correct)

mixture of oxygen and chlorine gases.

18 Or oxygen gas. [1 mark]

| Because the relatively lower concentration of Cl™ ions allows 2
bl | OH jons to fall below CI” ions in the discharge series.
Or Because the discharge potential of OH™ is less than
CI™ in the electrochemical series (discharge series).

[1 mark]
\\
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Part | Section The answer The
mark
a F=L.e 1
Oxidation 1
C The cathode 1
Q=1t
d =0.30 X 75 X 60 1
=1350C [1 mark]
19 Ag'(ag te <= Ag(s) ‘
The number of coulombs required to deposit Imole of
product at the electrode :
=Fl1 [1 mark]
= 3
1350x108
me e [1 mark]
= 151 ¢ [1 mark]
Part | Section The answer The
mark
N The energy change when 1 mole of an ionic compound is 1
formed from its gaseous ions under standard conditions.
b - Tonic charge. [1 mark] 2
- Jonic radius. [1 mark]
. (A): AHF Or enthalpy change of formation ~ [1 mark] 2
(B): EA,(O) Or Second electron affinity [1 mark]
AHJ; = AHZ[CaO] - (AHg;[Ca]+ IE [Ca]+ [Es[Ca]+
20 | d | AHS,[OJ+EA [O+EA,[O]) :
= —3454 kJ mol™ [1 mark]
Calcium oxide has a greater lattice energy than lithium
. fluoride. The doubly charged Ca** and O®” ions in calcium 1
oxide attract each other more strongly than the singly
charged Li" and F~ ions in lithium fluoride.
i \
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Part | Section The answer The
mark
The enthalpy change when 1 mole of a specified gaseous 1
a ion dissolves in sufficient water to form a very dilute
solution under standard conditions.
b (i) |MgCly(aq) 1
b (ii) | AH[,++[MgCl,] Or lattice enthalpy 1
20HE,4[CI]= AH, [MgCly] + AHg, [MgCl] - 1
b (iii) | AH hyd[Mg2+]
21 AHp,4[CI'] = —364 k] mol™' Or 363.5kJ mol™' [1 mark]
Because the ionic radius of Mg?" is smaller and there is less
shielding than for Ba**, 1
Or because the value of AHﬁyd is more exothermic for
C ions with the same charge but smaller ionic radii.
Or AHp,,; is more exothermic for Mg®* than for Ba**
because the charge density is greater for magnesium than
for barium.
Part | Section The answer The
mark
a(i) |HNOs; or nitric acid 1
a(ii) | Nitrobenzene 1
b(i) |CH3;COCl or ethanoyl chloride 1
b(ii) | Phenylethanone 1
Bromoethane [1 mark] 2
Bromoethane is more reactive than bromobenzene because
22 " the bond between carbon and bromine in bromoethane 1s
weaker and easier to break. In bromobenzene, the bond is
stronger due to the influence of the benzene ring, making it
less reactive. [1 mark]
1
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Part | Section The answer The
mark
a HNO,+ HCI Or NaNO,+ HCI (1 mark for each) 2
b Phenylamine Or aniline 1
O Na'
2
c (1 mark)
23
Sodium phenoxide (1 mark)
The acidity of phenol is due to the delocalisation of the 1
negative charge on the phenoxide ion into the 7 bonding
d electron system on the benzene ring. because it can lose a

proton (H*), to form phenoxide ion (CsHsO™)
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\
/jb")) ° /j ;)




Sall pygdillg yuliall j440

The Center for Educational Assessment
and Measurement (CEAM)

F T
Ol eis)
P CE g P e
Twrt o A )gk)()(}

(a1 45U5) Lol uylaald pled] ealstl] pgls (lowial
ST 9l - Jg¥I gwlyl Juad]
pYIFO/VVE - & VEEV - VEET ulyl plall

Olelo EM DY o o
oS 3501 § &Y+

P WA TN IRY WS
dodo (V0) g dleadl o T

¥y Tals cailoxtol 85 el (oo ST goxtall oz
GBIb dalug i dis Jgbus 509 « Gran ndy Blid (Faudy
DY o Lyt dzy disll]

& Loy plell pulstl] psbd Slloxtal Byls] balgdy il oy
SlehoVly jolal) clo,=s Jalgall ody) dddlse dls olgiue
Y10 / OM 63y 338l 5LAIL ladls posaikl Sbsaslly

G el ol AL lowzal) il s Dl puil] ey
.(ay&l 5?

Jallany susie (e sLasYl Al (e LloYb padeh] pody

13V gdgadl 335 () Uil

oo Oloe ddalw doole

e O

sbsl O

5,0 O3

- o

wiss oLyl o)l plaseuly () JSo)) Julbss oy :dlaoMo

sl ely2Y Dlisy pransl lasdl

tdage Olowlss

sy oo JBVI e 338 siie U Oloaad) deB ] ssandl
Ol ()

Oblally geelall ajlials dsgll Cos bs Jool jlas]
(OsSIl dasIl of pally clawd) dalasal)) s3lb pha¥ o
22 00 gl S ge Gltiegy ¢ SR goudl g3l
Oloaiil] gaaz e gigs cplell 3oy ph¥l b iy onslesll
Ol Olelig 3,4 Jsls Oladl slas)

JYI sladl 85800y DY) ilga)) Llshol usaekl e asy
LS A3yl Olells duassdl Couwlssdly poatl Ty
casdly Casally Cdlebly dao jsed) daall OIS duwlsd] CYYIg
5l Balodl CVs dygudl CSlasdly ), Sibls 3y dcwlyul)
Oloa¥l BYe & o5 STy lasss O Ll dolul

Jlsb 5S4 dals Giadd) OlslaY JlaaYl gomebl Js o
Oladl ]




Diploma, Bilingual Private Schools, Chemistry Semester One - Second Session Academic Year: 2024/2025

Lyowoual et Y <83;12




aoeds siy} ul 9314m jou oQ

Diploma, Bilingual Private Schools, Chemistry Semester One - Second 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 mixtures is an acidic buffer solution?

Strong base and weak acid.
Strong acid and weak base.

Weak base and its conjugate acid.

0000

Weak acid and its conjugate base.

2)  Which of the following is not a reaction of a Brensted - Lowry acid and base?
CH,Cl(aq) + OH™(aq) S CH,OH(aq) + Cl™(aq)

NH,(aq) + HCl(ag) == NH_ (aq) + Cl(aq)

H,O(l) + HSO, (aq) S HZSS4(aq) + OH™(aq)

HCO, (aq) + H,O() == CO, (aq) + H;0™(aq)

0000

3)  Which expression describes the relationship between solubility product, Ksp, and the
solubility, s, of Ca(OH),?

O K, =25 O K, =45
O K =283 O K =453
sp sp

4) A buffer solution is made of 0.20 mol dm3 NaNO, and 0.20 mol dm’3 HNO,. Which
of the following statements is correct?

O If NaOH is added, the OH™ ions react with the NaNO.,,

(O If HCl is added, the H* ions react with the NO; ions.

O If a small amount of HCl is added, the pH increases very slightly.
(O If a small amount of NaOH is added, the pH decreases very slightly.

Do not write in this space
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Question 1 continued

5)  Which of the following terms describes the voltage produced when a standard
half-cell is connected to a standard hydrogen electrode under standard conditions?

(O Electrolysis.
O Voltage cell.

O Half cell.

(O Standard electrode potential.

6)  Which one of the following describes the standard hydrogen electrode?

+ .
HElEE R H |ons. The half - equation for the
presstre concentration hydrogen electrode
(atm) (mol dm™) ydres

(@) 1.00 1.00 Y2H,(g) + e~ = H"(aq)
(@) 101 0.50 YaH,(g) + e” == H"(aq)
(@) 1.00 1.00 H'(ag) + e =—"%H ,(9)
O 101 0.50 H¥(ag) + e =—%H (g)

7)  Which of the following options is correct about the following reaction?

Cr(s) + Ca?*(aq) — Cr?*(aq) + Cal(s)

The feasibility of the reaction E®/V
O Feasible + 1.96
O Not feasible -1.96
O Feasible + 3.78
O Not feasible ~3.78

Do not write in this space

aoeds siy3 ul 931um J0u oq



aoeds siy} ul 9314m jou oQ

Diploma, Bilingual Private Schools, Chemistry Semester One - Second Session Academic Year: 2024/2025

Question 1 continued

8)

9)

10)

Which of the following options is not correct about the following cell?

O 1
copper rod —+ | | | zinc rod
N - N s
CuiT(a ) ZnéT(aq)

The Zinc rod is reduced.
The voltage generated by this cell is +1.10 V.

The Zn metal will lose electrons to the Cu?" / Cu half-cell.

0000

The electron flow is from the Zn?* / Zn half-cell to the Cu®" / Cu half-cell.

Which of the following statements is correct about electron affinity?

It is the energy required to add an electron to a cation.
It is the energy released when an electron is removed from a cation.

It is the energy released when an electron is added to a gaseous atom.

0000

It is the energy required to remove an electron from a gaseous atom.

Which of the following equations represents the enthalpy of hydration of sodium
chloride (NaCl)?

Na(s) + 1/2C|2(g) —» NaCl(s).
Na*(g) + ClI"(g) — NaCl(s).
NaCl(s) —— Na'(aqg) + Cl (aq).

0000

Na*(g) + ClI"(g) — Na'(aq) + Cl (aq).

Do not write in this space
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Question 1 continued

11)

12)

Using the data in the table below. What is the enthalpy change of hydration of Ba?*
ion in kJ mol™1?

Type of enthalpy change Value °f(|fj':'2:ﬂ))' change
Enthalpy change of hydration of OH™ ion -460
Lattice energy of Ba(OH), (s) - 2230
Enthalpy of solution of Ba(OH), (s) -50
O 1260 O 1360
O -1820 O -3200

Which of the following options is correct about benzene?

Bonds angle Hybridization
O 108° sp?
O 108° sp
@) 120° sp?
@) 120° sp

Do not write in this space
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13) Which of the following is the electrophile in the nitration of benzene?
O NOo, O No,

O N0; O NO*

14) Which product is formed in the Friedel-Crafts acylation of benzene with ethanoyl
chloride, CH3COC| ?

o CH, Q

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) The following table shows equilibrium reactions and acid dissociation constants (Ka)

in aqueous solutions. Use them to answer the following questions.

No. Equilibrium in aqueous solutions Ka / mol dm™3
1 CO, + H,0 == H" +HCO, 4.5 %107’
2 | HSIO, = H'+Si0, 1.3 x 10712
3 | CH,COOH == H"+ CH,COO~ 1.7 x107°
4 HF = H'+F 5.6 x 107

a. For equilibrium No.1: (2 marks)
The hydrogencarbonate ion (HCO; ) is a conjugate base:
(i) Define the term conjugate base.
(i) What is the role of (HCO, ) in the blood?

b. For equilibrium No.2: (2 marks)

(i) What are the acid and its conjugate base for the forward reaction?

The acid:

Its conjugate base:

(ii) Calculate the pK_ value?

Do not write in this space
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c. What other component should be added to CH,COOH to make
a buffer solution? (1 mark)

d. A buffer solution consists of (0.0100 mol dm™3) HF and (0.0200 mol dm3) NaF
(3 marks)

(i) Define the term buffer solution.

(ii) Calculate the pH of this buffer solution.

16) The solubility of lead(ll) bromide, PbBr, is 2.17 x 10~ mol dm™3 at a certain temperature.

a. Write equilibrium expressions for the solubility products for (PbBr,). (1 mark)

b. Calculate the solubility product, Ksp of (PbBrz) in mol® dm™. (1 mark)

Do not write in this space
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Question 2 continued

c. If sodium bromide is added to the lead(ll) bromide solution, the solubility of
lead(ll) bromide will. (2 marks)

O Increase (O Decrease (O Nochange (shade your answer)

Explain your answer.

17) The following table shows values of E® for some half cells. Use them to answer the
following questions:

Half cells E®IV
Fe3*(aq) / Fe (s) +0.77
Mg?*(aq) / Mg (s) -2.38
Cr¥*(aq) / Cr (s) - 0.74
Ag” (aq) / Ag (s) +0.80

a. Name the reference electrode used to measure the above standard electrode

potential? (1 mark)
b. Define the term standard cell potential. (1 mark)
c. Which metal in the table is the strongest reducing agent? (1 mark)

Do not write in this space
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Question 2 continued

d. Which metal ion in the table is the easiest to reduce? (1 mark)

e. What is the direction of electron flow in the external circuit represented by the
following pairs of half-equations M92+(aq) / Mg (s) and Ag*(aq) / Ag (s)? (1 mark)

f. Write the whole equation that takes place in an electrochemical cell consisting of
Fe3*(aq) /Fe(s) half-cell and Cr** (aq)/Cr(s) half-cell? (1 mark)

18) Study the following figure which is about an electrochemical cell under standard
conditions, to answer the questions below.

silver rod

Cu(NO3)2, 1.00 mol dm™3 AgNO; , 1.00 moldm™
a. What type is this cell? (1 mark)
b. Name the following labelled: (2 marks)
(X):
(Y):

Do not write in this space
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Question 2 continued

c. Calculate the cell voltage for this cell. (1 mark)

d. Calculate the value of the electrode potential at 298 K of Ag(s) /Ag*(ag)electrode
if the concentration of Ag™ (aq) ions increases to (2.00 ) mol dm?3
(E°=+0.80V) (3 marks)

19) Study the following cell that shows the electrolysis of a concentrated aqueous
solution of sodium sulfate, NaZSO4 for 15.0 min.

(F = 96500 C mol™', 1mole of gas occupies 24.0 dm? at r.t.p)

+ — Current of
._

025 A
Concentrated % Zi —  Electrodes
aqueous of - =
sodium sulfate
a. What substance will form at the cathode? (1 mark)
b. Write a half-equation for the reaction occurring at the anode. (1 mark)

Do not write in this space
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Question 2 continued

c. Calculate the charge transferred during the electrolysis. (1 mark)

d. Calculate the volume of the substance that is produced at the anode at r.t.p .

(3 marks)

20) The Born-Haber cycle below can be used to determine the lattice energy of

Calcium sulfide CaS.
Ca™(g) + S*(g)

A

Ca**(g) + S(g) + 2¢ E
A

E |-200 kJ mol™!
D +279 kJ mol™! CaZ‘L(g) +e +X

Ca’*(g) + e + S(s)

A

C | +1145 kJ mol!
G |-3013 kJ mol™
Ca*(g) + e + S(s)

A
B | +590 kJ mol”!

Ca(g) + S(s)

A 4 +178 kJ mol!

Ca(s) + S(s)

0
AH_ CaS | -482 kJ mol"

CaS(s) Y

Do not write in this space
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Question 2 continued

a. Define the term atomization energy. (1 mark)
b. Identify the substance (X) with state produced in step E. (1 mark)
c. ldentify the enthalpy change in step (B) in the cycle. (1 mark)
d. Calculate the enthalpy change labelled by (F). (2 marks)

e. Explain why the enthalpy change (C) is greater than the enthalpy change (B).

(1 mark)
21) Use the data in the table to answer the questions below:
Reactions Enthalpy change (kdmol™)
K*(g) + 17(g) —— KI(s) ~629
K*(g) — K*(aq) -322
" (g) — 1 (aq) -293
a. Define the term standard enthalpy change of solution. (1 mark)

Do not write in this space

12
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Question 2 continued

b. Calculate the enthalpy of solution for potassium iodide. (2 marks)

c. State two factors that affect lattice energy. (2 marks)

d. What is the order of the lattice energies of group 1 iodides (Lil, Nal, KI) from the
greatest to the smallest? (1 mark)

22 ) Study the reactions sequence below, to answer the following questions:
AICl »/heat heat
1 3 reaction 1 + 3(0] reaction 2 2

a. For reaction 1: (4 marks)

(i) Draw compound A.

(ii) Name of the reaction.

Do not write in this space
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Question 2 continued

(iii) The reaction is:

(O Elimination reaction

Explain your answer.

(O Substitution reaction (O redox reaction

(shade your answer)

b. For reaction 2:

(i) Draw compound B.

(2 marks)

(i) Name the oxidizing agent used?

23) Study the compounds given below to answer the following questions:

O- Na* OH NZCI
Br Br
Br
compound 1 compound 2 compound 3
Cl NH; OH
compound 4 compound 5 compound 6

Do not write in this space
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Question 2 continued

a. Name the following compounds: (2 marks)

Compound 1:

Compound 2:

b. Which organic compound from the above is produced for the following reactions:

(2 marks)
(i) Compound 6 reacts with Na.
(i) Compound 5 reacts with HNO,, and HCI.
c. Draw the chemical equation for producing compound 2,
showing all the reagents used. (2 marks)
d. Why is chloroethane more reactive than compound 4. (1 mark)

[End of the Examination]

Do not write in this space
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Standard electrde potentals

Electrde reaction E°N Electrde reaction E°'N
F,(g) + 2e” = 2F-(aq) +2.87 || SO (aq) + 4H* (aq) + 2¢~ = +0.17
8,07 (aq) + 2e” = 250, (aq) +2.01 S0,(g) + 2H,0()
H,0,(I) + 2H*(aq) + 2e” = 2H,0()) +1.77 | | Cu*(aq) + & = Cu'*(aq) +0.15
Pb*(aq) + 2e- = Pb*(aq) +1.69 | | Sn** (aq) + 2e- = Sn*(aq) +0.15
MnO; (aq) + 8H*(aq) + 56~ = Mn*(aq) + 4H,0() |+ 1.52 [ [S,07"(aq) + 2e~ = 25,027(aq) +0.09
PbO,(s) + 4H*(aq) + 2~ = Pb*(aq) + 2H,0(l) +1.47 | | 2H*(aq) + 2e” = H,(g) 0.00
Cl,(g) + 2e- = 2Cl(aq) +1.36 | | Fe*(aq) + 3e” = Fe(s) -0.04
Cr,02-(aq) + 14H¢*(aq) + 6e- = 2Cr*(aq) + 7TH,0() | + 1.33 | [ Pb>* (aq) + 2¢- = Pb(s) -0.13
0,(g) + 4H*(aq) + 4~ = 2H,0() +1.23 | | Sn**(aq) + 2e” = Sn(s) -0.14
Br,(aq) + 2e” = 2Br(aq) + 1.07 | | Ni*(aq) + 2~ = Ni(s) -0.25
VO,(aq) + 2H*(aq) + e~ = VO?(aq) + H,0(l) +1.00 | | V**(aq) + e = V*(aq) -0.26
VO;(aq) + 4H*(aq) + &~ = VO*(aq) + 2H,0(I) +1.00 | | Co*(aq) + 2e~ = Co(s) -0.28
ClO(aqg) + H,O(l) + 2~ = CI*(aq) + 20H"(aq) +0.89 | | Fe*(aq) + 2e- = Fe(s) -0.44
NO; (aq) + 10H*(aq) + 8¢ = NH; (aq) + 3H,0(l) |+ 0.87 [ | Cr**(aq) + 3e” = Cr(s) -0.74
NO,(aq) + 2H*(aq) + &~ = NO,(g) + H,0() +0.81 | | Zn?* (aq) + 2~ = Zn(s) -0.76
Ag'(aq) + e = Ag(s) +0.80 [ | 2H,0() + 2¢- = H,(g) + 20H-(aq) -0.83
Fe*(aq) + e = Fe*(aq) +0.77 | | Cr*(aq) + 2e~ = Cr(s) -0.91
L(s) + 2e” = 2I(aq) +0.54 | | Mn*(aq) + 2e- = Mn(s) -1.18
Cu*(ag) + = = Cu(s) +0.52 | | V*(aq) + 2" = V(s) -1.20
0,(g) + 2H,0() + 4~ = 40H-(aq) +0.40 | | Mg?*(aq) + 2e~ = Mg(s) -2.38
Cu*(aq) + 2e" = Cu(s) +0.34 | | Na*(ag) + e = Na(s) -27
VO?'(aq) + 2H*(aq) + e = V**(aq) + H,0(l) +0.34 | | Ca**(aq) + 2e- = Ca(s) -287
K*(aq) + e~ = K(s) -2.92
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SOTHASD.

. :@mw i \_ﬁhi ng Y

Y/
\w/hark Unit Cognitive domain Output
1 1 Quantitative Equilibria Knowing 1149
2 1 Quantitative Equilibria Application 1.1.a
3 1 Quantitative Equilibria Application 1.1.n
4 1 Quantitative Equilibria Reasoning 1.1.h
5 1 Electrochemistry Knowing 2.1.¢c
6 1 Electrochemistry Application 2.1. e
7 1 Electrochemistry Application 2.1hi
8 1 Electrochemistry Reasoning 2.1
9 1 Lattice energy Knowing 3.1b
10 1 Lattice energy Application 3.1b
11 1 Lattice energy Application 3.2.a
12 1 Arenes and Phenols Knowing 4.1.a
13 1 Arenes and Phenols Application 4.1.d
14 1 Arenes and Phenols Reasoning 4.1.c.iii
15.a.i 1 Quantitative Equilibria Knowing 1.1.a
15.a.ii 1 Quantitative Equilibria Knowing 1.1.i
15.b.i 1 Quantitative Equilibria Application 1.1.b
15.b.ii 1 Quantitative Equilibria Application 1.1.c
15.c 1 Quantitative Equilibria Knowing 119
15.d.i 1 Quantitative Equilibria Knowing 1.1.f
15.d.ii 2 Quantitative Equilibria Application 1.1
16.a 1 Quantitative Equilibria Application 1.1.m
16.b 1 Quantitative Equilibria Application 1.1.n
16.c 2 Quantitative Equilibria Reasoning 110
17.a 1 Electrochemistry Knowing 2.1d
17.b 1 Electrochemistry Knowing 2.1 alii
17.c 1 Electrochemistry Application 2.1
17.d 1 Electrochemistry Application 2.1]
17.e 1 Electrochemistry Application 2.1
17.f 1 Electrochemistry Reasoning 2.1 hii +k
18.a 1 Electrochemistry Knowing 21
18.b Electrochemistry _ 21civ,
2 Knowing .
2.1 c Vii.
18.c 1 Electrochemistry Application 2.1g
18.d 3 Electrochemistry Application 2.1m
19.a 1 Electrochemistry Application 2.2a
19.b 1 Electrochemistry Application 2.2a
19.c 1 Electrochemistry Application 2.2¢Ci
19 .d 3 Electrochemistry Reasoning 2.2 cii
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=Y. "’M Lattice energy Knowing 3.1a
e Lattice energy Application 3.1b
)1 Lattice energy Application 3.1.e
) Lattice energy Application 3.1f
1 Lattice energy Reasoning 3.1b
1 Lattice energy Knowing 3.2.a
2 Lattice energy Application 32c¢
2 Lattice energy Knowing 3.19
1 Lattice energy Application 3.19
1 Arenes and Phenols Knowing 4.1.c.ii
.a. 1 Arenes and Phenols Knowing 4.1.c.ii
22 .a.iii 2 Arenes and Phenols Reasoning 4.1.c
22.b.i 1 Arenes and Phenols Knowing 4.1.c.iii
22 b.ii 1 Arenes and Phenols Knowing 4.1.c.iii
23.a 2 Arenes and Phenols Application 4.1b
23.b 2 Arenes and Phenols Application 4.2.b
23.C 2 Arenes and Phenols Application 4.1.ci
23.d 1 Arenes and Phenols Reasoning 4.1.e
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PAGES: 5

There are 14 multiple-choice items. Each correct answer is worth ONE mark.

Item Correct option
1 D | Weak acid and its conjugate base.
2 A | CHsCl(aq) + OH(ag) == CHsOH(aq) + Cl(aq)
3 D | K =4S3
4 B If HCl is added, the H ions react with the NO,™ ions.
S D | Standard electrode potential
6 C |1.00 1.00 H*'(aq) +e == Y% Ha(g)
7 B | Not feasible —1.96
8 A | The Zinc rod is reduced.
9 C | Itis the energy released when an electron is added to a gaseous atom
10 | D | Na* (g) +ClI” (g) — Na” (aq) + CI” (aq)
11 B |-1360
12 | C | 120° sp?
13 A | NO,"
14 A o] CHs
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The answer The
mark
a. (i) A conjugate base is an acid that lost its hydrogen ion (proton). 1
OR A conjugate base contains one less H atom than the acid
15 that formed it.
a. (ii) Controlling pH in blood. 1
b. (i The acid: HSiO3~ 1
Its conjugate base: SiOs*
(the student should write the acid and Its conjugate base to
get the mark)
b. (ii) pka= -log(1.3x10*?)= 11.89 1
c The large reserve supply of its conjugate base CH3COO" 1
Or the salt of CH3COOH
d. (i) A solution that minimizes changes in pH when moderate 1
amounts of acid or base are added.
ii HY][F H*](0.0200
. ) a = [ [H]l[?] ] 5.6 %107 = [ ((3.(0100) : ?
[H+]= 2.8 x10™* mol dm™ [1 mark]
H=—logio [H*]=—logio [2.8 x 10#]=3.55  [1 mark]
Or pH = pK, + log Eg gi; [1 mark]
pH =3.55 [1 mark]
a Ksp=[Pb**][Br7]? 1
16 b Let solubility be “s”
[Pb%**]=s, [Br]=2s, Ksp=4s> 1
Substituting s =2.17 x 1073
Ksp = 453 =4(2.17 x 1073)3
=4.10x 10 mol® dm™ [1 mark]
C Decrease [1 mark]
The bromide ion is common to both sodium bromide and
2

lead(ll) bromide. The addition of the common ion, Br~, will
reduce the solubility of the lead(ll) bromide because the
added bromide ions shift the position of equilibrium to the
left, and the lead(ll) bromide is precipitated. [1 mark]
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qu,art Sectiopg"y/ The answer The
\\b‘:ﬁ . “\‘,}\DW mark
XEY%7” | The standard hydrogen electrode 1
b | The difference in standard electrode potential between two 1
specified half cells
17 o Mg 1
d Ag* 1
e From Mg?*(aq) / Mg (s) to Ag* (aq) / Ag (s) 1
Or From Mg to Ag
flCr(s)+Fe* (ag) — Cr3(ag) +Fe(s) 1
a Voltage cell 1
18 |b (X): The salt bridge 1
(Y): The voltmeter 1
C E®= +0.80-(+0.34)
=0.46 V 1
d E = E* + 0.059/z logio [Ag*(aq)] [Lmark for z =1] 3
=0.80 + 0.059/1 logy, [ 2.00] [1mark]
=0.98V [1 mark]
Part | Section The answer The
mark
a Hydrogen (H.) 1
19 1b 40H- (ag) — O5(g) +2H,0 (I)+ 4e 1
Cc Q=1t 1
=0.25X 15 X 60
=225C
d Find the number of coulombs required to produce
1 mole of gas.
4 moles of electrons are released per mole of O, formed
= 4F [1 mark]
=4 X 96500 3
= 386000 C mol*
225 C produces 225/386000 x 24.0 [1 mark]
=0.0140dm3® O, at r.t.p. [1 mark]
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120 33
: 533@'2}\(%)« Y The answer The
- mark
%Wﬁ he enthalpy changes when one mole of gaseous atoms is
= | formed from the element in its standard state under 1
standard conditions
b |S(g) 1
c IE(Ca) Or First ionization energy. 1
d AH[, = AHF[CaS] — (AHg,[Ca]+ IE1[Ca]+ IE2[Ca]+
AHZ,[S]+EA1[S]+EA,[S]) [1 mark]
2
-3013=-482-(178+590+1145+279-200+F)
F=+539 kJ mol™ [1 mark]
e After the first electron is removed, the atom becomes a
positively charged ion. This increases the effective nuclear 1
charge experienced by the remaining electrons, making
them more tightly bound to the nucleus
21 a The standard enthalpy change of solution: the enthalpy
changes when one mole of a substance dissolves in a solvent 1
to form an infinitely dilute solution under standard
conditions
b | AHp,, + AHgy = AH}?yd(KJr) + AHf?yd ()
-629 +AH ), = (-322)+(-293) [1 mark] 2
AH2 = +14 kJmol? [1 mark]
c lonic radius. 1
lonic charge. 1
d | Ll > Nal>Kl 1
22 a.i CHs
1
methylbenzene
a.ii | Friedel-Crafts Alkylation 1
a.ilii | Substitution reaction 1
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o

he alkyl group is introduced into the benzene ring by

eplacing one of the hydrogen atoms. This reaction involves

the use of an alkyl halide and a Lewis acid catalyst, AlCl3, to
generate the electrophile that reacts with the benzene ring.

bl COOH
benzoic acid
b.ii | Hot alkaline potassium manganate(V11) Or KMnO4
23 a sodium phenoxide
2,4,6-Tribromophenol
b,i | compound 1 Or Sodium phenoxide
b.ii | compound 3 Or Diazonium salt
¢ OH OH
AlBr, Br Br
+ 3Br,() - .
Br
d Chloroethane is highly reactive in nucleophilic substitution due

to a weaker, polar carbon-chlorine bond.

Or Chlorobenzene is less reactive due to resonance
stabilization and a stronger, less polar C-ClI bond.

This is the end of the Marking Guide






