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Diploma, Bilingual Private Schools, Chemistry Semester One - First Session Academic Year: 2025/2026

1)

2)

3)

Which of the following statements describe the term conjugate acid?

(Shade in the bubble ((CO)) next to the correct answer.)

(O A base that has lost a proton
(O An acid that has lost a proton
O A base that has gained a proton
(O An acid that has gained a proton
[1]
Define the term ionic product of water K .
[1]

Calculate the K, of benzoic acid, C,H.COOH (0.010 mol dm~3), as shown in Figure 3-1.
(Show all your work).

Figure 3-1

[2]

Do not write in this space
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4) Which of the following mixtures cannot be used as a buffer solution?
(Shade in the bubble ((O)) next to the correct answer.)
NH,/NH,Cl
HNO,/NaNO,
H,CO,/KHCO,
C,H,COOH/C,H,COONa

0000

[1]

5) Define the term a buffer solution.

[1]

6) Calculate the pH of the buffer solution that contains (0.25 mol dm acetic acid, and
0.30 mol dm™ sodium acetate, CH,COONa).

(pK_of CH,COOH = 4.77)

(show all your work).

[2]

7)  If solubility = s, what is K expression for Fe,S, in terms of s?

(Shade in the bubble ((O)) next to the correct answer.)

O 4¢ O 65

O 364 O 108s°
[1]

Do not write in this space
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Diploma, Bilingual Private Schools, Chemistry Semester One - First Session Academic Year: 2025/2026

8) Predict whether BaSO, will precipitate in a solution that contains
[Ba**] = 0.050 mol dm= and [SO,*] = 0.020 mol dm=.
(KSp of BaSO, = 1.0 x 10" mol> dm™) (show all your work)

[2]

9) Figure 9-1 shows a saturated solution of lead (Il) chloride (PbCl,) which has a solubility
of 1.6 x 102 mol dm™. Then a small amount of sodium chloride salt (NaCl) is added.

Calculate the solubility product K | of PbCl,. include in your answer:

e  The equilibrium equation.
e  The equilibrium expression.

e  Explain how the solubility of PbCl, would be affected in (step 2), according to
Le Chatelier’s principle.

Adding NaCl
— S
—_
Step 1 Step 2
Figure 9-1

[5]
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10) Which term describes the difference in a standard electrode potential between two
specified half cells?

(Shade in the bubble ((O)) next to the correct answer.)

(O Cell potential.
(O Electrode potential.
(O Standard cell potential.
(O Standard electrode potential.
[1]
11) Figure 11-1 shows a Fe**/Fe half-cell connected to a standard hydrogen electrode
Iron rod — —<«— Hy(»)
Salt bridge
U Platinum
Fe** H*
Figure 11-1
a. State the three standard conditions for the electrochemical cell in Figure 11-1
[3]
b. Construct the redox equation between the half- cells in Figure 11-1
[2]

Do not write in this space
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12) Table 12-1 shows the standard electrode potentials of some half-cells.

half-cell E%/v)

Cr3¥*(aq) / Cr(s) -0.74

Mg?*(aq) / Mg(s) -2.38

Ag*(aq) / Ag(s) +0.80

Ni?*(aq) / Ni (s) -0.25

Cu?*(aq) /Cu(s) + 0.34
Table 12-1

a. Determine from the table:

(i) The easiest metal ion to reduce.

(ii) The most reactive metal.

[2]

b. Deduce the feasibility if a piece of chromium metal is placed directly into
a standard solution of Mg?* ions.

(Shade in the bubble ((O)) next to the correct answer.)

O Feasible (O Not feasible

Explain your answer:

[1]

13) Which of the following will oxidise Pb?* to Pb**?
(Shade in the bubble ((O)) next to the correct answer.)

(@) Br, (@) F,

O Br- O F
[1]

Do not write in this space
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14) Table 14-1 shows the standard electrode of two reactions.

Electrode reaction E°/V
1 | VO,*(aq) + 2H*(aqg) + e& = VO?*(aq) + H,O() +1.00
2 | PbO,(s) + 4H*(aq) + 26" == Pb?*(aq) + 2H,0(I) +1.47

Table 14-1
For reaction 1:

a. What is the effect on the value of EY if [H"]is increased and the other species are

kept at the same concentration?

[1]

For reaction 2:

b. Why the value of EY decreases when [Pb%*] increases and the other species are

kept at the same concentration?

[1]

Do not write in this space
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15) Figure 15-1 shows an electrochemical cell under standard conditions.

Calculate the value of the electrode potential of the cathode electrode if the
concentration of the ions changes to 0.2 mol dm. Include in your answer:

. The direction of the flow of electrons in the external circuit.
. The overall equation of the cell.

. The value of the standard cell potential EY 1.

+ —

Calcium

Manganese
rod rod

1 i \ [

Figure 15-1

[6]
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16) Figure 16-1 shows an electrolytic cell used to electrolyse an aqueous solution of
potassium sulfate, K,SO,.

+ —
L W
e e
Y X
S —
/ Z
Potassium sulfate e
KZSO 4 L J
Figure 16-1

a. Which symbol indicates.

The anode:

The cathode:

b. Write the half-equation for the reaction occurring at the anode.

[2]

[1]

17) Which substance is formed at the negative electrode when solution of sodium
sulfate, Na,SO, is electrolysed using graphite electrodes?

(Shade in the bubble ((O)) next to the correct answer.)

O Na*(aq) O H*(aq)
O H,g) O 0O,

Do not write in this space

[1]
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18) Complete Table 18-1:

Electrolytes Substance formed at Substance formed at
cathode electrode anode electrode

Concentrated aqueous
(CaCIZ)

Molten
(Ag,0)

Diluted aqueous
(KOH)

Table 18-1
[3]

19) What is the mass of aluminum (Al), deposited during electrolysis when a current of (2.4 A)
flows through an aqueous solution of aluminum nitrate, Al(NO,), for three minutes.

(F = 96500 C/mol).
(Shade in the bubble ((O)) next to the correct answer.)
O 0.014g O 0.027 g

O 0.040 ¢ O 0.072¢
[1]

Do not write in this space
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20) The incomplete Born—Haber cycle for iron(ll) iodide, Fel, is shown in Figure 20-1.

Fe*(g) +21(g) + 2¢

A

20HS (D214 ma ™ 2EA ()| - 590kI mol ™

Fe''(g) + L(s) + 2¢

A
(C+D)

IE,(Fe) | +1561 kJ mol *

Fe'(g) + L(s) + € AHﬁ;tt

A
IE (Fe) | +759 kI mol *

(A+B)

A
AH? (Fe)| +416 kI mol

Fe(s) + I(s)

ﬂHfl- 113 kJ mol *

Fel(s) ¥

Figure 20-1

a. ldentify the species (A + B) and (C + D) in the cycle, including the physical state.
(A + B):
(C + D): [2]

b. Calculate the lattice energy, AHIeatt for iron (ll) iodide, Fel,,.

[2]

Do not write in this space
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21) The enthalpy of hydration, AHE\yd for calcium, Ca®* and barium, Ba®" ions are:

lon AHﬁyd / kJ mol™
Ca’* — 1562
Ba?* — 1273

What is the expected AHf]yd for a magnesium ion, Mg?* in kJ mol-'?
(Shade in the bubble ((O)) next to the correct answer.)

O -920 O -1150

O -1414 O -1890
[1]

22) Write the equation in each row to represent each type of energy change in Table 22-1.

Energy change Equation

o
AHsol of Mgl2

&
Athd Of M92+

Table 22-1
[2]

23) Define the enthalpy change of solution, AHgOl.

[1]

Do not write in this space
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24) Which enthalpy change, AH® given below is endothermic?

O Flg)+e — F(g
O O(g)+e- — O7(g)

(Shade in the bubble ((O) next to the correct answer.)

O Clig) + e« — Cl(g)
O S(g)+e — S%(g) [1]

25) Calculate the enthalpy change of hydration, AHf]yd for SO,* ion in kJ mol™

Use the data in Table 25-1.

Enthalpy change Value/ kJ mol™"
Lattice energy, AH?att of K,SO, — 1764
Enthalpy change of solution, AHgol of K,SO, +24
Enthalpy change of hydration, AHf\yd of K’ -320
Table 25-1

[2]

26) Figure 26-1 shows the first electron affinity of some elements.

Electron affinity / kJ mol !

400

w
3

w
8

N
3

N
8

g

8

wn
o

o

c
F Br
|
e
i Se
/ ) =
o«
Figure 26-1

Do not write in this space
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a. Why is the first electron affinity of chlorine more exothermic than sulfur?

[1]

b. Explain the trend in the first electron affinity from chlorine to iodine.

[1]

27) Which of the following options is the correct order according to the decreasing of
exothermic lattice energy?

(Shade in the bubble ((O) next to the correct answer.)

O MgO > NaF > RbF (O RbF > NaF > MgO
O MgO > RbF > NaF (O NaF > RbF > MgO [1]

28) Figure 28-1 shows the formation of N-propylphenylamide, starting from nitrile.

I
CH2 CH
. & 3
. CH NH Reaction (2) N / NN /
Compound Reaction (1) J/ \2 / 2 room temperatur:‘ NH CH2 4+ Hcl
(A) Reduction CH3  CH2 +
®) N-propylphenylamide
Figure 28-1
a. What is the reagent used in Reaction (1)?
[1]
b. Draw the structural formula of:
Compound (A) Compound (B) [2]

Do not write in this space
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29) Which of the following reactions produce a secondary amine?

0000

(Shade in the bubble ((O)) next to the correct answer.)

Reduction of CH3CN
Reduction of CHBCONH2
Reaction of CH3Br with CH3NH2

Reaction of CH3Br with excess NH3

[1]

30) Four nitrogen compounds are shown in Table 30-1.

A B Cc D

( N—CH;

NH, OH

a.

b.

C.

Table 30-1

Classify the amine (B).
[1]

What is the formula of the compound produced by the reduction of compound (A)?
[1]

Explain, compound (C) is a stronger base than ammonia.

[1]

31) Which of the following compounds is the least basic?

O CH,NH,
O (CH,),NH

(Shade in the bubble ((O)) next to the correct answer.)

O CH,CONH,
O (CH,CH,),NH
[1]

Do not write in this space
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32) Draw the structural formula of each compound in Table 32-1.

Name Structural formula

dibutylamine

propanamide

Table 32-1

33) The amino acids (glycine) and (alanine) are shown in Figure 33-1.

O O

H H,C
OH OH

NH, NH,

Glycine, Gly Alanine, Ala

Figure 33- 1

a. Draw the structure of alanine at pH = 6.0 and pH = 10.0

(The isoelectric point of alanine is 6.0)

[2]

atpH = 6.0 atpH = 10.0

Do not write in this space
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Academic Year: 2025/2026

b. Draw the structure of the tripeptide (Gly — Ala - Gly).
(The peptide bonds formed should be labeled).

[End of the Examination]

Do not write in this space
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Standard electrde potentals

Electrd reaction E'lv Electrde reaction E°lV
F(g)+2e = 2F (aq) +2.87 50," (aq)+ 4H " (ag) +2¢” = SO,(g)+2H,0() | +0.17
S,0. (aq)+2e¢ = 250,” (aq) +2.01 Cu* (aq)+e = Cu'(aq) +0.15
H,0,()+2H " (aq)+2¢ = 2H,0(]) +1.77 Sn** (aq)+2e¢” = Sn** (aq) +0.15
Pb** (aq)+2¢” = Pb* (aq) +1.69 S,0,7 (aq)+2e” = 285,05 (aq) +0.09
MnO, (aq) +8H ' (aq) +5¢ = Mn" (ag) +4H,0(1) +1.52 2H (aq)+2e = H,(g) 0.00
PbO,(s)+4H " (aq)+2¢” = Pb™* (aq)+2H,0(]) | +1.47 Fe** (aq)+3e” = Fe(s) -0.04
Cl,(g)+2e =2CI (aq) +1.36 Pb* (aq)+2e” = Ph(s) -0.13
Cr,0,% (aq)+14H" (aq)+6e = 2Cr* (aq)+TH,0(l) | +1.33 Sn™ (aq)+2e = Sn(s) -0.14
0,(g)+4H (aq)+4e” = 2H,0(]) +1.23 Ni**(aq)+2e” = Ni(s) ~0.25
Bry (1) +2e¢ = 2Br (aq) +1.07 V¥'(aq)+e =V (aq) ~0.26
VO, (aq)+2H " (aq) +e = VO™ (aq) + H,0(]) +1.00 Co™ (aq) +2¢ = Co(s) -0.28
VO, (aq)+4H (aq)+e = V0" (aq)+2H,0(]) +1.00 Fe* (aq)+2e” = Fe(s) —0.44
CIO (aq)+ H,0(l)+2e = CI (aq)+20H (ag) | +0.89 Cr’* (aq)+3e” = Cr(s) -0.74
NO; (aq)+10H '(aq) +8e = NH, (aq)+3H,0(]) +0.87 Zn" (aq)+2e = Zn(s) -0.76
NO; (ag)+2H" (aq)+e” = NO,(g)+H,0(]) +0.81 2H,0()+2e — H,(g)+20H (aq) -0.83
Ag (aq)+e = Ag(s) +0.80 Cr’'(aq)+2e = Cr(s) -0.91
Fe* (aq)+e = Fe** (aq) +0.77 Mn™* (aq) +2¢” = Mn(s) ~1.18
L(s)+2e" =21 (aq) +0.54 V* (ag)+2e =V (5s) -1.20
Cu'(aq)+e = Cu(s) +0.52 Mg (ag)+2e” = Mg(s) -2.38
0,(g)+2H,0(l)+4e” = 40H (aq) +0.40 Na'(aq)+e = Na(s) -2.71
Cu** (aq)+2¢ = Cu(s) +0.34 Ca’* (aq)+2¢ = Ca(s) -2.87
VO™ (aq)+2H (aq) +e =V (aq)+ H,0(l) +0.34 K*(ag)+e = K(s) -2.92

Do not write in this space
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Diploma, Bilingual Private Schools, Chemistry First Semester - Second Session Academic Year: 2025/2026

1)

2)

3)

4)

S)

What is the conjugate base of H,PO,?

(Shade in the bubble ((O)) next to the correct answer.)
O OH O pPO;

O H,PO, O HPOS [1]

|dentify the acid and its conjugate base pair for the forward direction of the following
reaction:

NH, + HZO = NH4+ + OH~

(1]
Calculate the pH of butanoic acid, C3H7COOH 0.10 mol dm®,
(K, of C;H,COOH = 1.3 x 10> mol dm™)
(Show all your work)

(2]
What is the pH of a buffer solution that has [ A" ] = [HA]?
(Shade in the bubble ((O)) next to the correct answer.)
O pH=K, O pH =[H"]
O pH=K, O pH=pK, [1]
Define the term acid dissociation constant (Ka ).

(1]

Do not write in this space
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6)

7)

8)

Write for Fe(OH),:
Dissociation equation:

[1]

Solubility products expression (KSIO ):

[1]

Which of the following mixtures acts as a buffer system?

(Shade in the bubble ((O)) next to the correct answer.)

O HCI/NaCl

O NH,/NH,CI

O HNO,/NaNO,

O H,S0,/NaHSO, (1]

Predict by calculation whether CaCO, will precipitate in a solution that contains
[Ca®**] = 2.0 x 107> mol dm™ and [CO,*"] = 1.5 x 107> mol dm™>.
(K, of CaCO, =5.0 x 1077 mol” dm™® at 25°C)

[2]

Do not write in this space
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9)

10)

Calculate the pH change after adding 0.010 mol of HCI to 1.00 dm?3 buffer solution
containing 0.20 mol dm™ benzoic acid, C6H5COOH and 0.30 mol dm™ sodium
benzoate, CéHSCOONa.

(K, of benzoic acid = 6.3 x 10™ mol dm™).
Include in your answer the:

* pH of buffer solution before adding the acid.
® pH after adding the acid.

Which term describes the type of cell used as reference electrodes?

(Shade in the bubble ((O) next to the correct answer.)

(O Electrode potential.

(O Standard cell potential.

(O Standard electrode potential.
(O Standard hydrogen electrode.

Do not write in this space

[5]

[1]
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11) Figure 11.1 shows an electrochemical cell made by connecting

Cu?*(aq) /Cu(s) half-cell to Mg?*(aq) /Mg(s) half-cell.

* Fotemered -

- P

Salt bridge

) [ ] | I

Y U_|

|
A2+ B2+

——

Figure 11.1

a. State two standard conditions to make each half-cell.

[2]

b. Determine the material of each electrode:

Anode:

Cathode: (2]

Which of the following is correct about Figure 11.1?

o

(Shade in the bubble ((O)) next to the correct answer.)
Rod A is reduced.
The reading of the voltmeter is 0.49 V.
Metal B will lose electrons to the A2+(aq) /A(s) half-cell.
The electrons flow from A2+(aq) /A(s) half -cell to BZ+(aq) /B(s) half-cell. [1]

0000

Do not write in this space
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First Semester - Second Session

Academic Year: 2025/2026

12) Table 12.1 shows some electrodes’ reactions under standard conditions.

Electrode reaction EOrv

1 Br,(aq) +2¢° == 2Br(aq) +1.07

2 Mn?*(aq) + 2" == Mn(s) -1.18

3 V2*(aq) + 26 = V(s) -1.20

4 Pb?*(aq) + 2¢° == Pb (s) -0.13

5 Cu®*(aq) + 2 == Cu(s) +0.34
Table 12.1

a. State from Table 12.1:

- The strongest oxidising agent.

[1]
- The strongest reducing agent.
[1]
b. What is the value of E9 cell of connecting Cu2+(aq) /Cu(s) half-cell to
Mn?*(aq) /Mn(s) half-cell?
[1]

c. Deduce if bromine, Br, will oxidise lead, Pb to lead ion, Pb?* by writing the redox

equation and calculating Efe”.

Do not write in this space

[3]
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13) Figure 13.1 shows one type of an electrochemical cell.

Figure 13.1

a. Identify the type of this cell.

[1]
b. Which symbol represents the direct current power supply?

[1]
c.  Which symbol represents the anode?

[1]

14) Which of the following terms is the correct relation between the Faraday constant, F,

Avogadro's constant, L, and the electron charge e ?

(Shade in the bubble ((O)) next to the correct answer.)

O F=e¢/L O F=1/Le
O F=Le O F=1Lsk

Do not write in this space

[1]
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15) Calculate the volume of gas produced at a cathode at r.t.p when a diluted aqueous
solution of sulfuric acid, H,SO,, is electrolysed for 10 min using a current of 0.8 A.

(F = 96500 C mol™', 1mole of gas occupies 24.0 dm? at r.t.p)
Include in your answer:
e The equation for the anode.

e The equation for the cathode.

[6]

16) Calculate the time in minutes for the electrolysis when a constant electric current of
(0.25A) passed through a cell containing molten potassium iodide, KI. The transferred
charge during the electrolysis was 3600 C .

[3]

Do not write in this space
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17) What are the substances formed at the anode and cathode in the cell shown
in Figure 17.17

(Shade in the bubble ((O)) next to the correct answer.)

Laslasl

Anode ‘]l [ Cathode
Molten Pbl2
Figure 17.1
Anode Cathode
(@) I Pb
(@) Pb I
O 3 Pb
- Pb 3

Do not write in this space

[1]
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18) Figure 18.1 shows an incomplete Born—Haber cycle for lithium bromide, LiBr.

Lit(g) + Br(g) + e~

A .
Li*(g) + EBrz(l) + e”
A ] EA,(Br) | - 325 kJ mol *
Li*(g) + (B)

IE,(Li) | +520 kJ mol
4 AHfy,
(A) + 5 Bry (D)
A 4
AHE (Li) +161kJmc;l
Li(s) + 5 Bry (1)
AHp| -351 k3 mol
LiBr(s) ¥

Figure 18.1

a. ldentify the species (A) and (B) in the cycle, including the physical state.

(A):
(B): [2]
b. Calculate the lattice energy, AHIeatt for lithium bromide, LiBr.
[2]

Do not write in this space
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19) Which of the following options is correct about the value of the first and the second
electron affinity of sulfur, S?

(Shade in the bubble ((O)) next to the correct answer.)

EA,[S] / kJ mol™ EA,[S] / kJ mol™
@) - 620 - 156
) + 620 - 156
@) - 200 +640
O + 200 +640 o
20) Write the type of energy change in each row in Table 20.1.
Equation Type of energy change
Ba(s) —— Ba(g)
Ba(g) —— Ba'(g) + ¢
21) Define the enthalpy change of lattice energy, AHIeatt'
[1]

Do not write in this space
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Academic Year: 2025/2026

22) Which of the following steps is exothermic in the Born—Haber cycle for lithium

fluoride, LiF?
(Shade in the bubble ((O)) next to the correct answer.)
O Li(s) — Li(g)

O JEe——F@

O Li(g) — Li*(g) + ¢
O F(g)+e ——F(g)

[1]

23) Calculate the enthalpy change of hydration, AHehyd for the fluoride ion, F~ in kJ mol™

by using the data in the Table 23.1.

Enthalpy change

Value/ kJ mol™

Enthalpy change of hydration, AH ﬁyd of Ca®*

Lattice energy, AH Ieatt of CaF, - 2630
Enthalpy change of solution, AH §O| of CaF, +13
- 1609

Table 23.1

Do not write in this space

1"

[2]
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24) Figure 24.1 shows the lattice energy, AHﬁmof some elements.

1000
900
800
700
600
500
400
300
200
100

0

Lattice enthalpy/kJ mol™

NaF

NaCl

NaBr
Nal

Figure 24.1

a. Write the equation of lattice energy,AHf}att for NaBr.

[1]

b. Explain the trend in the lattice energy from NaF to Nal.

[1]

25) Which of the following options is the correct order according to the decreasing of
exothermic hydration energy?

(Shade in the bubble ((O)) next to the correct answer.)

O Mg* > Li*>Na*
O Mg®" > Na* > Lit

O Na*> Li* > Mg?*
O Li*> Na'>Mg*

Do not write in this space

12

[1]
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26) Two reactions are shown in Figure 26.1.

O
ﬁ (Il CH
/ cl, 'NH 3
Ntz e (4) 2
Reaction (2)
hydrolysis
OH
C”) Y
Compound
CNPN
CH2 O Na
Figure 26.1
a. What is the temperature used for Reaction (1)?
[1]
b. Draw the structural formula of:
Compound (A):
Compound (B): [2]

27) Which of the following formulae is the general structural formula for primary amines?

(Shade in the bubble ((O) next to the correct answer.)

O RCH(NH,)COOH O RNH,

(O RCONHR’ (O RNHR’ [1]

Do not write in this space

13



Diploma, Bilingual Private Schools, Chemistry

First Semester - Second Session

Academic Year: 2025/2026

28) Three nitrogen compounds are shown in Table 28.1.

a.

A B C
ﬁ CH NH
H3C 2 CHo 2
H3C C N/ N\ / NN/
N/ \ CH2 CN | CH3 'CH»
CH»2 NH2
Table 28.1

Name compound (A).

[1]

b. What is the formula of the compound produced by the reduction of compound (B)?

C.

[1]

Explain why compound (C) is more basic than compound (A).

[1]

Do not write in this space
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29) Which option is correct about Compound (A) and the type of reaction below?

(Shade in the bubble ((O)) next to the correct answer.)

i CH NH2
[Compound (A)]ﬂb J/ \2 /
CH3 CH2
Type of the reaction Compound (A)
|
O Hydrolysis H3C C
yaroly 3 N2
CH2 NH2
|
O Hydrolysis HaC C
ey NN
CHy CI
|
O Reduction H3C C
N/ N\
CH2 NH2
|
O Reduction H3C C
N/ N\
CHp CI

Do not write in this space

15

[1]
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30) Write the type of each nitrogen compound in Table 30.1.

Compound

Type

H CH3

\./
N

O

NH, OH

Table 30.1

Do not write in this space

16

[2]
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31) The amino acid (glycine) is shown in Figure 31.1.

O
H
OH
NH,
Glycine, Gly
Figure 31.1

a. Draw the structure of (glycine) at pH = 6.0 and pH = 3.0

(The isoelectric point of glycine is 6.0)

atpH=46.0 atpH=3.0

b. Draw the structure of the dipeptide (Gly — Gly).
(The peptide bond formed should be labeled)

[2]

[2]

[End of the Examination]

Do not write in this space

17



Diploma, Bilingual Private Schools, Chemistry First Semester - Second Session Academic Year: 2025/2026

Standard electrde potentals

Electrd reaction E'Wv Electrde reaction E°lV

F,(g)+2e = 2F (aq) +2.87 50,” (aq)+ 4H' (ag) +2¢” = SO,(g)+2H,0() | +0.17
S,0. (aq)+2e¢ = 250," (aq) +2.01 Cu™ (aq)+e = Cu'*(aq) +0.15
H,0,()+2H " (ag)+2¢ = 2H,0(]) +1.77 Sn**(aq) +2e” = Sn** (aq) +0.15
Pb** (aq)+2¢ = Pb* (aq) +1.69 S,0,7 (aq)+2e” = 285,05 (aq) +0.09
MnO, (aq) +8H " (aq) +5¢ = Mn" (ag) +4H,0(1) +1.52 2H (aq)+2e = H,(g) 0.00

PbO,(s)+4H " (aq)+2e” = Pb’ (aq)+2H,0(]) | +1.47 Fe'' (aq)+3e” = Fe(s) -0.04
Cl,(g)+2e =2CI (aq) +1.36 Pb* (aq)+2e” = Ph(s) -0.13
Cr,0,% (aq)+14H" (aq)+6e = 2Cr* (aq)+TH,0(l) | +1.33 Sn’ (aq)+2e = Sn(s) -0.14
0,(g) +4H " (aq)+4e” = 2H,0(]) +1.23 Ni**(aq)+2e” = Ni(s) —0.25
Bry (I) +2¢” = 2Br (aq) +1.07 V'(ag)+e =V (aq) -0.26
VO, (aq)+2H (aq)+e = VO™ (aq)+ H,0(I) +1.00 Co™ (aq) +2¢” = Co(s) -0.28
VO, (aq)+4H (aq)+e = V0" (aq)+2H,0(]) +1.00 Fe’ (aq)+2e” = Fe(s) —0.44
CIO (aq)+H,0(l)+2¢ = Cl (aq)+20H (ag) | +0.89 Cr’ (aq)+3e” = Cr(s) -0.74
NO; (aq)+10H '(aq) +8e = NH, (aq) +3H,0(]) +0.87 Zn"" (aq)+2e = Zn(s) -0.76
NO; (aq)+2H " (ag)+e = NO, (g)+ H,0(]) +0.81 2H,0()+2e — H,(g)+20H (aq) -0.83

Ag (aq)+e = Ag(s) +0.80 Cr’'(aq)+2e = Cr(s) -0.91
Fe* (ag)+e = Fe'*(aq) +0.77 Mn™* (aq) +2¢” = Mn(s) -1.18
L(s)+2¢ =21 (aq) +0.54 V** (ag)+2e =V (s) -1.20
Cu'(ag)+e = Cu(s) +0.52 Mg (ag)+2e” = Mg(s) -2.38
0,(g)+2H,0(l)+4e” = 40H (aq) +0.40 Na'(aq)+e = Na(s) -2.71
Cu’ (aq)+2¢ = Cu(s) +0.34 Ca’* (aq)+2¢ = Ca(s) -2.87
VO™ (aq)+2H (aq) +e =V (aq)+ H,0(l) +0.34 K'(aq)+e = K(s) -2.92
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KING GUIDE GENERAL EDUCATION DIPLOMA A

BILINGUAL PRIVATE SCHOOLS ’? N
SECOND SESSION — SEMESTER ONE &N
2025/2026 S5 Bl
i i
[ Note: Marking scheme in (7) sheets Subject: Chemistry Total marks: 70 ]
Item Answer Mark | Additional | Unit Page Learning | Assessment
Information Cambr | Hodd | Qutcome | Objective
1 H>PO4 1 440 367 I.1.a AOl1
H-O / OH" 1 441 368 1.1.b AOl
[H*]? deduct marks

Ka =
a [C;H,COOH] once only

*1= JKa x [C3H,COOH]

[H
[H*] = /1.3 x 10-5 x 0.10
[H*] = 1.14 x 1073 mol dm™3 1

1.1.c AQO2

447 | 396

erqIInby aAne)puen)

pH = —log[H*] = —log(1.14 x 1073) =2.94 1

4 pH = pKa 1 1.1.i AO2




Item Answer \\ Mark | Additional
% \ Information
H*][A” - 1
¢ _ AT
[HA]
5 Or
the equilibrium constant for the dlSSOClatIOIl of a
weak acid.
Fe(OH):(s)=Fe*"(aq)+20H (aq) 1 | correct
balanced
6 equation with
Ksp=[Fe*'][OH J? 1 | physical
states
7 NHs / NH4Cl 1
[Ca>][COs>]=(2.0 x 103)(1.5 x 103)=3.0 x 10 1
8
[Ca®"] [COs*] > K;,, CaCO:s will precipitate. 1
pH of buffer before adding the acid:
[A7]
9 pH = pKa + log( ——= 1

[HA]

H=42+] (03)

Unit

Page Learning | Assessment
Cambr | Hodd | Qutcome | Objective
445 | 396 1.1.c AOl
453 375 1.1.k AOl
448 | 396 1.1.f AOl1
455 | 375 1.1.0 AO2

1.1.i
450 | 375 . AO2
1.1,




Item

Mark

Additional
Information

pH = 4.38

pH After Adding HCI:
This decreases [A™] and increases [HA]:
[A"]=0.30—-0.01 =0.29 mol dm™
[HA]=0.2+0.01 =0.21 mol dm™

H=42+1 (0'29)
pr = 5T o8 021

pH = 4.34

pH change:
pH =4.38 —4.34=0.04

Unit

Page

Cambr

Hodd

Learning
Outcome

Assessment
Objective

10

Standard hydrogen electrode

The concentration of ions 1.00 mol dm
The temperature is 298 K or 25 °C
The rod must be pure

2 marks for
any two
correct.

11

Anode: Mg
Cathode: Cu

Metal B will lose electrons to the A**(aq) / A(s)
half-cell.

AIISTUIdYD0.1)II[H

411

442

2.1d

AOl1

412

442

2.1e

AOl1

417

442

2.1h1

AO2

413

441

2.1g, hi

AO2




Item Answer Mark | Additional
/’;_;,\\ N Information
a |Bn / ﬁq )
v
Sl
12 kAN w"’f ’
b | o= Ee(cathode)- Eo (Anode) s 1
=0.34 - (-1.18) =+1.52V
¢ | Bra(aq) +Pb(s) = 2Br(aq) + Pb*'(aq) 1
Es..= Ee¢ (cathode) - Ee (Anode)
= 1.07-(-0.13) 1
= 1.20v
The value of the two voltages is positive - bromine 1
will oxidise lead
electric cell or electrolysis cell 1
13 | p | W 1
Y 1
= 1
14 F=L.¢e
40H (aq) — 2H,O(D)+ O (g) +4¢- Anode 1
15
2H*(aq) + 2¢- — Ho(g) cathode 1

Unit

Page Learning | Assessment
Cambr | Hodd | Qutcome | Objective
412 | 444 2.11 AO1
417 | 445 2.1g AO2
422 | 447 | 2.1i+g AO2
406 | 457 2.2a AO1
406 | 457 2.2ai1 AO1
406 | 457 2.2aii AO1
409 | 450 2.2c AOl1
407 | 450 | 2.2 dii AO2
408 | 451




[tem Answer Mark Addltl;?{}/ Wity \\\Page Learning | Assessment
Inform ”ﬁ(‘“ Hodd | Qutcome | Objective
S

Q=I- t=0.8x60x10= 480 C. 1 ‘L“UJ
From the equation: ‘.-/-";ﬂfw 2 &7
2 moles of electrons are required per mole of Ha| 1 p—
formed
the number of coulombs:
=2F
= 2% 96500
= 193000 C mol 1
The volume:
=480/193000x 24.0 1
=0.0597 dm*
Q=Lt 1
3600 =0.25 (t)
t =3600/0.25 .

16 ¢ =14400 s | 408 | 451 2.2dii AO2
t =14400\60
t =240 min 1

17 | Anode ek . 409 | 453 | 22biii | AO2
(A): Li(g) 1

18 |a | (B): Br(g) 1 429 452 3.1.e AO2




[tem Answer Mark | Additional | Unit Page Learning | Assessment
Information—._ Cambr | Hodd | Qutcome | Objective
AHf,.,= AHP[LiBr] — (AHZ[Li]+ AHS,[Br] + IEi[Li] | 1 /\ t ;‘*\\\
b | +EA[Br]) ¥ 3.1.f AO2
=—2819kJ mol™! 1 { X fftt-: )
)57 L I 31.b
19 | —-200 +640 1 AN C 4 409 | 451 AO2
gy 4 (83 3.1.e
g0 | Atomization energy  Or Mg, 1 T 385 | 329 | 31a | AO2
First 1onisation energy Or IE; 1
Lattice energy: the energy changes when 1 mole of | 1
21 an ionic compound is formed from its gaseous ions 393 | 333 3.1.a.i AO1
under standard conditions.
22 F(g)+e — F(g) 1 391 | 333 3.1.e AO1
2AHp,4[F 1= AH [y [CaF2] + AHg, [CaF2] — 1 | Accept the
A Hﬁyd [C az+] answer
23 without the 3.2.c AO2
AHE,,4[F] =— 504 kJ mol" N M
24 |a | Na'(g) + Br(g) — NaBr(s) 1 394 | 334 3.1.a AO2
The lattice energy gets AO1
b |less exothermic as the size of the anion increases | 1 3.1.g
from F"to I”.
25 | Mg* > Li*>Na' 1 3.2.d AO2
26 | a | Room temperature 1 384 | 330 | 4.2.biii AQO2




[tem Answer , Mark | Additional | Unit Page Learning | Assessment
m Information Cambr | Hodd | Qutcome | Objective
p | Compound (A): CH;— CH—NH; ( / f%“j ‘) 1 4.2.b.ii AOD
Compound (B): CH;—CH>—NH>» ( Ll /.ml 1 4.2.c.i
27 | RNH: Gt 4.1.a AO1
a | Propanamide Q‘”;f;:, 1 450 | 450 | 4.2.a AO2
b | CH;—CH;— CH,— CH>—NH> 1 4.1.c.iv AOl
Compound (C) is more basic than Compound (A)
because the propyl group is electron-donating,which Z
makes the lone pair of electrons on N atom more =
)8 readily available to bond with an H" ion. 1 qg
¢ | or 2 42d | AO2
In Compound (A) the lone pair on the nitrogen atom -5
is in a p orbital, and can overlap with the p orbital of =
. ) : = | 572 | 451
the adjacent carbonyl group so will be less available e
to bond with an H" ion.
c|>
29 Hsc\m—'/zC\M_'2 1 4.1.c.iii AO2
Reduction
Secondary amine 4.1.a
30 Amino acid 4.3.a A0l




[tem Answer Mark | Additional | Unit Page Learning | Assessment
Information Cambr | Hodd | Qutcome | Objective
0 0 1 mark for ?ﬂ“ Ny
1+1 |each \N1/
H _ H "
a @) OH {. #1572 1]} 451 4.3.b AO2
NH; NH; 5 WAl |
\;Q&L P t\'ﬂ%
atpH=6.0 at pH= 3.0 ity
31 H H 0 1 mark for
| | 1+1 | structure,
H,oN N OH 1 mark for
b | the peptide 576 | 461 | 4.3.c AO2
O H bond.
Peptide bond

This is the end of the Marking Guide




