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Section A (5 marks)

>< How many atoms of carbon are present in 18.0 g of glucose, CeH12087

X

A 6.02x10%
B 3.61x10%
C 6.02x10%
D 3.61x10%

When solid sodium hydrogencarbonate (Mr = 84) is heated strongly, the following
reaction occurs and carbon dioxide gas escapes into the surrounding.

2NaHCOs (s) — Na2C0s (s) + Hz0 () + CO2 (9}
What is the loss of mass when 25.2 g of solid sodium hydrogencarbonate is heated?

274 i
669 ‘
9.3¢9

10649

ocoOom>»

On heating, ammonium nitrate decomposes to form dinitrogen monoxide and water as
shown in the equation below.

NHaNO3 = N20 + 2H20
When 80 g of an impure sample ammonium nitrate is heated, 27 g of water is formed.
What is the percentage purity of ammonium nitrate in the impure sample?
16.9 %
33.8 % —

67.5 %
75.0 %

ocoOwP
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4  Which of the following methods shown can be used to collect ammonia gas?

ooOw»

method 1 method 2 method 3

=

method 1 and 2
method 1 and 3
method 2 only
method 3 only

5  Which of the following statements is true for every Group in the Periodic Tabie?

A

B
c
D

The elements are either alf metals or ali non-metals.

The melting and boiling points of the elements always increase with increasing
proton number.

The reactivity of the elements decreases with increasing proton number.
The valency of the elements is the same.

Answers to Section A:

KCPSS 2024/Sec 4Exp WA1 Chem
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Section B (20 marks)
Answer all the questions in the spaces provided.

>< An experiment was carried out to determine the end—point of the reaction between
o5 0 cm? of potassium hydroxide solution and 1.0 mol/dm? of dilute suifuric acid in
order to calculate the concentration of potassium hydroxide solution.
2KOH(aq) + Hz2504(aq) - K2S04(aq) + 2H20(/)

Fig. 1.1 shows the set-up of the apparatus for the titration.

75— burette

43— 1.0 molidm? of dilute
E sulfuric acid

95.0 cm? potassium hydroxide
solution + a few drops of
phenolphthalein as indicator

2|
white tile

Fig. 1.1

The volume of dilute sulfuric acid added and the colour of the solution in the conical
flask are shown in Table 1.2.

Table 1.2
[ volume of dilute sulfuric acid / cm® colour of solution in conical flask |
] 11.85 pink
L 11.90 pink
11.95 pink
12.00 colourless J
12.05 [ colourless
12.10 ,[ colourless

(@) State the volume of dilute sulfuric acid needed for complete neutralisation.

KCPSS 2024/Sec 4Exp WA1 Chem
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(b) Hence, calculate the concentration, in mol/dm? of potassium hydroxide
solution.

concentration of potassium hydroxide = ... [3]
2 Elements P to U are found in Period 3 of the Periodic Table. The letters given (P, Q,
R, S, T and U) are not the actual symbols of the elements. The following information
is given.
Element P has five valence electrons.
Element Q is known as an alkali metal.

Element R is used to fill up the filament bulb.
Element S forms ion with a charge of 2—.
Element T is known as a halogen.

Element U forms a positive ion with the highest charge in the Period.

Based on the information given, place the six elements, P {o U, according to their
Group numbers in the table below.

Group 1 2 13 14 15 16 17 18

element

(3]

KCPSS 2024/Sec 4Exp WA1 Chem
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Fig. 3.1 shows the set up used to bubble chlorine gas, Ch, through colourless

potassium bromide solution, KBr.

chiorine gas —*‘-———W

potassium bromide
solution

Fig. 3.1

(a) State the name given to the type of reaction shown in Fig. 3.1.

..................................................................................................... 1]
(b) Write the balanced chemical equation for the reaction that occurs in Fig. 3.1.
...................................................................................................... 2]
(c) Describe an observation that could be made during this chemical reaction.
[1]

(d) Name one other halogen that will be able to react in the sa
with potassium bromide solution.

)4 12 cm? of chlorine gas was bubbled into ihe potassium bromide solution.
Calculate the number of moles of Clz gas used in the reaction.

numberof moles of Cl2 = .ooovvvvvmanrerennenes

KCPSS 2024/Sec 4Exp WA1 Chem
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4 The information of eleven metals, consisting of ten transition metals and one Group 1

metal are shown in Table 4.1. These metals are found across Period 4 of the Periodic
Table.

The letters A to K are not the actual symbols of the metals in the Periodic Table.
Use the letters to answer the question.

Table 4.1
element A B C D E F G H I J K
densily | 599 | 450 | 596 | 7.20 | 7.20 | 7.86 | 8.90 | 8.90 | 8.92 | 7.14 | 0.86
(gfem?)
melting | 1541 | 1660 | 1890 | 1857 | 1244 | 1535 | 1495 | 1455 | 1083 | 420 | 64
point (°C)

+7
common +6 +6
: ; +5 +6 +5

oxidation +4 +4 +5 +5 +5 +4 +4 +3
state(s) that | +3 +3 +3 +4 5 +4 +3 +3 2 +2 +1
occur in +2 +2 +3 +3 +3 +2 +2
compounds +2 +2 +2

(a) (i) Which of the metals could be from Group 1? Give two pieces of evidence to
support your answer.

(i) Describe and explain a chemical reaction that could be used to distinguish the
Group 1 metal from the rest of the transition mefals.

KCPSS 2024/Sec 4Exp WA1 Chem
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(b) Some scientists do not consider two of the metais found in Period 4 as ‘transition

metals’.

(i) Using the information provided, identify one of the two metals.

{ii) Using your knowledge about transition elements and the information provided,

explain your answer in (b))

KCPSS 2024/Sec 4Exp WA Chem
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Section C (10 marks)
Show your working and answer the question in the spaces provided.

5 In the chemical industry, Haber and Contact processes are used to manufacture
ammonia and sulfuric acid respectively.

(a) In the Haber process, nitrogen reacts with hydrogen to form ammonia in a
reversible reaction.

Nz (g) + 3Hz (g) = 2NHz (@)

() State the optimum conditions of the Haber process.

................................................................................................ [1]
(if) The wal! of the reaction chamber in the Haber process is usually made of
iron.
Suggest a reason for this.
................................................................................................ (1]
(iii} For a given temperature, increasing the pressure of the reactants will
increase the percentage yield of ammonia. '
Suggest a reason why this is rarely done in the industry.
................................................................................................ 1]

(iv) The ammonia gas produced is solubie in water and forms a weak alkali.

Explain, with the aid of an ionic equation, why ammonia forms a weak alkali
when dissolved in water.

KCPSS 2024/Sec 4Exp WA1 Chem
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(b) Table 5.1 shows some information about the manufacturing of sulfuric acid
using the Contact process. There are three stages in the Contact process.

Table 5.1

Stage 1 j
Solid sulfur is burnt in a stream of dry purified air to form sulfur dioxide.

S (s) + 0z2(g) = SO2(9)

Stage 2
gulfur dioxide continues to burn in air to form sulfur trioxide.
2802(g) + O(g) = 2503(9)

Stage 3

Sulfur trioxide is dissolved in concentrated sulfuric acid to form oleum, H2S5207.
S0s(g) + H280a4()) H2S207(7) equation (1)

Oleum is then carefully diluted with water to make concentrated sulfuric acid.
L H25207(1) + H204) — 2H2804(]) equation (2) |

(i) Combining equations (1) and (2), write a balanced chemical equation with
state symbois to represent the overall reaction in stage 3 of the Contact

process.

(it) The most important stage in the entire Contact process is stage 2 as the
reaction is reversible.

State what is meant by the term “reversible”.

KCPSS 2024/Sec 4Exp WA1 Chem
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{) Using the information given in Table 5.1, calculate the number of moles of
concentrated sulfuric acid produced if 16 g of sulfur and 24 dm? of oxygen
was used at the start.

(3}

-End of Paper-

KCPSS 2024/Sec 4Exp WA1 Chem
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KUO CHUAN PRESBYTERIAN SECONDARY SCHOOL
WA 1 (TERM 1)

SECONDARY FOUR EXPRESS

CHEMISTRY 2024
MARK SCHEME

Section A: Multiple Choice Questions [5 marks]

Q1

Q2

Q3

Q4

Q5

B

B

D

Section B: Structured Questions [20 marks]

(@

12.00 cm?

Penalise if no unit given, wrong d.p.

®)

No of mol of sulfuric acid = 12/1000 x 1.0 = 0.0120 mol

Mole ratio of KOH : HaS04is 2 : 1

No of mol of KOH =2 x 0.012 = 0.0240 mol

Conc. of KOH = 0.024 / (25/1000) = 0.960 mol/dm3

Allow ECF from 1(a)

group

1

2

13

14

15

16 17

18

element

Q

Every 2 correct answers - 1mark

(a)

Displacement

(b)

Clz + 2KBr — 2KC/ + Br2

1m for correct formulae, 1m for balancing (only if formulae are correct)

(c)

Colourless solution turns reddish brown / brown / orange brown (due
to formation of agueous bromine).

(d)

Fiuorine

Penalise for spelling mistake

(e)

No, of mole of Ck = 12 / 24000 = 0.000500 mo!




(a)(i)

K.

It has a low density of 0.86 g/cm? as group 1 elements floats on water.

OR

It has a low melting point of 64 °C as group 1 elements have low
melting and boiling point.

OR

It has a fixed oxidation state of +1 which shows that it has 1 valence
electron.

Any 2 out of the 3 evidence to support. 1m for each evidence only if K
is correctly identified. No marks awarded for identification of K.

(a)(ii)

Add all the metals to (cold) water. Kis the only metal / only Group 1
metal produces effervescence.

Only Group 1 metals react with water to form alkaline solution (alkalis)
and hydrogen gas.

(b)(i) |Aord
Accept ‘scandium/Sc or zinc/Zn’ since question asked for ‘identify’
Reject: Two answers given even if both correct.

(b)(ii) | A have only one or a fixed oxidation state instead of the variable

oxidation states shown by transition metals.

A has a low density instead of high density like the transition metals.
OR Sc has a lower density as compared to the rest of the transition
metals.

OR

J have only one or a fixed oxidation state instead of the variable
oxidation states shown by transition metals.

J has a low melting point as compared to the high melting points of
transition metals. OR Zn has a much lower melting point as compared
to the others.

Need to compare A or J with other transition metals.




Section C: Structured Questions [10 marks]

5 | (a)(i) | 450°C, 250 atm and (finely divided) iron (as catalyst)

(a)(ii) | This is to provide a larger surface area for the catalyst in order to
increase the rate of reaction further/more.

(a)(iii) | increasing the pressure require more powerful / expensive / special

pumps or stronger pipes. This is not done to reduce the production
cost of ammonia.

Note
Must link cost to equipment / pump.
Reject ‘costly/expensive without giving explanation’.

(a)(iv) | Ammonia, when dissolved in water forms aqueous ammonia which
partially dissociated in water to form low concentration of hydroxide
ions and ammonium ions.

lonic egn: NHs (g) + H20 (/) = NHa4* (aq) + OH~ (aq)

(b)(i) | SOs(g) + H20 (f) » HaS0a (/)

(b)(ii) | The reaction can go both forward and backward at the same time.

(b)(iii} | No of mole of S used =16 / 32 = 0.500 mol

No of mole of Oz used = 24/ 24 = 1.00 mol
Mole ratio of H2504: 8503 :8502:Sis1:1:1:1
No of mole of H2804 = 0.500 mol







