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: Answer all questions.

ADMIRALTY SECONDARY SCHOOL

1 (a) Table 1.1 shows some information about the first four elements in Group 1.

Group 1 elements J
| t atomic melting
Admicay oo number | point/°C

PRELIMINARY EXAMINATION 2025 |] lithium 3 180.5
p i 11 /
SUBJECT . Science (Chemistry) s i
CODE/PAPER : 5086/3, 5088/3 potassium 19 63.5
LEVEL/STREAM . Secondary 4 Express / rubidium ar 39.5
Secondary 5 Normal (Academic)

DATE : 22 August 2025 Table 1.1
TIME : 1100h — 1215h (i) With reference to the electronic structures of the elements, explain why
DURATION : 1 hour 15 minutes lithium and sodium are in the same group.
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(ii) Explain why Group 1 metals are called alkali metals.

(iii) Write a balanced chemical equation for the reaction between rubidium metal

Section A

Answer all questions. and cold water.

Write your answers in the spaces provided on the question paper. t
Section B .

Answer one question. (iv) Rubidium exists as two isotopes 85Rb and 8ZRb.

Write your answers in the spaces provided on the question paper.
is pri Explain, with reference to sub-atomic particles, why different atoms of
A copy of the Data Sheet is printed on page 15. rubidium have different masses.

A copy of the Periodic Table is printed on page 16. : _
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(b)

3 .

The melting point of a metal is dependent on the strength of forces of attraction
between metal ions and the valence electrons. Using your knowledge of electronic
slructures, describe and explain the trend in the melting points of Group 1 metals
down the group.

[3]

2  Carbon dioxide is a greenhouse gas that impacts global warming.

(a)

(b)

Explain how photosynthesis and respiration help to regulate the amount of
carbon dioxide in the atmosphere.

(2]
(i) Since 1% July 2017, the National Environmental Agency (NEA), made it
mandatory to supply cleaner petrol with sulfur content lower than 0.001% to
motor vehicles.
Explain how sulfur dioxide is formed in power plants.

- [1]

(i) Suggest a reason why NEA is working towards lowering sulfur dioxide
emissions.

- [2]

% ;

{c) Shell refineries implemented the Shell Claus Off-gas Treating (SCOT) process o

minimise the SOz emissions from its refineries. The process operates within the
temperature range of 200°C to 315°C.

The chemical reactions in the SCOT process are:
S0z + 3H2 — Hz2S + 2H20
2H2S + 02 — 28 + 2H20

(i) Draw a 'dotand cross' diagram to show the bonding in hydrogen sulfide, HzS
Show only the valence electrons.

(i) With reference to its structure and bonding, predict if H2S can conduct
electricity.

(2]
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When liquid hydrogen peroxide (H202)
exothermic reaction takes place, which
dre produced in this reaction.

is mixed with liquid hydrazine (N2Ha4), a fast
€an propel a rocket. Nitrogen gas and steam
2H202 + N2Ha — N2 + 4H20

(@) Explain what is meant by an exothermic reaction.

s 1l

(b) If the rocket is loaded with 680 kg of hydrogen peroxide, calculate the volume
of gaseous products formed.

OIS " BTk o T dm?® [3]

(c) Using your knowledge on kinetic particle theory, suggest why this reaction is
suitable for use to propel the rocket engines.

Ny

4

Small pieces of different melals were added to solutions of metal ions in water.
The results are summarized in Table 4.1.

6

; Metal added |
Soiugion Copper lron | Nickel | Zinc
Copper(11) chloride | v v

| Iron(lI) chloride %
Nickel(Il) chloride | x
Zinc chloride x

v" = reaction observed Table 4.1

X = no reaction observed

(a) Arrange the metals in order of increasing reactivity.

-1

(b) State two observations when zinc was added to copper(Il) chloride solution.

(2]
(c) (i) The displacement of nickel by excess iron powder is represented by the
chemical equation shown below.
Fe (s) + NiClz (aq) = FeCk (ag) + Ni(s)
Suggest one method to increase the rate of displacement of nickel from
the reaction.
- M

(ii) Calculate the mass of nickel formed when 150 cm? of 1.5 mol/dm? aqueous
nickel(II) chloride reacted with excess iron powder.

Mass = ... e e e 1]



(a) Ethanol, CzHsOH, is used in Brazil as a liquid fuel instead of petrol. Ethanol is
manufactured by fermentation of cane sugar. Cane sugar is raw sugar which is
extracted from sugarcane

)

Describe how factories obtain pure ethanol from the fermentation process of
cane sugar. Support your answer with relevant equations and the conditions
required

(4]

(b) Fig 5.1 shows two types of alcohol

H H
| H OH
H C c OH c c ”
I .
' H
H H H
Ethanol Ethenol

Fig. 5.1

Describe a test to distinguish between the two alcohols shown in Fig 5.1

13

Fig 6.1 shows some properties and reactions invol

8
ving substances A to I

—_— =1

uetaulc element A )

excess dilute acid B

lution C
[ Cfo_lgurless gas, E J ’—.Graen solutior = preciplitate D
add acidified

insert :|g:1tad aqueous e

e ammonia nitrate

flame extinguishes ' Green precipitate F

with a ‘pop’ sound. o i»

Fig. 6.1

(a) Identify substances A, B, C, D, Eand F
A.

F:

(b) Write a balanced chemical equation for any one of the reactions shown in Fig. 6.1.

2]
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th axes.
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; collected. Label bo
: between excess Powdered potassium carbonate () Spch i ORI REEEE R s
dilute hydrochloric acid at 30°C.

A student investigated the reaction
and 150 cm? of 1.5 mol/dm?

K2COs + 2HCI > 2KCI + CO:2 + H20
Fig 7.1 shows the apparatus the student used.

cotton |
wool .
dilute hydrochloric potassium carbonate
; with
_}1 (c) Inanother experiment, excess lumps of potassium carbonate were reacted
& 150 cm? of 1.5 mol/dm? of dilute hydrochloric acid.
L
On the same axes in (b), sketch the graph you would expect to obtain. Ml
Fig7.1

Label your graph as 'Graph II'.
The mass of the flask and its contents were measured regularly every minute and the 3 .
readings were recorded in Table 7.2. (d) Explain, in terms of collision theory, how the rate of reaction will differ if the

temperature is increased to 60°C.

time/min balance reading/g
101.40
101.38
101.35
101.32
101.28
101.24
101.21
101.19 PRI
101.18

101.17 (e)
101.17

ole|e|~Nle|als|wiv=lo

The experimental setup is to be reassembled to measure the rate that products
are formed.

Table 7.2 Draw a labelled diagram of the apparatus required to measure the volume of gas
produced in the reaction.
(a) Describe and explain the changes in the electronic balance reading during the

experiment.

[3]
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Section B
Answer any one guestion from this section.

Fig 8.1 shows sodium metal burning in oxygen to form a white solid, sodium oxide.

round

bottom flask - - reaction products

__ sodium reacting
with oxygen

(a) (i) Write abalanced chemical equation for the reaction.
- 2]

(i) Explain, in terms of oxidation states, why the reaction in (a)(i) is a redox
reaction

- 3]

(iii) Draw a ‘dot and cross' diagram to show the arrangement of all the
outershell electrons in sodium oxide.

2]

(b)

® 2

Alkene X has the molecular formula CaHe
form compound Y with the structural formu
The hydrogen atoms within the dotted box were N

H
gt
|
H

This alkene reacts with hydrogen to

1a shown in Fig 8.2 below.
ewly introduced.

(i) State the conditions required for this reaction.

(i) State one use of this reaction in industrial applications.

(iii) Draw the structural formula of alkene X, CaHa.

S ]

- 1]

(1



(a)

3 &

Fig 9.1 shows a jet of chlorine gas aimed at a fi

of sodium bromide
//'_\\Il

Chlorine gas ——— (o

lter paper soaked in a solution

— LR (R < filter paper soaked
/ in a solution of
‘\-x / sodium bromide
Fig 9.1

() The solution on the filter paper quickly turns reddish brown. Explain this
observation

. (2)

(ll) Consltruct the ionic equation for the reaction of chlorine gas with aqueous
bromide lons

- [2]

(iii) The experiment was repealed with a few drops of aqueous bromine in
sodium chloride solution. Predict the observation

(1

i lass as itis
(b) Acrylic is a synthetic polymer. It is often used as an anerTalWBnmbg made by
lighter, does not shatter and transmits more light It cao Ha, as shown
polymerizing the monomer methyl 2-methylpropenoate, CsQzFls.
below.

14

CHay O

| Il
C:C—C —O—CH‘,i

bl
R

methyl 2-methylpropenoate

(i) Monomer methyl 2-methylpropenoate, CsOzHs, has a melting point of -45°C
and a boiling point of 101°C. With reference to its structure and bonding,
explain why this is so.

(2]

(ii) A student commenled that the monomer methyl 2-methylpropenoate is a
‘saluraled hydrocarbon'.

Do you agree with the statement? Explain your answer.

2]

(iii) Draw the structural formula of the polymer formed, showing two repeating
units.

"
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The Periodic Table of Elements
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