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READ THESE INSTRUCTIONS FIRST

Write your class, index number and name on all the work that you hand in.
Write in dark blue or black pen on both sides of the paper.

You may use an HB pencil for any diagrams or graphs.

Do not use staples, paper clips, glue or correction fluid.

Answer all questions in Section A and any two questions in Section B.

The use of an approved scientific calculator is expected, where appropriate.

In calculations, you should show all the steps in your working, giving your answer in each
stage.

You are advised to spend no longer than 30 minutes on Paper 3.

You may proceed to answer Paper 4 as soon as you have completed Paper 3.

A copy of the Periodic Table is printed on page 12.

At the end of the examination hand in your answers to Paper 3 and Paper 4 separately.
The number of marks is given in brackets [ ] at the end of each question or part question.

FOR EXAMINER’S USE
Paper 3 Paper 4 Total
Section A 114
/20 /30 /50
Section B /16

DO NOT TURN THE PAGE UNTIL YOU ARE TOLD TO DO SO.
This document consists of 11 printed pages and 1 blank page.
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Answer all questions in this section in the spaces provided.

The following table shows some substances, with their chemical formulae.

substance chemical formula
ammonia NHs
hydrogen H.
potassium hydroxide KOH
propane CsHg
propene CsHe
sulfuric acid H2SO4

From the table, identify one substance which

(@) decolourises reddish-brown aqueous bromine,

(b) extinguishes the flame on a lighted splint with a ‘pop’ sound,

(c) reacts with ammonium sulfate to produce ammonia gas,

(d) turns Universal Indicator red.
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2 (@) Name the homologous series whose members undergo substitution reaction,
and give the general formula for its members.

NOMOIOQOUS SEIES: . ue i e, [1]
general formula: ... [1]

(b)  State the name of the third member of the homologous series in part (a).
Calculate its relative molecular mass and draw its structural formula.

name of third member: ... [1]

relative molecular mass, M, =

[1]

structural formula;:

[1]

(c) For the substance you named in part (b), write a balanced chemical equation
for its combustion reaction with oxygen. State symbols are not required.

................................................................................................ [1]
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Complete the following table.

NORMAL (ACADEMIC)

atom nucleon | proton | number of | number of | number of
number | number protons electrons neutrons
magnesium 24 12
fluorine 9 10
(2]

Draw a ‘dot and cross’ diagram to show the bonding in the compound formed
by magnesium and fluorine. Show only the outermost shell electrons.
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Section B

Answer any two questions in this section in the spaces provided.

4 A student sets up the apparatus as shown below.

T

dilute
hydrochloric —— ———
acid

thermometer

styrofoamcup

25 cm® of aqueous
potassium hydroxide

Hydrochloric acid was added 5 cm?® at a time to the beaker of aqueous potassium
hydroxide. This was continued until 35.00 cm? of acid had been added. The mixture was
stirred and the temperature taken after the addition of each 5 cm?® of acid. The results
obtained are shown below.

volume of acid / cm? temperature of mixture / °C
0.00 20
5.00 26
10.00 31
15.00 35
20.00 38
25.00 32
30.00 25
35.00 21

(a) Name the piece of apparatus labelled T.
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(b) (1)) Onthe grid below, plot the values of temperature (y-axis) against the volume of
acid (x-axis). Mark each point with a cross (x).

(ii) Draw a best-fit straight line for the first four points and another best-fit straight
line for the next four points. Extend the lines so that they intersect (cross) with
each other.
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[2]

From the graph above, state the highest temperature that the mixture will be
able to reach.

(c) The product of the reaction between hydrochloric acid and potassium hydroxide
is potassium chloride and water. The chemical equation represents the reaction.

() Include the correct state symbols in the chemical equation above. [1]

(i)  Write an ionic equation for the reaction.

........................................................................................... [1]
(d) Name the type of oxides that can react with both acids and alkalis.
Give the chemical formula of one such oxide.
Type of oxide: ..cooviviiii [1]
Chemical formula: ..., [1]
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5 (a)

(b)

Xebium, X, is a newly discovered element. It has the properties listed below:

e Itis asolid at room temperature.

e |t can be cut easily by a steel knife.

e |treacts explosively with cold water to form a colourless gas.
e |tis also a good conductor of electricity.

() In which Group of the Periodic Table would you expect to find Xebium?

(i) State how you would store a sample of Xebium.

(iii)  Write a balanced chemical equation for the reaction of Xebium with cold
water. State symbols are not required.

(i) Silver chloride is an insoluble salt that can be prepared by precipitation
reaction between silver nitrate solution and sodium chloride solution.

The diagram below shows how silver chloride can be separated from the
mixture.

Label the “residue” and the “filtrate” in the diagram below.

State the name of the separation method.

Name of method: ...................ci. [2]

(i)  Explain why solid silver chloride cannot conduct electricity at room
temperature and pressure.
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(ili)  Describe the changes in movement and arrangement of the ions in silver
chloride when it changes from solid state to liquid state.
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6 The diagram shows a blast furnace for the extraction of iron.

haematite, coke and Q

Y

-+——— hot air
— molten slag
= molten iron

hot air

(@ () Name reactant Q.

............................................................................................. [1]
(i) Explain why Q is added to the blast furnace.

............................................................................................ [1]

(b) (i) The iron produced by the blast furnace is converted into alloys.

Explain what is meant by the term alloy.

............................................................................................ [1]
(i) Name an example of an alloy that can be used to manufacture road

railings instead of iron to prevent rusting.

............................................................................................ [1]
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(iii) Over time, these iron road railings rust quickly.
Painting these road railings help to prevent rusting.
Explain how this method works.

NORMAL (ACADEMIC)

Table 6.1 shows the reactions of copper, iron and zinc metals with copper(ll)
sulfate and iron (Il) sulfate salt solutions.

| ; colour of solution after the addition of
aqueous salt | c0'°uro metal
solution . .
copper iron zinc
copper (1) blue blue green colourless
sulfate
iron (1) sulfate green green green
Table 6.1
() Arrange copper, iron and zinc metals according to their reactivity. Write

the least reactive element first.

(i) Complete Table 6.1 by stating the colour of the solution after the addition
of zinc to iron (1) sulfate.

~End of Paper~

5105 and 5107/04/Prelim/2023

[1]



12

S)
=
m
&)
<
O
<
-
<
=
o
o
Z

("d"y1) ainssaid pue ainjesadwa} wool je WP T S seb Aue Jo ajow auo Jo awn|oA ay |

- = = = - - = = = - - 8¢€T X4 zee -
: woqou | wny wnuwej | wnueisue | wnuioje | wnioyeq | wnuno | wnouewe | wnuoind | wnumdeu | wnuen | wnupeod | wiwoy | wnugoe spiounoe
7 ON PN w4 s3 10 g wo wy nd dn n ed Uyl Y plou
€01 20l 101 00l 66 86 16 96 G6 6 €6 [43) L6 06 68
Gll cLl 691 191 G9l €91 651 161 Iz 05l - Pyl Ll oyl 6cl
wniayn| EEENE wniny wnigqie wniwjoy F_:_wo.ﬁgv wniqisy E:_E_Oumm EJ_QOLZQ wnuewes Il id Il ~1 1! wnuad wnueyjue|
sploueyjue
n aA wy 13 OH Aa alL PO n3 ws | wd PN 1d 90 e RIUEHILE
LL 0L 69 89 19 99 S9 9 €9 [4:] 19 09 65 89 1S
E::ml::g__ E:_\.,Io._wc E:_u_._ﬂ.waoo 1 5 1901 | wnpp - wint i I I y E_..”cl_._on E:_m‘ﬂnmom E:_“.n:v E:__u._olto_.:?_ E_.ﬁ:& E:._Mcmt
A 4 uo 6y sa W SH ug bs qa Jo | spounce | BY 14
9Ll Pl zLL LLL 0L} 601 801 201 901 S0l ¥0l £01-68 88 18
= = = 60C 10T ¥0Z 102 161 g6l Z61 061 98l v8l 18l 8/l LE1 eel
uopel aunejse wnjuojod yinwsiq pes| wnijey Ainasew piob wnupeyd wnipul wniwso wniuays uaysbuny wnejuey wniujey wnueq wniseed
uy W Od 9 qd /1 BH ny d | SO 3y M el JH  [spoueyue] EBY SO
98 S8 8 £8 8 18 08 6L 8L LL 9. SL VL €L cL V.-G 9S 1]
el yra4% 8Cl [4A4% 6L1 SLl 412 801 90} €0l L0L - 96 €6 16 68 88 g8
uouax auIpol wnunjje) Auownue ug wniput wnjwpe Jonis wnipejjed wnipoys wnjuayiny wnpauyoa) | wnuapgAjow wnigoiu wnuoaNZ wnupk wnpuons wnipiqri
99X I 9L as us ul PO By Pd Che| ny ol O aN 1z A 1S qy
¥S €S A LS 05 (4 :14 Ly 14 St 44 (N4 44 L ov 6¢ 8¢ L€
8 08 6. Sl €L 0L S9 9 65 69 9g 1) [4°] 1S 8y 14 oy 6¢
uoydAny aulwoiq wnjuajes oluasie wniueuwab wnieb ouz Jaddoo [ooIu 1|eqod uoy asauebuew WNWOIYD WNIPEUBA wniuely WNIpUBOS wnoed wnissejod
M 19 S SY 89 eo uz no IN 00 o4 U 10 N 1L oS eD A
9¢ GE 14 £e 4% 1€ 0¢ 6C 8¢ y X4 9Z 14 e €C (44 X4 0c 6l
of G'Ge ze 1€ 8z 2 vz €C
uobie auuojyo anyns snioydsoyd uooljis wniuwnie wnisaubew wnipos
ly 10 S d IS v BN eN
8l Ll 9l Sl vl €l cl L
014 6l 9l 145 Zl 45 SSewl dlwoje aAfe|al 6 2z
uoau auuony uabAxo uaboniu uogqJed uoJoq oweu wnifseq wniyy
9N 4 (e} N 0] d |oquwiAs olwoje °d I
oL 6 8 L 9 S Jaquinu ojwoje 4 €
v b &Y
wniay uaboipAy
oH H
(4 l
0 IIA IN A A\l 1l 1] |
dnolig

SjusWIa|T JO S|ge ] dIpoUad dy L

YAUU WU ULV VT I eve Y



	READ THESE INSTRUCTIONS FIRST

