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Section A

Answer all the questions in the spaces provided.

1 Choose from the following substances to answer the questions.

ammonia carbon monoxide silver sulfate
aluminium oxide copper sulfur
calcium hydroxide methane sulfur dioxide

Each substance may be used once, more than once or not at all.

Identify a substance which

(a) is a toxic gas that combines with haemoglobin in red blood cells,

................................................................................................. [1]
(b) is a gas that contributes to the formation of acid rain,
................................................................................................. [1]
(c) reacts with both acids and alkalis,
................................................................................................. [1]
(d) is an element which forms X? ion,
................................................................................................. [1]
(e) is used to reduce the acidity of soils,
................................................................................................. [1]
(f) is a greenhouse gas.
................................................................................................. [1]

[Total: 6]
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2 The table below contains details of seven different particles.
The letters are not the chemical symbols of the elements.

particles mass number proton number | number of electrons
A 4 2 2
B 12 6 6
Cc 14 6 6
D 14 7 10
E 24 12 10
F 19 9 9

(a) State which particles A, B, C, D, E or F from the table

(i) isanegatively chargedion, [1]
(ii) isanionofanelementingroup2, [1]
(iii) isanunreactivegas. L [1]
(b) Two particles in the table are isotopes of the same element.
(i) Identify the two particles that are isotopes of the same element.
..................... and ... [1]
(ii) Do both isotopes have the same chemical reactivity?
Explain your answer.
........................................................................................ [1]
(c) Atom B forms a gas when it burns completely in oxygen.
(i) Name the gas formed when atom B burns completely in oxygen.
........................................................................................ [1]
(i) Suggest the type of bonding present in the gas in (c)(i) and explain
why it exists as a gas at room temperature and pressure.
........................................................................................ 2]
[Total: 8]
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The table shows some information about four different substances, A, B, C and D
when heated.

Complete the table by identifying whether substances, A, B, C and D is an element,
compound or mixture.

meltin element,
substance . og colour other information compound
point/ °C X
or mixture
A colourless gas is given off. A
greenish-white solid is left
A -10to —6| green | behind. Another gas condenses
into water droplets on the sides
of the test tube.
It melts into a colourless liquid
. and turns brown on further
B 105 white heating. Finally, a black residue
is left behind.
C 115 yellow It caqnot .be decomposed into
anything simpler.
D 242 blue QZISSE s;;lfld is formed and a gas
: [4]
[Total: 4]
The table below describes and names different types of reactions.
Complete the table with the correct type of reactions.
The first reaction has been completed for you.
description of reaction type of reaction
many monomers forming a polymer polymerisation
changing long-chain hydrocarbons
into short-chain hydrocarbons
dead organic substances are broken
down into simpler matter
releases energy, often in the form of heat
to the surrounding 3]
[Total: 3]
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5 The table below shows the melting and boiling points of three substances.

substance melting point / °C | boiling point / °C | solubility in water

P -85 215 yes
Q -62 70 yes
R 22 672 no

(@) Describe the changes in movement and arrangement of substance R
when it is heated from 30 °C to 700 °C.

(b) Sketch a graph of temperature versus time to show the change in
temperature when substance P is heated from -100 °C to 150 °C. Label
the axes.

v

(c) (i) Suggest a suitable method to separate a mixture of P and Q.
(ii) Explain your answer in (c)(i).

[2]

[2]

[Total: 6]
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6 Four food colourings, W, X, Y and Z were analysed using paper chromatography.
The diagrams below show the chromatograms obtained with water and ethanol as

the solvent respectively.

. \ solvent
' front
]
(]
*
W X Y z ,
start line

water as solvent

(@) Which food colouring(s) is / are mixtures?

Explain your answer.

w X Y Z

ethanol as solvent

[Total: 2]
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7 The structure of magnesium oxide, an insoluble base is shown in the diagram below.

@
magnesium ion: O. Og-l-_-_(:’_j?'l-_-_bg :
oxide ion: () :' :,(5":'5'0--;'-5-0

(@) Explain why solid magnesium oxide does not conduct electricity.

................................................................................................. [1]
(b) Complete the following table which gives information about the two ions.
ion number of number of number of nucleon (mass)
protons neutrons electrons number
o 8 8
Mg?* 10 24
[2]
(c) Draw a ‘dot-and-cross’ diagram to show the bonding in magnesium oxide.
Show only the outer shell electrons.
[2]
[Total: 5]
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8 The diagram below describes the reaction of substances P and Q.

(a) Identify substances P, Q, R, Sand T.

which dissolves
in excess to form

deep blue
solution

5086/5088/03/4E/5N/PRELIM/25

black + acidic > blue
solid P solution Q solution R
add dilute
strongly nitric acid,
heated with then aqueous
hydrogen add aqueous silver nitrate
ammonia
A\ 4
Y 4 white
reddish- colourless A 4 precipitate
brown vapour V forms blue S
metal U (Mr=18) precipitate T,

[3]

[Total: 6]
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(a) Chlorine gas is bubbled into aqueous potassium iodide as shown below.

chlorine gas —»:
~ -
——-=| _ aqueous potassium
iodide

(i)
........................................................................................ [1]
(ii) Explain why a reaction would occur between chlorine and aqueous
potassium iodide.
........................................................................................ [1]
(b) When bubbled into a beaker of distilled water, hydrogen chloride
molecules ionise to form hydrogen ions, H" as shown below.
@ €
- @
H* /=
& e
(i) Predict the approximate pH of the aqueous solution that is formed.
........................................................................................ [1]
(i) Describe the observation made when copper(Il) carbonate powder
is added to the aqueous solution formed. Explain your answer.
ODSEIVALION. ...
exXplanation. ... . ...
........................................................................................ [2]

[Total: 5]
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10 Barium is a metal in Group 2 of the Periodic Table.

The general changes to the reactivity and physical properties of Group 2 metals are
similar to Group 1 metals.

(a) Predict how the reactivity and melting point of Group 2 metals changes
down the group.

(b)

FEACHIVITY . .o e

MERING POINT. ... [2]

Another metal in Group 2, magnesium, is reacted with water. Magnesium
hydroxide and a colourless gas are formed.

(i)

(ii)

Mg (s) + H20 (/) —» Mg(OH)2 (s) + gas

Describe a test that can be conducted to confirm the presence of
the gas formed.

Potassium also reacts with cold water.

Compare the observations of the reaction of magnesium and cold
water with the reaction of potassium and cold water.

In your answer you should include one similarity and one difference.

SIMIlAY. ...

(c) Barium can be extracted from its ore by heating the ore with carbon
monoxide. Iron can also be extracted from haematite ore (containing
mainly iron(III) oxide) using a similar method as shown below.

(i)

Fe203+3 CO — 2 Fe +3 CO2

State the oxidation state of iron in iron(III) oxide.

5086/5088/03/4E/5N/PRELIM/25
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(ii) Identify the reducing agent in the reaction.

Explain your answer.

........................................................................................ [1]
(iii) A sample of haematite used in iron extraction contains 20% of
iron(III) oxide.
Calculate the mass of iron(III) oxide present in 2 kg of haematite.
mass of iron(III) oxide .............cccceevvvrrnnnnnns g [1]
(iv) Using your answer in (c)(iii), calculate the volume of carbon dioxide
gas produced when 2 kg of haematite is reacted.
[Relative atomic masses, Ar: C, 12; O, 16; Fe: 56]
volume of carbon dioxide .........c...cccceeeveeennenn. dmd [2]
[Total: 10]
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Section B

Answer one question from this section.

11 Sodium carbonate is a soluble salt.
7.95 g of sodium carbonate, Na2CO3 was dissolved in 50 cm?3 of water.

(a) Calculate the concentration of the solution in mol/dm3.
[Relative atomic masses, Ar: C, 12; O, 16; Na: 23]

concentration ...........cccoeeviiiiiienen. mol/dm3 [2]

(b) To study the rate of a reaction, 5 g of solid sodium carbonate is reacted
with an excess of a 1 mol/dm? nitric acid.

State the two measurements that you will need to make to determine the
speed of this reaction.

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

(c) Label the axes below and draw a graph for the measurements made in (b)
that would show how the speed of the reaction changes.

A

v

[2]

(d) On the same graph above, keeping all other conditions the same, sketch
a graph obtained when

(i) 2.5 g of sodium carbonate is used instead. Label this graph X. [1]

(ii) 2 mol/dm3 of nitric acid is used instead. Label this graph Y. [1]

5086/5088/03/4E/5N/PRELIM/25
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(e) Use the collision theory to explain the graph observed in (d)(ii).

(f) Suggest how increasing the pressure will affect the rate of reaction of this
experiment.

[Total: 10]
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12 The following flowcharts describe some reactions involving organic compounds.

(a)

(b)

(c)

(d)

glucose solution odourless gas B
reaction | yeast
chlorine solution H2, 200 °C,
ethanol nickel
C2Hs0H
reaction Il acidified potassium liquid C gas D with

manganate (VII) molecular
formula C2Hs

liquid A which
has a sour taste

Identify liquid A.

Name the process that occurred in reaction |, and state the two other
conditions needed for the reaction to occur.

NamMe Of ProCESS.....c.vuiii i

coNditioNS reQUIrEd. ... ..o

Name the type of reaction in reaction Il that occurred and describe the
observation you would expect with acidified potassium manganate (VII).

type ofreaction..............cooiiiii

0D S EIVaAt ON. .. oo
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(e) Draw the full structural formula of C.

[1]

() (i) Gas B can undergo addition polymerisation to form a useful polymer.

Draw the full structural formula of the polymer formed, showing two

repeating units.
[1]
(ii) Describe one method of recycling plastics.

.......................................................................................... [1]
[Total: 10]

- End of Paper 3 -
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Colours of Some Common Metal Hydroxides

aluminium hydroxide white
calcium hydroxide white
copper(Il) hydroxide blue
iron(II) hydroxide green
iron(I1I) hydroxide red-brown
zinc hydroxide white

5086/5088/03/4E/5N/PRELIM/25







17

",-ow ;01 x Z0'9 = 7 ‘juejsuod oipebony 8y
"(dy1) sunsseid pue ainjesadws) wooi je wp $z st seb Aue Jo sjow suo Jo swn|oA 8y

- = = 5 3 = = 5 > = = 8€T 1€ | zeg =
LUNDUBIME] wnieqou | wnasjapusw wniwey wniusisue wniwopen wniayaq wnuno wnpuswe wnsuoyngd wniumdau winuesmn wnunoejosd wnuoy} wnuoe Spiound
n ON | PN | wq | s3 10 g | wy | wy [ nd | dN n ed uL | ov PiouRR
€01 201 0L 00} 66 86 16 96 S6 6 €6 26 16 06 68
SLL €1 691 291 591 €91 651 251 Z51 [ 5 vyl Ll ovl 6EL
wnpeyn| wnigispk wngnyg wnigse wniwjoy wnisodsfp wgus) lurjopeb nd L i d 1uip ik wnues wnueyjue;
n gA | wy | 43 oH | Ag aL | p® | N3 | ws | wd | PN | id 9 | el SpeUEIIS
|74 0L 69 89 9 99 G9 ¥9 €9 29 19 09 6S 86 1S
- 5 I - n. - 7] E:s“omoE E:_>IEQ= =5_.:|o£: E:_u_“.wnoo s_._wMEmE E:szl.wE._mu E:_._“EmE | y |4 q wr .uIJ .|4 p E:.ﬂ.oltmt:: Eqﬂvm_ Ea_ﬂcmt
60 S A oW 14 UN ud 6y sa W SH ug bs aq | spomoe | BY E|
8LL Lil oLl Shl vil Ll 41 bL 0Ll 601 801 201 901 501 vOL |€0L-68| 88 L8
= = = 602 102 0T 102 161 561 61 06} 98l 8l 18l 8.1 L8V eel
uopes sunejse wniuojod yinwsiq pes| wnyjey; Ainossw prob wnuged wnipul wnrwso wniusy uajsbum wnjeEjue] wniugey wnueq wniseed
uy W od g qd 1L BH ny id i1 SO 9y M el H spoveyue; | BQ sO
98 S8 v8 £8 z8 18 08 6. 8L L 9L 7 . €L 2L | M-iS| 9 sS
Il zl 8zl 2zl 611 Shi i 801 90} €01 101 = 9 €6 16 68 88 S8
uousx auipoy wnunjjs} Auownue ug wnipul wnrupes Janps wrupeyed poys s LEEE) pak 1q0n ooz wniph wnguogs wnipigny
ax I IR qs us ul PO By Pd ud ny oL ON dN 1z A 1S qd
2% €S Zs 1S 0s 6% 514 JA4 o Sy j44 154 [44 |34 oy 6€ 8¢ 1€
V8 08 6. SL €L 0L S9 9 65 6S QS 1] s LS 214 Sy 014 6€
uoydAny sunwoiq wniusjes olusse wnwewssb wnieb ouz saddoa = Jeqoo ol assuebuew wnwoIys WnpeueA wniuery wnipueos wnes wnissejod
M ig E) sy 99 9] uz no IN 0D CE | Un 10 A 1L o) eD A
9¢€ GE Ve €€ [43 L€ o€ 62 8¢ yx4 92 14 ve £€C [44 |24 02 61
o G'Ge (A 1€ 8¢ L2 ve €C
uobse suuojyo nyns smsoydsoyd uocoms wnwnge N F _‘ _‘ O r m w N O m V m wnssubew wnpos
Iy 10 S d IS v BN | eN
8l Ll 9l Sl i £l Zl 32
(174 61 9l vl Zl L SSEW JIUWOje 8Aleel 6 /
uosu suuony uabhxo uabospu uogquen uosoq eweu wnyfieq winigy
SN E| 0] N 0 g |ogwiAs o1woje ag 7
0L 6 8 YA 9 [+ Jaquinu (o1woje) uojoud v €
14 I
wnijay uabaipfy >0¥
9H H
Z I
et | 2 | oo | st | w | & | z |
dnoio

Sjuawa|g Jo 3jqe] dIpolad Yyl

5086/5088/03/4E/5N/PRELIM/25



