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Answer ALL questions.
1 The table shows the properties of four substances.

Use the information in the table to answer the following questions.

shie Melt::g cpoint Boililr;go Euint Conducts electricity when ;
solid liquid J
A 1650 2230 no ho
B | s | 2862 yes | yes
A C =T 59 no no
. D 801 1413 no yes

Place a cross (X)) in the appropriate box to indicate your answer.

Choose from A to D a substance that could be:
(5)

{a) a metal
A [ B Eﬂ/ c D O ===
{b) a giant covalent structure

A B O cg DO e

{€) anionic compound
A O B O cQ D E/ —
d) a liquid at 25 °C

ALl B O CE/ DO ]

{e) a solid at 1600 °C
A E{/ B O c DO ==

____(Total for Question 1=5marks)
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2 Astudentinvestigated what happened when a sample of wax was heated using a
Bunsen burner.

He set up the apparatus as shown in the diagram.

solid wax \\\ &

B

HEAT

The student heated the solid wax strongly with a Bunsen burner until it turned into a
liquid.

{a) Give the name of the process that occurs when a solid turns into a liquid.
M
o1 SO

{b} Explain ene change needed to make the experiment safer.
(2)

sHewk o waks ba¥n o e Mesh bdne helder

{c} Describe the changes in arrangement, movement and energy of the particles
when the liquid wax cools to become a solid.

(3)
S A fl‘M\y"wm)v — \Rmb oMews ?&3-5\€"‘ T

~

5. I Pc_/\-\ AT *—‘b“"‘l‘c‘- o S ST kIf\iG\ PGSi\‘ L2, N——————
- foxides \o&ué—\)}

(Total for Question 2 = 6 marks)

\.,
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3 The diagram represents an atom of an eiement.

- oy

{a) The diagram shows that there are equal numbers of particles A and €.

(ii State the name of each of the particles A and B,
{2)

A, frokeas
B N NG

{ii} State the atomic number and mass number of this atom.

5

Atomic number ... ...

(2)

Mass number .. l l s T b e A BBt

{b} (i) State the name of this element.
(1)

%ea‘a n

(i} State the electronic configuration of this element.
(1)

__(Total for Question 3 =6 marks)
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heating.

4 A student wanted to find out how easily different metal carbonates decomposed on

She placed a sample of a metal carbonate into a test tube and heated it, passing the
gas given off through limewater using the apparatus shown in the diagram,

metal
carbonate N

HEAT o/

limewater

She heated three other metal carbonates in turn and measured the time taken for the

limewater to turn milky.

Her results are given in the table.

Metal carbonate ‘!’ime fakan
in seconds
copper{ll) carbonate 5
qmagnesium carbonate | 25
lead(l) carbonate 15 N
;élum carbonate i does not turn milky ]

B 2 Edexce. Limited 2071
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L(' {a) State the name of the gas that causes the limewater to turn milky.

(1)

{b} Use the results to identify, with a reason, which metal carbonate decomposed
most easily.

)
*Cogpas (W) casbonede

{c} What do the results suggest about the effect of heat on sodium carbonate?
ak
Ders | nek | Mcoamposg .

{d) State two things that the student must do to make sure the experiment is valid
(a fair test].

{2)
Sowne %LW / l'cm? .
Semme amaved | mass »9 sol é\ B
ot Mis ke 4 va o _\"‘JLL

§ i fm« ,/} g B\- {Total for Question 4 = = 6 marks)

NG -
Er- ® 39 =

(3
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5 Fractional distillation is an important process in the oll industry.

In this process, the crude oil Is separated into a number of fractions. Each fraction is a
mixture of hydrocarbons.

The diagram shows the column used for fractional distillation.

il

b g L ’

heated ot
crude oil

{a) What is meant by the term hydrocarbon?
(2)

L Comprom Q\LOWW\W\SG’\BL‘JMDM x Cosbon

{b} Bitumen, diesel, gasoline and refinery gases are three of the fractions obtained
from crude oil.

iy Which one of these three fractions has the lowest boiling point?

rq%‘b DYORDRS o e e

iy Which one of these three fractions is the most viscous?

“~ A
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S{c} Explain how the separation of crude oil into fractions takes place in the
fractionating column.

(a)
Lo Cowds o0\ ““*?OMS A....A‘.,‘_,‘.‘HS WY\ e el

o Mhere s femp e A \/wshl'w
o Ma b H‘w Hum b ,4.._%9.6’

CMM%& uﬂw *“j WMhWH& w& ﬁ ii&
tolema bl ket oo (gwse e e M

adions bickliny

$ 9

: Pe

o Bobhe eogs.prawenk ‘*M

(Total for Question 5 = 8 marks)
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displayed formulae.

The molecular formula C4H; represents several isomers,

6 ({a) Isomers are compounds that have the same molecular formula but different

The displayed formulae and names for two of these isomers are

H

H—C—H

H H HH H H

N N |
C=C—C—C—H C=C——H

2N o |

H H H H
but-1-ene methylpropene

(i Draw the displayed formula and give the hame for another alkene with the

molecular formula C;H,

A - W o S

( { | {
W=ge €0 8™

" K

Name

(it The displayed formula of another isomer of C4H, is

H H
H—C—C—H

cyclobutane

The general formula of cyclobutane is also C.H,,

State why cyclobutane is not an alkene.

(2)

(1)

.

T Edexce, Lirrited 2671 Semp.e Assessmert Material
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6 (i) Cyclobutane can be distinguished from but-1-ene by adding bromine water
and shaking. Bromine water is orange.

State what you would see when bromine water is shaken separately with each

compound.
(2)

Observation with cyclobutane

Observation with but-1-ene

{b} Cracking is used to break long alkane molecules into shorter alkanes and alkenes.

Explain why this process is of such importance in the petrochemical industry.
(2)

eocrwde ol canbans  \poo By, \v’\S

6 2 3 (}'\M/} 5 Pb\o,m.u) ‘g‘lu\n‘c ;‘I\AML,\Tt) ;

Edexcel International GCSE in Chemistry Szmpie Assessmert Material © Edexcel Limited 2011
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.., {c} Cracking can be carried out in the laboratory by passing the vapour of an alkane
over a heated catalyst using the apparatus shown.

decane soaked into
mineral wool

catalyst

HEAT

———

liquid alkane ——— ol 5

water —— U

When decane (C-¢H:;) Is cracked, a shorter chain alkane and ethene (CzH.:) can be
produced.

(i) Writea chemical equation for the cracking of decane.

......... Cioblan —2 Cabh 1. . Ce¥lig .
{iii The alkane produced can be used as a fuel for cars,

When this fuel is burned in a car engine, some incomplete combustion occurs.
This produces carbon monoxide, which is dangerous to humans.

E_xplain why carbon monoexide is dangerous to humans.
(2}
\"‘U [ / ?c\ﬁof\ob\b

Q\Lﬁm‘rs Hosd. Lb«:r);}“-”oga

(Total for Question 6 = 11 marks)

\
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7 Copper chloride is a soluble ionic compound. Solid copper chloride is green.

(a) A crystal of copper chloride was placed in a beaker containing water. It was left
for several days.

water copper chloride

\\\ / crystal
3 =)

Explain how the appearance of the liquid in the beaker changes after several days.
S LSS (2)

{b) A chemist electrolyses a sample of molten copper chloride, CuCl..

- lamp

anode —— .~ cathode

molten copper chloride

Name the products formed at the electrodes.
(2)

Y <
Anode Uf\\""“ .o WP

Cathode LOQQW S R R R e

{c) Write ar} equation to show the formation of the product at the negative electrode.
AT (2)

(Total for Question 7 = 6 marks)
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8 Equal masses of iron, magnesium and zinc were placed in separate beakers, each
containing 50 cm? of copper(ll) sulfate solution.

The mass of copper displaced in each case was found and each experiment was
performed three times. The results obtained are given in the table.

Metal

Mass of copper produced in grams

Experiment 1 Experiment 2 Experiment 3 ‘

iron

1

1.3

1.2

magnesium

2.3

3.2

2.2 i

zinc

than the others?

copperill) sulfate.

copper atom.

v C)QJ"S A

0.9

0.8

1.10

{a) How can you tell that one of the results has been recorded to a greater precision

(1

ek deiene A plean heo zinc e exgb 3

{b) Write a chemical equation for the reaction taking place between magnesium and

(2)

(Y\jJCCWSO+~—%)‘)\:>SO¢(+C S e

{cl (i) State, in terms of electrons, what happens when a copper ion becomes a

(1)

(li} What name is given to the type of change occurring in (c)(i}?

(1)

{iii) State two observations you would expect to make when magnesium is added
to copper{ll) sulfate solution.

(2)

(Total for Question 8 =7 marks)

B T Edexcel Limited 2C71
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9 {a) An agueous solution of hydrogen peroxide (H.O,) decompases very slowly into
water (H0] and oxygen (O3] according to the following equation:

2H;0:(a0) — 2H,0() + Os(g)

The reaction is faster when manganese(lV) axide (MnQ-) is added. The
manganese(lV] oxide remains chemically unchanged at the end of the reaction.

A student investigated the reaction In the presence of manganese(lV} oxide. He
collected the oxygen gas produced and recorded its volume every five minutes,
His results are shown in the table.

| |
Time | :
inmintes 0 | s [0 s 20|25 30| 35| 40
| T g
| Voluma 0 20 32 |4 |5 | 55|58 |6 | 60|
5incm :

(i} The volume of gas given off between 5 and 10 minutes is 12 cm?®.

Calculate the volume of gas given off between 30 and 35 minutes.

(M
Answer. ... ... 2‘ Y« 1 &
(iiy Explain, in terms of the changes in the rate of the reaction and colhsnons
between particles, why your calculated volume is less than 12 ecm®,
T (3)

"R'“Wh““\fb&\“{ﬁ\ows NS AL

wUMM {La_{ &eww\ S

L\gmﬁM Pfuu?‘» J\Q

(iii) After how many minutes did the reaction finish?
(1

{b) What type of substance is manganese(lV) oxide in this experiment?
(m

Edexcel International GCSE in Chemistny Szmpie Assessmert Materia, T Edexcel LUmitad 2011 17
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C\' {c; Some of the graphs A to F below could represent changes occuring during the
decomposition of hydrogen peroxide.

A
'y
Mass
g Time
C
'y
Mass
8 Time
E
'y
Mass
0 b
Time

B D Edexce. Limited 2671 Szmp.e Assessmert Material Edexce! Interncticnal GCSE ir Chemistry
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cﬁ Answer the questions below by placing a cross () in the appropriate box 10
indicate your answer.
Which graph could represent
(i) the total mass of oxygen given off as the experiment in (a) proceeds?
(1) ‘
O A O B wc 0D 0 E O F —
(i} the mass of hydrogen peroxide remaining as the experiment in (a} proceeds?
(1)
O A OB Ec 0o e OF ——
(i) the mass of the manganese(IV) oxide as the experiment in {a) proceeds?
M
IE/A OB O c¢ O b OE O F s

(Total for Question 9 = 9 marks)
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10 When potassium iodide solution is mixed with lead{ll) nitrate solution, a reaction
occurs to form the insoluble salt, lead{ll} iodide.

The equation for this reaction is:
2Kifaq) + PbiNOsj:{aq) > Pblafs) + ZKNO:{aq)

A student carried out an investigation to find how much precipitate was formed with
different volumes of lead(ll) nitrate solution.

e He used a measuring cylinder to transfer 15 cm? of potassium iodide solution into
a clean bolling tube.

e Using a different measuring cylinder, he measured out 2 cm? of lead(ll} nitrate
solution and added this to the potassium iodide solution in the boiling tube.

e Avyellow precipitate formed in the tube and was allowed to settle,
¢ The student then measured the height {in cm) of the precipitate using a ruler.

He repeated the experiment using different volumes of lead{ll) nitrate solution.

In each experiment, the potassium iodide solution and lead(ll) nitrate solution he
used were of the same concentration.

The graph shows the results he obtained.

T ©
S 5. anin N
u tHE
3 ! BB
a i
K | |
o S ! 1T
- { w |
< ! ; 11
Z : ; ‘ !
g 17 i ! Jj 3
2 B BBt
| !.I
i V| | ¢ : 1
0 = = T \ T ey T T
0] 2 4 6 8 10 12 14 16

Volume of lead(ll) nitrate solution added in cm®

{a) Explain why the line on the graph rises to a maximum level, but then does not
change.
(2)

20 T Edexce. Lirrited 2071 Semp.e Assessmert Material Edexca. Internzticna. GCSE ir Chemistry



o066 O

'

(O{b} )  Onthe graph, circle the point which seems to be anomalous.

(1)
(it Explain two things that the student may have done in the experiment to give
this anomalous result.
(4)

d
E ®

Nk e \0"-3.... 2o )\'\
PM}M okl ek G‘“) sl
of. . foo  vaudh “\ 0)-*'5*4\*

i e

{c} The diagram shows a result of an identical experiment,
3 -

solutionof —
soluble salts |

precipitate of
solid lead(ll] iodide _

L O S I+ S A o o)

@ |

(i} How much precipitate has been made in the tube?

(1)
N 1. N ¢m
(il Use the graph to find the voume of lead{ll) nitrate solution needed to make
this amount of precipitate,
(1)
.................... %g PO 1 1

_(Total for Question 10 = 9 marks)
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11 Fluorine and chlorine are two elements in Group 7 of the Periodic Table.

Fluorine reacts with most elements in the Periodic Table, but it does not react with
neon.

Neon is in Group 0 of the Periodic Table.

{a) Explain, in terms of the arrangement of electrons in its atoms, why neon is very
unreactive,

(2)
e 3 Ddadms en Mo ooder  shedh

{b} The diagram on the left shows the arrangement of the electrons in a fluorine
atom,

Use the Periodic Table to help you to complete the diagram on the right to show
the arrangement of electrons in a chlorine atom.

XX
X\
e

D Edexce. Limited 2071 Szmp.s Assessmert Material Edexce! Internctiona. GCSE ir Chemistry
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i | {c} When chlorine gas is bubbled Into an agueous solution of potassium iodide, the
colourless solution turns brown.

(il Complete the following ionic equation for the reaction that takes place.
(2)

Chigh + 2 Haq)—» 201 aq)y + ... | 1. (aq)

(i} What is the name glven to this type of reaction?
(1)

(i) Why does the solution turn brown?
(M

{d) When chlorine reacts with concentrated sodium hydroxide solution, a compound
is formed that contains 21.6% by mass of sodium and 33.3% by mass of chlorine.

The rest is oxygen.

Calculate the empirical formula of this compound.

23385 e o

(Total for Question 11 = 12 marks)

(4)
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12 Hydrogen can be prepared in the laboratory by reacting zinc with dilute sulfuric acid
using the apparatus shown.

dilute _—
sulfuric acid

——— hydrogen

Qe

- water

zZing —

The equation for the reaction is:
Zn(s) + H.SO.(aq) — ZnSOsfaq) + Hyig)

The reaction is fairly slow but, when copper(ll} sulfate solution is added, bubbles of
hydrogen form much more quickly.

A student decided to investigate how copperill} sulfate solution increased the rate of
this reaction.

She set up the apparatus as shown, without copper(li) sulfate present, and counted
the number of bubbles of hydrogen produced every 15 seconds.

She then repeated the experiment with copper(ll} sulfate present.

{a) Explain why her method of counting the number of bubbles of hydrogen might
not give accurate results in her second experiment, with copper(ll) sulfate present.

)
ﬁ%wb\\umuﬁ\k Sbeesh  sia=

o Se.omeb o valid

... O

s koo pXe o bades

24 T Edexcel Limited 2071 Semple Assessmert Material Edexce. Irternaticnal GCSE ir Chemistry
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i e—a ]
llﬁb} Describe how she should change the experiment to allow the collection of more
precise results.

{2)

The student then decided that she wanted to show that the gas collected was
hydrogen. She burned a sample in oxygen and collected the colourless liquid that

formed on cooling. If the gas were hydrogen then the colourless liquid should be
pure water,

{c} Describe a physical test that she could perform to show that the colourless liquid
is pure water.

(2)

The student’s teacher said that even if the colourless liquid were pure water then it
does not necessarily mean that the gas was hydrogen.

{d) Suggest the name of another gas that produces water when it is burned in
oxygen.

1)

- i (Total for Question 12 =7 marks)
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13 Ammonia (NH.} is manufactured in the exathermic reaction between nitrogen gas (N-)
and hydrogen gas (H:} in the presence of an iron catalyst.

N:x{g) + 3H:(@) — 2NH:{g) AH = -92 kl/mol

The nitrogen and hydrogen mixture is passed into a reaction chamber at a pressure of
200 atmospheres and a temperature of 450°C,

The reaction is reversible and, if left for long enough, can reach a position of dynamic
equilibrium,

{a) Why is a catalyst needed in this reaction?
(1)

Sgasds wp. rmﬁrwv«/ oo adiading eneny [ lowsr
Ry covan "L\Z t/vu_d\

{b} What is meant by the term dynamic equilibrium?
(2)

Fowwb\*f‘?«ouwf {wdf‘%i Moccwrftj

{c} A scientist working in the factory making ammonia suggested changing the
reaction conditions to a pressure of 1000 atmospheres and a temperature of
250°C,

Use your knowledge of equilibrium reactions and reaction rates to explain
whether the scientist’s suggestion was a good one,

(4)

o lncrseses  preysine > increans 3&\,& s
. A Lrao 5 R

26 T Edexce, Lircited 2071 Sempie Assessmert Materiat Edexcel Irternzticna. CCSE ir Chamistry
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1 T i A . . 4
L A4{d} The mixture of gases leaving the reaction chamber contains unreacted nitrogen
' and hydrogen as well as ammonia.

() Explain how the ammonia can be separated from the unreacted nitrogen and

hydrogen after the mixture has left the reaction chamber,
(2)

NNz hes e dev ey L paiak

(i; What happens to the unreacted nitrogen and hydrogen after it has been

separated from the ammonia?
{1)

{e} Ammonia is used to make the fertiliser ammaonium nitrate (NHyNO.) by reacting
ammoaonia with nitric acid.

Write a chemical equation for the reaction between ammonia and nitric acid.
(1

LGN 4 HNOy s NN

{f1 Describe a chemical test that you could perform to show that ammonium nitrate
contains ammonium ions.
(3)

(Total for Question 13 = 14 marks)
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14 Zinc phosphide {Zn;P,) is found in some rat poisons. It is an ionic compound
manufactured by heating zinc and phosphorus together.

{a) (i) The formula of the zincion is Zn2*.

Deduce the formula of the phosphide ion,
(1}

0>

{iiy Explain why zinc phosphide does not conduct electricity when solid, but
does when molten,

(2)
oo dens Al rw:lf f“-“l— o o R et \-o\«u\

{b} Calculate the relative formula mass (M) of zinc phosphide.
(2)

(65x3) = 3\ x2)

Relative formula mass = 257 R

T Edexce. Lirrited 2671 Semp.e Assessriert Material Edexca. Irternsticna. GCSE i Chamistry
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(W {c] A bag containing 51.4 kg (51400 g) of zinc phosphide stored in a factory
warehouse was accidentally contaminated with water.

Zinc phosphide reacts with water to form zinc hydroxide and phosphine gas, PH;.
The equation for the reaction is:

ZnzP=(s; + 6H:0() —» 3Zn{OH):{s} + 2PHs(g}
(i) Calculate the minimum mass of water, in kg, needed to react with all of the

zinc phosphide in the bag.
(3)

51400

21 €

MIBES OF WATEP DESHEMSS . s s Sovavnyss st KO

(iiy The factory was evacuated because phosphine can burst into flames
immediately when it comes into contact with oxygen in the air.

What does this suggest about the activation enerqy for the reaction between

phosphine and oxygen?
(1)
T
{iii) Is the reaction between phaosphine and oxygen endothermic or exothermic?
Use information from part (ii) to justify your answer.
&)

exorharmie . hecoms U buy

-
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[ L&d} () Phosphine is similar to ammonia (NH:} in the way its atoms are bonded.

Draw a dot and cross diagram to show the arrangement of electrons in a
molecule of phosphine. You should show only the outer electrons of each
atom.

(2)

¢ ©

Ho GNP D

(&

X
v

{iiy Explain why phosphine has a low boiling point.
(2}

{Total for Question 14 = 14 marks)
TOTAL FOR PAPER = 120 MARKS

e
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