SEPARATION TECHNIQUES - IGCSE (MCQS)

2 Which method is most suitable to obtain zinc carbonate from a suspension of zinc carbonate in
water?

A crystallisation
B distillation
C evaporation
D filtration

0620 _s/12/gp11

2 Anaqueous solution is coloured. 0

Which method of separation would show that the solution contains io ent colours?

L/

B crystallisation d
C distillation

A chromatography

D filtration
0620_s/11/qp11 c 0
3 The table gives the solubility of four sub%s in ethanol and in water.
Q added to ethanol, stirred and filtered.

irred and filtered.

A mixture containing all four substa
The solid residue is added

The filtrate is evapora ess, leaving a white solid.

in

water
A insoluble insoluble
B insoluble soluble
C soluble insoluble
D soluble soluble

0620_s/11/gp11




2 A fruit drink coloured orange contains a dissolved mixture of red and yellow colouring agents.
One of these colouring agents is suspected of being illegal.

Which method could be used to show the presence of this illegal colouring agent?
A chromatography

B distillation

C evaporation
D

filtration

0620_s/10/gp11

3 The diagram shows the paper chromatograms of four substances, W, X, Y and

0
O

= X

N N
N N
Y

Which two substances are pure?@

A Wand X B C XandyY D XandZ
0620_s/09/gp11
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3 Chromatography a

ractional distillation can be used to separate compounds.

In which type of separation is a thermometer needed for checking that complete separation has
occurred?

A chromatographic separation of two colourless solids

B chromatographic separation of two solids of different colours
C fractional distillation of two ceolourless liquids
D

fractional distillation of two liquids of different colours

0620_s/08/gp1




4 Which mixture can be separated by adding water, stirring and filtering?

A barium chloride and sodium chloride
B copper and magnesium
C diamond and graphite

D silver chloride and sodium nitrate
0620_s/07/gp1

2 Which methed can be used to obtain crystals from aqueous copper(Il) sulphate?

A chromatography

B electrolysis

C evaporation qiii!
D neutralisation b

0620 _s/06/gp1 é

30 The pH of some aqueous sodium hydroxide is meas .he solution is then distilled as shown.

— distillate
collected

How do the pH values of the distillate and of the solution left in the flask compare with the
original?

pH of the distillate | pH of the solution
left in the flask

A higher higher
B higher lower
C lower higher
D lower lower

0620_s/04/gp1




4 The diagram shows a chromatogram obtained from three sweets, X, Y and Z.

® red ® red

® yellow @® yellow ® yellow
[ ] red ® red
sweet X sweet Y sweet Z

How many different red dyes are present in the sweets?

A 1 B 2 C 3 D 4

0620_s/04/gp1

3 Some chemical compounds are purified by recrystallisation. o bq

What can be used to test the purity of the crystals?

A melting point c
B colour of crystals

C size of crystals

D solubility 0
0620_s/03/gp1

melting point / °C
A
B
cC| *
D

0620_s/03/gp1




1 The diagram shows how to obtain pure water from seawater.

Where do water molecules lose energy?

water out

water in
seawater

pure water D
A I

Bunsen flame

0620_s/03/qp1 E g

3 Astudent is investigating a coloured mixture using chromatograpﬁ\

paper
3 // 0

line

solvent

Where should he place the colourec@re?
A inthe solvent 0

B just above the pe

C justbelowthe p

D on tt;ej)?ncil

0620_W/14/qp13‘0.




2 A mixture is separated using the apparatus shown.

mixture

l

funnel

filter paper

A aqueous copper chloride and copper

B aqueous copper chloride and sodium chloride g
C ethane and methane b

What is the mixture?

L/

D ethanol and water ‘\

0620_w/14/qp11

3 Ethanol is made by fermentation.
How is ethanol obtained from the fermentati .
A chromatography

B crystallisation 0
C electrolysis 0Q

D fractional distillatio

0620_w/14/gp11
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2 The diagram shows a method for separating a substance that contains X and Y.

filter paper

—
Which types of substance can be separated as shown?
A compounds
B elements
C mixtures

D molecules

<
0620_w/13/qp13 g
&

8 A solid mixture contains an ionic salt, X, and a covalent ompound, Y.
Two students suggest methods of separating the mixture ‘as shown.
method 1 R \ /
shake with
wa
X+Y
e \/
g
method 2 _—
shake with
ethanol
X+Y

Which methods of separation are likely to work?

1 2
A v v
B v X
o X v
D X X

0620_w/13/qpl1




3 Diagram 1 shows the paper chromatogram of substance X.

20

<0

diagram 1

Diagram 2 shows the cooling curve for substance Y.

f
temperature/°C
147 F----—----—"=
00 time -
Q]iagram 2
Which statement about @ect?
A Xis a mixture an e substance.

B Xisapures Y is a mixture.
C Xan@'. mi

g
D XandYarep ubstances.

0620_w/13/qp11




2 Solid W melts at exactly 54 °C and boils at exactly 302 °C.

Solid X, when dissolved in water and examined using paper chromatography, shows a blue
colour and a red colour.

Which row is correct?

contains only contains more
one substance than one substance
A W and X -
B W X
(o X w
D - W and X

0620_w/12/qp13

of sulfur and iron filings

solubility
in water

sulfur X v

iron filings X‘ ’

What are possible methods of separatin Ifur and iron filings?

using using
water a magnet
A v X
B X v
c | v
A 4
D *x X

0620_w/12/qp11




3 Mixture 1 contains sand and water.

Mixture 2 contains salt and water.

Which method of separation could be used to

obtain each of the required products from each

mixture?
mixture 1 mixture 2
to obtain sand to obtain water to obtain salt to obtain water
A crystallisation distillation filtration filtration
B crystallisation filtration filtration distillation
C filtration distillation crystallisation filtration
D filtration filtration crystallisation distillation

0620_w/11/qpll

L/
22 A saltis made by adding an excess of an insoluble metal oxidixacid.

O

How can the excess metal oxide be removed?

>
&

A chromatography
B crystallisation

C distillation

D filtration

0620_w/10/qp11

3 A mixture of ethan thanol are separated by fractional distillation.

This meth‘og‘of depends on a difference in property X of these two alcohols.
What is pro’perty
A boiling point
B colour

C melting point
D solubility

0620_w/10/qp11




2 Chromatography is used to find out if a banned dye, P, is present in foodstuffs.
The results are shown in the diagram.

Which foodstuff contains P?

O 9 9 9
9 9 9
9 9 9
9
P A B c D
0620_w/10/qp11 0
L J

3 Astudent separates salt from a mixture of salt and Sandc*

What is the correct order of steps for the student to ta

A filter —» evaporate — shake with water

B filter —» shake with water — e'«raporateo0
C shake with water — evaporate — fi@
D shake with water — filter — ev@

0620_w/09/qp11
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2 Astudent carries out an experiment to prepare pure magnesium sulfate crystals.

The diagram shows the first stage of the preparation.

magnesium
carbonate

| ——stirrer

dilute sulfuric acid

He adds magnesium carbonate until no more reacts.

Which process should he use for the next stage?

A crystallisation
B evaporation
C filtration

D neutralisation
0620_w/09/qp11




4 A solid mixture contains an ionic salt, X, and a covalent organic compound, Y.

Two students suggested methods of separating the mixture as shown.

1 .

shake with

water solution
X+Y of X

\\%;//
2 — <
shake with
ethanol lution
X+Y

Py fY
Which methods of separation are likely to work? *\

1 2
A v v
o ?
S A
D X X @

0620_w/08/qp1l
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2 An experiment is carried out to separate a mixture of two dyes. A line is drawn on a piece of
chromatography paper and a spot of the dye mixture placed on it. The paper is dipped into a
solvent and left for several minutes.

beaker
paper\ /

spot of solvent

mixture |
i level
line | / ofdyes [————————= eve

******************** solvent
__________ /

Which statement about this experiment is correct?

A The dyes must differ in their boiling points. 0
B The dyes must differ in their solubilities in the solvent. q

C The line must be drawn in ink. ‘\b

D The line must be placed below the level of the solvent. *
0620_w/08/qp1

4 A sample of a drug is analysed by using @;ai test for aspirin and measuring its melting

point.
The chemical test is positive but the ointis 130°C not 135°C as it should be.

°

What is correct?

the sample ¢ the sample has an
aspiri impurity
A ‘.:~g> v
B| . x
Cc X v
D X X

0620_w/07/qp1




3 The outline diagrams show three methods of separation.

X Y z

What are the three methods called?

X Y Z 0
A chromatography distillation filtration "
B distillation chromatography filtrati® b
C distillation filtration chroma*&y
D filtration chromatography distillation

0620_w/07/qpl

3 A coinis dissolved in an acid. Chromat s used to test the solution formed. The diagram
shows the chromatogram obtained.

_— chromatography
paper

e

___— starting line

[ ]

What is the coin made from?

A ametal element

B anon-metal element
C amixture of metals
D

a mixture of non-metals

0620_w/05/qp1




3  Which mixture can be separated by adding water, stirring and filtering?

A barium chloride and sodium chloride
B calcium carbonate and sodium chloride
C copper and maghesium

D ethane and ethene
0620_w/03/qp1l

37 A student sets up the apparatus shown to separate petroleum into its different liquid parts.

themometer

cold
water

petroleum
on rock wool

Why does this metho

The liquidssi
q “W‘
A boilingg&ts,

B densities,

different

C functional groups,
D melting points.

0620_w/02/qp1




3  Which stages occur in distillation?

A condensation then evaporation
B condensation then filtration

C evaporation then condensation
D

filtration then evaporation

0620_w/02/qp1l

4  Some paraffin is contaminated with soot (carbon). The soot is removed as shown.

paraffin + soot

cloth

Q@?:i:n

Which method is us e the soot?

A crac&m‘g’

B crystallis‘ation
C diffusion

D filtration

0620_w/02/qp1




3 Which two methods can be used to separate a salt from its solution in water?

1

2
3
4

A 1and?2
0620_s/14/qp12

crystallisation
decanting
distillation

filtration

B 1and3 C 2and3 D 3and4

3 Alcohol and water are completely miscible. This means when mixed together they form only one

liquid layer.

Which method is used to separate alcohol from water?

B filtration

<
A crystallisation {\éq

C fractional distillation 0
D precipitation

0620_s/14/qp11
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3 Methanol, CH30H, and ethanol, C;HsOH, are miscible liquids.

Which diagram shows apparatus that is used to obtain methanol from a mixture of ethanol and
methanol?

L=<

°
A 'bo

0620_s/13/qp12




EXPERIMENTAL - IGCSE (MCQS)

2 The diagram shows three pieces of apparatus that are used for measuring the volume of a liquid.

N

1 3
What are these pieces of apparatus? 0
1 2 3 q
A burette measuring cylinder pipette @
B burette pipette measuring cyl*w
C | measuring cylinder burette pi
D | measuring cylinder pipette

0620_w/14/qp1l

2 A student measures the rate of two re

In one reaction, there is a chang of the reactants during the reaction.

In the second reaction, change in temperature during the reaction.

Which piece of appar be essential in both experiments?

A balar;gé?
B clock ¢
C pipette

D thermometer

0620_w/13/qp11




3 Partof the instructions in an experiment reads as follows.
Quickly add 50 cm® of acid.

What is the best piece of apparatus to use?
A aburette

B aconical flask

C ameasuring cylinder

D

a pipette

0620_w/12/qpl1l

30 A liquid turns white anhydrous copper sulfate blue and has a boilingao@()?f’c.

Which could be the identity of the liquid? 0\

A alcohol

B petrol 0

C salt solution &
D pure water 0

0620_w/11/gp11 o

mQ@e of a chemical reaction could be carried out using the

15 An experiment to dete
apparatus shown.

reaction
mixture

Which reaction is being studied?

A Clz+ 2KBr — 2KCIl+ Br;

B Mg+ H,S0,; - MgSO, + H,

C NaCl+ AgNO; — NaNO; + AgCl
D NaOH + HCI!— NaCl+ H,0

0620_w/11/qp11




2 A student was provided with only a thermometer, a stopwatch and a beaker.

What could the student measure?
A 10.5g solid and 24.8cm® liquid
B 10.5¢gsolid and 25°C

C 24.8cm’liquid and 45 seconds

D 25°C and 45 seconds
0620_w/11/qpll

15 The diagrams show some pieces of laboratory equipment.

1 2 3
balance stop-clock thermo

‘\
80 *
45 &5 0

30

Which equipment is needed to find out w t%ssolving salt in water is an endothermic
process?

A 1only B 1and3 nd 3 D 3only

0620_w/10/qp11

2 Part of the instructio
e 4
“ L 4

e

What is the best pi

periment reads as follows.
Quickly add 50cm? of acid.

apparatus to use?
A aburette

B a conical flask

C ameasuring cylinder

D apipette

0620_w/07/qp1l




13 Which piece of apparatus is essential to measure the speed of a reaction?

accurate balance

B gas syringe
C stopwatch
D thermometer

0620_w/06/qp1l

2 A student mixes 25 cm® samples of dilute hydrochloric acid with different volumes of aqueous
sodium hydroxide. Each time, the student measures the change in temperature.

<
060)
O

beaker Gasuring thermometer
0 cylinder
0620_w/06/qp1l

Which piece of apparatus is not needed?

A B

c

3 Which piece of apparat

sed for the accurate measurement of 30.0cm?® of a liquid?
A abeaker
B aburette
4
C a coﬁit:a@ask
®
D ameasuring
0620_w/06/qp1




2 The reaction between solution P and solution Q is exothermic.

A student is told to test this statement by mixing equal volumes of the two solutions and
measuring the temperature change.

Which two pieces of apparatus should the student use?
A balance and clock

B balance and thermometer

C pipette and clock

D pipette and thermometer

0620_w/05/qp1

29 What is used to test for the presence of water? 0
A anhydrous copper(Il) sulphate b
o
aqueous barium chloride \

B
C aqueous sodium hydroxide
D Universal indicator paper 0

0620_w/04/qp1

@ from some berries to make an indicator solution.

4 A student wishes to extract a coloured

Which of the listed instructions s student follow?

crush the berries
add acid
add a solvent

filter the mixture

distil the filtrate

A 1,2and4
B 1,3and4
C 2,3and5
D 2 4and5

0620_w/04/qp1




3 The apparatus shown cannot be used to determine the melting point of sodium chloride, Na'CI".

~

thermometer

water

thin glass tube
containing
sodium chloride

heat :’0
Why is this? ‘\b

melting point of . . ‘
sodium chloride is sodium chioride 0

greater than 100°C dissolves in the water

v v
O
, o
D X
0620_w/04/qp1l Q

O w >

14 The graph g@w

o0 °
In which timé,ﬁterv

volume of a gas given off from a reaction changes with time.
t gas given off?

A

J—

7

volume of gas

A B C D time

0620_w/03/qp1




4 A student investigates the speed of the reaction between a lump of zinc and an acid at room
temperature.

cotton wool

Zine acid

| |
N
( — 1 balance

Which other item of apparatus does the student need for this experiment?

A Bunsen burner

B measuring cylinder

C stop clock q
D thermometer

0620_w/03/qp1 \

2 Aliquid is heated until it boils.

t

?/

test-tube

25cm? liquid

spirit burner

&2
g

*

ethanol

Which result shows that the liquid in the test-tube is pure water?

A Condensation forms at the top of the test-tube.
B Steamis produced.
C The thermometer reads 100°C.

D There is nothing left behind in the test-tube.
0620_s/14/qp12




17 An experiment is carried out to investigate the rate of reaction when calcium carbonate is reacted
with hydrochloric acid.

The volume of carbon dioxide gas given off is measured at different intervals of time.

The diagram shows pieces of apparatus used to collect gases.

j—

3

IIII\IIII\lI

—

1 2
downward delivery gas measuring

OV
syringe g @
Which apparatus is suitable to collect and measure the volume of é\ dioxide?

A 1,2and3 B 2and3only C

1 only D %
0620_s/14/qp11 0

n

2 The four pieces of apparatus shown below & in chemical experiments.
N

Q° |

2
L o4

burette measuring pipette thermometer
cylinder

*

Which statement about the apparatus is correct?

A The burette measures the volume of liquid added in a titration.

B The measuring cylinder measures the mass of a substance used in an experiment.
C The pipette measures the volume of gas given off in a reaction.

D The thermometer measures the density of a solution.

0620_s/14/gp11




2 Crystals of sodium chloride were prepared by the following method.

1 25.0cm?® of dilute hydrochloric acid was accurately measured into a conical flask.

2 Aqueous sodium hydroxide was added until the solution was neutral. The volume of
sodium hydroxide added was measured.

3 The solution was evaporated and the crystals washed with approximately 15cm? of
water.

Which row shows the pieces of apparatus used to measure the 25.0cm? of hydrochloric acid, the
volume of aqueous sodium hydroxide and the 15cm?® of water?

25.0cm? of hydrochloric the volume of aquecus 15cm? of water
acid accurately sodium hydroxide added approximately
A burette pipette measuring cylinder
B measuring cylinder burette pipet‘z
(o pipette burette measu inder
D pipette measuring cylinder

0620_s/13/qp11

*\

3 Lead iodide is insoluble in water.
Lead iodide is made by adding aqueous lead n|tr queous potassium iodide.

Which pieces of apparatus are needed to o d lead iodide from 20cm? of aqueous lead

L ;

~

e 4
(R o PV 4 5
g
A 1,2and4 1, 3and 5 1, 4and 5 D 2 4and5

0620_s/13/qp11




2 The diagram shows an experiment to find the formula of magnesium oxide.

crucible

magnesium ribbon

Which piece of apparatus would be needed in addition to those shown?

A abalance

B a measuring cylinder

C aspatula q
D athermometer b

0620_s/13/qp12 é

S 4
L o "
Which equation repré a reaction where the speed can be measured using this apparatus?
A Mg(s) + 2HCl(aq) —» MgClz(aq) + Hz(g)
B HCl(aq) + NaOH(aq) — NaCl(aq) + H,O(l)
C Fe(s) + CuS0O4(aq) — Cu(s) + FeSQq(aq)
D 2Na(s) + Bry(l) — 2NaBr(s)

0620_s/12/gp11




3 A student investigates how the concentration of an acid affects the speed of reaction with a 0.5g
mass of magnesium at 30°C.

The student has a beaker, concentrated acid, water and the apparatus below.

P abalance

Q aclock

R a measuring cylinder
S

a thermometer

Which pieces of apparatus does the student use?

A P,QandR only
B P,QandSonly
C Q,RandSonly

D P,QRandS$S q
0620 _s/12/qp11

15 The apparatus shown can be used to measure the rate g > chemical reactions.

gas syringe

For which two reactio e apparatus be suitable?

;e;&?ion s(aq) + HCl(aq) — AgCi(s) + HNOs(aq)

reaction 2 202(aq) — 2H,0(l) + O(g)
reaction 3 MgO(s) + 2HCl(aq) —» MgClz(aq) + H20(l)

reaction 4 ZnCOs(s) + 2HCl(aqg) — ZnClz(aq) + COz(g) + H20O(1)

A 1and?2 B 1and3 C 2and4 D 3and4
0620_s/11/gp11




3 A student carries ocut an experiment to find how fast 3cm pieces of magnesium ribbon dissolve in
10 cm?® samples of sulfuric acid at different temperatures.

Which piece of apparatus does the student not need?
A balance

B measuring cylinder

C stop-clock

D thermometer

0620_s/10/qp11

2 A student takes 2 g samples of calcium carbonate and adds them to 20 ¢ mples of dilute
hydrochloric acid at different temperatures. She measures how long it take: effervescence

to stop.
Which apparatus does she use? Py b
balance clock filter measuring | €

funnel cylinder
A v v v v
B v v X v v
C v X v v v
D X v v

0620_s/09/qp11

2 A student is aske

com pletelxow?] 2

e the time taken for 4.00 g of magnesium carbonate to react
xcess) of dilute hydrochloric acid.

Which pieces’of app: does the student need?
A balance, clock, pipette

B balance, clock, thermometer

C balance, pipette, thermometer
D

clock, pipette, thermometer

0620_s/08/gp1




26 The table shows the densities of some Group | metals.

Which of these metals sinks in benzene (density = 0.88 g/ cm®) but floats in nitrobenzene
(density = 1.2g/cm?)?

metal density, ing/cm®
A lithium 0.53
B sodium 0.97
C potassium 0.86
D rubidium 1.53
0620_s/07/gp1
3 The boiling point of liquid X is lower than that of water. To test a student, r covers up the

numbers on a thermometer. The student places the thermometer in bE‘ X.

The diagram represents part of the stem of this thermometer. ‘;

mercury
What could the temperature on the thermometer
A 755°C B 84.5°C C T045°C D 105.5°C

0620_s/07/gp1l

2 A student investigates
known mass of magn

C, the concentration of acid affects how rapidly it reacts with a

The studerjbas centrated acid, water and the apparatus below.
L o4
P
Q
R a measuring cylinder
S a thermometer

Which of these pieces of apparatus does the student use?
A P,QandR only
B P,QandSonly
C Q,Rand Sonly

D P,QRandS
0620_s/07/gp1




16 Aliquid X reacts with solid Y to form a gas.

Which two diagrams show suitable methods for investigating the speed of the reaction?

1 2
cotton wool cotton wool
__, T T T T T T T
= il
X X
Y Y
balance

K j— stopper V f—

balance

A 1and3 B 1and4 c &5 D 2and4

0620_s/05/gp1

2 A student mixes 25 ¢
sodium hydroxide. E
reaction is exothermi

s of dilute hydrochloric acid with different volumes of aqueous
e student measures the change in temperature to test if the

.
Which piaaeg‘app ot needed?
®

A B C D
burette clock pipette thermometer

0620_s/05/gp1l



3 In an experiment, a student needs to measure out 36.50 cm® of a solution.

Which piece of apparatus would measure this volume most accurately?

A beaker

B burette

C measuring cylinder

D pipette
0620_s/05/gp1

SEPARATION TECHNIQUES - IGCSE (THEORY)

1 An important aspect of chemistry is purity and methods of purification. 0

(a) Give an example of substances used in everyday life which mus

()

(ii)

chromatography dissolving

evaporation filtration frac illation simple distillation

From the list, choose the most %e technique to separate the following.

water from sea-water .......}

helium from a mi m and methane

ethanol from f ethanol and propanol

o0 9
a mm' ure o ino acids, glycine and alanine ...........ccccoooeiiiiiiiii e

Describe how you would obtain a pure sample of copper(Il) sulfate-5-water crystals from
a mixture of copper(Il) sulfate-5-water with copper(Il) oxide using some of the techniques
listed above.

[Total: 10]

0620/w14/qp32




1 Alist of technigues used to separate mixtures is given below.

filtration
diffusion
fractional distillation
simple distillation
crystallisation

chromatography

From this list, choose the most suitable technique to separate the following mixtures.
A technigue may be used once, more than once or not at all.

(a) butane from a mixture of propane and butane ...........................

0 ............... [1
(b) oxygen from liquid air ... bq .................... [1]

(c) water from aqueous magnesium sulfate ........................ \ .................................. [1]

(d) potassium chloride from agueous potassium chlori@ ......................................... [1]

(e) silver chloride from a mixture of silver chloridegandwater

(f) glucose from a mixture of glucose an@@ ......................................................... [1]

[Total: 6]

0620/w12/qp31 Qe

1 Alist of techniques

parate mixtures is given below.

fractigﬁa ple - o T
e ) crystallization filtration diffusion
dlStIllatldl’ illation

From the list choose the most suitable technique to separate the following.
water from aqueous copper(Il) sulphate

helium from a mixture of helium and argon

copper(Il) sulphate from aqueous copper(ll) sulphate

ethanol from aqueous ethanol

barium sulphate from a mixture of water and barium sulphate [5]

[Total: 5]
0620/w07/qgp3




2 The table shows the melting points, boiling points and electrical properties of the six

substances A to F.

(i) Which three substances are solids at room teq@&?

(ii) Which one is an ionic compoun

(iii) Which one is a gas

. electrical
electrical conductor conductor of
substance | melting point / °C boiling point / °C at room
substance
temperature . )
dissolved in water
A 961 2193 good does not dissolve
B 113 444 does not conduct | does not dissolve
C 0 100 very poor very poor
D 803 1465 does not conduct good
E —-51t0 -10 102 to 105 good @ good
F -85 -60 does not co oes not dissolve

S

mperature?

ces are liquids at room temperature?

(v) Which substance is a metal?

(vi) Which one is an im

pure substance?

0620/w06/qgp3




(iii) Explain why the chromatogram must be sprayed with a locating agent before the
amino acids can be identified.

0620/w03/gp3

(d) The equilibrium mixture leaving the reaction chamber contains 15% ia. Suggest how
the ammonia could be separated from the mixture.

L J
boiling point/°C \ *\

hydrogen -253
nitrogen -196
ammonia —

......................................................... 0 2]
0620/514/qp33

(c) Most helium is ob
7% helium. O
> 4
(i) Writegan e
®

natural gas found in the USA. Natural gas contains methane and
ay to obtain the helium would be to burn the methane.

r the complete combustion of methane.

(ii) Suggest why this would not be a suitable method to obtain the helium.

(iif) Suggest another method, other than diffusion, by which helium could be separated from
the mixture of gases in natural gas.

0620/s14/qp31




(c) Esters can be used as solvents in chromatography. The following shows a chromatogram
of plant acids.

___—solvent front

the cross represents
the centre of the spot

&

baseline

An ester was used as the solvent and
blue.

(i) Suggest why it was necess ray the chromatogram.




(iii) Calculate the R, values of the two samples and use the data in the table to identify
the plant acids.

plant acid R; value
tartaric acid 0.22
citric acid 0.30
oxalic acid 0.36
malic acid 0.46
succinic acid 0.60
sample 1 R = Itis ..................... acid.

________________ 2]

sample 2 R, = Itis ................... acid 0
bq [Total: 11]

0620/s13/qp32 ‘l%

6 Sulfuric acid and malonic acid are both dibasic acids:©ne mole of a dibasic acid can form

two moles of hydrogen ions. 0
H,SO, %@» SO,*

Dibasic acids can form salts of the @( and CaxX.

(a) Malonic acid is a white cry,

olid which is soluble in water. It melts at 135°C.
c acid is given below. It forms salts called malonates.

OOH), or HOOC-CH,-COQH

rmine if a sample of malonic acid is pure?

result if pure
0620/s13/qp33




1 Substances can be classified as:
elements mixtures compounds
Elements can be divided into:
metals non-metals
(a) Define each of the following terms.

(i) element

o@. ________________________________________________________ "

(b) Classify each of the following as e@n element, compound or mixture.
(i) brass ....coooeeviiiiiiennin. N, < ETT TSP [1]
(ii) carbon dioxid Qﬁ .................................................................................. [1]
T et o] o= S SR [1]
"> 4

“ *
(e) Which msica
It is possess

rty is used to distinguish between metals and non-metals?
y all metals but by only one non-metal.

[Total: 9]
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1 Petroleum contains hydrocarbons which are separated by fractional distillation.
(a) (i) Complete the following definition of a hydrocarbon.

A hydrocarbon is a compound which

State a use for each fraction.

bitumen ... *\
lubricating fraction ... o

paraffin fraction

(b) Some of the fractions obtained from petroleum are given below. q:z

gasoline fraction ............................... c ... @ ..... [4]

[Total: 8]
0620/s13/qp31
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1  The following techniques are used to separate mixtures.
A simple distillation B fractional distillation C evaporation
D chromatography E filtration F diffusion

From this list, choose the most suitable technique to separate the following.

(a) methane from a mixture of the gases, methane and ethane .................. [1]
(b) water from agueous magnesium sulfate .................. [1]
(e¢) glycine from a mixture of the amino acids, glycine and lysine ................_.. [1]
(d) iron filings from a mixture of iron filings and water .................. [1]
(e) zinc sulfate crystals from aqueous zinc sulfate .................. 0 [1]
(f) hexane from a mixture of the liquids, hexane and octane ........ q [1]
L/
\ [Total: 6]

0620/s11/qp31 é

1 Some grass is crushed and mixed with t @ propanone. The colour pigments are
extracted to give a deep green solution.

(a) (i) Draw a labelled diagram to d how you could show that there is more than
one coloured pigment in th solution.

[3]

(ii) Given a pure sample of chlorophyll, how could you show that the green solution
from the grass contained chlorophyll?
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1 A major source of energy is the combustion of fossil fuels.

(a) (i) Name a solid fossil fuel.

(b) Petroleum is separated into more useful fractions by fractional distillation.

(i) Name two liquid fuels obtained from petroleum.

fuels.

................................................................... and i\ 2]

(iii) Give another mixture of liquids that is separat industrial scale by fractional
distillation.

................................................................... and e []
(ii) Name two other useful products obtained from petroleE @re not used as

[Total: 7]
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5

Enzymes are biological catalysts. They are used both in research laboratories and in

industry.

(a) Enzymes called proteases can hydrolyse proteins to amino acids. The amino acids can
be separated and identified by chromatography. The diagram below shows a typical
chromatogram.

sample A— |

(ii)

—— solvent front

L/

0 <
O
0 \®

/ samples are placed on this line

T — sample B

initial level
of solvent

sample = distance travelled by sample
distance travelled by solvent front

Some R: values for amino acids are:

glutamic acid = 0.4 glycine = 0.5 alanine = 0.7 leucine = 0.9
Identify the two amino acids on the chromatogram.

AIS e BIS ..o 2]

Explain why the chromatogram must be exposed to a locating agent before R;
values can be measured.



(iii) Measuring R; values is one way of identifying amino acids on a chromatogram.
Suggest another.

................................................................................................................................... [1]
0620/s05/qp3
(d) Traces of chlorine can be separated from bromine vapour by diffusion.
Which gas would diffuse the faster and why?
(2]
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EXPERIMENTAL - IGCSE (THEORY)

3 Adiagram of the apparatus which could be used to investigate the rate of reaction between
magnesium and an excess of an acid is drawn below.

volume of hydrogen ()
measured every B

15 seconds \

- hydrogen collects

| graduated tube

100 cm? of acid

1.0mol/dm?® (excess) small piece

magnesiu

twisting the magnesium around a piece of copper. |
was held down by a plastic net fastened to the b

(i) Suggest a reason why magnesium,
surface.

(ii) Iron, zinc and cop
iron or zinc to,

Q ............................................................................ [1]
@ ilar densities. Why was copper a better choice than
the magnesium?

(b) The only diff ce in the two experiments was the method used to hold down the
maghesium. The results are shown below.

magnesium held
b down by copper

volume
of H,/cm? magnesium held
down by plastic
0 >
0 time/s
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(d) The equilibrium mixture leaving the reaction chamber contains 15% ammonia. Suggest how
the ammonia could be separated from the mixture.

boiling point/°C

hydrogen -253
nitrogen -196
ammonia =33
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4 (a) Insoluble compounds are made by precipitation.

(i) Complete the word equation for the preparation of zinc carbonate.

......................... sodium zinc
carbonate ~  carbonate
,,,,,,,,,,,,,,,,,,,,,,,, (2]
(ii) Complete the following symbol equation.
Pb(NO3),  + NaCl - + [2]
(iii) Write an ionic equation for the precipitation of the insoluble salt, silver(1) chloride.
(2]

(b) 2.0 cm® portions of aqueous sodium hydroxide were added tos40ém® of aqueous
iron(Ill) chloride. Both solutions had a concentration of “%.0 mo!fdma. After each
addition, the mixture was stirred, centrifuged and the height 6f the,precipitate of iron(i11)
hydroxide was measured. The results are shown on the follewing graph.

8
7
6
height of 5
precipitate
of metal 4
hydroxide
/ mm 3
2
1
A

g Vo4 6 8 10 12 14 16

volume of aqueous sodium hydroxide / cm?

(i) Complete the ionic equation for the reaction.

Fe** + ... OH - [1]

(ii) On the same grid, sketch the graph that would have been obtained if iron(Il)
chloride had been used instead of iron(111) chloride? [2]



(iii) If aluminium chloride had been used instead of iron(Il1) chloride, the shape of the
graph would be different. How are the shapes of these two graphs different and
why?

diferenceinshepe  ______ -

reason for difference
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