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You must answer on the multiple choice answer sheet.

You will need: Multiple choice answer sheet
Soft clean eraser
Soft pencil (type B or HB is recommended)

e  There are forty questions on this paper. Answer all questions.

e  For each question there are four possible answers A, B, C and D. Cho
and record your choice in soft pencil on the multiple choice answer

e Follow the instructions on the multiple choice answer sheet.
Write in soft pencil.
Write your name, centre number and candidate number on le choice answer sheet in the
spaces provided unless this has been done for you.
Do not use correction fluid.

Do not write on any bar codes. 0
You may use a calculator. o
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1 The diagram shows four pieces of apparatus that are used to measure the volume of a gas or
liquid.

Which piece of apparatus should always be filled to the same level?

A B c @

L
=2

burette gas syringe measunng cylinder 9 ipette
/%um*z does  nor hawe %‘/ ¢mcb bk M@rsures
OLCSuy akz Vo lume . * ~
0 \&Mzowg v 2SO

no MMS“'\AS C-\\\;\M

l)l P;H;g, N2 Sy ey
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2 Aqueous sodium thiosulfate reacts with acid to make a precipitate of sulfur.
Na,;S,0s(aq) + 2HCl(aq) —» 2NaCl(aq) + H,O(l) + SO,(g) + S(s)
A student investigates the effect of temperature on the rate of this reaction.
The student:

e places a piece of paper with a cross on it below the reaction mixture as shown in the
diagram

e measures the time taken for the cross to no longer be seen

e repeats the reaction at different temperatures.

paper with cross
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3 A paper chromatography experiment is carried out to find an R; value for Fe**(aq). The result is
shown.

solvent front

F 3+ . Q —
x Colvens ot

- %Y
\ starting line - /_j

A\;\'&na. Mavesk Y4 A
33) TR

To make the spot containing Fe®*'(aq) more visible, the paper is sprayed with aqueous sodium
hydroxide so that a precipitate of iron(111) hydroxide forms.

Under the conditions of the experiment, the R; of Fe**(aq) is given by 7. and the colour of

the precipitate is ...... 2. e
Which row correctly completes gaps 1 and 2? {\

gap 1 gap 2
7l
® D vt

X
. 2
X
B - green
y t’
e Y red-brown QQ
X
D Y gree 0
X

%
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4 The diagram shows two experiments. f(\ko \){)g +
3 ( ) [ 3 [
experiment 1 add a few drops . T add an excess . » P
" of NaOH(aq) | of NaOH(aq) co .
AT**(aq) | ? | cBuri—
_/ W \_/
no precipitate precipitate formed

W N Rt

L/
\_/ i
no precipitate precipi e

7
experiment 2 add a few drops . . add ane
of NaOH(a ‘
Cu*(aq) | (aq) ‘ é q) ”
d

What are the results of adding an excess of NaOH(a& experiment?

°

= precipitate remains

experiment 1 experiment 2

v v

A

B v
®| «
D X

X = precipitate dissolves

quire a change of state from liquid to gas?

ography vSoparaite é’(\/&\-\m (\\t—)

5 \Which methogg?’s

1 paperch
2 crystallisation v

3 dstilaon - dupunds on  boilig  Pene

4 filtration Jso\ue £ Svbslhney Gva L“—‘G\\«Tu/\ .
d

A 1and?2 B 1and3 @2and3 D 3and4
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6 Hydrogen sulfide, H,S, and hydrogen chloride, HCI, are both gases at temperatures above
—50°C. “_'_5\_\ Yo P W\ Vawvrric 2nars

_ Won R  por @ oo ca A(;@ﬁq;»-
Which gas will diffuse most rapidly at the temperature given?

o~ ay’
A hydrogen chloride at —40°C D ‘Tg‘“ A"‘fﬁha\f on fka Moleed
Mo °(& as  awd Aeenp wrahre .
2 \*(3\"57 Ko wqolecnlar waoss N Qow
° Y .
e Yoxe (% A Kssion o
@ hydrogen sulfide at —20°C _ \o W THL  how\Zoalay  PAaeS |\ *('&S

ks -

7 The diagram shows the relative mass and the relative charge of two particles, O and @, present in
atoms and ions.

B hydrogen chloride at —20°C
C hydrogen sulfide at 40°C

2000+

relative
mass

Which of these particles are present in a h atom and in a hydrogen ion?

H
A both O and ®
B both O and ® ut not @
@ @ but pot her O nor ®
D O Bltnt @ @ but not O

8 Which ion has the most shells that contain electrons?

A Al3+ B Be2+ -2 (o] NS— 143210 @ S2— ‘,H (4
2 !3'{"’8'0 Y == 123 6 2-8°§
9 Which substance conducts electricity both when solid and when molten? oye
@ an alloy v k\\"‘\ w Made N\l ‘“‘;‘ i3 \f

vod Conduths =) Wok amd  LleOmH>

a hydrocarbon gdswm v Solid and Melfn #m o)
> Bad Condurks stnen lonic Lond 15 presess -
Ml hat [ose (s Zlerboms Fo (T N9
oA . '

C ametal oxide

D asalt
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10 When they react together, which pair of elements form an ionic compound?
A carbon and hydrogen  Cova) ek C"""‘"""‘* jowie oend ¥ \>¢"""“
B hydrogen and chlorine  Coval ewy C—u-ng-o‘ Moo\ o Now - wgr=ls.
© lithium and oxygen
D

sulfur and oxygen Coval st @«?4

11 How many shared electrons are in one carbon dioxide molecule? CDL

A 2 B 4 © s D 12 .., °Koﬂ
O’” s x Uxx
%X

12 Element X has a lattice of positive ions and a ‘sea of electrons’.

O Do @@ <
 @e D De@e @ 8»

De De@ @e @ 0\
Which property will X have? *

A It conducts electricity by the movement of ions and.& ns. k/“""w 6 E- wels
T 2etans( A0\ entsind) Cord

24
It has a high melting point. elecnet -
® G’éﬁw AL B aeokc Lurmt

C Itis decomposed by an electric current.

——————

D Itisnot malleable. y 4. Matlsmble 7 Con b2 Cmonted B

aols for the reaction between calcium carbonate and
it¥ns are room temperature and pressure.)

13 Which row shows the correct
dilute hydrochloric acid? (T,

CaCO; + 2HC 2+ HO + CO;
A S e aq g
B s : | g
C s aq g
@ s I g
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14 The expression shown for the value of A, for fluorine is incomplete.

& .
averagemassofone.....1...... of fluorine
...... 2...... of the mass of one atom of "2C

A: (fluorine) =

How should the gaps in the expression be correctly completed?

gap 1 gap 2 QQ)\a,k(JQ» OdDve WALSS &

A atom 1 Owsl(—ljg, S < ‘6 a e
ConPered —\l; N Coton 12,

atom

Cc molecule

o
ro!—‘

o=

D | molecule =

)
2w 98 Q...
15 A mixture of 5cm® of CH, and 100¢m? of air is exploded. Ass 80% N, by volume and

20% O, by volume. The resulting mixture is cooled. All s are measured at room
temperature and pressure.
P ° ot (G v) ALt oW .

Ne v‘Q-\w-c. w ali-
VY CHA(g) + 204(g) - CO 200) el * 2w Vi ;2
Eowd  26a~® ! Sevd

What is the composition of the resulting gas? 0

5cmd of CO, 10cm? of O, cm?® of N, 10cm® of steam W (. ‘

- /
A v v Q ¥ v (oor<®

3

§ O, 50:@

v 0 / & Cvy 7oy,
C v QX v v
D 4 X v X

P 4

Anwde
16 Which arrangement is electroplate copper onto a steel key? Cathofe

pleciiyS (positi\?en :?eectrode) (negat(i:\?;hgliztrode)
@ aqueous copper(Il) sulfate piece of pure copper steel key
B aqueous copper(Il) sulfate steel key piece of pure copper
C dilute sulfuric acid piece of pure copper steel key
D dilute sulfuric acid steel key piece of pure copper

7 Anode ﬂl\ublvaj
v 60‘\4.412»\ MNws+ kﬂ- S(M;‘ﬁ‘( “ ‘\“h'cq’“ 2 av\‘dz_ »
Cv‘"‘\' + LO‘L—
¢
v X Cubshances  flar Need +° loa. Q,\LWP)M“‘ st

-
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17 The chloride of metal X is dissolved in water.

A concentrated solution of this chloride is electrolysed using inert electrodes. £
Na
o

l
II e
Kol + ) -
“dey 77 kgt
inert anode inert cathode e
H:f + ot

&’*}W /}493— ();L;
Aschsgl -

concentrated aqueous solution
of chloride of metal X

Z D H; 2
X is above sodium in the reactivity series. 4
) o | | wwed]  foversd
In addition to chlorine, which gas is liberated and at which electrod P M

NPt
| s O G

A hydrogen anode &

@ hydrogen cathode 0

Cc oxygen anode o

D oxygen cathode

Q’b

18 Which change in conditio @cﬁon between zinc and dilute sulfuric acid, increases the

rate of reaction by loweri

@ adding a catalyst tedls Wi Yaie
B increasing’t
*

C increasing the surféiCe area of the zinc

e

¥
D increasing the temperature '1VLGVW K yate (,vx AO‘S e
QUrvahe Zeaa— .

.. wo\ Y Q_Q‘ ‘m;
19 Many reactions can be classified as redox reactions. _s, RBeo ©Oxlodu~ & -

Which equations show redox reactions? . 2
o) “l 4 422 D 2 O S2e) (_rao\
1 Mg + 2HC! —» MgClz + H, == 5 -
-2 O *3 -3 U:S 2 X Q_\{‘_(/Qun,,\; Lo
2 2FeCl, + Cl, - 2FeCl; C),,— \ahmie  LARK  gadon
S f
3 2Na + Br, - 2NaBr {.':2 —2 C\Po L C

@ 1,2and 3 B 1and2only C 2and3only D 3only
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20 Which row correctly shows whether the hydrogen ion concentration and the pH of ethanoic acid
are higher or lower than those of hydrochloric acid of the same concentration?

4 -
hydrogen ion oH Hc\ — ¥ c\
concentration = “_
(o)
A higher higher et Coolt "f/ £3 Lo w Lo %
3
B higher lower > .
. AD’VC—l\' Hozz L-x&"ff" Jan ““"‘”‘W)-,

@ lower higher Ko (g Mo PH Lo 10 2 (famae
D lower lower mt be

lowee ank  pu — Kelw-

21 Which aqueous reagent liberates ammonia from ammonium nitrate on warming?

Eonr)

A calcium nitrate

potassium hydroxide (alka )

C sodium chloride qu)

D sulfuric acid

22 Two fertilisers are made by mixing chemical compoun

N
NoX

2SO, per kilogram.

Fertiliser X contains 500g of NH,;NO; and 500
Fertiliser Y contains 700g of NH;NO; and 3060a804 per kilogram.

Which fertiliser contains the higher per,

percentage of sulfur by mass?

[M:: NHsNOs3, 80; (NH,).S

of nitrogen by mass and which contains the higher

&04, 136] bl [ N = K N ‘/V\ ’\\J (et

fertiliser with hi rtiliser with higher X ul 8 Cmf“‘ 274
. oe,ta percentage S u
oo INYY \& O
®) K g X N % 3 Q\‘ 'ri_g s
B X Y 2 ngdo g
c Y X £=- X see
g0 - \22
\' \8 o= 2 g1 4
ContRA1ws l
: 2813 4N K Ao Cast
— T 4 L‘- N e
\( Coﬁc\'q\whll-\-_(\j ) E&X‘loo o U\bﬁ
%0 . AFT
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23 Which processes occur in the manufacture of sulfuric acid?

1 burning sulfur in air < ~ Q 7 N OLS s
dissolving sulfur dioxide in sulfuricacid <O o O — £ 3
2-\3) 2 f)

2

3 dissolving sulfur dioxide in water - _— 1Y &L ()7( olevw)

4 reacting sulfur dioxide with air 3 “* "2 4 e
—_ 2 TN

B £ 1t Py %
A 1and2 B 1and3 @1and4 **p 2and4 > Y%

24 A lump of element X can be cut by a knife.

During its reaction with water, X floats and melts.
. il rea Al onA

What is X? L’ 'u‘ d(}\_‘ﬁ- ﬂTan W% ”A’-—

A calcium Na Avs  gmofEamaits
B copper K _ Gum—p { e , 204 4o Cwt—
C magnesium & .. @ e [eatt on &
@ potassium f*‘,fo.ce Q{M P cE lH-‘
3
25 ghIO(?e is passed into separate samples of aq otassium iodide and aqueous potassium
romide.

In which solutions is there a colour chang% c
T

, W
Kl(aq) KBr(aq) c ‘ X
@ v key BY
B v v =yes z \J/
Cc X ‘? X =no I 2
D X *®
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26 Which diagram shows the structure of an alloy? A a”“( € a muhve ‘af

@

Q000
OOE)) QOQ

Q

D
Q Qoo g apem
O (emead—  wWluchk
O chwb'-v—]?a ove Hpe

} advm s,

27 Which element can only be extracted from its ore usin ;I sis?
: i sl fr s

Ici J ;
@ calcium (4 ey @-ﬁ/& ‘I “that ava (-nﬁh\‘]

Yeacnve ancd  Whese
Ca A
C lead g ORgLn  CannsF be-

D silver A\ Q CRROEN

ecomposition that occurs in the blast furnace?

Y erefBamic, Coue \w.‘we Codoor .

B CO, + C -342C A Wgh  Almpuabes (9, reach Wik oL
€) cacos » ca0 Fco,  Ho fom  Ovbe Aelpetiite:

D CaO + SiO, — CaSiOs C oo rdteumict 7 Y’“’*“v f)wk '

l\v’k]'xwlbl o Lo Axte » =4 F ”f“m a&\\j

( Calews 9&“¢“"‘>

28 Which equation shows a

A C+0,>
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29 Which diagram correctly shows the conditions necessary for the rusting of iron and also the metal
that can be used to prevent rusting by sacrificial protection? -

Cmdptus ff'—v
A B R0 e
oA gen

L magnesium

|__jron

0, + H,0

| magnesium

|__iron

30 Aluminium is produced by the electrolysis of eﬁinium oxide. One of the electrodes in the
process has to be replaced often.

e anode. '6(\ O - 25

s with the cathode.

Which statement is correct?
@ The product at the anode rea
B The product at the an

acts with the anode. 2~

b4
{
eacts with the cathode. K/ O

31 Which row correctly compares carbon dioxide and methane?

C The product at the
D The prodqg?ﬁ th
g

both contain both are described as bc:’tt;tl::v;;]ihnetﬁ: 2
carbon a greenhouse gas dissolve in it y
A v X v
v v X
Cc X V4 v
D X v X
‘/L, M O\\ oXx "9\(—
Co 3 Jeah h ate 3uxu .
K/\L\l«an g
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32 Sea water has to be purified in order to obtain drinking water from it.

Which processes are used to purify the sea water?

\\n ahv — ramad) L2t
fractional b = a

distilation | desalination Hu@q.& a\“h\\ ou)w- Yol

A v v ke -
d F-:w\ls . N a2 ’“’( Ejm
B f X v = used 9
@ X v X = not used
D X X

(0% “‘Lv\fL

me
L OIVIZe [)auz,_ﬁa
33 Which structure represents an isomer of butane? P{ \W C H ©

. i — s Ma{;cu:m;;m
H ' (? b@b e{m

H
H—C—H H—é—C H—C= | Ao
1T [ 7 %9 ] H_T_T—H
|
H—c|:—c|:—c|:—H H—(|3—C—H 51— <|:—H H— cl;—clz H H
H H H H (l; y H o H HoH
c® ! 0 C. ¥
% 19 H % ©

w gfare Elieue propavt
34 Which statement about the organic ¢ s CH4, CoH4, CoHg and C3Hg is correct?

A Only C;H, and C,Hg decolgemi ;me water. @V\.\j a e weg d ewlonte Lo
B They are all saturate nds. —» alkaues W akss - ave UMW"A
Hq R .
C They are all uns pounds._ a \kones ‘1‘9 Cohoons o AVQ

@ They are‘eﬂTi‘d l (\u\( Yocvone ave ML Ty v-? ;5 Cav(om
Ve o D,
35 The alkenes are a homologous series.

Which statement about alkenes is correct? GQM—IA.\ 'g«wwdq R\va.,g ~> Cn \'-\;v\

A An alkene molecule contains four fewer hydrogen atoms than an alkane molecule with the
same number of carbon atoms.

B If afood is described as polyunsaturated it means that it contains polymers.
@ Propene reacts with steam to form propanol.

D The general formula for the alkenes is CrHzn+z. (q\\@(m)
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36 Which organic compound is used as a solvent, a renewable fuel and in the production of vinegar?

A ethanoicacid — = N C~(,,ox.1‘;‘, o hama aan be veed a4 al/
Solvent ¢ [Ajet verevrallc (Qﬂm\ﬂ" be Vasd 17 lnzrv
é ethanol Pvval d e .

C propanoic acid » 4slven ", net ,{ uJL\) ( \/w\-aav.
D | F i -
propano \/ 65]‘/"“*) )1\8}- M 1N \/ly‘a'hi .

37 Which structure shows the carboxylic acid wjth the lowest relative molecular mass?

- ¥
® - © : 0
cH O
12 H CoO¥ H H
| : 3y |
H—C= H—C|:—T=O c|:=o H—O—CI:—-O—H
O—H H O—H H :‘ H
38 What is the name of the ester shown? 0\é
T/ »
/
H—C—C—C—C/ I'H
Lom \f ¥l
k),d:ﬁ%c o\ ; l I
C \ H H H
a- ) 4\ “(A\ ) ( P"?ﬂ”\)
A butyl propanoate " . A ok \\'c,
% v-ﬁg'rv" ~
propyl butanoate 7 S gl

C propyl ethanoate
D propyl propanoate

“%

*
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39 The diagram shows the structure of a monomer.

T
H—C—C==C -
[ T 1 Dwde bl i Cowatedf
S +o Stwgle buds (i
Which diagram shows the partial structure of its polymer? addlﬁ% )>o\~1m RARSFLO~ *
A B
A S
H——H H—C—H H—C—H
H H CI H H CI l F l F l F
N | | |
DESSERE PRGN - 2000
H F H H F H @ H Cl H
F .\8
c * ©
A S TN
H—C—H H-C—H H—C—H H H=C—H H—C—H
BEEEE AN
“CT???T_Q?????‘
C H H H F H F H

I
%? l Cl @;Q@ F

40 Which statement about po rect? ,
Condtnsadion

ced by addition polymerisation.
ntain amide linkages. Ol b Procens- c\)ix AMIIL L‘“"SQJ
ced by hydrolysing proteins. gyasvws R - é‘_ —-N —R

. acd ¢ |
@ Starch contains the elements carbon, hydrogen and oxygen.

H.
wt
; P3V3 ha 2
(gh9), » emrfve, by«
A a)

Conl LA2te -

A Nylon and Terylene
B Nylon ang‘ ]

C Simple sugafs are
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