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1 The structures of some substances containing nitrogen are shown below. Exa;‘?;er,s
Use
A B C
H H N
H ca”

Answer the following questions by choosing from the structures A, B, C, D or E.
You can use each structure once, more than once or not at all.

Which structure represents

(a) an acidic oxide,

(b) an ionic giant structure,

(c) agas which turns moist litmus paper blue,

(d) a compound which is formed under conditions
of high temperature and pressure in car engines,

(e) a molecule containing halogen atoms,

(fy asalt?

[Total: 6]
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2 Vanadium has two isotopes. Examiner’s
Use
50 51
23 \ 23 \
(a) Define the term isotope.
..................................................................................................................................... [1]
(b) An atom contains protons, electrons and neutrons.
Complete the table to show the number of protons, electrons and neutrons in these two
isotopes of vanadium.
. number of number of number of
isotope
protons electrons neutrons
50
51
[3]
(c) Complete these sentences using words from the list.
cancer extra industry influenza medicine non
Two types of isotopes are radioactive and .............ccccccunees -radioactive. Radioactive
isotopes are used in .......cccccevevvveennn. for treating patients with ......................... . [3]
(d) Vanadium is a transition element.
Which two of these statements about vanadium are correct?
Tick two boxes.
vanadium is a non-metal
vanadium conducts electricity
vanadium has a low melting point
vanadium is less dense than sodium
compounds of vanadium are coloured
[2]
[Total: 9]
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3 Water is present in the atmosphere, the seas and in ice and snow.

(a) Describe a chemical test for water.

(b) State one use of water in industry.

(c) Water is a good solvent.
What do you understand by the term solvent?

(d) Water vapour in the atmosphere reacts with sulfur dioxide, SO, to produce acid rain.

(i) State one source of sulfur dioxide.

72O 2]

(iii) Calculate the relative molecular mass of sulfur dioxide.

[1]
(e) Water from lakes and rivers can be treated to make the water safer to drink.

Describe two of the steps in water purification.
For each of these steps, give an explanation of its purpose.

© UCLES 2011 0620/21/M/J/11
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(f) Water is formed when hydrogen burns in air. Exa;‘?;er,s
Use
(i) State the percentage of oxygen present in the air.

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

(i) When 8g of hydrogen is burned in excess air, 72 g of water is formed.

What mass of hydrogen needs to be burnt to produce 252 g of water?
[1]
[Total: 14]
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4  The structures of some organic compounds are shown below.

A B C
H H H H H H Br Br
R0 0 TR S il
Vbl ool Yo
D E
H H H H
Ll o
Yo Yo

n

(@) Which one of these structures represents

(i) a polymer,

(i) an unsaturated hydrocarbon,

(iif) the product of the catalytic addition of steam to ethene,

(iv) a product of the addition of aqueous bromine to ethene?

[4]

(b) (i) Balance the equation for the complete combustion of compound A, C,H,.

2]

(ii) State the name of two substances formed when compound A undergoes incomplete
combustion.

[1]

[Total: 9]
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5 Concentrated hydrochloric acid can be electrolysed using the apparatus shown. Exa;(l)'/,;er’s
Use
I M
concentrated
hydrochloric acid
positive electrode negative electrode
||_ |
| |
(@) What do you understand by the term electrolysis?
..................................................................................................................................... [1]
(b) What is the name given to the positive electrode?
Put a ring around the correct answer.
anion anode cathode cation electrolyte
[1]
(c) State the name of the gas given off at the negative electrode.
..................................................................................................................................... [1]
(d) Complete the following sentence about electrolysis using words from the list.
inert magnesium platinum reactive solid
Electrodes made of graphite or .........cccccceeeennns are generally used in electrolysis
because they are ............ccceeen. . [2]
© UCLES 2011 0620/21/M/J/11 [Turn over
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(e) When concentrated hydrochloric acid is electrolysed, chlorine is released at the positive
electrode.

(i) Draw the arrangement of the electrons in an atom of chlorine.

[1]
(i) Draw the electronic structure of a chlorine molecule.
Show only the outer electron shells.
[2]
(iii) Describe a test for chlorine.
LSS PP
FESUIL s [2]
(f) Hydrochloric acid reacts with the base calcium hydroxide.
(i) Complete the word equation for this reaction.
hydrochloric acid + calcium hydroxide — ..............coeeeee. T
............................. 2
(i) Hydrochloric acid also reacts with zinc.
Complete the symbol equation for this reaction.
n + . HCl — ZnCl, + ......
[2]
[Total: 14]
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6 Astudent observed the reaction of various metals with both cold water and steam. Her results Exa;%er’s
are shown below. Use
metal reaction with cold water reaction with steam
calcium reacts rapidly reacts very rapidly
copper no reaction no reaction
magnesium reacts very slowly reacts rapidly
zinc no reaction reacts
(@) (i) Putthese metals in order of their reactivity.
least reactive > most reactive
[1]
(i) Ironis a metal between zinc and copper in the reactivity series.
Predict the reactivity of iron with
(o0 [0 IRV (=] T
(T2 | 0 PO P TP P PP PP PP PPPPPPPPPPPPPN [2]
(b) The equation for the reaction of zinc with steam is:
Zn + HO — ZnO + H,
Write a word equation for this reaction.
[1]
(c) State three physical properties which are characteristic of most metals.
PPN
2 et e e —e e e e——eeeeeeeeeai——eeeeaaateeeeea—e—eeeaasteeeeeahteteeeataeeeeaatreeeaatreeeeaarreeennrrees
S EERR P [3]
© UCLES 2011 0620/21/M/J/11 [Turn over
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(d) Some properties of the Group | metals are shown in the table.

metal melti/nogcpoint hardness /gdggrsgn?’
lithium fairly hard 0.53
sodium 98 fairly soft
potassium 63 soft
rubidium 39 very soft 1.53
caesium 29 extremely soft 1.88

(i) Estimate the melting point of lithium.
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. . .. . . For
7 The diagram shows a basic oxygen converter. This is used to convert impure iron from the | ..

blast furnace into steel. During this process, some of the impurities in the iron are converted Use
into a slag.

(a) Label the diagram to show each of the following:
e where the oxygen enters;
e the slag;
e the molten steel. [3]

(b) Inthe converter, the oxygen oxidises sulfur, carbon and phosphorus to their oxides.

(i) Explain why sulfur dioxide and carbon dioxide are easily removed from the

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

(ii) Explain how calcium oxide is used to remove phosphorus(V) oxide from the
converter.
.............................................................................................................................. [3]
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(c) Stainless steel is an alloy.

(i) Which one of the diagrams, A, B, C or D, best represents an alloy?
Put a ring around the correct answer.

A B C

8 I

[1]

[Total: 9]
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8 Bromine is a red-brown liquid. When warmed, it forms an orange vapour. Exa;(l)'/,;er’s
Use
(a) Describe what happens to the arrangement and motion of the particles when bromine
changes state from a liquid to a vapour.
..................................................................................................................................... [3]
(b) Bromine can be obtained from bromide ions in seawater.
(i) The symbol equation for this reaction is:
Cl, + 2Br- —» 2Cl~ + Br,
Complete the word equation for this reaction.
...................... + bromide ions — i
[1]
(i) Bromine is very volatile, so it can be removed from solution by bubbling air through
the solution.
What do you understand by the term volatile ?
.............................................................................................................................. [1]
(c) Hydrogen reacts with bromine in the presence of a hot platinum catalyst to form hydrogen
bromide.
(i) Define the term catalyst.
.............................................................................................................................. [1]
(i) Hydrogen bromide reduces hydrogen peroxide, H,O,,.
2HBr + HO, —» Br, + 2H.O
Explain how this equation shows that hydrogen peroxide is reduced.
.............................................................................................................................. [1]
© UCLES 2011 0620/21/M/J/11 [Turn over
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(iii) A solution qf hydrogen pro_mide in vyater is called hyd_robrqmic acid. Exa;‘?;er,s
Hydrobromic acid has similar reactions to hydrochloric acid. Use
State the names of three products formed when hydrobromic acid reacts with sodium
carbonate.
.............................................................................................................................. [2]
[Total: 9]
© UCLES 2011 0620/21/M/J/11

www. XtremePapers.net



http://www.xtremepapers.com

15

BLANK PAGE

© UCLES 2011 0620/21/M/J/11

www. XtremePapers.net



http://www.xtremepapers.com

16

"("d'yu) @unssaud pue ainjelsadwa) wWool Je wp g SI seb Aue Jo 8jow auo JO SWN|OA 8y |

€01 20T T0T 00T 66 86 16 96 S6 6 €6 6 T6 06 Jaquinu (d1woye) uojosd = g q
al wnjwiag wnjuRIsuIg wnjuioyed wnaxag wnuny wnpuaWY wnuoin|d wnumdan wniuein wnunoelolg wnpoy L
17 ON PN w4 s3 10 g w) wy nd dN n ed ul JogquiAs alwore = X X LN
8ez cee SSeul JIWOoJe AR = © e
TL 0L 69 89 L9 99 <9 9 €9 29 19 09 69 89
wnpaing WINICUANA wninyL wnig3 wniw|oH wnisoidsAq wnigaL wniuljopes wnidoin3g wniewes wniyewold wniwApoaN wniwApoaseld wnuad
SalIas ploundy £0T-061
n7 aA wl 13 OH Aa aL PO n3 ws wd PN id o) Salias bloue .Em
S.T €LT 69T 19T S9T 29T 6ST LST ¢ST 0ST 44" wT ovT " c _t_ I_ HN wm%
1 68 88 18
wnupoy wnipey wnpuelq
v ey 14
Lze 9¢e
98 S8 8 €8 8 18 08 6L 8L LL 9L SL 172 €L cL | * LS 98 SS
uopey auneisy wniuojod unwsig pea wnirey L Anoss ploo wnupeld wnipu wniwso winuayy uaysbuny wnpejuel wniueH wnueyue] wnieg wniseed
uy W od 19 ad 11 BH ny id | SO 9y M el iH e ed SO
60¢ 02 v0e T0C L6T S6T 26T 06T 98T 8T 18T 8.1 6ET LET €ET
S €5 S 18 0S 67 8y Ly o 14 144 14 [14 114 o 6€ 8¢ A
uouax aulpo| wnunjaL Auownuy uL wnipuj wniwpe) PENIS wnipejled wnipoyy wnuayiny wnnauyos) wnuapgAjon wnIqoIN wniuooNz wnupA wnpuons wnipigny
X | a1 as us uj pPD by Pd yd ny ol ON aN 1Z A IS ad
T€T 12T 8¢t {449 61T STT 41 80T 90T €01 10T 96 €6 T6 68 88 S8
9€ S€ e €e 43 123 og 6¢ 8¢ Le 9¢ S¢ e €e [44 TC 0c 6T
:Duﬂ\fv_ aulwoig wniuaes dluesiy wniuewss wnies auiz kwanou [EXRIN) 1eqod uoJ| mmwcmm:ﬂ\‘ wniwoiyd wnipeuep wniueny wnipueds wnioed wnissejod
I 19 as SY 99 =29 uz no IN 00 = U 12 A 1L 3S €D A
8 08 6L S €L 0L S9 9 69 69 99 SS s 18 8y 14 oy 6€
8T LT 9T ST T €T 43 T
uobiy auuoyD nyns snioydsoyd uoolIs wnuwnpy wnisaubepy wnipos
v 10 S d IS v B eN
4 §'se 23 1€ 8¢ 12 e €C
0T 6 8 L 9 S 14 €
uoaN auuon|4 uabAxo uaboniN uoqed uolog wnifiag wniyin
SN = O] N o) d ad 1
0c 6T 9T ¥T 43 T 6 L
I T
wnigH uaboipAH
9H H
14 T
0 [IA 7 IA 7 A Al I 7 1] |
dnolio

S1UBWa|g aY) JO 3|qel d1poliad ayl
133HS v1lvd

Permission to reproduce items where third-party owned material protected by copyright is included has been sought and cleared where possible. Every

reasonable effort has been made by the publisher (UCLES) to trace copyright holders, but if any items requiring clearance have unwittingly been included the

publisher will be pleased to make amends at the earliest possible opportunity.

University of Cambridge International Examinations is part of the Cambridge Assessment Group. Cambridge Assessment is the brand name of University of

Cambridge Local Examinations Syndicate (UCLES), which is itself a department of the University of Cambridge.

0620/21/M/J/11

www.XtremePaoers.nell

© UCLES 2011



http://www.xtremepapers.com



