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Answer all questions.

(a) The following table gives information about some elements.
The Periodic Table of Elements is shown on the back page of this examination paper.

Element Electronic Group Period in which
structure number element is found
lithium 2,1 1 2
Chlorine .............................................. 7 3
magnesium N T B
.............................................. 2’8 ’ 1 1 3

(i) Complete the table above.

(i1))  Describe how the electronic structure of an element can be used to work out

I.  the group number of the element,

(4]
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(b) Complete the diagram below to show the electronic configuration of aluminium, atomic
number 13. [1]
8
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2. The following graph shows how levels of carbon dioxide in the air have changed between 1750
and the year 2000.
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(i) Compare the pattern of change shown in the graph before and after 1900. [2]
(ii) Give two possible reasons for the change seen after 1900. [2]
(iii) I.  Describe what effect these changes in levels of carbon dioxide are believed to

(236-01)

be having on the temperature of the Earth’s atmosphere. [1]
II.  What is the name given to this effect? [1]

III. Give one possible result of this change in the temperature of the Earth’s
atmosphere. [1]
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The following table gives information about the compounds formed between some metals and non

metals. Complete the table.

You may find the table of common ions on the inside of the back cover of this examination

paper useful when answering this question.

Compound Formula Metal ion Non metal ion
present present
Sodium chloride NaCl Na* Cr
Potassium sulphide ( K* S*
Calcium oxide Co | 0
Mg* CI

This question is about nanotechnology.

(i) State what is meant by a nanoparticle.

(1) Suggest the reason why nano-sized silver particles are used to coat the inner surfaces of

refrigerators.

nanoparticles in the atmosphere.

(236-01)

State and explain the reason why some people are concerned about the presence of free

Turn over.

[5]

[1]

(2]
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(a) Fillers can be used to fill dents in car bodies. These work by mixing a paste with a small
quantity of hardener. The paste does not harden until the hardener is added. The hardener
acts as a catalyst for the reaction.

State what is meant by a catalyst. [2]

(b) A student wanted to find out if the amount of catalyst made a difference to the rate at which
the paste hardened. She mixed a fixed amount of paste with different volumes of catalyst
and recorded the time it took for the paste to harden at room temperature, 20 °C. The results
obtained are given in the table below.

Volume of hardener added to the paste / Time taken for the paste to harden /
cm’ minutes
0.5 15.0
1.0 7.5
1.5 5.0
2.0 3.5
2.5 2.0
3.0 2.0

(236-01)
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Time /

min
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(i) Draw a graph of the results. [4]
A

0 >
0

Volume of hardener | cm’

(i)  Using your graph, describe what the results tell you. [2]

(iii))  State what you would expect to happen to the reaction rate if the experiment were
repeated at 50 °C. [1]

Turn over.
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(a) Crude oil can be separated into fractions using fractional distillation. The following table

shows some properties of the first three fractions collected.

Fraction Boiling Size of Colour of Ease of burning
point range molecules fraction
(No. C atoms)
A Up to 80°C Cl1-C6 colourless ﬁ;gnlll;s easily and burns with a clean
B 80 — 150°C C6-Cl11 yellow More difficult to light and produces
some smoke
C Over 150°C |Cl11 and above| dark orange ]f?;;ﬁgult fo ignite and gives smoky

Use the table above to help you answer this question.

I.  State which fraction, A, B or C, would be most useful as a fuel, giving a reason for

your anSwer.

Fraction ...

REOGSOT ...ttt e e s e ee s ee s eee s ees e eee s

[1]
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(b) Methane (natural gas) is also found in crude oil. When it burns in air, the following reaction
takes place:

CH, + 20, —— CO, + 2H,0

O
H
. /N
| 0=0 H H
H—C—H + _— O=—C=0 + 0O
| 0=0 /N
H H H

The relative amounts of energy needed to break the bonds in the above reaction are shown
in the table below.

Bond Amount of energy needed to break the bond | kJ
C—H 413
0=0 498
C=0 805
H—O 464

The amount of energy released in making a bond is equal and opposite to that needed to
break the bond.

(1) Use the bond energy values in the table to calculate the relative energy

I.  needed to break all the bonds in the reactants, [2]

(ii)) Calculate the overall energy change for the reaction. Use your answer to state and
explain whether the reaction is exothermic or endothermic. [2]

(236-01) Turn over.
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7. The reaction between Group 1 metals and chlorine can be carried out using the following

apparatus.
«~———gas jar
chlorine gas
%43 metal M burning
o %
(i) When metal M (M is not the chemical symbol for the metal) reacts with chlorine, a white

(236-01)

solid chloride, MCl, is produced.
When a flame test is carried out on this solid, a yellow-orange flame is seen. Use this
information to identify metal M. [1]

Give a balanced symbol equation for the reaction taking place, using M as the symbol for
the metal. [3]

Describe a test to distinguish between a solution containing chloride ions and a solution
containing iodide ions. Include the observations for both solutions in your answer. [3]
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FORMULAE FOR SOME COMMON IONS

11

POSITIVE IONS NEGATIVE IONS
Name Formula Name Formula
Aluminium AP Bromide Br~
Ammonium NH4 Carbonate COo-
Barium Ba®* Chloride Cl-
Calcium Ca” Fluoride F-
Copper(II) Cu* Hydroxide OH"
Hydrogen H* Todide |
Tron(I) Fe?* Nitrate NO;
Tron(I1I) Fe’* Oxide (03n
Lithium Li* Sulphate SO~
Magnesium Mg**
Nickel Ni**
Potassium K*
Silver Ag*
Sodium Na*

(236-01)

Turn over.



12

QweN

[0QUIAS Juowd[ — > X

<«—— IOqUINU IO}y

V |=—— 1oqunu ssepy
Koy wnunoy | wnipey | wniouelq
68 88 L8
v LTC v 9TC H £CC
uopey | suneisy | wnruojod| ynwsrg peo wnifeyr, | Amoion pPIoD wnune[d | wnipu] | wniwsQ | wowayy | uds3ung, | wnfeiue], | wnrujey | wnueyue]| wnueyg | wnisae)
98 S8 8 €8 [43 18 08 6L 8L LL 9L SL YL €L L LS 9¢ 5
Ul (444 W 0lc od 0lc RSl 60T ad LOT LL 0T MI 102 v L6l d S6l 11 6l SO 061 od 981 M P81 BL 181 JH 6L1 ¥l 6¢l vd LEL O eel
uoudy ourpo] | wnunaL | Auownuy ury, wnipu] | wnrupe)| IA[IS | wnipe[ed| wnipoyy |wniuayiny|wnnouyda] junuapghjoyf wniqoiN | wnruodiryl wnumn g | wnpuons| wnipiqny
129 €< (43 Is 0s 67 8 Ly or Sy 144 v w 184 or 6¢ 8¢ LE
°X 1€l I LTl oL 8CI qas cl us 6l1 uI SII PO 48! w< 801 Pd 901 ud €01 d 1ot oL 66 O 96 aN €6 Tz 16 A 68 ) 88 d 98
uoldAry] | ourworg | WNMUQRS [ OMUASIY  |wnwewson | wnien oury, 1oddop [OYOIN J[BqQ0D uol]  |esoueSueA [wnnuwoIy) | wnipeue | wniuel], | wnipueos | wnioe) (wnisseiod
9¢ Se 143 (33 [43 £3 0€ 6C 8¢ LT 9T 4 e €C (44 ¥4 0T 6l
! 8 1d 08 oS 6L SV SL °D €L ®D 0L uz <9 R 9 N 6S 00 6S °d 9¢ N 99 O [43 A IS L 8 oS Sy €D oy A 6¢
uofry | sumopy) | Inydng [snioydsoyd| woorig |wniununpy wnisaugey | WNIPOS
81 LT 91 ST 4! €l cl 1T
v oy D S S [43 d £3 'S 8¢ v LT wz T N €C
UOIN suron[] | uda8AxQ | ueSomiN | uogre) uolog wnIfA1eg | wniypry
ol 6 8 L 9 S ¥ €
°N 0T mm_ Om: Z.v_ UN_ m: omm ﬁdh
wnipy ua30IpAH
[4 I
°H | H

14

€

dnouan)

SINHNHTH 4O H'TAV.L OI1dOIIdd

(236-01)



