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Answer all questions.

1. (a) Use the data and key on the Periodic Table of Elements, shown on the back page of the
examination paper, to complete the following sentences.

(1)
(i1)
(iii)
(iv)

The chemical symbol for caesium is ... [1]
The element with the atomic number 5 1S ... [1]
The element which has the electronic Structure 2, 8,7 1S ..o [1]
The element which is in Group 2 and Period 2 1S ... [1]

(b) Using X to represent an electron, complete the following diagram to show the electronic
structure for an atom of sulphur. [1]

(c) In 1869 Mendeleev published a periodic table of elements, although many elements known
today had not been discovered at that time.

@
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How did Mendeleev overcome the problem of the unknown elements when
constructing his periodic table? [1]

What was Mendeleev able to predict about the unknown elements once he had
constructed his periodic table? [1]
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2. The diagram below shows some reactions of sodium.
white powder A
A oxygen, O,, in air
colourless solution
of C and < sodium > white powder B
hydrogen gas water, H,O chlorine, Cl,
(i) Give the chemical name for
L A [1]
I B o [1]
O C o [1]
(ii)) Balance the symbol equation for the reaction between sodium and oxygen. [1]
................... Na + ... O ——— ... Na,O

(iii)) A flame test was carried out on the white powder B. Describe what you would expect to see
during the flame test and give the reason for the observation. (2]

ODBSEIVATION ..o

REASON e
(iv) Before carrying out the experiment to show sodium reacting with water, a teacher needs to

complete a risk assessment and take safety precautions to minimise the risk.
Give one safety risk and what can be done to minimise it. [2]
SATELY TISK oo
ACHION 0 MINTIMISE TISK o
8
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3. (a) The diagrams below represent four different substances, carbon dioxide, CO,, methane,
CH,, nitrogen oxide, NO, and oxygen, O,, but not necessarily in that order.

CO O Ce0 @

(1)

(i)
(iii)

Give the letter A, B, C or D of the diagram which represents an element. Give the
reason for your choice.

Diagram ...
REASONI ...t [2]
Give the chemical formula for D. ... [1]

Using the information above, draw a diagram which represents one molecule of
ammonia, NH;. [1]

(b) The diagram below represents the chemical reaction between hydrogen and oxygen.

OO — U 3

State two ways in which this diagram shows the meaning of the term chemical reaction. [2]
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In 1912, Alfred Wegener suggested that all the continents must have once been joined together as
one big land mass called Pangaea. Other scientists would not believe him.

£ R

Pangaea Continents today

(i)  Give the reason for other scientists not believing Wegener. [1]

(ii)) Wegener’s idea that the continents were once joined together was finally accepted much
later.
Give three pieces of evidence Wegener used to support his idea. [3]

Turn over.
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5. The graph below shows the temperature change of the Earth’s surface over the last 1000 years and
has been used as evidence that global warming is taking place. Scientists started to record the
temperature of the atmosphere in England in 1659. Temperatures before 1659 are based on data
from ice layers, trees, etc.

Temperature
Change
/°C

_05 -

1000 1200 1400 1600 1800 2000

Year

Use the information above to answer parts (i) and (ii).
(1) I.  Between which two dates is the graph most reliable. ... and
II.  Give a reason for your choice of dates. [1]

(i1))  Give the date when the most significant change in the Earth’s temperature began to occur.

(1]

(iii))  If the trend continues as shown on the graph, the Earth’s temperature will continue to

increase.
State one consequence of the global warming caused by further increases in the Earth’s
temperature. [1]
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(a)

The table below shows the results obtained from a series of experiments to investigate the
reactivity of Group 7 elements (halogens).
Each halogen was added to a solution containing a different halide ion.

Solution of halide ion
Halogen
Sodium chloride | Sodium bromide Sodium iodide
Chlorine. Cl solution turns solution turns
12 orange brown
Bromine, Br, no reaction solution turns
brown
Iodine, I, no reaction no reaction
1) I.  Complete and balance the symbol equation for the reaction between chlorine
and sodium bromide solution. [2]
Cl, + NaBr ——————> s F o,
II.  Give the name for this type of reaction. ... [1]

(i1))  Use the results to describe a pattern in the reactions of halogens with different halide
ions in solution. [1]

Turn over.
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(b)  When chlorine reacts with hydrogen, hydrogen chloride is formed.

H—CCl

H—H + CI—Cl——>
H—Cl

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

Bond Amount of energy needed to break the bond/k]

H—H 436

Cl—Cl 243

H—CCl 432

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

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

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

(i1))  Using your answers to part (i) I and II, explain why the relative overall energy change
for the reaction is exothermic. [1]

(236-02)
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7. Nanoscience is the study of extremely small particles.
(i) Give the size range usually associated with nano-sized particles. [1]
(i1)  State an important difference between nano-sized materials and the same material at a larger
size. [1]
(ii1)  Nano-sized titanium dioxide and zinc oxide are used in some new sun creams which absorb
U.V. rays and yet are transparent. Suggest a possible reason for some scientists being
concerned about their use. [1]
(iv) Nano-sized silver has been used for many years in infection control. Give one example
where nano-sized silver particles are used to kill bacteria. [1]
4
(236-02) Turn over.
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8. Five different volumes of hydrochloric acid were made up to 100 cm® with water. 0-1 g magnesium
ribbon was then added to the five different concentrations of dilute hydrochloric acid.
The acid was in excess in each experiment. The temperature of the acid was kept the same in each
experiment.
The time taken for all the magnesium ribbon to react was recorded. The reaction was repeated
three times with each concentration and an average reaction time was calculated.
The table below shows the results obtained.

Volume of | Volume of Time for 0-1g of magnesium to react / seconds
acid water
fem? /em® Reaction 1 | Reaction2 | Reaction 3 Average reaction time
10 90 117 121 122 120
20 80 60 58 122 80
30 70 42 40 44 42
40 60 30 30 29 30
50 50 20 19 20 22
(i) Draw the graph using the data provided. [4]
A
Average
reaction
time
/ seconds
O >

Volume of acid | cm®
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11
(i)  State which volume of acid gave an unreliable average reaction time. ............ em®  [1]
(iii)  State what you would do to obtain a more reliable average reaction time for the volume of
acid given in part (ii). [1]
(iv) If the whole investigation was repeated using powdered magnesium instead of magnesium
ribbon, explain, using particle theory, why all the rates of reaction would increase. [2]
Turn over.
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FORMULAE FOR SOME COMMON IONS
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POSITIVE IONS NEGATIVE IONS
Name Formula Name Formula
Aluminium AP Bromide Br~
Ammonium NH4 Carbonate Co-
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 o
Lithium Li* Sulphate SO~
Magnesium Mg**
Nickel Ni**
Potassium K*
Silver Ag*
Sodium Na*

(236-02)

Turn over.



[0QUIAS Juowo[g —

~€— Joquunu J1uwoly/

16

<«—— IoquINU SSBI
:Ko3p wnunoy | wnipey | wnioues
68 88 L8
WV 1z R M e
uopey | ounesy | wnmojod| wnwsrg | pes1 | wnreyl | Amowpw | ploo wnipu] [ wnrwsQ | wnwayy | ugsSuny, | wnreuer | wnrujey | wnuegue | wnueg | wnisoe)
98 S8 8 €8 8 I8 08 6L LL 9L SL YL €L [ LS 9g ss
0 I n I 9
U W oo d o1 s e o LL 400 H 102 A3 I 261 SO 461 d g1 M gy UL g | 4H g ¥l ger P | S0 e
uoudy | ourpoy | wnunyar|Auownuy|  ulf, wnipu] | wnrwpe)| JIA[IS wnIpoyy [wnruayyny|wnneuydd junuapgljo| wniqorN | wntuoorrzl wnumx | wnpuong| wnpqny
v 39 s s 0S 6F 8y Ly St 44 €r w 82 or 6¢ 8¢ LE
X el Lz AL g as US 611 Mg POy v 801 U ¢y, M o | 2L 4 O g4 AN ¢ AT A s 1S g 9 g
u0)dAry | ourworg | wNUd[RS | OrUdsly  |wnmewop | wnien oury, 1oddop 1[eq0D uol]  |esoueSueA [wnrwory) | wnipeuea | wnrueyiy, [ wnipueog | wnioe) |wnissejod
9¢ g€ e €€ (43 1€ 0€ 62 Lz 9z ST (1 €z [« K4 0z 61
B 1 g S SV ¢ D¢ ¥D o, YZ o s 00 ¢ 2 ge | UN ¢ 1z A AL gy S £ oy A 6
uodry | ouuopy) | Inydng |snioydsoyq| woorig |wnrununpy wnisouSey [ wnipog
81 L1 91 S Pl €l Tl I
1 I 3
Voor IO ¢ S d ¢ 'S g IV 2 Wz N ¢
uooN | suuonp | uaSAxQ | ueSomiN | uoqre) uolog wni g | wnrpry
ot 6 8 L 9 S 4 €
I
°N d g Oy Ny J qdq °d 4 ",
wniPey CDWOH@\A:
z I
9
H ; H

14

€

dnoan

SINHNHTH 4O H'TAV.L OIAOIddd

(236-02)



