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1.

Answer all questions.

The following diagram shows an outline of the Periodic Table of Elements.

You may find the Periodic Table shown on the back page of this examination paper useful in
answering this question.

(a)  Using the letters A-E, show the position of the following elements on the diagram above.

[3]

A — the most reactive alkali metal

B — the least reactive halogen

C — the gas used to fill weather balloons

D — the element that reacts with sodium to produce sodium chloride
E — the element with electronic structure 2,8,2

(b) Complete the diagram below to show the electronic structure of the element shown in
position X in the table above. [1]

(c¢)  State how the electronic structure can be used to determine an element’s atomic number.

(1]
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2. (a) Crude oil is a mixture of compounds called hydrocarbons which can be separated into

fractions in a fractionating column as shown below.

—> refinery gases

— —— petrol

——— naphtha

fractionating
column

——— paraffin

— — > diesel

— —— fuel oil

—> bitumen

(i) Name the elements present in all hydrocarbons. [1]

(i) State what must happen

I.  to the crude oil before it enters the column at point A, [1]
II.  in order to collect the fractions as liquids. [1]
(iii)  Give the name of this process. [1]
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(iv)  Explain why petrol is collected above diesel in the fractionating column. [2]
(b)  The following graph shows how the average price of crude oil changed between 1998 and
2008.
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(1) State the trend in oil price over this period. [1]
(i)  Suggest a reason for this trend. [1]
8
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3. (a) The diagram below shows some reactions of dilute hydrochloric acid. o

magnesium chloride
solution and gas B

)
metal
carbonate A
zinc chloride | dilute hydrochloric > colourless
solution metal acid sodium solution C
oxide E hydroxide
solution
calcium
y
calcium chloride
solution and gas D
Give the chemical name for
(1) metal carbonate A, s (1]
(1) gas B, e [1]
(i) colourless solution C, e [1]
(V) gaS D, e [1]
(v) metal oxide E. [1]

(b)  When magnesium chloride reacts with sodium hydroxide, a white precipitate of
magnesium hydroxide is formed.

Use the table of common ions on the inside of the back cover of this examination paper to
give the chemical formula of magnesium hydroxide. [1]

Formula of magnesium hydroxide ...

© WJEC CBAC Ltd. (0236-02)



4. The following diagram shows some of the tectonic plates which make up the Earth’s crust.
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Use the diagram above to answer parts (a) and (b).

(a) Name two plates that are moving towards each other. [1]

(b)  Describe how new rock is formed at the boundary between the Eurasian and the North
American plates and name the type of rock formed. [3]
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State what is meant by nanoscience. [1]

One example of the application of nanoscience is the use of nano-silver particles to coat
the inner surfaces of refrigerators. Give the property of nano-silver that explains why it
can be used in this way and give another use that depends on this property. 2]

Property

Other use

Give one reason why some people are concerned about the use of nano-particles such as
nano-silver. [1]
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Jane studied the rate of the reaction between hydrochloric acid and calcium carbonate. Three o

different experiments, A, B and C, were carried out using the same mass of calcium carbonate
and with the acid in excess each time. The volume of gas produced was measured over time.
The results of these experiments are shown in the graphs below.

Volume of gas

Time

State and explain, using particle theory, two factors that may be responsible for the different
rates seen above. [5]
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(a)  The following graph shows global carbon dioxide emissions between 1850 and 2004. !

/ billion tonnes

Mass of carbon dioxide emitted

AN N NN M AN NN
Year
(1) Describe the trend in carbon dioxide emissions between 1850 and 2004. [2]

(i) State what effect this change is likely to have on the average temperature of the
Earth’s atmosphere. [1]
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(b)  Alternative fuels such as ethanol are becoming increasingly important.

One method of producing ethanol is to react a hydrocarbon called ethene with water as
shown in the following equation.

C=C + H—O—H —— H—C—C—O—H

This reaction is exothermic and gives out 42 kJ of energy.

(i) The energy released when forming bonds in the product is 3234 kJ.
Calculate the energy needed to break all bonds in the reactants. [1]

(i)  Use your answer in (1) and the bond energies shown in the table below to calculate

the amount of energy needed to break a C=C bond. [2]
Bond Amount of energy needed to break the bond / kJ
C—H 413
O—H 464

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

Examiner
only
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8. Group 1 elements are known as the alkali metals due to the way they react with water.

(a) Describe the observations made when lithium, sodium and potassium react with water.

[3]

(b)  Write a balanced symbol equation for the reaction between sodium and water. [3]

© WJEC CBAC Ltd. (0236-02)
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9. A technician has three solutions, A, B and C. The solutions are known to be sodium chloride,
potassium iodide and silver nitrate but not necessarily in that order.
The following table shows the results obtained when the solutions were added to each other.
Solution A B C
A white precipitate yellow precipitate
formed formed
B Whlt? precipitate no reaction
ormed
C yellovt&j precipitate 1o teaction
ormed
not carried out
(a)  Give the meaning of the term precipitate. [1]
(b)  Use the results given to identify solutions A, B and C. [2]
A e
B o
C e
3
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Question
number

Write the question numbers in the left-hand margin
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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 NH,* Carbonate CO,>”
Barium Ba** Chloride Cr
Calcium Ca®* Fluoride F~
Copper(II) Cu** Hydroxide OH
Hydrogen H* Todide 1
Iron(1I) Fe?* Nitrate NO,"
Iron(I1I) Fe3* Oxide 0
Lithium Li* Sulphate S0,
Magnesium Mg**
Nickel Ni**
Potassium K*
Silver Ag®
Sodium Na*
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