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Answer all questions.

1. You may find the Periodic Table of Elements shown on the back page of this examination paper
helpful when answering this question.

(a) The following diagram shows the structure of an atom of helium.

A
/
B

(i) Name the parts of the atom labelled A and B. [2]

A e

B oo
(ii) I. Give the symbol of the element that is in the same group as helium in the
Periodic Table but in period 2. [1]
II. Give the electronic structure of this period 2 element. [1]

(iii)  Explain why these elements are found in the same group of the Periodic Table. [1]
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(b) Element X is found in period 3 of the Periodic Table. An atom of X is shown below.
I.  Use the diagram above to explain why this element is to be found in period 3. [1]
II. Name this element. [1]
7
(236-02) Turn over.
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2. The following graph shows the volume of carbon dioxide produced when excess limestone is
added to 100 cm® of hydrochloric acid at room temperature.
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(i) Use the graph to find

I.  the volume of carbon dioxide produced after 20 seconds, [1]
..................................... cm®
II.  the time taken for the reaction to stop. [1]
..................................... seconds

(i1) I.  On the grid above, draw the curve you would expect if the reaction were repeated
using exactly the same volume and concentration of acid at a higher temperature
with the limestone still in excess.

Label the graph A. [2]

II. Give areason, in terms of particles, for the difference in the rate of reaction. [2]

(236-02)
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(iii))  On the grid below, draw a curve to show how the mass of limestone would change during
the reaction. [2]
A
mass of
limestone
time
8
(236:02) Turn over.




3.

The following pie chart shows the composition of the atmosphere on Mars.

(1)

(236-02)

Scientists have been studying the planet Mars and believe that its atmosphere is the same as that
which was originally present on the Earth. They have also found that ice exists in craters there.

nitrogen argon 1.6%

2.7%
other gases such as
water vapour
0.4%

carbon dioxide
95.3%

Give two substances named above that were also the main gases present in the Earth’s early
atmosphere. [2]

It is believed that the ice in craters on Mars may have been formed from its atmosphere.
Explain how this may have happened. [2]

Give two differences in the composition of the atmosphere of Mars and that present on the
Earth today. [2]
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4. The following diagram shows the sizes of objects on a nanometre scale.

(1)

(ii)

(iii)

(236-02)
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From the scale above, give the range of nano-sized particles used in nanotechnology. [1]
nm.

A biodegradable plastic tube, coated with nano-sized silver particles, can be inserted into a

person’s urinary tract to treat infections.

I.  State the property of nano-silver particles that allows them to be used in this way. [1]

II.  Give one other use of nano-silver particles that relies on this property. [1]

(1]
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(a) A student is given three solutions, A, B and C. He carries out tests to identify each. The
results of the tests are shown below.

Test
Solution Flame test Addlthn .Of Aaidmon of sz?ver
dilute acid nitrate solution
A Orange-yellow Carbon dioxide Not carried out
flame gas produced
B Oranﬂge—yellow No reaction White precipitate
ame
C Lilac flame No reaction Yellow precipitate
Use the results above to identify the compound present in each solution. [3]
A e
B o
C e
(b)  When chlorine is added to potassium iodide solution, the solution turns brown. Complete
and balance the following symbol equation for this reaction. [3]
...................... Cly, 4 . TP e

(236-02)
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6. The following is a simplified diagram showing the Earth’s tectonic plate boundaries.
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(i) Explain how the movement of the South American and African plates leads to the formation
of new igneous rock. [3]

(i) Place X on the diagram to show where the movement of two plates could result in the
denser plate being driven downward. [1]

(i)  Alfred Wegener proposed the idea of continental drift in 1915. However, other scientists did
not accept his idea until the 1960’s.

I.  Give one piece of evidence that Wegener used to support his idea. [1]
II.  Give the main reason why his ideas were not immediately accepted. [1]
Turn over.
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7. (a) Crude oil is a mixture of compounds known as hydrocarbons. The following apparatus is
used in the laboratory to separate crude oil into its fractions.

thermometer

water out
/!

/

cold water in

A

HEAT

Explain how this process works. [3]

(b) The combustion of methane is shown in the equation below.

0
H /N
| 0—0 H H
H—C—H + — > 0=C=0 + /o\
| 0—0 H u

(1) This reaction is exothermic and has an overall energy change of 818kJ. Explain why
this reaction is exothermic. [1]

(236-02)
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(i1) Hydrogen is another good fuel. The following equation shows how it burns.
O
7N\
H—H H H
+ 0=0 —/ /O\
H—H H H
The relative amounts of energy needed to break the bonds in the above diagram are
shown in the table.
Bond Amount of energy needed to break the bond / k]
H—H ?
0=0 496
O—H 464

(236-02)

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

I.  The overall energy released during this reaction is 488 kJ.

Using this figure and the table above, calculate the amount of energy needed to
break the H — H bond. [4]

Energy needed to break H—H bond is ...........cccccocc..... kJ.

II. Give one reason why burning hydrogen is considered better for the
environment than burning methane. [1]

Turn over.
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8. Atechnician found that the labels had come off bottles containing the alkali metals lithium, sodium
and potassium. Describe a simple test she could carry out in order to identify the metals. Give a
safety precaution she must take and describe the expected observations for each metal. [4]
4
(236-02)
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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 I-
Tron(I) Fe?* Nitrate NO;
Tron(III) Fe’* Oxide (03n
Lithium Li* Sulphate SO~
Magnesium Mg**
Nickel Ni**
Potassium K*
Silver Ag*
Sodium Na*

(236-02)
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