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INSTRUCTIONS AND INFORMATION TO CANDIDATES

• Candidates answer on the Question Paper in the spaces provided.
• Write your Centre Number, Candidate Number and Name in the spaces at the top of this page. 
• Write in dark blue or black pen.
• You may use a soft pencil for any diagrams, graphs or rough working.
• Do not use correction fluid.
• Do not write in the margin For Examiner’s Use.

Section A
• Answer all questions.

Section B
• Answer any two questions, one on physics and one on chemistry.
• Write your answers on the answer sheets at the end of this booklet.

• The number of marks is given in brackets [  ] at the end of each question     
or part question.

• You will lose marks if you do not show your working or if you do not use             
appropriate units.

• Take the weight of 1 kg to be 10 N (i.e. acceleration of free fall g = 10m/s2).
• The Periodic Table is printed on page 20.
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SECTION A

Answer all the questions in this section.

1 The following is a list of experimental techniques. 

chromatography              crystallisation              filtration     

fractional distillation           simple distillation          precipitation      

From the list choose a suitable technique for each of the following.

(a) Identification of ions in a water sample.

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

(b) Obtaining pure water from pond water.

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

(c) Obtaining a soluble salt prepared from an acid and excess metal oxide.

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

(d) Purification of table salt from sea salt.

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

(e) Separation of crude oil fractions.

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

[5]
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2 Trolley A of mass 6 kg runs down a sloping track as shown in Fig. 2.1.

4kg

6kg

1.5m

trolley A

trolley B

Fig. 2.1

The vertical distance through which trolley A moves is 1.5m.

(a) Ignoring friction between trolley A and the track, calculate the kinetic energy 
of trolley A at the bottom of the track. (Take g = 10N/kg).

Kinetic energy .........................................  [3]

(b) Trolley A then collides with a second stationary trolley B of 4kg and the 
trolleys lock together.

(i) Calculate the velocity of trolley A before the impact.

Velocity of trolley A ........................... m/s [2]

(ii) Calculate the velocity of the two trolleys after the impact.

Velocity of the two trolleys ..............................m/s [3]

[8]
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3 Table 3.1 shows information about halogens.

Table 3.1

Element Electronegativity State at room 
temperature Boiling Point/ºC

fluorine 4.0 gas −188

chlorine 3.0 gas −34

bromine 2.8 liquid 59

iodine 2.7 solid 184

(a) State one other property, of the elements in the table, that also shows a trend.

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

(b) Explain the trend in boiling point from fluorine to iodine.

 ......................................................................................................................

 ......................................................................................................................

 ......................................................................................................................

 ......................................................................................................................

 ......................................................................................................................

 ......................................................................................................................  [3]

(c) Fluorine can oxidise chloride ions to chlorine.

(i) Use the information in the table to explain this fact.

 ...............................................................................................................

 ...............................................................................................................

 ...............................................................................................................

 ...............................................................................................................  [2]

(ii) Write down the half-equation for this oxidation.

 ...............................................................................................................  [2]

[8]
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4 The displacement-time graph of a vibrating tuning fork is shown in Fig. 4.1.
1.0

−1.0

0.001 0.002 0.003 0.004 time/s

displacement/mm

Fig. 4.1

(a) Describe the motion of the tuning fork.

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

(b) Use the graph in Fig. 4.1 to determine

(i) the maximum amplitude,

Maximum amplitude ......................... mm [1]

(ii) the frequency of the tuning fork.

Frequency...........................................Hz [3]

(iii) State the time at which the speed and the acceleration of the tuning fork 
is maximum.

Time when speed is maximum ...........................s 

Time when acceleration is maximum .................s [2]

(c) Explain why the amplitude decreases with time.

 ......................................................................................................................

 ......................................................................................................................

 ......................................................................................................................

 ......................................................................................................................  [2]
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(d)  (i) When a vibrating tuning fork is held against the body of a musical 
instrument, the sound produced has the same frequency as the 
frequency of the tuning fork.

Explain why.

 ...............................................................................................................

 ...............................................................................................................

 ...............................................................................................................

 ...............................................................................................................

 ...............................................................................................................

 ...............................................................................................................  [3]

(ii) Describe how the body of a musical instrument produces a sound wave.

 ...............................................................................................................

 ...............................................................................................................

 ...............................................................................................................

 ...............................................................................................................  [2]

[14]
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5 Fig. 5.1 shows the process of extracting aluminium from its ore.

+ + +

anodes 
(positive electrodes)

cathode
(negative electrode)

aluminium

molten aluminium oxide
dissolved in cryolite

Fig. 5.1

(a) State the name of the ore of aluminium and give the formula of the main 
constituent in the ore.

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

(b) Aluminium is a very reactive metal and yet it is used to make products such 
as cooking pans.  

Explain why aluminium is used to make such items.

 ......................................................................................................................

 ......................................................................................................................

 ......................................................................................................................

 ......................................................................................................................

 ......................................................................................................................  [3]

(c) Write down equations for the reactions occurring at the anodes and cathode.

Anodes  .........................................................................................................

Cathode  .......................................................................................................  [2]

(d) Copper is extracted from its ore, copper pyrites, which is mainly copper 
sulfide. Copper sulfide is separated from the ore and heated in oxygen to 
remove sulfur as sulfur dioxide.  

Explain why aluminium cannot be extracted in this way.

 ......................................................................................................................

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

[7]
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6 Fig. 6.1 shows a sketch of a generator.

a

b c

d

N S

slip rings

Fig. 6.1

(a) What type of generator is shown in Fig. 6.1?

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

(b) Explain how current is produced by the generator in Fig. 6.1.

 ......................................................................................................................

 ......................................................................................................................

 ......................................................................................................................

 ......................................................................................................................  [2]

(c) The output of the generator is connected to a cathode-ray oscilloscope 
(c.r.o.).  Fig. 6.2 shows a screen of the c.r.o.

settings

time base: 5ms/div

y - gain : 8v/div

Fig. 6.2

(i) Use the diagram to calculate the peak voltage.

Peak voltage ...........................................  [2] 
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(ii) Calculate the root-mean-square (RMS) value of the potential difference.

Root-mean-square value .....................................  [2]

(d) Predict how the shape of the graph on the screen would change if both a 
diode and a capacitor were added to the circuit.

 ......................................................................................................................

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

[8]
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7 Ozone is found in both the upper and lower atmosphere.

(a) Distinguish between the effects of ozone in both the upper and lower 
atmosphere.

 ......................................................................................................................

 ......................................................................................................................

 ......................................................................................................................

 ......................................................................................................................  [2]

(b) The concentration of ozone in the upper atmosphere was depleted due to 
the presence of CFC's (chlorofluorocarbons).  In the lower atmosphere the 
very stable CFC's have no effect on ozone concentration.

(i) Explain why CFC's have no effect on lower level ozone concentrations.

 ...............................................................................................................

 ...............................................................................................................

 ...............................................................................................................

 ...............................................................................................................  [2]

(ii) Describe the reactions that led to ozone depletion in the upper 
atmosphere.

 ...............................................................................................................

 ...............................................................................................................

 ...............................................................................................................

 ...............................................................................................................

 ...............................................................................................................

 ...............................................................................................................

 ...............................................................................................................

 ...............................................................................................................  [4]

(c) Ozone acts as a greenhouse gas.

Describe the effect of greenhouse gases on global temperatures and how 
this can affect the planet.

 ......................................................................................................................

 ......................................................................................................................

 ......................................................................................................................

 ......................................................................................................................  [2]

[10]
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SECTION B

Answer one Physics and one Chemistry question.
Write your answers on the answer sheet provided at the end of the booklet.

PHYSICS SECTION
1 Monochromatic light of wavelength 200nm falls onto the clean metal plate of a 

negatively charged electroscope.  The electroscope discharges.

(a)  (i) Describe what causes the discharge of the electroscope. [1]

(ii) In another experiment light of the same frequency is incident on the cathode 
in an evacuated glass tube.  The maximum kinetic energy of the electrons 
is measured as 2.73 x 10-19J.  

Calculate the minimum frequency of light that will cause the emission of 
electrons from the metal surface.  (h = 6.626 x 10-34Js;  c = 3.0 x 108m/s) [4]

(b) The emission of electrons is explained using the particle nature of light, where 
the energy of light is quantised.

(i) State what is meant by the phrase the energy of light is quantised. [1]

(ii) Describe how this idea explains the frequency dependency of the emission 
of electrons from a metal. [3]

(c) Light is described as having a dual wave-particle nature.

(i) Give evidence of light showing wave nature. [2]

(ii) Electrons can also be described as having a dual wave-particle nature.  
Give evidence for electrons showing particle and wave behaviour. [2]

(d) Describe the production of monochromatic light by a laser. [7]

[20]

2 Incandescent light bulbs are made up of a tungsten filament in a glass bulb filled 
with an inert gas.

(a)  (i) In terms of the kinetic particle theory explain the expansion of the tungsten 
filament as its temperature increases when switched on. [3]

(ii) Describe the transfer of heat through the filament. [3]

(iii) Suggest why the glass bulb gets hot. [1]

(iv) State why the bulb is filled with an inert gas. [1]

(b) Resistivity is an intrinsic property of a material that measures how strongly a 
given material opposes the flow of current.

(i) State the relationship between the resistance of the tungsten filament of a 
light bulb, its resistivity, length and cross-sectional area.  
Do not give a formula. [3]

(ii) Describe a method to determine the cross-sectional area. [4]



12

8322/2/17

(c) The resistivity of a semiconductor, like silicon, decreases with increasing 
temperature.  Explain this in terms of bonding. [2]

(d) Diodes are semiconductor devices that are used for current rectification.

(i) Draw a simple circuit diagram including an a.c. power supply, a diode and 
a load. [2]

(ii) Sketch the trace observed on the screen of an oscilloscope connected 
across the load. [1]

[20]



13

8322/2/17 [Turn over

CHEMISTRY SECTION
3  (a) Use s, p and d notation to show the electron configuration of a chloride ion. [2]

(b) Explain the change in radius when a chlorine atom changes into a chloride ion. [3]

(c) With the help of a dot and cross diagram explain how potassium chloride is 
formed from potassium and chlorine atoms. [3]

(d) Explain why the melting point of sodium chloride is higher than that of potassium 
chloride. [3]

(e) Explain why molten sodium chloride is a good conductor of electricity but not 
solid sodium chloride. [2]

(f) With reference to electrical conductivity, explain the difference between diamond 
and graphite. [3]

(g) A healthy diet includes milk. Milk can be up to 5% fat.  Fat is a derivative of 
glycerol and fatty acids.

(i) Name and draw the link between glycerol and 3 fatty acids. [2]

(ii) Compare the structure of fat with terylene. [2]

[20]

4  (a) Describe the process of separating nitrogen from liquid air. [4]

(b) Give a reason why nitrogen gas is unreactive. Draw a molecule to support your 
answer. [2]

(c)  (i) Name and discuss the process which uses nitrogen gas to manufacture 
ammonia. State the reaction conditions for this reaction and include the 
balanced chemical equation with the state symbols. [5]

(ii) Construct an equilibrium constant expression, Kc , for the reaction in                
(c) (i), using symbols. [1]

(iii) The Kc for this reaction, at 673 K is 8.60. At the equilibrium there are 
1.00×10-2 moles of ammonia and 1.00×10-2 moles of hydrogen in a 10 dm3 
flask at 673 K.

Calculate the concentration of nitrogen in the flask at equilibrium. [4]

(d) The formation of ammonia from nitrogen and hydrogen is an exothermic process. 
Explain how the Kc will change if the

(i) temperature is decreased, [2]

(ii) pressure is increased. [2]

[20]
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Answer sheets for Section B
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