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1 Two resistors of resistance 10 Ω and 50 Ω are connected in parallel. 
 A cell is connected across the resistors as shown in Fig. 1.1.

    

50 Ω

10 Ω

    Fig. 1.1

 The current in the 10 Ω resistor is 0.15 A. The current in the 50 Ω resistor is 0.03 A.

 Calculate 

 (a) the current through the cell,

 current =  ............................................. A [1]

 (b) the potential difference across the 50 Ω resistor,

 potential difference =  .............................................  V [2]

 (c) the charge passing through the 10 Ω resistor in 5 minutes.

charge = ....................  unit ....................  [3]
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2 When ammonia is dissolved in water, an alkaline solution is produced.

 (a) (i) State the colour of Universal Indicator paper after it has been dipped into the 
solution.

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

  (ii) Which ion in the solution causes it to be alkaline?

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

 (b) When sulfuric acid is added to ammonia solution in a titration experiment, ammonium 
sulfate is produced.

  Complete the following sentences.

  Exactly 25.0 cm3 of ammonia solution is added to a conical flask using a

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

  A few drops of indicator solution are added to the conical flask and sulfuric acid is added

  slowly from a .......................................................... until the indicator shows that the

  solution is .......................................................... . [3]

 (c) Ammonium sulfate contains the ammonium ion NH4
+ and the sulfate ion SO4

2–.

  (i) Deduce the formula of ammonium sulfate.  ........................................................... [1]

  (ii) State a large-scale use of ammonium sulfate.

 .............................................................................................................................. [1]
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3 A satellite orbits the Earth as shown in Fig. 3.1. 

    

satellite

Earth

    Fig. 3.1

 (a) In every 24 hours the satellite travels a distance of 2.7 × 108 m at constant speed.

  Calculate the speed in m / s of the satellite.

 speed =  ........................................  m / s [2]

 (b) The satellite has a mass of 200 kg and the force on it is 45 N.

  Calculate the acceleration of the satellite.

 acceleration =  .......................................  m / s2 [2]
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4 A flower that has been cut in half is shown in Fig. 4.1.

    

petal

X

YZ

    Fig. 4.1

 (a) Name the structures labelled X, Y and Z.

X  ..............................................................

Y  ..............................................................

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

 (b) State and explain the main function of the petals of the flower.

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

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

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

 (c) In which part of the flower is pollen produced?

 ...................................................................................................................................... [1]
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5 The three states of matter are solid, liquid and gas.
 Fig. 5.1 shows the arrangement of the particles in a solid.

    solid

process A

process B
liquid gas

    Fig. 5.1

 (a) Complete Fig. 5.1 to show the arrangement of the particles in a liquid and in a gas.
  [2]

 (b) State the names of each of the processes A and B.

process A .................................................

process B ................................................. [2]
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6 (a) A physical property that changes with temperature can be used to measure temperature.

  Name two suitable physical properties.

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

 (b) State two differences between laboratory and clinical liquid-in-glass thermometers.

1.  ......................................................................................................................................

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

2.  ......................................................................................................................................

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

 (c) Some liquid-in-glass thermometers contain either mercury or alcohol.
  Some information about these liquids is shown in Fig. 6.1.

liquid melting point / °C boiling point / °C

alcohol –120   78

mercury   –39 370

    Fig. 6.1

  A liquid-in-glass thermometer is used to measure a temperature of –56 °C.

  Explain why the thermometer should contain alcohol, not mercury.

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

 ...................................................................................................................................... [1]
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7 Fig. 7.1 shows a model of digestion and absorption in the alimentary canal.

tubing permeable to water and
sugars, but not permeable to starch

water

beaker

starch solution
mixed with amylase

    Fig. 7.1

 (a) In this model, what represents,

  (i) the small intestine,

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

  (ii) the blood,

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

  (iii) the food?

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

 (b) After 20 minutes, the sugar maltose is present in the water in the beaker.

  Explain why.

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

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

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

 ...................................................................................................................................... [3]
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8 An electric iron has a power rating of 1800 W.

  (a) Calculate the energy converted into heat by the iron in 2 minutes.

energy = ........................................  unit ....................  [3]

 (b) The electric iron has a plug containing three wires.
  One of the wires is the live wire.

  Name the other two wires.

..............................................................  and  .............................................................. [2]
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9 The following is a list of gases.

    argon            carbon dioxide            carbon monoxide

    hydrogen        nitrogen        oxygen        sulfur dioxide

 Complete the following sentences using gases from the list.
 Each gas may be used once, more than once or not at all.

 (a) The gas that relights a glowing splint is ......................................... . [1]

 (b) The gas that produces only water when it is burned is ......................................... . [1]

 (c) A gas that is not present in polluted air is ......................................... . [1]

 (d) The gas that is produced during the incomplete combustion, but not during

  complete combustion, of hydrocarbons is ......................................... . [1]

 (e) The gas that is used in light bulbs is ......................................... . [1]
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10 Two permanent magnets and a piece of iron are placed end-to-end on a bench as shown in 
Fig. 10.1. 

 The poles of one magnet are shown.

    

iron

………… SN …………

permanent
magnet

permanent
magnet

    Fig. 10.1

 (a) (i) The iron becomes magnetised and is attracted to the nearest permanent magnet.
   On Fig. 10.1, mark the north pole and the south pole on the iron. [1]

  (ii) The two permanent magnets are repelling each other.
   On Fig. 10.1, mark the north pole and the south pole on the second permanent 

magnet. [1]

 (b) Fig. 10.2 shows an iron-cored transformer.

    

a.c. input
a.c. output

iron core

    Fig. 10.2

  The input is changed from alternating current to direct current.

  Explain why the transformer has no output.

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

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

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

 ...................................................................................................................................... [2]
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11 (a) State two ways in which sexual reproduction is different from asexual reproduction.

1.  ......................................................................................................................................

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

 (b) In the list below, draw lines to match the structures in the human male reproductive 
system to their different functions. One has been done for you.

penis carries sperm and also urine

structure function

prostate gland carries sperm but not urine

sperm duct
allows sperm to be released in the 
vagina

testis produces sperm cells

urethra secretes seminal fluid

[4]
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12 A mixture of aluminium and iron(III) oxide is placed in a crucible as shown in Fig. 12.1.

 The reaction is started using a magnesium fuse. 

    

crucible

magnesium fuse

mixture of aluminium
and iron(    ) oxide

sand

    Fig. 12.1

 The equation for the reaction is

    Fe2O3  +  2Al    2Fe  +  Al2O3

 The relative molecular mass of iron(III) oxide is 160.

 [Ar:  Al, 27;  Fe, 56].

 (a) Complete the following sentences.

  160 g of iron(III) oxide reacts with ...................... g of aluminium and produces 

  ...................... g of iron.

  16 g of iron(III) oxide reacts with ...................... g of aluminium and produces

  ...................... g of iron.

  8 g of iron(III) oxide produces ...................... g of iron. [4]

 (b) State the type of reaction that the aluminium undergoes.

 .................................................................. [1]
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13 Light passes through a glass block as shown in Fig. 13.1. 
 Some of the light is reflected from the surface of the glass block.

    

44˚

r

glass block

X

    Fig. 13.1

 (a) The angle of incidence is 44°.

  Calculate angle X.

 X =  .............................................. ° [1]

 (b) (i) State an equation for calculating refractive index.

[1]

  (ii) The refractive index of the glass is 1.48.

   Calculate the angle of refraction r.

 r =  .............................................. ° [1]
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14 Study the following reaction scheme.

    

ethene

burns in
oxygen

gas D + a catalyst

gas A + catalyst
ethane

gas B + liquid C ethanol

    Fig. 14.1

 (a) Identify substances A, B, C and D.

  gas A  .......................................................

  gas B  .......................................................

  liquid C  .....................................................

  gas D  ....................................................... [4]

 (b) In what way does the structure of ethene differ from that of ethane?

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

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

 (c) Two of the reactions in the scheme use a catalyst. 

  Suggest why a catalyst is used in these reactions.

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

 ...................................................................................................................................... [1]
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15 (a) (i) Define transpiration.

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

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

  (ii) Where does most transpiration occur in a plant?

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

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

 (b) An experiment is carried out to investigate water uptake and water loss in a potted 
plant.

  The results are shown in Fig. 15.1.

  

volume
of

water water
loss by

the plant

water
uptake by
the plant

0.00 6.00 12.00

time / hours

18.00 24.00

    Fig. 15.1

  (i) At which times is water uptake equal to water loss?

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

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

  (ii) A similar pattern of water uptake and water loss occurs over a period of several 
days.

   State the effect this pattern has on the plant.

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

 .............................................................................................................................. [1]
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16 A metal rod and a metal ring are shown in Fig. 16.1. 
 At room temperature, the hole in the ring is only just large enough for the rod to be pushed 

through it.

    metal ring

metal rod

    Fig. 16.1

 One end of the metal rod is heated strongly. The entire rod becomes hot.

 State

 (a) the method by which thermal energy is transferred through the rod,

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

 (b) why the heated rod will no longer pass through the metal ring.

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

 ...................................................................................................................................... [1]
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17 18
8O and 16

8O are two isotopes of oxygen.

 (a) (i) Complete Fig. 17.1 to show the number of protons and the number of neutrons in 
the nucleus of an atom of 18

8O.

   

nucleus containing

................... protons

and ................... neutrons.

    Fig. 17.1 [2]

  (ii) Complete Fig. 17.1 to show the electronic structure of an atom of 18
8O. [1]

 (b) Define the term isotope.

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

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

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

 (c) State two uses of oxygen.

1.  ......................................................................................................................................

2.  .................................................................................................................................. [2]
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18 Use words from the list to complete the sentences below.  

    blood        gland        kidneys        liver        nerves        target organ

 Each word may be used once, more than once, or not at all.  

 Hormones are carried in the ..........................................  from the  ..........................................

 that produces them to the ..................................... where they have their effect. 

 Most hormones are removed by being destroyed by the ...................................... . [4]
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19 A stone has a mass of 5.4 g and a volume of 1.8 cm3.

 (a) Calculate its density.

density = ....................  unit ....................  [3]

 (b) Some water is placed in a measuring cylinder. The stone is then added to the water.
  Fig. 19.1 shows the measuring cylinder containing the stone and the water.

    

cm3

5.0

4.0

water

stone

3.0

2.0

1.0

    Fig. 19.1

  Calculate the volume of the water in the measuring cylinder.

 volume =  .........................................  cm3 [1]
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20 The effect of mercury pollution from a chemical factory is described in Fig. 20.1.

  

micro-organisms in the
sea take in mercury

compounds but cannot
excrete them

fishermen eat fish

small fish feed on micro-
organisms, the flesh of
small fish then contains

up to 200 ppb of mercury

large fish feed on small
fish and micro-organisms,

the flesh of large fish
then contains up to

20,000 ppb of mercury

seawater now
contains 2 ppb

of mercury

seawater normally
contains 0.1 ppb
(parts per billion)

of mercury

factory gives out
chemical waste

containing mercury

    Fig. 20.1
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 (a) Which of the organisms described in Fig. 20.1 contains the highest concentration of 
mercury?

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

 (b) Use Fig. 20.1 to describe how mercury gets from the factory into the small fish.

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

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

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

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

 (c) The fishermen are in danger of mercury poisoning.  

  Explain why.

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

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

Permission to reproduce items where third-party owned material protected by copyright is included has been sought and cleared where possible. Every 
reasonable effort has been made by the publisher (UCLES) to trace copyright holders, but if any items requiring clearance have unwittingly been included, the 
publisher will be pleased to make amends at the earliest possible opportunity.

University of Cambridge International Examinations is part of the Cambridge Assessment Group. Cambridge Assessment is the brand name of University of 
Cambridge Local Examinations Syndicate (UCLES), which is itself a department of the University of Cambridge.
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