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1 Figure 1.1 shows two different types of cell.

neurone cell bacterial cell

not to scale

 Figure 1.1

 (a) Identify three differences between the structure of the neurone cell and the structure of the 

bacterial cell shown in Figure 1.1.

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

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

3  ................................................................................................................................................

 [3]

 (b) Name the type of neurone shown in Figure 1.1.

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

 (c) Complete the sentence about neurones.

  Neurones are cells specialised to conduct .................................................. impulses. [1]

 (d) Some bacteria cause disease.

  Circle the name given to disease-causing organisms.

 antibiotic    decomposer    enzyme    pathogen [1]
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 (e) The human body defends itself against disease-causing organisms.

  Describe two of the body’s defences against disease-causing organisms.

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

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

 [2]

 (f) Bacteria and humans are both living organisms.

  Complete Table 1.1 to name each of the characteristics of living organisms described.

  One has been done for you.

 Table 1.1

description name

ability to detect and respond to changes 

in environment
sensitivity

removal of waste products and 

substances in excess 

taking in of materials for energy, growth 

and development

 [2]

 [Total: 10]
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2 (a) A student investigates the effect of exercise on breathing rate.

  The student:

• counts their number of breaths for 1 minute before exercise

• exercises vigorously for 4 minutes

• counts their number of breaths per minute every minute during the exercise

• continues counting their number of breaths per minute for 2 minutes after the 

exercise finishes.

  (i) The line on Figure 2.1 shows the breathing rate of the student before exercise.

   Sketch a line to complete the graph showing how the student’s breathing rate will 

change during the investigation.

0 1 2 3 4 5 6 7

time / min

breathing

rate / breaths

per min

 Figure 2.1

 [2]

  (ii) The student also investigates the effect of exercise on depth of breathing.

   The student finds that the volume of air breathed in with each breath at rest is 0.5 dm3.

   During exercise, this increases to 3.0 dm3.

   Calculate the percentage increase in the volume breathed in during exercise.

 percentage increase =  ..................................................... % [2]
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 (b) In another investigation, the student uses the equipment shown in Figure 2.2.

solution Y

test-tube A test-tube B

mouthpiece

 Figure 2.2

  The student breathes in and out through the mouthpiece.

  Solution Y turns milky in test-tube B only.

  (i) State the name of solution Y.

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

  (ii) Explain why solution Y turns milky in test-tube B only.

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

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

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

 (c) During exercise, the body needs energy for muscle contraction.

  (i) Name the process that releases energy for muscle contraction.

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

  (ii) State one other use of energy in living organisms.

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

 [Total: 9]
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3 Figure 3.1 shows an insect-pollinated flower.

C D

E

F

G

B

A

 Figure 3.1 

 (a) (i) Using letters A–G from Figure 3.1, identify:

   a filament ..................

   a style ..................

   a sepal. ..................

 [3]

  (ii) State two ways that insect-pollinated flowers are adapted for pollination.

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

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

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

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

 [2]
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 (b) Draw one straight line from each word to its definition.

 word definition

 [3]

 (c) Plants need water for photosynthesis.

  Describe how water for photosynthesis is transported from the soil to the leaf.

  Include ideas about:

• the names of the cells water passes through

• the process by which water moves from cell to cell.

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

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

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

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

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

 [Total: 11]

contains female gamete

contains pollen

male gamete

fusion of nuclei of male and 

female gamete

transfer of male gamete from 

anther to stigma

fertilisation

pollination

ovule
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4 Figure 4.1 shows a photograph of a Sumatran tiger.

 Figure 4.1

 The Sumatran tiger is the top predator in its food chain.

 The Sumatran tiger catches and eats animals called deer.

 (a) Place ticks (✓) to show all the words which describe the Sumatran tiger.

  producer 

  consumer 

  herbivore 

  carnivore 

  decomposer 

 [1]

 (b) The Sumatran tiger is also part of a food web.

  Describe what is meant by a food web.

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

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

 (c) The Sumatran tiger is critically endangered.

  There are fewer than 400 surviving.

  (i) One reason they are endangered is the destruction of their habitats.

   Suggest two other reasons why the Sumatran tiger is endangered.

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

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

 [2]
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  (ii) The habitat of the Sumatran tiger is destroyed by deforestation.

   State two undesirable effects of deforestation apart from its effect on the tigers.

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

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

 [2]

  (iii) The forest is often cut down and replaced with oil palm trees.

   Palm oil is used in cooking and the production of food, soap and cleaning products.

   Place a tick (✓) in one box to identify this reason for habitat destruction.

   area used for crop production 

   area used for livestock production 

   building houses on the land 

   pollution of habitat 

 [1]

 (d) The thin stripes on the fur of the Sumatran tiger are an adaptation.

  They allow the tiger to be camouflaged in their habitat of trees.

  Complete the sentences to describe how the Sumatran tiger developed these thin stripes.

  Within the population of tigers, there is genetic .................................................. .

  Those tigers with the adaptation of .................................................. survived.

  They reproduced and passed on the .................................................. for the adaptation to

  the next generation.

  This process continued for many generations and is called natural selection.

 [3]

 [Total: 10]
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5 (a) Draw one line from each chemistry word to its description.

 chemistry word description

 [4]

 (b) A student investigates the rate of reaction between calcium carbonate and dilute 

hydrochloric acid.

  The student does four experiments, A, B, C and D.

  The student uses the same mass of powdered calcium carbonate and the same volume of 

acid in each experiment.

  Table 5.1 shows the temperature and the concentration of acid used in each experiment.

 Table 5.1

experiment
temperature of acid 

/ °C

concentration of acid

g / dm3

A 20 36.5

B 50 36.5

C 20 73.0

D 50 73.0

a chemical reaction involving 

simultaneous oxidation and reduction

diamond and graphite contain atoms 

of this element

a substance that contains no water

this element forms 21% of clean 

dry air

a noble gas

anhydrous

argon

carbon

oxygen

redox

* 0000800000010 *
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  (i) Predict which experiment, A, B, C or D, has the slowest rate of reaction.

   Explain your answer using information from Table 5.1.

   experiment ................

explanation  ........................................................................................................................

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

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

 [2]

  (ii) Suggest the pH of the dilute hydrochloric acid used.

 pH =  .........................................................  [1]

  (iii) The student uses universal indicator to determine the pH of the dilute hydrochloric acid.

   Suggest the colour of the universal indicator after it has been added to the acid.

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

  (iv) Suggest why the student cannot use methyl orange indicator to determine the pH of the 

dilute hydrochloric acid.

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

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

  (v) Calcium carbonate reacts with dilute hydrochloric acid to produce a gas.

   State the name of this gas.

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

 [Total: 10]
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6 (a) The molecular formula of ethanol is C2H5OH.

  (i) Determine the total number of atoms shown in this formula.

 number of atoms =  .........................................................  [1]

  (ii) Complete Figure 6.1 to show the displayed formula of ethanol.

C C

 Figure 6.1

 [2]

  (iii) State the type of chemical bonding between the carbon, hydrogen and oxygen atoms in 

a molecule of ethanol.

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

  (iv) Calculate the relative molecular mass, M r, of ethanol.

   [A r: C, 12; H, 1; O, 16]

 relative molecular mass M r =  .........................................................  [2]

 (b) Ethanol is a liquid at room temperature.

  Describe the motion and separation of the particles in a liquid.

motion  .......................................................................................................................................

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

separation  .................................................................................................................................

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

 [2]
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 (c) Explain why ethanol is not a hydrocarbon.

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

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

 (d) Ethanol is used as a fuel.

  State one other use for ethanol.

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

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

 (e) Complete the word equation for the complete combustion of ethanol.

  ethanol  +  .....................................    .....................................  +  ..................................... [2]

 [Total: 12]
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7 Copper, iron, magnesium and zinc are metals.

 (a) State two general physical properties of metals.

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

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

 [2]

 (b) Table 7.1 shows observations made when copper, iron, magnesium and zinc are added to 

dilute hydrochloric acid.

 Table 7.1 

metal observations

copper no bubbles

iron bubbles form very slowly

magnesium bubbles form very quickly

zinc bubbles form quickly

  List the four metals in order of their reactivity.

 most reactive

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

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

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

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

 least reactive

 [1]

 (c) Balance the symbol equation for the reaction between magnesium and dilute 

hydrochloric acid.

 Mg  +  ..........HCl    MgCl 2  +  H2 [1]

* 0000800000014 *
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 (d) Brass and stainless steel are alloys.

  (i) State the two main metals always used to make brass.

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

  (ii) Explain why stainless steel rather than iron is used to make cutlery.

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

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

 (e) Copper(II) sulfate has the formula CuSO4.

  (i) State the number of different elements found in CuSO4.

 number of elements =  .........................................................  [1]

  (ii) State the oxidation number of the copper ion in copper(II) sulfate.

 oxidation number =  .........................................................  [1]

 [Total: 8]
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8 (a) The electronic configuration of chlorine is 2,8,7.

  Describe the relationship between the group number of an element and the number of 

outer-shell electrons in an atom of that element.

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

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

 (b) Complete Figure 8.1 to show the dot-and-cross diagram of a chloride ion.

  Include the charge on the ion.

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

 Figure 8.1

 [2]

 (c) Describe the chemical test used to identify chloride ions.

  State the observation for a positive result. 

test  ............................................................................................................................................

observation  ...............................................................................................................................

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

 [2]

 (d) Sodium chloride is a solid ionic compound.

  Describe two properties of solid ionic compounds.

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

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

 [2]
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 (e) A concentrated aqueous solution of sodium chloride is electrolysed.

  (i) Complete the sentence to describe the process of electrolysis.

   Electrolysis is the .......................................... of an ionic compound, when  

.......................................... or in aqueous solution, by the passage of an electric current.

 [2]

  (ii) In this electrolysis, hydrogen and chlorine gas are released.

   State the name of the electrode where each is released.

hydrogen is released at the  ...............................................................................................

chlorine is released at the  .................................................................................................

 [1]

 [Total: 10]
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9 (a) Electricity is used to boil water in a kettle.

  (i) State the boiling temperature of pure water at standard atmospheric pressure.

 boiling temperature =  ..................................................... °C [1]

  (ii) Boiling is one of the processes by which a substance changes state.

   State the name of the process that occurs when a:

solid changes into a liquid  .................................................................................................

gas changes into a liquid.  ..................................................................................................

 [2]

 (b) Figure 9.1 shows the kettle with a heating element near the bottom of the kettle.

heating element

metal kettle

water

switchplug

mains

cable

 Figure 9.1

  Explain why the heating element is placed near the bottom of the kettle.

  Use ideas about thermal energy transfer in your answer.

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

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

 .............................................................................................................................................  [2]
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 (c) The kettle has a power rating of 2.8 kW.

  The kettle is switched on for 120 s.

  (i) Calculate the energy transferred.

 energy =  ......................................................  J [3]

  (ii) The current passing through the kettle is 11 A.

   Suggest a suitable value for the fuse that protects the kettle.

   Choose from the list.

   3 A  5 A  10 A  13 A  30 A

   Explain your answer.

fuse ................... A

explanation  ........................................................................................................................

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

 [2]

  (iii) Explain how the fuse protects the kettle from a large current.

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

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

 [Total: 12]
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10 Figure 10.1 shows a block of aluminium.

length
width

height

not to scale

 Figure 10.1

 (a) Table 10.1 shows information about the block of aluminium.

 Table 10.1

mass / g 64.8

length / cm  4.0

width / cm  3.0

height / cm  2.0

  Calculate the density of aluminium.

 density =  .............................................. g / cm3 [3]

 (b) The block of aluminium is polished and used as a mirror.

  Figure 10.2 shows a ray of light incident on the aluminium mirror.

X

Y

mirror

incident

ray

 Figure 10.2

* 0000800000020 *
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  (i) On Figure 10.2, draw the reflected ray. [1]

  (ii) State the name of the line XY.

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

  (iii) On Figure 10.2, label the angle of incidence i and the angle of reflection r. [1]

 (c) The isotope aluminium-28 decays by β-emission.

  (i) Describe the change in the nucleus of an aluminium-28 atom that occurs 

during β-emission.

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

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

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

  (ii) The isotope aluminium-28 has a half-life of 135 seconds.

   A sample of aluminium-28 has a mass of 0.10 g.

   Calculate the mass of aluminium-28 remaining after 540 seconds.

 mass =  ......................................................  g [2]

 [Total: 10]
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11 (a) Figure 11.1 shows a gardener pushing a wheelbarrow full of soil along a straight path at 

constant speed.

  Four forces acting on the wheelbarrow, A, B, C and D, are shown.

B

A

soil wheelbarrow

C

D

direction of motion

 Figure 11.1

  (i) State the letter, A, B, C or D, that is the weight of the wheelbarrow and soil.

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

  (ii) State the letter, A, B, C or D, that is the air resistance frictional force.

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

  (iii) State the magnitude of the resultant horizontal force.

   Explain your answer.

   resultant force = ................... N

explanation  ........................................................................................................................

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

 [2]

  (iv) The gardener pushes the wheelbarrow for a distance of 40 m using a horizontal force 

of 150 N.

   Calculate the work done by the gardener on the wheelbarrow.

 

 work done =  ....................................................... J [2]
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 (b) Figure 11.2 shows an empty wheelbarrow resting on the ground.

  A vertical force of 25 N is needed to just lift the rear of the wheelbarrow off the ground.

  This force is applied 0.70 m from the pivot.

pivot

wheelbarrow

0.70 m

25 N

vertical 

force

 Figure 11.2 

  Calculate the moment of the 25 N force about the pivot.

  State the units of your answer.

 moment =  ..........................  units ..................... [3]

 [Total: 9]
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12 (a) A car is parked outside on a sunny day.

  The Sun radiates most of its energy in three regions of the electromagnetic spectrum.

  State these three electromagnetic radiations.

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

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

3  ................................................................................................................................................

 [2]

 (b) Figure 12.1 shows a speed–time graph for part of a journey made by the car.

0
0

10

20

30

40

20 40 60 80

time / s

speed

m /  s

 Figure 12.1

  (i) Label, with the letter A, a point on the graph when the car is decelerating. [1]

  (ii) Calculate the distance travelled by the car during the first 60 s of the journey.

 distance =  .....................................................  m [2]
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 (c) During the journey, the car becomes charged with static electricity by friction.

  State the name of the charged particles that are transferred during this process.

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

 (d) The car has two identical headlamps.

  The lamps are connected in parallel across a 12 V battery.

  The resistance of each lamp is 4.0 Ω.

  (i) Calculate the current in each lamp when lit.

 current =  ......................................................  A [2]

  (ii) Suggest one reason why the lamps are connected in parallel and not in series.

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

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

 [Total: 9]
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