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1 (a) Figure 1.1 shows an insect‑pollinated flower.

T

P

Q

R

S

 Figure 1.1

  Table 1.1 shows some information about the parts labelled in Figure 1.1.

  Complete Table 1.1.

 Table 1.1

name of part letter function of part

stigma  

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

pollination

filament S  

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

 

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

T  

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

 [3]
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 (b) Describe the difference between pollination and fertilisation in plants.

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

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

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

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

 (c) Plants have root hair cells on their roots.

  Explain the role of active transport in root hair cells.

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

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

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

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

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

[Total: 8]
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2 (a) Figure 2.1 is a diagram of the human heart.

E

D

C
Y

X

B

A

 Figure 2.1

  (i) Use the letters A–E on Figure 2.1 to identify the:

right ventricle  .....................................................................................................................

septum.  .............................................................................................................................

 [2]

  (ii) Describe the role of the parts labelled X and Y in Figure 2.1 in the movement of blood 

through the heart.

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

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

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

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

 [2]
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 (b) A student measures their heart rate before, during and after physical activity.

  Figure 2.2 shows their results.

0 5 10 15 20 25 30 35
0

60

80

100

120

140

160

time / minutes

heart rate

/ beats per minute

physical

activity

starts

physical

activity

ends

 Figure 2.2

  (i) Calculate the percentage increase in heart rate between the time physical activity starts 

and ends shown in Figure 2.2.

 percentage increase =  .........................................................  [3]

  (ii) Explain the change in heart rate between 15 minutes and 20 minutes shown in 

Figure 2.2.

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

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

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

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

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

[Total: 10]
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3 (a) Proteins and carbohydrates are part of a balanced diet.

  (i) Name one element present in proteins that is not present in carbohydrates.

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

  (ii) Lipase is an enzyme that has a role in digestion.

   Explain why lipase will not digest proteins.

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

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

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

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

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

 (b) Figure 3.1 shows part of a food web.

merlin

robin

rabbit

plant

inchworm

wolf

 Figure 3.1

  (i) Circle the word that describes the rabbit in Figure 3.1.

carnivore     decomposer     herbivore     producer

 [1]
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  (ii) Complete the sentences to describe how energy is transferred from the principal source 

to the merlin in Figure 3.1.

The principal source of energy input to biological systems is  

 

the .................................................. .

Energy from light is absorbed in plants by the green pigment  

 

called .................................................. .

The green pigment transfers this energy into .................................................. energy.

Energy is then transferred from the plant to the ..................................................  

 

and then to the robin, before being transferred to the merlin.

 [4]

[Total: 9]
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4 (a) The reaction between sodium metal and chlorine gas is investigated.

  Hot sodium is placed into a gas jar containing chlorine gas.

  White smoke containing sodium chloride is produced.

  The apparatus is shown in Figure 4.1.

white smoke

produced

gas jar containing

chlorine gas

hot sodium

 Figure 4.1

  (i) Give the balanced symbol equation for this reaction.

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

  (ii) State the colour of chlorine gas.

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

  (iii) In Table 4.1, tick (3) to show if each statement about chlorine is true or false.

 Table 4.1

statement true false

Chlorine contains covalent bonds.

Chlorine is less reactive than bromine.

Chlorine displaces iodine from aqueous potassium iodide.

Chlorine bleaches damp litmus paper.

 [3]
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 (b) Figure 4.2 shows an atom of sodium and an atom of chlorine.

Na Cl

sodium atom chlorine atom

 Figure 4.2

  Complete the dot‑and‑cross diagram in Figure 4.3 to show the outer‑shell electrons for each 

ion in sodium chloride, NaCl.

  Include the charge on each ion.

Na Cl

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

 Figure 4.3

 [3]

[Total: 9]
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5 (a) Table 5.1 shows information about some bases.

  (i) Complete Table 5.1.

 Table 5.1

name formula atoms in the formula

potassium hydroxide KOH

1 potassium

1 oxygen

1 hydrogen

ammonium hydroxide NH4OH

sodium hydrogencarbonate

1 sodium

1 hydrogen

1 carbon

3 oxygen

 [2]

  (ii) Explain why some bases are not alkalis.

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

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

 (b) (i) Bases react with acids.

   Complete the equation to show the general products formed when a base reacts with 

an acid.

base + acid   .............................................................................................................  [1]

* 0000800000010 *
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  (ii) Explain why increasing the temperature of the reactants increases the rate of 

a reaction.

   Use collision theory in your answer.

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

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

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

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

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

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

[Total: 7]
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6 The list shows four fractions obtained from petroleum.

bitumen

diesel oil

naphtha

refinery gas

 (a) Each fraction contains molecules of different chain length.

  Place these fractions in order of increasing chain length.

  shortest chain length  longest chain length

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

 [2]

 (b) Figure 6.1 shows the structure of a hydrocarbon obtained from petroleum.

C CH C C C C C C C C

H H H H H H H H H H

H H H H H H H H H H

H

 Figure 6.1

  (i) Deduce the molecular formula for this hydrocarbon.

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

  (ii) The hydrocarbon in Figure 6.1 is a member of a homologous series.

   Name this homologous series.

 .....................................................................................................................................  [1]
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  (iii) The hydrocarbon shown in Figure 6.1 is used to make smaller hydrocarbons by 

cracking, as shown in Figure 6.2.

   Complete Figure 6.2.

• State the conditions required for cracking.

• Draw the structure of the second product, include all of the atoms and all of the bonds.

C CH C C C C C C C C

H H H H H H H H H H

H H H H H H H H H H

H

C CH C C C C C C H

H H H H H H H H

H H H H H H H H

conditions

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

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

+

product

 Figure 6.2
 [3]

 (c) Diesel oil contains sulfur.

  (i) The complete combustion of diesel oil forms carbon dioxide.

   Name one other air pollutant formed by the complete combustion of diesel oil.

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

  (ii) Higher concentrations of carbon dioxide in the air lead to increased global warming.

   State two strategies to reduce the concentration of carbon dioxide in the air.

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

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

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

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

[Total: 10]
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7 (a) (i) State the region of the electromagnetic spectrum used for communication with mobile 

(cell) phones.

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

  (ii) State one example of:

a transverse wave  .............................................................................................................

a longitudinal wave.  ...........................................................................................................

 [2]

 (b) The distance from the Earth to the Moon is 3.85 × 105 km.

  (i) The orbital period of the Moon around the Earth is 27.3 days.

   Calculate the orbital speed of the Moon around the Earth in km / h.

 orbital speed =  ................................................  km / h [2]

  (ii) A ray of red light from a laser is aimed at the Moon. The ray is reflected back to Earth by 

mirrors on the Moon.

   Calculate the time taken for the light to travel to the Moon and back to the Earth.

 time =  ....................................................... s [2]

[Total: 7]
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8 Figure 8.1 shows a dinosaur called a tyrannosaur.

 Figure 8.1

 The mass of the tyrannosaur is 6500 kg.

 (a) (i) Show that the weight of the tyrannosaur is 64 000 N.

  [1]

  (ii) The tyrannosaur stands on two feet without moving.

   Each foot has an area of 0.65 m2.

   Calculate the pressure exerted on the ground by the tyrannosaur.

   State the unit of your answer.

 pressure =  ..................................  unit ............... [4]

* 0000800000016 *
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 (b) The tyrannosaur walks at an initial constant speed of 1.0 m / s.

  The tyrannosaur then accelerates with constant acceleration for a time of 15 s.

  The kinetic energy of the tyrannosaur at its final speed is 52 000 J.

  Determine the acceleration of the tyrannosaur.

 acceleration =  ................................................  m / s2 [5]

[Total: 10]
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9 Figure 9.1 shows an electric kettle connected to a mains plug socket.

heating element

kettle

switch

water

 Figure 9.1

 The kettle is switched on.

 (a) Describe how thermal energy is transferred from the heating element to the water.

  Use ideas about particles in your answer.

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

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

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

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

 (b) The kettle has a power rating of 2.2 kW. 

  (i) The kettle takes 5.0 minutes to heat the water to boiling point.

   The energy required to heat the water to boiling point is 610 kJ.

   Calculate the efficiency of the kettle.

 efficiency =  ......................................................% [4]
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  (ii) The heating element in the kettle consists of two heaters connected in parallel.

   State one advantage of connecting the heaters in parallel compared with connecting 

the heaters in series.

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

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

  (iii) Figure 9.2 shows the circuit diagram for the kettle connected to the mains supply 

voltage of 230 V.

kettle

230 V

A

B

 Figure 9.2

   The kettle is switched on. The power transferred by the kettle is 2.2 kW. The current in 

heater A is 4.2 A.

   Calculate the resistance of heater B.

 resistance =  ...................................................... Ω [3]

[Total: 10]
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