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1	 (a)	 Fig. 1.1 is a plan of the tissues found in a cross-section of a root.

A

Fig. 1.1

		  State the two main substances transported in the tissue labelled A in Fig. 1.1.

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

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

	 (b)	 The list shows different biological molecules found in animals and plants.

amino acids                    fat                    glycerol

glycogen                    protein                    starch

		  Identify the substance from the list that:

is a carbohydrate .......................................................................................................................

is made by ribosomes ................................................................................................................

gives a positive ethanol emulsion test .......................................................................................

turns iodine solution blue-black. ................................................................................................
� [4]
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	 (c)	 The list shows some tissues, organs and organ systems in humans.

heart                    muscle

liver                    lung                    nervous system

		  Complete Table 1.1. Use all the examples from the list. 

Table 1.1

tissue organ organ system

� [3]

	 (d)	 (i)	 The longest cells in the human body are neurones.

			   The length of one neurone is 90 cm.

			   The length of one root hair cell is 0.12 cm.

			   Calculate how many times longer the neurone is than the root hair cell.

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

		  (ii)	 Suggest one reason why neurones are very long.

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

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

� [Total: 11]
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2	 (a)	 Fig. 2.1 shows a photograph of an area where trees have been cut down.

Fig. 2.1

		  (i)	 State the name of the type of habitat destruction shown in Fig. 2.1.

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

		  (ii)	 List three undesirable effects of habitat destruction.

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

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

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

	 (b)	 State three human activities, other than cutting down large areas of trees, that can cause 
habitat destruction.

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

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

3 .................................................................................................................................................
� [3]
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	 (c)	 Describe three ways that endangered species can be conserved.

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

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

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

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

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

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

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

� [Total: 10]
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3	 Fig. 3.1 shows a diagram of the human female reproductive system.

D
E

A B

C

Fig. 3.1

	 (a)	 Using letters A–E in Fig. 3.1, identify:

where eggs are made ................................................................................................................

where fertilisation occurs ...........................................................................................................

the ring of muscle at the opening of the uterus. ........................................................................
� [3]

	 (b)	 Oestrogen is a hormone responsible for the development of secondary sexual characteristics 
during puberty.

		  (i)	 State the name of the part of the female reproductive system that secretes oestrogen.

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

		  (ii)	 Describe how hormones are transferred to target organs.

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

....................................................................................................................................... [1]
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	 (c)	 Table 3.1 shows some secondary sexual characteristics.

		  Place ticks () in Table 3.1 to show which characteristics develop during puberty in boys and 
in girls.

		  One has been done for you.

Table 3.1

secondary sexual characteristic boy girl

breasts grow 

sexual organs enlarge

growth of pubic hair

menstrual cycle starts
� [3]

� [Total: 8]
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4	 A student completes different types of activity.

	 She measures her pulse rate during each type of activity in beats per minute (bpm). 
	 Fig. 4.1 shows the results.

0

20

40
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80

100

120

140

resting running walking

type of activity

pulse rate / bpm

cycling swimming

Fig. 4.1 

	 (a)	 Complete the sentences to describe and explain the results seen in Fig. 4.1.

		  The resting pulse rate is ...................................... bpm.

		  The activity that resulted in the highest pulse rate is ...................................... .

		  The difference in pulse rate between walking and swimming is ...................................... bpm.

		  Pulse rate increases during physical activity to supply more oxygen to the muscles for 

		  ...................................... ...................................... .
� [4]
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	 (b)	 Measuring the pulse rate is one way of monitoring the activity of the heart.

		  State one other way of monitoring the activity of the heart.

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

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

	 (c)	 Regular exercise is one way to reduce the risk of developing coronary heart disease (CHD). 

		  Describe one way a person’s diet can increase the risk of developing CHD. 

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

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

	 (d)	 Coronary heart disease is not caused by a pathogen.

		  (i)	 State one type of pathogen.

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

		  (ii)	 State two body defences against pathogens.

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

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

	 (e)	 Explain why it is important to clean surfaces after preparing food.

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

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

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

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

� [Total: 11]
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5	 (a)	 The list shows seven gases.

carbon monoxide
chlorine
helium

hydrogen
nitrogen
oxygen

sulfur dioxide

		  Use this list to answer the following questions. Each gas may be used once, more than once 
or not at all.

	  	 (i)	 Name one gas that is monatomic.

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

		  (ii)	 Name the two gases used in a fuel cell to produce electricity.

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

		  (iii)	 Name the gas used to kill microbes during the treatment of drinking water.

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

		  (iv)	 Name the gas that is 78% of clean air.

....................................................................................................................................... [1]
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	 (b)	 Fig. 5.1 shows the electrolysis of dilute sulfuric acid using inert electrodes. 

+ –

gas P gas Q

d.c. power
supply

Fig. 5.1

		  (i) 	 On Fig. 5.1, draw a line and label it to show the cathode.� [1]

		  (ii)	 On Fig. 5.1, draw a line and label it to show the electrolyte.�  [1]

		  (iii)	 Name a suitable material for the cathode.

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

		  (iv)	 Identify gas P.

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

� [Total: 9]
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6	 (a)	 Name two air pollutants that cause acid rain.

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

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

	 (b)	 Particulates are also air pollutants.

		  State the source of particulates in the atmosphere.

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

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

	 (c)	 Methane, CH4, is an air pollutant. 

		  Complete Fig. 6.1 to show the electronic configuration of methane.

		  Draw the outer-shell electrons only.

H

HH

H

C

Fig. 6.1
� [2]

	 (d)	 During the complete combustion of methane in oxygen, carbon dioxide and water are 
produced.

		  Complete the balanced equation for this reaction.

		  		  CH4  +  ...... O2  →  CO2  +  ...... H2O�  [1]
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	 (e)	 Methane is an alkane.

		  Explain how you can tell from the name that methane is an alkane.

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

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

	 (f)	 State the name of a substance used to distinguish between an alkane and an alkene.

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

�  [Total: 8]
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7	 (a)	 Table 7.1 shows information about an alloy.

Table 7.1

element percentage 
by mass

aluminium  6.0

calcium  2.5

magnesium 91.5

		  (i)	 Calculate the mass of calcium in 200 g of the alloy.

	 mass of calcium = ........................................................  g [1]

		  (ii)	 Suggest two reasons why the alloy in Table 7.1 is not stainless steel.

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

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

		  (iii)	 Stainless steel is used to make cutlery. 

			   State two physical properties of stainless steel that are important for this use.

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

2 .........................................................................................................................................
�  [2]
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	 (b)	 A student investigates the reactivity of four metals.
		  The student adds dilute hydrochloric acid to four test-tubes each containing one of four 

metals: calcium, copper, magnesium and zinc.

		  (i)	 State the name of the gas produced when metals react with dilute hydrochloric acid.

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

		  (ii)	 Table 7.2 shows the student’s observations.

Table 7.2

observation

metal
........................ ........................ ........................ ........................

			   Complete Table 7.2 by writing the names of the four metals in the correct boxes.

			   	 calcium          copper          magnesium          zinc�  [2]

	 (c)	 Copper is a transition element. Magnesium is not a transition element.
		  One property of transition elements is that they act as catalysts.	

		  (i)	 State what is meant by a catalyst. 

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

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

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

		  (ii)	 A second property of transition elements is that they have high melting points. 

			   State two other properties of transition elements that are not properties of magnesium.

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

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

�  [Total: 12]
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8 	 Group VII of the Periodic Table contains non-metallic elements called halogens.

	 (a)	 Explain why the chemical reactions of the elements chlorine, bromine and iodine are similar.

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

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

	 (b) 	 An atom of bromine is represented as Br35
80 .

		  (i)	 State the number of protons and the number of neutrons in this bromine atom.

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

			   neutrons ...............................
� [2]

		  (ii)	 Name the part of an atom that contains the protons and neutrons.

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

		  (iii)	 A teacher places some brown bromine gas into a gas jar and places a gas jar of clean air 
above it. 

			   The jars are then left for one hour.
			   Fig. 8.1 shows how the red-brown colour spreads completely throughout the gas jars.

before after

red-brown 
bromine gas

clean air

Fig. 8.1

			   Use the kinetic particle theory to explain these observations.

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

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

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

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

....................................................................................................................................... [3]
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	 (c)	 An acid–base titration is used to make sodium chloride.
 
		  (i)	 Name the acid and the base used in this titration.

acid .....................................................................................................................................

base ...................................................................................................................................
�  [2]

		  (ii) 	 Describe how to identify the end-point of an acid–base titration.

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

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

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

�  [Total: 11]
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9	 (a)	 Fig. 9.1 shows a bat emitting ultrasound waves to locate a moth.

Fig. 9.1

		  The ultrasound takes 0.40 s to reach the moth and return to the bat after reflection.

		  The speed of ultrasound in air is 340 m / s.

	  	 (i)	 Calculate the total distance travelled by the ultrasound.

	 distance = .......................................................  m [2]

		  (ii)	 Suggest a frequency for the ultrasound.

			   State the unit of your answer.

	 frequency = .........................................  unit .......... [2]

		  (iii)	 A second bat emits ultrasound with a higher pitch.

			   Compare the frequencies of the two ultrasound waves.

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

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

	 (b)	 State the name given to the reflection of a sound.

............................................................................................................................................... [1]
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	 (c)	 The mass of the bat is 19 g.

		  Calculate the weight of the bat.

	 weight = .......................................................  N [3] 

�  [Total: 9]
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10	 (a) 	 A car travels 1500 m along a straight road in 90 s.
		  The driving force of the car’s engine is 12 000 N.

		  (i) 	 Show that the work done by the driving force is 18 000 000 J.

�  [1]

		  (ii)	 Calculate the useful power output from the car’s engine in 90 s.

	 power = ....................................................... W [2]

	 (b)	 The car accelerates up a hill. Thermal energy stored in the car increases.

		  State two other energy stores in the car that increase as the car accelerates up the hill.

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

	 (c)	 The car stops on a horizontal part of the road. Each of its four tyres has an area of 0.020 m2 
in contact with the road.

		  The weight of the car is 16 000 N.

		  Calculate the pressure exerted by the car on the road.

	 pressure = ................................................. N / m2 [2]
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	 (d)	 (i)	 The two headlamps of the car are powered by a battery. 
			   The lamps are connected in parallel. The lamps are controlled by one switch.

			   Complete the circuit diagram in Fig. 10.1 to show the two lamps connected in parallel 
and the switch. 

			   The battery has been drawn for you.

Fig. 10.1
� [3]

		  (ii)	 State one advantage of connecting the lamps in parallel.

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

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

�  [Total: 11]
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11 	 (a)	 (i)	 A star emits most of its energy in the infrared, visible light and ultraviolet regions of the 
electromagnetic spectrum.

			   Fig. 11.1 shows an incomplete electromagnetic spectrum. 

			   Write visible light and ultraviolet in their correct positions on Fig. 11.1.

increasing frequency

X-rays infrared

Fig. 11.1
� [2]

		  (ii)	 Explain why it takes the same time for infrared, visible light and ultraviolet to travel from 
the Sun to the Earth.

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

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

	 (b)	 State the name of the galaxy that contains the Sun and many other stars.

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

	 (c)	 The Sun consists mainly of two gases. 

		  State the names of these two gases.

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

	 (d)	 The Sun is a small mass star.

		  Use words or phrases from the list to describe the life cycle of a small mass star.

planetary nebula                    black hole                    neutron star                    red giant

red supergiant                    supernova                    white dwarf

		  small mass star → .................................. → .................................. + ..................................� [2]
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	 (e)	 Telescopes are used to observe stars. Telescopes contain lenses.
		  Rays of light from a distant star pass through the lens shown in Fig. 11.2.

Fig. 11.2

		  (i)	 Draw a double headed arrow (↔ or 

↔

) on Fig. 11.2 to show the focal length of the lens. � 
�  [1]

		  (ii)	 A ray of light changes direction as it leaves the lens.

			   State the name of this process. 

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

�  [Total: 10]
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12	 A nuclear power station is used to generate electricity.

	 (a)	 The nuclear power station produces waste radioactive isotopes.	

		  (i)	 Suggest one way of safely storing a small quantity of a waste radioactive isotope.

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

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

		  (ii)	 The radioactive waste contains an isotope that decays by β-emission.

			   Use the words proton, neutron and electron to complete the sentences to describe 
what happens in the nucleus of an atom during β-emission. 

			   You may use each word once, more than once or not at all.

			   During β-emission, one ...................................... changes into

			   one ...................................... and one ...................................... .

			   The ...................................... is emitted from the nucleus. 
� [2]

	 (b)	 The generator at the power station supplies a current of 50 A at a voltage of 25 000 V.

		  Calculate the electrical power output of the generator.

	 power = ....................................................... W [2]
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	 (c)	 Electricity is used to boil water in a kettle.

		  (i) 	 State the boiling temperature of water.

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

		  (ii)	 When liquid water boils, it changes into a gas (steam).

			   Fig. 12.1 shows the arrangement of particles in a solid. 

			   Complete Fig. 12.1 to show the arrangement of particles in a liquid and in a gas.

solid liquid gas

Fig. 12.1
�  [2]

	 (d) 	 A 2.0 kW kettle is used for 2.0 hours.

		  (i) 	 Calculate the amount of energy transferred to the kettle in kW h.

	 energy = ..................................................  kW h [1]

		  (ii)	 1.0 kW h of energy costs $0.40.

			   Calculate the cost of using the kettle for 2.0 hours. 

	 cost = $............................................................ [1]

� [Total: 10]
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