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1 When sodium hydrogencarbonate is heated, it decomposes to produce sodium carbonate, water 
and carbon dioxide.

 The equation for the reaction is

2NaHCO3  Na2CO3 + CO2 + H2O.

 [Ar: H, 1; C, 12; O, 16; Na, 23]

 The relative molecular mass of sodium hydrogencarbonate is 84.
 
 (a) (i) Calculate the relative molecular mass of sodium carbonate.

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

  (ii) Complete the following sentences.

   84 g of sodium hydrogencarbonate produces ................. g of sodium carbonate and

    ................. g of water.

   4.2 g of sodium hydrogencarbonate produces ................. g of sodium carbonate.
[3]

 (b) State a test and the result of the test that show that carbon dioxide is produced.

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

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

   [Total: 6]
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2 (a) Muscle cells normally respire aerobically.

  During strenuous exercise, muscle cells also respire anaerobically.

  Complete Table 2.1 to compare aerobic and anaerobic respiration in muscle cells.

  Write a tick (3) to show a correct statement and a cross (7) to show a statement that is not 
correct.

  Two rows have been completed for you.

Table 2.1

statement aerobic respiration anaerobic respiration

oxygen is used 3 7

glucose is used 3 3

carbon dioxide is produced

water is produced

lactic acid is produced

a relatively large amount of 
energy is released

[4]

 (b) Describe how oxygen in atmospheric air reaches muscle cells to be used in aerobic 
respiration.

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

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

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

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

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

   [Total: 7]
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3 A circuit containing two different resistors connected to a power source is shown in Fig. 3.1.

Fig. 3.1

 (a) Two types of meters are connected in the circuit so that the resistance of the fixed resistor 
may be calculated. 

  State the names of the types of meters that must be used.

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

 (b) The meter used to measure the potential difference V1 across the fixed resistor is shown in 
Fig. 3.2.

  The meter used to measure the potential difference V2 across the variable resistor is shown 
in Fig. 3.3. 
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 Fig. 3.2 Fig. 3.3
 
  (i) The current in the circuit is 0.08 A.

   Calculate the resistance of the fixed resistor. State the unit. 

 resistance =  ...................................  unit ............... [3]
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  (ii) Determine the total potential difference V supplied by the source. 

   Show your working. 

 V =  ......................................................  V [2]

   [Total: 7]
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4 Some reactions of nitric acid are shown in Fig. 4.1.

sodium nitrate + liquid A

salt B + hydrogen

magnesium nitrate +

gas C + water

nitric

acid

zinc

sodium

hydroxide

magnesium

carbonate

Fig. 4.1

 (a) Identify liquid A, salt B and gas C.

  liquid A ............................................................

  salt B ............................................................

  gas C ............................................................ [3]

 (b) Nitric acid is titrated with aqueous sodium hydroxide, using Universal Indicator as the 
indicator.

  
  Complete the sentences about the titration. 

  The nitric acid is added to the sodium hydroxide using a ................................... until

  Universal Indicator turns green, which shows that the solution is ......................................... .

  The temperature of the solution increases because the reaction is ....................................... .
   [3]

 (c) The formula of a magnesium ion is Mg2+ and the formula of a nitrate ion is NO3
−.

  Deduce the formula of magnesium nitrate.

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

   [Total: 7]
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Question 5 starts over the page.
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5 AAA cells are used in small electrical devices.

 Fig. 5.1 shows a ruler, marked with 1 mm divisions, being used to measure the length of a used 
AAA cell. 

 A line P marks the position of one end of the AAA cell against the scale on the ruler.

 

P   

54 6 7 8 9 10

Fig. 5.1

 (a) (i) On Fig. 5.1 draw a line, labelled Q, to show the position of the other end of the AAA cell 
against the scale on the ruler. [1]

  (ii) Use the scale on the ruler in Fig. 5.1 to determine the length l in mm of the AAA cell.

 l =  ....................................................mm [1]

  (iii) The diameter d of the AAA cell is shown in Fig. 5.2.

d

Fig. 5.2 (not to scale)
 
   The ratio of the diameter d of the cell to the length l of the cell is 2 : 9.

   Calculate the diameter d of the cell.

 d =  ....................................................mm [1]
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 (b) (i) Describe how a measuring cylinder and water are used to determine the volume of a 
used AAA cell.

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

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

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

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

  (ii) The volume of the AAA cell is 4.40 cm3.

   The density of the cell is 3.16 g / cm3.

   Calculate the mass m of the cell.

 m =  ........................................................g [2]

   [Total: 6]
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6 (a) The word equation for photosynthesis is

carbon dioxide + water  glucose + oxygen .

  This reaction will only take place in the presence of light and chlorophyll.

  Explain the role of light and the role of chlorophyll in photosynthesis.

light  ...........................................................................................................................................

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

chlorophyll  ................................................................................................................................

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

 (b) In an investigation, a green plant is placed in bright light with a supply of carbon dioxide and 
water.

  The rate of photosynthesis is measured at different temperatures.

  The results are shown in Fig. 6.1.

0

1

2

3

15 20 25

rate of

photosynthesis

/arbitrary units

temperature / °C

Fig. 6.1

  (i) Describe the trend shown in Fig. 6.1.

   Suggest an explanation for your answer.

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

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

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

 .......................................................................................................................................[2]
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  (ii) Predict what happens to the rate of photosynthesis at 45 °C.

   Give a reason for your answer.

prediction  ...........................................................................................................................

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

reason  ...............................................................................................................................

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

 (c) Explain why all animal life depends on plants carrying out photosynthesis.

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

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

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

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

   [Total: 8]
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7 Petroleum is separated into fractions by fractional distillation.
 
 (a) Name the fraction that is used for 

  making roads,  ........................................................................

  aircraft fuel. ........................................................................
[2]

 (b) Heptane is a hydrocarbon obtained from petroleum.

  State what is meant by the term hydrocarbon.

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

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

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

 (c) Heptane is broken down into other substances by cracking. 

  During this process, heptane forms two compounds X and Y and hydrogen.

  The equation for the reaction is

C7H16  2X + Y + H2

  Both X and Y change the colour of bromine water from brown to colourless. A molecule of X 
contains two carbon atoms.

 
  (i) Deduce the molecular formula of X and of Y.

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

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

  (ii) Name the homologous series to which X and Y belong.

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

   [Total: 7]
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8 The inside of an electrical plug is shown in Fig. 8.1.

B

fuse

 
Fig. 8.1

 
 (a) On Fig. 8.1 draw a line to identify the live wire. Label the line L. [1]

 (b) Wire B is the earth wire. Explain the function of the earth wire.

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

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

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

 (c) When plugged into a socket, the plug supplies mains electricity at 230 V to a washing 
machine. 

  The current in the appliance is 9.6 A.

  Calculate the power P produced in the washing machine.

 P =  .....................................................  W [2]

   [Total: 5]
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9 Fig. 9.1 shows some words associated with food webs and the definitions of those words. 

 Draw one line from each word to its definition.

 words definitions

 

producer

 

shows the transfer of energy from one 
organism to the next

 

consumer

 

an organism that gets its energy from eating 
other organisms

 

food chain

 

an organism that makes its own organic 
nutrients

 

decomposer

 

an animal that gets its energy from eating 
plants

 

carnivore

 

an organism that gets its energy from dead 
or waste organic material

 

herbivore

 

an animal that gets its energy from eating 
other animals

Fig. 9.1
[6]

   [Total: 6]
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10 Table 10.1 shows the arrangement of electrons in atoms of five different elements A, B, C, D 
and E. 

 The letters are not the chemical symbols of the elements.

Table 10.1

element A B C D E

electronic structure 2,1 2,8,5 2,6 2,8,7 2,8,2

 Use the letters in Table 10.1 to complete the following sentences.

 Each letter may be used once, more than once or not at all.
 
 (a) The element with the proton number 15 is ............................... . [1]

 (b) The element with the nucleon number 35 which has an isotope containing 18 neutrons is

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

 (c) The two non-metallic elements in the same period of the Periodic Table are 

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

 (d) An element that forms an ionic compound with fluorine is ............................... . [1]

 (e) The element that gains two electrons to form an ion is ............................... . [1]

   [Total: 5]
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11 Fig. 11.1 shows a lens A and plane mirror B. 

 A ray of light R is incident on lens A.

focal length of lens

R

A
B

Fig. 11.1

 (a) Ray R passes through the lens and is reflected from the mirror.

  On Fig. 11.1, draw the path of ray R. [3]

 (b) Fig. 11.2 is a simplified diagram showing the range of wavelengths for some colours in the 
visible spectrum. 

violet blue green yellow orange red

400 500 600 700

wavelength ( ×10–9 m )

Fig. 11.2

  (i) Estimate the range of wavelengths of orange light.

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

  (ii) State the speed of light in a vacuum.

  ...................................................  m / s [1]

  (iii) Calculate the highest frequency of orange light.

 frequency =  ....................................................  Hz [3]

   [Total: 8]
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12 A list of words about blood is shown below.

antibodies   blood clotting   fibrinogen

hormones   oxygen   phagocytosis

photosynthesis   plasma   water

 Use words from the list to complete the sentences about blood.

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

 White blood cells protect the body from infection by producing .......................................... .

 White blood cells also carry out the process of .......................................... .

 Platelets in the blood are responsible for .......................................... .

 The liquid part of the blood is called .......................................... . 

 One of the functions of the liquid part of the blood is to transport .......................................... 

 to target organs. 
[5]

   [Total: 5]
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13 Lithium, sodium and potassium are elements in Group I of the Periodic Table. 

 Group I elements are called the alkali metals.

 (a) State how the melting points of the elements change as the group is descended.

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

 (b) Suggest why the Group I elements are called the alkali metals.

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

 (c) (i) Each of the elements in Group I reacts with chlorine to form an ionic metal chloride.

   Write a balanced symbol equation for the reaction of chlorine with potassium.

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

  (ii) State how the reactivity of lithium differs from that of potassium.

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

  (iii) State one way in which the properties of potassium chloride differ from the properties of 
a covalent compound.

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

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

   [Total: 5]
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Question 14 starts over the page.
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14 A thin strip of metal X is firmly fixed to a thin strip of metal Y. This is called a bimetallic strip. 

 Fig. 14.1 shows the effect of heat on the bimetallic strip. 

0
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0
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0
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0

pointer

heat

clamp
metal strip X

metal strip Y

clamp

Fig. 14.1

 The bimetallic strip is heated and the pointer moves along a millimetre scale. 

 (a) Draw a circle around the physical property of the metal strips that changes to cause the 
movement of the pointer when the bimetallic strip is heated. 

colour    e.m.f.    mass    resistance    volume 
[1]
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 (b) On Fig. 14.2, sketch a graph to show the relationship between the temperature of the 
bimetallic strip and the position of the pointer on the scale. 

  Label the axes of the graph and state the unit for each axis.

0

Fig. 14.2
[3]

 (c) In a second experiment a load of 3.0 N is fixed to the end of the pointer. 

  The heating of the metal strips is repeated and the load rises 0.02 m in 18.0 s.

  Calculate the work done W by the metal strips on the load. State the unit.

 W =  ...................................  unit ............... [3]

   [Total: 7]
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15 Fig. 15.1 shows the number of deaths from alcohol-related diseases in a city between 1994 and 
2012.

date (year)

number of alcohol-

related deaths per

100 000 of

population

1994
0

4

8

12

16

20

24

1996 1998 2000 20042002 2006 2008 2010 2012

male

female

Fig. 15.1
 
 (a) (i) State the number of males who died from alcohol-related diseases in 1994.

  .....................  per 100 000 population [1]

  (ii) State the number of females who died from alcohol-related diseases in 2010.

  .....................  per 100 000 population [1]

 (b) Describe two trends shown in Fig. 15.1.

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

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

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

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

 (c) Name the organ in the body that breaks down alcohol.

 ...............................................................................................................................................[1]
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 (d) State two ways, other than death, in which long term excessive use of alcohol affects the 
body. 

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

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

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

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

   [Total: 7]

16 Complete the following sentences about atoms.

 Atoms are the smallest parts of .......................................... .

 When two atoms of the same type combine chemically, a diatomic .......................................... is 
formed.

 When two different non-metal atoms combine chemically, a ..........................................
 compound is formed.

 When atoms of two different metals are mixed together, an .......................................... is formed.
[4]

   [Total: 4]
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