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1 Party lights add light and colour to festive occasions.

 A set of party lights has five lamps connected in series with a switch and a battery.

 (a) Complete the circuit diagram using standard circuit symbols for this set of party lights.

[2]

 (b) Each lamp in the set is labelled 1.2 V, 0.1 A.

  (i) The term ‘1.2 V’ gives important information about the lamp.

   Explain why this information is important for the use of the lamp in a circuit.

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

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

 .......................................................................................................................................[2]
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  (ii) Use the formula

    resistance = 
potential difference

current

   to calculate the resistance of one lamp.

 resistance =  ......................................................  Ω [1]

  (iii) Calculate the total resistance of the set of five lamps.

 total resistance =  .......................................................Ω [1]

  (iv) State the name of the unit of resistance whose symbol is Ω.

  ........................................................... [1]
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2 Gasoline is a product obtained from petroleum (crude oil) following fractional distillation.

 (a) Statements A to D below describe the processes which occur during fractional distillation to 
produce gasoline.

  The processes have been written in the wrong order.

A gasoline vapour condenses into a liquid at its boiling point

B petroleum mixture is heated in a furnace

C vapour mixture enters the fractionating column

D vapour mixture rises and cools

  In the boxes in Fig. 2.1 write the letters A to D to show the order in which the processes occur.

Fig. 2.1
[2]

 (b) Gasoline and diesel oil are different mixtures of compounds called hydrocarbons.

  A hydrocarbon is a compound of the elements hydrogen and carbon.

  Table 2.1 gives four descriptions of materials.
  Use the words compound, element and mixture to complete Table 2.1.
  You can use each of the words once, more than once or not at all.

Table 2.1

material description

can be found in the Periodic Table

cannot be broken down into simpler substances

contains different types of molecules

only contains molecules which are identical but each 
molecule contains more than one type of atom

[4]
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 (c) The hydrocarbons present in gasoline and diesel oil are alkanes. 

  (i) State a use that gasoline and diesel oil have in common.

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

  (ii) State the chemical property of alkanes that make them suitable for this use.

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

 (d) Refinery gas is another product obtained from petroleum.

  Refinery gas contains methane and propane.

  (i) The chemical formula of methane is CH4.

   State the products of the complete combustion of methane.

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

  (ii) Propane contains molecules in which carbon atoms and hydrogen atoms are bonded in 
the ratio 3:8.

   Deduce the chemical formula for propane.

 chemical formula for propane =  .......................................................... [1]
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3 (a) A balanced diet for a person contains all the food groups in the correct amounts.

  Fig. 3.1 shows some food substances needed in a balanced diet.

  (i) Using straight lines connect the food substance with their correct functions. One has 
been done for you.

food substance function

vitamin D growth and repair

carbohydrate
needed in small amounts 
to make parts of the body

fat
needed in small amounts 
to prevent rickets

protein storing energy

calcium and iron providing energy as a fuel

Fig. 3.1
 [3]

  (ii) All diets should contain fibre.

   Describe the role of fibre in the body.

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

 .......................................................................................................................................[1]
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 (b) Fig. 3.2 shows two meals. Jill works in an office all day and is 15 kg overweight compared 
to the average weight for her height. In the evenings Jill sits and reads books and watches 
television.

meal 1   fried fish and fried potato,

   can of lemonade

meal 2   pasta with cheese sauce,

   lettuce and tomato,

   milk  

Fig. 3.2

  (i) Give two reasons why meal 2 would be more suitable than meal 1 for Jill to eat on a 
regular basis.

   reason 1

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

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

   reason 2

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

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

  (ii) Suggest one other food that Jill could add to meal 1 that would make it more healthy. 
Explain your choice.

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

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

 .......................................................................................................................................[1]
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4 (a) A student investigates the neutralisation reaction between hydrochloric acid and potassium 
hydroxide.

  Fig. 4.1 shows the apparatus she uses.

dilute hydrochloric acid

tap to allow acid to be added slowly

conical flask

potassium hydroxide solution
and indicator

Fig. 4.1

  She adds full range indicator (Universal Indicator) solution to the potassium hydroxide 
solution. Potassium hydroxide solution is alkaline.

  She slowly adds some dilute hydrochloric acid to the potassium hydroxide solution until the 
solution in the flask is neutral.

  The colour of the indicator changes as she adds the acid.

  Fig. 4.2 shows how the colour of the indicator changes with pH.

pH 0 1 2 3 4 5 6  7 8 9 10 11 12 13 14

colour RED                   ORANGE                   GREEN                   BLUE                   PURPLE

Fig. 4.2

  (i) State the initial and final values of the pH of the solution in the flask.

   initial .....................................................

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

  (ii) State the initial and final colour of the indicator in the solution in the flask.

   initial .....................................................

   final ..................................................... [1]
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  (iii) Explain why a neutral solution is formed when she adds the acid to the alkali.

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

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

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

 (b) (i) The student repeats part (a) in order to prepare a colourless neutral solution of potassium 
chloride.

   She changes the method from that described in part (a) slightly, using information 
obtained from the first time she carried out the experiment.

   Describe the change in method and explain how she uses the results of her first 
experiment.

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

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

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

  (ii) Describe how a sample of crystals of potassium chloride could be produced from the 
solution obtained in (b)(i).

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

 .......................................................................................................................................[1]
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5 (a) Fig. 5.1 shows two cells X and Y which were taken from different areas of the same leaf.

cell X cell Y

B

A

Fig. 5.1

  (i) State the names of cell parts A and B.

   A ............................................

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

  (ii) Fig. 5.2 shows a leaf similar to the one from which these cells were taken.

white
green

Fig. 5.2

   On Fig. 5.2, use label lines and the letters X and Y to show where these cells came from.

   Explain your answer below.

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

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

 .......................................................................................................................................[3]
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  (iii) The leaf was then tested with iodine solution for the presence of starch.

   On Fig. 5.3 draw the result of the starch test on this leaf.

   Label the leaf with the colours that are observed in different areas. [1]

Fig. 5.3

  (iv) Explain why only parts of the leaf show the presence of starch.

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

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

 (b) In humans, starch in food is digested by the enzyme amylase. The action of amylase starts 
when food is present in the mouth cavity.

  (i) Explain why amylase stops working after the food is swallowed and it reaches the acidic 
conditions of the stomach.

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

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

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

  (ii) Name one organ in the body which produces digestive enzymes.

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



12

0653/21/O/N/14© UCLES 2014

6 (a) Fig. 6.1 shows an aircraft at rest on an airport runway waiting to take off.

  The engines are running, but the pilot is using the brakes to prevent it moving.

  The diagram shows four forces, labelled P, Q, R and S, acting on the aircraft as it waits to 
take-off.

S Q

R

P

Fig. 6.1

  (i) State which force from P, Q, R and S is

    the weight of the aircraft .....................

    the thrust of the engines .....................

    the force of the brakes .....................
[2]

  (ii) Explain, in terms of balanced forces, why the aircraft remains at rest.

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

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

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

 (b) (i) State the form of energy carried by the aircraft in its fuel tanks.

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

  (ii) The aircraft takes off and climbs.

   The energy in the aircraft’s fuel is transferred to the aircraft as it takes off and climbs.

   Identify the two useful forms of energy that the aircraft has gained.

................................................................ and ................................................................[2]
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  (iii) Identify one form of energy produced by the aircraft that is not useful.

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

 (c) On the axes below, sketch a distance / time graph for the aircraft as it cruises at a constant 
speed.

distance

time

[1]
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7 (a) Fig. 7.1 shows the carbon cycle.

carbon dioxide
in the air

photosynthesis

grass

fossil fuels

deathdeath

decomposers

eating eating
rabbit

respiration

fox

Fig. 7.1

  (i) Describe the importance of respiration in the carbon cycle.

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

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

  (ii) Give the word equation for respiration.

  

+
        

+
  

[2]

  (iii) In Fig. 7.1 find a food chain containing three organisms and write the food chain in the 
space below.

[2]
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  (iv) Decomposers are organisms found in the soil. Suggest the role of the decomposers in 
the carbon cycle shown in Fig. 7.1.

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

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

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

 (b) (i) With reference to Fig. 7.1 explain why the amount of carbon dioxide in the air is 
increased by

   coal-fired factories,

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

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

   the removal of large amounts of grass.

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

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

  (ii) Describe how increased carbon dioxide levels could affect the environment.

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

 .......................................................................................................................................[1]
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8 (a) Complete the sentences below using words from this list:

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

drops            boils            energy            evaporates

infra-red            molecules            ultraviolet

  The Earth is warmed by .......................................................... radiation from the Sun. 

  After it has rained, the Sun’s heat .......................................................... water on the ground, 

  and the ground dries as water .......................................................... escape from the water 

  surface. [3]

 (b) Fig. 8.1 shows a thermometer containing mercury which is taken from a dark room into bright 
sunlight.

0
1
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2
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0
0

°C

in dark room in bright sunlight

Fig. 8.1

  Explain, in terms of particles, why the level of mercury in the thermometer goes up.

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

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

 ...............................................................................................................................................[2]
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 (c) The Sun emits many different frequencies of electromagnetic radiation including visible light, 
infra-red, ultra-violet and X-rays.

  Complete Table 8.1 to show the types of electromagnetic radiation emitted by the Sun.

Table 8.1

highest frequency lowest frequency

gamma 
radiation

microwaves radio waves

[3]

 (d) The Sun produces sound waves as well as electromagnetic radiation.

  Explain why we cannot hear any sound from the Sun.

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

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

 ...............................................................................................................................................[2]
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9 A student performs an experiment to extract copper by heating copper oxide on a carbon block.

 Fig. 9.1 shows the apparatus he uses.

burner

copper oxide

carbon block

start of experiment end of experiment

layer of copper

Fig. 9.1

 (a) The copper oxide reacts with the carbon.

  (i) Write a chemical word equation for the reaction between copper oxide and carbon.

  

+
        

+
  

[2]

  (ii) Explain why this reaction is an example of a redox reaction.

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

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

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

 (b) After the experiment the student tries to remove the copper from the block.
  He pours dilute hydrochloric acid into the hole in the block.

  Predict whether or not the hydrochloric acid will remove the copper. Explain your answer by 
referring to the reactivity series.

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

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

 ...............................................................................................................................................[2]
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 (c) Impurities in the copper oxide can produce sulfur dioxide gas when it is heated.
  Sulfur dioxide forms a strongly acidic solution when it dissolves in water. 

  Describe how the environment is damaged by sulfur dioxide gas.

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

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

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

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