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1 Some words about seeds and germination are listed below.

cotyledon    light    minerals    oxygen

pericarp    placenta    plumule    radicle

testa    water

 Use words from the list to complete the following sentences.

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

 Flowers produce seeds. The embryo in the seed is surrounded by a protective coat called the  

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

 When a seed germinates it requires a suitable temperature and a supply of 

 ........................................... and ........................................... .  

 The seed contains food stored in the ........................................... .  

 The young shoot is called the ........................................... . [5]

   [Total: 5]

2 When a mixture of aluminium and copper(II) oxide is heated, a reaction occurs.

 The equation for the reaction is

2Al   +   3CuO  Al 2O3   +   3Cu .

 [Ar: O, 16; Al, 27; Cu, 64]

 (a) (i) Calculate the relative molecular mass of aluminium oxide.

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

  (ii) 108 g of aluminium produces .................... g of aluminium oxide and 

   .................... g of copper.

   2.7 g of aluminium produces .................... g of aluminium oxide. [3]

 (b) State one use of each of aluminium and copper.

aluminium  .................................................................................................................................

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

   [Total: 6]
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3 Part of a circuit containing a power source, fixed resistor and a variable resistor in parallel is 
shown in Fig. 3.1.

Fig. 3.1

 (a) Complete the circuit diagram in Fig. 3.1 to include an ammeter and a voltmeter so that the 
resistance of the variable resistor can be calculated. [3]

 (b) The current in the fixed resistor is 1.6 A and the current in the variable resistor is 0.25 A.

  (i) Determine the total current I supplied by the source.     

 I =  ....................................................... A [1]

  (ii) The resistance of the fixed resistor is 10 Ω.

   Calculate the potential difference of the source.

   State the unit.

 potential difference =  ....................................  unit .............. [3]

   [Total: 7]
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4 Photosynthesis occurs in leaves.

 (a) Complete the word equation for photosynthesis.

  .................................. + water  .................................. + .................................. [2]

 (b) Fig. 4.1 shows a section through a leaf.

C

B

A

layer E

layer D

chloroplast

Fig. 4.1

  (i) Name the structures A, B and C.

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

   B ..................................................

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

  (ii) Chloroplasts contain chlorophyll.

   Describe the function of chlorophyll.

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

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

  (iii) Explain why each cell in layer E contains more chloroplasts than each cell in layer D.

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

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

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

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

   [Total: 8]
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5 The salt sodium chloride is prepared by titrating sodium hydroxide solution with  
dilute hydrochloric acid.

 (a) Complete the sentences about the experiment.

  Exactly 25.0 cm3 of sodium hydroxide solution is added to a conical flask 

  using a .................................. .

  A few drops of Universal Indicator are added to the conical flask.

  The dilute hydrochloric acid is added drop by drop to the conical flask 

  from a .................................. until the Universal Indicator changes 

  from red to .................................. . [3]

 (b) State the type of chemical reaction that occurs between hydrochloric acid and  
sodium hydroxide solution.

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

 (c) Hydrochloric acid contains hydrogen ions and chloride ions.

  Sodium hydroxide contains sodium ions and hydroxide ions.

  Construct the ionic equation, including state symbols, for the reaction between  
hydrochloric acid and sodium hydroxide solution.

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

   [Total: 6]
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6 Steel crocodile clips are used to make connections in electrical circuits. 

 A ruler, marked with 1 mm divisions, is used to measure the length of a crocodile clip, as shown in 
Fig. 6.1. 

 A line P marks the position of one end of the crocodile clip against the scale.

crocodile clip
P

cm 4 5 6 7 8 9 10 11 12 13

Fig. 6.1
    
 (a) (i) On Fig. 6.1, draw a second line Q to mark the position of the other end of the crocodile 

clip against the scale. [1]

  (ii) Determine the length l of the crocodile clip.

 l =  ....................................................  cm [1] 

  (iii) A small screw of length s is fixed to the crocodile clip, as shown in Fig. 6.2.

s

Fig. 6.2 (not to scale)

   The ratio of the length s of the screw to the length l of the crocodile clip is 1.5 : 10.

   Calculate the length s of the screw in mm.

 s =  ....................................................mm [1]
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 (b) The volume of eight identical crocodile clips is determined by placing them in a measuring 
cylinder containing water.

  The volume of eight crocodile clips is found to be 3.0 cm3.

  (i) Calculate the volume V of one crocodile clip.

 V =  ................................................... cm3 [1]

  (ii) Suggest why eight crocodile clips are used instead of one.

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

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

  (iii) The mass of one crocodile clip is 2.7 g.

   Use your answer to (i) to calculate the density D of the steel used to make the crocodile 
clip.

 D =  ................................................ g / cm3 [2]

   [Total: 7]
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7 (a) Name two substances that are produced in the liver.

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

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

 (b) Name two substances that are broken down in the liver.

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

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

   [Total: 4]

8 (a) Alkanes are obtained from petroleum. 

  Name the process used to manufacture alkenes from alkanes.

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

 (b) (i) State the general formula of alkenes.

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

  (ii) State the difference in chemical structure between alkenes and alkanes.

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

  (iii) State the name of the reagent used to distinguish between alkenes and alkanes.

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

 (c) Ethene reacts with steam in the presence of a catalyst to produce ethanol.

  State the type of reaction that ethene undergoes.

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

 (d) Ethanol is used as a fuel.

  State the names of the products when ethanol burns in excess oxygen.

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

   [Total: 6]
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9 The inside of an electrical plug is shown in Fig. 9.1.

Fig. 9.1

 (a) On Fig. 9.1 draw a line to identify the neutral wire. Label the line N. [1]

 (b) Describe the functions of the live wire and of the neutral wire. 

live wire  .....................................................................................................................................

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

neutral wire  ...............................................................................................................................

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

 (c) When plugged into a socket, the plug supplies mains electricity at 230 V to an electric kettle. 

  The power produced in the kettle is 3000 W.

  Calculate the current I in the fuse. 

 I =  ....................................................... A [2]

   [Total: 5]
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10 Fig. 10.1 shows a section through the heart.

F
G

H

Fig. 10.1
    

 (a) Identify the structures labelled F, G and H.

  F ..................................

  G ..................................

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

 (b) On Fig. 10.1, draw a labelled arrow to show the direction of blood flow along the aorta. [1]

   [Total: 4]
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11 The atomic structure of an atom of element X is shown in Fig. 11.1. X is not the usual chemical 
symbol for the element.

proton

Key

neutron

electron–

–

–

–

––

–

Fig. 11.1

 (a) The atom is represented using the nuclide notation AZ X.

  Use Fig. 11.1 to deduce the values of A and of Z.

  A = ..................................

  Z = .................................. [2]

 (b) Explain why element X is placed in Group V of the Periodic Table.

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

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

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

 (c) State the type of oxide formed when element X reacts with oxygen.

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

 (d) Element X forms the compound XH3 with hydrogen.

  Suggest the type of bonding in this compound and give a reason for your answer.

type of bonding  .........................................................................................................................

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

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

   [Total: 7]
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12 Fig. 12.1 shows a lens A and plane mirror B. 

 A ray of light R is incident on lens A.

R

A
B

focal length
of lens

Fig. 12.1

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

  On Fig. 12.1, draw the path of ray R. [3]

 (b) Fig. 12.2 shows a range of wavelengths in one part of the electromagnetic spectrum.

X

300 400 500 600

wavelength (×10–9 m)

Fig. 12.2

  (i) Estimate the range of wavelengths in the region marked X.

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

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

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

  (iii) Calculate the lowest frequency of the electromagnetic spectrum shown in Fig. 12.2.

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

   [Total: 8]
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Question 13 begins on the next page.
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13 Fig. 13.1 shows the reproductive organs of a woman.

A

B

C

D

E

F

G

Fig. 13.1

 (a) State the letter in Fig. 13.1 that identifies

  the cervix  ..............

  an ovary  ..............

  the vagina. .............. [3]
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 (b) Describe the function of the oviduct and of the uterus. 

the oviduct  ................................................................................................................................

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

the uterus  ..................................................................................................................................

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

 (c) Some babies are fed on breast milk. Other babies are fed either on milk from another animal 
or on formula milk.

  Describe two advantages of breast feeding a baby.

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

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

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

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

   [Total: 7]

14 A list of gases is shown.

argon    carbon dioxide    carbon monoxide    chlorine

helium    hydrogen    nitrogen dioxide    oxygen

 Use the list to complete the following sentences.

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

 (a) The gas produced during respiration is ................................................... . [1]

 (b) The gas that turns Universal Indicator red is ................................................... . [1]

 (c) The gas that is used to sterilize drinking water is ................................................... . [1]

 (d) The non-flammable gas used to fill balloons is ................................................... . [1]

 (e) The gas that relights a glowing splint is ................................................... . [1]

   [Total: 5]
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15 Oil is stored in a container. A tap at the bottom of the container is opened and oil flows into a 
measuring cylinder. A floating marker indicates the volume of oil in the measuring cylinder.

 The volume of oil in the measuring cylinder is recorded at regular intervals of time. 

 The tap is closed when the volume of oil in the measuring cylinder is 100 cm3.

 The experiment is shown in Fig. 15.1.

measuring
cylinder

oil container

oil

tap

floating marker

before oil is added after oil is added

floating
marker

Fig. 15.1
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 (a) The volume of oil in the measuring cylinder is plotted against time taken to reach that volume 
as shown in Fig. 15.2.

time / s

100

0 20 40 60 80

volume / cm3

Fig. 15.2

  Determine the time t at which the floating marker reaches 100 cm3 in the measuring cylinder.

 t =  .......................................................  s [1]

 (b) The experiment is repeated using oil at a higher temperature.

  On Fig. 15.2 sketch a second line to suggest how the volume–time graph changes. [2]

 (c) In one experiment, the floating marker rises 0.15 m in a time of 45 s.

  The weight of the floating marker is 0.1 N.

  Calculate the work done W in lifting the floating marker.

  State the unit.

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

   [Total: 6]
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16 Table 16.1 shows some information about the blood of four students.

 Student J is healthy.

 Students K, L and M suffer from ill health.

Table 16.1

blood component
numbers per mm3

student

J 
(healthy)

K L M

red blood cells / 
numbers per mm3 8 million 5 million 8.1 million 8 million

white blood cells / 
numbers per mm3 8600 8700 5500 8600

blood platelets / 
numbers per mm3 250 000 245 000 246 000 150 000

 (a) (i) State the letter of the student who has blood which takes an unusually long time to clot.

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

  (ii) State the letter of the student who becomes exhausted very quickly when running a short 
distance.

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

 (b) Suggest why student L suffers from frequent infections.

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

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

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

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

   [Total: 5]
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17 The names and properties of some substances are shown in Fig. 17.1.

 On Fig. 17.1, draw one line from each substance to a property of the substance. [4]

 substance property

iodine

magnesium

chlorine

sodium chloride

conducts electricity when 
molten but not when solid

is a solid which melts at a low 
temperature

conducts electricity when solid

is a diatomic gas

Fig. 17.1

   [Total: 4]
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