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• Answer all the questions.
• Use blue or black ink. Pencil may be used for graphs and diagrams only.
• Read each question carefully and make sure you know what you have to do before starting your answer.
• Do not write in the bar code.
• Do not write outside the box bordering each page.
• WRITE YOUR ANSWER TO EACH QUESTION IN THE SPACE 

PROVIDED. ANSWERS WRITTEN ELSEWHERE WILL NOT BE 
MARKED.
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• The number of marks for each question is given in brackets [  ] at the end 
of each question or part question.

• A list of physics equations is printed on page 2.
• The Periodic Table is printed on the back page.
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EQUATIONS 
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Electric Circuits 
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The Wave Motion of Radiation 
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Answer all the questions. 
 
1 This question is about growth in plants and animals. 
 
 (a) Complete the following table about growth in plants and animals. 
 
  Put a tick ( ) in the correct box in each row. 
 

feature true for both plants 
and animals only plants only animals 

most continue to grow in height and 
width throughout their lives 

   

different types of tissue contain 
specialised cells  

   

some cells are still unspecialised 
even in adults 

   

 
[3] 

 
 
 (b) For many years, cuttings have been used to produce clones of plants. 
 

 
 
 
 
  The cut surface is dipped into a hormone powder before planting. 
 
  Why is hormone powder used? 
 
  Put a tick ( ) in the box next to the correct answer. 
 

to stop water loss  
 

  

to help root growth  
 

  

to make the plant flower  
 

  

to stop disease spreading  
 

[1] 
 
 

parent 
plant hormone 

powder 

cloned 
plant

cutting 
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 (c) Animal cells can also be cloned.  
  David is a member of a stem cell research team.  
  He removes stem cells from human tissue.  
  He cultures the cells and uses them to treat a patient. 
 

 
                                   human donor                        cell culture 
                                     stem cells 
 
 
  Complete the sentences by choosing the best word from each pair. 
 
  Put a  ring  around the correct answer for each sentence. 
 
 
  Some of the genes in the donor stem cells are active and some are inactive. 
 
  Under special culture conditions genes can be……  inactivated  /  reactivated. 
 
  This treats patients because the cells……  repair  /  replace damaged tissues. 

 [1] 
 

[Total: 5]

donated to 
a patient 
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2 (a) Robyn is trying to remove weeds from her garden.  
  She finds it difficult because some have their roots under a heavy rock. 
 

 
 
 
  The weeds are showing the result of phototropism. 
 
  What is the advantage of phototropism for plants? 
  

A They are able to take in more water. 

B They can compete better for light. 

C They grow faster.  
 
 answer  [1]

 
 

heavy rock 
weed plant 
 
 
 
 
soil 
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 (b) Robyn draws a model to show the action of auxin during phototropism in a growing plant 
  stem. 
 

 
                                                                                                                 growing tip 
 
                                         D 
          A 
 
       stem of plant                                  direction of light 
 
                                         B 
          C 
 
 
 
   (i) In which area, A, B, C or D, is the auxin produced? 
 
 answer   [1]

 
 
  (ii) In which area, A, B, C or D, is there increased cell expansion as a result of auxin 
   action? 
 
 answer   [1]

 
 
 (c) Light affects the concentration of auxin on the light and shaded parts of the stem. 
 
  Which of the following is the best explanation for the unequal distribution of auxin? 
 
  Put a tick ( ) in the correct box. 
 

More auxin is made in the light.  
 

  

More auxin is made in the shade.  
 

  
Auxin moves across the stem to the 
light. 

 
 

  
Auxin moves across the stem towards 
the shady side. 

 
 

[1] 
 

[Total: 4]
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3 (a) There is a clear link between genes and protein synthesis. 
 
  Complete the sentences by choosing the best word from each pair. 
 
  Put a  ring  around the correct answer for each sentence. 
 
   The genetic code is stored in the……  cytoplasm  /  nucleus. 
 
   Proteins are made in the……  cytoplasm  /  nucleus. 
 
   The genes are portions of the molecule……  DNA  /  RNA. 
 
   Genes are made from combinations of different bases arranged in groups 
 
   of……  two  /  three. 

[2] 
 
 
 (b) The control of protein synthesis follows a number of steps. 
 
       (i)      Here are four of the steps in protein synthesis. They are in the wrong order.  
   

A Protein is synthesised. 

B The genetic code is copied. 

C The code is read by a ribosome. 

D Amino acids are put into a specific order.  
 
   Fill in the boxes to show the right order. The first one has been done for you. 
 

B  
 

  

[2] 
 
 
  (ii) There is an error in the genetic code.  
 
   Which of these statements may be a consequence of this?  
 
   A The code cannot be read. 

B The code cannot be copied. 

C The wrong protein is synthesised.  
     
 answer   [1]

 
[Total: 5]
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4 Titan is a moon near the planet Saturn. 
 In 2004, a space probe landed on Titan and found out what gases are in its atmosphere.  
 
 
 This table shows the main gases in the atmosphere of Titan. 
 
 

gas 
name formula percentage in Titan atmosphere 

nitrogen 
 
 
 

95% 

methane CH4 3% 

argon Ar 1% 

other gases 
 
 
 

 
 
 (a) Complete the table by filling in the formula for nitrogen gas.  

 [1] 
 
 
 (b) Which of the following statements are true and which are false? 
 
  Put ticks ( ) in the correct boxes. 
 

 true false 

The gases on Titan are all ionically bonded.  
 

 

1% of the atmosphere of Titan is other gases.  
 

 

All the gases named in the table are present on Earth.  
 

 

All the gases present on Earth are named in the table.  
 

 

The data shows that there is no carbon dioxide on Titan.  
 

 

  [2] 
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 (c) Which diagram, A, B or C, shows the arrangement of atoms in argon gas? 
 
 
 
 
 
 
 
 
 
                                   A                                                  B                                             C 
 
 

answer   [1]
 

[Total: 4]
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5 In 2003, there was a tsunami (tidal wave) in Indonesia. 
 
 Sea water flooded large areas of farmland. 
 

 
 
 (a) After the tsunami, sea water left on the farmland evaporated. 
 
  This equation shows what happens to water when it evaporates.  
 

H2O(l)    H2O(g) 
 
  (i) What do the state symbols (l) and (g) mean? 
 

(l)    

(g)   
 

[1]
 
 
  (ii) The sea water contains large amounts of sodium chloride.  
   When the water evaporates, the dissolved sodium chloride forms solid crystals. 
 
   Complete the equation for this change by filling in the missing state symbols. 
 
 
   sodium chloride           solid sodium chloride 
   dissolved in water 
  
   NaCl (…………..)    NaCl (…………..) 
 

[1] 
 
 

moorea
Text Box

An image has been removed due to copyright restrictions


Details:
photograph of an Indonesian man standing in flood waters




13 
 

© OCR 2007  [Turn over   
 
 
 

 (b) Scientists tested the water in the soil to see if it contained dissolved sodium chloride. 
 
  They used an electrical conductivity tester. 
 
  Why does water that contains dissolved sodium chloride conduct electricity? 
 
  Put a tick ( ) in the box next to the best explanation. 
 
    

The ions are strongly attracted together.  
 

  

The water contains free moving ions.  
 

  

The ions have opposite charges.  
 

  

Electrons move between ions.  
  

   [1] 
 
 
 (c) Sea water contains many different salts. 
 
  The table shows some information about some salts in sea water. 
 

ions in salt name of salt name formula formula of salt 

potassium 
 
 
 potassium chloride 

chloride 
 

Cl - 
 

KCl 

magnesium 
 

Mg 2+ 

 

magnesium chloride 

chloride 
 

Cl - 
 

 

magnesium 
 

Mg 2+ 

 

magnesium sulfate 
sulfate 

 
 
 

MgSO4 

 
  Complete the table by filling in the three empty boxes. 

[3] 
 

 [Total: 6]
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6 This diagram shows an electrolysis cell for extracting aluminium from aluminium oxide. 
 

 
 
 
 
 (a) In which area, A, B, C or D, will aluminium form? 

answer  [1]
 
 
 (b) Complete the equation to show what happens when aluminium ions form aluminium. 
 

 
Al 3+ 

 

 
+ 

   
Al 

   [2] 
 
 

(c) The electrolysis is carried out at 900 oC. 
 

 Why does the electrolysis not work at room temperature? 
 

 Put ticks ( ) in the boxes next to the correct statements. 
   

Aluminium oxide only conducts 
electricity when molten. 

 
 

  
There are no free electrons in 
aluminium oxide at room temperature. 

 
 

  
At room temperature, the ions in 
aluminium oxide do not move. 

 
 

  
At room temperature, aluminium oxide 
does not contain ions. 

 
  

  [1] 
 

[Total: 4]

D 

aluminium 
oxide 
 
 
 
B 

C 

anode 

 
cathode

A 



16 
 

© OCR 2007   
 
 
 

7 This question is about generating mains electricity by rotating magnets. 

 
 
 (a) Here is a voltage-time graph for the coil when the magnet is rotating. 
 
 
 

 
 
 
 
 
  Add these labels to the graph. One has been done for you. 
 
  A lowest magnetic field in the coil 

B highest magnetic field in the coil 

C increasing magnetic field in the coil 

D decreasing magnetic field in the coil  
  [2] 

 
 

 (b) How could you make the output voltage smaller? 
 
  Which of the statements A, B, C or D is correct? 
 
  A use a stronger magnet 

B rotate the magnet faster 

C have more turns of wire in the coil 

D use copper instead of iron for the core  
 
 answer  [1]

 

magnet 
 
 
 
 
 
 
 
coil 

core 

C 

voltage  0 time 
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 (c) The output of the generator is connected to a transformer.  
 
 

 
 
 
  The primary coil has 10 turns and is connected to the generator.  
  The secondary coil has 20 turns. 
 
  What is the voltage across the secondary coil when the generator voltage is 12 V? 
 
  Put a  ring  around the correct answer. 
 

0 V                       6 V                  12 V                   24 V 
 

 [1] 
 
 
 (d) The generator is replaced with a 12 V battery. 
 
 

 
 
  What is the voltage across the secondary coil now?  
   
  Put a  ring  around the correct answer. 
 

0 V                       6 V                  12 V                   24 V 
 

 [1] 
 

[Total: 5]

primary 10 turns secondary 20 turns 

primary 10 turns 
 
 
 
 
 
            12 V 

secondary 20 turns 

generator 12 V 
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8 Ann builds this electric circuit. 
 

 
 
 (a) Add a voltmeter to the circuit to measure the battery voltage. 
 
  Use the correct symbol. 

 [1] 
 
 
 (b) Here are some statements about Ann's circuit.  
 
  Put ticks ( ) in the two correct boxes. 
   

The battery is a source of direct current.  
 

  
There is only a voltage across the battery 
when the switch is closed. 

 
 

  
The ammeter measures the energy of the 
charge moving in the circuit. 

 
 

  
The current in the circuit depends on the 
amount of light shining on the LDR. 

 
  

[2] 
 
 
 (c) Ann closes the switch.  
 
  The current in the circuit = 0.12 A.  
  The voltage across the LDR = 9 V. 
 
  Here are some calculations for the resistance of the LDR. 
 
  Put a  ring  around the correct calculation. 
 

9 0.12 
0.12 = 75 Ω                 9 × 0.12 = 1.1 Ω 9 0.013 Ω 

[1] 
 

[Total: 4]
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9 Dan has a favourite party trick. 
 

 
 
 He rubs a balloon on his head.  
 
 When he removes the balloon, his hair stands on end. 
 
 (a) Draw a straight line from each observation to its best explanation. 
 

observation 
 

 explanation 

The hair is attracted to 
the balloon. 

 It gains electrons. 

   
The hair becomes 
negatively charged. 

 Electrons are removed 
from it. 

   
Each hair is repelled by 
the other hairs. 

 They have the same type 
of charge. 

   
The balloon becomes 
positively charged. 

 They have the opposite 
type of charge. 

 [2] 
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 (b) Dan now holds the positively charged balloon above a thin piece of metal foil.  
 
  The foil moves up and sticks to the balloon. 
 

 
 
  The sentences explain why this happens. They are in the wrong order. 
 
   

A Electrons move to the top of the foil. 

B The foil moves up towards the balloon. 

C Electrons in the foil are attracted to the balloon. 

D The top of the foil becomes negatively charged. 
 

E 
 

The force between the foil and the balloon is now more than the 
weight of the foil.  

 
  Fill in the boxes to show the correct order. The first one has been done for you.  
 
 

C  
 

   

[3] 
 

[Total: 5] 
 

 
END OF QUESTION PAPER 

positively charged 
balloon 
 
 
 
 

metal foil 
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