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TWENTY FIRST CENTURY SCIENCE EQUATIONS

Useful Relationships

Explaining Motion

speed  =
  

distance travelled
time taken

momentum  =  mass  ×  velocity

change of momentum  =  resultant force  ×  time for which it acts

work done by a force  =  force  ×  distance moved in the direction of the force

change in energy  =  work done

change in GPE  =  weight  ×  vertical height difference

kinetic energy = 1
2   ×  mass  ×  [velocity]2

Electric Circuits

resistance  =
  

voltage
current

voltage across primary coil
voltage across secondary coil

 = number of turns in primary coil
number of turns in secondary coil

energy transferred  =  power  ×  time

power  =  potential difference  ×  current

efficiency  =  
  

energy usefully transferred
total energy supplied

   ×  100 %

The Wave Model of Radiation

wave speed  =  frequency  ×  wavelength
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Answer all the questions.

1 Chemicals such as water are vital for life.

 Most of our planet is covered by water.
 
 (a) Sea water is too salty for us to use.

  The salt in the sea came from rocks on the land.

rain 

  Suggest how the salt inside the rocks gets into the sea.

  Use the diagram to help you.
 

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

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

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

 .............................................................................................................................................. [3]
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 (b) Water easily evaporates into the air.

  What does this tell you about water?

  Draw one straight line to join the two correct boxes.

water is made of forces between water particles

small molecules strong forces of repulsion

or or

large molecules weak forces of repulsion

or or

a giant structure of ions strong forces of attraction

or or

a giant structure of atoms weak forces of attraction

 [2]

 (c) Water in plants contains chemicals such as sugars.

  Here is the formula of a sugar.

C H C 

H H 

C 

H 

C 

O O O O

C 

O

H 

H H H H

H

  (i) How many carbon atoms does it have? 

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

  (ii) How many hydrogen atoms does it have?

 answer ........................................... [1]
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 (d) Nitrogen is another chemical that is important for life.

  Look at this simple diagram of the nitrogen cycle.

protein in 
animals 

eating protein in 
plants 

taken up by 
plant roots 

nitrate 
ions in the soil 

decomposers 

ammonium 
ions in the soil 

nitrogen gas 
in the air 

bacteria in the
roots of some

plants

bacteria in
the soil 

bacteria in 
the soil 

  Which stage in the diagram takes nitrogen directly from the air?

  Put a tick (✓) in the box next to the correct answer.

    bacteria in the soil   

    bacteria in the roots of some plants   

    eating   

    decomposers    [1]

 [Total: 8]
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2 The electric cables carried on pylons are made from aluminium.

 (a) The cables are made of thin aluminium wires that have been twisted around each other.

  Put ticks (✓) in the boxes next to the two reasons why aluminium can be used to make these 
cables.

    It conducts electricity. 

    It is non-magnetic. 

    It is malleable. 

    It is very hard. 

    It is silvery.  [2]

 (b) The aluminium used to make the cables is extracted from aluminium oxide.

  Aluminium oxide is the mineral in aluminium ore.

  (i) Some ores produce 2 tonnes of aluminium oxide from 5 tonnes of ore. 

   Put a ring  around the percentage of aluminium oxide in these ores.

    10 %      20 %      25 %      40 %      50 % [1]

  (ii) Silicon dioxide is a major impurity in aluminium ore.

   Put a ring  around another name for silicon dioxide.

    carbohydrate      protein      quartz      salt [1]
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 (c) Melted aluminium oxide is electrolysed to make aluminium.

  (i) Put a tick (✓) in the box next to the best description of electrolysis.

    using an electric current to melt a compound   

    using an electric current to purify a compound   

    using an electric current to make a compound   

    using an electric current to decompose a compound  
 [1]

  (ii) At which electrode does the aluminium metal form? 

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

 [Total: 6]
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3 The circuit below contains a thermistor.

A 

4.5 V 

 (a) Complete the sentence for a thermistor.

  Choose words from this list.

current     light level     pressure     resistance     temperature     voltage

  The .................................. of the thermistor increases with decreasing .................................. .
 [2]

 (b) The ammeter reads 0.5 A when the switch is closed.

  Put a ring  around the correct value for the thermistor resistance.

    0.1 Ω          2.3 Ω          5 Ω          9 Ω [1]

 (c) A voltmeter can be used to measure the potential difference across the thermistor.

  Draw the voltmeter on the circuit diagram and show how it should be connected. [1]

 [Total: 4]
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4 Both resistors in this circuit have the same value.

A 

12 V 

 (a) Draw straight lines to join the start of each sentence to its correct end.

start end

The battery ... ... resists the flow of charge.

Each resistor ... ... measures the current.

The ammeter ... ... pushes charge through the resistors.

 [2]

 (b) The ammeter reading increases when the switch is closed.

  Explain why.

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

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

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

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

 (c) Complete the table.

  Choose a number from this list.

0        1        2        4  

state of the switch ammeter reading in amps

open 2

closed

 [1] 

 [Total: 5]
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5 This transformer has two coils wound on a core.

lamp coil 

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

core 

 (a) What are the best materials to use for the coils and the core?

  Label the diagram using words from the list.

    copper        iron        rubber        wood [2]

 (b) The left-hand coil of the transformer is connected to the mains supply.

  Put a ring  around the best description of the mains supply.

    50 V a.c.      50 V d.c.      230 V a.c.      230 V d.c. [1]

 (c) The right-hand coil is connected to a lamp.

  The current in the lamp is 2 A when the voltage across it is 12 V.

  Calculate the power of the lamp. Include the unit for power with your answer.

 power =  .................................. unit ................ [2]

 [Total: 5]
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6 Harry takes a cutting of a plant.

 He wants to know what happens to the cutting as it grows into a plant.

 (a) Explain how a new plant grows from a cutting. 

  Your explanation should include these terms:

clone
hormone

xylem cells
unspecialised cells

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

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

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

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

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

 (b) Harry’s new plant shows a positive phototropic response.

  How does this increase the plant’s chance of survival?

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

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

 [Total: 4]
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7 The cell cycle is made up of cell growth and mitosis.

 (a) Cell growth and mitosis both involve a number of processes.

  Put one tick (✓) in each row to show when each of these processes happens.

process cell growth mitosis

more organelles are formed

the cell divides

copies of chromosomes are made

copies of chromosomes separate
 [2]

 (b) A parent cell has 24 chromosomes. 

  After a complete cell cycle, there are two new cells.

  How many chromosomes are in each new cell?

  Put a ring  around the correct answer.

    8         12         24         48 [1]

 (c) The genetic code is carried on DNA in the chromosomes.

  (i) Where in the cell are the chromosomes found?

   Put a tick (✓) in the box next to the correct answer.

    cell wall  

    nucleus  

    cytoplasm  

    cell membrane   [1]

  (ii)  What is the shape of a DNA molecule?

   Put a ring  around the best answer.

X-shaped

Y-shaped

double helix

doughnut-shaped
 [1]

 [Total: 5]
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8 The diagram shows some cells from a plant root tip seen through a microscope.

meristem 

 (a) Which statement is true of meristem cells?

  Put a tick (✓) in the box next to the correct answer.

   They disappear as the root grows. 

   They divide.    

   They form a hard crust.  

   They are specialised.     [1]

 (b) Meristems are also found in the growing tips of plant shoots.

  How do they affect the plant shoot?

  Put a tick (✓) in the box next to the correct answer.

   They make it taste nice.  

   They increase its height.  

   They make it colourful.   

   They decrease its thickness.   [1]

 [Total: 2]
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9 A length of DNA is made up of two strands.

 (a) Some of the bases on the strands are shown.

  Complete the diagram to show the pairing of the bases. 

  The first two pairs have been done for you.

C

A

C

A

G

G

T

T

 [1]

 (b) The sequence of bases on the strands is the genetic code for proteins.

  (i) Where in the cell are proteins made?

    cell wall  

    nucleus  

    cytoplasm  

    cell membrane   [1]
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  (ii) Brain cells and kidney cells in the same person have exactly the same genes.

   They carry out different jobs from each other by producing different proteins.

   Which person has the best explanation for this?

Donny
Different

combinations of
genes are switched

on in each type of cell.

Karen
Brain genes
take priority
over kidney

genes.

Jimmy
Both types of cell
have all the genes

switched on.

Marie
Both types of cell have
the same combination
of genes switched on.

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

 [Total: 3]

END OF QUESTION PAPER
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