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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 by 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

Vp

Vs
 = 

Np

Ns

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 Isobel uses a remote control to adjust her TV set.

 (a) The remote control uses a beam of infrared to carry information to the TV set. 
  Infrared is part of the electromagnetic spectrum.

  (i) Here is a partly completed table of the electromagnetic spectrum. 

microwaves visible light X-rays

frequency

   Write infrared in the correct space in the table. [1]

  (ii) Here are some statements about electromagnetic waves.

     A They have the same speed through space.

     B They are strongly absorbed by water.

     C They travel along long optical fibres.

   Which statement, A, B or C, is true for all waves in the electromagnetic spectrum?

answer ..........................................   [1]
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 (b) The source of the infrared from the remote control is in a plastic lens.

plastic lens

source of
infrared

  As the infrared leaves the plastic it changes direction. 

  Here are some possible reasons for this.

    A The infrared refracts as it speeds up when it leaves the plastic.

    B The infrared diffracts as it leaves the plastic.

    C The infrared reflects from the surface of the plastic.

  Which is the correct reason, A, B or C?

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

 (c) Finish the sentences. Choose words from the list.

digital

analogue

alternated

modulated

  The infrared from the remote control must be ................................................... for it to carry 
information to the TV set.

  The information is coded into the infrared by switching it on and off in short pulses. 

  This means that the remote control uses ................................................... transmission of 
information.

[2]

[Total: 5]

[Turn over
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2 Jo uses a microwave oven to heat her dinner.

 (a) These sentences are about the microwave oven.

  Draw a straight line from the start of each sentence to its correct end.

start end

The microwaves interfere ... ... by the water in the food.

The microwaves are reflected ... ... when they pass through a gap.

The microwaves are diffracted ... ... by the metal walls of the oven.

The microwaves are absorbed ... ... where they overlap with each other.

[3]
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 (b) This graph shows a microwave.

disturbance

0
A

B

C

D
distance

  Which distance, A, B, C or D, is the wavelength of the microwave?

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

[Total: 4]
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3 Jenny is a presenter for Radio CA.

 (a) She speaks into the microphone.
  What does the sound wave carry from her mouth to the microphone?

  Put a ring  around the correct answer.

electricity                   energy                   magnetism
[1]

 (b) Jenny sings a note into the microphone. 
  The sound wave has a frequency of 680 Hz and a wavelength of 0.5 m. 

  (i) Which of the following shows how to calculate the speed of the sound wave?

   Put a ring  around the correct answer.

680
0.5

                   680 × 0.5                   0.5
680

[1]

  (ii) Finish these sentences about the note that Jenny sings.
   Choose words from this list.

increases

decreases

doesn’t change

   The frequency of the note decreases from 680 Hz to 340 Hz. 

   The speed of the sound wave ................................................... .

   The wavelength of the sound wave ................................................... .
[2]
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 (c) Radio CA uses radio waves to broadcast the sound of Jenny’s voice.

  Draw a straight line from each wave to its type.

wave type

radio standing

transverse

sound longitudinal

[1]

[Total: 5]
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4 Jane has some copper.
 She uses this to make copper sulfate.

 (a) Jane uses one reaction from the first list and one from the second list.

  Draw one straight line from the correct first reaction to the correct second reaction.

first second

copper + oxygen  copper oxide carbon dioxide + sulfuric acid  copper sulfate

copper + oxygen  copper sulfide copper oxide + sulfuric acid  copper sulfate

copper + sulfur  copper oxide copper oxide + sodium hydroxide  copper sulfate

[2]

 (b) The copper sulfate Jane makes is not pure.
  She uses these four steps to purify the copper sulfate.

  They are in the wrong order.

    A drying

    B filtration

    C dissolving

    D crystallisation

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

C
[2]

[Total: 4]
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5 Bobby reacts magnesium with an acid to make hydrogen and magnesium sulfate.

 (a) (i) Put a ring  around the name of the acid that he uses.

hydrochloric acid                   nitric acid                   sulfuric acid
[1]

  (ii) Put a ring  around the formula of magnesium sulfate.

MgO                   MgS                   MgSO4
[1]

 (b) Bobby measures the total volume of hydrogen gas given off as the reaction takes place.

volume of
hydrogen gas

time

A

B C

  Three points on the graph are labelled A, B and C. 
  Put the correct letter in each box to show when the reaction is very fast, very slow or 

stopped.

very fast 

very slow 

stopped 
[2]
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 (c) Bobby puts a lighted splint into some hydrogen gas. 

  There is a loud ‘pop’.

  Here is the equation for the reaction.

    2H2  +  O2    2H2O

burning
splint

gas

  Here are some statements about this reaction.

  Write T in the box next to each true statement and F in the box next to each false one.

     T (true)
     or
     F (false)

    Some water is made. 

    The water reacts with hydrogen. 

    The hydrogen reacts with oxygen. 

    The oxygen reacts with hydrogen. 

    One molecule of hydrogen reacts with one molecule of oxygen. 

    One molecule of hydrogen reacts with two molecules of oxygen. 

    Two molecules of hydrogen react with one molecule of oxygen. 

[3]

[Total: 7]
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6 Mary carries out a titration.

 Here is a list of instructions that she uses. Some are in the wrong order.

  A Fill the burette with acid.

  B Take the first burette reading.

  C Put 25 cm3 of alkali solution into a conical flask.

  D Add indicator to the alkali.

  E Take the second burette reading.

  F Add acid drop by drop when the colour starts to change.

  G Run acid from the burette into the flask, swirling at the same time.

  H Stop adding the acid when the colour change is permanent.

 Fill in the boxes to show the right order. The first four have been done for you.

A B C D
[3]

[Total: 3]
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7 Charlie carries out an experiment using woodlice.
 He puts 20 woodlice into the centre of a petri dish so that they can move freely into four chambers, 

A, B, C and D. Each chamber has different conditions.

A B

C D

dividing
wall one of

4 chambers

woodlice
put in the

centre

petri
dish

light and
dry

dark and
dry

light
and moist

dark
and moist

 After five minutes, Charlie counts the woodlice in each chamber.
 He records his results in a table.

chamber chamber conditions number of woodlice

A light and dry 1

B dark and dry 6

C light and moist 4

D dark and moist 9

 (a) What is the percentage of woodlice found in chamber D?

  Put a ring  around the correct answer.

9%                   20%                   45%                   90%
[1]
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 (b) Put a tick (✓) in the box next to each statement which could be used to explain the behaviour 
of the woodlice in the experiment.

    Woodlice are attracted to light. 

    Woodlice are attracted to shade more than to moisture. 

    Woodlice avoid too much moisture. 

    Woodlice may dry out easily. 

[2]

 (c) The behaviour pattern of the woodlice shown in this experiment is a reflex action.
  Finish the sentence. Choose a word from this list.

complex                   involuntary                   voluntary

  Simple reflexes produce rapid ................................................... responses.
[1]

[Total: 4]

8 This question is about the cerebral cortex of the brain.

 Complete the sentences using the best words from this list.

memory                   balance                   intelligence                   body temperature 

 The cerebral cortex is the part of the human brain most concerned with .........................................

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

[Total: 2]

[Turn over
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9 This question is about the human nervous system.

 (a) The diagram shows a motor neuron.

A

B
C

D

direction of
impulse

  Write the correct letter, A, B, C or D, in the box next to each label description.

label description letter

axon

cell nucleus

fatty sheath

[3]

 (b) What are the functions of the fatty sheath?

  Put a tick (✓) in the box next to each of the two correct answers. 

   to insulate the axon 

   to insulate the cell nucleus 

   to allow the nerve impulse to travel faster 

   to improve the connection with other neurons 

[2]
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 (c) The diagram shows a reflex arc. 

sensory neuron   

receptor

motor neuron
effector

  The reflex arc involves different parts of the nervous system. 
  Each part has a different task.

  Draw a straight line from each part to its correct task.

part task

effector
brings about a change in the 
body

motor neuron
carries the impulse away
from the receptor

receptor
carries the impulse towards
the effector

sensory neuron detects a specific stimulus

[3]

[Total: 8]

END OF QUESTION PAPER
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