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1 (a) A student is given a plastic bottle of cooking oil.

  He wants to find the density of the cooking oil.
 
  In addition to the bottle of cooking oil he is only given 

two other measuring instruments.

  

  
  In this question you will be assessed on your 

written communication skills including the use of 
specialist scientific terms.     [6 marks]

  Give the names of the two measuring   
instruments needed.

  1. 

  2. 
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  State the two measurements that are needed to find the 
mass of the oil.

  1. 

  2. 

  What other measurement is needed to find the density 
of the oil?

  State fully, in words, the equation used to calculate 
density.       
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 (b) Kinetic theory can be used to explain the difference 
between the densities of solids, liquids and gases. 

  The plastic bottle of oil consists of a solid, a liquid and 
an air gap above the oil.

  Insert the word oil, plastic or air beside the correct 
particle diagram below.      [3 marks]
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2 A scientist carries out an investigation to find how the 
resistance of a metal wire depends on the length of   
the wire. 

  The table below shows the results obtained. 

Length of wire / m Resistance of wire / 
0.1 0.6
0.2 1.2
0.4 2.4
0.6 3.6
0.9 5.4

 You are asked to plot a graph of resistance of wire (vertical 
axis) against length of wire (horizontal axis).

 

0.0
0.0 0.2 0.4 0.6 0.8 1.0

Length of wire / m
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 (a) Choose a suitable scale for the vertical axis and label it. 

  Plot the points.  

  Draw a straight line of best fit.     [5 marks]

  (b) Calculate the gradient of the line and give its unit. 
  [4 marks]

  You are advised to show your working out.

  Gradient of the line =  unit 
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3 An air track is used to investigate Newton’s laws.

 Air blown through the holes in the air track enable the 
object to float.

 This means that friction between the object and the air 
track is zero.

 
 
  
  
  
         
   
 air

floa�ng object P

air track
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 A student gives the object an initial push.

 (a) Describe the speed of the object when it reaches the 
point P compared with its speed immediately after the 
initial push.

  Choose from the following by placing a tick () in   
the box.

  The object will be going faster.

  The object will have slowed down.

  The object will be going at the same speed. 

  Which of Newton’s three laws is being demonstrated in 
this investigation?     [2 marks]

 
  Newton’s law number       
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 (b) In another investigation a trolley is accelerated along  
a runway.

  800 g

  (i) Calculate the force provided by the 800 g mass.
   [2 marks]

   You are advised to show your working out.

   Force =  N 
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  (ii) On another occasion a trolley of mass 1.5 kg is 
pulled along a horizontal runway by a force of 10 N.

   The frictional forces add up to 4 N.

   Calculate the acceleration of the trolley.     [5 marks]

   Include the unit with your answer.

   You are advised to show your working out.

   Acceleration =            
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4 A non-uniform beam of length 2.1 m is placed on a pivot.

 A 15 N weight placed on the right-hand side 0.8 m from the 
pivot keeps the beam in a horizontal position.

 15NW

0.7 m 0.8 m

pivot

 (a) The weight, W, of the beam acts through the    
point shown.       [2 marks]

  What do we call this point?

                   

  What is the direction of the moment caused by the 
weight, W?

  Direction 
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 (b) Use the Principle of Moments to calculate the weight,  
W, of the non-uniform beam.      [4 marks]

  You are advised to show your working out. 

  Weight, W of the beam =  N 

 (c) What is the size of the force the pivot exerts on the 
beam and give its direction?      [2 marks]

  Size of force =  N

  Direction of force = 

This is the end of the question paper
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