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 10. (continued)

  (c) The diagram shows some of  the forces acting on the cyclist 
during the race.

    (i) Suggest one way in which the cyclist reduces air 
resistance.

  

    (ii) Suggest one place where the cyclist requires friction.
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 11. Model power transmission lines are set up to demonstrate how 
electricity is distributed from a power station to consumers.

  (a) State the purpose of  transformer X.

  (b) For safety reasons, in this model, the voltage in the 
transmission lines must not exceed 25 V.

   Show that the transmission voltage is within this limit.

  (c) The current in the transmission lines is 200 mA.

   The transmission lines have a total resistance of  20 Ω.

   Calculate the total power loss in these transmission lines.
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 12. A restaurant has an ice-making machine.

  Water is poured into ice trays through an inlet at the top of  the machine.

  The trays rotate inside the machine towards a dispenser where they are 
tipped and ice cubes fall out into the dispenser.

  A simplified diagram of  the machine showing the freezing operation is 
shown.
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 12. (continued)

  A substance called a coolant is circulated in the pipes by the pump.

  (a)  (i) What is the change in state of  the coolant in the freezing 
section?

  

    (ii) Explain why this change in state of  the coolant keeps the 
freezing section cold.

  

  (b) When water is poured in at the top of  the machine it fills up 
ice cube trays.  The water is cooled to 0 °C and then freezes.

   In 1 hour, 1·5 kg of  water at 0 °C turns into ice.

   Calculate how much heat energy is given out by the water 
when it freezes.
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 13. A manufacturer has developed an iron with an aluminium sole 
plate.  A technician has been asked to test the iron.

  The technician obtains the following data for one setting of  the 
iron.

   Starting temperature of  sole plate: 24 °C

   Operating temperature of  the sole plate: 200 °C

   Time for iron to reach the operating temperature: 35 s

   Power rating of  the iron: 1·5 kW

   Operating voltage: 230 V

   Specific Heat Capacity of  Aluminium: 902 J/kg °C

  (a) Calculate how much electrical energy is supplied to the iron in 
this time.

  (b) Calculate the mass of  the aluminium sole plate.
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 13. (continued)

  (c) The actual mass of  the aluminium sole plate is less than the 
value calculated in part (b) using the technician’s data.

   Give one reason for this difference.
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 14. The Mills Observatory in Dundee and the Yerkes Observatory in 
Wisconsin, USA both have refracting telescopes.

  Astronomers in both observatories are studying the Andromeda 
galaxy which is approximately 2·2 million light years away.

  The diameters of  the objective lens in the telescopes are given in 
the table.

Observatory Objective Lens Diameter (m)

Mills 0·25

Yerkes 1·02

  (a) Both telescopes produce an image of  the Andromeda Galaxy.

   State the difference between the two images.

  (b) A light year is defined as “the distance that light travels in one 
year”.

   Show by calculation that 1 light year = 9·4608 × 1015 m.
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 14. (continued)

  (c) The eyepiece lens of  a refracting telescope can be used on its 
own as a magnifying glass.

   Complete the ray diagram to show how the eyepiece lens 
forms an image.

   The points marked F are one focal length from the centre of  
the lens.

  (d) Not all telescopes detect visible light.

   Why are different kinds of  telescope used to detect signals 
from space?
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 15. The International Space Station (ISS) orbits the Earth at a height 
of  400 km.

  (a) The graph shows how the gravitational field strength varies 
with height above the surface of  the Earth.

    (i) State what is meant by gravitational field strength.

     

    (ii) What is the value of  gravitational field strength at the 
orbital height of  the ISS?
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 15. (continued)

  (b) An astronaut of  mass 75 kg is on board the ISS.

    (i) Calculate the weight of  the astronaut inside the ISS.

    (ii) State the mass of  the astronaut on the surface of  the 
Earth.

     

  (c) The ISS receives its power from solar cells arranged in  
4 panels.  The maximum output power of  each panel is  
87·5 W/m2.

   Each panel has an area of  375 m2.

    (i) What is the maximum power available to the ISS from 
the panels?

    (ii) State the main disadvantage of  using solar cells to 
provide power.
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