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Section B [10 marks] 
Answer one question from this section. 

 
12  Fig. 12.1 shows a space rocket bring launched at sea level. The space rocket has a 

main engine and boosters that help the shuttle to lift off from the Earth. For the rocket 

to escape Earth’s gravitational field, it has to reach its breaking speed.  

     

 

 

Fig. 12.1  

     

 The combined mass of the space rocket remains constant at 22 500 kg throughout the 

launch. It accelerates uniformly over a distance of 825 km before it reaches its breaking 

speed of 10 km/s.  

     

 (a)  (i)  On Fig. 12.2, sketch a speed-time graph of the rocket from launch 

to reaching its breaking speed.  

Label all relevant values on your graph.  [2] 

   

 

Fig. 12.2   
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  (ii)  Determine the time taken for the rocket to reach its breaking speed.  

    

 

 

 

 

 

 

 

  

   time taken = …………………………  [2] 

     

  (iii)  Determine the acceleration of the rocket.  

    

 

 

 

 

 

 

 

  

   acceleration = …………………………  [2] 

     

  (iv)  Assuming no air resistance, calculate the upward thrust of the rocket.  

The gravitational field strength g is 10 N/kg.  

    

 

 

 

 

 

 

 

  

   upward thrust = …………………………  [2] 
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 (b)  In reality during launch, the space rocket will burn solid fuel that is inside the fuel 

compartment until it reaches its breaking speed to escape Earth’s gravitational 

field. Once the compartment is empty, it will be detached from the main body.  

The main engine will be cut off as the rocket continues to travel through outer 

space with no air resistance.  

Explain how this affects the acceleration and the speed of the rocket.  

   

…………………………………………………………………………………………… 

   

…………………………………………………………………………………………… 

   

…………………………………………………………………………………………… 

   

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

   [Total: 10]  
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13  Fig. 13.1 shows an electric kettle labelled “240 V, 1200 W”.  

     

 

 

Fig. 13.1  

     

 (a)  On Fig. 13.1, draw suitable wires to connect the electric kettle to the mains 

supply.  [2] 

     

 (b)  On Fig. 13.1, draw and label a fuse and a switch for the electric kettle on 

the appropriate wire(s).  [1]  
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 (c)  The kettle is switched on at time t = 0 s. Fig. 13.2 shows how the temperature of 

the water changes with time t.  

     

  

 

Fig. 13.2  

     

  (i)  Determine the amount of electrical energy consumed by the kettle to raise 

the temperature of water from 30 °C to 100 °C.  

    

 

 

 

 

 

 

  

   amount of electrical energy = …………………………  [2] 
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  (ii)  Describe the changes, if any, in the movement and arrangement of the 

water molecules when the temperature of water in the kettle is raised from 

30 °C to 100 °C.  

    

movement ……………………………………………………………………….. 

    

……………………………………………………………………………………. 

    

arrangement …………………………………………………………………….. 

    

…………………………………………………………………………….. [2] 

     

  (iii)  On Fig. 13.1, draw an arrow to indicate the movement of water in 

the kettle when its temperature is raised from 30 °C to 100 °C.  [1]  

     

  (iv)  When the temperature of water reaches 100 °C, the kettle is still operating 

with electrical energy supplied continuously until t = 200 s. The water boils 

as bubbles are formed and rise to the surface.  

Explain, in terms of the molecules, why the temperature of the water 

remains constant at 100 °C.  

    

……………………………………………………………………………………. 

    

……………………………………………………………………………………. 

    

……………………………………………………………………………………. 

    

…………………………………………………………………………….. [2] 

   [Total: 10]  
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