
 

1. A new hydro-electric power station is being planned for the Highlands. 
 

                              
 
                  Water is stored in a reservoir at a vertical height of 500 m above  
                  the power station. Each second 8000 kg of water flows through the  
                  power station. 
 

(a) Show that water loses 39.2 MJ of gravitational potential energy 
          each second.                                                                                                 (3)  
 

         (b) Assuming no energy is lost in the pipe, state the input power 
          to the station.                                                                                                (1) 
 

         (c) Calculate the electrical power Output of the station if it is 80% efficient.   (2) 
 
 
 
 
 
  2. (a) One kilogram of Uranium-235 can release 8.19x1013J of energy 
           and one kilogram of coal can release 2.8x107 J of energy. 
 
          Calculate the mass of coal that would be required to release the  
           same energy as one kilogram of Uranium-235.                                                (2)  
  
 

(b)  A large coal fired power station will burn 4x109 kg of coal per year. 
 

             Calculate the mass of Uranium-235 that would be used by a  
              nuclear power station to produce the same quantity of energy.                    (3)     
 
 

       3. A railway train travels uphill between two stations. 

EE 2 – Energy Conversions B                           



 

                       
                       Information about the train and its journey is given below. 
 
                       average speed of train                5 ms-1 

 
                       time for journey                           150 s 
 
                       power of train                              120 kW 
 
                       mass of train plus passengers    20,000 kg 
 

(a) Calculate the energy used by the train during the journey.                                                (3) 
 
(b) Calculate the height gained by the train during the journey.                                              (3) 

 
       (c) Suggest why the height gained by the train is less than the 

       value calculated in (b).                                                                                                          (1) 
 
 
 

       4. A cyclist is riding an off-road course. The combined mass of the 

           cyclist and bike is 80 kg. 

                             
 
 

         To get to the start of the course the cyclist has pedalled along a slope 
         of 112 m to the top of a hill of height 12.8 m, as shown in the diagram. 
 

(a)   Calculate how much gravitational potential energy has been gained by the  
      the cyclist and the bike at the top of the hill.                                                                           (3) 
 

      (b)The cyclist then starts from rest and descends the hill without 
     pedalling, keeping the brakes partly on. There is a constant 
     frictional force of 40 N acting up the slope during the descent. 
 

i) Calculate the work done against friction during the descent.                                           (3) 
 
ii)  What is the kinetic energy of the cyclist and the bike at 
      the bottom of the hill?                                                                                                        (2) 

 
      iii)  Calculate the speed of the cyclist at the bottom of the hill.                                             (3) 
 
 
 

 Total Marks = 29 


