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Answer all the questions.

1 Engineering applications use different sources of power.

 (a) (i) Draw lines to link the power source to the correct application. 
   One has been done for you.

 Power source Application

Hydraulic Dust extraction

Mechanical Excavating digger ram

Pneumatic Diesel engine

Vacuum Programmable Logic 
Controller (PLC) actuator

Electrical Lathe motor

[4]

  (ii) Describe, giving an example, the use of one other application of mechanical power 
sources.

 ...........................................................................................................................................

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

  (iii) Give one other application of a motor, other than a lathe motor.

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

 (b) (i) Describe how an electrical power source can be used in a workshop tool to create 
motion. 

 ...........................................................................................................................................

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

  (ii) A generator is one example of an electro-mechanical application. 
   Give one other example of an electro-mechanical application. 

 ...................................................................................................................................... [1]
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2 Fig. 1 shows a workshop tool. 

C A

B

320

Fig. 1

 (a) (i) Match the terms below to the parts identified in Fig. 1.
 

Fulcrum     Lever arm     Effort

A  ........................................................................................................................................

B  ........................................................................................................................................

C  ........................................................................................................................................
[3]

  (ii) Describe how the workshop tool is used to provide mechanical advantage.

 ...........................................................................................................................................

 ...........................................................................................................................................

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

  (iii) Give one other example of a lever mechanism.

 ...................................................................................................................................... [1]
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 (b) Fig. 2 shows a gear arrangement.

A B

Fig. 2

  (i) Gear B turns in an anti clockwise direction.
   Draw an arrow on Fig. 2 to show the direction of travel for gear A.  [1]

  (ii) Give one application that uses this type of gear.

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

  (iii) Give one benefit of using this type of gear arrangement.

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

 (c) State one advantage of using gears instead of pulleys to transmit power. 

 .............................................................................................................................................. [1]
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3 Fig. 3 shows a circuit with two identical lamps connected in series.

A 1.1 A

9 V

Fig. 3

 (a) Calculate the power rating of the two lamps in Fig. 3.

 ...................................................................................................................................................

 ...................................................................................................................................................

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

 (b) Draw a circuit in the space below using the same components in Fig. 3 but with the lamps 
connected in parallel.

[2]

 (c) State the effect that the parallel circuit will have on:

  (i) the brightness of the lamps

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

  (ii) the current flowing through the circuit.

 ...................................................................................................................................... [1] 
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 (d)  The two lamps in the parallel circuit are to be replaced with two 180 Ω resistors.
   Calculate the total resistance of the two resistors in parallel.

   Use the formula 1/RT = 1/R1 + 1/R2 

  ..................................................................................................................................................

 ...................................................................................................................................................

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

 (e) Complete the following sentence using the correct terms from the list below.

Electro     Current     Chemical     Force

Effective     Farads

  E .................................. Motive F.................................. (EMF) is the energy per unit charge  
 
that is converted from c.................................., mechanical, or other forms of energy into  
 
electrical energy in a battery. [2]
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4 Fig. 4 shows a pneumatic circuit.

A

single acting cylinder
3/2 valve

push button

Fig. 4

 (a) (i) Label the diagram in Fig. 4 to show the main air and exhaust ports of the 3/2 valve.  [2] 
                 
  (ii) Give the name of component A. 

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

  (iii) State the purpose of the spring in the single acting cylinder.

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

  (iv) Describe how the circuit in Fig. 4 operates. 

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...................................................................................................................................... [3]

 (b) The piston in the single acting cylinder has a radius of 20 mm and the main air pressure is 
0.4 N / mm2.

  Calculate the force produced by the piston.
  Use the formula Force (F) = pressure (p) × area (a)

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 .............................................................................................................................................. [3]
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5 Fig. 5 shows an incomplete pneumatic circuit used to open and close a security gate.

valve 1

cylinder A

valve 25/2 valve

Fig. 5

 (a) Complete the circuit in Fig. 5 with pilot and main air line connections. [3] 

 (b)  Fig. 6 shows an electro-pneumatic 5/2 solenoid valve.

Fig. 6

   Describe an electrically controlled pneumatic system that could be used to operate a single 
acting cylinder, using terms from the list below. 

  air supply   12V electrical supply   single acting cylinder   push switch

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 .............................................................................................................................................. [3]
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 (c)  Pneumatics is usually used in light, fast acting applications. 
   Give one example of hydraulic application.

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

 (d) Describe, giving an example, how a factory worker could use pneumatics to move products, 
such as on a production line. 

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 .............................................................................................................................................. [3] 

6 Fig. 7 shows a wind turbine.

Fig. 7
 
 (a) Complete the statement of energy conversions that take place when a wind turbine is used to 

generate electricity.

  Kinetic energy is converted to ...................................... energy, which is then converted to 
 
...................................... energy. [1]
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 (b) Explain, using one example, what is meant by the term ‘Direct Current (DC)’.

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 .............................................................................................................................................. [3]

 (c)* Discuss the advantages and disadvantages of using kinetic sources for energy conversion.

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 .............................................................................................................................................. [6]

END OF QUESTION PAPER
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