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    Answer all questions.

1 Mechanical examples are used in different applications.

 (a) (i) Match the examples to the term in the table below. One has been done for you.

   Example Term

A pulley used to lift a load Load

Weight of a car on a jack Effort

Playground seesaw Class 1 lever

Pulling a spanner Mechanical advantage

Nutcracker Class 2 lever

 [4]

  (ii) Describe, using an example, one other application of mechanical advantage.

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

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

  (iii) Give one example of a Class 3 lever.

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

 (b) Describe what is meant by the term ‘fulcrum’.

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

 .............................................................................................................................................. [2]
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2 Fig. 1 shows a simple gear train.

A

B

Fig. 1

 (a) (i) Draw an arrow on Fig. 1 to show the direction of rotation of gear B. [1]

  (ii) State the purpose of using an idler gear in this type of application.

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

  (iii) A force of 300 N is used to move an assembly 3 m on a production line.
   Calculate the work done.

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

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

 (b) Describe how the design of a typical wheelbarrow is used to assist in moving heavy loads.

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

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

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

 .............................................................................................................................................. [2]
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 (c) Energy can be in many forms.

  Use the terms below to complete the description of energy conversions.

electrons    chemical

kinetic    electrical

  Generators and alternators use ........................................ energy in a rotating motion 

to produce ........................................ energy which is stored in a battery in the form of

........................................ energy. This energy is used by the flow of ........................................ 

through a conductor to power lamps, relays, motors, and other electrical devices.
 [4]
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3 Fig. 2 shows an electrical circuit with three resistors.

R1 15 

R2 12 

R3 10 

Fig. 2

 (a) (i) State the resistor arrangement for R1, R2 and R3.

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

  (ii) Describe how you could check the resistance value of R3 using an ohmmeter.

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

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

  (iii) Calculate the total resistance in the circuit.

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

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

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

 ...................................................................................................................................... [3]
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 (b) Fig. 3 shows a circuit using a transformer.

AC Supply Output

A

B

D

Fig. 3

  (i) Name component D.

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

  (ii) State the purpose of component D in the circuit.

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

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

  (iii) Draw a wave form to show the output voltage across points A and B.

 [3]
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4 (a) Fig. 4 shows a simplified drawing of an electrical motor.

magnet

magnet

brushbrush

commutators

coil

Fig. 4

  (i) State the type of motor shown in this arrangement.

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

  (ii) Describe what happens when a current is applied to the coil.

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

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

  (iii) State how the polarity of the motor could be changed.

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

  (iv) State the effect of reversing the polarity of the motor.

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

  (v) Give one application of this type of motor. 

 ...................................................................................................................................... [1]
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 (b) Fig. 5 shows an electrical component.

A

C

DB

Fig. 5

  Name the component shown in Fig. 5.

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

 (c) The component shown in Fig. 5 needs to be tested to make sure it works correctly.

  Describe tests that could be carried out on the component:

  (i) between points A and B

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

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

  (ii) between points C and D.

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

 ...................................................................................................................................... [2]
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5 (a) Fig. 6 shows a pneumatic circuit.

A B Single acting cylinder

Fig. 6

  (i) Name component A and B.

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

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

  (ii) Describe why both components A and B are required to operate the cylinder.

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

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

  (iii) Describe the operation of the single acting cylinder.

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

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

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

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

 (b) A cylinder has a piston of a cross-sectional area of 0.01 m2. Calculate the working pressure 
applied to the cylinder when the force exerted by the piston is 20 kN.

  Use the formula: Pressure = Force/Cross-sectional area.

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

 .............................................................................................................................................. [2]
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 (c) Fig. 7 shows a lifting platform.

Fig. 7

  (i) State the type of system used to lift the platform.

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

  (ii) Give one reason why this system is used in this application.

 ...................................................................................................................................... [1]
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6 (a) Describe the differences in operation between a hydraulic cylinder and pneumatic cylinder.

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

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

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

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

 (b) Give one example of an electrical-pneumatic application.

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

 (c)* Discuss the advantages of using vacuum systems for precision placing, handling and lifting 
rather than using mechanical handling equipment.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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