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Section A

Answer all questions.

1 Fig. 1 shows a rotating compost making machine.

Gear A

Gear B

Fig. 1

 (a) The drum is loaded with materials for making compost and the handle is rotated to mix the 
contents.

  (i) Give two benefits of using human power to operate a product.

1 .........................................................................................................................................

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

  (ii) Name a suitable plastics material for making the drum.

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

  (iii) Give one reason for your choice of material.

 ...................................................................................................................................... [1]
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 (b) (i) Calculate the velocity ratio of the pair of gears A and B shown in Fig. 1.

   Gear A has 6 teeth, gear B has 36 teeth.

   Use the formula VR(gear ratio) = number of teeth on driven / number of teeth on driver.

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

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

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

  (ii) If gear A is rotated at 30 rpm, calculate the rpm of gear B.

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

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

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

  (iii) ‘Gearing down’ is the term often used when a small gear drives a larger gear.

   State one benefit of ‘gearing down’ the drum in Fig. 1.

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

 ...................................................................................................................................... [1]
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 (c) Add sketches and notes to Fig. 2 to show how the drum may be driven from the motor.

drum

motor

Fig. 2
 [3]

 [Total: 12]
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2 Fig. 3 shows a powered rotary wire brush used for cleaning corroded steel.

Fig. 3 

 (a) State two safety precautions when using the tool shown in Fig. 3.

1  ................................................................................................................................................

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

 (b) Steel can be prevented from corroding by a number of different means.
  The table below gives three methods of preventing steel from corroding.
  Complete the table.

Method Advantage Disadvantage

Zinc plating Protects steel even if scratched

Powder coating

Spray painting Wastes paint and solvent

 [4]
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 (c)* Steel and aluminium alloys are commonly used metals.
  Discuss how their uses in industry are influenced by the properties of the metal.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

 [Total: 12]
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3 Fig. 4 shows a nut cracker.

Fig. 4

 (a) (i) Indicate clearly on Fig. 4:

   • effort

   • fulcrum

   • load [3]

  (ii) State the class of lever used by the nut cracker.

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

  (iii) The metal jaws of the nut cracker have a polished finish.
   Aluminium alloy is too soft for the jaws.
   Name a suitable metal alloy for the jaws.

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

  (iv) The nut cracker has wooden handles.
   Give one reason why wood is used for the handles.

 ...................................................................................................................................... [1]
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 (b) The effort, fulcrum and load points of an engine crane are shown in Fig. 5.

1000 mm

temporary
fixing

load effort fulcrum
400 mm

Fig. 5

  (i) The hydraulic jack exerts an effort of 500 N.
   Calculate the force applied to the load hook.

   Use the formula below

    Moment = force × distance
     In equilibrium Mc = Mac
     Mc = clockwise moment Mac = anticlockwise moment

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

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

 ...................................................................................................................................... [2]
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  Fig. 6 shows a type of temporary fixing.

Fig. 6

  (ii) Name the fixing shown in Fig. 6.

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

  (iii) State one benefit of the fixing shown in Fig. 6.

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

  (iv) State one benefit of using nylon for the wheels of the engine crane shown in Fig. 5.

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

  (v) The legs of the engine crane can be folded up after use.
   State one benefit to the manufacturer of this feature.

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

 [Total: 12]
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Section B

Answer all questions.

4 Fig. 7 shows an animated model of a pecking chicken.
 The model is operated by pressing down at X.

chicken

pivots

X

fixed leg

food bowl

base
frame

Fig. 7

 (a) State the order of lever used to operate the mechanism.

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

 (b) Show on Fig. 7, by drawing four arrows, the movements made by the model. [4]
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 (c) Jigs and templates are often used when repetition and accuracy are required during 
manufacturing.

  In the space below design a jig for drilling the two holes in the chicken body.

 [4]

 (d) (i) Toys often include the phrase ‘unsuitable for children under 36 months old’.

   Give two reasons why a toy may be unsuitable for children under 36 months old.

1  ........................................................................................................................................

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

2  ........................................................................................................................................

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

  (ii) The use of lead in paints is banned in the UK.
   State the reason for this.

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

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

 [Total: 12]
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5 

      

A

B

Fig. 8a       Fig. 8b

 (a) Fig. 8a shows an off-road bicycle. 
  Fig. 8b shows a close-up of a part of the bicycle rear braking system. 

  (i) Name the components labelled A and B

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

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

  (ii) Component B has holes cut into it during manufacture.

   Give one reason for this.

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

 ...................................................................................................................................... [1]
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 Fig. 9 shows competitor numbers used during cycle races. A Radio Frequency Identification Device 
(RFID) is fitted to each number.

65
OCR Mountain bike race

907
OCR Road Race

Fig. 9

 (b) Give three benefits of RFIDs to the organisers and competitors in a race.

1.  ...............................................................................................................................................

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

2.  ...............................................................................................................................................

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

3.  ...............................................................................................................................................

 .............................................................................................................................................. [3]
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 (c)* Discuss how simple mechanisms are commonly used in everyday products.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

 [Total: 12]
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