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Answer four questions.

Answer one question from each of Sections A, B and C and one other question from any section.

Each question carries 24 marks.

SECTION A:  MATERIALS AND COMPONENTS

1 (a) Describe the advantages and disadvantages of using the following systems for converting rotary
motion to linear motion:

(i) a rack and pinion

(ii) a screwthread

(iii) a cam and follower. (3 x 6 marks)

(b) For each of the systems mentioned in Question 1(a) describe an application, giving a reason for
your choice. (3 x 2 marks)

2 Most gas central heating boilers are fitted with a safety control system which prevents the main gas
valve being activated unless the following criteria are met.

� The pilot light is lit (logic state 1).

� The water in the system is below the required temperature (logic state 0).

� The circulation pump is operating (logic state 1).

(a) Draw a logic diagram to show how this safety system could provide an output (logic state 1) only
when the criteria are met. (8 marks)

(b) (i) With the aid of a block diagram show how the temperature of the water in the system could
be monitored.  The system should provide an output only when the water temperature is
below the required level. (6 marks)

(ii) Draw a suitable circuit diagram to provide the temperature monitoring for the safety
control system.  You should indicate on your diagram the system for altering the required
water temperature. (10 marks)
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SECTION B:  DESIGN AND MARKET INFLUENCES

3 (a) Discuss the advantages and disadvantages which using standardised systems, modules, parts and
components brings to the:

� Design engineer.

� Method of production.

� Quality Assurance department.

� Service engineer.

� Consumer.
(24 marks)

4 (a) With the aid of a detailed systems diagram, explain the operation of a door that will slide open
automatically when a person approaches, then closes after they have passed through.  All sub-
systems should be clearly identified. (12 marks)

(b) Select three sub-systems from Question 4(a) and describe in detail the function of each.  Suggest
suitable component(s) for use in each sub-system. (3 x 4 marks)

TURN  OVER  FOR  THE  NEXT QUESTION
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SECTION C:  PROCESS AND MANUFACTURE

5 (a) Explain in detail with the aid of sketches the operation of three products/systems that require
high levels of frictional force for their successful operation. (3 x 6 marks)

(b) Describe in detail two methods that can be used to reduce friction between moving mechanical
parts.  For each method give the relative advantages. (2 x 3 marks)

6 (a) With the aid of sketches explain in detail the operating principles of two dissimilar methods for
harnessing and storing energy from renewable sources. (2 x 9 marks)

(b) Discuss the limitations and advantages of each method you have described in Question 6(a).
(6 marks)

END  OF QUESTIONS
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