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Answer all the questions.

Fig. 1 shows a lighting circuit with two lamps connected.

Fig. 1
(i) Complete the circuit diagram in Fig. 2 using the circuit symbols shown. [2]
‘{ - {

.

Fig. 2

(ii) Draw on Fig. 2 the symbol for a voltmeter, in the correct position to measure voltage
across one of the lamps. [2]

(iii) State the reading that would be shown with the voltmeter across one of the lamps.

(iv) The combined cell voltage is 6V and each lamp is rated at 1.2W.
Calculate the total current flow of the two lamps in your drawn circuit.
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(v) State two effects on the circuit if the two lamps were replaced with lamps rated at 3W.

RS RPSRR
2 et a et oA e e e aE et oA et e oA et e e R et e e R et e e Rt e e e Re e e e bt e e e bt e e e neeeanneeaneeas
[2]
(vi) Give one disadvantage of using this arrangement of circuit.
...................................................................................................................................... [1]
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(@) (i) Give one form of energy associated with the following engineering processes.
Use each of the given terms once, more than once or not at all.

Electrical
Heat
Light
Mechanical
IMIG WEIAING ettt ettt e e e e e e e et e e e e e e e e s nnneneeeeeeeeeaannnes
Using a hand-powered drill ..o e
Photo-etching delicate COMPONENTS ...........uviiiiiiiiii e
GrNAING oo,
[4]
(ii) Give one other application of light as an energy form.
...................................................................................................................................... [1]
(b) Fig. 3 shows a gear train arrangement. Gear B and gear C are locked together on the same
shaft.
Plan view of gear train
J gear C M rL1 gear D
i T "
| |
3l W
gear A gear B
Fig. 3
(i) Draw on Fig. 3 to indicate the direction of rotation of Gear D. [1]
(ii) State the type of gear arrangement shown in Fig. 3.
...................................................................................................................................... [1]
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(iii)

(iv)
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Gear A has 280 teeth and Gear B has 140 teeth.
Calculate the velocity ratio.
Give your answer as a ratio.
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3 Fig. 4 shows a relay.
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Fig. 4

(i) Name parts A and B of the relay.

= 0 PRSPPIt
= o O =
[2]
(ii) Explain what happens when the control switch is closed.
...................................................................................................................................... [3]
(iii) Give one application of a relay and state a reason for using the relay.
Y o] o1 o= 1 ) o |
REASON fOF USE .. .uiii e aae e aaa b aa s aataaaabasassbssassssssssssssasssnnnsnnes
[2]
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(iv) Relays can use either ‘normally open’ or ‘normally closed’ contacts.
Describe the difference in operation between the two types.
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Fig. 5 shows a pneumatic circuit to clamp and press a workpiece.
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Fig. 5

(i) State one effect of a slight leak of compressed air at A, output line of the receiver.

...................................................................................................................................... [1]
(ii) Give the name for component D.
...................................................................................................................................... [1]
(iii) Describe why component D is used for the clamp circuit.
...................................................................................................................................... [2]
(iv) State the type of cylinder that would be used for the clamp and press.
...................................................................................................................................... [1]
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(v) The statements below describe the stages used to clamp and press the workpiece in
Fig. 5.

Draw lines to show the correct sequence of these stages.

One has been completed for you.

Sequence Stage

1 Cylinder E outstrokes, operating clamp to hold workpiece

2 Operator presses button on valve F

3 Operator presses button on valve B to operate press

4 Valve F changes state, outstroking the clamp cylinder E

5 Cylinder C is supplied with air through port X

6 Cylinder E exhausts through port Y

[4]
(vi) Valves B and D are manually operated.

These valves could be replaced with electro pneumatic solenoid valves to add
automation to the process.
State what is meant by the term ‘electro pneumatic’.
...................................................................................................................................... [1]
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5 (a) Fig. 6 shows a mechanism to flip a box upright on a conveyor belt used in manufacturing.

TOP

direction of motorised conveyor

valve X

Move box Flipper Y Move box
P pm—— - > .
Start forward clear? to flipper
A N*
Wait

Flow diagram of flipping mechanism

Fig. 6
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(i) Describe the system used to operate and control the mechanism allowing only one box
to be flipped at a time. Some of the terms you should use are given below.

Motor control Single acting cylinder Roller tip 3/2 valve

...................................................................................................................................... [1]
Complete the statements below using the correct terms to describe differences between
pneumatics and hydraulics. Each term is used once.

uncompressible liquids pressure force compressible gases
................................................................ are used in pneumatic systems, unlike in hydraulics
which uses Virtually ..........ccuviieeiiiiie e . Both systems are used to
either create or reduce ...........ceeeiiiiiiiiice e using a cylinder to create a
USEFUL Lo . [4]
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6 (a) Fig. 7 shows a hydraulic vane pump.

Fig. 7

(i) Give one application that could use this type of pump.

...................................................................................................................................... [1]
(ii) Describe how the pump can be secured and connected in a fixed position.

...................................................................................................................................... [2]
(iii) Give one method of mechanically driving the pump.

...................................................................................................................................... [1]
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(b)* Light energy is one form of energy used in engineering.
Discuss the use of light as an energy form to provide a useful source of power.

END OF QUESTION PAPER
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ADDITIONAL ANSWER SPACE

If additional space is required, you should use the following lined page(s). The question number(s)
must be clearly shown in the margin(s).
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