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Formulae for GCSE Technology and Design

You should use, where appropriate, the formulae
given below when answering questions which include
calculations.

1

Potential Difference = current x resistance (V =1 x R)

Series Resistors R{=R1+ R2+ ... + R,

Gear ratio of a simple _ number of teeth on driven gear
gear train ~ number of teeth on driver gear

diameter of driven
diameter of driver

Velocity ratio =
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1 Table 1 refers to a number of symbols.

(a) Using the first row as a guide, complete the table.
[5 marks]

Table 1

Sketch of Symbol |Type of Symbol Name of Symbol

@ Electronic Bulb

Electronic

Diode

(b) Table 1 shows the symbol for a bulb. This component
produces light in an electronic circuit.

(i) Name another electronic component that produces
light and classify it as an input, process or output
component.  [1 mark for each]

Name

Classification
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(if) Name an electronic component which is controlled
by light and classify it as an input, process or output
component.  [1 mark for each]

Name

Classification

(c) Fig. 1 shows a pneumatic symbol.

— >__

Fig. 1

Name the component represented by this symbol and
outline its purpose in a pneumatic circuit.

Name [1 mark]

Purpose [2 marks]
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2 Fig. 2 shows a Computer Aided Design (CAD) drawing
and an outline sketch of a brass component. The brass
component is to be produced using a manually operated
lathe.

55

A

R10 15 27

;;;\\\ ;2%%%%%?’ Knurled part
) Sz

v Vv

A
A

o

2 x 2 chamfer/bevel

T M8 Thread

N Dia. 10

% é Outline sketch of brass component

% /I All dimensions in mm
NSNS

Brass Component

-

F

Fig. 2

(a) (i) Brass is an alloy, consisting of two metals. Name the
two metals used to produce brass. [2 marks]

(ii) Identify two properties of brass.  [1 mark for each]
1.

2.
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(b) List two features of a CAD program. [1 mark for each]
1.
2.

(c) Look at the brass component in Fig. 2. |dentify two
possible processes to be used by a manually operated
lathe to produce this component. [1 mark for each]

1.
2.
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(d) The five bullet points below describe, in order, the
general stages for operating a manual lathe to produce
the component shown in Fig. 2 on page 6.

Complete Fig. 3 on page 9 by summarising each of
the bullet points as a key factor of each of the
remaining stages. [4 marks]

The first bullet point has been done as an example.

* A cylindrical workpiece is inserted in the lathe.

A chuck key is used to tighten the workpiece in
the chuck.

 The spindle is to rotate at a suitable speed for the
material and operation. The spindle speed plays
a huge role during cutting. The spindle rotates the
chuck and workpiece.

» Check the workpiece is tightened properly in the
chuck and the workpiece is rotating centrally.
Check the safety guard is secure and appropriate
safety equipment is worn.

« Before proceeding with the cutting operation align
the cutting tool to the correct starting position.
When this is completed, the cutting operation
should commence.

* When the machine is turned off, all unwanted metal
Is removed. Moving the carriage both horizontally
and vertically away from the workpiece helps the
cleaning process.

11866.02 MV18 8



Flow chart stages in operating a lathe

Insert and tighten workpiece in the chuck

v

v
v
v

Fig. 3

11866.02 MV18 9 [TU rn over



3 Fig. 4 shows a cam and follower.

60 mm

SNIZ

> 20mm

<

Fig. 4

(a) Select the word from the list below to describe:
* the motion of the cam, and
« the output motion.

Reciprocation
Linear

Rotary
Oscillating

(i) Cam motion [1 mark]

(ii) Output motion  [1 mark]

11866.02 MV18 1 0



(b) (i) Select the correct name for the cam from the
following list.  [1 mark]

Eccentric
Heart Shaped
Pear Shaped
Snall

(if) Determine the direction in which the follower will
move if the cam turns until the point A is in contact
with the follower.  [1 mark]

(iii) Determine the distance moved by the follower
when the cam turns from this position to the position
shown in Fig. 4. [2 marks]
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4 Fig. 5 shows a pneumatic valve.

.
—|

i

Fig. 5

(a) Name the valve shown in Fig 5. [1 mark]

(b) (i) Clearly label the main air supply and the exhaust on
Fig. 5. [2 marks]

(if) For the valve shown in Fig. 5 state:
[1 mark for each]

Method of operation

Method of return
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(c) A pneumatic circuit is shown in Fig. 6.

B D
A FEA—=O g AAET—=O0
aie il
- -
®H @®H
<H <H
= =
Fig. 6

Describe how the circuit in Fig. 6 works.  [5 marks]
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5 (a) The questions below refer to a number of different
materials. Place a tick (v/) in the correct box to respond

to each question. [5 marks]

(i) Is Nylon a thermoplastic or a
thermosetting plastic?

(if) Is Beech a softwood or a
hardwood?

(ifi)Is Carbon steel a ferrous or
a non-ferrous metal?

(iv)Which of the two metals is
an alloy?

(v) Is Plywood a softwood or
a manufactured board?

11866.02 MV18 1 4

Thermoplastic

Thermosetting

Softwood

Hardwood

Ferrous

Non-ferrous

Copper
Mild Steel

Softwood

Manufactured
Board



(b) Name the category of plastic used in vacuum forming
and explain why this type of plastic is used for this
process.

Type [1 mark]

Explanation [2 marks]
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(c) Name the tool shown in Fig. 7 and explain what it is
used for.

Fig. 7

Name [1 mark]

Use [2 marks]
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6 (a) (i) PCBs are commonly used in the construction of
electronic circuits.

What do the letters PCB stand for?  [1 mark]

(i) Once designed, a PCB needs to be prepared prior to
connecting the electronic components.

Name two key processes used to prepare the PCB
layout.  [2 marks]

1.
2.

(iii) Describe the purpose of carrying out each of the
processes above on the PCB. [2 marks]
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(b) (i) Name the two electronic components represented by
their symbols, labelled X and Y in Fig. 8 below.
[1 mark for each]

Fig. 8

(ii) Name the process used to connect either component
to a PCB layout. [1 mark]

11866.02 MV18 1 8
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7 A moisture sensor may be used to detect the moisture of
soil around a flower. Fig. 9 shows a sketch of an electronic
moisture sensor and how it may be used.

The circuit in the moisture sensor is to be programmed
as follows:

When the moisture sensor probes detect a low level of
moisture, it turns on a buzzer for ten seconds. The green
LED should then switch on for half a second, followed by
a delay of half a second. The red LED switches on for half
a second. The whole process should repeat until water is
added to the system, but should resume when a low level
of moisture is detected again.

Complete the flow chart in Fig. 10.  [10 marks]

Red LED Green LED

) Buzzer

_— Probes

Fig. 9
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Fig. 10
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8 (a) Complete Table 2, by inserting the name of the
transmission system used for the mechanical product.

[2 marks]
Table 2
Mechanical Application Transmission
Product
To connect the
Bicycle pedals to drive the
rear wheel
Pillar Dril To rotate the drill
chuck
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(b) Fig. 11 shows a proposed plan view of a toy lorry
chassis. The frame is to be made of wood and have four
plastic wheels and axles attached. It is to be driven by a
small DC motor and two gear wheels.

Wheels
| / \ |
H‘x‘h‘h‘x‘x‘h‘h‘x‘x&k\‘ﬁ.‘h&h‘x\‘h\ H&R\H\R‘x‘h&&k\h\h‘h‘x‘ﬁ.‘h\
T i
1 1
1 1
| |
| |
: : _ Wooden
. DC motor . 1 frame
i i
| . |
. Gear train | —
' N ' — Axle
i IARRRRRRAN] TRRARARAL)
| / |
[ / [']
‘h.‘h.‘h‘h‘h.‘h.‘h.‘h‘ﬁ.‘h.!x\‘ﬁ.‘h‘h.‘h.‘h.\‘h\ R‘h‘\.‘h‘h‘\.‘\.‘\.‘h‘\.‘\.!\‘h‘\.\.‘\.‘h‘h‘\.\.‘h‘h
Tt Y G e a r A o T
! ! Gear B

Fig. 11
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Fig. 12 represents the gear train used for the lorry.
The driver gear A attached to the motor rotates in a
clockwise direction.

A =175 teeth

B = 25 teeth

Dia 40 mm

Dia 120 mm

Fig. 12

(1) What name is given to gear B?  [1 mark]

(if) Draw on Fig. 12 the direction of rotation of gear B.
[1 mark]

(ifi) Calculate the gear ratio of the gear train.  [2 marks]

Answer
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(c) (i) When tested it was found the speed of the toy lorry was
too fast. Suggest two ways to reduce the speed.
[1 mark for each]

1.

2.

(if) It was necessary to amend the position of the motor
and gear wheel A. They had to be moved towards
the middle of the lorry to balance the load. This
resulted in gear wheels A and B being separated
as shown in Fig. 13. Suggest a modification to the
gear train to enable the gear train to function again.
[1 mark]

A

Fig. 13

(itfi)How will this change affect the operation of
the lorry?  [1 mark]
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9 (a) (i) Name the pneumatic control symbols shown in A
and B below. [2 marks]

o i

A B

(if) Explain the function of component A in a
pneumatic circuit.  [2 marks]
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(b) Fig. 14 shows a pneumatic circuit used to stamp boxes.

A B D
ﬁ ﬁ C <>
- i <
Osn | =<y 47
< <+ —Q S)
= = B

Fig. 14

(i) Describe how the circuit in Fig. 14 works.
[4 marks]
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(if) Outline three safety precautions that should be
applied when building the circuit shown in Fig. 14.
[3 marks]
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10 An aluminium frame 200 x 200 x 1.5mm thick with
a 20mm border is to be attached to a clear acrylic sheet
200 x 200 x 3mm thick.
Four pop rivets, 6mm in diameter, are to be used to join
the materials together. The pop rivets are to be located
centrally, one on each side of the frame.
Describe the process of pop riveting the materials together.
This should include marking out the positions for the
rivets and also refer to the tools, equipment and safety
precautions needed for this process. [10 marks]

Quality of written communication will be assessed in
this question.
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THIS IS THE END OF THE QUESTION PAPER
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