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Unit 1:
Technology and Design Core

[GTD11]

WEDNESDAY 26 MAY, AFTERNOON

1 hour.

Write your Centre Number and Candidate Number in the spaces provided
at the top of this page.

Write your answers in the spaces provided in this question paper.
Answer all eleven questions.

On page 3 we have provided formulae for you to use with this paper.

The total mark for this paper is 90.

Quality of written communication will be assessed in question 11.
Figures in brackets printed down the right-hand side of pages indicate
the marks awarded to each question or part question.
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PLEASE NOTE:
On page 3 we have provided formulae
for you to use with this paper.

Questions for this paper begin on page 4.
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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)

2 For potential divider

- A +
__ R
2SR v R, T
17 R R, D
) Vi
=[] |v

— e Y y _

3 Series Resistors Rr=R;+ R, + Ry etc

, 11 1 R, +R,
Parallel Resistors —=—+—o0rRf=—*=

, , _ number of teeth on driven gear
4 Gear ratio of a simple gear train =

number of teeth on driver gear

For a compound gear train:
Total Gear ratio = the product of the gear ratios of all the subsystems
i.e. GR; = GR; x GR, x GR; ...

Load
Effort

5 Mechanical Advantage =

. . Distance moved by effort
6 \Velocity Ratio =

Distance moved by load

7 Pneumatics
Force = Pressure x Area (F = P x A)

8 TimeConstant T=RxC
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1 Table 1 shows a number of different symbols. Using the first row as a
guide, complete the table.

Table 1

Sketch of symbol Type of symbol Name of symbol

® Electronic Lamp

LDR

Pneumatic

A Warning sign

© Crown Copyright

T
O

Cam

[9]
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2 Computers are increasingly used in the manufacture of products in Examiner Only

industry. Marks | Remark_
(a) Write down the meaning of the following acronyms:

CAD:

CAM:

CNC: 3]

(b) Fig. 1 shows a simulation process to create letters on a Perspex block
using a CNC machine. Simulation plays an important role in CNC
work. Give a reason for this.

[3]

Fig. 1
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3 (a) Fig. 2 shows a belt which connects an electric motor to a machine. Examiner Only

-
b
\ , D
e

Cross-section of belt
Motor pulley

/

Machine pulley

Fig. 2
(i) Name the type of belt shown in Fig. 2.

[1]

(ii) Select one word from the list below to describe the motion of:

e The pulleys [1]
e The belt between the pulleys [1]
Reciprocating
Linear
Oscillating
Rotary

(b) State which of the two pulleys shown in Fig. 2 provides the:

Input motion [1]

Output motion [1]
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4 Fig. 3 shows four pieces of acrylic used to make a frame for mounting Examiner Only
photographs. Marks | Remark |

Fig. 3

(a) Outline two specification points which should be considered when
designing a photo frame.

1.

[2]

(b) Suggest a suitable method for joining the parts of the frame as
shown.

[1]
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(c) The picture frame could also be made from one piece of acrylic with Examiner Only

the centre removed as shown in Fig. 4. Marks | Remark
Fig. 4
Give two reasons why the design shown in Fig. 3 is more
appropriate for manufacture.
1.
2. [2]
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5 Fig. 5 shows three electronic components used to produce a basic circuit.
The components are labelled A, B and C.

© Design & Technology by J Garrett, published by Cambridge University Press, 1991 ISBN 052136969X

Fig. 5
(@) (i) Name the three components.

Component A

Component B

Component C [3]

(if) Which component provides the output from the circuit?

[1]

(iii) How is the output controlled in this circuit?

[1]

(b) Use the space below to draw a neat circuit diagram for Fig. 5 using
the correct circuit diagram symbols.

[5]
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6 (a) Give one safety precaution which should be observed when testing

pneumatic circuits.

Fig. 6 shows a pneumatic circuit which is used to stamp parts.

®OH+ r----- A
<1—/ . C

A ~
o |9 ]
> 4
5 B >
A )is
<\
2 o7 |
L 1
- Part

Fig. 6

(b) The pneumatic components in Fig. 6 are lettered A, B, C and D.
Complete Table 2 by inserting the correct letter to represent each

pneumatic component listed.

Table 2

Pneumatic component

Letter

One way flow restrictor

3/2 valve lever operated

Shuttle valve

3/2 valve button operated

5899
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(c) (i) Explain how a part can be stamped. Examiner Only

Marks m

[1]

(ii) Explain the function of component D in the circuit.

[2]
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7 Fig. 7 shows a CAD drawing of part of a pull along toy. The toy is to be
made from 9mm MDF.

(a)

(b)

(c)

(d)

5899

Fig. 7

MDF is from a specific category of wood.

(i) What do the initials MDF mean?

[1]

(if) Name another wood in this category.

[1]

Name a hand tool that could be used to cut out the shape.

[1]

Explain how the edges may be smoothed after cutting out the shape.

[2]

(i) Suggest a suitable finish that could be applied to the pull along
toy.

[1]

(ii) State one reason for the importance of a good finish.

[1]
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8 Fig. 8 shows a circuit which is used to control output voltage.

9V o O o)

OV o O 0
Fig. 8

(@) (i) Name the type of control circuit shown in Fig. 8.

Name [2]

(i) If the two resistors labelled R, and R, in Fig. 8 each had the
same value of 10kQ, state the expected output voltage.

Output voltage [2]

(iii) Given that colour coded bands are used to identify the value of
resistors, use the information below to state the colours of the
first three bands on a 10kQ resistor.

0=Black 1=Brown 2 =Red 3 = Orange 4 = Yellow
5=Green 6 =Blue 7 = Violet 8 = Grey 9 = White

Colour Band 1 [1]
Colour Band 2 [1]
Colour Band 3 [1]

(b) Inthe space below, calculate the output voltage from Fig. 8 if R, had
a value of 6kQ and R, had a value of 10kQ.

[3]
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9 (a) Aninterface is used within a computer control system. List two Examiner Only
functions of an interface in a computer control system. Marks | Remark |

(i)

(ii) [2]

(b) Fig. 9 shows a set of lights for a model racing track.

RED AMBER GREEN

@00

Track

Fig. 9

Complete the flowchart in Fig. 10 showing the process. When the
start button is pressed, the red comes on. Four seconds later, the
amber comes on. Seven seconds after the red comes on, the green
light comes on. Seventeen seconds after the red light comes on, all
lights turn off. 9]
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Examiner Only
START Marks | Remark |

the switch
pressed?

Fig. 10

(c) Identify the input in the above process.

Input: [1]
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10 A spanner for a child’s tricycle is to be manufactured from a metal disc Examiner Only
and a metal bar as shown in Fig. 11. Marks | Remark

Bar

Disc

Fig. 11

(a) Suggest a suitable metal for the spanner and give a reason for your
choice.

Metal

Reason [2]

(b) Outline three stages required to make and shape the disc.

1.

2.

3. [3]

(c) Suggest the most suitable method for attaching the bar to the disc.

[1]

(d) The spanner is to be modified by increasing the length of the bar.
Suggest why this change is made.

[2]
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11 A piece of acrylic is to be shaped using a strip heater and a jig. Describe Examiner Only
how to prepare, heat, check and form the acrylic to an angle of 60° using Marks | Remark |

the above equipment. Include any specific safety precautions for this
process. Quality of written communication will be assessed in this
question.
[10]
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