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Section A

Answer all questions in this section.

1 The plastic casings of electric tools often include symbols on them.
State the meaning of the symbols shown in Fig. 1.1.

2 Fig. 2.1 shows a set of tools for removing the screws used to secure plastic casings.

Fig. 2.1 Fig. 2.2

(a) Give one reason why a slotted head screw would not be used in a plastic casing for an
electronic product.
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(b) Give two benefits of the tools shown in Fig. 2.2.

3  Three examples of structures are shown in Fig. 3.1.

Fig. 3.1

Add ticks (v') to complete Table 3.1 to identify the type of structure and whether it is natural or
man-made.
Two have been completed.

Table 3.1

shell mass frame natural man-made

v

[4]
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4 State the meaning of the term ‘static load’ in structural design.

5 Aspanneris an example of a second order lever.
Draw a different example of a second order lever and show the position of the fulcrum, effort, and
load.

[4]

6  Spur gears can be used to transmit motion from one shaft to another.
Draw an arrangement showing the minimum number of spur gears which will allow two shafts to
rotate in the same direction.

[2]
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7 Fig. 7.1 shows two parts of a machine where movement takes place in the directions shown.

Fig. 7.1

(a) Give one method of reducing friction between parts X and Y.

8 Different values of voltage are shown below.

0.7V 19 puVv 800 mV 1.9MV 120kV
Complete Table 8.1 by placing the voltage values in ascending order showing the lowest value on
the left.
Table 8.1
lowest value highest value

[4]
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9 Fig. 9.1 shows three symbols used in electronic circuits.

|+
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Section B

Answer one question from this section.

10 (a) (i) Describe whatis meant by a ‘moment’ in a structure.

..................................................................................................................................... [2]
(ii) State the unit that is used in calculations to define a moment.
..................................................................................................................................... [1]
(b) Fig. 10.1 shows a see-saw with the position of two loads marked.
320N 250N
750 | 1000
Y i\ Y
[ 7\ |
[\
Fig. 10.1
Calculate the moments and state the effect on the see-saw when the loads are applied.
............................................................................................................................................. [3]
(c) Use sketches and notes to describe the difference between a strut and a tie in a structure.
[3]
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(d) Fig. 10.2 shows sections through three different beams used in structures.

2

A B
steel box section steel T' section concrete
Fig. 10.2

(i) Give one different benefit of using each beam.

© UCLES 2020
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(e) Fig. 10.3 shows a bridge constructed from steel tubes.

/79170

X 2115

10m

Fig. 10.3

(i) State the most suitable method of joining the tubes.

..................................................................................................................................... [1]
(ii) Use sketches and notes to show two methods of reinforcing the joint at point X.
[4]
(iii) Explain why a Factor of Safety will have been considered by designers of the bridge.
..................................................................................................................................... [3]
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11 (a) Fig. 11.1 shows three methods of transmitting motion from one shaft to another.

ONIOIOEIOIORI0

toothed belt vee belt flat belt

Fig. 11.1

(i) Give one different reason for choosing each of the methods shown.

(ii) Use sketches and notes to show a method of tensioning the flat belt without moving
either of the pulley shafts.

[3]
(b) Fig. 11.2 shows the chain drive on a cycle.
rear
sprockets
chainring
Fig. 11.2
(i) Give two factors that will affect the length of chain needed.
L PSSR
2 e e e tee e teeeeateeeeateeeaaeeeeanteeeeheeeeaneeeaaReeeeaneeeaaseeeeaaeeeaaneeeaneeas
[2]
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(ii) Fig. 11.3 shows a close-up view of a chain link.

outer links inner links

inner link assembled

inner link separated

Fig. 11.3

State the type of bearing used in each link of the chain.

(iv) The cycle has wheels with a diameter of 700mm, the front chainring has 51 teeth and
the rear sprocket has 17 teeth.

Calculate the distance travelled by the cycle during each revolution of the crank.

Use the formula: circumference of wheel = 2 xr
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(c) Fig. 11.4 shows two methods that can be used to prevent reverse rotation in a mechanism.

Fig. 11.4

(i) Name each of the methods.

PRSPPSO RPSUPRRR
| (PSSRSO
[2]

(ii) Explain how each method can prevent reverse rotation.
1Y 1= 1 o T I PP REPRR
IMEENOA Y ettt e e e e e et e e e e e e e e e e e e
[4]
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(d) Fig. 11.5 shows part of a steam engine.

(i) Name component Z.

© UCLES 2020 0445/41/M/1J/20 [Turn over
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12 (a) Fig. 12.1 shows a design for a printed circuit board (PCB) layout.

o—!ooo I 1 o \°
—rpP 0—5) 000

Fig. 12.1

pia VO VSH+

(i) Give one reason for making tracks in the layout as wide as possible.

..................................................................................................................................... [1]
(ii) Fig. 12.2 shows five components that can be soldered into a PCB.
()
—
Fig. 12.2
two components that must have precise pad spacing on the layout. [2]
(iii) Use sketches and notes to show how component A can be used as a potential divider.
[2]
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(iv) Fig. 12.3 shows a screw terminal block that can be used to make connections to a circuit
board.

Fig. 12.3
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(b) Fig. 12.4 shows part of a relay circuit that uses a low voltage circuit to control a higher voltage.

(i)
(i)

(iif)

© UCLES 2020

+6V +24V

i EﬁIT

ov

Fig. 12.4
Complete the connections to show how the 24V motor could be controlled by SW1. [4]

The motor has a current draw of 1.75A under normal load.
Calculate the power rating of the motor.

Use the formula: P=VIL

State two features that should be considered when choosing a suitable relay from a
supplier’s catalogue.

0445/41/M/J/20
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(c) Atransistor can be used as a high speed electronic switch.
Draw the circuit symbol for an NPN transistor and label the pins.

(d) Fig. 12.5 shows an astable circuit with an output frequency of 1 Hz.

9V

.

+
|
|

1 L ov

volts 4

ov T T T T T

0 0.5 1 1.5 2 2.5

Fig. 12.5

Complete the graph in Fig. 12.5 to show the astable output signal.

© UCLES 2020 0445/41/M/J/20

[2]

[2]

[Turn over



18

(e) Fig. 12.6 shows a circuit to allow either one of two switches to control a single lamp.
Each time a switch is operated the state of the lamp will change.

NC NC
+12V C/I' ~|\C
sw1 NO NO swa2

ov ®

(ii) Logic gates can be used to control outputs.
Draw the symbol and truth table for a logic gate that will switch on an output if either one,
or both inputs are switched on.

[2]
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