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Section A

Answer all questions in this section.

1 (a) Name two fossil fuels.

ettt e ettt et eeeeeeeeeeeeeeeeeeeeeaaa_aeeeteeeeeeeaanateeeteeeeeeaaaataeeeeeeeeeeaannnaeeeeeeeeaaannnnnteeeeeeeann
2 e eeeeee e e oo a—e—eeeeeeeeeaeaEte—eeeeeeeeaaaaa——eeeeeeeeaaaaaereeeeeeeeeaaanstaeeeeaeeeaaannnrnaraaaaeean
[2]
(b) Explain how solar energy can be used to provide power at night.
............................................................................................................................................. [2]

3  Give one reason for using triangulation in a structure.
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Describe, using examples, the following forces that can act on a structure.

=Y 011 o] o IR TP

[6]
5 Explain why spur gears are used to transmit motion in a mechanism.
.................................................................................................................................................... [2]
6 Describe how two shafts can be made to rotate in the same direction using spur gears.
.................................................................................................................................................... [2]
7  Use sketches and notes to show a parallel linkage.
[2]
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Complete Fig. 8.1 by naming the electronic symbols.

[4]

Complete Fig. 9.1 by arranging the resistance values from the lowest value on the left to the
highest value on the right.

4.7kQ 3MQ 100 kQ 82R

lowest value highest value

; n
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Section B

Answer one question from this section.

10 Fig. 10.1 shows a concrete canopy over the front of a warehouse building.
The canopy is supported either side by steel structures that resist forces caused by the weight of
the concrete canopy. A detailed view of one of the steel structures is shown.

threaded sleeve

>

concrete canopy
X

concrete pile
1.5m deep o=

Fig. 10.1

(@) (i) Name the force acting on each of the steel rods.
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(iii) Part X in Fig. 10.1 is one of four features at the point where the steel poles are joined.
Name part X and explain the part that it plays in supporting the concrete canopy.

..................................................................................................................................... [3]
(iv) State the purpose of the links at each end of the steel rods.
..................................................................................................................................... [1]
(v) Aconcrete pile 1.5m deep is used as the foundation for the steel structure.
Give two reasons why concrete is used as the foundation.
SRS
SRS
[2]
Fig. 10.2
(i) State the order of lever that is used in a wheelbarrow.
..................................................................................................................................... [1]
(ii) Name the type of structural member at X.
..................................................................................................................................... [1]
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(iii) Explain the change in efficiency caused by the different methods of loading the
wheelbarrow.

(iv) Describe how equilibrium is maintained when a wheelbarrow is in use.

(v) Fig. 10.3 shows wheelbarrow A loaded with 38 bricks, each brick weighing 2.1kg.
Calculate the effort required to lift the loaded wheelbarrow.

1kg = 9.81N

38 bricks

\\\\\\
" \
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(c) Fig. 10.4 shows a roof truss made of softwood.

enlarged view of nail plate

(ii)

| © UCLES 2025

Fig. 10.4

The softwood is joined using nail plates.
Give two advantages of using nail plates rather than traditional joints.

Describe the defects that a manufacturer would look for when selecting lengths of
softwood for use in the roof truss.
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Fig. 11.1 shows two views of a badge-making machine which is used to press a clear plastic sheet
over a paper badge and badge blank.

paper badge
placed on
top of blank

(@) (i)

(i)
(iii)

(iv)

I © UCLES 2025

view A

pressure pad

Fig. 11.1
State the order of lever used in the badge-making machine.

Indicate the positions of the load, effort and fulcrum on view B.
Describe the conversion of motion that will take place when the lever is operated.

......................................................... £O oo eciii i moOtiON
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(b) Fig. 11.2 shows a block and tackle mechanism.

load

Fig. 11.2

(i) Calculate the effort needed to raise a load of 1250N if the efficiency of the block and
tackle is 88%.

..................................................................................................................................... [4]
(ii) Explain the factors that could cause the block and tackle system to lose efficiency.
..................................................................................................................................... [2]
(iii) Give two ways that the efficiency could be increased.
T ettt e e e e e ———eeeet—teeeee——eeeeeea—eeeaatteeeeaa——eeeeaa—eeeeaantbeeeeaaraeeeeaaraaaeaans
2 e e e oo ——eeeeeia—eeeeea——eeeai—eeeeeaateeeeeaat—eeeeaa—eeeeeasreeeeaatreeeeaanaaeaeaanres
[2]
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(c) Fig. 11.3 shows a gravity fed oiler used to lubricate a shaft on an industrial machine.

flat belt

shaft

Fig. 11.3
(i) Describe the maintenance that needs to be carried out on the gravity fed oiler.

..................................................................................................................................... [2]
(ii) State the most likely type of bearing that will be fitted to allow the shaft to rotate.
..................................................................................................................................... [1]
(iii) Give one alternative type of bearing that will reduce the maintenance required.
..................................................................................................................................... [1]
(iv) Give two drawbacks of using a flat belt to transmit motion.
1RO
OO PPR
[2]
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(v) Add sketches and notes to Fig. 11.4 to show one method of keeping a flat belt in tension.

Fig. 11.4
[4]
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12 Fig. 12.1 shows a conveyor belt used to move boxes in a manufacturing unit.
A sensor circuit will stop the conveyor belt when a box is between the light source and light sensor

to allow boxes to be removed.
LED light sou

LDR light sensor

conveyor belt

Fig. 12.1

(@) The conveyor belt circuit includes several components that have to be fitted the correct way
around.

(i) State one method of identifying the negative leg (cathode) on the following components.

ST (o 0 F=1 e [T To [ RSP POTPPPRR
LED (light emitting diOTE) .......uuuuuiiiiii bbb aas s bbb eareaaareaaanraee
[2]
(ii) Fig. 12.2 shows the symbol for an NPN transistor.
Fig. 12.2
Add labels to the symbol to identify the base (b), collector (c) and emitter (e). [2]
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State the two possible functions of an NPN transistor in a circuit.

(b) Fig. 12.3 shows part of the sensor circuit used to stop the conveyor belt, allowing boxes to be
removed by a worker.

(i)

(ii)

(iii)

| © UCLES 2025

9V
LED 1
@@\\ \E‘D LDR 1 Dmkg
R1 D X - Y
I -
=741
VR1
3.12V® [h D4.7k9
oV '
Fig. 12.3
Calculate the voltage at point X in the circuit.
Vin xRy

Use the formula V_ , = m
..................................................................................................................................... [3]
The 741 operational amplifier (OP AMP) is used as a comparator to compare the input
voltages.
Explain the operation of the comparator.
..................................................................................................................................... [2]
State the voltage at point Y, the output of the OP AMP.
..................................................................................................................................... (1]
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(iv) Describe how the OP AMP, which is in an 8 pin dual in-line package, can be correctly

fitted into an integrated circuit (IC) holder.

I © UCLES 2025

multi-turn (12 turns) 240° rotation 240° rotation
A B Cc

Fig. 12.4

Give one different benefit and one different drawback of using each type of component.

Component A

B N it e

DrAWDACK ..o e

Component B

DrAWDACK ..o

Component C

BN e it oo

DrAWDACK ..o

@ 0445/43/M/J/25

DO NOT WRITE IN THIS MARGIN DO NOT WRITE IN THIS MARGIN DO NOT WRITE IN THIS MARGIN DO NOT WRITE IN THIS MARGIN

DO NOT WRITE IN THIS MARGIN



DO NOT WRITE IN THIS MARGIN DO NOT WRITE IN THIS MARGIN DO NOT WRITE IN THIS MARGIN DO NOT WRITE IN THIS MARGIN

DO NOT WRITE IN THIS MARGIN

* 0000800000017 *

T . -

(c) Fig. 12.5 shows the output circuit used to operate the conveyor motor.

+9V +12V
D1Q9 I RLA1
1.5kQ
1
from 741 ——
output TR1
oV
Fig. 12.5

(i) The motor is controlled by relay RLA 1.
Give two points that would appear in a technical description of the relay.

(ii) Fig. 12.6 shows an SPDT relay and the relay symbol. The relay has 5 connection points.

Fig. 12.6
Describe how the two connections for the coil can be identified using a multimeter.
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