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Section A

Answer all questions in this section.

1 (a) Name two machines used in manufacturing that can be controlled by a computer.

2 TR
2 ettt eeeeeeeeeeeeeeeseeeeeeeeeeeeaaaseeeeeeeeeeaaaittteteeeeeeaaaana——eteeaeeeeaaananreeeeeeeeeaaannrreeeeeeeeaaans
[2]
(b) Give two benefits of using CAM in batch production.
2 PP
2SSOSR
[2]
2 (a) Fig. 1 shows a block diagram for the system used in a tumble drier.
door
microswitch [ ], | :
: . . drying
control unit > heater > clothes
_r_ complete
power
< moisture sensor <
Fig. 1
On the list below draw lines from the item to the part it plays in the system.
ltem Part played in the system
door microswitch process
control unit output
moisture sensor input
drying complete feedback
[3]

© UCLES 2019 0445/42/M/J/19



3

(b) Fig. 2 shows a microswitch suitable for use as a sensor on the door of the tumble drier.

M

door

Fig. 2

Draw lines on Fig. 2 from the wires to the switch terminals to allow an electrical connection
between the two wires when the door is closed. [2]

(c) Explain why the door microswitch is needed on the tumble drier.

3 (a) The body of a tumble drier is normally made from sheet steel.
State the name given to this type of structure.

(b) Use sketches and notes to show how a flat sheet of steel can be made more resistant to
bending and torsion without adding any extra parts to it.

(2]
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4 Give two reasons for using gears in a mechanism.

5 Use sketches and notes to show one method of fixing a spur gear to a shaft without allowing the
spur gear to rotate on the shaft.

[2]
6 State the conversion of motion that takes place in the following mechanisms.
Cam and follower B0 oo
Screw thread and nut ... L (0 T [4]
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7 (a) Fig. 3 shows two methods of fixing wires to a circuit board.

Give one benefit for each method.

RS To] (o [=T ¢ oV PSP PRSPPI

(b) Wires used for connecting to the circuit board will normally have a plastic covering.
Give one purpose for the plastic covering.
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Section B
Answer one question from this section.
8 (a) Fig. 4 shows a table of materials that can be used for a load bearing beam and a list of
properties that are required in the beam.
(i) For each property place one tick (v') in the material column in the table that best matches

the property required.
One has been done for you.

. laminated
Property required wood steel concrete wood
renewable natural resource v
resists torsion and bending
long lasting and no maintenance needed
can be easily formed into curves
Fig. 4
(3]
(ii) A beam made from wood could contain natural defects.
State two natural defects that can occur in wood.
1L PP
2 e eeee et eeeeeeeeeeeeeaeeseeeeeeeeeeeeaaasseteeeeeeeeaaan—tteteeeeeeeaaantteeeeeeeeeaaannaenteeeeeeaaannnnaareeeaeean
(2]

Fig. 5
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(i) the type of structure used in each example.

A frame structure shell structure mass structure
B frame structure shell structure mass structure
C frame structure shell structure mass structure
(3]
(ii) State two methods that have been used to strengthen structure A.
T oottt et e e e ettt eeeeeteeeeteteeeeeteaeeeeetetateetetaateeetataateetetaaeeetet—atettaaarretenaareeraaraans
2 e e e e e e e e e e eee e e ee e — e ————————
[2]
Fig. 6
(i) The platform is designed to take stationary and moving loads.
Explain, using examples, what is meant by each type of load.
..................................................................................................................................... [4]
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(i) Fig. 7 shows part of the safety label attached to the leg of the work platform.

. A A4 .
| 'R
LY

F S =

N/

Fig. 7

Explain how the manufacturer has considered Factor of Safety when designing the work
platform.

..................................................................................................................................... [2]
(iii) Fig. 8 shows the work platform with the loads from a user shown in position.
1000 |
200 _, 300 |
400|N 400|N
R, R,
N o
o YO

Fig. 8

Calculate the reactions at R, and R,

..................................................................................................................................... [3]
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(iv) Describe how the stress in a structure can be calculated.

..................................................................................................................................... [2]
(d) Use sketches and notes to show what is meant by the following forces in a structure:
Tension
Compression
Shear
Torsion
[4]
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Fig. 9 shows a vee belt and pulley system.

§ section through
pulley and belt

-

7771

Fig. 9

BN

(a) (i) State one advantage of this system over a flat belt.

(i) Use sketches and notes to show a method of adjusting the tension of the vee belt without
moving either of the pulleys.

(3]
(b) Fig. 10 shows a pulley system used for lifting heavy loads.
Fig. 10
(i) State the velocity ratio of the pulley system.
..................................................................................................................................... [1]
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(ii) Explain why the actual mechanical advantage of the pulley system will not be as
high as the velocity ratio.

(iii) The pulleys shown in Fig. 10 are made from hardwood with a hole drilled through to act
as a plain bearing.
Fig. 11 shows details of one of the pulleys.

Fig. 11

Use sketches and notes on Fig. 11 to show an alternative bearing in position that will
increase the actual mechanical advantage of the system. 2]
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(c) Fig. 12 shows a foot pump for inflating car tyres.

foot operated

lever ——

cylinders

connecting

Fig. 12a Fig. 12b
(i) Label the positions of the effort, load and fulcrum on the foot operated lever in Fig. 12b.
(3]
(ii) Explain why the joint at X cannot be a fixed joint.
..................................................................................................................................... [2]

(iii) When the foot operated lever is pressed the connecting rods will move into the cylinders
to compress the air.
State the type of motion that is caused when this happens.

(iv) A similar motion could be provided by a crank and slider mechanism.
Use sketches and notes to describe the operation of a crank and slider mechanism.

(3]
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(d) Fig. 13 shows a cam and follower.

10 | 13.25

()

10

Fig. 13

(i) Name the type of follower shown in Fig. 13.

(iii) Starting from the given position, use the words dwell, rise and fall to complete the table
describing follower movement as the cam rotates.

Angle moved by cam Follower movement
90°
180°
270°
360°

3]

(iv) Adifferent type of follower is shown in Fig. 14.

Fig. 14
Describe the result of having the cam follower offset from the centre of the cam profile.

..................................................................................................................................... 2]
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10 (a) A simple electronic circuit is shown in Fig. 15.

+12V

oV

Fig. 15

(i) State the names of components X, Y and Z.

(ii) Draw on Fig. 15 to show conventional current flow in the circuit.

(iii) State the unit used to measure current flow in a circuit.

(b) Fig. 16 shows part of a sensing circuit.

+9V
A
B
VRA1
oV !
Fig. 16

(i) State the physical property being sensed by component A.
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(ii) Component A forms one half of a potential divider with VR1.
Describe what is meant by a potential divider.

(iii) Calculate the voltage at point B when the resistance of component A is 62k and VR1
is set to 78 kL.

Use the formula V, , = R1F-{|-2R2 x Vi

..................................................................................................................................... [3]
(iv) Draw a voltmeter on Fig. 16 connected to read the voltage at point B. 2]
(v) State why the reading on the voltmeter may be different to the calculated voltage.

..................................................................................................................................... [1]

(vi) Fig. 17 shows the potential divider output connected to an operational amplifier (Op Amp),
which will be used to compare two voltages.

+9V

>

VR1

ov

Fig. 17

Add two resistors to the circuit to give 4.5V at the inverting terminal of the Op Amp. State
the values of the resistors. [3]
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(c) Fig. 18 shows a circuit that will cause a time delay before the LED starts to glow.

/
+9V @/ 680 Q
et 10-
R1 8

C1 SW1 -
0 T T T 1 |
oVv 10 20 30 40 50
i . seconds
Fig. 18
(i) When SW1 is opened capacitor C1 is allowed to charge.
Calculate the time constant for the capacitor.
Use the formulat = C1 x R1 R1 is 22k C1is 470uF
..................................................................................................................................... [2]
(ii) Complete the graph on Fig. 18 to show how the voltage across C1 changes after SW1 is
opened. (2]
(iii) Describe the operation of transistor TR1 after switch SW1 is opened.
..................................................................................................................................... [2]

(d) A programmable IC could be used instead of a resistor capacitor network to provide a time
delay.
Give two functional benefits of using a programmable IC to provide a time delay.
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