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1.

Mark Allocation

The systems approach is used to analyse problems.

(@) Draw the Universal System Diagram.
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An electric cement mixer is shown below.

@ (including box)

(b) Draw a system diagram below for the electric cement mixer. Include one main

input energy and one main output energy.
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2. A student uses electronic boards to simulate an automatic
air freshener.

The air freshener will operate,

e automatically, if a switch is activated and a set time is reached
or
¢ manually, when the override switch is pressed.

(a) Complete the block diagram by choosing the correct devices from the list below.
Pulse generator AND gate OR gate Slide Switch Unit
Latch Temperature sensor Transducer driver NOT gate
. Override 1 RNA each
Timer Switch
Slide AND OR Transducer
Switch gate — gate driver Solenoid
Unit
(b) () Complete the truth table for an OR gate.

()
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(ii)

(iii)

Input A Input B Z
0 0 0 1 KU
0 1 1 1KU
1 0 1
1 1 1 1KU

Complete the truth table for a NOT gate.

Input Output
0 1
1 0

Sketch the logic symbol for an AND gate.

State the function of a Latch Unit.

ignhore

The latch will keep the output on (until it is reset).

1 KU for correct shape
1 KU for input/output lines
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3.
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A pneumatic cheese press is shown.
=
.
o
.; "‘: Oo
An incomplete circuit diagram for the cheese press is shown below.
(a8 Complete the diagram by:
(i)  selecting the correct pneumatic symbols from the table to form the 3/2,
Push Button, Spring Return Valve;
(i)  piping the circuit.
Single Acting Cylinder
@ VA
N VoV
3/2, Push Bultton, ~
Spring Return — ~_
Valve /@ | @
incorrect symbol order
max 1 RNA
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3.

(continued)
Pneumatic systems are in common everyday use.

(b) State the name of the pneumatic symbols shown below.

of T g

1 Shuttle (Valve) 2 Restrictor 3 Solenoid

Safety is always important when working with pneumatics.

(c) State two safety precautions which must be followed when working with
pneumatics.

1 Safety goggles/ensure air lines are securely fixed

2 Do not direct compressed air at anyone/in contact with skin

(d) State two advantages of using compressed air as an energy source rather than
hydraulics (oil) or electricity.

1 Clean

2 Readily available/economical/reliable

Do not accept cheap
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A can crusher is shown below.

Handle
/

The diagram below shows the distances and forces acting on the can.

(@)

(b)

Force =100 N

P

4 (7
O |
350 mm 50 mm ‘
!

1
R1

(i)  State the name given to this diagram.

Freebody

(i)  Calculate, by taking moments about P, the size of the reaction force R;.

2CWM = XACWM

(R1 x 50) = (100 x 400) 1 RNA for substitution
R; = w 1 RNA for transposition

R; = 800 N 1 RNA for correct answer from

given working

State one change to the can crusher which could be used to increase the force
acting on the can.

Increase the length of the handle/decrease size between ‘R,’ and ‘P’

Not longer lever
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4.

(continued)

(c)  The mechanism shown below is used in an alternative can crusher.

()  State the name of parts @ and .

Marks

KU | RNA

@ Rack Pinion

1 KU for incorrect order

(i)  State the change in type of motion.

Linear to Rotary
or
Rotary to Linear
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5. Atechnician is investigating the circuit below.
390 Q
1.5 kQ
——-o0
270 Q
(@ () Calculate the total resistance of the parallel branch.
Ry = 390x270 1 RNA for substitution
390+ 270
105300
R =
P 660 2
1
R, = 1595Q 1 RNA for correct answer from given working 0
(i)  Calculate the total circuit resistance.
FTE from (a) (i)
Rr = 1500+ 1595 1 RNA for substitution 2
1
= 165950 1 RNA for correct answer from given working 0
(b) Complete, with reference to the Data Booklet, the table below by inserting the
missing colour bands for the resistors.
correct rows
Resistor Value Colour band 1 Colour band 2 Colour band 3
15Q Brown Green Red
270 Q Red Violet Brown 3
2
390 @ Orange White Brown 1
0
There are many different types of resistor.
(c)  State the name of the electronic symbols shown below.
0 N\
ﬁ E 3
2
1 Variable resistor 2 Thermistor 3 Light Dependent 1
(not pot) Resistor (LDR) 0
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5.

(continued)

The technician sets up a circuit as shown below.

_ Power
" Supply
Resistor R
1150 |V 0-025 [A
VOLTS K';OH'f; VOLTS E:OH;S
Using the meter readings above:
(d) calculate the resistance of resistor R.
\%
R = —
|
11-5 I
= — 1 RNA for substitution
0-025
= 460 Q 1 RNA for correct answer from given working

(e) Draw the circuit symbol for:

(i) an ammeter

oS

(i) avoltmeter.

O
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6.

Microcontrollers are used in many everyday devices.

Clock > < ROM
i ALU
THE REAL > o 1. -
WORLD " Ports [~ > RAM
(@)  State the full name of the following microcontroller sub-systems.

(b)

(©)

_______________________________________________________________

(i) ROM Read Only Memory

(i) RAM Random Access Memory

(i) ALU Arithmetic Logic Unit

()  State the function of the clock.

Synchronises the system/controls the speed of operation

(i)  State the function of the bus.

Used to move information between microcontroller sub-systems

State two advantages of using a microcontroller instead of a hard wired
electronic system.

1 More flexible/greater features/more accurate

2 Re-programmable/cheaper/smaller with less parts/easier

assembl o~ .
y not without explanation

A flowchart can be used to develop a PBASIC program.

(d)

State, with reference to the Data Booklet, the PBASIC command:

()  for pin 3 and 5 to be set up as outputs and the remaining 6 pins as inputs;

1 RNA for binary numbers (8 bit)

(LET DIRS =) (%00101000) 1 RNA for PBASIC

(i)  to produce a 0-5 second delay;

Pause 500

(iiiy  to switch pin 5 on.

High 5 or Let Pins = %00100000 or Let Pins = 32

Page 10

Marks

KU | RNA

1

0

1

0

1

0

1

0

1

0

2

1

0
2
1
0
1
0
1
0




7. The diagram below shows all the ways in which heat is lost from a house.

(@)

(b)

State two methods to reduce energy loss within the house.

1 Loft insulation/cavity wall insulation/etc

2 Triple or double glazing/draught excluders/etc

Complete the energy conversion statements for each of the given products
using the list below.

Potential Kinetic Heat Chemical Electrical
Nuclear Sound Light Magnetic

(i) Gas cooker

Chemical energy is converted to heat energy.

(i) A wind-up radio

Kinetic energy is converted to sound energy.

(i)  Washing machine

Electrical energy is converted to kinetic or energy.
heat

Wind is a renewable energy source used to generate electricity.

(€)

State two other sources of renewable energy.

1 Wave, hydro etc

2 Tidal, solar etc
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8. A warning system on a school minibus is operated by a microcontroller

[ UR n‘r‘ Sw

|

|
L]

Qo'W

]"EB.

Part of the control program includes a sub-procedure ‘warning’ which will activate when
the minibus’ reverse gear is engaged.

The sequence is as follows:

a buzzer and lights go on;

a delay of ¥ second;

the buzzer and lights go off;

a delay of ¥2 second;

only when the reverse gear is disengaged the sequence ends and returns to the
main program

Input Connection Pin Output Connection

5 Buzzer

3 Lights

Reverse gear sensor 1
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8. (continued)

Complete, with reference to the sequence of operations and Data Booklet, the
flowchart for sub-procedure ‘warning’.

1 RNA for statement

1 RNA for statement

1 RNA for statement

1 RNA for statement

1 RNA for statement

1 RNA for statement

1 RNA for correct
symbols (all)

( Warning

)

A

Buzzer on
Lights on

Wait 0-5 s

Buzzer off
Lights off

Wait 0-5 s

Reverse Gea
Disengaged

< Return

)

1 RNA for feedback

[END OF MARKING INSTRUCTIONS]
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