2024 ASSESSMENT REPORT

EAT3125124 ELECTRONICS AND ADVANCED
TECHNOLOGIES

General Comments

The 2024 Electronics exam proved accessible for a new course, with a good range of questions
catering to a variety of skill levels. This allowed all students to demonstrate their understanding
while also providing opportunities for high-achieving students to be extended.

It was pleasing to see students perform strongly in Criterion 8, demonstrating a solid
understanding of how to write a program to perform a desired outcome. However, there is a clear
need for improvement in the use of correct technical communication and electronics terminology.
Many students struggled to accurately describe safety devices, the appropriate use of equipment
and components in circuit, Thevenin’s Theorem, Switch Bounce, and the function of transistor
blocks.

Additionally, a common area of difficulty was differentiating between current, voltage, and power.
Students frequently used these terms incorrectly when explaining circuit operations.

To address these areas for improvement, teachers are encouraged to:

e Emphasise precise language: Incorporate regular activities that require students to explain
concepts using accurate electronics terminology. This could include labelling diagrams, writing
technical reports, or presenting oral explanations of circuit functions.

o Clarify key concepts: Provide explicit instruction on the distinctions between current, voltage,
and power, using practical examples and analogies to reinforce understanding.

e Promote hands-on experience: Engage students in practical activities that involve
troubleshooting faults, selecting appropriate equipment, and analysing real-world circuits.

The average marks for each section are detailed below (each section was out of 36 marks):

Average Mark Lowest Mark Highest Mark
Criterion 3 26 12 34
Criterion 5 21 14 29
Criterion 6 20 3 29
Criterion 7 20 6 32
Criterion 8 23 7 36

TASC Assessment Report EAT315124 Electronics and Advanced Technologies 2024
Page 1 of 6
Version 1.0 — January 2025 TASMANIAN

AC];S ASSESSMENT, STANDARDS

& CERTIFICATION




Written Component
Section A

Question 1

a) This question was well answered. Markers accepted any reasonable explanation for either
choice.

b) Time-delay fuses proved to be unfamiliar to many students, who chose to leave this question
blank. Students who received marks often discussed slow-blow fuses in speakers.

c) While many students could identify the hazard present, very few students were able to
demonstrate an understanding of how a residual current device works.

Question 2

This question was well answered. Some students identified that capacitors remain charged but did
not state why this was a risk, which was needed to receive full marks.

Question 3

a) This question was well answered. Small mistakes were made with the polarity of the LED.

b) Most students were able to get partial marks for determining the values of the feedback
resistors, connecting the non-inverting input to ground, or showing a dual power supply. Very
few students did all these things at once.

Question 4

a) This question was well answered. Common errors were connecting the DMM in parallel to
measure current.

b) Students appeared confident in drawing a function block diagram and correctly named the
LED as the output. Many students incorrectly identified the water sensor as the processor.

c) To receive full marks, students needed to identify the strengths of each particular method of
testing.

d) This question was well answered. Small mistakes were made connecting the components to
the correct power rails.

e) Most students were able to give at least one consideration. Stronger answers gave multiple
considerations and explained some of them with detail.

Question 5

a) This question was well answered.

b) The ambiguity of the question meant that markers rewarded students with marks using either
signal as the input. Most students were able to name a function generator as the piece of
equipment producing the input sine wave. Stronger students were able to determine its
frequency.

c) About a third of the students were able to recognise the distortion as clipping. These students
were confident in going on to suggest ways of removing the distortion.
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Question 6

a) Markers were looking for ‘Quad’ and ‘NAND’ to receive full marks rather than a particular part
number.

b) This question was well answered.

c) Students needed to offer some explanation to receive the full mark here.

d) This question was extremely well answered.

Section B

Question 7

a) This question was well answered.

b) About half of the students were able to recognise that using Kirchoff’'s Voltage Law involved
calculating the voltage of the known parallel branch. A common mistake was using Ohm’s Law
with a current and voltage from different branches in the parallel combination, resulting in a
partial mark.

c) About half of the students recognised that they needed to add the current in each branch of
the parallel combination together. Another successful approach involved using the ratio of
resistances in the parallel branches.

Question 8

a) This question was well answered.

b) Students who identified the current gain formula on the information sheet answered this
guestion productively.

c) This question was generally well answered.

Question 9

a) While most students attempted this question, their answers were often quite vague and did not
say how to determine the Thevenin Equivalent circuit in a logical method. Partial marks were
awarded for naming a DMM or voltmeter as the tool to measure voltage, using a resistor, and
making use of the voltage divider formula. Markers were disappointed that terminology such
as ‘open circuit’ was omitted.

b) About a third of the students were able to draw the equivalent circuit involving the voltage
source and resistor. Common mistakes were in placing these in parallel rather than series.

Question 10

a) This question was well answered. A slower method involved completing a full calculation using
the voltage divider formula.

b) Less than half of students recognised that the capacitor would be discharging.

c) This question was well answered.

d) This question was very poorly answered. Very few students recognised the different
components involved compared to the previous part. A partial mark was given for the charge
time ten seconds by multiplying the previous part by five.

e) Half of the students recognised that an ideal op-amp saturates to (about) the power supply
value.

f) Students who recognised that the LED voltage needed to be subtracted from twelve to obtain
the resistor voltage were rewarded.
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g) This question was poorly answered.

h) Most students who attempted this question knew that a resistor was required. A common
mistake was in proving negative feedback by connecting the resistor from the comparator
output to its inverting input.

i) About a third of students were able to provide a reasonable explanation of hysteresis.

]) Most students could identify the time-delay switch and/or voltage divider as inputs, or the
comparator as the processor, or the LED and/or relay as separate outputs. Very few students
had all these parts correctly connected within their IPO function block diagram.

Question 11

a) This question was generally well answered.
b) This question was generally well answered. A common mistake was stating 100 as the E12
resistor value which did not account for the question stating the maximum current.

Section C
Question 12

a) Well answered. Some students had problems converting to picocode.
b) Well answered.

Question 13

A well answered question and easily assessable to many. There are conventions when drawing
circuit symbols and students should be well versed in standard SPDT and potentiometer symbols
along with making the symbols large and easy to interpret.

Question 14

a) Many students could not successfully state the purpose of the capacitor.

b) Students need to be reminded when asked about a circuit’s purpose to be specific and answer
it based on the content that has been delivered in class.

c) Well answered.

d) Many students lost marks are they could not describe how the push pull amplifier works and
the purpose of the diodes.

Question 15

Well answered.

Question 16

a) Full marks were hard to get here as students needed to cut half the wave off, drop the
amplitude by 0.7 and then make it non-conductive either side of the wave.

b) Many left this blank.

c) Most only received half marks for this question as they could not correctly explain what DC
means, only stating that it was “direct current”.

d) Many only got 0.5 marks for this question.

e) Only about half the candidates could place the capacitor in the right location.
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Question 17

a) Marks were given for both astable and monostable multivibrator as it was unclear as to how
the circuit operated. Students need to be reminded to be specific when giving examples for
circuits.

b) Well answered.

c) Many could only correctly identify the capacitor and picked the wrong resistor.

d) Many students only obtained part marks for this question as they needed to take into account
the time constant for the circuit for full marks.

Section D
Question 18

a) Many gained full marks in this part but some got confused with the table having the units
column on the right and only achieved partial marks.

b) Candidates didn’t have much trouble identifying a characteristic but many had trouble
articulating where their chosen example could be used.

c) Well answered.

Question 19

a) Poorly answered, no one could correctly identify the true purpose of C1.

b) Well answered.

c) Well answered.

d) Many correctly identified the answer but failed to explain why it was High.

e) Many answered this correctly but some lost marks as they could not fill in the truth table for
Columns A, B and C and hence got EN wrong.

f) Well answered.

g) Well answered.

h) Too many candidates failed to discuss the current through the LEDs as the main issue. Many
spoke about increasing voltage. Some put transistors on all the outputs to switch the LEDs on,
which obtained some marks.

Question 20

a) Well answered. Answers varied with some students using a voltage divider into a NOT gate
while others gave answers which included a comparator.

b) Students did very well in this question.

c) Well answered. Marks were assigned for both paths and the presence of the correct gates.

d) Many students did not correctly identify that it was only two chips. Most said it contained four
chips. Students need to be reminded about how circuit simulation software denotes the
number of ICs.

e) About half the students answered this correctly.

f) About half the students could not correctly identify the frequency.

g) There were many students who did not understand how to draw timing diagrams. Marks were
awarded for gate triggering and frequency division.

h) Most answered this correctly.
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Question 22

A lot of students got part marks for correctly identifying the common name, but did not seem to be
able to state an advantage and disadvantage.

Section E
Question 23

a) Well answered.
b) Well answered.

Question 24

a) About half the candidates were successful here.

b) Many candidates correctly identified the difference but failed to explain that SPI is
synchronised to a clock pulse.

c) Many struggled to answer this question and many left it blank.

d) Varied answers here with many students getting half marks for attempting to give an example.

Question 25

a) There were many answers here that did not give the required detail. Students need to be
reminded to be specific in their responses.

b) There were many answers here that did not give the required detail. Students need to be
reminded to be specific in their responses. Too many students were giving broad uses instead
of specific uses.

Question 26

A very good question overall with good questions ranging from C standard to A standard.

a) Many students received part marks for this question as they did not give the required detalil.
b) Well answered.
c) Well answered.
d) Well answered.

Question 27

a) Students clearly had trouble interpreting the diagram in this question with some answering
with an instantaneous output while others detailed outputs over the whole length. Marks were
awarded for any reasonable response.

b) For full marks, students had to detail the setup of the microcontroller and the loop, including
details about both the temperature regulation and the LCD, with other marks associated with
correct numbers and pinMode identification.

c) Both parts were well answered.
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Question 1

a) The 3A fuse for a television needs replacing. However the technician only has 2.5A
and 5A fuses available. Explain which of these fuses they might select as a

replacement.

.15.@....154...{@!5@,....’.f.q...\?mke.t.\...ﬂ\.?...0\?..“.".0.?_...gmm.....C.u.f.r.?!!.{é...avzf...fﬁ.A..;'.u\mi@.Lz.

MAx  AOmAde Jr\\e er\ev.ision_

c) A residual current device is often connected to circuits in environments that have
damp conditions where appliances - such as hair dryers - may be used. Explain the
electrical hazard present in these environments and how the residual current

device works to reduce potential harm.

...........................................................................................................................

§

Marker use
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Question 2

Explain why each of the following may be risks for an electronics student:

b) Solder
...Con.‘fminé ..... leo«ﬂl “lm—ct‘ IS PojSOnous Jfo ConSume .

Marker use

/1

[

Total

Q2
/2
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Question 3

Design and draw the schematic diagram for:

a) A battery connected to an LED that uses two resistors in paraliel to limit the current.

The values of the resistors are not required.

b) An Op-Amp with a gain of -3 that is connected to a 12V dual power supply. Give

possible values of any resistors used, and label where any inputs and outputs
should be connected. ’5\2

x Other valves oE Re ond R aueP}aUe [ ]2{:3,42&

Marker use
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Question 4

Figure 1 is a circuit schematic being used to monitor water levels for a water tank.

47 kQ Et

R1

ater {‘/
|

Sensor

Figure 1: Circuit schematic to monitor water levels.

Marker use

Spare diagram used (X)

a) Using an appropriate symbol, show where you would connect each of the following

to Figure 1:

i A voltmeter to measure the voltage being supplied by the battery.

ii. An ammeter to measure the current running into the base of the principal

transistor of the Darlington pair.

b) Represent the circuit in Figure 1 as a simple IPO function block diagram.

\ \Jater

) SQDSD(‘

f_ﬂ—"—.q

,/\Aiw\*or

Ll‘ﬁH‘

T( Nsis*or

Loﬁic

c) Why might it be useful to test the circuit in Figure 1 with both breadboarding the

circuit and using simulation?

Question 4 continues

EAT315124 — Section A continues...
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Question 4 continued

d) Compete the circuit using the breadboard in Figure 2, by referring to Figure 1 and

filling in the missing wires.

* @
Foovonewno

15

Figure 2: Breadboard of circuit to monitor water levels.

Spare diagram used (X)

e) What considerations would be appropriate when determining the value of R1?

Marker use

/s

/2

Total
Q4

/1
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Question 5

Figure 3 shows the output signal of an amplifier circuit when it is connected to a given

input signal.

L 2

Figure 3: Input/Output signals for an amplifier circuit.

a) Name a piece of equipment that displays Figure 3.

....................... O s 0Se008: e

b) Name the piece of equipment that may have been used to provide the input signal

in Figure 3. Then, describe the input signal in terms of its shape, peak-to-peak

...A_..fuo.e‘r.i.qn....6@@(0&.9.(..; ..... 0 \Vop. sine wave al SHz.

c) State the type of distortion shown in Figure 3, and detail a possible way in which the

amplifier circuit might be adjusted so that the distortion is removed.

..Q.i.g.gmg).-....‘..n.c;%é.@’....ﬁ@....ﬂ?@di!ﬁ._.O..M.frv* Suppla. voltaae, o Aecrene
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Question 6

Figure 4 is a design for a PCB which uses an integrated circuit chip to create an OR gate.

I:.E {14] vee Input A ) @@= vce
2] 13]
[z] E 12 J@
= % Input B @ ®-® output
[E] 10
il A
oo [T (5] ono B—@ @

Figure 4: Integrated circuit chip and OR gate design.
a) What is the integrated circuit chip in Figure 4 called?

b) The integrated circuit chip uses complementary metal—oxide—semiconductor

(CMOS) logic. Circle the correct statement below for handling CMOS chips:

i. The voltage source must be exactly 6V to operate due to the limited power

supply operation range.

Static discharge on the input pins should be avoided due to their high input
impedance.

iii. Changes to the input voltage should be done slowly to ensure the slew rate

is not exceeded.

iv. The pins are very sturdy and should be bent to make them more malleable

for breadboarding with.

c) Explain how the track between pin 3 and pin 13 can be tested to ensure

conductivity.

...ﬂ/o.ua\a....k\n._e_._..).eefié .......... o mllimeler fo_p 'ni‘»mip ..................

d) Use the information in Figure 4 to complete the following circuit diagram.

INPUTA———— ™,
—1 —oureut

Figure 5: Circuit diagram to sketch your answer to Question 6 d)

INPUT B

Marker use
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Total
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Question 7

Figure 6 is a resistor network.

560 Q

— o e

Current Output
S —A—W—

680 Q 1kQ

12 mA
Figure 6: Circuit diagram of a resistor network.

a) Calculate the total equivalent resistance of Figure 6.

Law.
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Question 8

The transistor in Figure 7 has a DC current gain (hFe or ) of 25.

Vcc
R1
330 Q
R2
470 Q
input ——/\V\/'— Q1
345V

Figure 7: Circuit diagram of a transistor amplifier.
a) Show that the current flowing through R2 is approximately 7mA.

c) Use an appropriate calculation to determine if R2 would overheat a quarter watt
resistor. 2 L‘,Sq‘

EAT315124 — Section B continues...
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Question 9

The circuit inside the box shown in Figure 8 is a linear circuit, made of voltage sources,

current sources, and resistors.

Mystery Circuit

Figure 8: Diagram of a mystery linear circuit.
a) Outline how you would determine the Thevenin Equivalent circuit, making sure to
include the names of any components or tools that you would use, circuit diagrams

that show what measurements you would take, and formulae you would use.

') Ry
%)
I

Marker use

/4

/2

Total
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Question 10

The circuit in Figure 9 is for a time delay switch.

i
Iy
29
:
~

T 12v Ri R3 ,—4}{
100K . 10M \ Rl _\ RS
N
HEN N ch:r . K Q1
2 _/
T
R8 - R4
R2 150 390
100K —i C1 R6
== 0.2uF 1K
sSw1 “LED1

Figure 9: Circuit diagram of a time delay switch.

Spare diagram used (X)

The circuit can be broken up into the following function blocks.
R1 and R2 form a voltage divider that sets the reference voitage of the Comparator.

a) Calculate the voltage at the non-inverting input.

C1, R3 and R8 form two different RC timing circuits that set the time delay of the switch.

b) Will the capacitor be charging or discharging when SW1 is closed?

........................ Disch ﬁmg

d) When the capacitor is fully charged, approximately how long will it take to discharge

to its minimal voltage?

Question 10 continues

EAT315124 — Section B continues...
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Question 10 continued
Marker use

The comparator will saturate high when the capacitors charge is less than the reference

voltage set by the voltage divider. This turns the indicator LED1 on.

p.....u.ovJA be 2V /1

....... R <L T e A

This activates the relay-switch.

g) What is the purpose of D17

...Hﬂkmk....d.u‘.a.al@....pmi@fﬁ...@.i._.f.rym...r.e..V.eifﬁ.e...m].%a...»bdv.cei..%..@‘.@ﬂ. /1

Rapid switching of the relay is referred to as relay chatter. This can be eliminated by

adding a component to give the comparator hysteresis.

h) Add the component symbol to Figure 9.

/2
i) Briefly outline the effect hystensis has on the comparator.

....ﬂ».e...§.ui}él.\:pf) ...... V&se..S UM)O{[ ...... iny.td ..... Vb’ilaeo{»\eq P /1

J) Using the sub-circuits mentioned in the previous parts of this question, summarise

the circuit in Figure 9 as an input-processor-output function block diagram. / 4

j H LED (’
Pou T _

Total
Q10

/16
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Question 11

Marker use
Figure 10 is a simple voltage regulator that utilises a Zener diode. The breakdown voltage
of D1 when the current is above 70mA is approximately 5.6V.
a) Calculate the voltage across R1 when the current is above 70mA.
12V o—— /1
R1 L]
¢ —o05.6V
ZS D1
oV o—
Figure 10: Circuit diagram of a voltage regulator.
b) Determine a‘;uitable E12 resistor value for R1.
- /
........ TR S /2
-
............. D00 e
............. T
................................ 00JL B Resitor
Total
Q11
/s
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Question 12

Marker use
a) Complete the rows in Table 1 with the corresponding capacitor codes and values.
pF Code picofarads (pF) | nanofarads (nF) | microfarads (uF) / 3
223 122000 1lnF 0.022
|5 150.000 %0 nF 0.15
290 3900 3n9 0.00 %9
Table 1
Spare diagram used (X)
b) Three capacitors, 1.5, 220n and 470n are given. Arrange two (2) of these capacitors
to give the: / 3
i. Maximum total capacitance ii. Minimum total capacitance
4I0nF
!
_ B |
[l
L_l }__J 2200F  470aF
! .S/AJ"
Total
Q12
s
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Question 13
Sketch the circuit symbol for each of the following components:

Light dependent resistor Potentiometer

¥ )

A -

NPN Transistor

_— L

OV

SPDT Switch

J/

EAT315124 — Section C continues...
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Question 14

Figure 11 is a transistor amplifier circuit.

R5 ]‘ +5V DC
AA'A'A"
C6 470 ohm
10uF R4 ) _03 100uF
™ T aanr

D2
1N4148

K1

8 ohm
Speaker

Figure 11: Circuit diagram of a transistor amplifier circuit.
a) Name the component C5 and state its purpose.

..............D.C....So.mqqﬂn.i%...c.ap@.qibc ...... (electolic) oo

b) Describe the role of C1.

A 9.999‘.((3 ...... O S

Q1 and its associated components are wired as a pre-amplifier circuit.

c) What is the purpose of a pre-amplifier circuit?

....... A ]owﬂotse,hﬁ%@mnmlnﬁer%kwﬂcwr&;

A transistor block is formed involving Q3 and Q4.

e) Give the common name of this transistor block and describe how it works, making

sure to reference the role of components D1 and D2.

Marker use

/2
/1

/1
/2

/s

Total
Q14

/s
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Question 15

Fill in Table 2 by giving approximate output voltage for each of the circuits shown:

Circuit Vout
I
S 1kQ
— 9 O;l
V out
— 12 yout
= O

WV

1kQ

1kQ

0.7

EAT315124 — Section C continues...

Table 2

Spare diagram used (X)

Marker use
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Total
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Question 16

Figure 12 is a circuit diagram of a half wave rectifier.
P | ]

1kQ V out

Figure 12: Circuit diagram for a half wave rectifier
a) Complete the graph (Figure 13) showing the output voltage for the input voltage

5
4
3
\
1
0.05 .15 0 0.25 0.3
1

Figure 13: Input voltage for a half wave rectifier circuit..

given.

14

0.1

-1

f

&

Spare diagram used (X)

b) Determine the RMS value of the input voltage.

Question 16 continues

EAT315124 — Section C continues. ..
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Question 16 continued

The circuit diagram can be expanded on to make a bridge rectifier that outputs full-wave

rectified DC voltage as shown in Figure 14.

D1

D4 |

1kQ | Vout
|

-

Figure 14: Circuit diagram of a bridge rectifier.

Direct CU((En)( u\»ere....c.umn\ onb%m'ffls{fom ...... 1 40' ...............

d) Which diodes will have current flowing through them when the ammeter is showing a

negative value?

e) A certain component can be used to smooth the output voltage. Add the necessary

component to the circuit diagram in Figure 14.

b CMMW 0 ?m;\“e\ bi\’\n “ne resistor.

Marker use

/1

/1

/1

Total
Q16

e
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Question 17

+Vee
" 5

R1 R2 é 10kO

Vout

TR1

1N4148

Trigger
Input

Figure 15: Circuit diagram

a) Name the circuit in Figure 15 and give an example of what it could be useful for.

...... S}OLMB mupriyfbmior Hm& could Le vsed JforaL

¢) Which components are responsible for determining the timing of Vout after the pulse

has been fed in?

d) When the negative trigger input shown is applied to the circuit, describe what change

will be seen at Vout.

Marker use

/2

/1
/1

Total
Q17

/s
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Spare Diagram

Marker use

Question 12 a)

’7 pF Code picofarads (pF) nanofarads (nF) | microfarads (uF) |
223
0.15
3n9 |
Question 15
Circuit Vout

V out

1k

1kQ

EAT315124 —Section C continues...
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Question 18

Characteristics gathered from the data sheet of two operational amplifiers are shown in
Table 3.

Characteristics Op Op Amp Units
Amp 1 2
Input Impedance 1 4 MQ
Output Impedance 5 100 Q
Max Supply Voltage +30 +30 V
Output Voltage Swing | *25 128 V
Slew Rate 0.2 4.5 V/us
Open-loop Gain 100 10 dB
Unity Gain Bandwidth 0.5 5 MHz
Table 3

a) Name 2 characteristics from Table 3 that make Op Amp 1 more ideal than Op Amp 27

H\@\whw@ﬁff\umﬁops é.’ﬁu...mfe) .........................................

Often a discrete circuit involving a transistor is used for amplification rather than an

integrated circuit such as an Operational Amplifier.

c) Explain one (1) advantage and one (1) disadvantage of using a discrete circuit rather

than an integrated circuit.

Marker use

/2

/

/2

Total
Q18
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Question 19

Figure 16 is a counting circuit for determining the amount of airport luggage. A suitcase
travelling between the LED and phototransistor interrupts the beam of light between the

two components.

| * a g
b
L A et
n d d
C C a e
GND D D f
R1 R2 R3 E g
s |

= ¢ ’ : Lo

GND

Figure 16: Circuit diagram for counting airport luggage.
a) When luggage is loaded for a new flight, the circuit is connected to the power supply

by closing the switch. Explain the role of C1.

Cﬂ. iS Con{)ec}ed ;}o “\e pe‘ge} d )M_ OM[ ;Lvs l‘S (A;eﬂl_

P Tsnsssanvele sesEEEEEsszessrsssssansaann LR R NEE Ead NN FER RS , -------------------------------------------------

Jooesel the ol do zem in_en__}kg..__s.wz‘iclo__..._i.s__.__xﬁ_r_s_} ........

b) When the phototransistor is activated by light, is the logic level at the clock of IC1
High or LOW?

c) Explain how switch bounce occurs with mechanical switches and why a

phototransistor has chosen instead.

SNM\ \)owue 0CLU(S bL\?/\ mu”ip'e

d) Is EN ‘Active High’ or ‘Active Low'? Explain how you can tell.

.......... chﬂveH\S\\

Question 19 continues

Marker use
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Question 19 continued
Marker use

/2

e) Complete the truth table shown by Table 4 to determine when EN changes state.

C A | EN

0 0

0o/01] 11

O 10|

O[1]] 'l

1100

[ O i O a— CLWD@A gmle
10

1 01| 1

Table 4: Truth table to complete for Question 19 e).

Spare diagram used (X)

You wish to change how many suitcases are counted before counting is paused.

f)  Which outputs of IC1 should be connected to IC3 so that counting now pauses after

9 bags have been counted?

/1

g) Is the display common cathode or common anode?

........................................... G}MMMCW”’NA? /1

h) When the circuit operates, it is found that the brightness of the display varies
depending on what number is showing. Why is this happening, and what adjustment /2

to the circuit in Figure 16 would fix this?

D!{ aonl.... num.be./é.....v%w}f ..... dl{wlw‘"omﬁi{ ..... LED; .. 7100{3@%46,

Total
Q19
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Question 20

Geese Lighting has asked for you to design a circuit which turns car headlights on
manually or automatically. The headlights can be switched on manually by using a switch.
They also turn on automatically when it is dark outside and the key detector senses the
keys are in the ignition. When the headlights are manually switched on and the key is

removed from the ignition, an alarm sounds. A Block Diagram of this circuit is shown in

Figure 17.

a) Detail an integrated circuit with associated components that you could use to fill in

the blank box responsible for returning logic HIGH when it is dark outside.

\.iﬁ\.\‘c....de...o\..m.\.....r.ﬁ.s.i.s.i@g ..... .. 0 realoc. resislor ceafing A

vollane  diider s }\L\e

Marker use
i

Key
Detector

v wl

LOGIC

Headlights

Switch

Figure 17: Block Diagram for a headlight circuit.

il
L

Alarm

/2

........................................................ )npm‘ﬁrﬁno‘w"}?
b) Complete the truth table shown by Table 5.
Darkness Keys Switch | Headlights | Alarm /2
Dark=1) | (Inlgnition=1) | (On=1) (On=1) (On=1)
0 0 0 ) 0
0 0 1 \ \
0 1 0 0 0
0 1 1 \ 0
1 0 0 O 0
1 0 1 1 \
1 1 0 | 0
1 1 1 \ O
Table 5

EAT315124 — Section D continues

Spare diagram used (X)
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Question 20 continued

c) Design a circuit using logic gates that would be appropriate for the ‘Logic’ block.

DW\QnesS

—

—]

g

Goith ———

EAT315124 - Section D continues...
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Question 21

The four-bit binary ripple counter in Figure 18 is constructed using D-Type flip flops.

P Q R $
—1_ | | | = =
p § o -|o$a— | l-osa- o § o
Clock o———— p*@p—e L——b pTep~e P pTEp—e 4 -—-B g ap~
['icta [ e | 1c22 lll:?.b
|
| |
Gnd 00— v — — ; — +

Figure 18: Circuit diagram of a four-bit binary ripple counter.

a) How many integrated circuit chips have been used to build this circuit?

b) Explain why S and R are connected and wired as shown above.

....ﬁ....P.f..f’.vm\!....(lac.\.ok.m ................ J cosel. ot Cwnfoms m.3 ...... }ﬂhC

c) If the input is a square wave of frequency 512Hz, what is the frequency at S?

d) Complete the timing diagram for the counter.

Marker use

/1

/1
/1

O
P |
o
Q [
________________ - I S S = (USSR S S
R N
s

Spare diagram used (X)

Question 21 continues
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Question 21 continued
Marker use

e) Is the counter synchronous or asynchronous?

.............. A%C\\FO()WS /1

Total
Q22

s
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Question 22
Marker use
Describe an advantage and a disadvantage of using the analogue to digital conversion
method described by the block diagram shown in Figure 19, as opposed to other methods / 3
of analogue to digital conversion. In your answer, state the common name given to this
method of conversion.
Analog
input T
O—— Comparator <« general:or
A
‘ ourput
ssx’gt:atl —>» Gate Counter ——»
f L
Clock pulse
generator
Figure 19: Block diagram of an analogue to digital conversion circuit.
(
..... RWPADC\SSIOW](LM]asLADCasl}On Awes_
~ 7 ' . [
.one._oulpel_valveger.romp”. Homever...1L.co0.give o b .‘.6.\0}3....
..... accwraleoul u“va\vem\\wfeweram onenls_equiced. .o
Total
Q22
/s
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Question 23

Circle the correct response for each of these questions.

a) Where is the program stored on a microcontroller?

i. Input device.

Memory.

iii. Power supply module.

iv. Processing core.

b) Which of the following is an output device?
Fan.
ii. Thermistor.
iii. Light detector.

iv. Sensor.

c) Which of the following is a digital control?
i. Adjusting the volume of music.
ii. Controlling the rotational speed of a motor.
iii. Varying the brightness of a light.

@ Turning a heater on or off.

EAT315124 — Section E continues

-~

Marker use

/1

/1

/1

Total
Q23

/4

Page 3 of 13




Question 24

UART (Universal Asynchronous Receiver-Transmitter) and SPI (Serial Peripheral

Interface) are two different serial communication methods.

b) Describe the differences between UART and SP!I methods.

c) UART communication can be used to control a lamp and an air conditioner from a

central device with only one signal wire — going from the central device to the lamp

d) Give an example of a device that would use SPI, and state why.

\
Marker use

/2

/2

/2

/2

Total
Q24

/s
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Question 25

b) Give examples of uses for a microcontroller in two different industries.

....Ac.k.{p.mdiv.e....i.o..é'l.v}]lf.l!)...‘??.ip ..... m.qn.i}.o.c ..... S@Sorsmi ..... ﬁ\ﬂerairl)@ﬁ

Marker use

/2

/4

Total
Q25

e
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Question 26

Marker use

Yoshi has designed the circuit in Figure 20 which uses a microcontroller and a joystick to

control which direction a DC motor spins. Figure 21 shows the microcontroller coding.

a) Outline two (2) advantages of using a microcontroller in a context such as this.

/4

Green
+12V
=g GND
i
= @
3 3 In1 Out 2 e
§8 f "' Motor o P
-~ O t _l—-‘
g 8 Driver ~"
el AL 1 2 o
% E:: 18
O ga ! ] T DC Motor
~3
' E;“‘Z —_— Red o

9.

...... ors;»ea\zersadem’ﬂﬂevﬂwsmHwe&w\emnbe

Question 26 continues

EAT315124 — Section E continues... Page 6 of 12



Question 26 continued

int joyvVal;

const int motorF = 9;
const int motorR = 8;
const int joystick = Al;

void setup()

{
pinMode (motorF, OUTPUT); //motor pin
pinMode (motorR, OUTPUT); //motor pin
pinMode (joystick, INPUT); //joystick pin

}

void loop(){
joyval = analogRead(joystick);
runMotor (joyval);
delay(1000);

}

void runMotor(int joyval) {
if (joyval > 560) {
digitalWrite (motorR, LOW);
digitalwrite (motoxrF, HIGH);
} else if (joyval < 460){
digitalWrite (motorF, LOW);
digitalWrite (motorR, HIGH);
} else {
digitalWrite (motorF, LOW);
digitalWrite (motorR, LOW);
}
}

Figure 21: Picture of microcontroller coding

b) Is the joystick connected as an analog or digital input?

............................... Pl

c) Which coloured LED lights up with a joystick input value of 3207?

d) For what range of joystick input values will the motor not run?

.............................. 607560 o

During testing, Yoshi discovers that the motor runs in reverse when it should be going

forward, and that it responds very slowly to changes in the joysticks position.

e) What modifications could Yoshi make to address these concerns?

Marker use

/1
/1

/1

/5

Total
Q26

/10
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Question 27

Michelle Fardy intends to use a microcontroller to control the temperature of a science
experiment she is undertaking by using a heating element, temperature sensor and
display. The microcontroller turns the element on when the temperature of the science
experiment is lower than 60 °C, and off when it is more than 63 °C. The display shows the

current temperature.

a) What output would you expect when the display gives the data shown in Figure 227

’ﬁ ~
&)
641
62t
6ot
[ At
5 0 'Kme (Hr)

Figure 22: Graph showing the current temperature of a science experiment.

ON.at.2hs  OFF ab .S ha.

b) Use any common programming language/structure to write some code which shows

how the sensor data will be acquired, processed, and displayed.

......... P.'.O.M..@l.e..(.h.e.ot}.... 0 ) //Sel)ewmfoup

Question 27 contmues

Marker use
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Question 27 continued

c)

good option to connect the following to:

i. Heating element.

EAT315124 — End of Section E

If Michelle Fardy were to use the microcontroller shown in Figure 23, which pin is a

ONInaQyy ™=

Marker use
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