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Information Sheet

The following information may be useful in answering the questions.

1. Power
Power = voltage x current; P =VI

2. Amplifiers
Vv,

ouT

VIN

Voltage gain Gy, =

3. Resistor colour code
The colours in the resistor colour code correspond to the following values.

BLACK 0 GREEN 5
BROWN 1 BLUE 6
RED 2 VIOLET 7
ORANGE 3 GREY 8
YELLOW 4 WHITE 9

The fourth band colour gives the tolerance.
GOLD £5% SILVER +10% No fourth band +20%

4. Resistor printed code (BS 1852)
R means x 1
K means x 1000
M means x 1000000
Position of letter gives the decimal point.
Tolerances are indicated by adding a letter at the end.
J+5% K+ 10% M+ 20%

e.g. SK6J =56 kQ +5%

5. Preferred values for resistors (E24 SERIES)
1.0 1.1 12 13 15 1.6 1.8 2022 24 27 3.0 33 3.6 39 43 47 51 56 62 68 7.5 82 9.1
and multiples of ten.

. voltage \"
6. Resistance = —i; R=-
current 1

7.  Effective resistance, R, of resistors in series is given by R = R; + Ry + Ry

8.  Effective resistance, R, of two resistors R; and R, in parallel is given by l = 1,1
R R, R,
9. A.C. waveforms 1

(a) Frequency of waveform = f=

1
time period ’ T
(b) peak value = 1.4 x rms value

10. Astable and monostable generators using 555 timers

(a) Monostable mode, time period T= 1.1 R; x C;

(R, +2R,) C;

Astabl . . -
(b) stable mode, time period T 22
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Answer all questions in the spaces provided.

1 (a) State two effects that an electric current can have on the human body.

(2 marks)

(b) Describe two protective measures that should be taken to improve safety when carrying out
electronics project work.

Give a reason in each case.

1St PIOLECTIVE IMEASULIE ..c.evieeuviieiiieeiieesiteeeteeeteeeteeesteeesseeessseessseeasseessseessseesssesassseessseensseessseessseesnnes

(4 marks)

(c¢) Explain the purpose and limitation of a thermal circuit breaker.
PUIPOSE ettt e e ettt e e ettt e e et e e e e et e e e e aba e e e e nbbeeeenaeeeennbtaeeennaaeeennreas
LAMIEATION .ttt ettt b b ettt b e et et st bt et e b e sbeebt et e b ebeean e
(2 marks)

(d) What device is required to convert the mains supply to a safe voltage for electronics project
work?

Explain why it makes the output safe.

DEVICE ettt e e e e e e e e e e e e et e e e e eeeee——————aeaaaaeaaaeeeeaaaaa_————————————————attaiarano

(2 marks)

Turn over P
0204/3432/F



2 Name each of the component symbols shown in the table.

Describe each component by choosing the best word(s) from the list below. Use each description only

once.

The number of dotted lines in each description box indicates the number of descriptions that you should

select from the list.

comparator

input device

digital

limits current

temperature sensor

logic gate

symbol

name

description

0204/3432/F
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3 The system shown below is a temperature controlled electric fan. It will turn on the fan motor when
the temperature exceeds a set level.

temperature
sensor

\
(

> comparator > fan motor

(a) Which of the labelled blocks represents:

(1) AN INPUL? oottt ettt e et e et e e tbeestbeestbeessbaeesbeeassaeessseessseeassaesssaeanseeensseensseanes
(1) A1 OUEPUL? .ttt ettt ettt e et e s e e satesaeesbeeshee e st esseesseesseesseesseesseenseeseenseas
(i) an analogue to digital CONVEITET? ......c.cccverieiieiierieeieeteree et et et e s et sraesraestaesaaessneneees
(3 marks)
(b) In which block could:
(1)  an OP-aMP DE USCA? .....ooiiiiieiiieeiiecieceee ettt et e st et e sbeesteesaeesseesseenseeseas
(11) @ thermiStor DE USEA?....c.uiiiiiieiiiciieie ettt ettt e s te et e s tae e e staestaestaesssessseseeseas
(iii)) a control for varying the set temperature be found?
................................................................................................................................ (3marks)
(¢) The maximum comparator output current is 10 mA. The fan motor requires 1 A.
(i) What process is required in the unlabelled block?
(i1)) Name an electromagnetic device that could also be used for this process.
(iii)) Name two solid-state electronic devices that could be used for this process.
USSP
2 e ettt et eeteeeteeeteeateeeatteetteeste ettt e ntt ettt eatteanseeateeesteeteeaneeeseeeasteesteeanteenns
(4 marks)

Turn over P
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4 Name each logic gate. Put the name of the logic gate in the space next to it and complete its truth table.

(2)

(b)

0204/3432/F

AO——

Q e gate
A B Q
0 0
0 1
1 0
1 1
(5 marks)
Q gate
A B Q
0 0
0 1
1 0 (5 marks)
1 1
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5 (a) Ina domestic audio system (music centre) describe the function of:
(1) thE TUNCT; .eeiieiieciee ettt e ettt e s e e st e e e abeeesbeeetseessseessseessseeanseeensseesseenes

(1) the ToUASPEAKEIS. ..eouiiiiiieii ettt sttt ettt

(b) Name one way of recording music in:
(1)  an analoUe TOTM ...ouiiiiiiiiie ettt ettt et nbe e b e eees

(1) @ digital fOIML .ooiieeice ettt sttt e et beeaeeeeas
(2 marks)

(c) (1) What property of the carrier wave is varied in an AM radio signal?

(i1)) IHlustrate your answer with a sketch of an AM signal waveform.

amplitude

time

(2 marks)
(d) A radio receiver must be both sensitive and selective. Explain both terms.

Sensitivity is the ability 0f the TECEIVET t0 ....iivviiiiiiiiciiciieiiee et e ees

(2 marks)

Turn over P
0204/3432/F



LEAVE

8
MARGIN
BLANK
6 A 555 timer IC is used as an astable to produce pulses that are fed to a light-emitting diode and its series
resistor R;.
(a) Complete the circuit diagram of this system, add and label the two timing resistors, R, and R,,
the timing capacitor, C, the LED and its series resistor, R;.
O +V,
reset +V,
discharge
threshold output |——
trigger
control
ground voltage
® o0V
(5 marks)

(b) The output of the 555 timer is 8 V and the forward voltage drop of the LED is 2 V when a current
of 20 mA flows through it.

(i) Calculate the voltage across the LED series resistor R.

(ii1))  You should find that the value you have calculated for R; is a preferred value. Give its
colour code if it is a 5% tolerance component.

(5 marks)
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7 The circuit shown below is of a voltage comparator.

* o+12V

out

® | o0V

(a) Name the components labelled X and Y.

(1) X ettt b et bbbt bt et h e bt e a et bt e a et e skt bt e st e bt bt eat et bt et entes
L8 T TSRS
(2 marks)
(b) (1) Name the circuit arrangement formed by R, and R;.
(i1) What is the purpose of R, and R; in this circuit?
................................................................................................................................ (Zmarks)
(c) State the output voltage, V., of the circuit when:
(1) The voltage at A is greater than the voltage at B; ........cccooeviiiiiiiiiiicieceee e,
(il)) The voltage at A is less than the voltage at B. ........cccocvviiiiiiiiiniieceee e,
(2 marks)
(d) The circuit has a supply voltage of 12V and a draws a current of 15 mA.
(1) State the UNIt Of POWET. ..oc.eiiiiiiiiieiieie ettt ettt ettt e sbeesbeesbeesbeesaeesaeeeeas
(i1)) Calculate the power that the CIrCUIt CONSUMES. ......cccvevvirierierieeieereseereeseeesereseesereseeenenes
(i) Name a suitable component for providing a stable 12V for this circuit.
................................................................................................................................ (4marks)

Turn over P
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8 This flowchart is for printing out a piece of work from a floppy disk using a computer.

start

|

switch on
power

l

enter
password

|

wait for
PC to start

l:

is
application N
on desktop?

LY }

/ click on icon find required
program

l

/ input disk /

print out appleilégtion
report 7y

another
program?

(a) Draw the correct flowchart symbols where they are missing on the diagram. (5 marks)
(b) Label on the flowchart: an input box an output box a compare box
a process box a loop
(5 marks)

0204/3432/F
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(c) Draw in the space below a flowchart for switching on a CD player, reading the number of tracks,
selecting a track and playing it. Include a loop so that another track can be chosen and played.
Complete your flowchart by ejecting the CD and switching off the player.

You may use the flowchart on the page 10 as a guide.

(10 marks)

Turn over P
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THERE ARE NO QUESTIONS PRINTED ON THIS PAGE
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9 A logic diagram is shown below.

(a)

(b)

0204/3432/F

fo—

— >0

Complete the truth table below to show the operation of the circuit.

A B | C D | Q
0 0
0 1
1 0
1 | (4 marks)

Input A is from a door sensor, which gives a logic 1 when the door is closed and a logic 0 when
the door is opened.

Input B is from a light sensor that gives a logic 1 in the dark and a logic 0 in the light.

(i) Name the component that would be suitable to use as a light sensor.

(4 marks)

QUESTION 9 CONTINUES ON THE NEXT PAGE

Turn over P
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14

(c) Three different types of logic gate are used in the design of the logic circuit and so three separate
logic ICs would be required. This can be reduced to one IC by re-designing the circuit.

It was decided to re-design the logic circuit using NAND gates only.

(1) Name the only other type of gate that could be used to re-design the logic circuit.

(ii)) Complete the table below to show how each required gate can be made from NAND gates.

required gate

NAND gate equivalent

— o

1

1o

(d) The original logic diagram is shown below.

AOo——

0204/3432/F

D

(4 marks)
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Re-draw the original logic diagram shown on page 14 using the NAND gate equivalents from the table
in part (¢)(ii).

(i) Complete the diagram below.

A O——m C

_OQ

Bo—e— R
D

(ii)) There should be two places on the diagram where a NAND gate used as an inverter is
followed immediately by another NAND gate inverter.

In these cases they could each be replaced by a wire link. Draw rings around each pair of
gates that could be replaced by wires.

(iii) In the space below draw the final circuit, which uses only two NAND gates.

Bo——

(13 marks)

(e) The logic gate IC has four NAND gates. On the diagram below draw all the connections, label
inputs and output to show a design for construction of the final circuit using gates on one side of
the IC.

+5V

J'II_Il_Il_II_II_II_

(5 marks)

END OF QUESTIONS
Copyright © 2004 AQA and its licensors. All rights reserved.
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