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General Level

Answer questions in your Homework Jotter.
Show working for each question.

1.

Which of the following is the circuit symbol for a fuse?

A —t—

e i

2.

A baby alarm needs an output device that transforms electrical energy into
sound energy.

Which of the following is suitable?

A Electric motor

B LED

€ Loudspeaker

D Relay

E  Solenoid

3.

What is the main energy transformation that takes place in a thermocouple?
A Heat to light

B Electrical to heat

C Heat to electrical

D Light to heat

I Heat to chemical

4.

An uncharged capacitor C is connected to a resistor R, a 9 volt battery and a
switch S as shown,
9 volts

When switch S is closed the voltage across the capacitor
A remains at 0 volt

B gradually rises from 0 volt to 9 volts

C  immediately drops from 9 volts to 0 volt

[ gradually drops from 9 volts to 0 volt

E  remains at 9 volts.

Physics (Standard Grade)

Electronics

5.

Which of the following electronic devices contains a counter circuit?
A Amplifier

B Intercom

¢ Burglar alarm

D Computer

E  Radio receiver

6.

Identify the circuit symbol shown.

A AND gate
B OR gate
C  NOT gate
D diode

E LED

7.

Which of the following electronic devices contains a counter circuit?
A Automatic parking light

B Digital stopwartch

C  Electronic thermometer

D Intercom

E  Radio receiver

8.

T'he purpose of the amplifier in a personal stereo is to
A convert an analogue signal to a digital signal

B transform an electrical signal to a sound signal

C  transform a sound signal to an electrical signal

DD increase the frequency of an electrical signal

E  increase the amplitude of an electrical signal.

KU

PS

Page3




General Level
Answer questions in your Homework Jotter.
Show working for each question.

9.
A radio and a computer mouse are examples of electronic systems.
(@) An clectronic system can be represented by a block diagram as shown.
Complete the block diagram by filling in the missing labels.
() Output signals from an electronic system can be ecither analogue or
digital.
(1) T'he output signal from a radio 1s analogue.
Draw an analogue signal.
(11) The output signal from a computer mouse 1s digital.
Draw a digital signal.
10.

Draw the circuit symbol for a light emitting diode (LED)
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General Level
Answer questions in your Homework Jotter.
Show working for each question.

11. T'he list below contains input and output devices.
capacitor LDR (light dependent resistor) switch
lamp LED (light emitting diode) loudspeaker
microphone 7 segment display relay
solenoid electric motor thermistor
(a) From the list, select an input device for each of the applications below.
(i) A camera light level indicator.
(11) An ice sensor for a car.
(111) A public announcement system at a railway station.
(b) (1) Select two output devices from the list that transform electrical
energy to light.
Device 1
Device 2
(1) When a current passes through a conductor, there is a magnetic
field created round the conductor.
Select two output devices from the list that make use of this effect.
Device 1
Device 2
12.

A company makes sunglasses. The company uses a light meter to measure
how much light passes through different types of glass. The light meter
contains an ammeter, an LDR and a 6 volt battery as shown.

6 volts
-

LDR @D

-
S/

(a) For one type of glass, the current in the circuit is 0-005 ampere.

(1) Calculate the resistance of the LDR.

(11) The intensity of the light shining on the LDR is increased.

(A) State what happens to the resistance of the LDR.

(B) State what happens to the current in the circuit.
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13.

14.

KU

PS

General Level
Answer questions in your Homework Jotter.
Show working for each question.

A student designs an electronic system that produces a sound when the

temperature in a fish tank falls below a certain value.

(a) A block diagram of the system 1s shown.
Complete the block diagram by filling in the two missing labels.

Y

- Process

() The following components are available to the student.

loudspeaker solenoid microphone
thermistor solar cell electric motor

(1) Which device from the list is suitable for sensing a change in
temperature?
(i1) Which device from the list is suitable for producing a sound?
(¢) 'The student uses a transistor as the process device.

In the space below, draw the circuit symbol for a transistor.

A variable power supply, an ammeter and a voltmeter are used to investigate
how the current in a thermistor changes as the voltage across the thermistor
changes.

(a) Complete the circuit diagram, including the ammeter and voltmeter, to
show how the current and voltage measurements are obtained.

variable voltage

power supply
O O

thermistor

Physics (Standard Grade) Electronics
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General Level
Answer questions in your Homework Jotter.
Show working for each question.

14.(b) continued.

(b) 'The current and voltage measurements obtained are used to draw the
graph shown.

30

current o

in 15 7
milliamperes

10

0-0 1-0 2-0 3-0 4-0 50 6-0 7-0

voltage in volts

(i) What is the current in the thermistor when the voltage across the
thermistor 1s 5-0 volts?

(1) Calculate the resistance of the thermistor when the voltage across
the thermistor is 5-0 volts.

(i11) How does the resistance of the thermistor change as the voltage
across the thermistor increases?

Physics (Standard Grade) Electronics Page7
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General Level
Answer questions in your Homework Jotter.
Show working for each question.

15.
A karaoke machine contains various input and output devices.

CD motor 7-segment display

loudspeaker

microphone

on/off switch LED

(a) State two output devices labelled on the diagram.
Device 1
Device 2

(b) State two input devices labelled on the diagram.
Device 1
Device 2

(¢) The karaoke machine has an LED.

(1) State the useful energy transfer that takes place in the LED.
(11) In the space below draw the symbol for an LED.

16.
T'he circuit shown can be used to build models of different electronic devices.

This 1s done by inserting a different component between X and Y for each

model.

+

6 volts

1
x| Lo Q
]

(a) Three models of electronic devices are built using this circuit. In each
model one component from the list below is placed between X and Y.

buzzer capacitor lamp LDR LED thermistor

Complete the table to show which component is used for each device.

Physics (Standard Grade) Electronics
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General Level

Answer questions in your Homework Jotter.

Show working for each

question.

Device

Component

Automatic night light

Automatic fire alarm

I'ime delay for pedestrian crossing

(b) (1) Name component Q.

(11) What 1s the purpose of component Q in this circuit?

(¢) What is the purpose of resistor R in this circuit?
17.
An automatic light circuit for a porch is being constructed. The design for
the circuit uses two sensors, so that the lamp in the circuit will only operate
when it 1s dark and when a person approaches the porch.
One sensor detects heat from a person’s body. The second sensor detects the
presence of visible radiation.
(a) There 1s a choice of three sensors as follows:
infrared detector light dependent resistor ultraviolet detector.
(1) Which sensor should be used to detect body heat?
(1) Which sensor should be used to detect visible radiation?
(b) The diagram below shows part of the circuit that is designed.
The diagram shows the inputs from the sensors and from the on/off
switch for the circuit.
The circuit has two logic gates X and Y. The symbol for gate X is not
shown.
from first sensor
from second sensori X ' | P
from switch nsnss . . E)— to lamp
(1) (A) What type of logic gate is Y?
Physics (Standard Grade) Electronics
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General Level
Answer questions in your Homework Jotter.
Show working for each question.

17. (B) continued

(B) Complete the truth table for the logic gate that you have
named in (b)(1)(A).

Input P Input Q Qutput
0 0
0 1
1 0
1 1

(1) What type of logic gate is X?

18.
A thermocouple is used as a temperature sensor in a furnace. 'The

thermocouple 1s attached to a chart recorder that records the voltage
generated by the thermocouple over a period of time.

1\'0!&1;—,&:

(a) State the energy transfer that takes place in the thermocouple.
(6) Circle the correct word in the sentence below.
analogue
The output of the chart recorder is { binary

digital

(¢) The thermocouple is now connected to a circuit that has a digital display.

11 thermocouple
Co— — —
TEMPERATURE 1N
DEGREES CELSIUS

(1) The resistance of the circuit i1s 500o0hms. At a particular
temperature, the thermocouple generates a voltage of (-8 volt.
Calculate the current in the thermocouple circuit.
(11) Name a suitable output device that could be used for the digital
display.
Physics (Standard Grade) Electronics
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General Level
Answer questions in your Homework Jotter.
Show working for each question.

19.
A seven-segment display contains seven light emitting diodes (LEDs)
arranged as shown in the diagram. Numbers are displayed by switching
segments on or off.
a
N
f [b
e ¢
A
d
Seven-segment display
(@) What number is shown on the seven-segment display when only
segments a, ¢, d, t and g are switched on?
(b) Draw the circuit symbol for an LED.
(¢) In use, each LED 1is connected in series with a resistor. State the
function of this resistor.
20.

An electronic system is used to control a lift. When a floor has been selected,
two checks are made:

there are no obstructions to the doors;

the Iift 1s not overloaded.

Part of the circuit 1s shown below.

floor selector P
to door
7 mechanism

NOT GATLE

¢
door sensor 2 Y

X
. 1 comense LR
overload senson

KU

PS
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General Level KUIPS
Answer questions in your Homework Jotter.
Show working for each question.
20. continued
The logic states are as shown for the floor selector, the sensors and the door
mechanism,
logic level
t 98 ;d U
floor selector ] i
pressed 1
no obstruction 0
door sensor :
obstruction 1
overloaded 0
overload sensor
not overloaded 1
) doors open {)
door mechanism
doors closed 1
(@) Name logic gate X. 1
(h) (1) GateYisa NOT gate.
Draw the symbol for a NOT gate. 1
(11) Complete the truth table for a NOT gate.
Inpui Output
0
1 1
(¢) (1) State the logic levels needed at P, Q and R to close the lift doors.
Logic level at P oo smmnniesmnins
Liopic level 4t Qs
3
Laogie: level abt R oo
(11) What output device could be used for the door opening and closing
mechanism? 1

Physics (Standard Grade) Electronics Pagel2



General Level
Answer questions in your Homework Jotter.
Show working for each question.

21, : : .
A public address system is used in a supermarket to make announcements.
These announcements are made using a microphone, and

the sound from
loudspeakers is heard by customers.

A block diagram for this system is shown below.

|

Input

Output
device

device

> Amplifier

Y

(a) Name the input device.

(b) T'he voltage gain of the amplifier 1s 2000.
What is meant by voltage gain?

(¢) An input signal applied to the amplifier has a frequency of 5000 hertz.
What is the frequency of the output signal?

(d) The power output of the amplifier 1s 150 watts.

Calculate how many joules of energy are supplied by this amplifier in one
minute.

22,
A hearing aid is an electronic system.
(@) An electronic system can be represented by a block diagram as shown.

Complete the block diagram by filling in the missing label.

Input

Y

Y

Output

(b) The hearing aid contains an input device, an amplifier and an output
device.

(1) Select a suitable device from the list below to be used as the input.

light dependent resistor switch microphone

thermocouple solar cell thermistor

(11) 'The output device transforms electrical energy into sound energy.
State a suitable device to be used as the output.
(¢) During a test of the hearing aid, the voltage generated by the input
device is 0-15 volt. The voltage across the output device 1s 0-45 volt.

Calculate the voltage gain of the amplifier.
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General Level
Answer questions in your Homework Jotter.
22. continued Show working for each question.

(d) The voltage gain of the amplifier is now set at 5. The input signal to the
amplifier is shown below.

Draw the output signal from the amplifier using the same scales.

Input signal to amplifier Output signal from amplifier

23. . . -
A technician uses a signal generator and two oscilloscopes as shown to test an

amplifier.

signal gencrator

- ]

k]

i"'_‘ amplifier [_ w
VIS

oscilloscope oscilloscope
; Q

(a) The screens of both oscilloscopes are shown below.

input signal to amplificr output signal from amplifier

oscilloscope P oscilloscope Q

The settings on both oscilloscopes are 1dentical.

(1) Complete the diagram to show the amplified output signal seen on
oscilloscope Q.

(11)  Circle the correct answer in the statement below.
analogue
The signal shown on oscilloscope P is{ decimal
digital
(b) Which of the following devices contains an amplifier?

lamp radio relay transformer

Physics (Standard Grade) Electronics
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Credit Level
Answer questions in your Homework Jotter.
Show working for each question.

24,
A radio has three types of output device.

filament lamp LED loudspeaker

(a) Which of these output devices transforms electrical energy into sound
energy?
(b) Which of these output devices is most suitable for illuminating the
front panel of the radio?
Explain your choice.
(¢) The LED is connected in series with resistor, R, to the 9-0V power
supply of the radio.
+ —
——0 9.0V O—

—

(i) In the space in the circuit above draw the LED connected
correctly.

(i1) When lit, the voltage across the LED 1s 24V and the current in
the LED i1s 20 mA.

Calculate the resistance of R.

Physics (Standard Grade) Electronics
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Credit Level
Answer questions in your Homework Jotter.
Show working for each question.

25.
A high intensitvy LED is used as a garden light. The light turns on
automatically when it becomes dark.
The light also contains a solar cell which charges a rechargeable battery
during daylight hours.
(a) Part of the circuit 1s shown below.
L
\::‘ 600Q
el o P "
solar cell hd o
—__  rechargeable
24008 battery
| .
(1) State the energy transformation in a solar cell.
(11) At a particular light level, the voltage generated by the solar cell
15 1-3 V.
Calculate the voltage across the rechargeable battery at this light
level.
() "The LED is switched on using the following circuit.
-
R
rechargeable 5521;‘
battery s |/
—_ }\ii
@
(1) Name component X,
Physics (Standard Grade) Electronics
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Credit Level
Answer questions in your Homework Jotter.
Show working for each question.

25. T"he graph below shows the voltage across the LDR in this
circuit for different light levels.

Light level is measured in fux.

100

80

light level
in lux

HO

40

20

0

0 01 02 03 04 05 06 07 08 09 10

/
voltage across LDR in volts

(1) For the LED to be lit, the voltage across the 1LIDR must be at
least (-7 V.

What 1s the maximum hight level for the LELD to be hie?
(1) Explain the purposc of resistor R,

26. A factory wraps cans in packs of six. The cans travel in a single line along
a conveyor belt to a wrapping machine which seals them 1n plastic.

. packs of 6 cans
single cans

— — & /_Wl"cl in
0 00 009 rone B8 RS

N

machine | LI XA

A light beam is set up across X—Y to send a signal to a counter. This signal
operates the wrapping machine after six cans are detected.

..@\_‘zmp
X

can on

conveyor O

bClt Y

Physics (Standard Grade) Electronics Pagel7
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Credit Level
Answer questions in your Homework Jotter.
Show working for each question.

26. continued

(a) The circuit shown produces the input signal for the counter.

v,
; LDR logic
gate P
{>c signal to counter
Vin Vnut
oV -

(1) What type of logic gate is P?

(11) Complete the following table, writing either high or low for
each entry, to show what happens as cans pass through the light
beam.

No can Can
in light beam | n light beam

Light level at LDR

Resistance of LDR

V.

mn

out

(b) The output of gate P goes to the counter. A 7-segment display shows
the number of cans at the wrapping machine. Part of this circuit is
shown below.

counter 7-segment display

O 1

o 2 o,
from gate | . ) |

® - —

. et T output signal to wrapping machine
input 2 \GATE Qi
e 1

Physics (Standard Grade) Electronics
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Credit Level
Answer questions in your Homework Jotter.
Show working for each question.

26. continued

(1) Complete each sentence below by choosing a word from the
following list.

analogue decimal

binary
The output of the counter CIFrCUIt 1S .......vveviviiiiiiiiiiiiereaieaieaannns

The output of the 7-segment display 1S ........c.coeviveiiinreiineinnnnns

(11) Gate Q sends a signal to the wrapping machine when six cans
have been detected.

(A) What type of logic gate is Q?
(B) Complete the truth table for gate Q.

Input 1 Input 2 Qutput
0 0
0 1
1 0
1 1

(1i1)

There is a short delay to allow six cans to enter the wrapping
machine before they are wrapped.

Name a suitable input device that could provide this delay.

27.

A thermistor is used as a temperature sensor in the voltage divider circuit
shown below. The circuit is used to sense the temperature of water in a
tank. When the temperature of the water in the tank falls below a certain
value, the output of the voltage divider causes a switching circuit to

operate a heater.
+5V —
variable

resistor

R

output

thermistor

oV ®

Physics (Standard Grade) Electronics
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Credit Level
Answer questions in your Homework Jotter.
Show working for each question.

27. continued.

(a) When the voltage across the thermistor reaches 0-7V, the circuit
causes the heater to be switched on.

(1) The variable resistor R 1s set to a resistance of 4300 .

Calculate the resistance of the thermistor when the voltage
across the thermistor is 0-7 V.

(11) The graph shows how the resistance of the thermistor changes
with temperature.

4000

3000

ce

2000

1000

0

0 10 20 30 40 50 60 70 80 90 100
Temperature °C

(A) Use the graph to decide the temperature at which the
heater 1s switched on.

(B) The resistance of the variable resistor R is increased to a
value greater than 4300 Q.

What effect does this have on the temperature at which the
heater is switched on?

Explain your answer.

Physics (Standard Grade) Electronics
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Credit Level
Answer questions in your Homework Jotter.
Show working for each question.

27. continued.

(b) The voltage divider circuit is connected to the switching circuit, as
shown, to operate the heater. When there is a current in the relay coil,
the relay switch closes.

+5V » 230V —
variable | \ | rc‘ia_\—'
resistor [\ : switch
RN - pe
P heater

\
thermistor
N ¢

oV 1

/

(1) Name component P.

(i1) Explain why the heater switches on as the temperature falls
below a selected value.

28.
T'he exit of an underground car park has an automatic barrier. The barrier
rises when a car interrupts a light beam across the exit and money has
been put into the pay machine. The barrier can also be operated by using
a manual switch.

i CAR PARK EXIT

The light beam is directed at an LLDR that is connected as shown in the
circuit below.

LLDR

1 0V

Physics (Standard Grade) Electronics
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Credit Level
Answer questions in your Homework Jotter.
Show working for each question.

28. continued.
(a) Calculate the voltage across the LDR when its resistance 1s 15 k€.

() Part of the control circuit for the automatic barrier is shown below.

P
Pay machine —| Q

g @L
Manual switch

When a car interrupts the light beam, the logic level at P changes from

LLDR circuit R

X

logic O to logic 1.

When money 1s put into the pay machine, the logic level at Q changes
from logic O to logic 1.

When the manual switch is operated, the logic level at S changes from
logic O to logic 1.

(1) Name logic gate X.
(1) Name logic gate Y.

(111) Complete the truth table below for the control circuit shown, by
filling in the values of the logic levels at R and T

P Q[ R ]s [T
0 | 0 0
0 | 1 0
1 0 0
1 1 0
0 0 1
0 1 1
1 0 1
1 1 1

(iv) Describe a situation where it would be necessary to operate the
barrier by using the manual switch.

Physics (Standard Grade) Electronics
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Credit Level
Answer questions in your Homework Jotter.
Show working for each question.

29.
A bus s fitted with a buzzer that sounds only when the bus is reversing.
Part of the circuit that operates the buzzer is shown.

P
[ Q

The output from the gearbox switch is high (logic 1) when the bus is
reversing.

Gearbox switch R

G Buzzer

Pulse generator

(@) Name logic gate G.

(b) "T'he table shows the different possible combinations of logic levels
(0 or 1) for input P and input Q to gate G.
Complete the last column of the table by drawing the output R from
gate G for each combination of inputs.

N S
Input P [ Input O Output R

nn
SR

(¢) The pulse generator part of the circuit is shown below.

The power supply to the NO'T gate has been omitted for clarity.

output
. Do . ninlin

v

(1) Capacitor C is initially discharged.

Explain the operation of the pulse generator circuit, by referring
to points X and Y in the circuit.

(1) The pulse generator produces an output with a high frequency.

State one change that could be made to the circuit to give an
output of lower frequency.

Physics (Standard Grade) Electronics
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Credit Level KU

Answer questions in your Homework Jotter.
Show working for each question.

30.
An electronic circuit is shown below. Component R is a thermistor.
N
I)
— Q
R
t
(a) Name component P. 1
(b) (i) Name component Q. 1
(¢) Explain how the circuit operates.
31

At a bottling plant, shampoo bottles on a conveyor pass a liquid level
detector. Bottles filled to an acceptable level continue along the conveyor
for packing. Bottles that are overfilled or underfilled are rejected.

lamp
accepted

.l l \ ﬁ bottles
=

shampoo
bottles

ahiic

e

light
\ conveyor
SENSOTS : '
rejected
liquid level bottle
detector

The liquid level detector consists of a lamp and two 1dentical light sensors.
The sensors are placed as shown in the diagram below. Light from the
lamp can reach a sensor only when there 1s no shampoo between the lamp
and the sensor.

4 overfilled
W
lamp | HRpble
Yy
bn(Lt(’fli(e Y underfilled

Physics (Standard Grade) Electronics Page24



Credit Level
Answer questions in your Homework Jotter.
Show working for each question.

31. continued.

Part of the logic circuit of the liquid level detector is shown below.

sensor 1

to rejector

i circuit

I

sensor 2 B . !

: '

The logic level outputs of a light sensor are as shown.
Light level at sensor Logic level output
dark 0
light 1

(a) Name gate X.

(b) Complete the table to show the logic levels at P, Q and R when bottles
filled to different levels are at the detector.

Liquid level P Q R

Overfilled

Acceptable

Underfilled

(¢) 'The rejector circuit requires a logic level 1 to operate.

What type of gate at Y gives a logic 1 output only when a bottle is not
filled to an acceptable level?

Physics (Standard Grade) Electronics
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Credit Level
Answer questions in your Homework Jotter.
Show working for each question.

A bicycle lamp contains four LEDs W, X, Y and Z and a 3V battery. The
lamp uses a pulse generator to make two of the LEDs flash. A simplified
circuit diagram of the bicycle lamp 1s shown.

R |ji|
R,
p T
1 3V battery
,_| >0 . -|- 3

C__

W X Y
N N N g

(a) (i) Which LEDs flash when the lamp is operating?
(i1) State two changes that could be made to the circuit to increase
the frequency at which the LLEDs flash.
(b)) When LED Z is lit, the current in it is 15mA and the voltage across
itis 1-8 V.

Calculate the resistance of R,.

33.
The circuit shown is used to investigate the switching action of a
transistor.
T i !
1 P (T ———— '
1 5V I
I
—_

(@) Draw the symbol for a variable resistor in the dotted box in the above
diagram.

Physics (Standard Grade) Electronics
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Credit Level
Answer questions in your Homework Jotter.
Show working for each question.

33. continued.

(b) The graph shows how the ammeter reading varies with the voltmeter
reading when the resistance of the variable resistor 1s changed.

12

10

6

current
in mA _ -

0 1

[

3 4 5 6
voltage in 'V

(1) State the voltage at which the transistor starts to conduct.

(i1) Calculate the voltage across the variable resistor when the
transistor starts to conduct.

(i11) Calculate the resistance of the wvariable resistor when the
transistor starts to conduct.

34.
A machine packs eggs into boxes. The eggs travel along a conveyor belt
and pass through a light gate that operates a counter. After the correct
number of eggs has passed through the light gate, the counter resets and
the box 1s exchanged for an empty one.
. [ ]
counter
/Q‘“'/
conveyor belt
egg box
(a) The light gate consists of a light source and detector.
State a suitable component to be used as the detector.
Physics (Standard Grade) Electronics
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Credit Level
Answer questions in your Homework Jotter.
Show working for each question.

34. continued.

(b) Part of the counter circuit is shown.

counter
outputs
from light
gate .
mput
reset

The mput to the counter goes to logic 1 every time an egg passes
through the light gate. When the reset to the counter goes to logic 1,
the outputs go to zero.

The table below shows the logic states of the three outputs A, B and C
of the counter as eggs pass the detector.

“Number of egas A B C
0 0 0o | 0
1 4] 0 1
2 0 1 | 0
3 0 1 1
#1111 ITETIEO 0
5 1 0 1
] 1 1 0
7 1 1 1

(i) Complete the truth table for the logic gate shown.

P{Q|R
0 0
01]1
1 0
1 1

(i1) How many eggs are being packed into each box when the logic
gate is connected to the counter outputs as shown?

(i11)) Complete the diagram below to show how the logic gate should
be connected to the counter outputs so that six eggs can be

packed in a box.

counter

outputs

logic gate

——input _}
.

reset
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35.

36.

Credit Level
Answer questions in your Homework Jotter.
Show working for each question.

A student designs a lie detector using the following circuit.

moisture p| eutput
detector device
= ) Moisture detector:
! Q high resistance when dry
— low resistance when wet
R

(a) Name component Q.

(b) Suggest a suitable output device that could be used at P to produce an
audible output.

(¢) This lie detector is based on the fact that when a person tells a lie, the
moisture on their skin increases. Initially, the person holds the
moisture detector in dry hands and component R is adjusted until the
output device is silent.

(1) What happens to the resistance of the moisture detector when
the person holding it tells a lie?

(1) Explain how the circuit operates as a lie detector.

An automatic vending machine accepts 1p, 2p and 5p coins. Four light
sensors P, Q, R and S are arranged as shown in the coin slot.

coin

4 lamps 1ght
P = O Q SEensors
T R
platform CT S

/m()vement of coin

When a coin passes between a lamp and its sensor, the light is blocked.
Cons of different diameters block the light from different lamps.

The position of the sensors in relation to the diameters of coins i1s shown
below.

coins SEnsors
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Credit Level
Answer questions in your Homework Jotter.
Show working for each question.

36. continued.

The logic output of the sensors is as follows:
light blocked - logic output 1
light not blocked — logic output 0
(a) (1) Name a suitable input device to be used as a sensor.

(11) Complete the truth table for the outputs of the sensors when
each of the coins passes between the lamps and the sensors.

Ip coin 2p coin 5p coin

Sensor P

Sensor ()

Sensor R

Sensor S

washer
(b) A washer is a metal disc with a hole in - —~aP
the middle. The machine is able to | T o lieht
reject washers, when they are inserted lamps(:c IR SENS0Ls
instead of coins. A washer the same
diameter as a 1p coin blocks the light 4 e08
from reaching sensors Q and S only. platform

Part of the circuit used is shown below.

O
>°DI

} output

S

(1) Name gate A.
(11) Name gate B.

(ii1) When a washer is inserted, the logic levels at P, Q, R and S are as
shown below.

A
P 0 B
- T
Q_1 ) v
— output
>O U : |\\-
) 1
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Credit Level
Answer questions in your Homework Jotter.
Show working for each question.

36. continued.

In the boxes on the diagram above, enter the logic levels at each
position T, U, V, W and X.

(iv) When a washer is detected, this circuit activates an output device
that pushes the washer to reject it.

Name a suitable device to be used as the output device.
37.

The electronic system shown is used as a light meter. A voltage is
generated when light falls on the solar cell. This voltage is amplified and
the output voltage is displayed on the voltmeter.

voltmeter

(a) Enter the names of each of the three parts of this electronic system in
the block diagram below.

Input Process Output

(b) 'The table shows the voltage generated by the solar cell, and the output
voltage of the amplifier for various values of light level. (Light level is
measured in lux.)

Light level (lux) 350 | 400 | 450 | 500 { 550

Voltage generated by solar cell (mV) | 0-1 | 0-2 | 0-3 | 0-4 | 0-5

Output voltage of amplifier (mV) 40 80 | 120 | 160 | 200

(1) Calculate the voltage gain of the amplifier.

(11) The solar cell is connected to the amplifier as shown.

R 2200

1

solar N
cell

R, 180Q |8

Calculate the voltage 17, when the solar cell is in a light level of
500 lux.
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Credit Level
Answer questions in your Homework Jotter.
Show working for each question.

An electric guitar is connected to an amplifier.

38.

loudspeaker

The input power to the amplifier from the guitar is 16 mW. The output of
the amplifier is connected to a loudspeaker. The loudspeaker has a
resistance of 9.

(a) The amplifier delivers an output power of 64 W to the loudspeaker.
(1) Calculate the power gain of the amplifier.
(11) Calculate the voltage across the loudspeaker.
(b) A second, identical loudspeaker i1s connected in parallel with the first.
Calculate the combined resistance of the two loudspeakers in parallel.
(¢) The guitarist plays a note of frequency 256 Hz.
What is the frequency of the output signal from the amplifier?
39.

An entry system for a block of flats lets residents speak to callers before
unlocking the outside door.

(a) A microphone at the outside door is connected through an amplifier
to a loudspeaker in a flat.

microphone () amplifier Ifl:]j loudspeaker

The input power to the amplifier from the microphone 1s 5mW and
the output power from the amplifier i1s 2 W,
(1)  Calculate the power gain of the amplifier.
(1) 'T'he voltage across the loudspeaker is 4 V.
Calculate the resistance (impedance) of the loudspeaker.

(b) The entry system allows a resident to unlock the outside door from
the flat. The diagram below shows this part of this system.

push switch

i

-
1 hattery
-

Explain how this part of the system operates to unlock the door.
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Credit Level
Answer questions in your Homework Jotter.
Show working for each question.

40.

An celectronic tuner for a guitar contains a microphone and an amplifier.
The output voltage from the amplifier 1s 9 V.

{a} The voltage gain of the amplifier 1s 150,

Calculate the input voltage to the amplifier.

() The tuner is used to measure the frequency of six guitar strings.

T'he number and frequency of each string is given in the table below.

Number of string Frequency (Hz)
1 3300
2 247-0
3 196-0
4 147-0
5 110:0
6 82-5

I'’he tuner has an output socket which has been connected to an
oscilloscope. The trace for string 5 1s shown in Figure 1.

4 ) 4 ™
. v . J/
Figure 1 Figure 2

(1) The controls of the oscilloscope are not altered.

In Figure 2, draw the trace obtained if string 1 is played louder
than string 5.

(11) String 3 1s plucked.

What is the frequency of the output signal from the amplifier?
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