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You must do one Tier only, either the Foundation Tier or the Higher Tier.
The Higher Tier starts on page 14 of this booklet.

FOUNDATION TIER
SECTION A
Questions ONE to FIVE.
In these questions match words in the list with the numbers.
Use each answer only once.

Mark your choices on the answer sheet.

QUESTION ONE

The symbols shown can be used in electronic circuit diagrams.
Y
N R - {>>o-
1 2

Match words from the list with the symbols 1-4.
capacitor
LED (light-emitting diode)
NOT gate

resistor
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QUESTION TWO

Components in electronic circuits do different jobs.

Match components from the list with the numbers 1-4 in the table.

capacitor
LED (light-emitting diode)
NOT gate

resistor

Component What it does
1 gives out light
2 gives the opposite of its input
3 reduces the current
4 stores electrical charge

Turn over for the next question
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QUESTION THREE

Broken glass can be a fire hazard.

Broken glass

QGrass

Match words from the list with the numbers 1-4 in the sentences.
burn
converge
focus

lens

The broken glassiscurved soitactsasa...1... .
The shape of the glass causes light raysfromthe Sunto...2... .
Therays of light arebroughttoa. .. 3... onthe grass.

This grass becomes hot enoughto...4... .
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QUESTION FOUR

This question is about a camera.

Match words from the list with the numbers 1-4 in the sentences.
film
image
lens

obj ect

Light coming fromthe...1...isfocused by thecameras...2... .

Thiscausesthe...3...tobeformedonthe...4... .

QUESTION FIVE
The table shows four rows taken from truth tables for four logic gates.
Match statements from the list with the numbers 1-4 in the table.
could be an AND gate or an OR gate
must be an AND gate
must be a NOT gate

must be an OR gate

Gate First input Second input Output
1 1 no second input 0
2 1 1 1
3 1 0 1
4 1 0 0

Turn over »
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SECTION B
Questions SI X and SEVEN.
In these questions choose the best two answers.
Do not choose more than two.

Mark your choices on the answer sheet.

QUESTION SIX

The diagram shows a potential divider circuit.

out

0Vo o0V

Which two statements P, Q, R, Sand T are true about this circuit?

P

X isavariableresistor

Y isafixed capacitor

Vgt Can never be bigger than Vi,

the current through X is always smaller than the current through Y

the potential difference acrossY is always bigger than the potential difference
across X
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QUESTION SEVEN

The diagram shows a combination of logic gates.

) >—
B
C :)— Output

Which tworows J, K, L, M and N in this truth table are correct?

Inputs
Output
A B C
J 0 0 0 0
K 1 0 1 0
L 1 0 0 1
M 1 1 0 1
N 1 1 1 1

Turn over for the next question

Turn over »
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SECTION C
Questions EIGHT to TEN.
Each of these questions has four parts.
In each part choose only one answer.

Mark your choices on the answer sheet.

QUESTION EIGHT
The circuit is used to charge a capacitor.

The graph shows how the potential difference (voltage) across the capacitor changes as it is being
charged.

Potential
difference
involts 64
__r_ 4
9 volts !
——
2 -
— CV Voltmeter
@
0 1 1 1
0 50 100 150

Time in seconds

8.1 How long did it take for the potential difference across the capacitor to reach 6 volts?

A Os
B 75s
C 140s

D 175s
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8.2 What was the average rate of voltage increase during the first 50 seconds?

A 0.03V/s
B 0.08V/s
C 100V/s
D 4.00V/s

8.3 Inasimilar experiment, the variable resistor is adjusted.
It now takes alonger time for the potential difference across the capacitor to reach 4 volts.
Thisis because. . .
A the capacitor stores less charge.
B  the capacitor stores more charge.
C  theresistance has been decreased.

D the resistance has been increased.

8.4 Inanother similar experiment, a capacitor with a greater value is used.

What can be said about the time it takes for the potential difference across the capacitor to
reach 4 volts?

A Ittakesalonger time.
B It takes ashorter time.
C  Thetime stays the same.

D  The voltage never reaches 4 volts.

Turn over for the next question

Turn over »
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QUESTION NINE
A camera uses a lens to produce an image.

9.1 Which of the diagrams correctly shows parallel rays of light passing through a lens?

T I

A
~—t—
1

Y

4
!
4

% ” ”
» L
=!!;/ >
C

9.2 Adiverging lensisinside aframe.

Which diagram correctly shows the position of the focus (F) of the lens?

Y
1

/
1
L

]
|
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9.3 A camera produces an image on the film.

Which statement describes the image?

A

B

C

D

It is larger than the object, and closer to the lens.
It islarger than the object, and further from the lens.
It is smaller than the object, and closer to the lens.

It is smaller than the object, and further from the lens.

9.4 The cameraforms areal image on the film.

Which statement describes avirtual image?

A

B

Rays of light do not pass through it, and it can be formed on a screen.

Rays of light do not pass through it, and it cannot be formed on a screen.

Rays of light pass through it, and it can be formed on a screen.

Rays of light pass through it, and it cannot be formed on a screen.

Turn over for the next question
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QUESTION TEN
A system for putting water into bottles uses this circuit.

The lamp lights when a bottle is ailmost full.

M01sture switch

Switch S

Lamp

OV o

10.1 Thelogic gateinthecircuitisthe. . .
A input sensor.
B output device.
C  potential divider.

D  processor.

10.2 The moisture switch closes when the water level reaches the probes.
For thelamp to light, . . .
A both switches have to be closed.
B  either switch can be closed.
C  only switch S has to be closed.

D  only the moisture switch has to be closed.
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10.3 The manufacturer decides to make a fully automatic system. Instead of lighting the lamp,
a conveyor belt replaces the full bottle with an empty one.

What is the output device now?

A Buzzer
B Heater
C Motor

D Pressure switch

10.4 The new output device needs a larger current. It isturned on and off through arelay.
Where in the arrangement should the relay be placed?
A After the output from the logic gate, but before the output device
B  Anywhere between the input sensors and the output device
C Beforetheinput sensors

D  Between the input sensors and the logic gate

END OF TEST

G/H150231/Jun06/346023
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You must do one Tier only, either the Foundation Tier or the Higher Tier.
The Foundation Tier is earlier in this booklet.

HIGHER TIER
SECTION A
Questions ONE and TWO.
In these questions match words in the list with the numbers.
Use each answer only once.

Mark your choices on the answer sheet.

QUESTION ONE
The table shows four rows taken from truth tables for four logic gates.
Match statements from the list with the numbers 1-4 in the table.
could be an AND gate or an OR gate
must be an AND gate
must be a NOT gate

must be an OR gate

Gate First input Second input Output

1 1 no second input 0

1

2 1 1
3 1 0 1
4 1 0 0
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QUESTION TWO

This circuit shows how a light-dependent resistor (LDR) controls the light output of a light-emitting
diode (LED).

0OVo &

Match statements from the list with the boxes 1-4 in the flow diagram, to explain how the
system works.

current flowsthrough the LED
resistance of the LDR becomes very large
NOT gate output goesto high

potential difference across X becomes very small

surroundings of the LDR become dark

NOT gate input becomes low

Turn over »
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SECTION B
Questions THREE and FOUR.
In these questions choose the best two answers.
Do not choose more than two.

Mark your choices on the answer sheet.

QUESTION THREE

The diagram shows a combination of logic gates.

) >—
B
C _)— Output

Which tworows J, K, L, M and N in this truth table are correct?

Inputs
Output
A B C
J 0 0 0 0
K 1 0 1 0
L 1 0 0 1
M 1 1 0 1
N 1 1 1 1

G/H150231/Jun06/346023
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QUESTION FOUR

You may find the following formula useful when answering this question.

Ry
Vo =Vin
out n R]_ + R2
Potential dividers are used in €lectronic circuits.
The diagram shows a potential divider.
+6V
R,
Vout
1000Q2
ovo o0V

Which tworows V, W, X, Y, and Z in the table are correct?

Ry Vout
\Y, 200€2 5.0V
w 500€2 4.0V
X 1500 €2 3.6V
Y 2500 20V
Z 5000 €2 5.0V

Turn over for the next question

Turn over »
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SECTION C
Questions FIVE to TEN.
Each of these questions has four parts.
In each part choose only one answer.

Mark your choices on the answer sheet.

QUESTION FIVE
The circuit is used to charge a capacitor.

The graph shows how the potential difference (voltage) across the capacitor changes asit is
being charged.

Potential
difference
involts 64
__r_ 4
9 volts !
——
2 -
— CV Voltmeter
@
0 1 1 1
0 50 100 150

Time in seconds

5.1 How long did it take for the potential difference across the capacitor to reach 6 volts?

A Os
B 75s
C 140s

D 175s
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5.2 What was the average rate of voltage increase during the first 50 seconds?

A 0.03V/s
B 0.08V/s
C 100V/s
D 4.00V/s

5.3 Inasmilar experiment, the variable resistor is adjusted.
It now takes alonger time for the potential difference across the capacitor to reach 4 volts.
Thisis because. . .
A the capacitor stores less charge.
B  the capacitor stores more charge.
C  theresistance has been decreased.

D the resistance has been increased.

5.4 In another similar experiment, a capacitor with a greater value is used.

What can be said about the time it takes for the potential difference across the capacitor to
reach 4 volts?

A Ittakesalonger time.
B It takes ashorter time.
C  Thetime stays the same.

D  The voltage never reaches 4 volts.

Turn over for the next question

Turn over »
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QUESTION SIX
A camera uses a lens to produce an image.

6.1 Which of the diagrams correctly shows parallel rays of light passing through a lens?

T I

A
~—t—
1

Y

4
!
4

% ” ”
» L
=!!;/ >
C

6.2 A diverging lensisinside aframe.

Which diagram correctly shows the position of the focus (F) of the lens?

Y
1

/
1
L

]
|
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6.3 A camera produces an image on the film.

Which statement describes the image?

A

B

C

D

It is larger than the object, and closer to the lens.
It islarger than the object, and further from the lens.
It is smaller than the object, and closer to the lens.

It is smaller than the object, and further from the lens.

6.4 The cameraforms areal image on the film.

Which statement describes avirtual image?

A

B

Rays of light do not pass through it, and it can be formed on a screen.

Rays of light do not pass through it, and it cannot be formed on a screen.

Rays of light pass through it, and it can be formed on a screen.

Rays of light pass through it, and it cannot be formed on a screen.

Turn over for the next question
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QUESTION SEVEN
A system for putting water into bottles uses this circuit.

The lamp lights when a bottle is ailmost full.

M01sture switch

Switch S

Lamp

OV o

7.1 Thelogic gateinthecircuitisthe. ..
A input sensor.
B output device.
C  potential divider.

D  processor.

7.2 The moisture switch closes when the water level reaches the probes.
For thelamp to light, . . .
A both switches have to be closed.
B  either switch can be closed.
C  only switch S has to be closed.

D  only the moisture switch has to be closed.
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7.3 The manufacturer decides to make a fully automatic system. Instead of lighting the lamp,
a conveyor belt replaces the full bottle with an empty one.

What is the output device now?

A Buzzer
B Heater
C Motor

D Pressure switch

7.4 The new output device needs alarger current. It isturned on and off through arelay.
Where in the arrangement should the relay be placed?
A After the output from the logic gate, but before the output device
B  Anywhere between the input sensors and the output device
C Beforetheinput sensors

D  Between the input sensors and the logic gate

Turn over for the next question

Turn over »
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QUESTION EIGHT
Cars often use electronic systems.

The electronic system shown below prevents a car from starting when the ignition is switched on,
unless al the doors are closed. A bleeper sounds if any door is open when the ignition is switched on.

Ignition [on=1

switch [off =0
1S » Engine
all closed = 1 |
Doors any open = 0 —l
.| R ; T > U

8.1 ComponentUis...
A anAND gate.
B  ableeper.
C aNOT gate.

D anOR gate.

8.2 Component R could be. . .
A anAND gate.
B  aNOT gate.
C anOR gate.

D arday.

8.3 Youcould use AND gatesat . . .

A  RandS
B SadT
C Sonly
D Tonly
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8.4 A student writes that, if Sisan OR gate, then the engine

o will start when the ignition is switched on, even if adoor is open
. will start as soon as al the doors are closed.

Which of these statements is correct?
A Both are correct

B Naeither is correct

C  Only thefirst is correct

D  Only the second is correct

Turn over for the next question

Turn over »
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QUESTION NINE

The diagram shows a convex lens forming a virtual image. The diagram is drawn to scale.

9.1 Theimageisformedat . ..

A P
B Q
C R
D S

9.2 Theimageis. ..
A upright and larger than the object.
B upright and smaller than the object.
C  upside down and larger than the object.

D  upside down and smaller than the object.

9.3 Thefocusof thelensisat. ..

A Q
B S
cC T
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9.4 A rea image could be produced with this lens by placing the object between . . .

A PandR.
B R and S.
C SandT.
D TandU.

Turn over for the next question

Turn over »
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QUESTION TEN

You may find the following formula useful when answering this question.
Ry
R+R

Vout =Vin %

In the potential divider circuit shown below, athermistor is used as an input sensor.

+7V

Variable resistor

%

out

Thermistor

0OvVo

o0V

The table shows the resistance of the thermistor at different temperatures.

Temperature Resistance of ther mistor
0°C 1200€2
24°C 500 Q2
60°C 100Q

10.1 At 0°C, thevalue of Vg is6V.

What is the value of the variable resistor?

A Zero

B 200 ohms
C 600 ohms
D 1000 ohms

G/H150231/Jun06/346023



29

10.2 The temperature of the surroundings rises from 0°C to 24°C.
The resistance of the thermistor . . .
A decreases by 500 ohms.
B  decreases by 700 ohms.
C  increases by 500 ohms.

D  increases by 700 ohms.

10.3 Thevariable resistor is set to 400 ohms. The temperature is 60°C.

What is the value of V;?

A 08V
B 14V
C 42v
D 56V

10.4 V., isfed to a processor which reads V;; as high at temperatures up to 60°C.
How can the system be altered so that V,;; changes from high to low at 24°C?
A Adjust the variable resistor to a higher resistance
B  Adjust the variable resistor to alower resistance
C  Put afixed resistor in series with the thermistor

D  Replace the thermistor with another variable resistor

END OF TEST
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