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1. On a colour relevision screen, which colours of light are mixed 1o produce |
veliow?

Red and green
Cvan and blue
Biue and red
Green and blue
Magents and red

I8 e e

A reperEy ___i 1 | S~

2. Which row in the table gives the units of power and resistance?

Poiger Resistance
oy Watt volt |
B volt ohm |
C ohm wart
O ohm | valr
E | watt ohm '

Awmszcer E 1

3. Thesvmbol below is seen on the rating places of some apphances.

This tells vou that the appliance

A doss not need & live wire
B comesina square box
C  operates at 110 vols
[  does not need an earth wire
E does not need & fuse, s
Amreoer 1
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4. This symbol represents an electronic component,
Thaz symbaol represenes i
A an AXND gate
B avanable resistor
T aXNOT pate
D} afuse
E an OR gate " |
Ancer || 1 I
5. The uzble below shows performance figures for some makes of car. Which
rosw shows the car with the greasrest acceleration?
| C'arl Top speed (mph) Teme 040 Jrom
| 0= mply {seconds)
A 107 ! 12:6 ;
B | 116 11 |
C | 118 | 11-4
D | 119 | 1041
E | 126 I 104 .
A nreer 1
6.  Which of the following improves the streamlining of a cor?
A Using a more powerful engine
B MNaking the car fower 1o the ground
¢ Making the car raller
D Adding a roof rack
E Making the car lighter —
A nEsver I 1
7. A mass of 0-1kg is suspended from a newrton balince at the Earth's surface.
Whar 1s the reading on the balance?
A )1 newron
B U1 newton
B | newton
D (I newrons
E 100 newtons
Ansecer i | 1
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8. ia) Read the following passage taken from s leafler sbour oprical fibres itlarks |
A much greater amount af information can be carmed on an oprical fibe
compared to a copper cable. In both sptical fibres and copper wives, hozcever, [ ]
the signal loses enevgy but less energy is lost in aptical fibres. Copper cabis; ‘
experience electrical mterference and optical fibres da not. Copper cabler ave
eaner (o jorm fogether than eprical fibves. Ciprical fibres awe cheaper ond
thoarmer than copper cables.
(i} From the passage, give three advantages of opucal fibres
compared 10 copper wires
Advantapge 1 i
Advantage 2 |
Advantage 3 |
(11 From the passage give one advantege of copper wires cormpared
to oprical fibres.
|
| 2
{hy Copper wires carry elecrrical signais and optical fibres carry light signals
to transmit telephone communications:
How are telephone communications transmimed through aip?
r .
icl Complete the diagram below 1o show how the light ray travels along the
optical fibre.
Z
(dl A doctor may use a fibrescope to look inside the body. A fibrescope has
two bundles of oprical fibres,
Deseribe how the fibrescope 15 used to se¢ inside the body
2
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9. (al The table below contams starements about radio waves. i M
i |
A | B | |c|
Transmutted | | 8 4
through air at Can be i
N e . waves
300 million transmutted i
MEITEs Per | | through space | pre u;r per
second | SR |
i D E : F | ,
] i 1
Do not Transfer
[ require Measured in energy from
wires for herez one place to
transmission | anotner |
|
|
Which twe boxes contain statements referring 1o frequency?
and |
z
(&) {1} The block diagram below represents a radio receiver. Two of the
components are missing. Complete the diagram.
acrial
tuner =& amplifier >
battery
z
{1} What is the purpose of the amplifier?
1
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10. A srudent uses a low voltage barrery and an ammerer 10 investigate how a
human bedy conducts eleetricity.  The circuit iz set up as shown and the
student holds the brass electrodes,
g —
Ry -
fal (i) In the circuit diagram above, draw a voltmeter connected so thar the
voltage of the bartery can be measured. 1
(ii} Explain why the srudent does not use mains voliage in this
EXpeEriment,
|
|
FERA 1
(b} The student grasps the electrodes with drv hands. The reading on the
ammeter 15 0-0002 emperes,
|
The student then wets her hands and grasps the electrodes sgain, {
Suggest a possible reading on the ammeter when she has wet hands. You
must explain vour answer.
| 2
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11. A lhight bulb and a resistor both conduct electricity
The graph below shows how the currents through the light bulb and the
resistor change as the voltage across each 1s altered.
T T T T T
: . ' . i
: : : : . light bulb
Ciil ——— - L
I . T EE 1 I : T . - - e
. e gt TE LGSO
I 1 1 £ T
s ol na - o — I " il : .
= i =i T . T S a ] TT7 T
= 1 ™1 =TT
E =] ,' e
= TIF T = T
= amamm TP T !
- T 1 b i
= 2 S = ' S
= 7 HH o
(. ¥ 111 Tl 1 T
- P 1 ] T T
G —- 3  — I -
Tl 1 1 I T 'Rl 1 (| 1
F ! : 1 1 1 T Tl 1
] T |_-. : T .:P.r I 1 I I H ! ! 1 | | )
"—"JLI"'-"'._ - - I (I 7 |
il ! 111 1 1 1 1 1 1 1 |
Bmarenamr. EERER : , !
TR 1 11 [ ]
F AR 1 1 1 i 1 T
e mean: z ! -
{i ] : | I ] I
{ 5 1] 15
voltage in voles
tel Lse the values from the following point on the graph 1w calculate the
resisrance of the resistorn,
Current= 3 ampeares
Voltage =9 volis
I
I
o 2
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11. (contnued)

{6) The light bulb and resistor are connected as shown below. The current in
the gircuir is 3-3 amperes,

T —i@“

EMperes

{1 Use the graph to state the voltage across the resistor when the
current is 2-3 amperes.

tu)  The voltage across the light bulb is 3+0 valts.
Calculate the voltage of the power supplv

lcl The light bulb and resistor are now connected 16 5 & volt battery as shown

bl
2 amperes

— e

6 volts

(13 Are the light bulb and resistor connected in series or parallel?

(it} Use the graph to find the current in the light bulh.

(i1i) Calculate the current in the ammeter

[(N069/101] Pape erphs
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12. The following circut is set up using 2 car headlamp and a car sidelamp
. |
- — |
0 12 vols
sidelamp g 3, |
m— L
=
headlamp 5.
—— T
| E——
fa) Which switch or switches must be closed w allow only the sidelamp 1o
lighs?
W =
b} "The headlamp ig now switched on. 1215 rated ar 12 vols, 60 warts
(i} Calculate the current in the headlamp.
I
|
2
{ii) From the fuse values shown below, seiect the most appropriate value
for use with the headlamp. Cirele your choice.
J amperes 6 amperes 13 amperes
15 amperes Al amperes T |

[ O065101] Pape nine



13. Some people can see close-up objects clearly bur cannot see far awav ohjects
ciearly,

ta) 1) What s the name of this sipht defest?

(i} Name the tvpe of lens that corrects this defecr.

(#) The diagram shows three ravs of light approaching s lens,

Diraw the rays of light after they have passed through the jens.

(¢ Some sight defects can be treated using a special tvpe of laser. The luser
uses heat radiation. State another name for hear radiarion.

(d) Give one other medical use for heat radiation.

TXO6%101] Page ten
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14, {a) The boxes below pive uses of different tvpes of radianon. '
A | B | | C | | ‘
Treaung
Inspecuon of : Removing
; vitamin D :
welded joines =T birthmarks |
dehciency [ |
D E F
Sreribising
surgical | Seeing things Thermopgranms
INSTrUMmeEnts |
| |
From the boxes above, select one use each for gamme rays, ultraviolet
rayvs and X-rays and complete the following sentences.
A use for gamma ravs s
A use for ulcraviolet rays is
A vze for X-oravs is ! 3
(6} In hospitals, medical staff use tracers that give out gamma ravs
(1) State one safety precaution that medical staff should ke when
working with sources of gamma ravs.
|
1
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14. (b)) (continued)

1) A doctor wants 10 find out how well a panent's kidney is working.
The doctor injects the pauen: with a tracer thar pives our pamiria
ravs, | he doctor places & detector over the kidnev area. The graph
below shows how the reading on the detector changes after :iﬂjl’.:E'[J::!II'I
of the tracer. -

reading
on the

detector
I UTHITS

[X0&9/101]
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The docror ean only investigate the kidnes when the reading 15

L0 units or above.

How much time is available for the doctor 1o conduct the
Investigacion?
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15, A student plavs a clannet near a microphone which 15 connected to an
oscilloscope. A loud note of frequency 256 hert2 produces the trace shown

clarimer

—pr—

———— "' - = VL

O] hepeees - T
e

(&) Whar useful energy change takes place in the microphone?

LKy -

{61 (1) What is the frequency of a note one octave higher than 236 hertz?

(i) Holes in the clarinet are uncovered to produce higher notes,

Why does this produce higher notes?

[XO69/101] Fape thirteen
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13. (continued)

¢} The student plavs a quiet note one octave higher than 236 hertz, On the
grid below, draw the trace produced on the oscilloscope screen

| 2
\d] The open end of the clarinet is 2-45 metres from the microphone. The
sound takes 0-007 seconds to travel from the clariner to the microphone,
Use this informanion o caleulate the speed of sound.
| |
| |
| |
2
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16. A student connects a signal generator to the mnput of an audio armplifier. The
student measures the input frequency and input volage o the amplifier and .
tne output voltage from the emplifier .
signal generaros
O T |
| |
input QUTPUTL .
II il | e s =] [
| — = '
amplifier
The three meters P, Q and R used for the messurements are shown below:
|
20 .
hertz
o o |
E = [
= Vi E |
=] - |
vilts volts violte
Meter P Meter Meter R | |
|
(g} Meter R shows the input volmpe, Which memer shows the oLUtpUt |
voltage from the smpiifisr? i
|
| 1 |
(bl Use readings from the meters to calculate the voltage gain of the
amptifier
|
2
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16, (continued)

(|

(1) What 12 the frequency of the input signal to the amplifier!

tu)  What is the frequency of the curpur signal from the amplifier?

id) The ourpur is now connected 10 & loudspeaker and the frequency
tnereased until the sound is no longer heard.

(83 Suggest & possible frequency ar which this 1s likely to oceur for a
voung student with normal hearing.

N . |

{11} What i the name given to high frequency sounds which are bevond
the normal range of human hearing?

(e] State one use for high frequency sounds which are bevond the normal
range of human hearing.

[065/101]

Fape nixtesn



Marks

17. The diagram below shows & skier going down an armificial skt siope

(@l 1} Mame the foree that pulls the skier down the slaps

{u) Name a force ther opposes the motion of the skier down the slope.

(8 (i) In order to go faster, the skier rubs wax on the base of the skis
pefore goung down the slope. Explam why this 15 done

(11} State one other method of making che skier go faster

(0691077 Fape sevenicen




17. (continued)

(e} The skier starts from res: at the top of the slope and skis down 1o the
tottom. The average speed of the skier is to be measured

{1y Lisz the measurements vou would make.

(1 Name the pieces of equipment vou would use to iake these
MEASUTEIMETITE.

(411} Stare clearly how vou would use these messurements to caleulas
the average speed.

i} The distance between the start and finish is 120 metres. The time for the
skaer to travel from start to finish i5 96 seconds. Caiculate the average
speed of the skier.

(e} For health reasons skiers put suntan cream on their faces when skung on
snow. State why they do this.

I 1) |
[X069/101] Page siphteen
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1E. A st of glectronic components it shown below I
|  Refersnce Dietice Details |
BZ1(12 Buzzer Resistence 2 ohms I
MOTD | Motwor Input voliage 6 volts I
LEDRED | Light-emitting diode | 0:01 amperes, 3 volts |
MICH | Microphone Lapet
LTE | Lamp 3 vals, (-2 amperes
THERMI16 | Therrmustor Resistance ar 30 degrees celsius is 25 ohims
L52 Loudspeaker Resistance 6 ohms 4
laj {i] From the list, name two outpuz devices,
2
(t1) From the list, name one mput device,
| 1 L
(i11) State the useful energy change that takes place :n a loudspeaker,
| 1 L
i A heht dependent resistor (LR s connected o the circult shown, The
clroluls ts in & dask foorm.
®
Sy
(1} Isthe resizstance of the LDR high or low in the dark?
1

[%088/101]
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18. (b)) (continued)
(it} The cireuit is now moved inte 2 well-lit room. Whar happens 1o the .
reading on the ammerer? You must explain vour answer |
|
|
| 2 ||
|
te) The graph below shows how the resistance of thermistor THERAL16 | |
changes as its temperature changes.
300 = — —
. R :
LT :
| 1 1% -
] [ I ] ¥
| i I W L ! [
250 T .
1 T - T
: ; e -
I i . i I I it - i 1 : L] I - :
200 : ] 1 i
1 ! | |
i | 1 | T 1 1
== 1 1 1 T T
I 1 T T 1 T 1
o {Eias, i |
TEs1STance 150 - ! - I s
iy nhml‘ '} I 1 EI 1 ; T H I |
T J T T T :
1 1 T T T |
] 1 ]
T manmm e
100 ] 1 .t .
1 1 1 LW T S
1 I ] 1 1 't I
= == :
— H S . =
: T : 1 T ] L]
5':' 1 - . —
I . I R T 1
: EEaEmamEE e
— e . sEmmmmam
0 i s : i e
=2 =10 ] 10 20 0
temperarure in degrees celsius
What 15 the change in resistance of the thermistor when its (emperarure
drops from 10 degrees celsius to—10 degrees celsius?
2
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19, A 14.pm "chip™ contamns four lopic pates.
pins .
The diagram shews how the pates are connected to the pins
pins
| 121 EEH | | % | IEH Lag | | [ p |
|
L] 2] ‘La) [) Ea] L[a] LE]
(@) Name the type of gates in this chip,
‘ 1
t#y The mable shows all the possible inpur logic levels to gate . Complete
the table 1o show the ourput logic levels of gate X
Input to pin 1 | Trput 1o pin J Chutput at pin 3 |

i ( | |

i ; 1 i

1 i | |

1 1 , | ;
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19, {continued)
i¢) The input signals 1o pins 9, 12 and 13 gre as shown, Pins 10 and 11 are
connected together.
Logic 1 Logic 0 Logic @
Poa) [es] dvl Tl Twe]l T[] [T&]
State the logic levels at the following pins.
i pin 11 | |
I —
{n) pm8 l
| S -
{d) Name the type of gate which is used to convert logac 0 to logie 1. :

[END OF MARKING INSTRUCTIONS]
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