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19. An alternating voltage is displayed on an
oscilloscope screen.  The Y-gain and the
timebase settings are shown.
. [Turn over
div
divT |
ARV TARVRETARY
WV E
Y-gain  Timebase
5
10, ‘ 210 (i 1
20 1100 /%)-1
V/div ms/div
‘Which row in the table gives the values for the
peak voltage and frequency of the signal?
Peak voltage/N | Frequency/Hz
A 10 100
B 10 250
C 20 250
D 10 500
E 20 1000
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42Hz

The irradiance of light from a point source 8-3Hz.
is 160 units at a distance of 0-50m from the
source.

At a distance 2:0m from this source, the 16. Five resistors are connected as shown.

irradiance is

A 160 units
80 units

40 units

B
C
D 10 units
E

5 units.

‘The resistance between X and Y is

12Q
20Q
30Q
60Q
180Q.

[X272/12/02] Page eight
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17. The following circuit is set up.

‘The reading on the voltmeter is

ov
PAY
6V
8V
12V.

[X272/12/02]
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17. A circuit is set up as shown. 19. A student makes the following statements
about p-n junction devices.

I 1In solar cells, a potential difference is
produced when photons are incident on
the junction.

The photovoltaic effect occurs in solar
cells.

In LEDs, photons are emitted from
the junction when a current is passed
through it.

‘Which of these statements is/are correct?

Tonly
The internal resistance of the supply is 11T only
negligible.

. . . I and I1 only
‘Which row in the table shows the potential

difference (p.d.) across the 12 resistor when Tand IT only
switch S is open and when S is closed? I 1 and 111

pd.across 12 2 | pd.across 12 Q
resistor when S is | resistor when S is

A ball is dropped several times from the same

open/V closed/V height.

A student records the following times for the
30 18 ball to reach the ground.

45 45 1-15s  1-13s 1:09s 1-13s 1:05s

Which row in the table shows the mean
time for the ball to reach the ground and the
approximate random uncertainty in this mean?

60 45

72

60

Approximate
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18. The diagram shows part of an electrical 20. The letters X, Y
circuit. words in the followi

Solids  can  be cc
semiconductors or insi

In...X ... theene
band and the conduc
allowing . . . Z . . . ¢
room temperature.

‘Which row in the

words?
What is the resistance between X and Y? X
A 0-2Q A conductor:
B 5Q B semiconduct
C 10Q
C conductor:
D 20Q
E 50Q D semiconduct
E insulators





image7.png
p-c

pers/papers/paps 2013 pf

K sqporguk

19. The graph shows how the charge, Q, stored on
a capacitor varies with the potential difference,
T, across the capacitor.

]

v

Which of the following statements is/are
correct?

I The gradient of the graph represents the
capacitance of the capacitor.

II The area under the graph represents the
work done in charging the capacitor.

III The energy, E, stored in the capacitor is
given by the equation E = Q1.
T only
11 only
111 only

Tand IT only
1, I and 111
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16, An clectron and another particle of identical
mass pass through a uniform magneti feld

Their paths e shown in the disgram

path of clectron

region of uniform
magneic feld

path of other partice

This observation provides evidence for the
existence of

A neurrinos

B animaer

© quiks

D protons

B force mediating particles.

Page seven

17, A cirit s set up s shown

~

v
T

The variable resistor R s adjusted and a series
of readings taken from the voltmeter and
The graph shows how the voltmeter reading
varies with the smmeter reading

coltmeter
reading/V

2 3
ammeter reading!A

Which row in the table shows the values for
the e.m..and internal resstance of the battery
inthe circuit?

emf ¥

internal resistance/
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18. The capacitance of a capacitor is 1000uF.

The potential difference (p.d.) across the
capacitor is 100V. The charge stored by the
capacitor is 0-10 C.

The charge on the capacitor is now reduced to
half its original value.

‘Which row in the table shows the capacitance
of the capacitor and the p.d. across the
capacitor, for this new value of charge?

Capacitance/uF p.d./V

1000 200

500 100

1000 100

500 50

1000 50

The graph shows how the charge, Q, stored on
a capacitor varies with the potential difference,
T, across the capacitor.

20.

A crystal of silicon is “doped” with arsenic.
This means that a small number of the silicon
atoms are replaced with arsenic atoms.

The effect of the doping on the crystal is to

A make it into a photodiode
make it into an insulator
increase its resistance
decrease its resistance

allow it to conduct in only one direction.

[Turn over
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The diagram shows part of an electrical 20. The letters X, Y and Z represent missing

circuit.

‘What is the resistance between X and Y?

02Q
5Q
10Q
20Q
50Q

An alternating voltage is displayed on an
oscilloscope screen.  The Y-gain and the
timebase settings are shown.

div

words in the following passage.

Solids can be categorised as conductors,
semiconductors or insulators.

In...X ... the energy gap between the valence
band and the conduction band is . . . Y . . .,
allowing . . . Z . . . conduction to take place at
room temperature.

‘Which row in the table shows the missing
words?

X

conductors

semiconductors

conductors

semiconductors

insulators

[Turn over
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Approximate
Mean time/s random
uncertainty/s

18. The letters X, Y and Z represent missing words
from the following passage. . 002

Solids can be divided into 3 broad categories: ) 010
conductors, insulators and semiconductors.

the conduction band is not completely full
and this allows electrons to move easily.

In ..X... the valence band is full.

electrons can move from the valence to the
conduction band at room temperature.

Which row in the table shows the missing
words?

X Y zZ

conductors insulators semiconductors

semiconductors| insulators conductors

insulators semiconductors|  conductors

conductors | semiconductors insulators

insulators conductors | semiconductors|

[X272/12/02] Page nine
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[X272/12/02] Page eight

18. The capacitance of a capacitor is 1000uF. 20. A crystal of silicon is “doped” with arsenic.
The potential difference (p.d.) across the This means that a small number of the silicon
capacitor is 100V. The charge stored by the atoms are replaced with arsenic atoms.

capacitor is 0-10 C. The effect of the doping on the crystal is to

The charge on the capacitor is now reduced to
half its original value. A make it into a photodiode

‘Which row in the table shows the capacitance make it into an insulator
of the capacitor and the p.d. across the

) - increase its resistance
capacitor, for this new value of charge?

decrease its resistance

allow it to conduct in only one direction.
Capacitance/uF p.d./V

1000 200

500 100

[Turn over
1000 100

500 50

50
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17. A circuit is set up as shown.

Page eight

The internal resistance of the supply

negligible.

is

‘Which row in the table shows the potential
difference (p.d.) across the 12Q resistor when
switch S is open and when S is closed?

p.d. across 12 Q2
resistor when S is

open/V

pd. across 12 Q2
yesistor when S is

closed/V

19. A student makes the following statements
about p-n junction devices.

I 1In solar cells, a potential difference is
produced when photons are incident on
the junction.

The photovoltaic effect occurs in solar
cells.

In LEDs, photons are emitted from
the junction when a current is passed
through it.

‘Which of these statements is/are correct?

Tonly

111 only
Iand IT only
I and I1T only
1, I and 111

20. A ball is dropped several times from the same
height.

B 23 130 e ccords the following times for the
the ground.
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A group of students carries out an experiment to investigate the transmission of light
through an optical fibre.

Red light is transmitted through a loop of optical fibre and detected by a photodi
connected to a voltmeter as shown.
volm
photodiode

optcal fib t
source o red lght
Wop

hotodiode produces a voltage proportional to the irradiance of light in

tudents vary the radius, 7, of the loop of optical fibre and measure the volta
produced by the photodiode.

esults are shown in the table.

(@) Using the square ruled paper provided, draw a graph of these resulss.

(8) For use in communication systems, the amount of light transmitted through a
loop of optical fibre must be at least 75% of the value for the fibre with no loop.
With no loop in this fibre the reading on the voltmeter is 0-80 V.

Use your graph to estimate the minimum radius of loop when using this fibre in
communication systems.

Using the same apparatus, the students now wish to determine more pre

the minimum radius of loop when using this fibre in communication systems.

two improvements to the experimental procedure that would ac

[END OF QUESTION PAPER]
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31. A student carries out two experiments using different power supplies connected to
alamp of resistance 6-0 Q.

(a) In the first experiment, the lamp is connected to a power supply of e.m.f. 12V
and internal resistance 2-0Q as shown.

Calculate:

(i) the reading on the ammeter;
(ii) the lost volts;

(ifi) the output power of the lamp.

In the second experiment, the lamp is connected to a different power supply.
“This supply has the same e.m.f. as the supply in part (a) but a different value
of internal resistance.

"The output power of the lamp is now greater.

Assuming the resistance of the lamp has not changed, is the internal resistance
of the new power supply less than, equal to, or greater than the internal
resistance of the original supply?

Justify your answer.
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Readings from the voltmeter and ammeter are used o plot the following graph.

potential
difference/V
140

120 160

280 current/A

(i) Use information from the graph to determine the e.m.f. of the car bat

(i) Caleulate the internal r

(iii) The techs . s a metal spanner acros
the batten

wrrent.

Page twenty-tzco

the terminals of

(=0

1626
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(i) Use information from the graph to determine the e.m.f. of the car bat

(iii) The technician accidently drops a metal s across the terminals of
the battery. short circy

Caleulate the short cireuit current.

Page twenty-tzco

30. (continued)

t0 a headlamp in paral

headlamp.
.

adlamp becomes dimmer when the ignition
switch i rter motor operat

Explain why this happens.

Recent innovations in capacitor technology have led to the development of

‘ultracapacitors”. Ultracapacitors of
are now available with ratings of around 100 F with a m:

By comparison, AA rechargeable c
of charge.

1628
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A thermocouple is  device that produces an e.m.f. when he

thermocouple o

Readings of current and potential differ
settings of the variable resistor R

The graph of p.d. against current

potential difference/V
025

Use information from the graph o find:
() the e.m.£. produced by the thermocoupl

(ii) the internal resistance of the thermocouple.

Page eighteen

gate the operation of a thermocoupl

300 330
current/A
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30.

(continued)

®

magnetic gas valve.

mocouple o

200 1400

200 400

I this thermocouple suitable a
a temperature of 800 °C

y de a gas oven.
to the oven if t out.
ance 012 which operates a

{ 10 gas oven

1 from gas supply

valve is closed.

600 800 1000 1200
temperature"C

600 800 1000 1200
temperature|"C

source of e.m.f. for the gas valve to be open at

©
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Recent innovations in capacitor technology have led to the development of
“ultracapacitors”. Ultracapacitors of a similar size to standard AA rechargeable cells
are now available with ratings of around 100 F with a maximum working voltage of
2:7V.

By comparison, AA rechargeable cells operate at 1-5V and can store up to 3400 mA h
of charge.
(charge in mA'h = current in mA X time in hours)

Use your knowledge of physics to compare the advantages and/or disadvantages of
using ultracapacitors and rechargeable cells. 3)

[Turn over
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Marks
A group of students carries out an experiment to investigate the transmission of light
through an optical fibre.

Red light is transmitted through a loop of optical fibre and detected by a photodiode

connected to a voltmeter as shown.

AL
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32. The charging and discharging of a capacitor are investigated using the circuit

shown.

102 A g

“The power supply has an em.f. of 12V and negligible internal resistance. The
capacitor is initially uncharged.

(a) The switch is connected to A and the capacitor starts to charge. Sketch a
araph showing how the voltage across the plates of the capacitor varies with
time. Your graph should start from the moment the switch is connected to A
until the capacitor is fully charged

Numerical values are only required on the voltage axis.

“The capacitor is now discharged by moving the switch to B.

“The graph of current against time as the capacitor discharges is shown.

current/mA.

Calculate the resistance of R.

Marks
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32 (continued)

(6) The 2201F capacitor is now replaced with one of different value. This new
capacitor i fully charged by moving the switch to A. It is then discharged by
‘moving the switch to B

“The graph of current against time as this capacitor discharges is shown.

currentfmA 23
20
s
10
05

00 10 20 30 40 50 60
timefs

(@) Explain why the value of the initial discharging current remains the same
asin part (b).

(i) How does the capacitance of this capacitor compare with the capacitance
of the original 220uF capacitor?

You must justify your answer.

[Turn over

[X272/12/02) Page twenty-one
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31 (@) Use band theory to explain how

©

Page nineteen [Turn over

I conduction takes place in @ pu

tor s ilicon.

Your explanation should in
band.

Using this data, sugges
that emits blue light.
The remote control for  te

The graph shows the range
light output.

relative
light
output

800

ude the rons, valence band and conduction

nits light. The tabl
junction requi

vision contains an LED.

f wavelengths emitted by the LED and the relatiy

850 900 950 1000
avelength /om

Caleulate the maximum energy of a photon emitted from this LED.
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13. The diagram shows the path of a ray of red
light as it passes from air into substance X.

ray of red light

air

‘The critical angle for the light in substance X
is

A 320
B 41°
C  45°
D 52°
E  90°.

14. The irradiance of light from a point source
is 160 units at a distance of 0-50m from the

W sqporguk

15. An oscilloscope is connected to the output
terminals of a signal generator.

The trace displayed on the screen is shown
below.

Ildiv

-«

1 div
The timebase of the oscilloscope is set at
30 ms/div.

The frequency of the output signal from the
signal generator is

A 42x107°Hz

B 83 x10°Hz
C 0-28Hz
D 42Hz
E 8-3Hz.





