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Which of the following is an SI base unit?

0 ampere
0 B charge
O C coulomb

0 D curremt

< e {:If+v

v
i -
0 C£+V
i
0o E-1
f

w hm rhc curra.nl is L.

The internal resistance r is given by

3 AISC [3007‘!

] B9C

|

!@ 5400 C

C 1500 C




4 The level of detail in an ultrasound scan can be mlamsad

igher frequency.

£ B higher wave speed.
O C longer pulse duration,

£3 D longer wavelength.

5

Which graph correctly shows how the current / varies w1th
a negative temperature coefficient thermistor?

1



0 A 025m
0 B 0350m
0 .00 m




8 When a charge of 2.0 C passes through a light bulb,

What is the potential difference across the bulb?
0O A 04V

w=aQv
()25 v
adele

gDV




Wave speed

Which row of the table correctly describes the appm‘ems,
sound from the siren caused by the Doppler effect?

. Frequency Waifg :
{D @ I no change increases >
_[__] B ~ dr;c;e_ases decreases
D C no chéngc decreases
1D D increases

increases




11 The list of data, formulae and relationships states _

Current

Show that the units on each side of the €quation are c
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12 The diagram represents the position of particles before a progressive
the wave passcs.

evosasdseganussEElS esecsssns

e 8 0 0 @ « & 0 008 s 8 8 & &

(a) On the axes below, draw a corresponding graph of d:splaoemsﬁ;
particle position and label the wavelength.

displacement

At

{b) Suggest what type of progressive wave could be | :




13 Surveyors sometimes use laser rangefinders to measure the dlsmnce 10 obj
buildings and trees.

A reflector is placed on the object. The rangefinder emits pulses of hght
them when they return after being reflected.

(a) State why the laser light is emitted in pulses.

A e fecteok "'J\"" ot

(b) The rangefinder measures distances between 50 ¢m and 1 km.




| igh k d R
I s show larising filters on a light background.
& » photographs show two po g : ; " :
5 [J;]:“;m] I;}miw,r-tpl1 | and Photograph 2 being taken. one of the polarising filiers is
C S (- .

rotated through 90°.

Photograph 2

Photograph |

State what is meant by polarisation and explain the observed difference between th
appearance of the polarising filters in the two photographs. ;

e Res -}-v-rc-l-—hj osai llatfrions

T rensvezc

polerners a3  sov~
bloc bedt

rs  blockect



electron

ground state

15t excited state

Ind excited state

3rd excited state

In this model an electron can orbit the nucleus at different energy levels, some
are shown in the diagram. o3

(a) State what is meant by excited with reference to this model.

(b) Calculate the highest frequency of radiation that cc
involved in transitions between energy leye]sghg




16 (a) State what is meant by the principle ufsupcrpositioq ofwave_s.'_.' :

When (arey cor

The eanldc & c‘..ws,.q..lif.'
Tre eedor Swwm of
o€

(b) A teacher demonstrating superposition set up two speakers in a
students stood in different positions throughout the laboratory. Th
single note through one of the speakers. I

The teacher then played the note through both speakers and asked tl
describe their observations. Students in some positions said the sc
students in other positions said the sound got quieter.

The students noted positions of louder sound L and quieter s
shown in the diagram. :

Q



Portw trbfaice of

(i) The wavelength of the note was 0.8 m.
The following distances were measured:

XtoL =16m
YtoL =24m
XtoQ =1.7m
YtoQ =21m

Using the distances given, explain why the sound is loud at L, and quiet atQ.

Waves «Q—ém _____
L"( T~ fL‘-v"—C

o mbructnely )




17*(a) A melal surface is illuminated with light of a single frequency. This frequency is
above the threshold frequency of the metal and so electrons are emitted. The
electron emission is measured.

The intensity of the incident light is then decreased but its frequency
unchanged. iy

Describe the change in electron emission that would be observed and h
would be explained by the wave theory and by the particle theory ¢

-R«.Le @'\C E iSO f‘@(‘*

emibs \ess  elechons
*Perbrele: \nhanike « no. of
One- fo-one o

€ [echton <epmitiel

(b) Light of frequency 7.3 x 10" Hz is i
maximum kinetic energy observed



- PMT

18 A student designed a circuit to switch on a light when it gets dark,
The circuit contained a light dependent resistor (LDR) in Series wi
control the light level at which the lighting circuit is switched

The student placed a lamp at different distances from the.

radiation flux incident on the LDR was measured using
of the LDR was measured.

The results are shown in the table,

[ Incident
radiation flux /
Wm?

0.04




(a) Use the results in the table to complete the graph.

Baawns
e

Resistance of
LDR/kQ




(h) The lighting eircuit will switch on when the potential difference across XY

Determine the required resistance R of the variable resistor so that the |
will switch on when the incident radiation flux is 0.25 W mGas

Wha. L2 TS
is Seo N

6.6 = 6x ‘5&0 )
Too+R
SO0 +R = S0

(¢) Apart from eliminating human CITOT, Suggy
radiation flux sensor connected to a data log
the graph. PR



19 The photograph shows a satellite television dish.

Electromagnetic radiation from a communications satellite 1s r
to the detector,

(a) The radiation used has a frequency of 12.6 GHz.

/\: (&

f

(i) State the region of the electroma



PMT

(¢c) The reflector containg many small holes,

(i) Use the photograph to estimate the diameter of the holey

L
[ ]
L]
]
®
»
»
*
»

Q{‘: ZMW\

(i) Itis important that the radiation is reflected to the detector with (he muximum
possible power,

Use the idea of diffraction effects to explain why the radlation is ref
from solid metal.

Holes are  pmoch S
tTwvwe ~avel A

o{-F-C et +ron

- YMakes T+
AffLecte less



20 “The photograph shows a heating section from a toaster. This coneisis of 8 [ongetiing PMT

metal sirip mounted on an insuluiing material

metnl strp

insulating materil

The metal strip carrie & Current producing high temperatine, As o result, infrared
radiaticn is emitted whifch-tomsts-bread. e

(2] # siudent is asked 1o identify the metal used for the stnp by calculating its ft':l_s_-iil_w-i!- ]
The student tikes measurements of the resistance snd dimensions of the metal siop.

—

(i} The photogrph shows the student measuring the width of the metal strip

metal strp
inaulating matenal

Comment an the use of this method to measure the width of the metal strip

Tk—c_ P,...ecrsro,\ Q-P rocl—— TS 1MM/

W\"‘dl'\ Creates co l,.,-J_{’ V’MJ“}A

€rror. A— rmreronels- TS wove 5‘!~F-L~U—c



The student oblained the f

(i) following measurements for 4 sample of the melsll'm

resistance = 1K £
Jength = 48.5 em
width = 1.5 mm
thickness = 0,24 mm

Caleulate the resistivity of the metal in £ m,

= 1'3 X19° ‘./Lw\

)
QQ
X
T
(Vo
X
S

“
x

o
1o
Fale
R
Q)
»: e

Resistivity =

by The following information is shown on the toaster,

1400 W, 230 V

Caleulate the total resistance of the metal strips in the

Pz




21 Cut gemstones used in jewellery “sparkle” because a large proportion Ofthe
light undergoes total internal reflection. An example of total mtemal reﬂacnpn
gemstone is shown in the diagram.

(a) Diamond is a popular gemstone because it has a very

Show that the refractive index of diamond is about 2.4,

speed of Tight in diamond = 1.24 = 108 ms!

N=2<S = 3.00x0°




p) Imitation gemstones can be made from glass.
{

The dingrams show incident light at a boundary of glass with air and at &
diamond with air. The angle of incidence is 28° in cach cass. i

Use appropriate caleulations to determine what happens to the |Ighlll! St
complete the diagrams to show this, labelling the relevant angles. ‘

refractive index of glass = 1,50

DTami)no(.' Sin Qc




an imitations made

(c) Suggest why diamonds sparkle morc th

Drawend  hes el

crnele  So  wect L

foda!l Tnternel r-mcl-ec-ﬁ





