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The correct answeris Abecause

e 50% of unpolarised light will be transmitted through any given
polariser

o Thisis because light can be splitinto vertical and horizonal
components at ?0°to each other

o The components of lightin the direction of the polariser will pass
through, but components of light at 20° will not

e Therefore, once the light has passed through the first polariser, the
intensity is 50% of the originalunpolarised light

e When we add a second polariser, it will only allow components of light
at the correct polarisation to pass through:

o When the axes of the first and second filters are aligned parallel,
then all of the light which passes through by the first polariser will
pass through the second

o When the polarisers are at 20° to each otherno light will pass
through second polariser

o By symmetry, 50% of the light will pass through the second
polariserifitis rotated to 45°

e At180°the polarisers are parallel and so 100% of light passes
through

o Since 225° =180° +45°, then the intensity of lightis reduced by
another 50%

o Therefore 50% x 50% = 25% of the unpolarised light is
transmitted through both filters

The correct answeris Bbecause:

e Lightreflecting fromyourleft eye to the mirror will be polarised in the
horizontal direction by the polariserin the leftlens

e [tretains this polarisation when it reflects from the mirror, remaining
horizontally polarised
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» None of thislight can then pass through the vertical polariserin the
rightlens
o Therefore, theleftlens appears black to yourright eye as no light
can pass through
» Light from elsewhere has not been polarised before reaching the
rightlens and so will appear the same as before you shut your left eye
o Therefore, the surroundings are still visible as before

The correct answeris B because:

» Thewave formed along the ropeis a transverse wave
o The oscillations are perpendicular to the direction of travel
» Direction of travel is to the right, as shown in the diagram
» The particles can only oscillate in a vertical motion (up and down)
» The diagram below shows the wave aninstant later, moving the wave
to the right

Diirection of braval
J ] g

» The particle K willmove according to the form of the wave:
o Asuddennegative peak
o Agradualincrease to maximum
o Ahigh value of displacement
o And afinal suddenjump down
» Therefore the correct answerisB
PR the {Igrl‘aph shcwsla fmg hegatiule distptaclement with a
e positive peak, this is the opposite direction to what would

happento particle K

the graph shows along positive displacement followed
by a gradual decrease and a final negative peak whichis
the opposite order to what would happen to particle K

Cisincorrect
as
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Disincorrect

the graph shows a long negative displacement with a
as

positive peak, this is the opposite direction to what would
happento particle K

4

The correct answeris C because:

¢ |ntensityis proportional to the square of the amplitude:
o JxA?

Therefore, since I= Incoszﬁ
o A ocﬁ
o A= F'IDCOSZQ

= 2
JEI-II} AE}

o Therefore, A = J'Auzcoszﬁ =Ancosﬁ

Power, Pis proportional to intensity, Pocf
o Therefore, PexAZ2

Since the received amplitude is given by 4 chnszé‘
Therefore the correct answeris C

The correct answeris C because:

. I=Inc0326'
s 2
Iucos 7}

= coslf

— .lh.ll-—t 'p"|Dh"

cosf

2

1
When cosf = > 8=60°

Therefore the correct answeris C
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The correct answeris D because:

o JxAZand o f?
o I,x(2f)

o Iz isincreasedby afactorof 4

1 ¥\
™ IIOE EA
o I isdecreasedbyafactorof?

» Therefore the correct answerisD

The carrect answeris D hecause:

e Thelight cominginto the polariserinitially is from the Sun
e This means the lightis unpolarised
e |funpolarised light passes through a polariser then the amount

transmitted, regardless of angle of the polariser, is 50%

I

1
e Therefore the ratio of —isalways 0.5

)

e ThisisanswerD
Areally common mistake is to forget that the incoming light is unpolarised
- itis only when dealing with two polarisers that we see achanging value
of light transmitted.

8

The correct answeris C because:

e Allelectromagnetic waves are transverse
e This means they canbe polarised and follow Malus’ Law which
predicts the intensity of the polarised light
e Allelectromagnetic waves travel at the same speed, the speed of
light, in avacuum
o Bothof these statements areinrowC
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only those waves which are emitted
from a point source and spreading out
in a spherical pattern follow the inverse
square law

Aisincorrect as

amplitude can easily be changed,
B isincorrect as |either by energy being transferred or
throughinterference, for example

electromagnetic waves canbe
polarised but are not always, this
depends onthe orientation of
polarisers

Disincorrect as

The correct answeris A because:

1
Intensity is proportionalto —

=
0.25I,
e Therefore the intensity of light at the second star is Gr)2
F
A s L
L] T aE wne ma
PIYRIENES 4x B2 ™ 36

This is answer A
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The carrect answeris D because:

¢ Incident light from the Sunisunpolarised

e Onreflection from the surface of a pond thislight becomes
completely plane polarised

e This eliminates options Aand C
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When refraction occurs, polarisation does not

However, there will be less light in the same plane of vibration as the
reflected light

Therefore the refracted light is partially plane polarised

Thisis answerD

This question requires you to think about the nature of the light remaining
after the reflection has occurred, as well as knowing that reflection
causes polarisation and refraction does not.
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