M1.(a) induced emfin the loop must be caused by changing magnetic flux through the loop v/

magnetic flux change must be caused by the wave passing through the loop
so the wave has a magnetic nature v/

(b)  Use another dipole aligned with the transmitter detects an electric field which
changesv

(c) The mark scheme gives some guidance as to what statements are
expected to be seen in a1 or 2 mark (L1), 3 or 4 mark (L2) and 5 or 6
mark (L3) answer. Guidance provided in section 3.10 of the ‘Mark
Scheme Instructions’ document should be used to assist in marking this

question.
Mark [ Criteria QowcC
6 All three aspects covered: [ The student

presents
A full description of Hertz's | relevant
experiment including a clear | information

description of how the coherently,
wavelength was determined | employing

and how frequency and structure, style
wavelength are combined | and sp&g to
to work out speed. render
Analysis of Maxwell's meaning clear.

prediction by stating link to [ The text is
em waves and calculation |legible
of speed from the formula.

Outline of Fizeau’s
experiment to calculate
speed of light, and result in
line with Maxwell’s formula.

5 Two of the three aspects
fully covered, with some
detail missing from the
third.

Page 2



4 One aspect fully covered, The student
with some detail missing presents
from the other two relevant
information
Or and in a way
which assists
Two aspects fully covered, |the
with little or no relevant communicatio
information about the third. | n of meaning.
The text is
3 All three aspects partially legible. Sp&g
covered, with some detail are sufficiently
missing from each accurate not to
obscure
Or meaning.
One aspect fully covered,
with little or no relevant
information about the other
two
2 Two aspects partially The student
covered, with little or no presents some
relevant information about | relevant
the third. information in
a simple form.
1 One aspect partially The text is
covered, with little or no usually legible.
relevant information about | Sp&g allow
the other two. meaning to be
derived
although
errors are
sometimes
obstructive.
0 Little or no relevant The student’s

information about any of the
three aspects.

presentation,
spelling
punctuation
and grammar
seriously
obstruct
understanding.

The following statements are likely to be present:

To measure the speed:

diagram showing or clear description of transmitter, reflector and receiver

between them.

stationary waves set up between the transmitter and reflector
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M2.

(ii)

M3.(a)

. interference between incident and reflected waves.

. determine wavelength by measuring distance between nodes / antinodes
. measured / known frequency of the radio wave
. Calculate speed using v = fA

How it supports Maxwell’s prediction:

. Maxwell result developed from a prediction of e-m waves

. Evidence of a substitution of data from the data booklet into the formula to give
result for speed

. The speed of radio waves is the same as the speed of electromagnetic waves

predicted by Maxwell

Experimental evidence that suggests light is an em wave:

. Fizeau determined speed of light waves
. outline detail of experiment
. agreement with value predicted by Maxwell suggests light waves are also

electromagnetic waves

(i) reflected waves and incident waves form a stationary/standing
wave pattern or interfere/reinforce/cancel (1)
nodes formed where signal is a minimum (1)

M2 =1.5(m)[or A =3 (m)]
[or nodes formed at half-wavelength separation] (1)

_30x10°

(use of ¢ = f gives) 2x18 (1)

= 100 MHz (1)

two waves in phase in planes perpendicular to each other (1)
waves labelled E and B (or similar) (1)
direction of propagation shown or stated (1)
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(b)

(i)

(ii)

magnetic wave causes alternating magnetic field (or flux) through loop

(1)

induced emf in loop due to changing magnetic flux (in loop) (1)

radio wave is polarised (1)
no magnetic flux passes through the loop in new position (1)

[7]
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