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4 (a) By refarence to the direction of the propdgation of erergy, state what iz meant by a fongftudinal

wave and by a fransverse wave.
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{b)- The intensity of a sound wave passing through airis given by
I= Kvpfea?

whare I is the intensity (powear per unit area),
K is a constant without units,
v iz the spead of sound,
o5 the density of air,
fis the frequency of the wave
and A Is the amplitude of the wave.

Show that both sides of the eguation have the same S1 base units.
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Mark Q4 Mark scheme
(a) longitudinal: vibrations/oscillations (of the
4(a) particles/wave) are parallel to the direction
or in the same direction (of the
propagation of energy) B1
transverse: vibrations/oscillations (of the
particles/wave) are perpendicular to the
direction (of the propagation of energy) B1 [2]
4(b) (b) LHS: intensity = power / area
units: kg m s x m x s=1 x m=2
or kg m?s-3 x m-2 B1
RHS: units: m s x kg m= x s72 x m? M1
LHS and RHS both kg s7° A13 [3]
(c)(i) change/difference in the observed/apparent
a(c)(i) frequency when the source is moving (relative
to the observer) B1 [1]
(c)(ii) wavelength increases/frequency
decreases/red shift B1 [1]
(d) observed frequency = vi/ (v-v) C1
4(c)(ii) 550 = (340 x 510) / (340 — v,) Ci
vy =25(24.7)ms” A1 [3]
[Total: 10]
4(d)
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(e} {i) Describe the Doppler effect.

froqueney uohen Here 5. mohon, behweea the obiervec £ sourc. i)

(Il A distant star is moving away from a stationary observer,
State the effect of the motion on the light chserved from the star.
Kbt Jgiad. becomen. . Jesh. hoghbu.. 8106 Eresieog. ...

............. 1

(d) A carlravels at a constant speed towards a stationary cbserver. The homiof the car sounds at
& frequency of 510Hz and the observer hears a fraguancy of 550 Hz. The speed of sound in

air is 340ms"1. G E
Calculate the speed of the car.
Fo = Fax¥
S10¥ BEO i LS
550 = S19X =3¢ Vova
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[Total: 10)

Select
page

Your

m MIDDLE Low

Mark Q4 Mark scheme
(a) longitudinal: vibrations/oscillations (of the
4(a) particles/wave) are parallel to the direction
or in the same direction (of the
propagation of energy) B1
transverse: vibrations/oscillations (of the
particles/wave) are perpendicular to the
direction (of the propagation of energy) B1 [2]
4(b) (b) LHS: intensity = power / area
units: kg m s x m x s=1 x m=2
or kg m?s-3 x m-2 B1
RHS: units: m s x kg m= x s72 x m? M1
LHS and RHS both kg s7° A13 [3]
(c)(i) change/difference in the observed/apparent
a(c)(i) frequency when the source is moving (relative
to the observer) B1 [1]
(c)(ii) wavelength increases/frequency
decreases/red shift B1 [1]
(d) observed frequency = vi/ (v-v) C1
4(c)(ii) 550 = (340 x 510) / (340 — v,) Ci
vy =25(24.7)ms” A1 [3]
[Total: 10]
4(d)
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(b)
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By reference to the direction of the propagation of energy, state what is meant by a lengitudinal
wave and by a Iransvarse Wava. ,
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The intensity of a sbund wave passing through airis given.by
I'= Kupf2a?

where [ is the intensity (power per unit area),

K is & constant without units,

v is the speed of sound, Pt

s the density of air, e

fis the frequency of the wave .

and A Iz the amplitude of the wave.

Show thaI both sides of the equation have ihﬂ same S1 base unils.
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4(c)(i)

4(c](ii)

4(d)
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Q4 Mark scheme
(a) longitudinal: vibrations/oscillations (of the

particles/wave) are parallel to the direction

or in the same direction (of the

propagation of energy) B1

transverse: vibrations/oscillations (of the

particles/wave) are perpendicular to the

direction (of the propagation of energy) B1 [2]
(b) LHS: intensity = power / area

units: kg m s x m x s=1 x m=2

or kg m?s-3 x m-2 B1

RHS: units: m s x kg m= x s72 x m? M1

LHS and RHS both kg s7° A13 [3]
(c)(i) change/difference in the observed/apparent

frequency when the source is moving (relative

to the observer) B1 [1]
(c)(ii) wavelength increases/frequency

decreases/red shift B1 [1]
(d) observed frequency = vi/ (v-v) C1

550 = (340 x 510) / (340 - v,) C1

Ve =25(24.7)m s A1 [3]

[Total: 10]
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() () Describe the Doppier effect
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(i} A distant star iz maving away from a stationary observer,

State the affect of the motion on the light-observed from the star,
s ol

smmmrrrighene e g b o e s r pr O AR AR R R R P R AR RE R

(d) A cartravels at a constant speed fowands a stationary observer. The horn of tha car sounds at
a fraquancy of 510Hz and tha observer haars a fraquency of 550 Hz. The spead of sound in
alris 340ms1.

Calculate the speed of the car.
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[Total: 10]
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4(c)(i)

4(c](ii)
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Q4 Mark scheme
(a) longitudinal: vibrations/oscillations (of the

particles/wave) are parallel to the direction

or in the same direction (of the

propagation of energy) B1

transverse: vibrations/oscillations (of the

particles/wave) are perpendicular to the

direction (of the propagation of energy) B1 [2]
(b) LHS: intensity = power / area

units: kg m s x m x s=1 x m=2

or kg m?s-3 x m-2 B1

RHS: units: m s x kg m= x s72 x m? M1

LHS and RHS both kg s7° A13 [3]
(c)(i) change/difference in the observed/apparent

frequency when the source is moving (relative

to the observer) B1 [1]
(c)(ii) wavelength increases/frequency

decreases/red shift B1 [1]
(d) observed frequency = vi/ (v-v) C1

550 = (340 x 510) / (340 - v,) C1

Ve =25(24.7)m s A1 [3]

[Total: 10]
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4

(a) By reference to the direction of the propagation of energy, state what is meant by a fongifudinal
wave and by a fransversa wave.
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(b} The intensity of & sdund wave passing through air is given by
I'= Kiprea2

where I Is the Intensily (power per unit aréa ofwd
K is & constant witfiout units, ) poust = —Jﬁ—r

vis the speed of sound,

plE'thB mm&1r, - TGS = -[-M;d'
fis the fraquancy of the wave . P € .
and 4 is the amplitude of the wave. : - = Kgms M
oL =
w that both sides of the equation have the same S1 base units. _ E u"s"
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4(b)

4(c)(i)

4(c)(ii)
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Examiner marks and comments

Your
Mark Mark Comment
0/2 These definitions make no sense and do not describe the waves
in the detail required.
0/3 Correct equation for power but mathematical error made in
analysis.
There is an apparent change in the frequency base units to
make units on each side of the equation equal means that no
credit can be awarded.
1/1  Clear description given.
1/1  Correct statement made.
2/3 Good presentation of equation and correct substitution of
values. Mathematical error made in the third line hence
incorrect final answer and loss of one mark.
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< Sp‘;';‘e’t } MIDDLE Low

{e) (i) Descrba the Doppler effect.

....... The . Ceaage o ?.PW“"F’ MT"M Your Examiner marks and comments
........ ﬁwwwmf 4}‘“#4- seuwe o QH_EE.‘.{E..________.[H Mark Mark Comment
{li) A distant star is moving away from a stafionary chserver. 4(a) 0/2 These definitions make no sense and do not describe the waves
in the detail required.

sﬂnmma aﬁactnfﬂmmaﬁm unﬂ-allghtnhaanrad‘rrmme star.

Vi APPAE.. firw P degease

e susasimt et e e e s oo mesasese 1 4(b) 0/3  Correct equation for power but mathematical error made in
{d) Acartravels at a constant speed towards a stationary observer. The hom.of the ear sounds at analysis.
a frequency of 510Hz and the observer hears a frequency of S50Hz. The spead of sound in There is an apparent change in the frequency base units to
alria S40me™. make units on each side of the equation equal means that no
salculate the speed of the car, credit can be awarded.
:r- '@ 4(c)(i) 1/1  Clear description given.
&
)
gs0 = (o= ) 1o
We = Buo
Fo-Vs a(c)(ii) 1/1  Correct statement made.
e = 13bon = “MOVs _
speed = '3‘3‘5 ms~ [3)
#132bd = LAV
- [Total: 10]
V= 33
4(d) 2/3 Good presentation of equation and correct substitution of
values. Mathematical error made in the third line hence

incorrect final answer and loss of one mark.
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