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1 A progressive wave travels along a rope in the direction M to N.

X marks a point on the rope.

direction of energy transfer

Where will X be after 0.15 s? AN PP 0-20¢
§ w0
A below MN by 0.20 m
B above MN by 0.20 m E] 0 ‘IYS < _?_ T
- 4

(o Wby0.15m
D MbeO.?Sm

(Total 1 mark)

2 The diagram shows a string stretched between two fixed points O and R which are 120 cm apart.

P and Q are points on the string.

OP =30cm
0Q=90cm

At a certain frequency the String vibrates at its first harmonic. v
P and Q oscillate in phase. ‘V\ L‘lﬁt

The frequency is gradually increased.
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What is the next harmonic at which P and Q will oscillate in phase?

A second —
B third (@]
C fourth
D fifth -

(Total 1 mark)

3 The diagrams show the displacement—distance graph for a wave and the displacement-time
i graph for a point in the wave.

displacemeng /m displacemeng /' m
1 1
% 20 / 40\ 60 %0 1 2 3
% distance / m 1 time /s
— P A

Which is correct for this wave?

0

A: \S-M

A The ampgli#fde is 3.0 m.
Az Om

B ThewWh is 6 m.
. -
c Thesyeﬁiss.Sms”. : \/‘.“Ex Clo x 40 6-67&4\!

0

0
"

o]

0:167 H=z

D The frequency is 0.17 Hz. ‘g A
4 (Total 1 mark)

4 The diagram shows a stationary wave on a string at one instant in time.

P, Q and R are three points on the string.

|

P+0 i phase A Ay 7 Ag

P Q
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Which row is correct?

_A |Pisinantiphase with R P has the same amplitude as Q |I|
B |Pis oWse with R P has the sam plitude as R
C |Pisin phase with Q P has the sMplitude asR
D |Pis ou’w/dop{ase with Q P has a smaller amplitude than R —

(Total 1 mark)

A wave travels along a water surface.

The variation with time of the displacement of a water particle at the surface is shown.

displacement

A

time

T

What properties of the wave are represented by w and z?

w <

A Bbé frege@ncy
B amplitude wayglefigth

C wayefength

9]

0

O
)
0

o]

D amplitude period

(Total 1 mark)
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6 Two points on a progressive wave are out of phase by 0.41 rad.

What is this phase difference?

Ao (@]

B 47° O’4‘| X 2‘0 - 23.+q
c 74 S}

D 148°

(Total 1 mark)

7 A wave travels across the surface of water.
- The diagram shows how the displacement of water particles at the surface varies with distance.

A

A

displacement

distance

=

N
v

Which row correctly describes both w and z?

w 4

A amplitude wavelength

B hah‘-/auapﬁﬁJde Md
Cc hWtude wavelength
D amplitude M

0] [o] [o] [o

(Total 1 mark)
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8 Unpolarised light travels through two polarising filters X and Y and is then incident on a screen.
" When X and Y are arranged as shown, there is a maximum intensity on the screen.

X is held stationary but Y is rotated in a plane at right angles to the beam so that & increases.

screen

What are the next three values of 8, in rad, for which the beam hits the screen with maximum

intensity?
, I Mo & 0, Han ey T d
, 1ns (b} ddion)

C & 2m3n E

D 27, 4nm, 6n

(Total 1 mark)

The diagram shows the cross-section of a progressive transverse wave travelling at 24 cm s™! on
water. The amplitude of the wave is 2.0 cm and the frequency is 4.0 Hz.

Q )F.!: 3: =6.0
) £ 40 “

!

S not to scale
Which statement is correct?
i The phase difference between particles at P and S is grad. |Z|
B The dis’taaegbetween PandRis6.0cm. B.0w
C The partMocity at Qis a maximum. M jduaga
D Particles at P and R are in phase. A,,i", Ph‘u'

(Total -
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10 Stationary waves are set up on a rope of length 1.0 m fixed at both ends.

Which statement is not correct?

A The first harmonic has a wavelength of 2.0 m. / >\= N © a E
The midpoint of the rope is always stationary for = k\jt

B even-numbered harmonics. \/

C A harmonic of wavelength 0.4 m can be set up on the rope. \/ WE

D There are five nodes on the rope for the fifth harmonic. )@ EI R‘éq

(Total 1 mark)

11 A sonar transmitter on a ship produces pulses of sound waves.
"| Each pulse of sound waves contains 12 complete oscillations.

The frequency of these waves is 8.0 kHz and the speed of sound in seawater is 1.5 x 103 m s,

What is the length of one pulse in seawater? 2

)‘: 1_ 1S xi0
5

= 2087 wm

A 0.188m
80 x10°

B 225m

C 225x10°m

L=12)= (201875 = 2.25 wA

o] Lo o] [

D 1.44x10°m

(Total 1 mark)

12 The frequency of the first harmonic of a wire fixed at both ends is 300 Hz.
The tension in the wire is now doubled.

What is the frequency of the first harmonic after this change?

A 150 Hz [=] 5: -2L|_ }; fxﬁ
B 210Hz [=]

C 420z B ’gt . >3 ‘f = £ Ta
D 600 Hz [=] J:I'-, JT—.'-;: ) ’ 'T:,

(Total 1 mark)

52 %rI $i- 2= [2x300
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13 The fundamental frequency f'is the lowest frequency heard when a stretched string is vibrating.

The string is now lightly touched one third of the way along its length.

What is the lowest frequency heard?

v Af\E
s 2 = =

c f S M
Dy ] 2‘3_.'.35

(Total 1 mark)

|
14.| Two points on a progressive wave have a phase difference of % rad

The speed of the wave is 340 m s~

What is the frequency of the wave when the minimum distance between the two points is 0.12
m?

A 240Hz (@] EY_ A = 0:12A m
4

B 470 Hz -
G 1400t L pd > A= | +4u
D 2800 Hz o

(Total 1 mark)

g: l: ?ﬁ, = 236 Hz
£ Tee
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15 Which statement is correct about the properties of an unpolarised electromagnetic wave as it
"I passes through a polariser?
A The wave remains u@aﬂﬁed.
B The wave doeaual’pass through the polariser.
C The wave’s electric field oscillates al the direction of travel.
D The intensity of the wave is reduced. E
(Total 1 mark)
A uniform wire, fixed at both ends, is plucked in the middle so that it vibrates at the first harmonic
16. as shown.

1‘ wire 1\

fixed end P Q fixed end

What is the phase difference between the oscillations of the particles at P and Q?

i Zero |E|

B %rad 'ﬂua' in Hee Sowe

L dickin & Hu tome e
2 |!a

D :——rad P‘M’u O

(Total 1 mark)
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17 The graph shows how the vertical height of a travelling wave varies with distance along the path

of the wave.
4
3
2 ;
1 4
Vertical
height (-
incm
_ | J
-2
3
4+ - - -
0 2 4 6 3 10 12

Horizontal distance in cm

The speed of the wave is 20cm s

What is the period of the wave?

A 0.1s

E 0.2s E f:x_: -22::.0 H,z
C 50s £ 0

D 10.0s

|
.; S (o) (Total 1 mark)
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What is the phase difference between two points 0.16 m apart on a progressive sound wave of

18. frequency 256 Hz?

speed of sound =330 m s~

A g )\‘: v 330 - 1. 28T wa
£ PRY4

oA

016 . 0124 o wove apele
< =] .2 % o

|4

Lo T
& ¥

(Total 1 mark)

p = AT x 024 = 2F *

19 The frequency of the first harmonic of a standing wave on a wire is f. The length of the wire and
"I tension in the wire are both doubled.

What is the frequency of the first harmonic as a result?

| [T
L &: — -
A f o] 20|

c VZ2f L
D 2f -E = f L, -r!l
2 .
L.z 1-, (Total 1 mark)

L aJ2 -5 125,

R
¥

2
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