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29 Wave generators at points X and Y produce water waves of the same wavelength. At point Z, the
waves from X have the same amplitude as the waves from Y. Distances XZ and YZ are as
shown.

oY

)\ 24cm 34cm

.28 ‘

When the wave generators operate in phase, the:amplitude of escillation,at Z is zero.

What could be the wavelength of the waves?

A 2cm B 3cm @4cm D 6cm
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26 The diagram shows two sources of waves S; and S,. The sources oscillate with a phase

difference of 180°.y
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5 Two sources S, and S, of sound are situated 80cm apart in air, as shown in Fig. 5.1.

'R y X
h=pttb

h /( goy* (100
h - 128 crm

Fig. 5.1

The frequency of vibration can be varied. The two sources always vibrate in phase but have
different amplitudes of vibration.

A microphone M is situated a distance 100cm from S, along a line that is normal to S, S,

As the frequency of S, and S, is gradually increased, the microphone M detects maxima and
minima of intensity of sound.



(a) State the two conditions that must be satisfied for the intensity of sound at M to be
zero.

g (. (LV" ..... P hant A tum e bek ween W‘fz/v{ wiavey

3. Pl o(AHme bebwetn wWave, - nA  wheve ,:0.5,1.5, 25

[2]
(b) The speed of sound in Iﬁli skT W
The frequency:of the d from and S is in ed. Determifie the number of
minima that will be det y Iﬁa@h ﬁ; to 4.0kHz.
- k . ™ x =]
potn diff" -
'F .l. { 'lL ne=3.5
018 = nv. {=¢3Hz | {=116TH f= 415k
f

NUMDEr = ... (4]
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29 Light of wavelength 700 nm is incident on a pair of slits, forming fringes 3.0 mm apart on a screen.

What is the fringe spacing when light of wavelength 350 nm is used and the slit separation is
doubled? WAVES 2008

A 0.75mm B 1.5mm C 3.0mm D 6.0mm
e hod ,Fw\JJ 1= AP
A 00nm 12 Az 35D nn &
T 2= 7 90 oK A xd |
r o, S Lo, I ] A
Xn= X S0 Xp= 3



29 The diagrams show the arrangement of apparatus for a Young's slits experiment and also part of
the pattern formed on the screen with a ruler placed next to it.

screen —
1/
_ & n=30-21
| . g 3mm
laser ' 'I
light | 0.90 mm
" 2= AD
- 5.0m " ~
3x107 = A (S)
0.4x10°>
dark — = A= G4 x1D " m
- —— 30mm
bright _;[21”"“
—
20 Mm
—
—

What is the wavelength of the light?

A 48x10"m 5.4x1o—7m C 32x10°m D 34x10°m
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28 Monochromatic light of wavelength A is incident on two narrow slits S and S;, a small distance
apart. A series of bright and dark fringes are observed on a screen a long distance away from the
slits.

| __screen

light

—_—
wavelength A
_—

=———

Which equation is correct for all positive values of n? fM’“A d" ]£ @
A SP-SP= %

B S,;P—SP=ni n=| i OU'H’ ’(‘"‘i) %

C SP-SP=(n-1)1v N=2 rIMhW’H"‘(a’%Dh [$A

D S;P-SiP=(n+7)4
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26 Two identical loudspeakers are connected in series to an a.c. supply, as shown. “'0 bb Wduw ) -“/‘JJ
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5

(a) State three conditions required for maxima to be formed in an interference pattern

produced by two sources of microwaves.

L Peane diff: O e W phase

(b) A microwave source M emits microwaves of frequency 12 GHz. Show that the wavelength

of the microwaves is 0.025m.

\/—.{»X
3w 0 =(12x10") X
N 0.025m

For 2 91
Examiner's shown in Fig 5.1.

S
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The microwave detector gives a maximum reading at O.

State the variation in the readings on the microwave detector as it is moved slowly along
the line from O to P.

e,

(d) The microwave source M is replaced by a source of coherent light.
State two changes that must be made to the slits in Fig. 5.1 in order to observe an
interference pattern.

1. Decraase "l size

st b ~lhe gire o wove(w{[h bb

om e delechy  inoeancs  and ddosmse

(c) Two slits S; and S, are placed in front of the microwave source M described in (b), as

For
Examiner's
Use

Ugl/l\'

yﬂh d,i&: n
OﬂO "O:lg A
0.0LS

n==6

—

P

microwave
detector

e < T X R

Fig. 5.1 (not to scale)

are equal. A microwave detector is moved from O to P. The
nce S,P is 0.90m.

9702/21/M/J/13



(a) Two overlapping waves of the same type travel in the same direction. The variation with

6 The speed of the waves is 240ms™'. The waves are coherent and produce an interference
distance x of the displacement y of each wave is shown in Fig. 6.1. pattern.
3.0 & S (i) Explain the meaning of coherence and interference.
ylem |17 / coherence: Mwam ....... 'A.ﬂ e A (‘,OWSIM[ ....... ?MM(M ........... et
A .
20 . . Aot Aneiv waokien,
: interference: ... Wt Two  wave el M ..... o P oml/‘"’k‘e’ .............
y, A 1N -
o fE A ‘ produce o e wave  whids i "l Yemtkord o Lol
' [2]
/.
(i) Use Fig. 6.1 to determine the frequency of the waves.
0 : vefy
0 0.5 1.0 FRY 1.5 2.0 2.5 3.0 3.5 7 4.0
x/m T
’ 240 = £(3-2)
\
-1.0 { = IS Ha
N A 4 y 4 ——
4 i e L frequency = ?S' ................... Hz [2]
- B N © UCLES 2015 9702/23/M/J/15
-2.0 &
v light of wavelength A of 546 ny cident on the slits S, and S,. The slits are a distance
0. W LT istance betwe lits and the screen is 85cm.
\‘ 4
-3.0 Two points on the screen are labelled A and B. The path difference between S,A and S,A is
zero. The path difference between S;B and S,B is 2.51. Maxima and minima of intensity of
Fig. 6.1 light are produced on the screen. 3
o N-*
. . - 2.5
(iii) State the phase difference between the waves. (i) Calculate the distance AB. ] = n h LZ
i oS™ =
i W : prea il %
phase difference = .ccnininmd Yrnnmaname s [1] — nel
A
(iv) Use the principle of superposition to sketch, on Fig. 6.1, the resultant wave. [2] o S-L% MD"? X (8§ 5 {)’D) 4 19"" .

(b) An interference pattern is produced with the arrangement shown in Fig. 6.2.

L= AD
o g n=l5
Sy -- =0
S o
85¢cm ;screen

Fig. 6.2 (not to scale)

waﬁﬁoe

100 nm
a= 3.99 %107

(0.|z+/660)
g 25 1157507

: $.925 X0

distance =

(ii) The laser is replaced by a laser emitting blue light. State and explain the change in the
distance between the maxima observed on the screen.

e Lo o thln woveloe e ham St





