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1 The diagram shows an experiment which has been set up to demonstrate two-source interference,
using microwaves of wavelength A. 9702/1/M1J/02/Q28

S,
I o I
microwave S microwave
transmitter metal plate detector

| with two slits

The detector is moved from O in the direction of the arrow. The signal detected decreases until the
detector reaches the point X, and then starts to increase again as the detector moves beyond X.

Which equation correctly determines the position of X?
A OX=12 B OX=21 C SX-8X=A12 D SX-S§X=21

2 Two progressive waves of frequency 300 Hz are superimposed to produce a stationary wave in
which adjacent nodes are 1.5 m apart. 9702/1/M/J/02/29
What is the speed of the progressive waves?
A 100ms™ B 200ms™ C 450ms™ D 900ms™

3 Coherent monochromatic light illuminates two narrow parallel slits and the interference pattern

that results is observed on a screen some distance beyond the slits. 9702/1/0/N/02/Q28
Which change increases the separation between the dark lines of the interference pattern?

using monochromatic light of higher frequency

B using monochromatic light of a longer wavelength
C decreasing the distance between the screen and the slits
D increasing the distance between the slits

4 Monochromatic light of wavelength 590 nm is incident normally on a diffraction grating. The angle
between the two second-order diffracted beams is 43°. 9702/1/0/N/02/Q29

What is the spacing of the lines on the grating?

A 0.87um B 1.6um C 1.7um D 32um
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5 The graph represents a stationary wave at two different times. 9702/01/M/JI03/Q24

A
displacement

.
-

distance along
the wave

What does the distance XY represent?

A half the amplitude
half the frequency

half the period

O O W

half the wavelength

6 A diffraction grating is used to measure the wavelength of monochromatic light, as shown in the
diagram. 9702/01/M/J/03/Q28

grating — |

monochromatic % 70.0°

light

The spacing of the slits in the grating is 1.00 x 10 m. The angle between the first order diffraction
maxima is 70.0°.

What is the wavelength of the light?

A 287nm B 470nm C 574nm D 940nm

7 When the light from two lamps falls on a screen, no interference pattern can be obtained.
9702/01/M/J/03/Q27

Why is this?

A The lamps are not point sources.
B The lamps emit light of different amplitudes.
C The light from the lamps is not coherent.

D The light from the lamps is white.

Suinernn<itfion



3
8 A stationary sound wave has a series of nodes. The distance between the first and the sixth node

is 30.0cm. 9702/01/0/N/03/Q24

What is the wavelength of the sound wave?

A 50cm B 6.0cm C 10.0cm D 12.0cm

9 Which of the following may be used to produce stationary waves? $702/01/0/NI03/Q26

blowing air over the top of an empty bottle

making a loud sound near a mountain

(@)

passing monochromatic light through a double slit

O

passing water waves through a narrow slit

10 In an interference experiment, two slits are illuminated with white light. 9702/01/0/N/03/Q27

white light

source

slits screen
What is seen on the screen?

The central fringe is black with black and white fringes on each side.

B The central fringe is black with coloured fringes on each side.
C The central fringe is white with black and white fringes on each side.
D The central fringe is white with coloured fringes on each side.

11 Microwaves of wavelength 3.00cm are incident normally on a row of parallel metal rods. The
separation of the rods is 8.00 cm. The first order diffraction maximum is observed at an angle of

22.0° to the direction of the incident waves. 9702/01/0/N/03/Q28

What is the angle between the first and second order diffraction maxima?

A 220° B 26.6° C 440° D 486°

12 e ines o a i raction gratihg aeasacihgo 16 1 ®m A eamo ig tis inci ent
norma ont e grating e irstor er ma imum ma esanangeo 2 ° it t e un e iate

eam 97 2 1 4/Q28
atist e aeengt oteincientigt

A 21 nm B 27 nm C 42 nm D nm
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13 e iagramre resents a stationar a e on a stretc e string 97 2 1 4/Q27

atisre resente oint an t e engt
oint engt
A antino e one a eengt
B antino e t o aeengts
C no e one a eengt
D no e t o aeengts

14 ringes o se aration areo sere onascreen1 m roma oungs sitarrangementt atis
i uminate eo igto aeengt 6 nm 97 2 1 4/Q28

At ic istance romt esits ou ringeso t e same se aration e o ser e en using
ue igto aeengt 4 nm

A m B 67m C 7 m D 1 m

15 isa micro a e transmitter ace ata i e istance roma atre ecting surace

S

97 2 1 /Q27

Asma micro a ereceierismoe steai rom to ar s an recei essignas o atemate
ma ima an minima o intensit

e istance et eensuccessi ema imais1 mm

atist e re uenc ot e micro a es

A1 17
B 2 17
c 1 1°
D 2 1

16 Anarro eam o monoc romatic ig tis inci ent norma on a i raction grating ir or er
i racte eamsare orme atangeso 4 °tot e origina irection 97 2 1 7/Q25

atist e ig estor ero i racte eam ro uce t is grating

A r B 4t c t D 6t
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17 Asoun aeissetu ina ongtu e cose atoneen eengt otetu eisa uste unti
t esoun romt etu eis ou est 07 2 1

/Q26
atist enatureo t esoun a eintetue
A ongitu ina an rogressi e
B ongitu ina an stationar
C trans erse an rogressi e
D trans erse an stationar
18 Ateac ersetsu tea aratuss o nto emonstrate at osit intererence atternont e
screen 97 2 1 Q28
: screen
single dm:_k:le
slit st
source l
of light q|
< 5 > p
ic cangetot ea aratus i increaset e ringe s acing
A ecreasingt e istance
B ecreasingt e istance
C ecreasingt e istancer
D ecreasingte aeengt oteigt
19 A arae eamo ite ig tis inci ent norma on a i raction grating tisnote t att e
secon or eran tir or ers ectra artia o era 97 2 1 /Q29
ic aeengt intetir orers ectruma earsatt e sameangeaste aeengt o
6 nmint esecon or ers ectrum
A nm B 4 nm C 6 nm D 9 nm
20 igto aeengt 7 nmisinci entona airo sits orming ringes mma art on a screen
atist e ringe s acing en igto a eengt nmis use an t e sit se aration is
ou e 97 2 1 /Q28
A 7 mm B 1 mm C mm D 6 mm
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22

23

24

egra re resentsastan ing a eatt o i erenttimes 97 2 1 Q26

A
displacement

\ / \ H
. , \/ . distance along
G <. thewave

at oest e istance re resent

A a team itue
B ate re uenc
C a te erio
D ate aeengt
n ic situation oes i raction occur 97 2 1 Q27
A A ae ounces ac roma surace
B A a e asses romone me ium into anot er
C A ae assest roug ana erture
D a es romt oi entica sources are su er ose
ere inastan ing ae ote irationso t e me ium occur 972 1  6/Q
A on atteno es
B on att eantino es
C ata oints et eent eno es
D ata oints et eent e antino es

onoc romatic ig tisinci entona i raction gratihgan a i raction atterniso ser e
ic ineoteta egiestee ecto re acingt e grating it onet at as more ines er

metre 97 2 1 6/Q27
hum ero or ers o ange et een irstan
i raction isi e secon or erso i raction
A ecreases ecreases
B ecreases increases
C increases ecreases
D increases increases

Suinernn<itfion
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25 A ou e sitintererencee erimentissetu ass o n 97 2 1 6/Q28
*
red
light
source
single double screen
slit slit

not to scale

ringes are orme ont e screen e istance et eensuccessi e rig t ringesis oun to e
4 mm

ocangesaretenma etot e e erimenta arrangement e ou e sitis re ace
anot er ou esit ic as a tes acing escreenismo e sot atits istance romt e
ou esitist ice as great

atisno t e istance et eensuccessi e rig t ringes

A 1mm B 4mm C 8mm D 16mm

26 Continuous ater a esare iracte troug aga ina arrierinari etan 97 2 1 6/Q26

ic cange i causet e iractonot e a estoincrease
increasingt e re uenc ote aes
increasingt e it otega

re ucingte aeengt ote aes

o 0O W >

re ucingte it otega

27 e inter erence atterns roma i raction gratihngan a ou e sitare com are 97 2 1 6/Q27

singt e i raction grating e o igto t e irstor eris seen at totenoma tote
grating

e same ig t ro uces intererence ringes ona screen1 m romte ou e sit e sit
se arationis times greatert ant e ines acingo t e grating

atist e ringe se arationont e screen

A 2 1 'm
B 1 1 m
c 1 1 m
D1 1 'm
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28 atma euse to ro uce stationar a es 97 2 1 6/Q28
A o ingairoert eto o anem t otte
B ma inga ou soun neara mountain
C assing monoc romatic ig tt roug a ou esit
D assing ater a est roug anarro sit

29 e iagramre resents a stationar a e on a stretc e string 97 2 1 7/Q25

atisre resente oint an t e engt
oint engt
A antino e one a eengt
B antino e t o aeengts
C no e one a eengt
D no e t o aeengts

30 At ositarrangementis setu to ro uce inter erence ringes on a screen e ringes are too
cose toget er or con eniento ser ation ena monoc romatic source o ioet ig tis use

97 2 1 7/Q26
h ic a ou it e ossi etoincreaset e se arationo t e ringes

A Decreaset e istance et eent escreenan t esits
B ncreaset e istance et eent et osits

C ncreasete it oeac sit
D

se a monoc romatic source o re ig t

31 onoc romatic ig ti uminatest onarro ara e sits e intererence attern ic resutsis
O ser e ona screen some istance e on t esits 97 2 1 7/Q24

ic ¢ ange increasest e se aration et eent e ar ineso t eintererence attern
A ecreasingt e istance et eent escreenan t esits
B increasingt e istance et eent e sits
C using monoc romatic ig to ig er re uenc
D

using monoc romatic ig to onger a eengt

Suinernn<itfion
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32 Astationar ongitu ina a eissetu ina ie 97 2 1 7/Q27

nt e iagrams eo te engt o eac arro re resenist eam itu eo t e motiono t e air
moecues an tearro ea s o st e irectiono motionata articu ar instant

ic iagrams o sastationar a ein ic terearet ono esan t oantino es

A B C D

-

—_- — — —

—_ — — — > > 0 - -— -— -
—_ — —— —> > @

ph <« — — e — — - -

le— — «— «— «— <« o —

33 oun aesemite asma ouseaerarereecte a a 721 8w

ereuenc o te aesisa uste unti a stationar a e is orme it teantinoe
nearestt e a ata istance romte a

ic e ressiongi es intermso an tes ee o0 soun c

A e B 2 c 21 p <

34 A i raction grating as ines erunit engt an is ace at9 tomonoc romatic ig to
aeengt 1 97 2 1 8/Q28

atistee ression or 9 teangetotenorma tot e gratingat ic tetir orer
i raction ea iso ser e

A sing % B sing A C sinég A D sing

I

35 igto aeengt 7 nmisinci entona airo sits orming ringes mma art on a screen

atist e ringe s acing enigto a eengt nmis use an t e sit se aration is
ou e 97 2 1 8/Q29

A 7 mm B 1 mm C mm D 6 mm
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36 isa micro a etransmitter ace ata i e istance roma atre ecting surace
97 2 1 8/Q27

Asma micro a erecei erismoe rom to ar s an recei essignas o aternate ma ima
an minima o intensit

e istance et eenonema imuman t ene tis1 mm

atist e re uenc ot emicro a es

A1 17
B 2 17
c1 1°
D 2 1°

37 e iagrams o st oou s ea ers ro ucingsoun a est atarein ase 972 1 8/Q28

X
loud
—4:(] quiet
A
= »>{loud
\
—4:(] quiet
loudspeakers
loud
Y

Asastuentmoesrom to teintensit ot enotes e earsisaternate ou an uiet

e istance et eena acent ou an uietregionsma ere uce
A  ecreasing istance
B increasing istance
C ecreasingt eam itu e
D

increasingt e re uenc

Suinernn<itfion
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38 Di ractionist e name gi entot e 97 2 1

9/Q22
A a itonot oco erent a esto ro uce astationar a e attern
B eningo a esroun ano stace
C cangeo irection en a escrosst e oun ar et eenone me iuman anot er
D s ittingo ite ig tinto coours
39 e iagram re resents t e attern o stationar a es orme t e su er osition o soun
aesromaou s ea eran t eirre ection romameta s eet nots o n 97 2 1 9/Q24
an are our ointsont e inet roug t ecentreo t ese a es
ic statementa outt ese stationar a esis correct
A Anantino eis orme att esuraceo t e meta s eet
B Ano eisa uartero a a eengt romana acentantino e
C eosci ationsat arein ase it t ose at
D e stationar a esosci ate atrig tangestot e ine
40 A i raction grating it ines ermetreisuse to e ectig to arious a eengt s
e iagrams o sareation et eent e e ectionangesd or i erent aueso lint e
n' or erinter erence attern 97 2 1 9/Q25
A
sin 6
0 =
0 A
atist egra iento t e gra
n 1
A n B — cC — D —
n n

41 A arae eamo igto aeengt 4 nm asnorma ona iractiongrating ic as
ines mm 97 211 9/Q26
atist etota num ero transmitte ma ima

A 7 B 8 C 14 D 1
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42 A stationar a eo re uenc 8 issetu onastretc e stringo engt 21 cm
97 2 1 9/Q26
| 210cm
atistes ee ote aestat roucet isstationar a e
A 6 ms' B 112ms' C 6 ms' D 112 ms'
43 e iagrams o sastaning aeonasitring estaning ae astreenoes ; an
97 211 9/Q25

ic statement is correct

A A ointsont estring i ratein ase

B A ointsont estring i rate it t e sameam itu e

C ointse ui istant rom , i rate it t esame re uenc an in ase

D ointse ui istant rom , i rate it t esame re uenc an t e sameam itu e

44 e jagrams o sastaning aeonastring estaning ae astreenoes ;

an 97 212 9/Q24
ic statement is correct

A A ointsont estring i ratein ase

B A ointsont estring i rate it t esameam itu e

C ointse ui istant rom , i rate it t esame re uenc an in ase

D ointse ui istant rom , i rate it t esame re uenc an t e sameam itu e

45 A arae eamo igto aeengt 4 nm asnorma ona iractiongrating ic as
ines mm 97 212 9/Q25

atist e tota num ero transmitte ma ima

A 7 B 8 C 14 D 1

Suinernn<itfion
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46  sing monoc romatic ig t inter erence ringes are ro uce on a screen ace a istance D
roma airo sitso se arationa e se arationo t e ringesis 97 211 1 /Qu3

Bot aan Dareno ou e
atist ene ringe se aration

A B c 2 D 4

2

47 Diagram1s o sari etan e erimentin ic ane a esare iracte t roug a narro
sitina meta s eet 97 211 1 /Q4
Diagram2s o st esametan it asito greater it

neac case t e atternote a esinci entont esitan t e emergent atternares o n

vibrating —_{] vibrating ]
bar [ >>> bar [

diagram 1 diagram 2

ic action ou causete aesin iagram1to e iracte ess an so ro uce an
emergent atterncosertot ats o nin iagram 2

A increasingt e re uenc o i ratonote ar

B increasingt esee ote aes maingte aterint etan ee er
C re ucingt eam itu eo i ratonote ar
D

re ucingt e engt ot e irating ar

48 ectromagnetic a es romanun no nsourceins ace ere oun to e signiicant i racte
en assingt roug ga soteorero1l m 97 212 1 /Qu4

ic t eo aearete mostie to e

raio aes

A

B micro a es
C inrare aes
D

utra ioet a es

Suinernn<itfion
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49 e iagrams o sastee irecam e atoneen an tensione att eoter a eigt ung
oera ue 97 211 1 /Q25

weight

| /

fixed stand  vibration fixed support
generator

L

A i ration generator is attac e tot e ireneart ecam e en A statonar a e it one
00 is ro uce e re uenc ot e i ration generator is

ic reuenc sou euse to ro uceastatonar ae it t ooos

A B -— CcC 2 D 4
2

4

50 e iagrams o sastee irecam e atoneen an tensione atteoter a eigt ung
oera ue 97 212 1 /Q22

weight

|

fixed stand  vibration fixed support
generator

A i ration generator is attac e tot e ireneart ecam e en Astatonar ae it one
00 is ro uce e re uenc ot e i ration generator is

ic reuenc sou euse to rouceastatonar ae it t ooos

A B -— CcC 2 D 4
2

4

51  sing monoc romatic ig t inter erence ringes are ro uce on a screen ace a istance D
roma airo sitso se arationa e se arationo t e ringes is 97 212 1 /Q25
Bot aan Dareno ou e

atist ene ringe se aration

A B cC 2 D 4

2

Suinernn<itfion
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52 Diagram1s o sari etan e erimentin ic ane a esare iracte t roug a narro
sitina meta s eet 97 212 1 /Q23

Diagram2s o st esametan it asito greater it

neac case t e atternot e a esinci entont esitan t e emergent atternares o n

vibrating —_{] vibrating
bar [ >>> bar

diagram 1 diagram 2

ic action ou causete aesin iagram1to e iracte ess an so ro uce an
emergent atterncosertot ats o nin iagram 2

A increasingt e re uenc o i ratono t e ar

B increasingt esee ote aes maingte aterint etan ee er
C re ucingt eam itu eo i ratonote ar
D

re ucingt e engt ot e irating ar

53 e iagrams o sastee irecam e atoneen an tensione att eoter a eigt ung
oera ue 97 21 1/Q

weight

|

fixed stand  vibration fixed support ‘
generator

A i ration generator is attac e tot e ireneart ecam e en Astatonar a e it one
00 is ro uce e re uenc o t e i ration generator is

ic reuenc sou euse to rouceastatonar ae it t ooos

A B -— CcC 2 D 4
2

4
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ectromagnetic a es romanun no nsourceins ace ere oun to e signiicant i racte
en assingt roug ga soteorero1l m 97 21 1 /Q23

ic t eo aearete mostie to e

raio aes
micro a es

inrare aes

O O W >

utra ioet a es

Diagram1s o sari etan e erimentin ic ane a esare iracte t roug a narro
sitina meta s eet 97 21 1 /Q25
Diagram2s o st esametan it asito greater it

neac case t e atternote a esinci entont esitan t e emergent atternares o n

vibrating —_{] vibrating ]
bar [ >>> bar [

diagram 1 diagram 2

ic action ou causete aesin iagram1to e iracte ess an so ro uce an
emergent atterncosertot ats o nin iagram 2

A increasingt e re uenc o i ratono te ar

B increasingt esee ote aes maingte aterint etan ee er
C re ucingt eam itu eo i ratonote ar

D re ucingt eengt ote irating ar

ic eectromagnetic a e ou causet e most signiicant i raction e ect or an atomic
1

attice o s acing aroun 1 m 97 211 1 /Q7
A inrare

B micro a e

C utra ioet

D ra
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57 Astationar a eis ro uce t o ou s ea ersemittingsoun o t e same re uenc

1 /Q26

97 211
speaker speaker
1 2
en a micro oneismoe et een an a istance o 1 m si no es an se en

antino es are etecte

atist e a eengt ot esoun

A m B 4 m C 2 m D 21m
58 e iagrams o st otu es 97 212 1 /Q25
tube X tube Y
etu esarei entica e ce ttue iscose atits o eren ietue isoenatits o er

en Bot tues aeoenu erens

Atuning or ace a o etu e causesresonance o t e air at re uenc

oun atan o er re uenc t an it tue

ic tuning or i ro uceresonance en ace usta oetue

A a or o re uenc

|I\) N |

B aor o re uenc

C aororeuenc?

D aor o re uenc 2

59 ic eectromagnetic a e enomenonisnee e toe ainte s ectrum ro uce

ite ig t a sona i raction grating

A co erence
B inter erence
C oarisation
D re raction

Suinernn<itfion
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60 A micro a e transmitter emits a esto ar sa meta ate e aesstriete atean are
re ecte ac aongt eirorigina at 97 212 1 /Q6

incident

waves
—_—

— ¢
w
A
O
-

B
reflected
waves

metal plate
A micro a e etectorismo e aongt e ine

oints an aret e ositions ere minima o intensit are o ser e ese oints
are oun to e1 mma art

atist e re uenc ot e micro a es

A B 67 Cc 1 D 2

61 A ou esite eriment using igto aeengt 6 nm resutsin ringes eing ro uce ona
screen e ringe se arationis oun to e1 mm 97 212 1 /Q7

ent e istance et eent e ou e sitsan t e ie ing screen is increase 2 mte
ringe se aration increasesto mm

atist ese arationo t e ou esits ro ucingt e ringes

A 4mm B 6 mm C 9mm D 12mm

62 A stationar a eis ro uce t o ou s ea ersemittingsoun o t e same re uenc

97 21 1/Q23
speaker speaker
1 2
en a micro oneis moe et een an a istanceo 1 m si no es an se en
antino es are etecte
atist e a eengt ot esoun
A m B 4 m C 2 m D 21m
63 ic eectromagnetic a e ou causet e most signiicant i raction e ect or an atomic
attice 0 s acingaroun 1 ''m 97 21 1 /Q

A inrare
B micro a e
C utra ioet

D ra
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64 e asic rinci eo note ro uctionina ornistosetu a stationar a e in anair coumn

_ 97 211 11/Q25
mouthpiece bell

horn

ort e o estnhote ro uce a om ano eis orme att e mout iece an t e antino e is
ome atte e e re uenc otisnoteis?7

ataret e re uencieso t ene tt o ig ernotes ort is air coumn

irst ig ernote | secon ig er note

A 11 1
B 1 22
Cc 1

D 22 7

65 e ijagramss o t earrangemento a aratus ora oungssitse erimentan aso arto

t e attern orme ont escreen it aruer ace ne ttoit 97 212 11/Q29
screen
—_—
laser ’ "
liaht IO.QOmm
9 —— _
—_—
_ 5.0m _
dark — —
o — 30MM
bright —
—
—
20 MM
—
—

atiste aeengt oteigt

A 48 1 'm B 4 1 'm C 2 1 °m D 4 1 °m

Suinernn<itfion
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66 Coerent aesare rouce at an at an tra e out ar sina irections e ine is

a a et een an an er enicuartot e ine oining an e istance is muc
greatert ant e istance 97 211 11/Q30
P Q
- ---—---- q--————-- -
| NOT TO
! SCALE
X -mmmmmmm e oo Y
S

Aong ic ine or ines is an inter erence atterno ser e

A ot an
B on
C on
D neit er nor
67 A i raction grating it ines ermmisuse too ser e i raction o monoc romatic ig to
aeengt 6 nm 97 21 11/Q26

e igtis asse troug anarro sitan t egratingis ace sot atits inesare ara e to
tesit igt assest roug t esitan t ent e grating

grating
I X
slit

|
|
|
|
light |
—_) | —_—Y >
|
|
|
|
|

Z

Ano serer ie st esitt roug t e gratingat i erentanges moing is ea rom arae
tot e grating t roug o ositetesitto arae tot egrathgont eo ositesi e

0o man imageso t esit oes e see

A B 4 C 6 D 7
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68 e asic rinci eo note ro uctionina ornistosetu a stationar a e inanaircoumn
97 21 11/Q27
mouthpiece bell

horn

ort e o estnote ro uce a orn anoeis orme att emout iecean t e antino eis
orme atte e e re uenc otisnoteis?7

ataret e re uencieso t ene tt o ig ernotes ort is air coumn

irst ig er note | secon ig er note

A 11 1

B 1 22

C 1

D 22 7

69 raeing aeso aeengt 2 cmarecreate int eaircoumnsinacose ie an an
oen ie eengt sote iesares o n 97 211 11/Q29
P Q
- 35cm B 50cm

n ic 1ieor i esarestationar a es orme

A an
B on
C on
D neit er nor
70 o ig tsources ro uce isi e inter erence ringes on in certain circumstances 97 212 11/Q28

ic con itionena es isi e inter erence ringesto e orme

A usinga ite ig tsource

B using inco erent sources

C usingone ig tsource ic is oarise atrig tangesto ig t romt e ot er source
D

using sources rom ic teigt oesnoto era

Suinernn<itfion
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72

73

74

n

O O W >

ic situation oes i raction occur

A a e ounces ac rom a surace
A a e asses romone me ium into anot er
A a e assest roug ana erture

a es romt oi entica sources are su er ose

ic eectromagnetic a e enomenonis nee e toe aint e s ectrum
ite ig t a sona i raction grating

coO erence
inter erence
o arisation

re raction

22

97 212

ro uce
97 21

11/Q28

en
11/Q25

Asoun aeissetu ina ongtu e cose atoneen eengt otetu eisa uste unti
t esoun romt etu eis ou est

atist enatureo t esoun a eintetue
ongitu ina an rogressi e

ongitu ina an stationar

trans erse an rogressi e

trans erse an stationar

raeing aeso aeengt 2 cmare create int e air coumns in a c ose

o

=

o 0O W >

en ie eengt sote iesares o n
P Q
35cm - 50cm

ic ieor iesarestationar a es orme
an
on
on

neit er nor

Suinernn<itfion

97 212 11/Q27
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75 A monoc romatic ane aeo see can aeengt lis i racte atasma a erture

97 212 12/Q29
e iagram i ustrates successi e a e ronts

X

Y
Ater attime i some ortionot e a eront reac oint

A 2 B 2 c 4 p 44

2c c c c

76 A i raction grating is use tomeasuret e a eengt o monoc romatic igt ass o nint e
iagram 97 211 12/Q30

grating — -

first order maximum

monochromatic ———=—— 70.0
light
first order maximum
es acingo t esitsint e grating is 1 1 ®°m eange et eent e irstor er i raction
ma imais?7

atiste aeengt oteigt
A 287nm B 47 nm C 74nm D 94 nm
77 O ro uce astatonar ae t o aesmustira e ino osite irectionst roug t e same
s ace 97 21 12/Q30
ic statementa outt e ro ertieso t et o a esmustaso e true

e aesmust aee ua re uenc uta i erents ee an a eengt
e aesmust aee ua s ee uta i erent a eengt an re uenc

e aesmust aee ua s ee re uenc an a eengt

o O W »

e aesmust aee ua a eengt uta i erents ee an re uenc

Suinernn<itfion
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78 A stan ing soun aeissetu et eenaou s eaeran a a 97 212 12/Q30

A micro one is connecte toacat o era oscioscoe cro an ismoe aong a ine
irect et eente ouseaeran te a eam itu eo t etraceont ecro risestoa
ma imum at a osition a s to a minimum an t en rises once again to a ma imum at a
osition

e istance et een an is cm es ee O soun inairis ms'

ic iagramre resenist ecro traceo t e soun recei e at

A B

time base 0.50ms/cm ran time base 0.50ms/cm 1T:Fn
C D

time base 0.50ms/cm 1:Fn time base 0.50ms/cm ‘I<c*m

79 A i raction grating is use tomeasuret e a eengt o monoc romatic igt ass o nint e
iagram 97 21 12/Q28

grating — -

first order maximum

monochromatic ————=—— 70.0
light
first order maximum
es acingo t esitsint e grating is 1 1 ®°m eange et eent e irstor er i raction
ma imais?7

atiste aeengt oteigt

A 287nm B 47 nm C 74nm D 94 nm

Suinernn<itfion
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80 Coerent aesare rouce at an at an tra e out ar sina irections e ine is

a a et een an an er enicuartot e ine oining an e istance is muc
greatert ant e istance 97 21 11/Q29
P Q
- ---—---- - ®
| NOT TO
| SCALE
X -mmmmmmm o R Y
S

Aong ic ine or ines is an inter erence atterno ser e

A ot an

B on

C on

D neit er nor

81 o0 rouceastatonar ae t o aesmusttra e ino osite irectionst roug t e same
s ace 97 211 12/Q29

ic statementa outt e ro ertiesot et o0 a esmustaso e true
e aesmust aee ua re uenc uta i erents ee an a eengt
e aesmust aee ua s ee uta i erent a eengt an re uenc

aesmust aee ua s ee re uenc an a eengt

o 0O wm >
o

e aesmust aee ua a eengt uta i erents ee an re uenc

82 A musica organ ro uces notes o ingairintoaseto iest atare o enatoneen an
cose att eot er 97 211 12/Q28

atist e o est re uenc o soun ro uce aieoengt 1 m
esee osoun inte ieis 2 ms'

A 4 B 8 C 16 D 2

Suinernn<itfion



83 e iagrams o st oi entica ou s ea ers rienin

source

identical
loudspeakers

ase

26

a common au io re uenc

97 212

loud

quiet

audio-frequency
source

en a stu ent mo es aong ine

soun eregionsin ic t e soun

iagram

loud

\

quiet

loud
A
Y

12/Q28

s e noticest att ere are ariationsint e ou nesso t e

0o ma t e istance et een ou regions ere uce

A ecreasingt e istancea et eent es ea ers

B increasing istance

C increasingt e re uenc ot eau io re uenc source

is ear are aternate ou an

D increasingt e o erout ut romt e au io re uenc source

84 A orionta gasstu e cose at one en

asa aero ust ai

uietas in icate ont e

insi eitonits o ersi e

oun isemitte roma ou s ea ert atis ace neart eo enen ot etu e 97212

12/Q29

ereuenc otesoun is arie an atone re uenc a statonar a eis orme insi e
tetuesot att e ust ormssma ea s

e istance et een our ea so ustis c¢m

| glass tube

loudspeaker i

30cm

<
<%

es ee osoun intetueis

atist e re uenc ot e soun

A 16 B 22

ms'

emitte teouseaer

Cc

Suinernn<itfion
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85 onoc romatic ig to a eengt 69 nm assest roug a i raction grating it ines er
mm ro ucing a series 0 ma ima on a screen 97 212 12/Q30
screen
diffraction
grating

atist e greatestnum ero ma imat atcan eo ser e

A 4 B cC 8 D 9
86  onoc romatic ig tis irecte ata i raction gratingass o n 97 211 12/Q29

\

ic iagrams o sa te ossi e irecionso te igt ater assingt roug t e grating
t at gi e ma imum intensit

A B C

87 Di ractioncan e o ser e ena a e assesano struction e i ractione ectis greatest
ent e a eengt an t e o struction are simiarin si e 97 21 12/Q28

or aestraeingtroug air atist ecom inatono a ean o structiont atcou est
emonstrate i raction

micro a es assing a stee ost

A

B raio aes assingaco er ire
C soun a es assinga uman air
D

isi eigt a es assingagate ost

Suinernn<itfion
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88 e iagrams o sanairie ieoenat ot ens eengt ote ieis1 man te
o ersuraceo t einsi eote ieiscoere it aaero inesan 97 21 12/Q26

1.00m

sand

en asource 0 soun O asinge re uenc is utnearoneen ote ieteairinte ie
is oun toresonate an a atternint esan s o st atastan ing a e containingt ree no es

isorme itinte ie

es ee O soun inairis ms'

atist e re uenc o t e soun

A B 49 CcC 99 D 12
89 Astationar soun a eis orme ina measuringc in er o ingacrosst eto ass o n
97 21 12/Q27

ic statement is correct

A e un amenta re uenc o t e stationar a e ecreases ensome aterisa e to
tec iner

B e stationar a eint e c in eris cause t esu er ositiono t o a es mo ing in
o osite irections

C estationar a eint ec in eris oarise

D estatonar ae i a eanantino eatt e ottomo t ec in er

90 A arae eamore igto aeengt 7 nmisinci entnorma ona i raction gratingt at
as4 ines er mi imetre 97 21 1/Q27

atist e tota num ero transmitte ma ima

A B 4 C 6 D 7

Suinernn<itfion



29

91 onoc romatic ig to a eengt 1 "misinci entnorma ona i raction grating e
irstor erma imumiso ser e atanangeo 1 4 tot e irectiono t einci ent ig t

. . . . . 97 212 1 /Q29

atist eange et eent e irstan secon or er i raction ma ima

A 76 B 14 C 167 D 2

92 Atransmitter o e ectromagnetic a esis ace 4 cm romare ecti e surace 97 212 1 /Q7

| __reflective surface
transmitter

=4

<
<%

Y

45¢cm

eemitte aes aeare uenc o 1 A stationar a eis ro uce it ano e at
t e transmitteran ano e att e sur ace

o man antino esareint es ace et eent e transmitteran t e surace

A 1 B 2 C D 4

93 Ateac ersetsu tea aratus s o nto emonstrate at osit intererence atternont e

screen 97 212 1 /Q28
. screen
single dOL:_?Ie
slit s
source l
of light |

ic c angetot ea aratus i increaset e ringe s acing
ecreasingt e istance
ecreasingt e istance

ecreasingt e istancer

O o w >

ecreasingt e aeengt oteigt

Suinernn<itfion
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95

96

30

e lagrams o sastaning aeonastring estaning ae astreenoes ; an

97 21 1 /Q28

ic statement is correct

A ointsont estring i ratein ase

A

B A ointsont estring i rate it t e sameam itu e

C ointse ui istant rom , i rate it t esame re uenc an in ase
D

ointse ui istant rom , irate it t esame re uenc an t e sameam itu e

igto aeengt 6 nmisinci entona airo sits ringes it as acihgo 4 mm are
orme on a screen 97 211 1 /Q27
at i eteringesacing ente aeengt oteigtiscange to4 nman te

se arationo t esitsis ou e
A 1 mm

B mm
C mm
D 12mm

es ee o atrans erse a eonastretc e stringcan e c ange a ustingt e tension o
t e string A stationar a e attern is set u on a stretc e string using an osci ator set at a
re uenc o 6 97 211 1 /Q28

fixed
point

oscillator

o mustte ae ec ange to maintaint e same stationar a e atterni te a ie
re uenc isincrease to7

Decreaset es ee ot e a eont e string

A
B Decreasete aeengt ote aeont estring
C ncreasetes ee ote aeont esiring

D

ncreaset e aeengt ote aeont e string

Suinernn<itfion
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97 oise re uction ea ones acti e ro uce t eir o n soun a es in or er to cance out
e terna soun a es 97 211 1 /Q29

A micro one inte ea ones receies aes o one reuenc A ouseaerinte
ea onesten roucesa aeotatre uenc uto a ierent ase

atist e ase i erence et eent e e terna soun aean te ae rouce te
ou s ea erint e ea ones

A 9 B 18 Cc 27 D 6

98 esoun romaou s eaer ace a oeatu ecausesresonanceo t eairint etu e
97 211 1 /Q27
Astationar a eisorme it t onoesan t oantiho esass o n

k loudspeaker

60.0cm

Y

es ee O soun inairis ms '

atist e re uenc ot e soun

A 41 B CcC 8 D 16

9 igto aeengt 1 assest roug a i raction grating it sits acing A serieso inesis
O ser e on a screen 97 211 1 /Q8

— first order line

light of
wavelength 1

diffra-ction — first order line

grating

screen

atist eange o et eent et o irstor er ines

A sin‘(zij B sin‘(i) Cc 2sin‘(2ij D Zsin‘(ij

Suinernn<itfion
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100 Astu entconnectst o ou s ea erstoa signa generator 97 211 1 /Qu
signal
generator @

Astestuent a s rom to e noticest att e ounesso tesoun risesan as
re eate

«P

atcausest e ou nesso t esoun to ar
i ractiono t esoun a es
intererenceo t esoun a es

oarisatono t esoun a es

O 0O W >

re ectiono t esoun a es
101  etree aesso nineac iagram a et e sameam itu ean re uenc ut ierin
ase 97 21 1 /Q26
e area e toget ertogi earesutant a e
n ic caseist eresutant a e ero

A B

... . U7 @V
AAX X ANAN

I 7NN LN
NN Y LN

Suinernn<itfion
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102 Astuentsetsu a aratustoo seret e ou e sit intererence 0 monoc romatic ig t as

son 97 21 1/Q29

monochromatic
light

»
1=

double-slit
screen

nter erence ringes are orme ont e screen

ic c ange ou increaset e istance et eena acent ringes

Decreaset e istance et eent et osits

A

B Decreasete it oeac sit

C oet escreencosertot e ou e sit
D

se ig to a ig er re uenc

103 A stationar soun a e asa serieso no es e istance et eent e irstan tesit no e
IS cm 97 21 1 /Q27

atist e a eengt ot esoun ae

A cm B 6 cm C 1 om D 12 cm

104 at is meant i raction 97 21 1 /Q28

A A itionot oco erent a esto ro uce astationar a e attern

B Ben ingo a esroun ano stace

C C angeo irection en a escrosst e oun ar et eenone me iuman anot er
D

ittingo  ite ig tinto coours

Suinernn<itfion
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105 Astu entattem tstos o t eintererenceo ig tusingt oi entica green Ds 97 21 14/Q28

ic statemente ains t ee eriement i not succee

e igt a es romt e sources are not co erent
eigt aes romt esources onot a et e same am itu e

eigt aes romt esources a earangeo a eengt s

o O W »

eigt a es romt e sources are not monoc romatic

106 Astationar a eissetu onastretc e string ass o n 97 21 14/Q29

ic statementa outt e ointsont e string is correct

oint irates it t e argestam itu e

A
B oints an i ratein ase
C oint isan antino e

D

e orionta istance et een an is a te a eengt

107 onoc romatic ig tisinci entona i raction gratingan a i raction atterniso ser e

ic ineoteta egiestee ecto re acingt e grating it onet at as more ines er

metre
97 21 14/Q30
num ero or erso ange et een irstan
i raction isi e secon or erso i raction
A ecreases ecreases
B ecreases increases
C increases ecreases
D increases increases

108 A arae eamo ite igt assest roug a i raction grating range igto a eengt
6 nminte ourt or er iraction ma imum coinci es it ue igtinte it orer

i raction ma imum 97 211 14/Q26

atiste aeengt ote ueigt

A 4 nm B 48 nm C nm D 7 nm

Suinernn<itfion



109

110

111

35

e rinci e o su er osition states t at a certain uantit isa e ent oormore a es

meet ata oint

A
B
C
D

97 212 14/Q25

atist is uantit
am itu e

is acement
intensit

a eengt

igt assest roug a i raction gratingrue at1 ines ercman t esame a eengt o
igtaso assest roug t onarro sits mma art Bot situations ro uce intensit ma ima
an minima on a screen

97 212 14/Q26

ic statementa outt e se arationo t e ma imaont e screenan tes arnesso te

ma ima is correct

A e i raction grating ma ima are ess ie s ace an are esss ar tantet osit
ma ima

B e i raction grating ma ima are ess ie s ace an aresarertantet osit
ma ima

C e i raction gratingma imaare more ie s ace an are esss ar t ant et osit
ma ima

D e i raction grating ma ima are more ie s ace an aresarertantet osit
ma ima

A stationar a eonastretc e siringissetu et eent o oints an 97 211 14/Q25

T
vibrator

ic statementa outt e a e is correct

A oint isatano e

B oints an i ratein ase

C e istance et een an istree a eengts

D e aeson asteo est ossi e re uenc

Suinernn<itfion
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112 e iagram s o s an e eriment ic as een set u to emonstrate t o source

intererence icro a eso aeengt 1 asstroug t osits ;an 97 212 14/Q27

microwave microwave
transmitter metal plate detector
/with two slits
e etectorismoe rom oint int e irectiono t e arro e sigha etecte ecreases
unti t e etector reac es oint an t en starts to increase again as t e etector mo es
e on

ic e uation correct eterminest e osition o

A
A2

o O w >

2 1 A2

113 e asic rinci eo note ro uctionina omistosetu astationar a e inanaircoumn

_ 97 211 14/Q27
mouthpiece bell

—

horn

or an note ro uce te om anoeis orme att e mout iece an an antino e is
orme atte e ereuenc ote o estnoteis?7

ataret e re uencieso t ene tt o ig ernotes ort is air coumn

irst ig ernote | secon ig er note

A 11 1
B 1 22
C 1

D 22 7

Suinernn<itfion
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114 A stationar soun a eis ro uce inatu e 97 211 14/Q25

ic statement escri est e a es ee

A tist e istance et eent oa acentno es iie te erio ote ae
B tistes ee at ic energ istranserre romone antino etoana acentantino e
C tistes ee o a articeatanantino e
D tistesee ooneote rogressie a est atare ro ucingt e statonar a e
115 oi entica ou s ea ersare connecte inseriestoanac su ass o n 97 211 14/Q26
X
o !
~ i
Q :
Y
ic gra ests o st e ariationo t eintensit o t esoun it istance aongt e ine
A B
intensity intensity
Op > Op >
X Y X Y
distance distance
C D
intensity intensity
0 0} >
X Y X Y
distance distance
116 ntererence ringes are ro uce on a screen ou e sit intererence using igt o
aeengt 6 nm e ringese aratonis4 mman t ese aratono t esitsis 6 mm
97 21 14/Q30
atist e istance et eent e ou esitan t e screen
A 2 m B 4 m C 2 m D 4 m

Suinernn<itfion
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117 A i raction gratinge erimentissetu using eo igto aeengt 6 nm e grating as
asitse arationo 2 m 97 211 14/Q27

2nd order yellow

/ 1st order yellow
o

2

—_— |

light of _
wavelength  drating
600nm

atist eanguarse aration ¢, ¢, et eent e irstan secon or erma imaote eo
ig t
A 17 B 194 C 69 D 4

118 e ariation it istance o t eintensit aong a stationar soun a einairiss o n
te oo inggra 97 21 14/Q27

A

0 T
0 5.0 1

O

es ee o0 soun inairis 4 ms'

atist e re uenc ot e soun ae

A 17 B 227 cC 4 D 68

119 Anorgan ieo engt isoenat ot ens otesare ro uce te ie enstationar
a esare setu 97 21 14/Q29

es ee o0 soun int eaircoumnis
atist e o est un amenta re uenc ot enote ro uce te i e

A 2 B — o D —
4

2

Suinernn<itfion
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120 eta e contains statements a out stationar an rogressi e a es 97 21 1/Q27
ic ro is correct
stationar a e rogressi e a e
A a artices i rate a artices i rate
it t esameam itu e it t esameam itu e
B energ is trans erre energ is trans erre
aongte ae aongte ae
C articesina acent artices i ratein ase
oo s i rateinanti ase it t eirimme iate neig ours
D articesone a eengt articesone a eengt
a art i ratein ase a art i ratein ase
121 a e generators at oints an rouce ater aesotesame aeengt At oint te
a es rom aetesameam itueaste aes rom Distances an are as
son
97 21 1 /Q29
Xe oY
24cm 34cm
[ ]
Z
ent e a egeneratorso eratein ase t eam itu e o osci ationat is ero
atcou ete aeengt ote aes
A 2cm B cm C 4cm D 6cm
122 at is not an essentia con ition or an o ser a e inter erence attern to occur et eent e
a es romt o sources 97 212 1 /Q26

e re uencieso t et osources must ee ua
e sources must e co erent

e sources mustemit a eso e ua am itu e

O 0O W >

e aesromt et osources musto era

Suinernn<itfion



123 A atterno a es aso sere

124

isre resente int e iagram

A
B
C
D

40

it out einga eto ie tesourceote aes e attern

97 212 1 /Q28

l : - : :
————region of minimum intensity

/ /\
/ region of maximum intensity

atcancauset is attern
CO erence on
i raction an inter erence
i raction on

inter erence on

ource emits micro a es it aconstantam itu e
arere ecte Astatonar a eis orme et een an
ismuc sma ert ant e istance et een an

A

etector ismo e ataso constants ee rom to

at a enstot eam itu eo t esigna etecte
ecreases stea i

increases an ecreases regu ar

increases stea i

remains constant

Suinernn<itfion

e micro a es ita meta screen an

e aeengt ot emicro a es
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125 e iagram s o s a stationar a e on a string at t o instants o ma imum ertica

is acement
97 211 1 /Q28

90cm

ereuenc ote aeis12

atistes ee ote ae

A 6ms' B 72ms' C 6 ms' D 72 ms'

126 A ou s ea eremittingsoun o re uenc is ace atteo enen oa ieo engt ic
iscose att eot eren Astan ing a eissetu inte ie

Ioudspeaker\E(

Aserieso iesaretensetu it eit eroneort o ou s ea erso re uenc e airso
ouseaers i ratein ase it eac ot er

97 211 1/Q
l

Y

<
<

ic i econtainsastan ing a e

[

A
\/

21

A
\

21

a0 A A
7

Suinernn<itfion
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127 na ou esite erimentt e istance et eent e ringes on a screen as too sma to

measure
97 211 1 /Q30

at ou increaset e istance et eent e ringes
increasingt e istance et eent e ig tsourcean t esits
increasingt e istance et eent esitsan t e screen

increasingt e istance et eent esits

o 0O W >

increasingt e re uenc o t e ig tsource

Suinernn<itfion



