PMT

BSE
B

. Cambridge Assessment
¥’ International Education

Cambridge International AS & A Level

PHYSICS 9702/04
Paper 4 A Level Structured Questions For examination from 2022
MARK SCHEME

Maximum Mark: 100

Specimen

This document has 14 pages. Blank pages are indicated.

© UCLES 2019 [Turn over



PMT

For examination

Cambridge International AS & A Level — Mark Scheme

9702/04

from 2022

SPECIMEN

"(uaas sasuodsal arepipued ayl Jo Alfenb ay) 01 Buipiodoe panwl| aq
Aew abuel yrew [N} 8yl Jo asn ayl (JaAamoy) uonsanb syl 10} SWayYds MJew ayl ul paulap syrew Jo abuel ||n; syl Buisn papieme aq piNoYs SyIeN

-G A1dIONIAd ONIXEVIN DIH3INTO

'si01duosap
[2A3] d11Buab Jo uonealdde ay Ul 10 SUONRONIISUI PAMO||0) 10U dARY Salepipued alaym suonenlis ul ‘6°a Apualsisuod paljdde aq 1snw sajny

7 31dIONIAd ONIXEVIN DIHd3INTO

‘'snonBiqureun ag pinoys ‘Ianamoy ‘Buiueaw ay] ‘awayads yrew ayl Aq paredlpul se uonsanb

a1 Ag passasse Ajjealioads ale sainjea) asayl uaym Jewwrelb pue uonemound ‘Buljjads Jo Aljenb ayl uo pabpnl ag Ajuo pjnoys siamsue
SUOISSIWO 10} PaloNpPap 10U ale Sylew

SJ101J3 10} Pa1ONPap 10U ale Sylew

op ued pue mouy Aayl leym alelsuowap Aea|d sarepipued usym papreme ale sylew

areldoidde se 1opea wea] IN0A 01 BuLislal ‘awayds yiew pue snge|jAs ayl Jo adoas

ay] puoAaq 06 yoiym siamsue pifeA o) UsAIB Si 1Ipald ‘JISASMOH "BWaYIs YJew ay) Ul paulap Se ‘SIamsue pIjeA/1da1i0d 10} papieme ale Syjew e

:AlaAn1sod papleme aq 1snw syIep

€ I1dIONIAd ONIMIVIA DI1d3INTDO

‘(suonoedy 18Y10 10 ‘syJew jiey Jou) sylew ajoym shkemje ale papreme Sylep

¢ A1dIONIAd ONIMEVIA D1d3aANTD

's1d110s uonesipsepuels ayl Aq paiidwaxa se arepipued e Agq pajinbal asuodsal JO piepuels ayl e

uonsanb ay) 1o} s101dudsap [9A8] duBUab By} Ul 10 8WaYDS Ylew ayl Ul paulap S||vs oyoads ayy e

uonsanb ay) 1o} s101duosap [9A8] dBUSB ay) 10 BWaYDS MJew ayl JO JUdU0D Jyoads ayy e

Yl BUl| Ul papieme 8q 1Snw SyIen

T 31dIONIAd ONIMEVYIN D1dINTD
‘'sg|diound
Bunjrew asayl yum Aldwods osje [jim awayads yriew pue Jaded uonsanb yoe3 ‘uonsanb e 1o} si01duIosap |9A8] ollBuab 10 awayads yiew ay] Jo 1Ualuod
ol19ads ay) apisbuoje paldde ag pjnoys Aayl ‘siemsue alepipued Bupjrew uaym siauiwexa |[e Aq paljdde aq isnw sajdiouud Bunjrew fesouab asay |
so|dioulld Bunpjrep o11dU9D

Page 2 of 14

© UCLES 2019



PMT

For examination

Cambridge International AS & A Level — Mark Scheme

9702/04

from 2022

SPECIMEN

"90UdI0S 10911090Ul BpNoul A3Y) JI UBAS paloubl aq Aew sasuodsal U 1Sliy 8y} Jaye sasuodsal AI0J0IpejuU0D-UON o

asuodsal 19a1100ul 3|6BulIS e Sk paleal] aq

pINOYS SIY) ‘Isyioue auo 1oIpesiuod sasuodsal om alaypn ‘asuodsal ay) Jo 1Sal ayl UIylIM paldipesiuod ale 1ey) sasuodsal Aue 1oy papeme
8Q 10U p|NOYS NpaID "PaNPaId ag SIMIBYI0 PINOM Jey) 9S0Uy} 101pesuod eyl sasuodsal Aue 1o} %28yd 0} asuodsal aiua ay) peay

U SpJemol Junod ||IS [|IM INg UPaId papieme g 10U p|noys sasuodsal 1081100U|

U SpJemo} Junod Jou pjNoYs awayds lew ayl ul aioubi payrew asuodsal Auy

papinoid ale sadeds Jamsue palagquinu Uaym UaAa ‘@soid snonunuod se peal ag pjnoys asuodsal ayl

:("* suoseal om] arels '6'9) sasuodsal u auinbal 1ey) suonsanb 104

(mojaq sajdwexa aas) aduepinb .oNI 1S, §

‘pajou o [jm ajdiound feiauab siyr 01 suondaaxa Aue pue Alessadau
3JBYM BWYIS rew ayl ul papnjoul aq ||im asuepinb Jayun4 ‘suiod Bunjrew uanbasgns asay) papieme aq pjnoys arepipued ayl ‘Aem 1091109
Ajreainuaids e ul pasn Apuanbasgns si Jamsue 19a1100ul ue J| ‘areudoidde aitaym ‘palidde ag pjnoys ajdiounid (193) premioj paued Jolsa ayl ¥

‘(uonoayjjal f uonoelal ‘usboodA|b uobeon|b ‘eusyle /aueyls “6°a) pasnjuod aq Aew Asy} Yoiym Yim sulis}
snge||As Jaylo wodl uoneredas snonbiquieun pue Jeajd 10) MOje 1Shw Swid) sngejjAs Jo sbuljjads 1921109 aq 0] aAey 1ou op sbulads ybnoyly €

‘paloubl ag pjnoys uonsanb ay1 01 JUBAS|a.I SI Tey) 92ua1ds Buoip “Led uonsanb swes ay) UIyIM PaldIPeAUOD SI 1By JUSWaTe]s 1031100
Aue 10} papreme ag 10U pjnoys 1paJd pue ‘Led uonsanb aswes ay) ul UsAIB sjuUsWSIeIS AI01DIPRIIUOD USBMISC 8S00YD 10U PjNOYS Jaulwexa ayl g

"A1021100Ul pasn aJe splomAay a1 JI papieme ag 10U pjnoys
syrew quasald aq Aew spiomAay ybBnoyly ‘syew Buipreme usym spiomAay Aue Jo 8Sn J1INUSIDS pue 1X31U0d 8yl JopISUod pinoys siauiwexy T

so|dioulld Bupjiey o1j108ds-a0ualos

‘puiw ul si101duosap
apelb 1o spjoysaly) apelb yum papreme aq Jou piNOYS SyJeN "dWwayds yJew ay) ul paulap se suawalinbal syl uo A|9|os paseq aJle papieme Sy

9 A1dIONIAd ONIXEVIN DIH3INTO

Page 3 of 14

© UCLES 2019



PMT

For examination

Cambridge International AS & A Level — Mark Scheme

9702/04

from 2022

SPECIMEN

"9WIBYIS yJew ay) ul asIMIaylo palels 1o uonsanb ayj ul 1oj payse ssajun paioubl aq pjnoys uonenbs ue ul usAIb sjoquiAs arels

"aWIBYOS YJew ay) Ul 8SIMIBYI0 pale]s ssajun ajgeidesoe ale suonenba [ealwayd ul pasn SjuaIolya09 Jo suonoed) / sajdniniy

Suonenba [edlayd J0] adUeping

"aWIBY9s Mew ayy ul pajou aq [Im ajdiound [eisuab siyl 01 suondaox3
"papJeMme 10U S MJew uoirendfed [eul) syl eyl ueal Ajfewiou [[IM IUn 1981100Ul o Buissiw e ‘1uun e Joj uaAIb si yiew aresedss e ssajun

"aWBYIS Mlew ayl ul UsAIB Jamsue ay) 0] PaLIBAUOD 8Q UBD Jamsue ay) JI papJeme aq ||1S Aell 1pald ‘PamMo||0) 10U SI QT pue
T usamiaq anfeA e 0} (e) JuUaId1809 3y} JO anfeA ayl BunoulSal JO UONUSAUO0D 8} YdIym ul (,0T x e "68) ‘wioy prepuels ul UsAlb sismsue 104

"sanfen painseaw 0] Ajdde 1ou Aew sIy| ‘aWayds 3Jew ayl ul uaAlb sainbly Jueonyiubis Jo Jaquinu ay) 0} Jaulwexa ay)
AQ papunoJ usaym slamsue 1991109 10} papreme ag pjnoys 1pald ‘parels Jou si palinbal sainbiy ueoubis Jo Jaguinu ayl Yaiym ui suonsanb Jo4

".Bunjiom InoA
MOYS, salels uonsanb ayl ssajun ‘Bujiom 1081109Ul 10 BUIOM OU SI 818U} JI UBAS HPaII [N} UBAIB 8g p|NOYS suoie|ndjed 01 SIaMsue 1991100

3ouepmb oNoads Uonenoe)

Page 4 of 14

© UCLES 2019



PMT

For examination

Cambridge International AS & A Level — Mark Scheme

9702/04

from 2022

SPECIMEN

‘uoineoldwi Ag papreme ag 0] 3Jew D B MOje 10 3Jew W\ ue uo puadap Aew Aay] "sylew TOMSUB aJje asay] Syiew vy

*1091102 10U S| JOMSUB [eaLaWnu 8yl Uaym uiny ul sylew O ay) Jo yoes
1apISu0d 0] Aressadau AJjuo SI 1] *Ajfeanewolne papieme ale sysew O Buipadaid ayl Jo |[e ‘uonsanb [eauawnu e 01 uaAIb SI Jamsue 1031109 € ]|

Page 5 of 14

‘papreme si
ylew D ay1 uay) ‘uoienba ayl mauy| arepipued ayl SMOYs YaIym Buidliom 1981109 saop Ing uonenba [enjoe ayl UMOp S1LIM 10U S90p alepipued
ay1 pue ew D e salsed uoienbs ue i ‘ajdwexs 104 "Wyl UMoUy aAey I1SnNw Aayl Tey) aouapiAa saAlb Buyiom Jusnbasqns Guipinoid
‘ayepipued ayl Ag UMOP USNLIM 10U aJe Jajal Aayl yaiym 01 siulod syl I USAS papieme ag Ued Ydiym syiew AJoTesuadiliod ale asayl :Sylew D

“JIaY)I8 papJeme ag 10uued diew Y 1ale| syl Usyl ‘YJew |\ ue papieme 10U SI a1epipued e J| "Iamsue S,a1epipued ayl ul Ajeayioads
U9as aq 1SNW siajal 1l Yyoiym o1 uiod ay) ‘papreme aq 0] dJew |\ ue 1o "puadap Jare| SyJew v ydiym uodn syrew POUIatu aJe asay] :SyJew |\

"Jamsue s, arepipued ayl ul Ajjeaiioads
U9as aq 1SnW S1ayal 1l Yydiym o3 uiod ay) ‘papeme ag 01 yJew g e 104 "SyJew Jaylo uo puadap 10u op ydiym ‘sysew Juspuadapul ate asay] :Syiew g

1X31U02 8] S13S INg ‘paJinbal 1ou sI s19xoeIq Ul aseiyd Jo piom ay) (S19)2eiq)

[e))

(pe1deooe sjueLeA [eanewweld) ayepipued Aq pasn ag isnw usAlb piom [enjoe JUTJepun g
1uiod Bupjrew awes ay) 10} SISMSUR aANeUIB)R /|

-

O

-]

aWaYos e 8yl Ul pasn suoleIAIqY o



PMT

For examination

Cambridge International AS & A Level — Mark Scheme

9702/04

from 2022

SPECIMEN

Buoupp ‘1084100 '€

(2 unoasip)
\r

("¢ J0) NOD
1081100 ‘€

1081100 °2

X

1081100 2

1081100 T

1081100 'T

(sasuodsai ) 3

(sesuodsal ) |

\

1091100 'S

\’
(¢ unoasip)

109110D
(‘' J0) NOD '€

(z unoasIp) ‘x

(‘2 40) NOD ‘1981100 “C

\'

1081100 'T

X

1081100 2

\

1081100 T

(sesuodsal ) @

aloubl

1081100 'S

(sasuodsal ) H

x ‘A

BuoIpA ‘1004100 2

aloubi
aloubi

\¢

(‘v Jo) NOD
109110D
1081100 ‘€

\r

1081100 'T

(sesuodsai ) D

\

1091100 2

aloubl

Buoipn '€

\

1081100 ' T

\

1081100 2

(sesuodsaig) 9

AA

1081100 1981100 ' T

(€ wunoasip)
X

(‘'€ J0) NOD
1081100 ‘€

(sesuodsal ) g

Buoippn '€

\¢

1081100 2

1081100 2

1001100 'T

1001100 'T

(sasuodsal ) 4

v

[g] " suoseal aaiy) a1R1S

a|nu11si1| ayy Ajdde 01 moy Jo sajdwex3

Page 6 of 14

© UCLES 2019



PMT

For examination

Cambridge International AS & A Level — Mark Scheme

9702/04

from 2022

SPECIMEN

roces =M
v 20T x (08'€ — GL'¥) X ;0T X 09'G = M
10 AVd=m | ()0)z
v rogeL =nNv
10 ez0T X 20'9 X ZT'G X GZT X ¢, 0T X 8E' T x(2/€) =NV
Tg (sajnosjow jo) ABiaua onauy (je101) ul abueyad si ABiaua feusaiur ul abueyd (‘seb resprioy) | ()(q)z
TV W 0T xG/y = 005/(g2) +008) x (0T x08€)=A| Oz

M00S =1

TV (T€'8 % 21'6) /(;-0T X 08'E€ * 0T X 09'G) = 1
10 Lyu = d (e)z
SyIeN Jamsuy uonsand
v e Wb 0T x¥5G=1d
10 [,(009€ x ¥Z x €22) X (;;-0T x L9'9)]/ ¢6T°09 x x€ =
10 2'09 10 6T°09 = (,0T x 8€'9) /(0T x ¥8°€) = U @1
Vv .19/ urg = d anib 0} eigable jo uons|dwiod
TN HU/,A 10 04U = ,(4u) /IND
T4 1/duig =A10 | jUg =@
1d dqrx(e/¥) =N (@)1
T4 (1aueld ay1 1noge a1ja1es JO) uonela|adde [eraduUluad sasned
19 (1oue|d pue ayjja1eS UBBMISQ UOORIIR JO) 9210) [RUONRIARID ()1
S)IeN lamsuy uonsand

Page 7 of 14

© UCLES 2019



PMT

For examination

Cambridge International AS & A Level — Mark Scheme

9702/04

from 2022

SPECIMEN

,SW_0Tx6Z=¢

TV (0T x 291) /(0T X 0'E X (;-OT X 09'T) =®
10 w/3gb=e
10 FWALOTx0€e=3(wopg=x1e) | Wa)yp
v (abueyo jo ubis) swes os
olJaz sI yibuauns pjaly ataym (saleyds usamiaq) juiod
10 ansoddo pue [enba aJte spjal alaym (sasayds usamiaq) juiod
N 10 suonoaup anusoddo ul ase spjay (‘alayds yoeas 03 Jeau) W@y
T4 sobreyd juiod usamiag a2.10j
19 uoneredas ay; Jo arenbs ayy 01 jeuoniodoid Ajasiaaul pue sabieyd Jo 19npoud 0] jeuoniodoid 8210} (2)}%
SyJeN lamsuy uonsand
19 (Buidwrep) 1yb1j os ‘epnujdwe ul asealdsp [enpeld (@)
Iv r,0T x 6'T = ABlaua
S 0T X G'T) X ,2¥'0 X 4y X GZ'0 X % =
9 LA g1y x Wik = ABlsus
— DK, owzs = ABisus | (1)(e)e
IV ZH Z¥'0 = Aouanbauy
10 g'z/9=pouad-b6a| ()(e)e
SyJeN lamsuy uonsand
roocel =
(0zes-) — 086/ = seb 01 passajsuen ABisus [ewliayl os
Vv seb uo auop yiom + seb 01 pasisjsuel ABisua ewlayl = ABIaua [eulaqul ul asealoul
19 seb ay1 Ag auop sI xlom 10 aanebau sI seb ayl uo auop diom | (1)(9)g
syJeN lamsuy uonsand

Page 8 of 14

© UCLES 2019



PMT

For examination

Cambridge International AS & A Level — Mark Scheme

9702/04

from 2022

SPECIMEN

IV Arejod ul sbueys ou os
N suonoalip ausoddo ul 193j1ap pjnom (sialued) abreyd aanisod pue aanebau (nN(q)9
19 MO 10 X4 10 AS I0OAd | (D(@)9
TV aAlIsod aiow sI AASd @9e) 0S
N MXHO 89k} splemo] palosjap pial dnaubew ul buinow uondsd | (1)(e)9
19 MXHO PUB AASd | (D(e)9
SyIeN Jamsuy uonsand
v oorL=d
[(d x 40T xg8) /(0T xG'€-)]dxo0'8=09
10 (04 /1)dxe A=A | ()(A)s
TV s.oTxge=awn | (@(ag
g A 0°9 @oualaylp |enuajod wnuwiuiw
g aAnIsod Jansu ualpelb yum ‘ainieAaind aABIUOD 1931109
19 SW (' Ja)e aul| pajuld 8y} S}eaw )l a1aym anjeA (048z-uou) Wnwiuiw 0} sw O’ =11e yead woJ} aul| m(a)g
14 (uoneoynoai) anem-jrey | (1)(e)g
ALS=""""A
v erh08= "N
0 2r A=A (O)(e)s
SyIeN Jamsuy uonsand
v wo 9 = X e wnuwixew (Ybuains pjan)
[enuayod (21.1199]9) Jo abueyd Jo arel s Yyibuans p|all
N 10 1aipelb renualod si 3 1o yiBuans p|aly ()7
SYIe lamsuy uonsan®

Page 9 of 14

© UCLES 2019



PMT

For examination

Cambridge International AS & A Level — Mark Scheme

9702/04

from 2022

SPECIMEN

(suon92g|s J0) uoissiwa 10} Yyibusjaaem wnwixew

10
Aouanbaly pjoysaiyl o} buipuodsaliod yibusjarem
10
I yBusjenem pjoysaiyp (i st %) | (1)(a)8
snoauelueISUl SI SU0JIOB|D JO UOISSIWD o
AlIsuajul uo puadap Jou Sa0p su0193|9 JO ABJsus UINWIXeW e
Aouanbalj uo spuadap uonosjo Jo ABlous WNWIXeWw e
pa12ala 10U ate Suo29|d Ydiym mojaq Aouanbalje sialayl e
zg ‘wouy omy (e)8
SyJeN lamsuy uonsand
Alddns ay1 yum aseuyd Jo 1no
10
v Ajddns se Aouanbai) swes yum
10 [eplosnuis / Buneulaye (92
v AG'L =YW
(0T x#72) /(96 X G'€ X Z x 4 0T X 8'9) = ywW'd
10 W/(N®)V = ywa (@2
v abeyul xn| (onaubew) Jo abueyo Jo
N ares 0} [euoiuodoud “ywre (paanpul) | (N(e)L
(Tv) eale (ay) Jo aue|d) pue xnjj Jo uoNd3IIP USBMIBQ 3|Bue SI g alaym
g uIs x eale x Alsusp xnyjy (onsubew)
(TIN) 10
Vv eale (ay1 Jo aue|d) 01 lewlou xnjj Jo UonIBIIP
N raJe (Jeuondas-ssold) pue Alusuap xnji (onsubew) Jo 10npoud OIC)A
SyJeN lamsuy uonsand

Page 10 of 14

© UCLES 2019



PMT

For examination

Cambridge International AS & A Level — Mark Scheme

9702/04

from 2022

SPECIMEN

Vv ss9| (s1 uoajonu Jad ABisua Buipuig) os
ABisua saseajal uonoeal (UoISSI)) 10
N (95 ueyl pue ET-WNuUeYIUR| UBY)) Joaquinu uosjonu Jabie| e sey Geg-wniueln (26
NONGB'L =
v 6L /($€6 X 2929T'T) = Uoapnu Jod ABiaus
L ¥€6 x 29/9T'T = ABlsua
(n)z9z91°1L(-) = wv
10 ngG6'8€T — (N8ZL00'T x LG) + (N€9800'T x ¢8) =wv | (1)(A)6
Vv N9 €6 oAIB 0} ‘umoys ;. 0T x 09'T Aq AB1aus jo uoisinp
(P 10T X V67T =)
TIN (50T X 00°€) X ,, 0T x99'T =13
10 Hw=3| (@6
H|
19 9ol | (e
SYIeN Jamsuy uonsand
T4 payejodelixa aul| s,ayepipued usym (0T x Z'g ueyl Jarealb Je 1dadisiul Juaipelb aanisod yum aul ybrens
19 aul| pawuld se jualpelb awes Yyum aulj (0)8
S, 0Tx29=y
TV (0T x0'€) /(z-0T x02) =y
10 Y = juaipelb
Td e|nwlo} Jualpelb ojul UOHNNISANS 1031100 10 o, OT x 0'¢ = Jualpelb | (1)(a)8
w, 0T xSy ="
v W 0T x 22 ="/1 =1deossyu | (N(a)8
SyJeN lamsuy uonsand

Page 11 of 14

© UCLES 2019



PMT

For examination

Cambridge International AS & A Level — Mark Scheme

9702/04

from 2022

SPECIMEN

19 (wnuswow 8AI8SU0d 0]) WaY) JO OM] 8( 1SNW 0S wNjuswow aAey suojoyd

19 019z S1 uoJ}Isod pue u0JjOdId JO WNUBWOW PauIquod (810818} SSeWw awes) Q)11

14 ABlsaus ojul suiny Jenew / (om) ay) usamiaq) uoneyiuue (Jed)

19 u0J199|9 Jo ajoIednue si uoaisod

19 (8nssn ur) suonds|s yum 1oeia1ul (pamiws) suomsod | (Q)TT

19 suojoyd ewweb | (N(E)TT

T4 (paipnis Buleq) senssn Ag paglosge

19 Apoq ay1 ol pasnpoaul saueisgns | (1)(e)TT

sSyJeN lamsuy uonsand

19 T (Aeau) juaidiyaod

19 0 (Auesu) jusioyeod | (m)(a)oT

Vv winipaw ay} ul punos Jo

TIN paads pue Ausuap jo 1onpoud | (1)(9)0T

19 Alepunoq ay) Jo ainleu ayl Inoge uonewJiojul salb (asind paoajjal Jo) Alusualul

19 (Arepunoq ayi Jo) yidap ay1 saAib (as|nd pa1oa|jal JO) UoO8)ap pue uoISSIWSURI] UddaMIa] awll

T4 (salrepunog wouy) paroagjal are sasind | (1)(9)oT
8590 = oneJ

v ({sg'0-} dxe =) ({56'0 x 0"} dx8) / ({6°C x §'T—} dXe) = oneu

10 Oa-)dxe °1 =1 | ()(e)ot

19 Buiuaxoe|q jo Junowe ul 33UBISHP | (1)(e)0T

SyJeN lamsuy uonsand

Page 12 of 14

© UCLES 2019



PMT

For examination

Cambridge International AS & A Level — Mark Scheme

9702/04

from 2022

SPECIMEN

v w 0T x 8'T = shipel
21 %,00L9 % ¢ 0T X L9°G X Uy = 0T X 8'F
10 yLl4ouy =1 (N(a)zT
1A% (M0¥29) M 0029 = 0+ /(00S * 008S) = 1 0S
14 1/1 » ™ (sarers me| uswadeldsip s,usipm) | (N(@)ZT
W ;0T x 8'€ = doueISIp
1A PLY [ 0T X 8% =4 0T X 9T
10 Py /1=4] (et
19 alpued prepuels | (1)(e)zT
SYJIeN Jamsuy uonsan®d

Page 13 of 14

© UCLES 2019



PMT

9702/04 Cambridge International AS & A Level — Mark Scheme For examination
SPECIMEN from 2022

BLANK PAGE

© UCLES 2019 Page 14 of 14





