AL202401/S-11

A AV

PRI apgun chongfaneapan aiga ! All Righty Reserved)

it wad s e @, @000 DOXD SLODDABAO, ... ey
s e e o OBy - gD s, |
vinen 5o on. Dopartmont of Examinations, SrlLanka, .. 5 .0t sus Lom
qunon evi wwhinm on (cud ece) Ewmos, W24
asOelll) Cungudh myngys uhy (2_wsy 9)0 ufCams, 2024
General Certificate of Fducation (Adv. Level) Examination, 2024

odib_&ifaaﬁf i
GuangHmeiusy 1 [E]
Physics I

ow ol ae00 HLHE mEw - 859 108
capodi 10wz g i et Cuenhm ey Cppp - 10 Bl sussi
Three hours Additional Reading Time - 10 minutes
Q000 Wb mEL b bR BuWE Cdn el MBPOD BECL BDBR CEATIE e4D 4D
pul @D DO LAY emOmzD. J J
[Dm QoD L ...cvvvrnrinirirnrirrrsaasassoncan
; ebdenboised cewlicns
Sicod wem R
# cow gdn vnw By 16 B4 wdn ob. 11 oo6 cem
# cow uds vy A eo B ue el endd emos 6D GoDd @A e
wam D, el e¢moR Huln DGy Ol 1
0086,
_ 2
# vom woly vlney 9L uiy) eMELed. A 3
A e@O® - D50 OO 4
©32-3) 5
Buel vdvucu BEnd voe vredy 6
cowedto, wed BEmd, gyde tned gL 7
wee 43 odue BB g . e gk
gwge BEnd Eleu ywrgivg au ¢ B 8
&Gt BEmdy aeewiedidn conbs AU ¢ 9(A)
e Eio. 9(B)
B emOw - COon 10(A)
9-16
2 ) 10(B)
coy eomiut Gdn 0wdd wesilDn Lo ]
= “ern) SR Z{
43 gdo B0owd cwers BEnd tele e
3, G0 e BELE CRD BUGEE DD cond
Iso. 4Redss
# ebuber gdm eneu Bueln mice quest ol oD
Lo Ao B emod Od&@mmdm eF56 tn eBten |
ed A emOw BB emdwd chd Huam ©ll
azen, Lwrn oxendeHu vid eEino. s vy clden 2
cne oider oed
# udo ved B emde o@md Cvme oieusd = ) :
Eumu com Lisu @au qued . qUBGS DOE
\ v

[oces BOE Lexm




AL/2024/01/8-11 -2 -

A em0® - Dgvem GO
i D000 BEnG 600 oEed vuwsiv.
(g = 10ms?)

L. §o 15cm o6 oy dnsids 200 mg vde § B8 dwmd Hddum (Dved wnEldy BYgis
H590 020 Hwdd g». ©OFed Bdndvw OB vy (1) Sweud cosld g 883U
RERAEY IR A0 LW G '

(1) sooea

(a) ®Bemp800 eenoidy g@imed A, B (98816 e¢m 620ed) e C ece 8CRA 0 g8
6O »® WwosIm.

(b) 28erp800 etihnoidy g@imed g wl@reie g gfesl 1mm S e¢nd ¢S,
D290 ©8Dremed @1 edi® 50 qv. B 0 00w o Be® yim vbdimed O
cE@n0 > goeBsl B&SB0s e 9l gmd O DO enf gde 8¢ ©d.

(i) @Bed0d @iy g@imed guincicy mm d8s3 emwde ¢?

............................................................................................................

------------------------------------------------------------------------------------------------------------

!

(c) B&Hx e 9de eBem ulia O 80 Dasmmd ti@resed —
8838 (2) diwed cvsiod. 880800 gtinaidy gi®imed (
g edeed goo mm OES Blawe mosim.

- wn
&8 & °

|
llllllllllllllll'l

---------------------------------------------------------------------------

\
(

(2) giow

(d) gerem ogles Bban 880 vy el Bdnduw B ey O8emdod qundidy
10 0186 Bisles enetyd wewst iy,

............................................................................................................

"TE L




AL2024/01/8-11 o D1id QoBDD § 1vvverreerrerirsariinnrrrisies

(¢) ©Qe®0J pedndidy ML C emle Bde® qdfei post ¢7 oot

AR AR RN IR EEEE R N R R R R RN R Y]

N () goo (0) 8 egesl ©8emdod edndidy mermna
mboewst ©08ed ot ddhmun Ddndvw efm Do - s
Datoumd ef@eisd B8O (3) dued cusind, _(LE i
(1) ®8ep80d gunddy Mmemed Bude mm Oz _5_'_ i
emo®a ¢7 =
t— ()
;.l.lll..‘]IIIII'Ill||‘.‘||lllllll....“"'illllllli'..lllll — H
(2) DOBed Ddndved BOGE qoe mm LAY e ¢ (3) sro

R L L ]

(i) eoo () (1) (2) 8 qoo mbnews n8Bed ViDL LEOOEL (MM? OB ®wine BIHI)
(1=3 ect osim.)

L T T P T T R R T PR

() () »08ed ¢dved nmdvw Blcin B0 vy ©a o qeons 87 cermbs 7

2

(ii) gom (g) (i) 8 ogws 8xn® car eBOO e LOIRL ewlos B7x® conde »O v
(1)
()

(h) obedn ewr®ct vibn ndm gecdlediBn 0869800 gunaidy meimamd (4) Sloed
cusiNd. e®® Mmeimed RO Bn® mm OEH el e ¢?

| [ )=

—{
\_Loacy

[macexs) 60O Dea®.



AL/2024/01/8-11 o

2. foes Dew mBn 2 deed LIWBSEd DAL gdn e (L) Bbeio B0vw waw Havu|lr,
qo. qednbo uldfeonms quges (1) sred conind. pecw Bunmu R0 Jall ;e sl
s 208, el elLdGIL DO (3¢ W I EEBOTWE, EEw B BY BTI0WE ( BLD) HD.

dall mew

deEn

(1) g
(@) (i) z®@Cc Cormed dco 08 ne gn ©. Bl clidws mbnews e oow RE Eew
808 gn el Yc 8008 wuerg BOBSD.

(i) n@IE Lova BEd GBI TBE BE YRW. NOIC DBV BE CEGHBOLIHEJ
acdas B30 gn gy B8O R »BcwE (X) »Bnews’ LeR BIsID.

(iii) c0® viPemedl? 80080 085 c¢ ndced cdesos 100:0°C e 99-0°C B,
@6 c¥nd R Bu o ¢?

.........................................................................................................

(b) (i) eBvone § n@ice el 8oded dcwd 8gde DicEded @d vwdn ©dm ¢8vdw
5® B»osID.

(ii) gom (b) (i) 8 ecovsl g8n8c BO6T BOIFLMDG B8nd (1) diwed ga domed|
g18, evsiDsis.
(¢) eBdems vt A oo Bes cdaboes e¢md Bed.
A cdeio@med vhes @ -10°C 8o 110°C

B cdeado@med voes 1 —10°C 80 60°C

218800 dped cdadoe @B min ne goed Rom cdam®me ¢?

(¢) cob elbiduaed? deed quen el LIIHY B0 B Vst Ll sndeun Bous

e ¢

_—

(oo B9 Do




AL/2024/01/8-11 B

o

() 280 cdestdn oy deed qiodvn cYeaslos BEeOES 0wy 0,00. 00 oluds &&o ooy
8005 510 ORI OO 26 MBO e Bcewd b cdwmsd 85® 0, 8 qov cre»
omamaes 0, ev 0 gi1i3e0s B ¢B0sdm.

...........................................................................................................

(g) (i) c®® vBdueiv wew Dd DEEBOduE cOnDD Byt dndurs wiln ne viB ¢?
DBa/emmiBe (80107 BEnd «ds edld gfuin.)

(i) oo BEnS wgm odnd eqzis.

...............................................................................................................

(h) Bxedny 883 gun obduean By we 80 dwn Bom ¢ POIC Lnsided BOCE gow
122 g 3 Bo. 0@ & gerns 370 widn w68 Bydr BB veammn 620 C1de gud
B3¢ L 8 gocs 2:3x 108) kg™! 8. »85 empmdm c§ 3o dosids 10 g ece 8gor
280 meds. e®@® Didde Hen Bydr chosd L 8 gov Sbas nostn. Oded BERS
Bersen gommewns? (a® G Onmmd Ddwxsim.
deed cdEsd gue @® 10 °C 8e. deed 88D mus DBmd 42 x 10° I kg™ K-,
(2342 =234 ees ©5im.)

..................................................................................................................
..................................................................................................................
..................................................................................................................
..................................................................................................................

..................................................................................................................

3. e8eenid DEeDER L wiBnewsl Bedt Bu®unm ¢dred Dimmns HYeae 8680 @0
Dosd go.
(a) e (1) 8 eesid g8 8edved AC §nean On ufin B Buown wdw 408 guod@med cEdm

bl Bdmun 0@ &bvas g@sim. tetd® AC gyeaesil Bdmed vom endaas (i) ow
Ol emiens (r) Bcrea HIsH. A

(1) cwe
(b) Bomed qd® guodn eniea (D) gom (1) dived seney nostm.
(¢) Bed® ¢osed Diimmmw (1) e Grmamas 8§60 emdess A oo D g1e3edst 8w ¢80xsim.

..................................................................................................................

..................................................................................................................
------------------------------------------------------------------------------------------------------------------

------------------------------------------------------------------------------------------------------------------




AL/2024/01/S-11 6 &

08 A0 Besews B DB, AR EOWD AW OBIGTY §7 ..iivvvrrrrririreeeretriiiiiena.
8D ol MM, i e bR SRR SRR R

....................................................................................................

() Dbe20B med Bug® 60t Boy 0106 88603 vy Swdlies grecin Bogmaens egw 408
qood®z B30 ulfeennsond 82 cah oxlest enetd ¢?

..................................................................................................................
..................................................................................................................
..................................................................................................................

..................................................................................................................

(8) cebden qd® guodxn 88Je® €$0Od ng 8D Dismumid
vBamed en DS sieneaecd B3O (2) Gived cosid g». %ﬁ éﬁ
e®@ B89e® cins emwde ¢? Hﬂﬂ

.......................................... (2) d‘[cm

(h) Bed® e®wewz? Budw 0ds we vy gelidved wmy 8:BO 104°55 ece ©87) c1ed. D8 gow
eeusts). 8n® e oxlsn 80 Ditmmd BBdeted 360°cnes VW ©OSF DI EHNO.

..................................................................................................................

..................................................................................................................

(i) B8edoed emierws A=60°00" 5O Bed® ¢Ored DEmZImG (1) ©Hmms B, (9ded ©5®S
g g €82 0gd 9185 woulm.)

..................................................................................................................
----------------------------------------------------------------------------------------------------------------

..................................................................................................................

4, 806 edndx wibmews! 885 HOuw (dred yBedided cYwmsd .o (@) SYeaia
BB e 0wig vn 0B eiBuansion ewEe:s (1) Gived ev308. §o 50 m o B¥ndus
0-1 mm § 8¢z ©80des we mud »dwE BR50mIS Bl ¢ O O e
qdes 01045 qutH. O3 ¢Orved ¥Bedidm®O 30°Ce 1:5x 10 Qmed. ey S yBedtdw:s
etdned 6O B vom B 60 qiv. ])_

o |
1

Boed
(e) {508 380 ACAB Credm qockns medaeE B8O 0dun 8008 B8O 6w :0n B s

(1) o | ———]

[ma&agamm:



AL/2024/01/8-11 .

— ")
(@) 30°C ¢ 98 quded ylediun emasim. (1=3 eco oulm.) bovd
el st

(b) cwa (1)8 'Y’ ece O e gif 850 condeiv RO ¢?

.............................................................................................. Besssseerareaaaany

(©) () des (1)8 ‘X' 8ge vom wdaxld ne gr vBoded div wove con § M 9ebd
q€@uim.

(ii) @@ @u»m (¢) (i) 8 gf» c¢ vivded ¢barNd RO ¢?

(d) D83 ¢won 80K ednbd wdI B30 R O3 VIbn BE FRS. RO qimded DO
e® og® Qe ¢?

---------------------------------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------------------------

(€) e0® LBBrEwWd ewig VBl gemRs qELOAs COBIGN 1Y BHOG E@IND §?
CUODO@DD | vuevrrnerensanesansnsnonentsttnonrteriestiienisessnetthitsattetiintititiititiioiiierisititiniine
LT S T T T P P P P P P TP L P TR TE T T TTTORPO

N () EaB 0(°C) cdﬁi&)@m& ¢oded gBedidn R,y S0 oty n8ded 470io wracH

go I (cm) ¢ 9, Tg(&w«;m gmenes | qiyeds Bw ¢ESouim. 0 edy n8Jed
G153 000D enucm) ©isiD.

---------------------------------------------------------------------------------------------------------------

------------------------------------------------------------------------------------------------------------




AL/2024/01/8-11 o 8

e i
L
Al b

(i) @oo (/) (i) 0w (ii) B B B gmom dmd Blewd () e0ews (!!}£ = 1)wc @y |oms e
gdmide Mo g qbes gmamna @) ouin,

I T R PR RN R T T L L R R Y]

Bedeersanarensaarrrnn

I

T T L anaseerraasens Iy

(iv) oo (/) (iii) 8 Bo» c¢ ymened vdBs vdn Bold gdmded gL ae (m) ev
aimd iy (¢) gy gmen 8w (Busio.

B =i T
(V) aogp gmenem m e ¢ qpeds 8o (b,

A= tiievncnnanns rrrreas 1N e e NS e N e AN NN e e e e s s s s s s st a s e s assanss

(g) com (2) Sved gEmde LIdn e advane DD,

(-9

O e
o - i S0 EERE ERRRENRSS””
HiH ,] [ T | L]
RRES EREEHIRE ‘ i CH
';: 1” !; ! | [ I | ].}”ﬁ'; auadhual

0TI H 'I HUA B8
LT HELHLEE LAl I R
FE T HIH L i R

0o Li1 HiHH § ,’ AT } 240800 EARRARAE
HHH | LATH l ' ERRRYREE!
H HiHH L8 5 ; ; .| 4 5 H, i
T LA LT R NN R RRNRA ARARY BRAUR ARRET 038

o LT J-.‘"I L g1 ERERA SR SRR ISH
HH T i | T
L : H| L
Al R R HHHHH Hip T

0.7 4-{ 4 I_1| ‘.[ { I 1 1re (AN n EREE bk x

0 10 20 30 40 50 60 70
cda@asos (°C)
(2) g

-------- wanen sasnane T L L LR L L L L P P P P
T PP TP T Pessssaranassanaran P T T T L L LR R R R R T P Y PR srrannenana
------------ R T T T R R
R T P T P passsaanrrsaansian T T T R R PaErsreRRees e aERsra s s rhabais
sarsrananans e P T L L L L R L A srassanans

------------------ T —————————rst i R L T e R L L LR LR L LR RS L

. obmd 609 Do,



AL/2024/01-S-I1 -9-

SR S8 qEST qpugl uBOyfsmwapan aige ! All Rights Reserved |

1 @eisnisl | LU ehads Bensmidmem i ST
s gawen. opepartment of Examinations, SriLanka’ 7N S o o
gdron ooy ovdn of (cod cog) Dwima, 2024
ssvallll QuUTEIS SITHTU USST (2w S50 uflens, 2024
General Certificate of Education (Adv. Level) Examination, 2024

ex9Bm dcmd 11
Gusnglsaiwso 11 B emde — O™ @
|| Physics I 4

g HEoND sBes BEnd veasim.
(¢=10ms?)

VI Bt

S0 % T _-'J" .
~. %1 Lanka Depar

ptment ol Examin
N 2 ged S o

o B0 EEOB0HOS Doews’ 65210 wedmd (v8 Bim eqEnd M10g ey 6:52 x 10° ece S¢usom
gemmewss (scientific notation) 88w .

5. com edige Sed gdm»dcd BEpd sowusim.

q8e3 @ Beder 01088 (1) Sived coxth 15 ¢88 9 Bdes cusinds (skate)

mce (blade) 84 95 Bhmws ewig B §86 dndus §o 10 ey oy ¢8d

gnd dessnmae (lubrication) aowd. 68w ‘883 §ude’ eco wigsied. vonlned

seed ong tdved §o 30 cm 95 god vge 1 mm &b, 384 @5 Bdeomn o

sosinds 05 5@ Ad ewies SSennd ems HgeoniBu BHme e@s3 20

QEes ¢ BDmad ;18 v miBe. 484 ov nee gud wlve sgany

OB ed @z ¢d. 0853 gf8ud Bd (i 628 dv dsles’ (2) dwed

qEfedm oS8 nusined nee 8853 o exny 84 d8e ndg 5628,

48t @3 Beden uzimn B @ Lo Bulsl @ ncg nom 50 ¢8d 88

ooty oce @5 F dces cued. B8n §dd g8 F aced w.dons 983

483 @5 Bdden ol @FBud ndg ©d8. & gnd nusind ubs dyed OO g ; o8m gmd

De3Dr 2 OB owd 88 ddo @n Bdo @ Bg 208, ¢8d @n B ?
[]
(]
1

azim @fBuwd wm 30 Oy gum Swd DY Dugwd &0 emd 884 ¢8d 5dg

emd (9eE e Bud) D OR8. 08 FWDEL DD MO dos B °9° cozinpd)

AT oo a0l
! q8d &m

S50 m § 8 9o Bdun asizn 8l g8 vadvius 85 D15m00 Blblnun Bde 08

Hom ebowuds! 0dx odmn 80 8y &5 Suwmdm ac (3) dwed gded.
@8 G oy &8 @n Bden usimned dnsid edduics ¢, P oy oodnds o
286 cadvs gmo dolin cese ¢, L on P ov G o0 ¢d ¢ ed. gi8d 8653
eosind 9n Fosidn 9 dced Bt oy 80 widn BEeOEH Fy aw F
@9, Daddmn=ac @lived gds R .

28 on Rdey wsienmed NGO (spin) OEmws eders ©d OB ogw
(4) cioed evzior 415 96 engdeli n f ©bm 5d 118 BedBn g new:s)
080 508. 8@ 45 uln Bo 484 PED VG gbus Brbina A VB
883 @ Bg =m0 0.

(a) '80m 8uB® udlensd gud misies? @ ¢?

(b) (i) s eoty oieg 60kg » dosidoed g8 gloceuy O vigwd=
28 mdves OnBo Boowm BOdles m»B, By ¢8d e On
B 0 BOmo emoda §7 05 eooindn oned cwdn dSodes
300 cm® @8,

(ii) Oy ©®ms cobind eORLD ¢8d On Bdun nosinds oeg 83
50 Oy 0873 g8d vidda On cuees BDmw emu®a ¢7 ed¢ews’
¢8d &p Bdon vuvblip oeed Svmod A 0zlm. neewd owg
vidded oo mbeniagmd 30 condonw Bosin.

(iii) =88 quwo (b) (i) 8 chuwd BOnw igeoiBu BOmw @)
20 o A0 eodnn. (BigeniBe BOmw 1:0x10°Paed.)

(c) g8 o Edw wrlends ¢8d 9BOs 85 gl6uwd VO wisles! ened ¢7

(4) s

(epeus 690 Beck.



AL/2024/01-S-11 -10-

—

(d) (i) e 2o Bden coloned LEDed bl ceithbs Sced eltos D3 ¢? 293 E8ad Fev a
eeds G eoislo,
(ii) « exdeie goe o B8 pl 588l o S ¢? taicd EExYL cund ¢Posn.

(e) (i) conoimis cig ©g BIL 800 cueim acesd wtmse 180 N »8 68n {md aded 60 kg o
gogiien mB ele bo Gl choed gidae (0) BYse odso. o = 30° ece o5im. cdns
chediio Gc 20 Yo G comdn b cendens odon.

(ii) =y Buemiced obd 6din 59 SLdme L og 3ped cboe (V) emtd@s ¢?
(f) Lemdomons wbnun 988 oo 6l wn Gder codoed eboe Vv, v = J['gﬁg" b ey caAm A
(3) Gz 0B o248 cedido. a0

() diee (4) B ceddin od peed (5 ebn 0 538 eiia nis ¢?

(h) Zoddic 60 kg Lo Be o oinned cuetn oyowbeg (5) dsed
cegdin @S 8 S0 ent §g o9 ¢B @b cBob 60 ipm o coifn
obocha Bod mdewd B e, 98 b (6) Gited qhiebn =6 qd
sed EQOL 9o £Eel cun £84 g o g civdseces vne 0.
Go oo &4 @b Lo tend o 60 cm en dosie Tkg 85 g oo
¢E e eche ;D <. qff eonHL Bl 95608 emie dogile
46 kg o eoe 20 cm Ly o EESLIeS eee wiede mibe. ebubmecs

onc vt ¢ B ebin 0ids dogdie 60 kg e ede 20 cm B eo

Soitidem ece eicds oS e dodie Men 8o L én (whn, 400

et £56 &g engiod Lin ¢idlh plee %ML: e84 e¢y cAB. :

Zngile Men ¢de Rin o EGH0dun 805 edec L5 udls pligs

%MR2 855 e¢p CRIE. (1=3 ece voin.)

(i) oinoed ccen oPBeed qFf cigbsecs g emit #d 90 996 gfue 0D gwed §
2l ghme Sime nidn. e edee m ¢0BE esilc end ¢6 emecm wbsin.
(i) @med o3 eSglisecs voe con uid BL vis efee DD mueed 8§ OUEBH phas Bbgke ndsim,
(ili) s023 med 3 2Ezlisccss vpe con mB 58 greed eniSs edoa rpm I8 v &6 Bosm.
(iv) g2o (h) (iii) 5 E823 cexz BL0 82 ofn ne =885 Fede m»H® ndsis.
(v) grced edlon ev elorn 9E5 LD EIHS vHane Bidn. Yo% Dien exfed ;B § cOne
84 e oquies enetd ¢?

(vi) Becmiced 2ig con 60 ipm eni&n cboed gud ©6 MBYD 10 10 s oned =0, Bd 883
ad =50 na &o ccle gy Lniine emeda 7 SdEe 5@ rued enis B0dHms Hon
=8 cendens nisin.

4

&

e
©

(5) cos (6) gz

6. (a) 8835 goics 2843 § vid chuten ;15 v 008 5800 | o ghsm efolae )58, 60 cfesedt
D58 Bimn 3288 (f) undeed 883 abc 8o,
() 085 croen ERELS §8:3 Sl vin DOB B = cdesent 20x1072Wm2 e,
.’0=I'Cl:‘(l(}i“'z\v‘Vm‘1 e log 2=03 ece ¢ loglab)=log(a)+log(b) ece ¢ ©8s ng vi.
(i) 28 chucedZ 288 B 82258 emedn.
(i) 988 1D 2388 eeod FiPwl. 68 coesedi® wdgliea 005 57mn 9009 emwvde ¢?
024 cimed eoid eged B0 oo cBuse o (08 85D g8 ecnsim.
(c) (i) etin ecin s ©rddnn eiedt, el connd emmIB 8 end, § B
285 cizyn eonidss o MBY ez @dY iy B8 Begdn DR mdo
min ©in cE. E58 ned 885 9 mmun gmmdisgr B OB egm
285 B Y8 0¥ 08z 30dB 8o g B LR vinw 8B Dews
“8n ne @ enhit g0 058 BEmde emsmin.
(ii) 288 ndo chmdlinms B0 ow bon DT o VEPINBED .edfmBbn
Lh0me ©6 MBe0 D85 ¢boes (acoustic mimors) wiBm Bu. dived eosid
5 BT et Dbodee 4m’ O 0935 ¢Yeges 8673 eée Bbodco 10 cm? §
e &5 008s ¢oh3 nil. 0iE comem vEoHY ogw DOB ¢besmed
come Ec gy B8 005 S0mbe emtds Bu gn 7 (bose 8853 005
adfic sionleas B8 emecm widn. 008 ¢lvaed 80 na (b

covne Eetf 088 adfed mBed B emdn 3D condemn Dom. Q08 (homa

[Comogxied Ba0 Dga.



AL/2024/01-S-11 -11-

(iii) QD= wames 08 GHES 655 480 W 085 Sudmis dooks D08, gomd cvife 005 bndfed
cuncone ddn. (T=3 e ozim.)
(I) @i comed 80 54 (B0 Lodnw D68 D03 azdbeasd 95% = diygevice gdewvizgy od
0B B 005 Bogic en®d B0 @i wime gmddce B3 v M8 coll ¢d qu (¢) (i) 8
03 gou 905 emd emuzin. (V5 =224 cee v5n.)
(1) 905 wmed 8o DO chvms (B wodne Dedf 008 adfess 99.9% 3 Digenice
sdonivgo ©d ©f H® 008 (Puage g 80 @bl wme gsnddsie 95 0 mB cold ¢
Qo5 (¢) (i) § c@od gos ©I105 620 emuzln. D08 luked B0 v ¢ godnuy Jedf
008 eBBed wBus By e0m A condome DISIH.

(d) emeered 83n oo Hozkeneun, Oged 8ed qust MO g8 adg elidu vdun, eeEDO LIFHID,
coee® 80068 80 3000m 80 cuds 125ms™ geboudsl Buiad non @ds mmnus vgm 0f.
e | =0 88 S8Fenmd @b mmed 80 ¢} 80 ¢d 4000m ¢, @d5 wams 08! Sas =0
D0Bed wedvimn 100 Hz 0. D 5e 008 edoo 300ms™ eco condene ndzin.

(i) r=0s,1=32senr = 64s 2 goust ogwm cmeged 83 g{oeemd cnémzn DD8ed Lednimy
@en=Tm.

(ii) gum gdEG wrw mce (1) © 888D B8 w.arma (/) S Bocsw cosided (¢ edvnd ¢guiv.

(¢) gBODED (supersonic) eEd wmes i geboud=3 o clidy Bbivnm 3000 m ez cenegdd BRTBHID
Bund @08, 69 cewli dmed 005 edow v ed,
(i) u<v,u=ves u>von gddnds vem edd wmmews dedldmnn B wdedeme 5 Distmimd

D0 CLEOYg &7 cumDsIm.

(i1) u>vosde e edd wimam 9z gomo M (Mach number), M = % e ¢ Ous emdean o (Mach angle -
oS edned Bz emismens? ©8 q0B), sin a=£ eEn ¢ qbo qEfed. edd wned gedos i 2
(Mach 2) 8, 565emm0 od® qnesl ¢dd wime ©I58 B emnea eOEDm0 vyd 970 d05m

8@ grenn ¢S ¢? 69 censt 00Bed eBoa v=300ms™' 8. V3 = 1.73 ece ozin.

7. (a) 28 58 cogemna gl ¢Sfoxsim.

(h) @ Bt exlln me o ¥6 40 ¢D pe LOSH b dolbie emfeama (i) 0° (i) 90° e» (iii) 135° 9 cOmed
¢0DG 80t gm0 BAD g, 05 63 gDEGND Brw HES BE O NDned D100, (O DEF EB B HEEWS
Bom 6u odued ¢© 9580 mds cusidn (g wdvms gisim.

(c) ©88m g sogoms TY ¢dum ¢d caddn Bed exnd da 9980 mBu B8 2 on colcun cul®
gdaw () et gmamnos dptlosin nosin. cviced ¢dned nmsidn f 9 god Bu ghed amsidwd

08 018 9. ewics g gif (OB W (B §od dulin enigie gms w8 condone ndsim. gde rg

eoicun ©b@nd %mj @b,

(d) e.0@ics g1 ediBs vgon OB e GO B cOw% 418 A0 wgmo ©1 5390 e (Hay) ed ebuames
8g 508, B com 9853 §updc ©idlm gioso g8 o08. oFf od ulPeamn egm 0z ¢4 §on wdocas
50 SIS E@IEImIC gog 08H eosiwd B 9By ci16d.

(i) eoo (¢) B OpPosin me Ymeme mdnews! mms §g @0 b M8 evlged evsiiod
qogdE B8O gdo (r,) 0Gne BOHD. eesIIE PO 2000 kg m™ @8. eo@ims Fupde
188 goBo 6:5x107°Nm™! ¢b. 99ed 88nc mm 08 & 0® Htamund e¢sim.

(i) B coen 560 B ow gldocy etoBheEs g DmEdn ece Vgmeom Hed =P coziiod
gog BB 0y g1o. o8 od el vgm qun (d) () 8 vans B 0o gud gdo 09, coziied
go ©95: @, ew.wdics ¢ edlBsuned §ode 6@ gug Wsindz B8 Buewms, A a5
8 guude Lddn gmBe nmne nisin. 0ded 88nd Biusldn gmmews? ¢ (@@ déhmand
Dowsim.

(€) gdw 04 mm § exlin news A0 b eong g doced Bod gnd B8ED ;150 oxis clodmo
0@mnHe DS, @imp §opde emsida 1020 kg m= ed. Gup an Doy gud Hebe emige 30° S 8.
9ded BEnc mm D8 pusis Qs Badwdd e¢sdn. (V3 =173 ecn ozim.)

() oBfeces ne clbue gdus u8n gm qth §on 358 Bugdx Deyd §ud gBnaes vidnews} 204 cozza
B0us RbDras e miBo. mn §gn mdocuBs IEH oRe vgw §dEsd SBedmdd 83 cOe
685 §m eloceBs 348 m® ogm glerdm FuBMD (05 RO emoda ¢? Mmoe erem®
G0 wobd udm w8 concons B, BAed BEad (wd o e¢nnd e¢uin.

[ooosxins 520 Deaa.




AL/2024/01-5-11 -12-

[8. (et)

(h)

(c)

e W oo 1Y (1) Geed sosiu g edemiengrms i
gl pEdews i et ooltnuenas e aesto, Hun | widius
X el aen wm od YBam gpu codiue By doemd yBam
Hednum quoed meEsu Bamu 4y oy Hu mol, geeEieginuc
dendm gebow v eb. qoudn quddiuu o@8 oy Gudud Qve
widwed own (pediosh bng Lo ol wne widded wo pedicg
RE0 ub. BBU QUL g v Lne Laidd qnd Bob geindes ekBon
o q@d be ewid eulddumu V) ece o@oied,

(i) eoid ewuigbumb V|, e gmoous Hoam gib eodioe B, idw I, edomened don c88ibn
veow bo pueEioyisn wwanw i, gueEeUin (nedioviv ¢ v GUdeb oen® 1 q1geds Ogdeds
fotetintol

(i) B=04T,1=32A,0=10%m 3, e=1:6x 10 " C e (=2 mm ©0 V,, Bbgie mdcio.

(i) cod BBum wwad vowad, BBYa wamune ue@eUiobe debn yebowd wdm Jon
GebouwBzl ~x fmbl e meens enid ebidlumbed Boedtwd red B e ¢? @3ed BExo
wigen el qEugio,

(iv) gioe (1) 8 seoin 48 ol Yoo éksiu(_,u 115 Bu peedeows @n Buimds §oan Aco on ewicd
By dodn Bymue F| oo I 084 BEeuls Baeeis mod. (nedive tinm wes q1editn cdmdd
W pediBn oo v, !"m wo fun b 0@ oo pud By ob ¢ (cund ¢ cof cdmd exned)

enid quder wwebin Guidvn bdded Sy Yoam dedgun oig B0
8o cidlum wbnddd enbdene B OBeed. doimmd Ybam
dedgud chduigow B0 0B L (2) Glewd evd b bl &g
OB UoE gdeE VI UBE VO wanbE Wl Y v Lo UGBS OE
WD ol LwIs Y (08 man (4B lbed Lidmmd (nd e 00
D v, LEBE (vl ey ol BUD YPam b wobdbs 14805
qod coB B on 08 (wiwn wddsed 4B Yoam giv voduwd.

(2) Gew

(i) Bewvi-ov Butved vodewn VU AL N§ gde R Y | o deon wo Bidnumd ¢wdLD
eddiged ¢ Yoam gt wodte (B) wgm gmened @ odin. goened goms eno@zsfm o®
mdzio.

(ii) N=1000,/=2A @ R=0:12m o0 &3 qodun edbied ¢18 §0an 010 endde B OHHO DOBD.
(Hy=47x107TmA™ o0 71=3 e 0F)

(iii) quo (b) 8 @y B ediw gog B0 VBTL, (o e 0112 m» ¢85 BLems 8D g50 BOEH
Smmnd Yoam @b woded qoo oana Bodn.

QYo Ldnded yeom Do gubd@me -od OBE0 ewid gbdes
woebim vibn o8, cBBfc D vEy BIndERE VL@ MG
devs wo wbibed ¢vd vndd ednd ;b yoew On edicud (3)
Ged codbd, edijed (8 (uibed olibu® § 60 mbde deon |
wo gBelin (wdud (S), ewid vuwwbipwd e o gae dhHodd Y
D@ g Yegio Lo edifed ¢ od guded S &GOS ¢wde m
ewid cwebipmo BEe v vrgd © 86 DO Ummid §Pan dednun!
dBo b 6 el teebyaed obidlum dubiiws donmna 8680
P80 seod. odiio Yomn bo BO U UE eogededl ebiddom
dogiqunt Bugh v ebos qbdeiv B OBE0 gDEGL nend.

3) da
(i) cvid mwbipe B3 bovn mds tBubl; aulnne /98, edited Yoo moa)n:(w}s ¥ ::uqm gmammas

ﬁ,q;g@dzf Buy ¢@dozin,

(ii) f, = odedumd dod; 240 H8 edited Yoo ebow w, rpm B8E vEmY Bd=in,

(iii) edited Yo ebvw 7200 rpm eEEL: B0 qond quwled mEE Fud®w Buo gno. gmnd
Gobe Hunden Lo evid vwebiped dudl; wvime BYeiw mdsimn.

(iv) pewiBob Buic enid ebidlum cah oB0u oeln cORPD qUL voimen ©Bs =268, qbd
edmuman Bone endd ebiddumbE Bogwaest q@Y

[ocpitn) B30 Dea.




AL/2024/01-S-11 -13-

9. (A) em10m0 eni (B) emdmd evl cBes BEQOL BoasiD.
(A) e

(@) oBedommm P D5 viisnes (Dueds o ¢ {o [, vec v o e 1 9 38 mom edadand
(1) Gved et B ©bf mdemighgimd clen grmded MmOes g1

(1) groo
(i) 9o geduded R yBedide agm gmomnas O, 1, wev ! g1geds’ B ¢Hosis.
(i) /=100 mm, w=20 mm, =5 pm oo £ =8x 107 Qm 58 mvn §ebubun yhedids ogmng mosim.
(b) oo B mom Fewwdes? mbnews (2) Siwed cumit mB ] 24V

S5 mo BB5D e vrefe v mes v (heating L

pad) Bbghein ©d gro. v ewwdusd 40 Q gHediQws

0®6 gived ¢Hedm viE vod B¢ vBe gwssind giedidw & g

eznB&w ;B 24V d.c. o0y ©d5l) emd g1, DsH e

gcudus adeniony 088 Howma em0 g gdes g E

D8dun snes ¢ §O egm mom sde gd8 decws’ T0W

BeBe g9 o, C D
(i) oBuved AF ©8168 e BE @@ied g8edidn vgimns @dsim. (2) G

(ii) BE ®@10 ®0®1 D1010 ©&hme D0sim.

(ili) BE @m@ed eav wdgbe cbuded Sc@m cdulidne oans odsin. mmon mie §dens Se®s0d
Hogdsiesd ¢?

(iv) Bug moom geidudeslde ton® ©6 08 ¢f ngemd vbuded wdylis Sudmm cdubdmna
O DOSD.

(V) %o l,oec wd e §0ewd (1) diwed comith 1B mivs §eibuded yBedide, §eduded siddn
Slodcea=:’ (Iw) ddiasls O D custdsm.

(vi) comm® Spum D= qum oo Gebwvded gung mdded dnn wEbnigunmd gBedidn veamn wosim.

(¢) O @n dm msiod ©6 BB Eod e(Bs wgp MB ghediln eulusiens’ e oPos osidn 8
a8 croduna Ddsn.

1 dode: cdasde e@v gBediDnmd cdnt cxwdn (Duwdsl g go.

2 doda: a0®wed? 1 dnded ghedinmild e On nYS cdadite 018 O B0 gledidnmd 518
O DseBE g .

mum sde Han ediddom gewdudsl Susdn 0. mce o®e Dnddis B0 @ om oded Hedm

coobdnwd st 8 68 q8 edy (08 B nosin.

(d) ©BuodED D 10880 vIBn Bon d.c. eeyds g ¢Om0 BB emdnuns LIBnews! eEID® O viSe.
c®88, 240 V (rm.s.) a.c. gom ebidBumdsl 12 V (rm.s.) e 48 V (nms.) g50 edmd ng o gBom
a.c. edid0unndmd viblnme 860 onm cbend@na 0dn eb. cbemnd@ned odn ¢wied e0dE
8003 g1o. B¢ qiwely, eBam@ned uBoma d.c. ediEdumbs 200 vidbnmy =iy B

(i) c8emvned (888ned eDiddumd (V)0 5o8ned edicBumd (V,) (oo grnome 908 ¢uded
00 ©302pID (N’,) on E88m ¢wded DO .m0 (Ng) 19e0sd B ¢S5Oz8.
(ii) (O88m ¢wded rm.s. eDiddumd 12V ow 48 V gud Boemo ng 9B B, 888 ¢wdwd gdus
eDdE n@mes LhHny VaNG BITD.
(i) g8¢>m dc. edIid0umd, vimdn (P88med rm.s. gl ediddumbd @ 80% o . glia

ofndas Do ¢ gedsiin d.c. g8 eDidTumb 24 V 58, cbemdned g r.m.s. e0id3um®
Qa5 D055,

(iv) eBem@ms, 24 Vde. § 120 W olenidne oén widund dda nond. dd mone Sw E88ned
DBedm mBo mde vlevidnn nim Bedmbdy @55 10% 3 »® vBmened gf¢m rm.s. DO
OEmHG Do,

[eRmmOPiA AR Moan




AL/2024/01-S-TT =14+

()

=t

()

(B) 600

(a) £BDB erw S 2dm HBiBEOS OB w1 M (1) dwed qbebn

AND ¢9:6 vBodw sem dcsls. vBuda T, T, oo T, npn groiBuos
98 e@sids 0. A vv B gpn, T, vv T, gisi8dodoc
Hummbslda mcme oo qoud T, siBudde gben X ghopne
oigme =08, obuda V..=+5 V 40 spgess §uwden b,
Buag® GBS ek Vi =07V, f =100, v eximds gddted
VCE =02V ece condony nosis. Tl =1 'a"2 B0 §OOs CoIND
D02 4 MA O o6 T, egwn 0w 4-8 mA @0,

(i) Aow Bgom cqmd 5V om gkl ecm acsis. (1) d{c:a
(1) T, 8 ©3® 250 vwne aduln. 60ds T,osods ¢0dtked g1 30 ceridss.
(DT, 8 014® 0:5® vane aisin. 8o8s T esliown gddtied 18 80 codbsis.
(ii) A=5V oo B=0V eni A=0V 0o B=5V o &% uem Acsin. togoned 80 Je®itna ¢5HH

0 prinusne egm A T, oo T, b0 tend Fumb ndtde (et eni 381 ; ON eni OFF)
agwsl B0sin. vwmne 868 gdos emned.

(i) T, o9i T, ewi men 28 (OFF) q2cied Guitl®m 0m 80 T, 8 ©0t® hicid ogGine odss. éndsl T,
exiodn gdudced g8 30 coziduin.

(iv) oo ogosl ge» gdEd ogm g8en ediddam V, 8 goust e@mdn? o8 oF 4dEMD egm
7,8 e®eong® gumde (201 evi 80im; ON ewd OFF) egwsl mdsis.
| #0308 : A=5V e B=5V
2 gDed® 1 A=5V e B=0V
3 20ed® : A=0V e B=0V

Gree (2) 8 quiedn A ov B (88w w0dn eqms scwmlimna B mbils Ay—
sessi¢mum @O0 i wdes (block diagram) ecmn acsis. F| gfiomoe |
D0 odldsles! A, ww B, edun 8 0@,

(i) sesiemed omsm D9d Bw ¢SO=im.
(i) gum omom 09D MBnews! swritmed MUBn ymamy Buw ¢Sosls. (2) sz

(iii) A, &» B, g eBn XOR {8idun anom 89D e mibiSn gmens B ¢H05in. 6o 0dn 56853
Sotasima egmr bifn gmenes Bw ¢Eosim.

(iv) XOR donders eso NOT a0 ©dm @ eotsigmed mbifn ofode g1t (Eos8s.
(v) XOR {6 @i 08m od sasiimed oubiSs sfuda ¢1g ¢80sis.
@@z XOR {Drcun & gomod gdes o8 oubiBn | end 0 @ €860 a8a=30 o=,

(vi) oo (2) eed qEedn 03 Gio wdum 8o 8 4IBG Hepm 31 6l 5liln Do ©vIdn wed:s,
A ew B, A, o0 B, A, o B, swsiimo odm 3-89 (3-bit) scasiinod agw ewgss cio wdvm
g@sio.

P oo 0 Bl eqmn olbifm 916 ocm AcHn. & egm gon on ghemdc oS 00id8om 8008
D@ed ¢sor g1,

A=B, —F,
B|—

oubifs S¢rma gBgmw

¢Bades i | ooliBm 0 5lBm | mobiSm 0
P 2V805V |[0V8B208V|27VEa5V | 0VB204V
o] 35VE05V|(0VE8215V|495VBaSV| 0V82005V

o cbodws mBe v P ow Q DEedEs miifin 018 wibs ndy ca8.

(i) o= eBecem, P8 ghpns Q 8 gopmad nlasid eb. vbudn HBudn vbf Gusen 5 qumd 8a
geddes nddles ¢7 endews gl ndsim.

(i) eboyd vBuvem, 0 8 ghgme P8 gomed udamd e, ofvde Budn off Gusdn by g8
@2 godde nddes ¢? emlews oER ndsim.

J

[omoeaend B0 Dea.




AL/2024/01-S-11 -15-

10. (A) @m0 eni (B) em0wd exl cRmE BERCL orsn,
(A) e

(a) b udLbfud nrm e 68 Bired ceg Bude AQ=AU+AW ece EBu o, &5 & e o@igED
»THOHD.

(h) pedidasn Snded, Sun 8D SuwdBes oy d8imB §:0Bus urilens’ 88 g¢ud nddles I ¢?
(¢) 28 cPurews) B0 com Bu A eEo BEDG B0 oo FwdE P dnd p-V oL Bdvnn §g euRDsH.
cedidan, Hon B on $80mB Fwdgs BEedES AX, AY sv AZ ece acrg mdsis.
(i) eand@ Bude BEoisles n0n §uwded ¢?
(ii) &dd Budw BEufsies ¥ §udBed ¢?
(iii) Bun 80m FudEwm B0 P 8 § 08®0 V, 80 V, (D 98 seems AW sgwr gmanes P,
‘V’I e Vz 4189605 B ¢HoE.

(d) ©5abO cSoUR. 8851 18168 ewimn wsizn @¢ cObRe (Stirling) 0188, e wisifn edSa 00 =6obmme
©d8. du @b eiglis dy vfdfud edntd cdaddusld Snddeae 869 ciedn 08w SwdEas
983 Hngion ed. tfad HobR Onus, § mB p-V o wdvend abeda OFo HdBews’ costd ai.

] i-'L'.'.' .
p(x10°Pa) [T5]| T[]

i

i u|
LR : T

1 - B RN EE

10

y i
r

i
baea b

] :
.._T,_ W

4 6 ] 10 12 14 V(=10 m?)

(i) edn ¢=30®=3 ab, be, cd e da o §dE Do OO wgHd=m.
(ii) a cBesed cdaomdda 273°C m8 b, ¢ ov d cPFeresi8 cdasd ewwsis.
(ili) be O Boed ob@OB! Horeie D2 FxdBed Bem qossind snfed 0dme AU, =3 (P~P)V,

edndgo 08s @ of. ¢@8 P, v P oy 88edES b ov ¢ vn culexde 805w 8. b 8§ o6
V, @0, be exo da §ndOBsi8E 0d@Bed ewens mio adfio oans ndsim.

(iv) vano 560 vgm c®ams ab o cd ede elidh i@ condone ©6, ab e cd §dB! 8% 8¢ ndm
4 oo ewmwzin.

(v) gum (d)(iv) B 518 condonu® wibn ndds 0 Ogus ne 8y nd» ¢ wdc mibce v&EmHe
ftet 0N

(vi) 9o (d)(iv) 8 818 conEonwd wbn nd8s abeda O HbBed mbuedmd v&ans DD,

[conctd 830 Deaa.



AL/2024/01-S-11 =16

(B) eaom

(0) cwed gqPedses X- 80a neun gainidic v covnd. cc V=30 kV§ oo vo omd afm wamt
4 mA eb.
oW g
PO G0 mﬂf@@

Dy DEs

|
X-8dds7 des
v gode

(i) fedend gebnud 88n gecsledin w.amd (1) Bl nddn. gectedin pedioaae=1-6x107"C
(ii) »fedend gednwd 88» gecdiednbc wdgla ticn odfc K vovc adddn. gHomeid
Be®lomwe » gecuedindc dicm adfic eommcBe o8 vid ¢cencone nigin.
(iii) qwm (a)(ii) 8 vens adn ¢ edfews] 95% & edn eclve ne Mve L0 cllnne eb. o
om Eeud ndasd o §iB obiBrims s B0WSE pbdae i Bl (oid LIlnees ovd oo
D2 mtw QOB vy ¢1ed. deed cdogt VBDE 57°C o de gbwed dodo Buot m (kgmin
08%) o%me ndm. deed BB e DBz 4000 kg C ' ece vdn.

(b) (i) BediDmu Ox X-Bomde b ndw qam@a (1
an mechned ¢dow ¢ =30x108ms™ eb.
(i) go> vane ng ;40 ecai> ¢Dve 8o o5 COB (? BRed BEnS wem evn ¢Hoddo.
(iii) 8= D0 BPVews Qum VB Bg A, o cbHd eb ¢? Bded BEQJd wgm evln (PO,
(iv) gcdn ecly m@msewsl 04053 eni e@rEADHY HES w1 giB. @D ey etimbs ¢7
(©) (i) 82290 5x10° W m2 g X-86e m¢@aud eie dbodcs 001 m*on 888 guftces @m0 come b,
0 mdudent euituwd cth o elgba vdifio veny oddm.
(i) @ofteed dm=ide 05 kg 20 gdenlen @upd Gray O848 vano vods. (1Gy=1Jkg™)
(iii) X-Boe 348 eco ¢80 H800 ewi Bddenw (shield) 5680 mbn ne viB DGR wep Drcd
egns Isim.
(iv) (I) BSce vBudun H1B mdm Ylocds wem BBISHDE wie ybenlsn End (SvO8S) 88 Do
Ostest 187
(II) gPecien ©wpd O ot Om 80 o ¥ ghevium Gwpd 580 BBde Bbv gog
cOmed 59D o¥nd n@d Ba mB ¢7
(d) 4B o8 gecEedinuds c5I1Eond ovd eem BO qurrind gecHedinud 8o ¥884 qwrdns ek
800e® godmids g8 me Y. eE 0080 gnd ednnd Bdim agfos ebn ecledined Be@ibnk
w8 68 godmPDO BoBs § gecdedinus wp@eso 8o vim. 088 HuibEwd din sdmnos ein
X-8de doma ng uim. QuE 6 vue 900D axlf=s 8€edES E| v E, 00, Be@lbne 8n X-8dem
eviedined w.dma f, if=E,-E, 885 ¢t od. ¢@8 h vy deisds Boncd.
(i) qe®80® ogm E=-T4 eV ow £,=-1624 eV o8, gug oxf 90060 80 cug 0fB @008 ¢bos
PECDOEYID) CeHT D GEUD DU UERIUDRG L) A-DOG GLIGUIDEE QEEXS (EV UEH) OLGHS DO,
(ii) Bodn X-8de eviedined guo oo gimde Ao ndsln. he = 1240 eV nm ece ozim.

(e) wulfis, m0® gade ow BABE um Acw gy, ¢ X-Bdes e 8 X-Boem o8ends 0dnd Dojed
ened ¢?

Jogims Bésn. deidd Bune h=66% 10 J5




