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Science for Technology I Two hours

\.

ELRELEERE )

# ereveur elemThbEsEnAGD aflan_ FpHIS.

# elenGarefed STOUCBeen Bl Sasd 2 105 HLOLGHMERT sIUDSIE.

* cilenLGpreneal LRUSSEHSD SriuBsisn spiembsasmend Saemors auTHbsl Leiines.

# 1 O seb 50 cusoqusisn efamassr euGamapsasn (1), (2),(3), (4, (5) aa Gedstfi i L sf s serisd
Fflumenr oebag 1W0E0 GuTGSSwTan sloLmud CafEosbss, SEmend: GHSE PBon DNEE5MEEH
HIOLL Gsiten  HPBISSOBEDEEG Diewios ellsol_gHTslst Lsiemy (x) @EOISHH apsod &I BE.

% Qrumpyeorsssssr (Non- programmable) sewfiliunsiigseaneill LILSILBGHSIMSHEG A HEIIBLD. )

1. | CrresfGum L rd  (parsmesd) oo, Suibaflum Lrd  (bipousi) S sdEl GraBa @i
GuTsIsuTeN H60H HILemoln] WITH?

(1) waenm GicsiiFsie (2) BemanGEr@amb (3) Gmmevdl 2 svael
{4) @emipoemilse (5} QUGT&EABHID

2. gmoBas Gpraud 2 Busds GeEunuin@sugs

(1) Escherichia coli @eii opevLD. (2) Aspergilius niger @ait epsvib.
(3) Aspergillus oryzae el apsolb. (4) Saccharomyces cerevisiae B6i ApsOLD.
(5) Corynebacterium glutamicum B pevib.
3. 2 malsd @i HTTSH Hewlgsd GHUEGOME ST L LU BoiTens.
A B
A, B swien Fflarasit Quunfie fnn’ gp@ingl  wpenpGul
(1) GupuenL, 2 flunb sramsuTGLD. (2) smp, 2_Hund sareITEHID.
(3) wnfenpwnd, 2 flulb eaTeUTELD. (4) 2 _flunb, &mp slATRATERID.
(5) o Punbd, wiBlenpWn eTATENTEID.

4. sty BempuimisEsit Lbppflul 1IeTeUmD BRGNS SHEIS.

A - Ufulempuwisisend [Bensoufsnpuitibenh STeny Sampbisaisd @om NrHTar oensHmTELD.
B - usnLdsevallenipuid, @l Bhsevallenipuid, Isbahhdoaallempul oSl HTeuJmIGaTss
oifE semala Smb@n LIfulapumisanrgiD.

C - Uilflufsmpuiisesy @ sitsn seommsii GeTLFFdumsl IfubBurs yglw SeomkissiT 2 suin_ralemen.

Cumanleas simiselsd Ffliurars) & wrarens

(1) A wndhdlyb (2) B ingaAni (3) Cwrs@ni

@ A,B euglwen wrsHlrn (5) A,C gy15wen wrdhHglyn

5. omalarm GpTaSwsHsr ysren Gsmdsd wrg?

(1) St Bxensnd GETUYULLASBKBEMTES FIOITL MLWEF GlaulgHsd.

(2) wrsl CuraGurenyGsumbmLb.

(3) OpT@uRGmer SUHGmT BUllevhESTTSF FIOAUTL DL WG GFUIHE.

(4) wEbHHHmaF FOUT_a0 WF GFLIH6D.

(5) oEmBrudsgs apsod WHHSEIGsT Bl Sy CoTensubeanTs 1DMBHBD.
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6.

10.

11.

12.

13.

-
@ G v Bpiusleiun LfGFTSemenulsy sellssEiu L OGS @eISSH  GENGLD (Rp) @en
SISV WITg? :

(1) cm 2) cm? (3) cm™ 4) cms! (5) @@ Esdsnso

sl H1dE  aeHosnfedsd wrsHaimbs Aelbalamar oEBDRSBEI  ULSLBHBILGD ST amus
GILIFgRaT Wiirgy?

(1) sefhoe (2) &8enmfsin (3) msvfund SmUGsmhy
(4) Gomgund wsGIIC Ml § (5) Gemguib o LEGsmrsny LB

g0 saneusraysEpmLw 1 mol dm> HCl @swenupp 1 mol dm> NaOH @ememnud  H606@bGUT S,
Cryshai 6 Heosmeuuiledl Gailiulensd 1oTmnD efldshemnsd sfwnsd &IC Gn aenry wirg?

AT R0t Glaupsleman Qenr ILBlensn ClalILplsnsn Glsul ILiensy
Geyp Gppo Gy Gy Gy

ey 2) (3} C)) &)

FH60 YoM STEShEEmMUD LBdul Fiwre g wrg?

(1) o1 LpGeIiLE SIbGRIGETTGLD.

(2) w51 BB Ugdh STaHSHIBENTGLW0.

(3) orppEsE aGISHD @ oabs GChensul D

@) omen Susbsulin WHBHD BB L9 SHTEEHSBSIIEGLD.

(5) oimeu PapasBed: STEHGN @HCnroirsm Bwrs GaambLb.

denmgAlem o BushHsF OFwsigpsnmpuist HGmmssi LLHLGSSUILIBMS]
(1) Bmpap’ G saeilwirs

(2) = mlurs@e sEmealures

(3) Mg smefwrs

(4) Cpsipssimwantl Hefbes CFulesie, ‘

(5) Huubpid (pewerlHLIG GODBULISHE,

@ @u&rrmsmg OETOBFTMmSEG sy anf(psnmes Sl sesb5h6amans GmsEbeuTsaiD, Bensoss!
BhESHaIgUl meHLeTiabdGs Onflboshhasin. Coamnguigl

(1) 2 sin@ sfell GQurmsiss Wsilaond OErunLiLIL HHHE (Lpanm

(2) ods oeEmey LIl LWELIBSSID 1psmB

(3) weils sugsmEN WTSHTD SNGlILIEHL LITHS GEBT6INIL  (Lpsnm

4) OpasEwd QUM apsoliGUThHeIHmeT Sglilen WiTsd GCEramL (1pmn

(5) 2 uifFseu B aflCUIEsTHmETI LIS BHSID (LoanD

o uffFmeu’ @ efGlunsisemenil  UHILBESES 2 Budss Geiwin L msysmean  ubfu  Deteugmid
FBIISEemens HH5HI5.
A - majd MWl HEEIHAE [BFS UTUEHET D _eRILTlsimeo.
B - gmaygdn 2 pusbes Gowsigpsnm smmmn_edsd CO, Bl iensnas Sal GSEmEI.
C - mppFd amipisn gemsds H,0 o e réams.
BuobaHsHsabls FfuTe FEBny S BuEse
(I} Awrgginb (2) B ongginp (3) Corggnn
(4 A,B ayswer wrgsnn (5) B,C suduem widbdyn

UrsaseT uhpiul FRrer sabm wins?

(1) Gmeuprilensn 2 HusH OCFlusBed CBTeoTEE LLISIGHSHUILGEENE.
(2) a6b6T DEGEBEHD LTHREIEEMTEGLD.

(3) st LyHaMsEnD ADBETN L HBBsTTEID.

(4) Gamenggled wrIGLTmefsd Baull LFHD 2_siT6ngl.

(5) W e sefsv GHEHBOmsH ©_silengl.
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14. Gsminiufse o siten HGLsH
(1) @ omsGomilLrgib. (2) @ e ACLIMGaSINLTEGLD.
(3) 9w smBm aEHbERTUTEGLD. 4) @® o (primary) SigiGain GUTEHSITGID.

(3) @m LGB GarmenimEib.

15. @ipslsd BsGHEEE @ Coweipsmns wrg?
(1) CO, seayaugemed FupsHHr Bflsit pH Gupnoremd sigsfbaed
(2) wrs &l Hmond HEHOMLWF CFRibGung gpaibail g st elGelsslLBaed
(3) eusfosiisudailsh =2 _aiten CO, sury ouflso Wwenpemil 2 _HRITSEGSDBE
4) Gpsd wrFmLsuBaTsd Lsilulesr Gopurinbed sluors g@stafldr sieney EFHg0
(5) =msomemL seflemed GCeneflef (LG wBHe LIFengFall § allnenensy gHLIEGHHED
16. miewemmaSseflsl LWSLTBSET Ll TsAsIHID FalISmend HHEIS.
A - suemorhdSmen 2 BlhE CFLIHeD
B - o oweyds @GopBilismsr 8 mudshs) Gelisnsd
C - apsipmd Fewey B0 uflafiiys sl LsSe0 BiaE BFEmsF GaFTameldEsnsT HHHHNU
Cuob@pSihSHanpisd Flwren Fammy FmbEsin
(1) A wrisHn (2) A,B syfwen ondaArd
By A,C sflwen wridnd (4 B,C s dwen ongAmo
(5) A,B,C syflwien ersosomd
17. snBumensngGymmsst LB FfuITes b wirg?
(1) =rGunansusCrbpisaies mbHTF o BIE(GIT6TEHL.
(2) mendbaras s@ug B Beluys soanfcs BUbmas GsIeueOLDTELD.
(3) =ufBeorQuiskflst siefilig SensTIGETEIL LGOS LIFEID.
(4) esfu Gausbsomusenst Goad Fpflul apsoddamsants BTULGILSHL WIF GFLILISOTID.
(5) oopdAGIT GasuBaora memll 2 _BusSdml QUIEEUTEI LTRSS LB
18, Opréuksst LBl 2 GHENOWITET Jufim WiTgE?
(1) Opr@uwmsst pH srégU Tl sisrens.
(2) GEprédwrisst 2wy GeluBamsvaatBaml GQeTOBLELD.
(3) OETHWRST STEUTEmsUHOIBIIBETTS NGB LTHREETS GHHHEMD.
@) Qumbumeomar Qpraliugd Hidhaskssdl U LdbsalenenGUisisenst 2 Budhd Qalislkbier.
(5) Fsv QETAWRIEBT Hogl CBEMOBUT s 11 GLEBIMIGEBEG JBNIGE @F SRenanrbsnyeni Ghenaill ILBID.
19, AsbeSem ayeny 20 cm symasen @ masas GFsuhalIBBEUTE Fsian 2500 &1sneidkel HpsuGIDeleb,
mFshElen Casuhsin Geitenr smme wrg? (7 =3 aend GEreis.)
(1) 350m (2) 1200 m {3) 3000 m # 3500m (5) 4000 m
20. 16 cm Bempid 12 cm susanpid @ 616N g(h GF6IGIE I L HET6T SHlaimgat @ailair® apaneouTadmhein
ubssHEHe  pemd 1 cm eymelsiieT  galblaImgh FHIFIONG [Tl FEIHGmsT ol lp Hbsl 2 @meib
&ML 1gu|sitemeTm) allefibL s e f@uwl wiplusa apsob Bwla FHphalsisn @m GLILY CFulninGHsms.
| E
i ! | [16cm
i |
1 1
1 1
1
12 em
BUGU guiie SHematse)
(1) 96 cm? (2) 140 cn?® (3) 165 cm® 4 192 cm? (5) 280cm?
(N J
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21,

22.

23.

24,

N
ST Bsitem  GRLLT  oysienpismsnll LWSTIBSSH | (Tsiump Sl LLGHs (map) A, B eisiigne &
B FBEhHAMLEL 2 sien GEHIigsh SITHmSBES wienis. @G on Fflw sgmbd 1mm X | mm s Gsrsis.

//,

20 ERAE pdan

il i REEESNE RS -
15 ™ " Imm: 1km
10 H- \ -

=l EEEEN C

L - 1LY - L
5 ™= ™~ o I I\ . T | A= -]

‘\\ _--‘-—l \ _/—__‘__‘_ ‘: L
Wi |
5 10 15 20 25 30 35
(1) 23 km ) 24 km (3) 25 km @) 26 km (5) 27 km

o @eflz  STLLOUC @66  medl (IHA  LIenSHMmWF  FIoeiLng yA
y =~05x% + 4x + 2 Genimed auenEBGNEHOTD. X = 4 Dpogsaisd Lo
2 _UhSHULF 2 WITHaNs SNl bhHTsw, Slshatirid

(1) 8 swgassi

(2) 10 swo@msh

(3) 16 swBogssi

4) 20 siomasi

(5) 26 swogsein -
Buateneand S0 yeire® A BB
1800 m &G &6 SafOGELITHL Ligsy — SlewsnE@id 650 m
Bouusrtsd oaibugssiu Geiarg. ® EGelh i
SILLOL Beitseurp IflGayd Siaiientouied o eiren
FIMETEGD B omans  Lpiel A @elipba 650 m
ST &HHe0 2_aiengl. Ealedqbal SafiICUTmL Ligane
SMLGMHG BhITad Hlmamui LG  UTengu et

. . .. .
Cxmremmp O arstatennd Epdbomed Gousui(BL? 1800 m

1 -1(1800) y —1( 650 )

() tan(so) @ @ {1ga0

. _1{1800 -1{1800 BAALGLTEL LipaiZE
(3) sin (_650) {4) cos (650)
-1{ 650
(5) cos (1800)

x, y eisoiaud @m wimlsendd SmL8u 2 sen Gerfmu BamsTeaiusBg o ufiFrsmeanuisd
Gupin L sreseT @G eIl Gilesiulier.  IMicapdSa W 2 sem  LHTLFmU  6hHF
Feim® 10&F FApinimrs eleauflaalama?

¥
7’ (1) y:%x+5 (2) y:—%x+5
6 2
. (3) y=-§x+7.5 4 y=15x+5
A .
v (5) y=-15x+5
: .
10 133 4567840 ~
L1 )
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® 25,26 a8l eilemasait @ sodeim gqp SIFF BB amral aEligfed o een Beralsr (2 melso
LIgGIDLIQUITEGSS: ST LU L) 1TNAL e ongliuspLwiTsd: Gsret aney. Brifl gendl (FmibUIGHS6E) FgHIy
angulell @@ LbBHSE Bemb (2) 230 m 2_ib grumd (D273 me b aymib.

23
e

25. sabLBSHS FemeobGHe o Wb (k) oy, &l gur m &,
(1) 147 (2) 225 (3) 248 (4) 296 (5} 357

26. smbussHe memsustiay (V) @b savilLSHEL! LWL S SHSHEE GHATD wirg?

af 1.2 1 1{a)? 1.2
(1) V—(i)h @ v=ich @) v=law @ V-=§(§)h ® v=1dn
27. 1Gam ssib 6 ausny @sossfl UL STLGSL ML B SLemaussit GuoGee sUItILpa g,
wmd X ouemm srussLaiuled  Qupuontend 6 HoLs@n  Slanasealld el el
AU Db SLILIGERBGH. X Gupssagui  eederl  QUEIOTARSERMEID @epl, GSolwb  sySuen

(smmGus
(1) 2.0,2.0 saw. (2) 2.0,2.5 o0 (3) 2.5,2.5 sueib.
4) 2.5, 3.5 suE. (5) 3.5, 3.5 aysin.

10
28. ) 1(2x,-+5) EFLOBH
i=
10 10
M 2y x+S @ 2y %450
i= i=
10 10
3) 202__1xi+5 @) 20 " x+50
10
(5) 202_ F+10
I=

29. Uil swBOIGaNS SBHEHIS.
A - s BUUN. G owsug (Control Unit), sieiisenlisd siss owog (Arithmetic and Logic Unit),
Henaraisil HHGuBsea (Memory Registers) sydwean evow qpsomenyf owsoalsir (Central
Processing Unit) Uysnen gamssnngib.
B - @6 sl uwel wimd ushuerlil uerlGFLs pemmenog@ MS DOS @i o sijamiongb.
C - spéundel Gupenf Paaassss (RAM) Ceraigpaonas sofaluils  Spaisd
LiFsOaTdEGs CFeIGHID @b (PHEL SIYalUTELD.
Cuwbenssabie sflumar swBE / Fabmssi

(1) A wrssno (2) B wrdhairb 3} CursAnb
4) A,C gdwen wrsaTDh (5) B,C gslwen wrésmb
30. saflalmws OHT_seWw Qrwsiupsnpuis (booting process) (osi Ligpsnsm WTE?
(1) User Test (2y Reliability Test
(3) Integrity Test (4) Correct Functioning Test

(5) Power-On Self Test

31. Qamsd eysuemim@en (word document) eiGlanma LEsESE Sigulisd oA fs GuwsnrF GFmiGaSHEHL
LWISTUBSS LG s&ipell 1WTgE?
(1) Header (2) Footer (3) WordArt
(4) Bookmark (5) Comment

iy
Uk, 6 =i Lmjds
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32. @@ evemmwien Gemsd wemmandiBgsa (typical word processing) GuosiGuTmaisd @& CHITILGHSHD

33.

34.

35.

36.

37.

38.

~

(left align), o _eimsienemed  igi@flaed (increase indent), erewit  @EHeb (numbering) yslsuBamBS
ST GSBE IWSUGSSIUEL LLamsssta (icons) Fwmer @pbiGHEpes wing?

(1)

2)

3

)

5)

effismefiso (spreadsheet) qm sevmeen (cell) sinallanen ol Sipsil 2 sien_ s GUWSTE BiHE@ILGLTSI
2_aienL hHHMS guw'sasmgaj]@]sﬁ@m APUpSBIOWITeS: S BaISBEGL LWSILBGSHSIIBID SHheil Wwirs?

(1) Filter (2) Wrap Text (3) Merge Cells

{(4) Text Direction (5) Fill Effect

alflsrela qm SsHa BLOYS Hafmul wrsAnD s GausBGI UUELBHHSHHS S L DT
{command) wrgy?

(1) =Today() (2) =Year() (3) =Date()

{4y =Time() (5} =Now()

@@ wsismanier (presentation) stsbsomlt UL sfsbensusamemuid (slides) @@y Sisnenuisd LITFULGHE
L&TUBHBhidke PowerPoint &m” 4 (view) wingi?

(1) Slide Show (2) Slide View (3) Normal View
{(4) Reading View {5) Slide Sorter View

@@ PowerPoint GuosiGuT@mefsd @m uLeflsemeoulsdnhsl BG5S ULalimeodd TEIDELITHI Faem
sflsnenayse (motion effects) sl Ny GTEISHGH LLSLIGHS B SwbFb wing?

(1) Slide Insert (2) Slide Design (3) Slide Transition |
{4) Animation Objects (5) Animation Scheme

ettsugpsueneubpiled Nenpwimen smp wimg?

(1) SMTP ereiug email g0 sapsl seeusne mail servers @6 LWATUGHSHILED  QBHTLLTL 60
BLLIGILITApEISTELD.

(2) 125214.169.218 sisiiug [P address @@ @ 2 SryemmorgLD.

(3) Google Chrome, Mozilla Firefox sysluien aisned GLoGeomgbenT@ib.

@ www.doenets Ik sisinim URL @Bh@ @ 2 smysmiomgib.

(5) HTTP aisiiugy Hypertext Telecommunication Protocol g2 @pléalemgl.

anaLigh QoTsoamen LBl UleiexBid dmBpsamaTs HHGHIS.
A - B3 walSTHEPSEG SPIDTOIGHMS JHUBHSHID, FHEMPEGHD Dibeog BGTHSHI6] ClFwb
BErHals, welbnst Gl Lmsaen (digital technologies) CeusmiBGILMES LWGTLIBHHICUS
B - 8% @Meuhenl il 106, D 6N SsveH 2 L& BnbHed HTbbdhmd ghLBHSHETD.
C - 85 @ GhpoTs SIS 6 I 618T1H b sugdmamul ChtsnsiiubBobs &1L niEsT

®_silemen.
Cuneiss mbpsafo Gu Fflwrst &Ebp/ sBuibe
(1) A wnggHynb (2) B wrbsinb (3) Cursginb
4y A,B sydlwen omsHEMD (5) A,B,Ca#lu asbsomb

_/

[ug. 7 @i URTSS




AL/2021(2022)/67/T-1 -7-
p

39.

40.

41.

42,

43.

44.

45.

46.

FLSBIOND SEUUSHET Do wng?

(1) Nms? (2) kgm? (3) kgm 4) Js? 5) kg*m?
Ueirsumeusmeuiiled eigy sneflds sewfund oieimg?

(1) woksd (2) gauficrem S TesHEs

(3) Gsrewm SLrupBasy 4) Garem Geumib

(5) Gamemr ifigmedt

@@ Gor 1 J& oy eighdlar 15 s Gleb wimeit Gasment GouamhHama 800 rpm Giamsaid 3200 rpm suenyé@id
9w Frren oinsHs olafsas QeSB! eehdafar Coram SyapBEE Wing? .
(1) 160 rpm/min (2) 4000 rpm/min (3) 9600 rpm/min
(4) 16000 rpm/min (5) 36000 rpm/min

@1 15 kW sueledyrad glaupid 2 wenllsauneossines CiemPBLGGeRsT, 30 Bl sEmasrar  wa
aglpuny wng? (1 kWh Geir sflenecv . 10 erowds  Glasireiss.)

(1) . 450 (2) m. 600 (3) ep. 900 (4) a. 1200 (5) . 1800
g Ll (Beeiuss elms E, omsb ol r) o meli sm_L i @sisieams A .
@0 UBF &emo R o 16 @ewewidbsiii’ Geengl.  unmfluller  apsotd VW E r !
&BBlET T @) @ULib I enpris LGS, semn R @bes &mEts —:—“ YWV
2 _siten Gaumsbimane) (Vp) Gmmjuner (Neisugbld FoaiLITEGEmNS HI5EIS. A :

(A) V,=IR I

B) Voy=E-1Ir

(C) Voy=E+Ir '\f;\?l\l
Seubniled Ffluimaorsy Fflwimetene
(1) (A) wiggyd @) (B) wigglyb (3) (O wrsAnb
(4) (A), (B) syslwien wiggyib (3) (A),(B), (C) a8l si6dsomd

2 el &ML _Geiisneaurn @F 2 grisleifiu dleol. CuBuriy B85 oeussiin G @ EGeouaman
B AwenL Lig Bemipuismed Sensmidbaiir Bater 4 kg, 2 kg Haflahen B @ppismends Gmsis. 2 kg
plenfleysien GHpfleoul g 12 N efmswjar dai_wnes Sapssme, Bevpulss Sepme wims?

4kg 2kg

1ZN

(1) 2N (2) 4N (3) 6N 4 8N (5) 10N

PO GElius seaG 9n GeneyBBuls @alfFAurssine g, owms GeruRmeouis = der G
Bmsen Gaius srari IUCL @k sagralsd @ CLGdamg. CFbils Habsaiing Goreienamaneds
SHERUUSDES CHEUILLIE SHHale0 Wrg?

(1) Bl ooy

(2) QFwss Henflsy

(3) wfer HeGaulis GoTeismarey

4) geifFAunsal GFiyd g CaulLmgmea

(5) QEr@Suraig oEnB GRILFmemi S aIFHDE afaEn BBy

40 cm penqpsiien 2 _Georsd &G Hisi® POR suengl o Gelll ST LI Gsismeurs; uga PO QbeF
FThsTonE @esew 05T &THEHI LeoHHled meaubbill Geisngl. sbliulgm té o 6en @rLb
3A g5 Busewlurs, swl 155 o erHpluGD GsHul olms wrs?

057 () 015N [ @ 30 [ 45 ] 60
- 3 2) 060N |sin| L | 5 | £
(3) 15N B 1 1
COos - Ny £l
A @ 45N A
P 20em € (5) 60N

J

[us. 8 mi unjés
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47. sroulL snm efluul HaB  srLiul Getsnsurm el HOLUWISHEHD @6 151 581 & 506U (B @ LD
Qen@osaiII Geiensn. GomLul A G gBuBd Gein efjwioreng Hemeul B G ghu®Bd sl
siipUISE STHSHMEN DL RISTEGLD?

1 2) 2 3 3 4 4 (3 5

48. @i @Csosnen afied (spring) 1 m Genmed FEELILGDEITH AH> CHédsl mabsULBD SWPHHF . 2: -3
E sumih. <185 ofisd 2 m Heamed rjbsiUBotUrs oiFls Chdbdl mabsuph SbSF ol WTHI?
W = 2) E 3) 2E @) 3E 5) 4E

49. 70 kg Hexfaysiten @m wealigsn SBY S LOLCGsTeneurgy 2 m Gorap 5 kg Henfloyd o 6ien @ Fymen
Canamaud alenl UTEI LighHb0sTen® @b HITa Wal Bnaleimpne. Srréle amdlliy wrs,

O (1) T3 ke
— (2) 74kg
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QafiEOEGH@®D & Bsomsd wirg?

(ifl) (a) Guibess gumsamolis 45 °C Geulupemeaulst weai pelsETn CEHTBMmBd:
Hme GFiugFuuuBataogars soss. 45 °C Gand GoBES @k
Geutaeouied wenfl Q@mfmu CausmGOwsals, OHrGmed Hme GweBHTHasw,
#hGBraEAuT enFssiubGHs Geuan®ib?

)

Lt F ) S

_/

[u®s 8 sl LNTES




AL/2021(2022)/67/1-11 -8-
p

‘\
(B) @ mlekiomals Hmes sansfuls e L aenelal 50 Fio ugdassnrall Iflbs 1 _Beitsngl. ?i%ifﬁ
alL giemelel @b (pF SHBIF spanbGUTE s8isGmme (spindle) goufloren semelapL |«
Bg 0.5 mm g pamHamg. Z’;;;Tf e
(i) miewnorels Hmes salsdulas @PCsuammisms wWrH?
(i) Ueireupd o maliGabu o LEyambHar ysur sugy wing?
10
5
0
0 45
(i) Cupolss beawials Hess @afsdulas aweob UBIULL @n ©HHs
aerell whsnen eurdiiy £8p o aiten 2 _@mall ST UL BeTers).
5
0
0 45
40
(a) Buhsiiss o malsh STLL G Gelen surdhiy wrg)?
(b} GuwGs (ii) Geb sm L 0L Gelten PFAW e 2 LsTanSHsd Boiler, semel ger Q4
gifwrer QuIOTEID WiFEH?
100
S »y
[uk 9 sl UTFSEE



AL/2021(2022)/67/T-T1 9. 09776
(Ecag @ 8025 @80/ upapit valnpfentcujens uren { All Rights Reserved]

—
r@ Goon Bene ceombocliand & g Sma oombERBmns Y Bt aroimaB domn) E CEntimaBnieys
- 4 b o 0 il eomaBuind @ wom 8w 6 mbmﬁuen@;)'
@evmmets UfLMes Soauhnonn Bt .‘_%a%mﬁgswwm&mmb L@é\)r&lﬁ&)éﬁlh ufit e ;S‘.Sﬁ)fﬂmdilﬁh‘mb
Department of Examinaticas, Sri Lanka Department of @mm . ﬂfﬂh@ﬂ@)aﬂmm EseBeiTBions, Sri Lanka Department of Examinations, Sri Lanka
@ eo Som ombocland § e Sme ocentmeBato) cfe B orenmedohng Zom) Pang coukinolalnd @ qum Bem combmeddn
Beumens LfLmES Densmbcad  Eeoniensl nfﬁ Q.f,g‘am&iéij&h ,Esmié‘]ﬁ‘aﬁmmé);%{by st LFCamash gﬂmmfmmﬁm
gWsom ey wwdm oy (coed ese) Swoos, 2021(2022)
ssoalll GUTEIS HITHIL uSAr (2_wiy N0 L s, 2021(2022)
General Certificate of Education (Adv. Leve]) Examination, 2021(2022)

prseeedos wgm Besd I

esmian Lsfugissrar elghepmamnd 11 &1 Gomy L67] [T] [II]

Science for Technology Il \
—y

(émsqmj,e_'sg,sbaam: :

# B,C,D g8l ugdsst @eibamamanimha @emboUL b am elamameatumib Ol Gru
Breilg ellambaehdbe wrsHHyn ol aipss.

* geitllom® efenreys@id 150 Lsiaflse aupmisLGD.

# @euellenrasnenle LGS B Sevsion ellaim Gev. 5 @N@s CHansulLITa suenyLih &HITGIT SULPRKEL I (HsTTermgl.

L-:-::- CFupreTEES5ETS (Non - Programmable) sanfiiirsismsil] LILSLGSS6SBE, a@xwaﬂdsasﬂu@m!

[ uad B - &L By ?

5. silrovment 1 oymim Gsmealll OeTHEGHETUIS STeEHMCUTS  sIpLOTHBISS QEfbRsbHs 150
GBbunselsr eimmsafiang msell Gamijurer @memus sSrefpsrtss  (internet data) wrsd
QFeoayBailel LIMDLENSVS Bl HElSTMS).

o Leavenen 1: @ememug syeibensn o15F QFeadssns 150 GEDURSRE sl Liorsali B

LIFLDLIGD
Bememmug SrefbErer | @ELUhsaTe
CFsvey (@.) s ()
51 -200 33
201 -- 350 27
351 -500 24
501 — 650 18
651 800 21
801 - 950 12
951 - 1100 Y
1101 - 1250 6
Giomgs1Ib 150

(@) (1) &6 sruuGetsn oSilleusnem 2 @ sienLdsrsfed 158 CFuiE, QG aaFiILTE, sIGLILLI

yeitefl, Geopbal GlFsogud Hel 15w, Gombsl Wb Foefas Srst Lope syl
Blyshsenal LLTeuiipH5i65.

St suene 2 : @anemiiid STelBaren wWIHF Gaevsy LBNL sl Liothalu Bomst LITDLISH

suELumismL '@®@u®&aﬂm . GII@-I.'JL] em@_nqr'_l @em:mﬁgu @fi—'ﬁb@lm @60)[_[3.[5@] G\-erm'ngmb_

sigmieniisensd (Digmen) | auenyliun®| ysite® | gpsit gmeir (F<) |smelsg Sysit 16ipmer
51-200 33
201 — 350 27
351 - 500 24
501 — 650 18
651 — 800 21
801 — 950 12
951 - 1100 9
1101 - 1250 6

A
[us. 10 s uniss




AL/2021(2022)/67/1-I1 - 10 -
pi
(i) @hs el GHbuhiseisr Smamld SHrabosTear FJTEf WIGF LGFnamsd SHTams.

(b) RubEHs sl Liordawl Bigner urbuels alFsssts afbshsbs 2 WIHeULFL CLBITaTSHmSS
BTl E.

(©) CumEiess S Lelsne 2 @6 LNbUabSTHs: Gmpbal GFsgud Fpalsd Hrst 10opar alsmsmuiamu
EsislenTHETEHL6T SHTUIULBTET susnIilsH SMeflsy euenIs®.

(d) GuBs (c) Bl6v 2 _MIBEMTEL eUMFWILILL L @epha GFseld FHeind e Wops amsmuisni
SlglILusL &S GIEmemh
(1) efrunissfa® Beanus SrabsTe 10I5F Cseayssis QeI WSHmbSs SIS,
(ii) umbuedenr sTevenemiuisnL. oiFmad HalloHm.
(iii) Sewemugh SroySHHTS QO LISSIDE: @ 750 & SEg BHes mEHOTEF GFeuall L

GBLUtmalsl sremen Gensmls Haulidbs.

(e} sitaugpld oI Leuenem 3 syengl Bop@iiss 150 glounissmens Goremn  wordflulsy o aer
LTL FTeneusb@ms Qasoad Lisensnaaions siewicnl denaulsr Wiomsit Lpbiieneud ST Hal6ima!.
DI Leuenent 31 wrSfluled o aen LM sTansus@F Qasogud LTsitensussiengl stameanbendulen 1iomei

LITIDLISY
90 GOLUSHD BBEGD LUTLFTMNGGF | GHDULSTeESH
Grsvaub Usiiensnaailsng steianflsbmes oTamneni hen s
1 ' 47
2 56
3 32
4 12
5 3
Gorss1o 150

UTLFTenevbes  Gasvaund 6 LsTanenmst BBEGL @6 GOHOUSIHH BMLS SIeYSSTH
SIATUTTSEIL L 1oTSHF OFc0sneud SH6m b.

6. 05 mreteRiurdy smisEl uss usashes Somenursr s omea ALl Geusiigu sl
o _@paflsd &I LOUL @sitenamm  sMirsns @f oieopsHBstend, @m Faweps, sapdluier
BB 6T PEABILGD  Slgem DDLU @b dmidl] pSWeuBenmEs  GbnaBBeTenCGHaid  BH(hisb.
(m=173 clend GlHM6iTH).

FalbL]

GBI (P ——

SIENTHEHTED

(a) griuler Hoas@sa 2 Wismss Sy Casmnguing. ownrsGasmen uGgulen DlgenuF
il o6 suWlbop SLIOGMSS (b oipuist ufldl 36 m e SeTelLLLGHEBSI.
(1) owmrsbsrem ugHuiers Sugullsit ey 6 m aas SITHE.

\ y
[us. 11 gat uTjdHs




AL/2021(2022)/67/T-1I -11 -
b

(b} ambileir 2 WTEABGL FRPAWS o wrssSbEBa Cw o ser alldsd 3:2 send HTemLILLL g,

{c) Uereuqpid Gopugliyll UFLsTeyEsT ReitaImsisnpuD H6mMss.

(d) srieow swsnsflusbe 2 @ls ST _nu Gsterarm Heaiglips

—

griuilen 2 Ffulsn gimps Ceranbmss SramuEBEH aamD 2 wmeln SI_LLULIL (BeiTemsumm
griuiedmhbs Sm smsds Qusen g ysiel A CsfEtsdsniuGssms. A @b
Im gnrshdlsd Srd@h ystall B @& 3m o wipsien @ SbUb, Sisa o FAs@n smiulsr
o Ffaeb A Qelmbsrer gips CHTauEGST FOWIS EHHEGOIE, BT CLGEMMmE.

E
&LDLILD i
im jl
A<=—=>=R C b
3m
- =
5m

(i) A @edmbe sniuleng o Fdulan gips Camambandd Hemibo.
(ii)) D syengl oienyshBamendge enounonglh. A @edmbs D susnywrer SITD wirs?
(Iv) STIammiGnsT SisVE0H LIQpeamEenens: Sbal, sriufer o wmb DE mé saflss.

() gubtlsit 2_wWrSHmSWD FRITWSUNE D_ISHMBWD BT,
(i) smbifeit eyeny wirg?
(iii) smibiilelr FMULTSmMBE S lgul (PSHETD HEFID FTENSHIIGEGHS HETHDS.

(L) smiwss oenrEEanensHar auenemLImyiL

(i) amiulsns gabler swamsmUTLIy

(iif) Fapupdmins DS o sien BTG HanethbehEll USEMHIBTMEID
Liing

grmmsamang Germsall Ceussiousieng. Ssremmd 6 syemm 80° sre

AL BsiTaTEI.
(1) O ampuain sresss, 1'5]50? SIOp&
(i1) @m Wa@hpsF Frhser Bobndd oHelts. I
L ugdl C - sl Bsoy ]

7. (a)

(b) Gomar susnonsdsefsn HrHms CULLEHSOSHGHS SallCUTHEmanD CFTsHe0iD.

alOUFTLSSED SHTENTRISEHSEGHS Coemeuvmsn GUIFmEIL CLITGATHMET CNLBIGSHES: SI&ue

QMO S &lH6T  LWSTUGHSULBHGDan. SrFmuer  suamonsAlsmar LWsTUGHES0N o sitar

dov Urglameomisensng GFsHear  ausnorsalemenyd o ulfleerorsdesmenih UWETUGSH &

H61l] H&H|H G smeienevTib,

(i) suawr aueMFHseGs Coemautmer dapaiml (WHedenwll GurFensmrl GUTmsTEma GUIFGES.

(ii) sflewgrughglsd @pFruier semoTsSGamer SFEOTELN LWUSTUBS SIS Bm LrsTen
Hyglaneomtisemend @G iGs. '

(iil) GoBourHGLLE seLg @ @Temusn susmoTdSlungD. SuhGUTsCUbmD 2 _Huss Qs bell
UWSTUBSSUILGBIE @ Swbams apsolbLTmeasTuD g CFUIBems apeolIQUTHENETUID T(0HIE.

(iv) evenwrsbdlseiag Bin sorHnea 2 wjarmsis Smoss CousmouwiGsnes?

(i) @gemuer esmoTESBEREGL UFTS BFFHM  auMTHAGBMETT LWSLGSSHSE B

(W) 2330 SXOVLTE: 1200 | B ({1538

vy

bk, 12 s unirses




Y

AL/2021(2022)/67/T-11 -12 -
-

(1i) wremeia Qe FalGL@maL sl Uyfumaeaiud oniuBmBHmBLIE CFTILSET dpsod seclids
sUSToTE&dlany 2 Musg GFuiasimre.
(1) Cuip@nss Srsmusil QUTEHsTHmaS dnl GGl S0l o sfen BH DIenIFetisEamnen
eNleTIEh G &,
2) olupeopphar Biii soyspma sfsfiusiel LWHLEHEs65E BE WBHMmET
STDSHIS.
(ili} Gopen eusmordSlEsnst efauFTUGHHD Hensvds FHESHSEE @ SPGHUPHDLITS )6l
SESHIPQUED GTETUMS allsTHEE.
(iv) “@rsmuwsn eusnioTSHBEHLA @UIGLEUTHI Bsgan aenorEdlssian @7 SigFmeld gpn
Ly&Flemsnasstt GHanpsuts SEHSHTGD.” alensags.
(c) s 2 _Bugkd seRembEMmaITIE G 0e0s gHUBEEINGD Memaimets GmplILGIL s, maSe\ETIOn
GFwsiiipampuist silmeasaipamer GWIDUESHMEHEGID LWaLEHHLULIL UMD,
1) amw 2 @usHd eeismbamedlan apeiml LTETen GETHBHBMEN GTIDHIS.
(ii) Grpem eusmoTds) 2 MuHHF GFwsdnwapuis 2 Husdshdnma SLLLGHEIREHGS S
2 BusSs eemSESEHaDe STHBETD | LUGTIGHSTEIE ol erdiHs.

8. (a) @ sWsLGUTmsT Betmpnhdl Havsowb Hemapn GssfsstiuBn = Ul lussss Sl
ourEsismenyn o Wtk Ifibsurg sie)l Qurmstsamsmypb Weisugmors A, B, C, D, E esignib
Obal UGHHSONTH  euenBILIGHHI60HTIH].

A - aumehEDd susBMETFLILBHSW EABLILITHID.

B - 2_aweud sres sfeyls GLIM(HeTHEHLD

C - @CemfBanpi GFmens SepliLnerset o i o_Garss CETETGUORIGEHD HEHIGHTIHN

BurdHehaEEmID

D - SBabmssss sooaubdGHEend Uty 2 GarsmssT 2 slem genell GUTHTSEHD

E - sLgrdlub o1 e SHememb

O 2 uWRnifBswrs sPaGLTmeT sIsUSTD SHBUILBaIE WwiTs?

(ii) CubepBiss augmHssilsd sensy o WIfIfbstwrs sifisyll CQUTELSamsTs CBT6m_mel?
(i) o _ulfiPEsAwLrs Siflell Gurmeissnst WeiapBd QFw Beuamnguigl geir isuduinrasmgl?
(iv) sLgrdanuud o L gsrenenud Wempnd] GFlsiglsysitst rsien @sd Beilenn Wig?

(b) susbsmanALILGSH L Emliny alsEma&ILGHETS EDUUITE OIHEEISHRE sHe0SMmeFHHmenavLl
LIWISTU(B S SHE0mtD.
(1) susbmsmaFILIBHFIISET cpsuld BoULLsi GFfbslL Hhdbs BUIsOLSsT wmeneu?
(i) sTUsDETBRIGEGID eNsosEMmaNFILIGHSL @BImEGHeLBW o ser Lrsrar Gaumun® wiral?
(iil) swshamarsBniD GFwsiwampuis ssusmas IBSHL Snpiufsd o sien bl Lenesriy
® L EBIUEBSHs0 GausmiBlo?

(c) anlFd eaugshs Compas SmIlILMGGE®T BHIULUMSBGHS Sewammgll GUTSHSs0HmeT  1HHIHID
LILUSHTL B SHEHe0TLD.
(i) Gomewd SHMIULITEIS Gipah@ al@alsslILBabae giu_hHoHbd @M @GULD Lrddmanssmnsn
BHIDHIG.
(il) Gopansd SamylTaEmameT WamBD LIS IBSSINGHE (L, Grird aighsed oiHHILTadLILDTS
BmiuBgen?
(i} BRabmEHEE SHcUBHGHBMETF GulpahE cIBeT IS aaleurl LTSS eienaTeyEemaN 26w TEhiD
SI6LIeNG a6 EHS.
(iv) Bifled 2_siten LT 2 _BaTERIGMET BHGMSMEGL LUTalersl LueUIGSSIUBL BE (penBaens
ST{LDEIS.

. _
[bd, 13 mi uATés




AL/2021(2022)/67/T-11 -13-

Y

[ UG D - s Gay j

9. 98y omelEGon e By, oy hy, b, estigud Geimuil 2. wihiEels BESEGD smabugid B
Usitels@maamar Ggmiul Gasmum sol., supdsiomer efuilgs K+ pgh -i-%,owl2 =P +pghy +% pv% 61601
Baranail LB S0,

(a) dlenLwnseysiter @BF oimalsGem _igsi a1 Qmos@n Bm Ustelsendssten Guobeiibs oaLng
F}+%pv12=P2+%pV§ A5 QORGHTMODad: LGS,

(b) iwremenelr @pevslt LssSN L g ULLLID Hetreumid suflli G@so ST L L Heitsneurm  sumefsh
BeLung DssHamE. UL sHBeE spmd £8puh ehm GoGawh o sie Bm Ysiefsarisn
ouafiuller  Geusmsst (popBu v, =5 ms!, v, =10 ms! suseeiemar. o165 usiiansais
SipEHHassT Wapbu P, P, sy UL sHd8 Hadlopd Splb [pssaissssbseme s
Gerei®  Llsiomeusiapanmd semflds.

opssd P,

Mm@ﬁh GausLd v,=10 ms™!
/ / LILL D
Eﬁﬂmﬂﬂﬁm BeusLb vl_,-—_ Sm S'l

SipsoHD P,

ulL Slem Genip
1) Gl ugd (a)@sr sl LWEIGHS opbs alsSursd (P, - P,) @neiu 9
BehIeneUeHUl TIPS,
(i) ouefudsn onjobd p=12kgm? eaflsir, owds slpHunsd (P, — P,) mé safilbs.
(iil) it gasir Gopurindsr Lgliustsy 0.5 m? asfisl, UL Sms Beneowirai) Buamisumie Benipulsi
B Bmdba Gevaipw @paner ellenssmud Hemllbs.

(c) Plonovs horaasier L' @empullar Gupme DOVSBSSTS Slpsne
o r 4 . . Bobed |

slmFmul  SMUIUSBGL LWETUGSSILBD @F 5y @smip Asfﬂsm& e——— SieMalenL
RUomIEsmDIL 2 el SalLUu Beters. @RI

@ @muuin ulig (Kemb = 40 cm, sissoh = 2 cm,

v BN

sl = 2 mm) GuwBsm uLL Bepul gid &6 L *
SOILLGDILD 2 mFuns SamemaslILUlBsensl @
Pameodb@gpsoren  gaufliorem emaleniulsr Gosurs

MWD  auensuisd @m ST gumens @mprwuin 40 cm Bntugn Ly

Ul iguilelt Glosd SIESSSI-60 BenemtdbasiiLn Gsisng), (Blg1y = 2 mm)

aflsmpliLma

B0l B SULLL
¥ « Blp (penest

< >
\ SIBELD = 2 ¢Im

1) euusmioiis o 6 srliguiash semelomiuwlagn Lusun® wrs?

(i) Buwma Amsses Gosiaams SEmEGL BOIUF Ui fer SESHERL G LILILsTenaIs
.

(1) i @emipulsd 2 _sften @pemeu ellews HITIOIS SEOLFL L1 guish prfl 2 cm oysdék
sremLLGEwals, e slmsmwus saldss. Gpuuyl ps Hrefusser wimds e §G
2% 107 N m? sygi.

(iv) @poul utigulsr Gusd SBEESM SMMEEILL @n Ssmenloris tiipuismen Ll L
Senpu) 6 GenamrdHHee AHDILBHEBIIL (WOPUD. B HHsTe SITEMSHMNS 66T,

[uE, 14 =l uties




AL/2021(2022)/67/T-11 -14 -
4 D

10. (a) 1feimsumid aufiiin S&eb @m Wi Wet QeulbThessh @ueemmioly STLLOLLBaengl. Geuiunondbasl
230 V 1fsit suipBisavl_ 6l QBTBas @ el S apiu@nturs sbfiigm s 10 A @l L urlspg.
CEHTBHED swlsalss HmL LDEsmNbHSHHHHIH!.

230 V $ L S QeuiLom

(i) Qeulincréhei Hmaflsll HenLsmls Helss.

(i) GemcrésdAulsamss 1 BOLSHM 2 ILrSE IIGD Ganing Fhdanw upsisd senflds.

(ii) @euGeurpmessmoiy 5 kg UTae GanLDTEGmasHE ! LWALGSSIGEGDE. LTSS SH6H
Geaulius GTsitonstiey Lposelsssssss daab Ureds GaT és Gauiupma 30 °C eamab
Cearen®, 7 BO_misensel Laemy ueds Coniupmsamus Sefibs. Lmela Heiclaill s
GmTeitsmensy 3900 T kg! K- su@ib.

(iv) OsTRasEL sbiseafa sml 002 Q aaldn, OEMhseh sblsalsn Bad b3 Py
slpdbems, mbplst, Seanfldsm.

(b) sufiin S&m s Liu Gatenaunmy ¢y Snlepuil uBE sBBOUCL B8coamar Genlpuitengl LoTmT
Hemsosass olme 30 N 2L SupsbsiuBHems. spndl siFmal L sUulen FL_SaiMms
Apiun 2 % 102 kg m? ayeib. siiulsa sy 0.2 m geib. sl guislsdnbe spblibElempas
sraeld @emip HPSYSIFELeNeD eTeNaYLD GBI,

Fphd BussSHILET GHT THLILL FodLm@sst S6lp sruulGeene.
1, 2

r=Ja, t=Fr, ZEM , I=mr?, O=ot, v=wy+at, G=wt+ %atz, o? = wf +208

30N

(i) smniulsr BSg OpGuTESsLNBD (WPRIESEHMmbH HeRilsHs.

(i) Wwmbsh, BT FIpGEs, FLHSOS HEUUD ydwasbpbsameBu o s CHMLjmLs
ETLBLD @ FosEUTLanl 611pEIS.

(i) euduler Gamam oFpBoEmevd e,

(iv) sl 25 spmsst spenbBurg edepaainbamps salihs: (T=3 aus Glones).
(1) &siniuflsn Gsremr S LiGQLIITEFS
(2) sulss Gesremt Geusld
(3) aliule Bubs &b

(V) SEjsmBsmeTs Shal SRS Lig(pempsemsnd  sill, sl 25 ampwes  spmibBursl
30N aflenaulsn apeols Qauinuiu Beuswngw Grisnemuls Henfds.

alr als ]
b




™

)

]
|
|
|
|
|
|
|
|
i
|
!
|
|
1
|
|
|
|
|
}
[
|
|
1
|
|
|
I
|
|
|
|
|
|
|
|
[
l
2
g
L)
"
=
=
g
es
3]
]
b
@
|
|
|
1
]
[
|
|
|
|
|
|
|
t
|
|
|
|
|
|
|
|

X

AL/2021(2022)/67/T-1I1

Science for Technology

(mod@@ﬁ@aqcﬁ egwr Dend
Qamfg uallwenbstsr  aflghepremd 11

1]

1

el etemr: 5 (c)







