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Science for Technology I Two hours

\.

(oifleymis&e0ms :

# ereveur elemThbEsEnAGD aflan_ FpHIS.

k ellent Garefsd STOUCBeiten B Sasd 2 105 HLOLGHIMERT sIUDSIE.

¢ ellenGHoraflel LOUSHEA® SO Beiten SflembHommens Saeors amfhbsl) eybns.

1 Qe ssn 50 susoqusisn sfambsel @euGamapsan (1),(2),(3), (4, (5) g Gadstfil i L sf s seisd
Fflumenr oebag 1W0E0 GuTGSSwTan sloLmud CafEosbss, SEmend: GHSE PBon DNEE5MEEH
HIOLL Gsiten  HPBISSOBEDEEG Diewios ellsol_gHTslst Lsiemy (x) @EOISHH apsod &I BE.
QFumlyeorssssET (Non- programmable) sewiiliuneiissnell LILSILBSHSIMSBES DIGHIDGHHEILIGID. )

—

LByrdefiGuim’ L rd  ((psirmmens) &He0D, SupbERCWTT LTS  (BHeusi) S S ByanBaew
GuTsIsuTeN H60H HILemoln] WITH?

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

Siemweoa OprAWD 2 BLkhs GFNIULINLIBIS

(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.

2 mallsd b HTeUTd Hewlgsl GRIG@GOLE ST LU BeTengl.

A B
A, B sfwien sflursl Quuafit rn pdelingl (wsnnpGul
(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.

Hred] Denipuimase LBl 1IsTaImD SlipEensis SHEIE.
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

msbanan Ghralubdlar Lrsrem Gembed wra?

(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.

. g0 satensraysepmLw 1 mol dm> HCl @swenupn- 1 mol dm> NaOH @emamnud  H606@bGUT S,
Cryshai 6 Heosmeuuiledl Gailiulensd 1oTmnD efldshemnsd sfwnsd &IC Gn aenry wirg?

. Om60 Gomusd SrESHISmTUD b Fflwmen s wrs?

. @b @u&rrmsmg OETOBFTMmGEG LIsy anf(psnmes Sl ses556mans Ghe@HbeUTSaiD, Bensoss!

« o ullfFsen G enflblurmeEameTIl  UWSILBGHE 2 Budbd) Geinuinn L syl unf  (Deireugmid

o Ursmss uibpflul eflumer sbo wingi?

. sLEEGS masbsnielsd wrsHamhs Gelbalmar oEHBESGEN  LUSLBSHSIUGD  SFFmusi

—

@ G v Bpiusleiun LfGFTSemenulsy sellssEiu L OGS @eISSH  GENGLD (Rp) @en
SISV WITg? :
(1) cm 2) cm? (3) cm™ 4) cms! (5) @@ Esdsnso

GILIFgRaT Wiirgy?
(1) mefioe (2) @@enmfai (3) msvfund SmUGsmhy
(4) Gomgund wsGIIC Ml § (5) Gemguib o LEGsmrsny LB

AT R0t Glaupsleman Qenr ILBlensn ClalILplsnsn Glsul ILiensy

Grrip ' 4130 )

ey 2)

(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 @HCnroLrsm BGwrs Gaam®Lb.

denmgAlsm 2 BushHsF OFwsigpsnmpuist HGmmss LLSILGSHSUILIBMS]
(1) Bmpap’ G saeilwirs

(2) = mlurs@e sEmealures

(3) Mg smefwrs

(4) Cpsipssimwantl Hefbed CFulesie ‘

(5) Huubpid (pewerlHlIG GOBULISHE,

BhESHaIgUl meHLeTiabdds CnflbosGhs N Conamnguigl

(1) 2 sin@ sfell GQUImsTEsT Wsitaond CErunLiL HeHHE Lpenm

(2) ods oemey LIl LWSUBSSID (1psnB

(3) weils sugsmEN WOTSEHTD SNGlLIEHL LITHS GEBT6IL  (Lpsnm

4) @pasEwwd QFUMIIIIL apsoliGUThHeIGEmeT glilen WiTsds GCErmL (1pmn
(5) 2 uifFmeu B snflQUIRsTHmETI LIS BHSID (LoanD

FBISEenens HHHIH.
A - majrd MWl HEMIHAE [BFS UTUEHT D _eRILTelsimeo.
B - maysd 2 pusbHs Gowsigpsnm smmmn_edsd CO, Bl iensnais Sal GSmEI.
C - mppFd amipisn soamsds H,0 o e réams.
Cub@gHsHsabls Ffiure FEBny S BEse
(1} A wrssmnd (2) B wri&nn 3) C uwrsAmo
(4 A,B ayfwer wrgsnn (5) B,C suduem widbdyn

(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.

Gamniuied o siren HGLIsH

(1) @ omsGomilLrgib. (2) @ e ACLIMGaSINLTEGLD.

(3) 9w smBm aEHbERTUTEGLD. 4) @® o (primary) SigiGain GUTEHSITGID.
(3) @m LGB GarmenimEib.

. Glpelsd BEESES b CFuswen wirs?

(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

. Fismenmhissefiar LwsiiumGast bl eenmio mbmsemeTds HIHHIs.

A - suemorhdSmen 2 BlhE CFLIHeD
B - o oweyds @GopBilismsr 8 mudshs) Gelisnsd
C - apsipmd Fewey B0 uflafiiys s LGSHe0 BiaE BFEmsF GaFTameldsnsT BN
Cuob@pSihSHanpisd Flwren Fammy FmbEsin
(1) A wrisHn (2) A,B gfwen wondHAmb
By A,C sflwen wridnd (4 B,C s dwen ongAmo
(5) A,B,C syflwien ersosomd

. STBuTeneusBrmmiseT UBw FHuTe gmbmm wirg?

(1) =rGunansusCrbpisaies mbHTF o BIE(GIT6TEHL.

(2) oEpEbsrs sdiug siFHsmpu @eliLF soailss BUbmEs GaELeDTELD.

(3) =ufBeorQuiskflst siefiilig SensTIGETEIL LG ohBMTLLIFGID.

(4) esfu Gausbsomumsenst Goad Fpful apsoddamsants BTULGILSHL WIF GFIILISOTID.
(5) opdAGIT GasuBsura menll 2 _Bukddml QUTSIEITEI LLETLEHS LB

. OETHunEeT uBpfl o GEENIOWITET Jn@ml W7

(1) Opr@wmsst pH srégU Tl sisTens.

(2) GEpréwrisst 2wy GeluBamavaafiBaml CeTABLELD.

(3) OETHWRST STEUTEMmsUSZOIBRBETTE OB LTHRIEETS GHHHEMD.

@) Qumbureomar Qpralush Hidbskmsdl Ua LdbsaillenenGUisisenst 2 Budhd Qalislabier.

(5) Fsv QETAWRIET Hogl GHEMOBUT o 11 GLEBIMIGEBEG JIBNIGE @F SRenaurbsnyeni GhHenaill IBID.

. Hebelieln aueny 20 cm syEasien @ e sA6T GFahs ILBLEUTE Fsvan 2500 H1Ianendsi HipauELoefsr,

mFshElen Casuhsin Geitenr smme wrgh? (7 =3 aend GEreis.)
(1) 350m (2) 1200 m {3) 3000 m # 3500m (5) 4000 m
16 cm Bempin 12 cm susenpit: 2 6isn @b OFsmIs 2 el GhET6l SHlaimga geisuTd apsnsoulalmbanb

ubssHEHe  pemd 1 cm eymesiien galblaImgh FHIFIONG [Tl FEIHGmsT ol lp Hbsl 2 @meib
&ML 1gu|sitemedTm aflefibL s e fuwl wiplusa apsob Bwla FHphalsmsn m GLILY CFlnnGHsms.

BUGU guiie SHematse)
(1) 96 cm? (2) 140 cn?® (3) 165 cm® 4 192 cm? (5) 280cm?

J
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(21. ST Bsitem  GRLLA  oysionpiemsnl LWSTIBSHI | (Deiaumn Fndei
B FBEhHAMLEL 2 sien GHIigH HNTHMSBES SHieus. GG o Fpflu

L

,/

N
uLg&Hed (map) A, B sisiigond By
ggind 1 mm x 1 mm ete01d Gbmsits.

-

10 15 20 25 30 35
(1) 23 km (2) 24 km (3) 25 km @) 26

. 2 efi3  STLLOUCE6TST  daedl (LBA6H  UTenSHemwd  Fwein(
y =~05x% + 4x + 2 Genimed auenEBGNEHOTD. X = 4 Dpogsaisd Lo
2 _UhSHULF 2 WITHaNs SNl bhHTsw, Slshatirid
(1) 8 swgemsi
(2) 10 swo@msh
(3) 16 swBogssi
4) 20 siomasi
(5) 26 sisugss

. Busnenens S0 yeire® A BB
1800 m &5Gip &6 SedfllIGITaRL Ligsy|

km (5) 27 km

y

Bouustsd oaibulgssiu Geiard. 2 EGelh
STL_UU @eiteneurm)  I0Gad oiaimentouflsh o eiten
FIMETEGD B omans  Lpiel A @elipba 650 m
ST &HHe0 2_aiengl. Eaedqbal SafiIGUTmL Ligane
SMLGMHG BhITad HlmamuiLIu@Gn uTengu et
Cammemmp O atstanenn® Epdhomed GousmBLn?

0wl i

. -1{1800 -1{1800
(3) sin (W) {4) cos (_—650)

-1{ 650
(5) cos (—1800)

. X, yesii@b o wimsendd Ll 2 sien Ger iy BamisTeTusng qm  uflBFrsemeanuisd
Guplnn L sHreseT @m; eorlln Gilesiuliear.  IMicapdSa Bw 2 ssm  LHTLFmU  6hHF

Foenm® 10&F FApinimrs sleauflaala@ma?

y
y (1) y:%x+5

~1

=

3) y= -—§-x+7.5

(5) y=-15x+5

= U B U

[ o]

SEALGLTEmL. Liga @2

(2) y:—%x+5

4 y=15x+5

J
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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
alm
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 SHSHSHEE 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 SLeanaussiT GuoGee stILpaammg.
wmd X ouemm sTusslaiuld  Qupuontend 6 HoLsGn  Slanaisealld  cemerlEemd el
AU B SLILIGERBGH. X Gupssagul  eederl  QUEIOTAMMSERmZED Bepl, Geolwb  siSluen
(smmGus
(1 20,20 m@im. (2) 2.0,2.5 gm0 (3) 2.5,2.5 sueib.
4y 2.5, 3.5 s, (5) 3.5, 3.5 sy

10
28. ) 1(2x,- +5) swer
i=

10 10
) 2) x+3 @) 2 x+50
i= i=

10 10
3) 20) T+ @ 20Y " 5+50

10
(5) 202, F+10
I=

29. Uil swBoIGmaNS HHEHIs.
A - s BUUN G owevg (Control Unit), sieiisalisd siss owog (Arithmetic and Logic Unit),
Henareusll 1HGuBse (Memory Registers) sydwean sow qpsomenyl owsoalsir (Central
Processing Unit) Uysnen gamssnngib.
B - @6 sl twel wimd ushueriil uerlGFLs pemmenog@ MS DOS @i o sijamiongib.
C - spéundéel Gupenf Paaassss (RAM) Ceraigdpaonras sofaluils  Spaisd
LFOTEGSF CFIGHID @b (PHaElL SIYamUTELD.
Cubenisaabie sflumar saBE / Fabmssi
(1) Awrggsmb (2) B wrggmb (3) Cuwrsgnb
4) A,C gdwen wrsaTD (5) B,C gslwen wrésmb

30. saflalmws OHT_GEWw 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. om ovenaswina Gersd apsomendiniBase (typical word processing) GuosirGuTmailsd G i CHITILGHHsD
(left align), o _eimsienemed  igi@flaed (increase indent), erewit  @EHeb (numbering) yslsuBamBS
ST GSBE IWSUGSSIUEL LLamsssta (icons) Fwmer @pbiGHEpes wing?

. effismeiso (spreadsheet) g sevgalsin (cell) senallaen el Sipsi 2 siten_ss1d CUfWwETE BbHEGHIDELTSI
2_aienL hHHMS guw'sasmgaj]@]sﬁ@m APUpSBIOWLITeS: S BOISBEGL LWSILBGSHSULIBID Shedl Wwirs?
(1) Filter (2) Wrap Text (3) Merge Cells
{(4) Text Direction (5) Fill Effect

. alflsrele qm SmsHd BLOYS Safmu i & GapBe1 LWsLEHSSEES B L6
{command) wrgy?
(1) =Today() (2) =Year() (3) =Date()
{4y =Time() (5} =Now()

. @6 wsimetler (presentation) sisbsomt UL sflsbeneusanemuid (slides) @@y Hisnenuisd LTFULGHE
LiETUBHBheke PowerPoint &m” 4 (view) wngi?
(1) Slide Show (2) Slide View (3) Normal View
{(4) Reading View {5) Slide Sorter View

. @m PowerPoint GusiiGuT@msflsd @ uLslemeouledphsd BSS UL elemsodd TIIDELITE  Fevel
sflsnenayse (motion effects) o1 Ny GwTaIGHBEGH LWLSLIGHSIBD SwbFb wing?
(1) Slide Insert (2) Slide Design (3) Slide Transition |
{4) Animation Objects (5) Animation Scheme

. Ueisugpauensubpiled empwimss smp wnrgi?
(1) SMTP ereiug email g0 sapsl soeusne mail servers @6 LWATUGHSILED  QHTLLTL 60
BLLIGILITpHISTEGLD.
(2) 125214.169.218 sisiing [P address @@ @ 2 SryemmorgLd.
(3) Google Chrome, Mozilla Firefox sysluien aisned GLoGeomgmenT@ib.
@ www.doenets Ik sisinim URL @Bh@ @) 2 smysmorgib.
(5) HTTP aisiiug Hypertext Telecommunication Protocol g2 @y éalemgl.

. aaUlg QeTsieney LBl UleiexbiD dmBBISamaTs 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
2 _Gilema.
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
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39.

40.

. @B Gom L jh &rf aehdar 15 s Be0 eipar Gammemr GousmhHama 800 rpm Giamsaid 3200 rpm suenyé@ib

» @1 15 kW avelsdyrad slaapn 2 wellgaiwunsssines Candbu@Goaisr, 30 BT GiEThebeman  1ola8r

- @0 uipf (Hesiwss elms E, omd Sl r) 2 meln sm_L i G

- 2 el &M LOU_Gslienaurp @ o griefdiu Aol SuBuyiy 185 sl G @f GGevsTsr

- 90 QFILS HIB en GeIGIBBUID @afiFAurssi G, B Ganiufasoulsd o een L

. 40 cm genpsiten 2 _Geonsd swils HewG POR syog o @meli SILLOLL Baitensurny UG PO Gibge

FLHBINS HHLULSHE Disvg 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

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

aglpuny wng? (1 kWh Geir sflenecv . 10 erowds  Glasireiss.)
(1) . 450 (2) . 600 (3) ap. 900 (4) ap. 1200 (5) . 1800

@0 UBF &emo R o 16 @ewewidbsiii’ Geengl.  unmfluller  apsotd
&BBlET T @) @ULib I enpris LGS, semn R @bes &mEts
2 _siten Gaumsbmmane) (Vp) Gmmjuner (Neisugbld FoaiLITEGEmNS HI5EIS.
(A) V,=IR
B) Voy=E-1Ir
(C) Voy=E+Ir
Seubniled Ffluimaorsy Fflwimetene
(1) (A) wigglyb @) (B) wiggyn (3) (O wrsAnb
(4) (A), (B) syslwien wiggyib (3) (A),(B), (C) adlwr si6dsomd

B AwenL Lig Bemipuismsd Sensmidbaiir Berer 4 kg, 2 kg daflashen B @ppismends HEmsis. 2 kg
plenfleysiien GHpfleoul g 12 N efimswjar dAmi_wnes Sapssne, Bevpulss Sepme wirs?

4kg 2kg
12N

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

Bnsen Gaius srari HUCL @k sagalsd @ LLGdamg. CFbils Habsaing Goreiensmameds
SHERUUSDES CHMUILLITE SHHale Wrg?

(1) pieir glemley

(2) QFwbsi Henflsy

(3) wfer HaGaulis: GmTeismarey

4) oeifFAunsal GFiyd g CeaulLmgmea

(5) Qar@guraig oEnp GaILFlmesmi S aIFHDE e BBy

FOTHSIONS BBHG 05T &Thel UsosHsd meubainl Geeng. swllulam e o el @LLIb
3A g5 Busewlurs, swl 155 o erHpluGD GsHul olms wrs?
(1) 0.15 N @
(2) 060 N
(3) I5N
-4y 45N
{5) 60N

05T

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?

M1 (2) 2 4 4 (3) 5

. @) @Cwsran aflsd (spring) 1 m Genned FrSSLLGDELTE HNFHd ChbE @aBBULIBLD WHBF . 2: -3
E sumih. <185 oflsd 2 m Heamed rjbsiUBtUrs oiFls Chdbdl mabsuph SpbSF o THI?

(1) % @ E 3) 2E @) 3E 5) 4E

. 70 kg Herfleysiton g waligs S6p SICLOLL Gsitenaunm 2 m Fenapb 5 kg Henfloyd o effen @ Fyme
Canamand alenl UTEl LighHb0sTen® @b HITa Wal Bnalimns. Srréle amdlly wrs,
O (1) 73kg
. (2) 7Akg
3y 75kg
(4) 77kg
SHING (5) 80kg

. SIUUC@eTeT o el ST L Beitsnenrm Fo Seneuenayn Heflafd o siien apeli Heainod GBlasi
LB asabsdhsiss Sasenasien asim SGoFrar suipmmen L iGHs @G BbiH Qs iguilsd
SWIpHHILL Geitaner.  @bapsiim  suipsefagnd Gepsnausst T, T,, T, pBuwsBoibeE @emy_uflsomen
Fflumen GSTL 1| wng?

(1) T,=T,=T, @ T,=T,>T, @) T,=T,<T, @ T,<T,<T, () T>T,>T,
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1) A,B oyl 2 pésamst Bamhisedi[, SI96T aensamls EGpUsTsT G gulsd s1IpgIsH.

2 @ A

e m B

(i) Bevmensulsd 2 siien (WoHeflensnd HIGHEHEE B 2_STTOAHREET E(IHSIS.

(iii) upsafemevs HILGHGD BFediLmnd Hemeod S GHEGOMLGWL 2 sten @m LgHre
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SIeALID Benso
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QEFWISHMIDhETET E)(F STTERIBIBMET sT(LRHIS. il
[Th 25 0. 78
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(D) @m &M iged LIGHIGG Reodbstdll @i STarsms Gepw suenTinis apen GeriGLIhHSHEh
CFlg DIHa GBLIHLIL LITSISTSH ST,

(i) @empw STIIILEGH LWUSUGSSSSSE B aposstayy Smpuinisamen (explants)
GuuwiflBe.
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2 _mellsy &M gweitH Gdhanl G @ - wilur semel 55 @@ 1D6HH - Ll L L i
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(B) &) 5.0 gufwn wrdfl 100.0 g B samrssiBndLTg samanuis Geutiuplsmso 2 °C Gemrsv
GPBHSS!.
(1)} wiwr smyubGung Bflemsd o @ehstin L ségules SEmmas Saies.
(Bfletr serCaniug Gaoreiseney = 4.2 T g °C-1)

() whwr Fsd senypuh Fibse CaliLgmsd safbs.
(wifwmellsir apeotd Hewie = 60 g mol)

(C) 5.0 gupfwneney Bfled Savyab@GLCLTE SEamsas 3 g NH:{ SIIGFIBAT & (HeuTdsmer.

() upsl PieEsGl Ua smUiegals 6o @ausdmessiudn NH) swamseia
SeTeneuds  SamlshSb.

(iv) O @epar wilumeas sebs el GFIILSE  peold OUBSHHE  @(H
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() G @b s @bawbaGu o eer AaLgd smyb 50 cm ealeln, slusisi g sTHELH
sileng Benawullsll HULEMSE Fanlds.

=

BlLE ST
aHEELD
SUDFIBD
SGENEL

UL F s S EE
wirb g

/

[uds 6 gt UMT&E



https://pastpapers.wiki/

AL/2021(2022)/67/T-11 -6-
;

(B} spé@d slush geamfes Sbs OTHOUTGH, Gepsdsta, sE@E8ITa, Wsh o@w ;‘;;;gﬁg*
FeCanamb salgsalung DILRAW Brars U ipsefs BHmES SIEDLUTET UL QBT |ams.
sL60 [Bfled BenehBHemowinss B lmbsen. @eceans Gulipuigud 2 een 2 ulifapsbamBBl | rssase
AMEMIL  HEMISTRILSHE SN6L gss A, B, C, D aal GuwiLiuc g, A, B, D gualu [T
Gulipsafled 2 _sfren CQUTeTEalsd Bup GarmHmenser Qe Ler. SFGsTHmeaEesm

efleurrusel Lisaumd oL susnamulst Sl Gsitema.

GLiig Gargamen Gum

A Quesigsm Bamganent OFmsB fauliunrs 10TmIE0

B Sjuwiest CFTHene HEVIDTE,/ DASTENTE LOTHIGH6D

D Swhesr Gageme B wrhph Betemey

(i) Gonpemeanuier Guupsemen Sglilenl Wires GarasiG A, B,D aiflu Cul gseflsd 2 elier
2_UfTepeodamBiena @b,

G’ 2 uijepsdammiiear suems
1) A
(2) B
3) D

(i) yrshismer SOMRSTEUSHBEGH LUSIUESSIULSSEE 0 BarmHmen | GUIHEDL

(1) @ s wor@Afeow Gwrn ugd () B GuwfiLinn L GCorsene GQUITHEIHL
&0HHBIEUTS DIMGTANSHBLILL SIIQUIHD TR HID.

(v) @sdECra Brougiys GFuwtu@EbluTs FoLseh enFssorlGsala Bm
AUTHEHEEN  GT(LDEIH.
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4. (A) g Ogmipsreaulsd GarHs  EpBUgEG Galuplmsn JASSASGL  HYUSHMS evese

B elluGHETEN LWEUGSSINGD e wealls sbn 2 @meld STl BeisTsl. e

BAETE.

Lt F ) S

u||||||+ oM HATD
N

o _Geonmd &ps Smy
Gl

S

P =

OHTBmEd HNHH —>
C—1

Brhigeien mpGensd Sppram X, Y sdenh @ Gneslu o Georsds SfmIS6eMTeOTaiE.
Beuinilar gaufiotem Geu'n siflad Gamsmsst (pmpGL A, 0 SIGFID. e GeuliLBlsnsou sy
BbEBHIBT aCaaTiagId QFTds Benb [, @b CETHHs0 oEppulid Geuibmed
genp QeauiuBlameoulafupba AG Beamen @il e,

(i) o Goormd Smmiment X, Y eyfweubpfen yfur Benmiser [ Senemub ly Bavemi b AG
o.mnie: enpHIS.

(i) (a) o, > o s, X, Y apfuteippfielmha rpGensd Sniler Guwh Shmnibens Bl
QafiEOEGHE®D & Bsonsd wirgl?

(if) (a) Cubeiss gumsaolisd 45 °C Geulupameaulst weai pelsETn CEHTBMmBd:
Hme GFiugFuuiu Baratgars soss. 45 °C Gand GoBES @k
Geutaeouied wenfl Qamfmu CausmGOwsis, QrGamed Hme GweGHTHsw,
#hGBraEAuT SenFssiLbGHs0 Geuan®ib?
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(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. ﬂ;ﬂff e

(i) miewnorels Hmes salsdulas @PCsuammisms wWrH?

(i) Cupolss bawials Hess @afsdulas aweob UBIULL @B GHHS
aerell whsnen eurdiiy £8p o aiten 2 _@mall ST UL BeTers).

5
0
45
40

(a) Bhsiiss o malsh STLL G Heen surdhiy wng)?

(b} GuwGs (ii) Geb s L 0L Gelten PFAW auw 2 LsTansHsd Boilar semel ger
gifwrer QuIOTEID WiFEH?
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(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 & SEgH BHes mEHOTEF GFeuall L

GBLUtmalsl sremen Gensmls Haulidbs.

(e} sitaugld oI Leuenem 3 syengl Gop@iiss 150 glounissmens Goremn  wordflulsy o aler
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A
[us. 11 gat uTjdHs



https://pastpapers.wiki/

AL/2021(2022)/67/T-1I -11 -
b —_

griuilen 2 Ffulsn gimps Ceranbmss SramuEBEH aamD 2 wmeln SI_LLULIL (BeiTemsumm
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(i) A @edmbe sniuleng o Fdulan gips Camambandd Hemibo.
(ii)) D syengl oienyshBamendge enounonglh. A @elmhs D susnywrer ST wirs?
(iv) SMIammiEsnen HisH60H Lg(penmEenensh s, sriiulier o wrd DE mb sallbs.
(b} ambiieir 2 WTEABGL FRPAWTE o wrssSbElla Cuw o ser alldsb 3:2 send HTmLILLL g,
(1) gubtlsit 2_wWySHmSWD FRTWSUTE D_LISHMBWD G,
(i) smbifeit eyeny wirg?
(i1i) smibiilelr FMULTSmMBS S lgul (PSHETD HEFID FTENSHIIGEGHS HETbHDS.
{c) Uereuqpid Gopugliyll UFLsTeyEsT ReitaiImsisnmuD H6MHss.
(L) smiwvss oenrEEanensRar auensmLmiy
(i) amiulsns gabler swamsmUTLIy
(iif) Fapupdmns &HIS o sien BTG HenabehEll USEmIBTmEID
Liing
(d) srieow swemsflusbe 2 @it & _nu Gsierearm Heaigoips
grmmamang Germsall Ceussngusiteng. Ssremmd 6 syemm 80° sre
AL BsiTaTEI.

(1) O ampuain srems. 1'5]50? SIOp&
&b

(i1) @m Wa@hpsF Frhser Bobenssd oHemilts.

ugd C - sl By

alleUFTLSF6D SHTENTRISEHSEGHS Coemeuvmsn GUITFmEIL CLITGATSMET OULBIGSHES: SIsmue
QDTS &lH6T  LWSTUGHSULBHGDan. SrFmuer  suamonsAlsmar LWsTUGHESRN o siar
dov Urglameomisensng GsHear  ausnorsalemenyd o ulfleaerorsdesmenuih UWETUGSH &
H6ll] H&H|HCsmeienevTib,
(i) suawr aueMFHseGs Coemautmer dapaiml (WHedenwll GurFensmrl GUTmsTEma GUIFGES.
(i) eflenrmugalsy @rerwer QIETOTS BB SIFlBOTEL  LuaTUGSaasar Gm ysten
Lpglameonisenans GorIGs,
(iil) GoBourHGLLE seLg @ @Temusn susmoTdSlungD. SuhGUTsCUbmD 2 _Huss Qs bell
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(W) 2330 SXOVLTE: 1200 | B ({1538

vy
bk, 12 s unirses



https://pastpapers.wiki/

Y

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

(1i) wremeia Qe FalGL@maL sl Uyfumaeaiud oniuBmBHmBLIE CFTILSET dpsod seclids
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(ii) Grpem eusmoTds) 2 _MUHHF GFwdnwapuis 2 Husdshdnma SLLLGHEIREHGS I
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(iv) sLgrdanuud o L gsrenenud eamipnd] GFlsuglsysist rsien @Gosd Beilenn Wigl?
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BmEiuBgen?
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(b) iwremenelr @pevslt LssSN L g ULLLID Hetreumid suflli S@so ST L L Heitsneurm  sumefsd
BeLung DssHamE. UL sHBeE spmd £8puh ehm GoGawh o sie Bm Ysiefsarisn
ouafiuller  Geusmsst (popBu v, =5 ms!, v, =10 ms! suseeierar. o165 usiianssais
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slmemul  SMUIUSBGL LWSTUGSSILBD @F 5y @smip Asfﬂsm& e— oieTIailanL
RUomIEsmDIL 2 el SILLUU Beers. @RI
@7 @muuin ulig (Kemb = 40 cm, sssoh = 2 cm, '
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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!.

230V [ GAE— 106 QeulILnDTshs)

(i) Qeulincréhei Hmaflsll HenLsmls Helss.

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

(ii) @euGeuropmessmoiy 5 kg UTae GanLDTEGmasipE ! LWALGSSIGEEnaE. LTSS HH6H
Geoulius GTsitenstiey Updsenlsssssss daab Urels GaT és Gauiupame 30 °C eameab
Cearen®, 7 BOL_misensel sy ueds Goniupsmsamus Sefibs. Lmele Heilaill s
GmTeitsmensy 3900 T kg! K- su@ib.

(iv) OsTRasEL sbiseafa sml 002 Q aald, OEMhseh sbisals Haipb b3 Py
slpdbems, mbplst, Seanfldsm.

(b) sufiin S&m s Liu Gatenaunmy ¢y Snlepuil uBE sBpOUCL B@oamar Genlpuitengl T
Hemsosass olme 30 N 2L SupsbsiuBHems. spbdl siFmall L sUulen FL_SaiMms
Aoiun 2% 102 kg m? ayeib. siiuls sy 0.2 m syeib. sl guislsdnbe spblibEleamms
sraeld @emip HPSYSIFELeNeD eTeNaYLD GBI,

Fphd BussSHILET GHTTHLILL FodLr@sst S6lp sruulGeene.

1.2

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

30N

() siniulsn B pGUTHSHLINGD (WPRISSEHMbBH HeRllbHs.
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(3) aliule Bubs &b
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30N aflenaulsn apeols Qauinuiu Beuswngw Grisnemuls Henfds.
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