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(i) srell K, @6t ausn@WdS GEIUIGS. .....ouvneeiriiiiiiiiiii
QFm@ gral (01)

(i) 12, 10Q, 1002, 1000Q 8w soLsafledmbs HmL X @BE&L  QuUI®EHSLOTE
Gumonendmsdh HAH0IGHBHHS.

X ARGN QUNBRORIND S o comiviviisivvoni s s v e s S el s SRS S S SRR S S

1000 Q (01)

(b) oeneiBosensn aBUUSHG WPEINTT SHBHM SHSGHHSHUTH OHTHHBUILLBETENHT 6IHILIMS HHIBET
simmiend Gasuemney LMyLiyssin?

K, 38 dmés (K aphausnELd) (01)

sl  @m  (werseid s Gw  FTalleww  GsmHL  Bumg
H60eUGaITIOTENUTe  H(HLOUEOHOT @QaTMISOETRIN 6THTTRT Hengmealed 2 _eTensT
eTerll ufFellds 01)
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(c) oLl Guiguisd HeLulesr Gumiorend R e Bmé&@WeUng WHmBIi ured  sibiluler
FwBlenso [Hermbd [ (cm Bs0) Y@ Lb. % @masren gm Comensuenwt [ et Fniilsd s1p@HIS. WBHMBIL
urevd Swluler (penend SlHGHSHHIBMETL LB HES.

l

R
s 100-1 (02)

(d) 30°C@sb R=9Q,26Q,56 Q@n@F Fwhmev BHenmussit (wemmBu 27-0cm, 52-:0cm, 70-0cm
DYGD.
(1) S @enn GuuuotenhmsF CFwenwLWIssh HieflausBEel UweaUGHS Gsusingws HemL R
@61 sl QuUITmBHOTE CUEDIOTEID WTgH? SHTT6ID FHHb.

Qumiorestd : 26 (01)

smyemid : Fomlensoliyerefl sHwiluller 10&Hulled RHUUSHOITED Hem lenail 196
UHeiienr / Fgeis / qpenen auip @fleursaslinbld (01)

(i1) 2_flw FwBenso BHenhHm@B|d R guib vweiuBHd S @6 e GFbentowiren CUITILOTENHemHd

&0 &85,

26 52

s 100-52 (01)
S=240 (01)

(e) sroulL swiulsd BrenE CeusuBamp @ misafled endsUIULL il L HFHe CUEILOTEIHIEET
0-:39 mm, 0-40 mm, 0-40 mm, 0-4l mm gEw. SwAulsr Pembd 48-0cm Gw. sblluls
SHralws e HmL_HHmenend Henibd. (T =3 sian 61BHHIBOBTENS.)

2

d
d e sgmaf = (0.39+0.40+0.40+0.41) /4 = 0.40 mm (01)
a2
24x3x(74'0><10 ) o
p=—ros GLEANMGEICY (01)
p=60x10"°Qm[(6.0—6.1) x 107 Q m] (01)

01 - Quendaaiwed (Usited aupmIGL ALD) - &.60urs (2w SO ufiams - 2021(2022) @nPS SHHSSHEB6T 2 6T SHSLILL QeTaTeT. 28



@evBImEl UfLenFdh HneRisserd

DIHSBISLOTEN)|

| @by
| [R=9 Q erefler, = = 1O§z27, S=24.3 Q !
i 24.3x3x(M)2 i
Lop = — = 6.075x 107°Qm |
| 48X%10 :
| R=56Q etefled, 55—6 = 10;270, S=24.0 Q !
E 24 0><3><(‘”’X1°_4)2 :
L= — 2 =6.0%x 10760 '
L P= 48x1072 = 6.0 x m ] :

(N Cubeniss swil 100 °C ssiigud wipr GeutuBensoulsd o_siten @i semGemiulsh BT guish
meussLILGBILEUTE SenLl Guiiguilsb R=20 Q @bedF Fwplenso BHemb 40-0cm @b, Sibilule

grelwsHHenr senullen GeuluBlensod GembHmbd Hefldhs.

Sy = So(1 + af) (01)
siemm QeuliuBlensouled 24 = Sy(1 + a % 30)
100 °C Gautiuensoudsd S = ZOZEZO"’ =300 (01)
30 = S, (1 + a x 100)
24x%40.0 — 1+30a (01)
20.0x60.0 1+100x
a=4.0x10"3°C! [@ = (3.7 — 4.0) x 1073 °C~1]

(01)

[@mp QauiuBlensouled 24.3 = Sy(1 + a X 30)

_20.0x60.0
T 400

100 °C Qsuliumlensouied S =300

30 = Sy(1 + a X 100)

243x400 _ 1+30a
20.0x60.0  1+100a

a =3.7%x1073°C]

(8) om ®Hs sumsdh HralwsHnG s GauliuBmendd sisiienulsd HemLuls GeuliLpemeod

GBI BTG, iHHrallbHHer susnssmwll GuwfiGas.

MmN SLGHAL USTTSHSHLD

(02)
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ugas B - s ([Heoy

BIEIE alamboseEndd WIHHID alal  1pSHIs.
(g=10m s'z)

5.2.m (1) @0 gm ween CogipbHd BTG s&r Ll Geieng. ystefl A @ sipsmsouiiOucr 2000 kg
Heflaysiion ©_mH@0 b 2 (2) @b oihei LflorsmmisenL e STLOU Gatengl. yuihgle Lelufiiy sepowibd
G @60 o siengl. LubHsn Guwsd pswen (B) @ev 200 kg Hewnflaysiion g &Sl @enembsiul Beengl. Sidhl
om W G L femed sipeod Gaunuiiuisomd. sinlepwl ubll @m e b HHPOULG, DiHsh swihen b
800 kg Heflaysiion @i 2 _mEHE 2_menenujL el Senamibalul Betengl. oS Haflenels ypbosaibs. AB,
AC g peniussit weopGu 10 m, 2 m g@n. ysiell A @edmbs 2 dHGU YwhHHs Heapules Hrdosd
Banyh@ o _sien Holgh S 2 m G, @m Blud GsTeHewn (hydraulic system) vwsSLGHS
Ywib GFUBUGHBUILGE DS

) . B
2_[mbHG1 &l “» 200 kg
yuwitb

Bflwsd CHTES

2@ (1) 2. (2)

(@) YuSMBSWD DiHes BeNeRILILGMEMLD BIUILG SHTendHHs maubHnULSDE 2 (2) @B s LUuc Gsieneuny
pilwsd GprTeHowl vwauGhHElu ysiell C @ o elos F gl WpBwnalbseo GouswiG. F, @6l
Bemg e AC Bp@F Qonugdhsreag. usiell A upfis Helunsamen aBUUSE apeod Beialens F
@6 QuEIoTEIHMBHE Helbs. Bbseiiyb@d SUTUNE LG LS dHs.

b) 2w 3) @B s gusienarm &6 BRwn ubiulsd o sten  GBmSSW
siemiGemuienmsv (compressed oil) GuwBsv (a) @ev allens F snwtmsu_n@zﬂanm@
sHemevenioll ubullsll (pFeGHHeT  GmIbE0 GO uquusnsu 4cm’ o.1b =
ysitel C @60 (pFeuHlsi GHmIb@&0e B LgiLee) 60 cm® 2_1b sy@b. HMOVMIOI
silens F| gl QUDIISHGS SHoevaioll ubiulsil (WFVHABG Y@ ellens
F, gu yBuwinaghsHe0 Beuemi(BLo.

(i) olews F, mdb SelUUSBGU LwWaHuBGHS Geusigws Gsmum e
CuwifBa.

(ii) F'2 @61 QUDIOTENGHMBHEH  SHIT60H.
(iii) Bwm wbulsd o_siten GBpmBSW seOsmuile DIPHSID WmH?
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(c) siuilsh oy 10 cm gu@w. FHefley M guud iemy r guw 2 ew §m sUlulls &ipnd iFmal

upell oiBe FLbHNGS Houud I syeug 1 =%Mr : @enmsd SHFULIL6VTD. ULLD HUYSUTIOS) BUINIGHE MBI,
(1) yub 2 (2) @B sT_LOUCBeTeTaTEy DG 2_WIHHULF Henevb@HHdldh HTanhHHs0 Bmb@ieLTg)

sUTnLE FpeosF GFaIHET Apeld ©_HBE o e @ WIpT gsuflioren uwGss 0-5 m s
Blsv BoeLBrrdhdld Omremi(h GersLsulILBAMBE. 2 mmenel 2 _WiThHeusna Gum L flamsd sinlsgl
UyGuinadlébas Gauswigwl (WMISHHMBH Hewlldhd.

(ii) 2 _momen @m GiHs 2 wWisHnG CuwsBproHs RumEwugid Gurl Ly sefuls apeon CsmPABUL oM

CauwtuGbCurg Apfigr CrISHHBGU eiel] 2 menem SemUCUIWADBEG PHEGBEH. ABHHHTHS
SO HWIHemonsF Gpaid 2185 Bsusnen suLH@HIL i @ensmibslIUL BTN 2 HENETLTENG| (LPeH6T
g allpallUuBSemal. 2 _memen (enenulsh DiglLGDBE Weugis 2 memenulsn yailufjuy snowib
2_Wyib %ém @embs alpdemg ). (wenenulsd DIQLILGHE:F FDm (Wweien] 2 _mensnulen BeubdhHemsHd
sollbs. Qbsefliliybas awpdlbe aHCr HTeE@GID 2 _gruey (WPHIGSHBISMEL LnHHemTHS.

(iii) Gurammas@l s Upésigiy (recoil) simeylen) o mesnujd wsmstujb ewmisnflgneinGsn g

BasAHU Qurmentad 2uBmoD. DG seusuend CuTHIEnaEWTEn? Gesusuend Burgimnsemiu BWssUUT. BF
FohHulen @ilen Fninded esmumemd @enmsreniLiy?

(iv) Curammssghds oo teren] o mmenuilaigid (pensnuisigid Goushmapd Henibas. (penstuls Hsmiley

480 kg sy@w.

(v) @7 ouglnlsd pemen eaBmad Gy 20 cm sielsi, eaBHaIENHE 61HITE HENTNTEY ©_ 6L THSULIGID

oL alemsulsn sgrafill QuUEpIoTESmBHE Sefles. [(6:25)°=39 aar aBHHIGEHTEIS.)

(@) Aumpn HEuuw eHEHs :
Q\; F; X2 =2x2000x 10+ 10.sin30° x (200 + 800) x 10

(b) ()

(i)

(02)
[10.5in30° oiev6vs 5 @ QemBTEILGDSTE 01 Lo
F; = 45,000 N (ais0e0g1 45 kN) 02)
LUeNSTE06T HHGHIeULD. (01)
hE_E
2, a, (01)
45000 _ F. s
— = (Iy B Gée) (01)
F, =3,000N (01)

01 - Quendaaiwed (Usited aupmIGL ALD) - &.60urs (2w SO ufiams - 2021(2022) @nPS SHHSSHEB6T 2 6T SHSLILL QeTaTeT. 31



@evBImEl UfLenFdh HneRisserd I[bSJBIBLOTEIG]

(iii) Sipdsid p ==
F=3000N 216 A=4x10"*m?

3000 . . . .
P = rios (#flwmesr uyilesmed WflULSMHS) (01)

p=7.5x10°Pa(Nm?

(QupuoresisHm@ wLGBW 01 yeitef) (02)

(c) (i) sinuleng sLSHUSH®HIUD [ = % X 200 x 0.12 = 1 kg m?

(01)

I=1kgm?’

@a

T

T

800 kg Io.s m s’

8000 N

o2 mH@ o mwenuler Bwed Crradl  QusEHIHMEG F=ma @ em 6ot
Ay Cuim e @ .

T T — 8000 = 0.5 x 800 (02)

T =8400N

asluluieng swnd QuessHnG T = [a @men yCuTHs@s.
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Q
; T—84OO><O.1=1X0—1

(02)
a . 0.5 o . .
(a == (elmm@ o1 )g o nGwrdlugm@ 01 yerefluyd gflwimes
Gamemeuds@ 01 yeeaflub)
T=845Nm (QuumonensdHng wL B 01 Leier) (02)

(i) o maE 2 mmenuler Goausww Vv opsad sUlulsr Csmem Geausld @ SyHa|D
@miien Vv = rw

o wgb h  alwbs Vaery OQurfuwend 68 &MOUS HHHIUSHMBL

LweTU(H S SH60
1 2 .1, 9
Smv +51w = mgh 02)
2
15800 x 12 +-x1x—2—=800x10x= 1)
2 2 (0.1)2 8
45002 = 800 X ?
v? =100
v=10ms™?! (02)
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LIMMI (LPEDM :
2 B 2 Hmenuler S Crresdu QuesssHmG F=ma Genen LIFCWTH DG .
L 8000 — T = 800 —-rrrrerememeeer ® (01)

asuluileng spnd QusssHNG T = [a @mer LIFCwTHs G .

/;ED T><0.1=1><0i_’1 (01)

T =100a @
O+Q; 8000 = 900a
a= % ms~2 0D
:u=0, i;a=%ms_2 i;s=£m
v = u? + 2as g1 MBLTHSEs.
vt = 0+2x%x%
v=10ms™! (02)
(111) yyewr ( emLoWImenr) LS6T gHetemiowimm GLomge0. (01)
) Y
Buissll uewiyF FHA @l 2 uife)] (01)

(iv) Gurgiemas@l Weaiany Geousd v, aafler, Gurgsmssd ChICaTL(h 2 b &TlY
aldenwil yCuwndlos;

$; 800 x 10 = 1280 X v, rHul’ whasres) . (01)

v, =6.25ms™! (01)
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(v) Gagsdli Qummer QHTGHBEG FbHd iy alHewl FGwimds@s.

SLTOU Buiss FhH @l 2 gruley eleng (F) @ edHrme GQeuiwiul L Geuemev
IWHS FHHUIL gmuUlL IPHPL WHF g DLMBWTED LMo DS HHDHHDH.

=X 1280 x (6.25)? = F X 0.2 (01)

F = 124,800 N = 1.248 x 10° N (1.25 X 10° N)

(02)

{(o1pss #68 smsiuga 1/,x 1280 x (6.25)2 N) + 1280 x 10 X 0.2 = F x 0.2

(01)
F = (1.376 x 10°N (1.38 x 10°N)
02)}
LOm (¥ mm
:u=625ms™, L;v=0 I;s=02m
v? = u® + 2as WBurdés
l;0=6.252+2ax0.2 (01)
a=—-2ms?
0.4
F = ma dyCundlsbs
l; F=-1280x2
0.4
F = 124,800 N = 1.248 x 10° N (1.25 x 10° N)
(02)
{G&jg&,g&m Qumr el Mlenm &(HBLILIQEHT
12800 — F =1280 x a
F = (1.376 x 105N (1.38 x 10°N) 02)}
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6. dsiieupd 2 _snyiu@SHent aundlhs allamboensd ol 61195I%.

Gumieny ellewsniey (Doppler effect) eisiiug oineossnsn 2 _sWILTHGID WPHWIBGID BHTHEGHmHHEE 0L B

m sy Buesd Gmé@eurdl @ osnsoulsr Gprésw Wymelsy o _sien CHIHm WIBBLIGL. BhE

616060ME HHBEBID DIMEVHET CFIGHULBID 2mL B0 OHTLIUTS DENHSULBSH GausmiB. el GHTLjuns

auerll guialled @mUuFTes aBHHe CasTsieniLBasmawnsD, QUIHTS 6 DMBEHHE 2 flu Causnimsi
yell Gpm_juns oenssuLBdsipen. GLnieny efsnene sryemions Wgpalsd 2 _siten wippn Af (= Cprddiu
igmei — sreolul L Wigme) aysig Gumieny pré@ (Doppler shift) sieniu@io.

el DIMEVESTT DISLEVSH! HIgEIBBMEVEST BLITEID WeiBThHe Siemsussii (Wwib GLrieny slsnene| HnL CUDIESEDE!.

Cpra@pilangid poHelemHid sHoen OHBMHG Diensossian &8 ¢ @D unjbs ed Gapeurs i,

9ol omBEnHGU Gupp GLriey eimenadh GHTLIUmLmwHmen daubiisd @elulls sHEGU UFeoTs

¢ gl JrHUILE Oaisnhs DMEVSBEHHEG LIWLGTLIBHSEMD.

WOASTHSH DIHEOSHMENL  LWSIUBHS 2 Flur  GLmlisn

[BIEENE DISTILLIHEN (LPsULD GUIBKEHID UTSHEIHIBETI6N HHBMETIH SHHI

siewilweond. BHBHTESHABGU  LWsTUBSHULGD

2 usgend SH0 Guid (speed trap) seIlLGD. B!

@m Gmumy (radar) es@EsLgFHemwupd (transmitter)

@m BpLnry enmdsnwupb (receiver) GsTEIB6IT6NS).

2sBEL HHWIIHHH! HISDIBHm60B6T Ff HIgLLE6THS

steoluCB, 2-.® (1) @B srniciuGensneurm @

Burigld &TmHEE CrIguns BevdHEmeushsULBLD.

STOUULL  HIEISEMSBN  Qubbstaigmed@n sifls  Gupurileimhs CsfdbsHsd SH0  Gurpfuler

aummdlb@dh Aol aumn. BHei elensnauns 2 _eRHLIGID GLIUT [HIbHamd DETILSET APsOlDd ST SUIniEb

&% genlwOul @, ufeesuuiu@Gn. Besumst UrBunsrisaisd miEmbsmesst apBuat, BCsoaren WL,

Usos yAueBiied 2aBmeueOTD UHHWITEL @b DIENCVHET 6JNEILI DINEVEETEIID LITTHS DIgDI&ne0LDTEINHE.

(a) Qumieny elsnsne] er6iiughl Wingh?

(b) Gungieuras GLmsny sfenenalsy 2_flu Ceusmimsit sl SimesEHH@GH Lal OHTLIUTES DiendHsiLBaSsimer.

Epimenen SryewD wirg)?

(e) (i) CpLni ea@slHB Womsh fi @ 2N HIgbSNEBDNS SRS, o ® (1) BB S Ll Gsien
&1 &% u @ HHU Guiienw DigNIGSEEDH. HH0 Quipfulsh 2aGsLHHMU @b Heneowiren
(WPHVTHED HNe0) J BWriigld CHISGBITGD HHHH Hrflemrsd suTHIBUILGD HigNidhSmeVsster
Bgmer [ @bmsnen @m Carensuemiu Jor 1, ¢ ayFBweupBien Fniiied e10pmHIs.

(ii) BuBurg &1 Bigmsit [ 2 L6 HigmIbsMNSMNS STRID I BUBGD PHoTHsH CHNADUGHIDE.
sH0 Guiiuiss surkidulenmsd 2 eiILGL HiEDbsmasais Weps [~ Bbefu gm Catenaemu
[ ou, ¢ Puapien stidsd apHIs.
(iii) GwBwm (c) (i) @amd (¢) (i) @pub Cupp Carevaumenens Csiphas /& @bsten om CoTemauamul
Syt ¢ BweupPen sniip Gums.
(iv) u<<<c oion siBH@H, HHU Qurfulenmed Crpréasi L Gurieny mprée Af oueg Af= j:)? @emnsd
SIULGBABOBHS HI[BHb.
(v) f,=30x10'"Hz, Af=7000Hz siefien, siflen &P u gg km h™' @ sefis
(c=3-0x10*ms™ aon oBFHHBEOBTEND).
(d) smfladmba &H Qurisnw Crread gm &by sladaposands Csres. @& srflen &3 el
unde@on? o _msen el s@Gil SMeHnSH HHS.
(e) a0 Gunl s1hedE Chrywrsasn gm Catemsbdlsd Bevd@maubslLBOels, SENssEUILGD STflsr
a8 BB (c)(v) @B sefldastul L QUEDITEISADBE:S FQUIBTSHT, FLOTHIT, GHMHBOUTHMT BHHEID?
2wz oo sGflu SMEHMDHDH HHs.
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(N B0Burxk 2 @ (2) BB ST LOULGeeneurm &3 u B0 BWRGID STHHGL Uaianmsd DHmeandsh HIJHHID

sHL QuriyLer &8 V @ Buiigld gm GureSey srenjd SmEs. BFFHHTUILGHSH Bwdsu (c) (iv)

2V —u)

@ Af @ben Guipp GBM_jusLmwenw Af=f sienl  LoMmNWenEHSHE0 Beuesi(BiD.

(i) V=100 kmh™ eisflei, Af spd s, Gsv (¢) (V) @i
Quibm u @6 GuEIoTESHMBL LIWSIUBHSIS (2_miHsi
alen_snw Hz @b &l gw HenpossmieliBeg:d Hms.)

(i) @Fspaiiusded gt Af<0 5 BmedamosHm
DIRIE TGS

(iii) BGwBsv (c) @ed (H Beod Gummp  GLmey
BIH@&GEMENS SHHBISUHST APSVID DS (Lpenpaselsd
s1flen &3 u gH HUSHESG aHH Wemp Gogvid
OFbsnownenghl? 2_missi allenLenwl HumuiubGHHs.

2. @m (2)

(g) Bsususmastt LgGuITsmsesd HIGNGHHMEVEBMENL ULSTIUBHSIUHH PiT DIEDIE60HMS  61(1PHIH.

(@) GQumieny  elemene]  eleTUG| (SD16m 6085 66T 9 MILTH@GD)  1WHeIM@GHLD
CrI&GhHEGID Rewl Bui Q&HTLILY Quidsld GHmad&GHw Gurdl @F emeoulet
Grradw Wigmeled / oenew HengHed 2 eten GHTHM LOIMMIOTGHLD.

(02)

(b) yel GsrLjurs euell guialsd @mUustas /[ yFfwwrs  sHSUIUBHEUST60
Svevg  auefl  aiFallebeme /  (Qumsalevensv) eleidh  GQ@TaTemlIL(HeUST6D
3V6VG auell Bleweowimas 2 6Teng 61601d H(HBSLILIHEUSTEV.

(01)

@0 =52 (02)

i f=f(=) (02)
"o_ c+u c
Giy " =5(5) (%)
f"=f() (02)
(iv) Af=f"—-fo (01)
+
af = £ (52) - fo
ctu
af = o |(Z5) - 1]
Af = fo—= (02)

Af = fOZTu U K € QLmBWITEL

01 - Quendaaiwed (Usited aupmIGL ALD) - &.60urs (2w SO ufiams - 2021(2022) @nPS SHHSSHEB6T 2 6T SHSLILL QeTaTeT. 37



@evBImEl UfLenFdh HneRisserd I[bSJBIBLOTEIG]

2u

(V) 7000 = 3 x 101° 2107 (FAWTST LITHUT(BEBE)  ceerresesessassassasassassasassassassnse 02)
u=35ms"’ (01)

u = 35x 3600 x 1073
u=126kmh"' (02)
(d) @evemev (01)

ST BMhHH MeVE6T /| Hlieombsmeusailar &8  suallulleasr  RuisssHe0
SRIFUTVMED DIVVG OIS BTHSH SM6LH6T /| HlMIBHMEVB6TNST  LFeUINE,
D61 HLD DGUSIWLILD E6V6m6V 02)

(e) Bz GHOOUTH B(HEHLD (01)

sHIOUTHemw  Crrehdl Sendsiu’ L  sHwumearsd  srflaigk  sAuler  gamis
AmBGHL evevgd ucosd (@miE O ped  sHICUTHW  Beneunid @D
Camlym@w  &Tfler HwFsGw 0 @ewLlu’L  CaHTeubm@GL) BIeD6VS)
STLLLILUL L 6UTMT6E  6UeDFLIL LD (02)

7
K

2(100-126) _ 10°
3x108 3600

(gflwmenr yHuiL (he&) (01)
Af = —1444 Hz (02)

(H () Af =3x10'x

(wemms GMemw SHSHMH CBTeTen GeuewwiLTD)

(1) asrymeug Qumelewary / sHUQuUTY FTjurs alevshdl QUIBIGHSINS DIV
amfipgw Ourelevarfingw / sHUCUTHEGW @enruleomenr  GeummasLd
LA E A0 E (91,5861 SlusTeflbaliul L LS9 6ot fo
B> GdDey)

[BU uGHsE yeTtefaer eupmis GeuemiLmid]
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(111) (c¢) @0 GOUILL (WpermaE (01)

wem  (c) uled Seusteissiul L Qumleny mrésd  (f) @svi6iten
wempuL et @UIlHensullsd Quifluig. (01)

o1,5C6u snflel sHRewul 1055 HNHHSHIOTH  HNNTHS  (IPIQUILD DIEVVGHI BH
Slenail et Leien /| Fmeais euwp dAnluig. (01)

(g) mimIGEBmLB6T (phuel SjVeVG BCOFTHI M DIVVGH LMBUIEITL TS
2B HAICVTID. (Ph DWIFnVSHDS)

(01)
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7. (@) (i) Vss@omws Gemsh n @b Ostam, guelsd 2 sien gm goeiant uniwdssd wge| Geausd v
@0 Qumied ey r g 2 aLw em dAfw Casrengden 6H HTEGL UsdHE olems F @naflw
QM BsremsusmiLl 6IIPHIS. ’
(ii) <usvy r @ 2 WD M THH f gé CsremL HyelwbHHeamsd bsuul L gioren @f Hflw Gsremb
@uieled 2 sitengId DILTHH p (@nG p<Pf) wup sHHGHMILE GosD 1) QD GBI HIomen
@7 gaalenl uTLILGHH (e Bausd v @0 Hamevd@sHoHTes SPCHTEE BURIGHHDBE. (PYey
Gousd v @&l em Bsrensusnws p, S, r, 1, g aydweppien Fridih Cumps.

(b) Bsmen semiwsd (sediment) siewlbanssaien @ Sevenauemil deubiien 2 flur ige) Bsumsmisemenil
QUIBLUGHS weubnfel UGsISsT 2 pm Geud unfdbst Quflwensur Fafwsneur sleLMS CauMILBHS
Geousmitigusiienml. @bmevensy FfsHeney BHLET HovbH BADIES GWSGHUULEB @M (WPHmeuulsd 2_sitem
Bfleit Guomugin] 8% Guomeuns eampluBSsms. @5 Leisn) (posemeauisd 2_sien By Hyedsi 2wy 10 cm
SYBHID. DMLY Hiewildbsnbssnnevren HyeibRensio Biengsid o jbHsst (wempGw 1900kg m~, 1000 kg m™
oG, Bier Bab@mmns @Gemshd 1:0x 107 Pas @b, 2 um @B@d Falgul D06V FOWTEN St L (Lpsiten
61606V HioTNbBmMBHMENULID LIQWF QFlshE@ osususne] BnI siBH@GID? 616060TH SHIeNbmBEHD B
Gopugtiy 185 2aBoUUl LT SISl (PYe] Coasmimsnst il _dspsibaiens Cbrsiis,

(c) () wos sasimmp s el ufessnu (face shield) owfurs gomal Bmupaisst apsod 20 um

L qpsiien AP Gefisemens Osm_dss Bl Gaumd 20ms™ o s ausfioain_eodHixs slBsbHmmy.
Am seimafen oLTHH 1080 kg m™ symeyp eusfulsh SILTsH UpboaREEsEEEHEMND Bminis,
Apiseiiast DU Benevs@ssian (pigey Gasid wig? ausiuls lada@miod Gmsn 2-0x 10~°Pas
U0, a6l DmFUDBOHMIS CbBI6TIS.
(ii) 9w HApmefulst CeausdHdlen

() Bowsasss smp (v,) BbeD

(1) B ss o (v,) BdeHid

Bous - Bpy (1) susnyUBMETSH SHOMHSHANUTUIL UGHDUIQWITS 6I60)&H.

(iii) seyuiedmbs euriib@sten 2wy 1-:50 m eefler, oF HApselssn snFamn suefulsy esiaieTay
CrHPBGHH SaPulmB@HD? Qdsemiilnbsg seveord Fpgefaenn suafiosin sobBaisitsm L@boHaL 6

S (Pige) CassHms iMLLamanbeuead CHT6Ns.

(iv) Geueily seurdlsHs Apgeiser susflulsd BHmEHGLOUTH SeuBllsn DETUTHMED HEL (LPEHBILITHEH
sHA0 uTfHHe0 Gous®. suefluli Gasvgd CrrHHed Selwrsedsn elleneneursd Hypimeiassien
AL @LUCUWIFHoE e HMLCOUDIAMIDBE TaLMSBES SNTERIBISHT ShHH HHHBOND NeNHEGHS.

(v) &M suaflwemiLso GeulILbmes. DisvegI 2 Wi CBTLTL FIULISST BensvsnIDE6T SIemonsd L HLOLTevTeT

fpipiefssit Hemy g LigWsITD. Béambens PUmuiLBHHIs.

(a) 1) F = 6mnrv 02)

(i)
(U) (Bogimsiiy)

Flss@ elomg)

Beom (mg)
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(b)

Peop (mg) =i’y (01)

(U) @ogiewgin) = -mrpg 1)

Flss@ eleng) = 6mnrv
e GaussHzgiLar QuEGd Gurg GCasmenshded alewenulel alemd E606m60

(1060, DLTUPBHD  FEVMED 61601 QDRIBTHRILUSHGHWD BHNBHFH alenFHei

FHleneoullsd o eTeren.)
F+U=mg (01)

6mnrv + gnr3pg = gnr3ﬁg 02)

(CwBev mg , U @manas eupmisiul L 02 yeTtaflsemenujd SmiBs 6upmIGE60LD)

6mnry == (B — p)g

2 _
v = 2r°g(B-p) 02)
9

(L& (a)(il) @60 2 _eTenm GamTemeusnw GQUMENE @6 ETSLILIgeT 02 LeTaMae6i
QULDTEISH 5. )

r=1um=1x10%m, p=1000kgm™ B=1900kgm~and 7=1.0x10"Pas
2 —
v = %j’” @60 yHuiL

_2%(1x1076)Zx10%(1900—1000)

9%x1.0x1073 Ay’ &) (02)
v=2%x10"% ms! 02)
.. _s_ 01 ) .
Gmyw t = ~ ~ox10-6 S (Quuiomenaisemenl LAy&uilL ) (01)
r=5x10"s o1)
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(c)(i) r=10um=1x10"m, B=1080kgm> and n=2.0x10"Pas

v=2609 @ GyHuiL

m

(FaUTLIged p=0 o GEIBISHTHILUSNG ) (01)

_ 2x(1x107%)2x1080%10

9%2.0x10~5 (02)
v=12%x10"?ms™ ! (02)
(ii)
V4 HewLd Fnml
20ms!
(0,0) t
(FFlwres euauSHMES WTSAHTD el 6upEIGES) (02)

(Bous oiFfest  QuuioTemIBEemeT  BHHHD  OCdmeTensd  BHemeuulevenev,
sFfmenl Quuilhdener &HHB GouswiLmd, euemenul ¢ AFNFH OFHTLS
Bz emeuullsdensv)

Vi  Bmes@esis el

1.2cms’!

(0, 0) t

(wyey CoussHmd UMLUID @k CHI(H) 02)

(Cous oFflett QUEIDTETEIBNT HHBHM CBTeTeNs CHemeuulevensv, FFeneill
Quwi(hsemev &MHFH GeusswwiLmid)
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1.50
1.2%x10"2

(i1) Gmywt = %= s (QuuoremEisenenll LyHuiL) (01)

t=125s (01)

(1v) opelwurseler styewions  Sn slelsealer  ouewy (ellLw  /  uhHLDeT)
(GHOMEUML UGHIL 601 (1p196)] BeUS(IPLD (HEDMEUEHL UJLD.
(01)

560 Fm gleMseT sueiluled mewiL CmIL UL Senl @1 QuuifsFdH
RS GLD. (01)

(v) a&mp eusflweniLey QeuliuBlensy jevevd 2 Wiy QFHTLFY FILUUSET  HTT6IILON S
(BmTuledpbEH Hyousbder) paluTHed GHenmneauTs @ ([haGLD

(01)

5Ca (1p19a] BCausld (GHenmeusHL UITFHI. (BHETED 6UENLOWITET  BlevenLos6Tley|d
Wl F:Y: EI) gleMaefles LIg &6V allenyeuTs BlspLD)
(01)

01 - Quendaaiwed (Usited aupmIGL ALD) - &.60urs (2w SO ufiams - 2021(2022) @nPS SHHSSHEB6T 2 6T SHSLILL QeTaTeT. 43



@evBImEl UfLenFdh HneRisserd I[bSJBIBLOTEIG]

8. (a) a8 v @0 Burig Hewlley m @ub ghEL +g guIb 2 mLw @m UBImhset umu iLiHH B g

2 LW @m FIren HMHHU LsoHHaenBen QFkiGHHTal UGH Do

(i) smps0 Yoo styemionsl UBInesen e Hieen alens F @6 uGLEIHSTE @ Borensieni
S1DHIS.

(ii) Gupess elms smyemorsl UBITHSHM @wm aullLl utagulsd Guinigadamg. utesulsr ey
r @boren @m Camemsuenwill GumIs.

(iii) yBynHEen @m sHeDU YIULBHBIUSDG aBEGL Cpid T @bmster gm Gsremewsnws m,q, B
aweuppiien Frjdn Cums.

(iv) m=1-6x10""kg,g=1-6x10"C,v=96x10° ms™, B=30x10° T sionss Garei@eumd
(=3 a0 aiBHHIS OHT6ND).

() yGrnisaien su Ll utengulst ooy (7) @ Hiewlls.
() yGrsoHen uBEId CFsEs@IbsTE DS seilsn samamilbma wrg?
(b) @uBurg Gaulmrm LGIHHen 2 @ (1) @b smLOul Geteneunm SMHHU LsusHHe SHenFuj e Gaoremid

0 m asEWIH 265 Bausd v 2 L6 yGHamH.

(1) Yeynpmealsn urenmuisn eugeusHmel QUURAGS. Lsob GCHTLurs
UBTTHEas CaumsHs FOTHEIEH DD CEHEGSEES D = > B
LWETLBSHS Briss el b albHms allendds. ,éé_>_

(ii) GwBsv (a) (iv) @0 o _siten GuEoTEIREMETL  LWSTLGSH S0
WeIsemib® @ uaisHse st T gl UUWUUGWWM@E
BapmauuBl CHrHmed Hewnlldbs. e (1)

(iii) @B6mye T @eBurgy UBINHSeN &SIHHI UNSHDGF FOMHSIONSE p SJD CFoSamng.
BBCryHHMGUTH LUBInHEsen Coais &myw p Bbmanen gm Gsrensusnw v, 0, T ulwesupiiien nijiso
S1(DHIB.

(iv) 0=30° aeflsi, p @ei1 GuuOTEIBMBS Beflbs. (|3 =17 o ABHHIBOHTENS).

(v) ampasU ysobdHar Hens sufGuw yBrresen Gasip gnyn 16320 km aieflsi, BsaMosABe:F QFsoasHnG
siBs@ Bryw wrg?

Y5

~
N
I~
<
YYyvyvy

2.®(2)

(c) QLLHMBS HTeyd B Smesemenll LWSTUBSHS @ FIBD HMHHU Yoo 2 @ (2) BB s L i’ Beieneur
2_6MILTHBLILIL 6UTD. Bsueuendd SMbhHLU Lsob @m “smbsl Burhsemsv (magnetic bottle)” o_sin_néb@Aama!.
@& gnPw (charged) gienllbenassmen aubHHULSHE IfNGHGD @ @upnhmamoiuTEGD. @m CreybDE
seildmaulst utend 165 2 melB ST LU Geiteng.
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(i) premb P @60 o _siten giewllbenmsulen urensullsn sueny Hremb Q B0 o 6ien DiHSH QEOTUlgID
o6 AfwQmHen  eflend@s.

(i) P, Q, R o ysieflsenen @Hs v, B audweimisn Hemssamen 2 @ (2) BembsH 0 _misen
el poHrefpet ygh Goug gbfu seldms Be @aGarm ysiefulgud o Lt snbhs
ellenguilsit FHengsemen DIDLHGH SN LWSUGHS auen)s.

(iii) gmiw sellsams sbsl Burhsels Gm DibHHsEHHGOMLBW BUTRIGHID AIMEIBIOTS DIEHEIUIGND
SIGITLENGHE  HNTMRIBET Hibsh_HIDIe|H.

(iv).(D).

(a) (1). F = quB (02)
(i1) gmmiul L glewldemas eul LIuTensulsd SUIBIGaISNE MWHTL L alend
F =quB o oig eowbwsHmsd Bohread GampmubBsleaingl
mv?
qu = T (01)
mv
= 2 (01)
(iil). @ U LGmal YIisHosuiw ebsGw Gorw
2nr
T = - 01)
2mm
T = E (01)
—mv
T =

= 1.6 X 10727 x9.6x10° (o1)
T 3.0x10~5x1.6x10~19

r= 32x10°m (01)

01 - Quendaaiwed (Usited aupmIGL ALD) - &.60urs (2w SO ufiams - 2021(2022) @nPS SHHSSHEB6T 2 6T SHSLILL QeTaTeT. 45



@evBImEl UfLenFdh HneRisserd I[bSJBIBLOTEIG]

__2mm

(ID). y

Bq
VG BrBrsHHed gnUBLD FpmSBHerle  6TemT6nTHemn s

1 Bq
T 2mm

f:

_3.0x1075 x1.6x1071°

f 2x3x1.6 X 10727 o)
f =500 Hz (500 rps) (01)
(b) (i).
BMHSU LevhHel Hengd@ Fonhswrear GoussHHear gam vCosH
SMhHSL L6V STTEIOTH 61hd @ 6lemenad gmnuLTsd Gurdeyid ol L
Flewlbemd el Couddbanm STTENILTS LVSHHN HmaFuled HEHHEDSI.
(01)
BMHSLYVSHHET Hengdh@ OFmIGHHITH CoussHder amm vsing
GousshHet Faml/ vsinhd asnhsl HevhbHD@ FmEIGHITE BHHGHWD pa566u vsind
STTEOIOTS HleWNHema Ul LLIUTenSHUled SUIMIEGLD
(01)
Gueeiten @yewi(h LTeMGHHeMeT allenemeuTs SHenleul LU uTengHulled @UImIGLD
(02)
.. 2mm
(11). T = B_q
2x3 x1.6x10727
T 3x1075x1.6 X 10719 oD
T=2x10"3s (01)
(iii). p = Goumsld X QuIGHHHET DLOUTHBHEOT HTEVLD
p = Tv cosfO 02)
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(iv). p = 9.6x10° x 2 X 1073 X cos30° (01)

p =9.6x105 x 1073 x 1.7

p=1632m 01)
(v). 16320 X 103 = 9.6 x 10° X cos30° X t (01)
a(hdaiu’L Bmyw t = 20s (01)

(©). (1) sdsE OCFmGHIHTE STHSH alwd @muuseaimed Goaumed GFuIWlLLaTeben6v
S0V BUIBBLILILE F6d TN DIV imv2=wnﬂ6{ﬂ SlOVG &

omrmled] (01)
BZquZ _ . _ ﬂ
—— rmlel (Sje0evg r = 5q )
1

P ulled 2 _eten B openig euellemowimeng / o wWjeuneigdl ASSHILT g Q alev
BeVleuTenidl /  (&HMMEUTEISH (01)

3,560 pemywneng Hrerd Q m el smemd P uled HAnwigi

(1) elewg F @e1 SHewgwnendl v, B gpdlweummlenimed o HeuTdsIULL  HenHHMNEG
QFRIGHHTHAD BTHSHL CuThHele DFeng ChréHdlud sSrewtiL(LD.

v F
1%
(o R
Q F
F 1%
F @en1 gflwunen Hemg orhATD gomisOaTaTeniuLs Fniguig)

(03)

[#flwmen euemguLLD @euGeuraiMip@d 01 yeef]

(i11). elemg F @Qer gam CuriHSHelar FsH auflGuiwimen SISl 61 oINILIBHEISIL 63T
aliBurgid CuriHela mmwwiGand GCrrsdlujd smewiupL. (5568 gmpiw
glelsemas  &sTHHL  Curiaeler Bm IbsEEanDGHL @oLBw  Bumeugid
QU(HOUBIOTSH DIM6EVU|LD) (02)
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9. ugg (A) Bp® svog usH (B) Bhe wWIsHID elaL awWss.
ugd (A)

(@) pemb | gpupb GEIBGG B uFiueTe A guIb 2 LW @b SLHBID 2 Bonss HDIUIL @F SivGSH
saeueTalBE n swUTSHor BeosHlraisst 2 _sienel. Be0HATH OB € PG
(i) sdulsd o siten swnPen BeosPHysiseiien Gorhs cnamibmasaiiu em Cormeumu 6OSHI.
(ii) swiulst mellsensed GDEes @F SWHs albdwrsd NywrdssiuGoeuTs sibilulgm rs
@ eLLw I umbaleimgl. swiulsy o sten @evsdysiseilen pajey (drift) Casp (v) @paiwu em
Banemeusmws I,n,e, A syalweupiien srjin Cumis.

(b) Bz vy gma g8y Hrelwsbdlenmsd GEuinuiu Gsien s Hombd [ g CaremL, yeumsd (WepGw
AL A, sieigid GeusiCoup GpIbE&GaBU Lylusasmen 2 amiw X, Y ssigid @k o Gsursd sibismen
vweuGSHEeamTT. X, Y o @éswlisst @ranGn 96y wipt Ganspmene (WHILET OSTLjTsab
eiteni] FonphBIOTEaD SeflbHsaNurs GanembaliLBaame.

(i) swisst Xo b Yo b O grasd CoHiBsstLGLCuIs X Gaud ¥ @b Suiiglh @eusareiseien
2 _flu paje Ceusmissilsn elldsb (:—"'J Sneflu gm GCosrenauenul sIPHIS.

) £
(ii) swiset Xo b Ye b sorpsIonsd 0s1ssuLGLEUTS X Gebd ¥ Baib Suniglb BevsHrsisefe
2 _flw mpaje) Coausmsefen all&pHbd (:—X] @nafu gm Barmausmu sIIHHIH.
Y
(iii) CumeNiss Osm is GsjorabHend Fwombsys Gsjurensbdend Bmemd [ anfCw o flu BEFe
Coumpmumseilenn (v, 2 1b v, 2 1D) WwIDed ST GUSHEG DG uengysamst CaumBaumis aenjs.
(A|>A26|au IBHHIH OBHTeNS).

(©) () em Gsiys sbIVE GHIGEGLGH uFtiusey 2-5% 107 m? e gLLD 40A 5 BmsEEICung
@ssbiign s @eosdraseis psie Casimes salés. (e=1-6x107"7C, Gablsd Hwes
saaeelpsten swuida @esHraseisn sneisms =8-0x10%m™)

() G SLEBI st GeokBydst @ ) Buibssmss Garagsioner. 9n G5 OaiLd S
suwngen @evdHrenseien QL. BuibsLUT. BF shHenuid el GaulLF FSEHMULID SHBIUSBET (LPsLD
SiEGaILBemeouTsh 2 _siten sIQTBEIG SFenw (@BmL Gauliuds sHenw)d Semfldbseond. CeuliLpanso
T @60 swngen @eusHyaien BenL. GeulusF FHHwreng a%—kT @enned HIULGHSBH; BRG k S
Gumsdipervionedr wnpfledwngin. 27 °C Geutiuplensoulsd QFbiled o_siten swnden Bevdhadysismetsn BenL
Geauliud sHmLE HollbHs.

(BopHysiisn Hewfley = 9-0x10 kg, Bumsbpsrowrsir wifed = 1-4x 102 JK ™! sien BoHHbOHT6IS).
(\/1-4=1-l8 olell  SIBHBHIBOBT6ISD).

(iii) 9m sLHHuI 2 _siien GunHem GevsHsiseisn Qe Couls B8 BeosHramaie HHIe] CaumbsHHL 6
UIBIBLTE! sl CLAWHTEGID. 2iEiD e HLSHUIs e Couliis sHUY 6 sunden Bsvsdysimaisnmsn
o Geouall s vl BLITASESTON UL LUNUFFMNED 66l 2 68 Ths (PQuig?

(d) on s pPuls gips sieissisn (charge carriers) sevand (4) ueng ICULIASHILGL i@ Geuel e

yeos Gofieipsten paje) BaushHen LGLGME MEILDIBSILGD.

(i) GuwBev (c) (i) @B GRS 'L Gains s eufiGw S0VmM™ st yeos Gaey 1IyBLTASS ILGEWssT,
Gslys s uish o sien RevsAyenseien FevansHmsbs (mobility) sefids.

(i) Gopom gefl migd Bmeuruimenen (organic light emitting diodes, OLED) GuiuBsssnsuiso Gssend
Hrellwrisellsn gipd srelsels Foomsst oHefbsuul B, oiEst dpoob  1Bwrs  BeILeID
GOpESUIILE 2 W Spd CupLLBHEDE. en Cspad Hrelwshde gipsd srelsefls Feaipd
bEjey Gausupld wepGu 20% @emgd 10% Bemeid osfssiuBCwsis, IgGwns e EoF
Gapiiency el6ien FHeNBHHADME @HeMpdHSH0MD?
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(a) (1).
swlluleeten swnder @evsdraisefer Orgs eavauilsmas =n |l A

(01)
(i).

Gmyw t ulenr Buradl sLHHID 2 CeoomasiH@mm®h uTud LTSS
gmmw=nelA (01)
1= "2 neAv (01)

I
v = a (01)
(b) (1). GzTLy

IL =1 (01)

(Bm swlsalarh @By WeGsammiLw uTuisugmen @D STERILSNE)

neA; v, =ned,v, 01)
Vx _ A
vy = (01)

(ii). FLOTHSTLD

Vi="V, (01)

@m swisainGL GMECs @B WHBW CaHTamieuams @6
ENCIREINIGS))

IRy = LR, (01)
l l
nAy v, p Y nA;, v, p "

Vx
=1 (01)

[omewieusst  @Heuy @@ swlseT PG @Gy  eTyeuwd
OFHTODMUGMISHET  HTTWIOTH, OBHTLIUTSHT HEBFeYd SHBEHD FLOMITD

AmadGHW eler alleurdlumer puilesr 03 YeTelldenemulld 6ULPHEIGHS ]
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DIHSBISLOTEN)|

(iii)

| il
| - ;
| lEl U |
v
v v
: DIDVS/ N
(Vvy> vy ops @enmisTeiugng 01 yeier)
"4
v, =V,
(©) ().
_ 4
T 8x1028 X 1.6 x10~19 x2.5 x10~7
1
vV =—
8 x 102

v =1.25%x 1073 ms™?!

(ii).

QusEsF soHF = % X9 x 10731 x p?
Gouiu g8 == X 1.5 x 1072 x 300

% X9 x 10731 x p? =§ x 1.4 X 10723 x 300
(B.m3.U ® uemd.U 2 LT FolUubhHHeUSNE)
v?2=14 x1010

v=1.18 X105 ms"

(02)

(02)

(01)

(02)

(01)

(01)

(01)

(01)
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(iii).
awrder QeusAraiseilar @enL Qeullu Fodl LFFWDTGID DIEOVG I HUITH60T
BVHHTRIHOT  616060TdH  HMFHOMID  (6TIPHSOTEIOTS)  BUIRIGHI SIS
SlVVG  Quss  FaHH  awnHear  GeusHreiseisd BGhmiw  Beusid

YFFWILOT@GHLD. (02)
(d) (@)
v
p== (01)
_ 1.25x1073 01
= —0 (01)
p=25%x10"% m*v's' 02)

[#flwmesr QumioTesHmE 02 yeterl]

(i1).
U —>120% andv - 110%

v 110

ydw E sxeaisons 2% X 100=91.6 %

Feaissd Gomme = (1 —%) X 100 (alsHurssHamsg 61BHUUSDBTS)

(01)
=83% [8-9 %] (01)
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DIHSBISLOTEN)|

ug®d (B)

2 (1) @6 g Boeounudbssien Ui (/) — Gaursdipmensy (V) dpiniuwsoy suemsnuld IA

ST Beiong.

(@) 2-m (1) Bemsd summE@GHdEsILBD Bmaumuiuls CUW) 610pGHI.

(b) Heldbmeit BmeuruisEmid R, R, ceignd s smen 2 oLw B v
smLulsend 2 (2), 2@ (3) dweupnisd syl Gsiener. A, B oy ol 07v
Quunisstt 0V aisevg SV ais BmebHe0nid. 61606016 SHeRillLIGEDHHED
2.m (1) @0 HyouGsen HApinTwedyy susnenuleniils LWSTILGHSIS.

+5V

N

Ao————oF (V)

Be—jc—

2. (2)

Y

2. (1)
Ao—Dh—
Bo—D}—4——oF (V)

2.® (3)

() wopBu 2.6 2) Bew 2.6 () Bewd HOUGsien sHEBELHESS B0 HOUCGsie GUUIL
Boursoimeneymeriien CeusuBoumr GaionenmiseEnde F @6 o siten Lwiin) Cauredimeymsi Ve @b sisnfibal,
Usiisumid oL susnamenwitl YiHsh Gauis. (BHBHIssshHn@E: i Lamememi o _miss el HoHTeis

@m sLemeusen yg) Couis).

A(V) B(V) Vi(V)
0 0
0 5
5 0
5 5

(i) vwiy F g wigdyd smsbCuig 5V (osvsg SV @be owimwuls) aes sels | mpub
0V (260608 0V @@ ossemoulsd) siagm sels 0 gub amns@hssts, Guwdsn o m (2) @b
2 @ (3) @aub ST LUULBelen SDHIBEhHE §Ho ULemssia o flu Quwismsnd sbo., seuber
GlowIBlensy DI L CUEHEMIBENET  61(1HHIH.

(iii) gaGeunm spiigud Bm @mamuiseigmrsawn utuph Guoids gribd 0-5mA & 1l GOUGHHID
R, R, syfwsupfien QUIGHSWTe QUBIOTEIRIBMeIE: SHewlds.

(c) om sHoYb O WEIMID 2 66N §F DINNNBHAN Dieus CrIsHBEL e S50 DE0EH
wishieney Disveuhl BTG HMbHmEGWeUTE §Ff sFFflbams well Galdoss BoHmauUTa QU SHhbes
SMEND G onewIeus HUITT GaFuLBeueRQu 6N Hi.

2 flu smds st eieumormi;

Quuitymsit = Gpgib : T=0 (oigeuevs Coysdaburg); 7T=1 (simes CrrsHdne isier)
apa| : D=0 (8568 apriu Geteng); D=1 (556 Hpbsiu Gsieng)
weitesd : W=0 (weiiensd apLiu’ Geiengy); W=1 (weiiensd @Hpdbsiin Geiong)

vwiysst 2 F=0 (assflboms well galiugsiensv);, F=1 (aseflbms well gedbasmas)
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(i) Copalss T,D, W, F 8w sm66 wifemen uwsiubGsHsd Comemeuwunsn BUbHm6IHmend
HHUBUTEGHD @ CLuIBens DL UL 61(HHIS.

(i) F @n® 955 smbEss Coramsusmull Gumps.

(iii) GwBsv (c) (ii) @e0 Brumsh apBuision HHmbEHs CHTMaIMLF HHHSHS. (Brssn W+ W =1,
DW+D=D+W eaeigib &FjeusiosiunBasnsnil LweiLBGEHSe0mD).

(iv) @pCHpTesHIDBGU LLELBGSSHHSHHS e aeflll HHHEF HDBOD U]

(a) (omiwralssiul’ L) felssar @meutul /(QFuiwsenp wrHF) FHeldsar Smeurud

(02)
(b) (1)
A(V) | B(V) Ve(V)
0 0 0.7V
0 5 0.7V
5 0 0.7V
5 5 5V
(02)
[gCzmamid cpeim Fflwmen o eteiBaain@ 01 Yeief]
A(V) | B(V) | Ve(V)
0 0 oV
0 5 43V
5 0 43V
5 5 43V
(02)

[g8mamiD cpeim Fflwmen o eieiBaaim@ 01 Yeief]
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(1) 2_@. (2) AND uLemnev (02)
2 . (3) OR uLemev (02)

A B F

0 0 0

0 1 0

1 0 0
1 1 1 (02)

A B F

0 0 0

0 1 1

1 0 1

1 1 1
(02)

(111)
__(5-0.7) (or 4.3)
Ry = 0.5%1073 oD
R, = 8.6 kQ ysvsvgy 8.6 X 103 Q (01)
__ (43-0)(or4.3)

Ry = 0.5x1073 oD
R, = 8.6 kQ sysvevgy 8.6 X 10° Q (01)
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() ()
T D Wl F
0 0 0 0
0 [0 [1 [0 r /b /Wl F
0 [ 1 [0 o : I 10 1010
0 1 1 0 SI6V6VG] 1 0 1 1
1 0 0 0 1 1 0 1
1 0 1 1 1 1 1 1
1 1 0 1
1 1 1 1
(04)
[T=12 Leat Fflwmen @euBsurj euflemasb@Gd 01 yeief |
(i1)
F=TDW +TDW+TDW .. (03)
[sflwmen qeuGBeury Gasmemeudb@Hwd 01 UYeerl]
(ii1)
F =TDW + TD(W+ W)
F=TDW +TD =T(DW + D)
F=TMD+W) (02)
(iv)
T
F
D
w
(03)

[Coum a1y @® &OHMNGL Yelall Gevenev]

01 - Quendaaiwed (Usited aupmIGL ALD) - &.60urs (2w SO ufiams - 2021(2022) @nPS SHHSSHEB6T 2 6T SHSLILL QeTaTeT. 55



@evBImEl UfLenFdh HneRisserd I[bSJBIBLOTEIG]

10.ue® (A) Bbe ooz ueH (B) Bpe wibHNd oL awss.
uad (A)

2_LpulpfulsiCurg wells 2 Led saPHomwu 2 BubHd b 2185 Beaumen @Fsbilulsd oifs FoHalsd

Gaulipns WABBLLEAHIDE. BeitaiuD sHBUULTEICLTH 2 L Galipmen HBAGEED. FTHTye 2 L 60

GauliufHensvsnil) GusmieusHE elwiensuuisy ©_sien Bsng elUTS@GHMNSHE apsold Gauliid slywiorbalLGamEl.

B aelwurasnes Commeuwnsn Gaiubd o _Lefamsd auphislLGSsIDE.

(a) 75 kg Sewllaysiion @meul @ 2 Lpuipds emesslmms CsauHHIDCUISH 6 2 Hubhd) Geuuiu@Gh
alsio B00W sy@in. @agsduisd 75% symg Geautinors omBpUUGSeang. sangsd CewesipennulsGung)
Haw Gauiu @plenul Lpdsenilos.

(1) 30 PO msEhEGF mabdmams CFaubabburgs @af o Bubs Geuund Gealusdea Deney wig?

(ii) @auoauiugms alGaluusDE @siwndsiu. Gausmngw Bilen Henfley wrg? o L ev Geulnhensouiso Biien
ayilwundseds sHeaGaiub 2-4x10°Tkg™ aen @sp@F swsut® Q =mL gl LWESIUGHSMND).

(iil) GwBsv (a) (i) @i sefssiuL Henfloney @He WeoelaSpmfleoren B Seweueney wirg? BHflsh
oLiHH 1:0x10°kgm™ ay@in.

(iv) oumenLw 2 1 edsdmbs Beususna Gautub salfeldstumelLrsd, 30 gl GprsH@sd 2 L efsi
GauLfome oBsfimus saflés. 21 eds syiafli smbaius Garsiereey 3600 kg 'K @

(b) Gup@aiishs BUT GeabeuTm apsFdaBurgid seflwaii s DiwbssBHad 27°C Gatiufmsoulgd 2 sien
45x10%m® euefenws o U senfbdempry. BaumerLw seons eisd HOLGPDG 20 apFsBMEGID.
mieyulysossiley, o L saumdlbsiudGn aefl 37°C auenps@io GalunrsasiiuGalsing.

(i) 9o wsasaU ey 2 L sandldsiul L s BienyulgsomeigieinGen @mo@w8ung eusfluls @usd
saeueneneald Gislls. HienjuljsosaigeBa 2 L samdlésiuBn  aeflullen  olwpdsld  aefloesiL e
DPHBHHDBEF F06WSH CHT6NS.

(il) GaefFmamasHHaBuUTE, 2 L saundlsaiul . ssosom asfisnuud SBBOSDE Heyulysssiamms
GariwiiLGd Gsusmeoulsii elmpbmpd meflbs (susfivssin s oiupdsd=10x 10°Pa).

(¢) @m apyw 2 L HuulBfbame @ ue o LBuulBds snsbalsiast o_sienen. 2 L puuibdlbam HHe0 10bHeN
2 Lpuulnd GsuwnsCurg 2 L puulbdbam G@en GauliuBamen 30°C o 1b QsrLiy wFyluser 75% o it
. 30°C @sv Bfles By el oipéHsnd 32 mm Hg ay@ib.

(1) GaMLiy #riusibsten @m Gsrensuenu Bimell sipdasniselar Frjilsd s0pHIs.

(ii) e_LpulpdsamL G0 RmoH@n BITel DPHEHMBS SHINS.

(i) 2_Lpulipdbom o Bopsan Byraluls Hewlley wrgk? 30°C @ Boow  Byrellulleh  Hef
agiugs 30gm™ aush. o Lpuulpdlbe she sameste; 600m® @b,

(iv) e_LpuipdbamGHale0 BHreNg Buisst 2 L puulndls eabdensmems CrahHidlapabyerds: Cmisisn
30 Pl mimseiled o Lpuulpds svabdsisaisy Bmb@n gaubsunm HumD alGalbasn Bimeld Henlle
Fwib steeb m muj alGeldbsn Byrels Hefley CuBso (a) (i) @b Cubm CuEIOTEIHHBESF Floii
sisnaib  ©_LBuulpdbsa bHen Qauliuplensd orgsudlevensy eenayd Q@neis. 30 Pl mibEnHE
eien] ot puwiipdlisamL daen yHu iy myOumsi wirg?

(v) engddemens Qoaubid uulnd pysasLbssd gm auelFfgrédulsams o L pulpdléam b 20°C
Bbes eefiFfunssiu®, pyralulb Afsene ssbBOUGSAsNE. suelFdyraaulams ambpiub
wyraiulsn Hewfley 6300g @@, 20°C @ev 2 L BuulpdlbamL GHHe @mHH CHTL iy FIULSET wirg'
20°C @so Hyiodw gonellulsn sefl Fpiusent 20gm™ o@D,
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(). (i).
1 s@e0 2 musd QFuuiupw FeHulear oeme] =800

s @60 o pusd GsiwiuGD GaiusHes owma; = 800 X —

100
(01)
1800s @60 2 pusd QeuiiuGd Gauiusde sima) =800 X = X 1800
=1.08 x 10°J
(01)
(i1). Geutuw Q =mlL
1.08 x 10® =m x 2.4 x 10° (01)
= 0.45 kg 01)
(iii). 1 kg @e1 ®evieueniey = 1000 ml
0.45 kg @ent seveueney = 0.45 X 1000 ml (01)
BiflesT HevTeueNay = 450 ml (01)
(iv). McAB =mL
75 X 3600 x A6 = 1.08 x 10° (01)
30 Pl BGrrsdled 2 Leler Qeuliuplensy siFaflaiy A6 = 4.0 °C
(01)
: Vi_ W
(b).(1). il
4.5x107* _v_ (01)

300 310
QW cpFaHGL Naenmed o I saurdssiul L eusfuler seareustey =4.65 x 10 m’

(01)
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(i1). W = PAV (01)
BiemguiTedenmed Qaunuiiu’ L Gsuemsv = 1.0x10° x 4.65 x 107
(01)
miewguiyedenmed GFwiwiiu’ L Geusmeoullesr aigd =46'z:20
(o1 yemefenwl g Beanimed QU(HBGUBDES) (01)
miemguigedenmed Qeuwiwiu’ L Geuemeoullest efsd = 15.5 W
(01)
(c).(1).
G&N&s QeauliuBlensoulsd Bymeluflest i(LpdB®ID
Q&TLIY FylUSeEr = X 100%
9183 GeuliupBlensouled MIFueOTaNUNST Bi(LPpSHBLD
SV
ueiiupBleneouled Biflesg BiFbusoTailw(LpdesLd
Q&TLIY FIlUSET = x 100%
aemp GeuiuBlensouled Bflengl Biywusorelulle oipaasLD
(02)
(11).
G5 Qeauliumeneoulsd Brmeluls i(LpdesLD
Q&BTLIY FylUSeEr = X 100%
9183 GeuliuBlensouled mMiFueoTal Bi(Lp&HeHLD
75 BITel SI(LpSHSLD
E = (01)
32mmHg
Siempuleeien Brmeall Sipésd =24 mm Hg (01)
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(iii).
o LpuuipdeamL sHamien 2 eten euellulesr sefll FyliLges
QaTLIY FIlUSeT = %X 100%
Birusoreluiest sHeoll FyLLges

(01)
75 o LpuuipfasmL sHeieten euefular sefl riLse
100 30 gm™3
alemm Geuliumlensouled Brmeflule el FFLILGET = %50 x30gm3
(01)
o Lpuuipdeam sdaision Symeiulan Hemilay =~ x 30 X 600 g
(01)
=13,500 g (13.5 kg)
(01)

(1v). opalwrssiu’L Bfler Hewiey = 0.45 X 4 kg
30 P misefen eten] oiemmullsyieen Bifler Qomgsgd Hlewiey = 1800 g + 13500 g

~ 15300 g
(01)
I m’ @gieiten Eynaflulsn Sienay = == = 25.5 g (01)
OFHTLFY FILIUSHET = % X 100% (01)
OsTLY Fyiuger = 85% (01)
v). 1 m’ @eusiten Telulesr o6 = 1530026300 _ 459
&l ) & 500 g
(02)
(aWsHzsMIEHE 01, sflwrer WFdHuil BGse 01)
. . . 150
BmidH OaTLIY FIUUSeT = 700 % 100 (01)
(GLEANMCELY)
20 °C suefuleng @migh Qsriiyy ryiuget = 75% (01)
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ugd (B)

GeusuBoupnen B cuemd 2 Bsuras  GuBurliysemend GuI. FFIYPa

CaremiL @m OQurl sxgws 2.0 (1) 8n LISTLIGTILIL{siT6T
SICLOUC Geing. Geupli BgoululL  sHyepsullst  smusniyshien /equ‘ru
GeusuBaumy Guiugiyseflelpbs STelUGBL  Geauliud  Qeusist

s@iiisn Gafeysst GalLBHMBEDLE OTHIUBINSHF \ < —— usnusiLHD
Qriip HIGuHHEG BE LUESLBHFILGASDE. BHG Guishen

iyt Eelist GarLsd bk g Qais)
2_ewfleel  eubsureh GumuIlIedmhHID Fo  HITTHH60 / \

emeudssi LI Bsimien [eoGyumsin widsd o=6-0x 10" Wm2K ™, 7 ‘\

elaflenn @LOGUWFFS wrpfled =2900 um K. sreusy Guohuyiiy usnusTOUBD  SHIlLY
deiaumd smluysensa puser (300)* = 8 x 10°, o (1)

(310)* = 9 x 10%, (360)* = 16 x 10%, (373)*= 19 x 10° ®

SYBNUIDDL LIWSTLBHSHE0MD.
(@) (1) 9n Guiuriisdmbs Gaius sHjnls o fehFemeoud STeomeoid UTHGGID Sryenilss wWirsneu?
(i) @ Gauiu o _smflulsit sendGw alFa 200K @amHam 400K asnqur@n. @subaiu o suflenul
UWUGILUBGHE DIHBSUULSHSHHS @ SHLOUTEHsT Guiurinisr @Gephauls Geulipemsoulgid
2 wihsuls Galufeeulgd §bs 2 55 owepomsst A (e wihpulss Gopfelsd o sien
DIMEVBENLD) R Hewfldh.
(iii) GwBsv (a)(ii) @b Cuip 2_&FF Dienevbenhsen WsisThssH HehHwsHa absll 8sssHDE 2 fuen?
(b) Bupaiiss Fawpdulsd LsmusTUDE GCeusienen, LSTUSILMD SOy, usTustiLsien Gisusiier, LsTLSTIL|sTeN S|
si6n BI6iE@ GeusuBaum euensd GuBLiysst 2 _sitene. Geuli o emflesn Faywdulst o flus Goburijseisr
QautiuPemsvsenen 87 °C, 72°C, 47°C, 37°C (guprigpenpuisvsin]) eisnd s fHUuBhHaidsimer.
(i) @suGsurm CuBUIiUEGL @65 GeuluBmen aurdlmemen BETHGHEIE 61HHIS.
(i1) enbGopuyty £ _wikbsuls Guiuiliysd STeonpems 2L wig?
(iii) oep GeuiuPsensy 27°C sieflsi, GwBso (b) (ii) B0 Bemmsremu L Gupuriish sreoBBipen 1 send
Qarem(® usTueTULsien Gisusiterl Gopuyinist OBMys SreoBiipensis &R,
(c) wpopBw e, e, aeigud srepBpsismenyd T\, T, (T, >T)) asigid Galupemausmend Goresi. B
Fuwnhey Cupuyiuysensdean Cu owGh uytusmalpsta GHBw sHiiy Cetiu BLwrhp aigpb (Q) b
0,(7.'4 = Tz 4) .
Q=+———"5 @emsd SJLLEGID.
e

1 eZ

QUL eugsumHFeyL 2 _siten NG suenad Geuliudb GoBensy (Thermos flask) 2 @ (2) @b &L lu’ Geismeurm

A, B,C sieigid apsiy seujsemensd Goenembsiengl. &ou A @6 Geusdl Guopurinigd seuy B e

2 s Gupurinignd Geusitell Y&s GLUUl @eiengl. gouj A 2 b &eoj B 2 b @m OCeuppfiisbdHen psod

Boumn sl ([Beene.

(i) sou] A @ben s B @belom Cw gm GoubiiiLsmsl Cuamisusbaten Sryemid wrg?

(i) souy A @pen se B Bb@n Geusiel YrAouL Guhuiiysst LUSTLBHSILGGHSI?

(iii) Gewstiefll  yFALOuCL Gupuginsefst steopdpsr 002  siefie,
A @6 GeuellF soumpdbG B @i 2 L saumsGliam B Hisogl
ugtusnelpsten CaHiw &Py Geauiu @LThp alHSHmHs HeloHs.
GBmanuisy A Geit GeuellF Heufleir Geuliienso, B @eir 2 1 scufleln
GautuPameo dwen wep@u 100°C, 27°C aend so@s. | | | ]
(-9%:0-01 oo aBHHECHeS). 0 ] GeupyfiL1b

(iv) sdiysel udsnsd SLGHHe0 SMamorTs A G Qeuslls sFaumsan | | [~ «——— A

B @& 2 sanpsalorCu Gaiu @uompmphd gBuBGelsr, | | | ---———1

BwBsv (c) (i) @B sefssiulL 0@l ujtuselbsres 265 | | | 4
Gauu @Limpp ealssmasl GupISHEGU UWSIUGSS Geauedngw | | |7 = «— C
Genius sLHHm 66x102Wm'K' ; 2 omw g sresds

HreusHen Higlenuds Herllbs. @nig o md Hensw Hensomiosamend | J

HHH HOBT6TS. 2. (2)
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(@)(i). Gumurilder seeno /  sTeopPimert, Gumurlnier ugliueney, Gumuyliiest
Geuliuenev, USTTHHLD

(02)
(Cosvieiien eJHTeuUGH ([ HTT6UNH6IT)
(11).
2900
T = =2 (01)
(sflwrenr yHuiL hosmas)
Am = 14.5 pm (01)
2900
Am = o5 (01)
(#flwresr WyHui' BosTs)
A = 7.25 um (01)
(iii). Qgms / IR (02)
() ().
ueTueTUUMM  SmILIL: 87 °C (01)
uenuentiysten smiy: 72 °C (01)
uemusTiILDD Qeusited: 47 °C (01)
uemueliyeten Geuste: 37 °c 01)
(11). wenmueTlILDM SMILILY 02)
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(iii).

uemueriumm smity Gumurinier Geuliumplensv =273 +87 =360 K
uemueniiyeren Geuetefl Gumurinier QeuliuBlenso =273 +37=310K

SmMOeULILIFBIem 60 =273+27=300K
uenuentiyeien Qeueitedl Gmuriiet OBTLILY STEODMMET (€ mision Gosian)

_ (310*-300%)

(360%—300% ) oD
_ (9x10°-8x107)

(16x10°—-8x10?)
= 0.125(0.13) (01)

(©) (1). sLSSHeumeid, GomaTayensulammeand Geallil QL THNEMmSHDH (HMDUILSDE

(02)
(BLSHBHVIGG 01 yeefl, Comasremads@ 01 Ueterl)
(11). sdyaigsd cpeod Geulin Gy HHLULSDES (02)
(11*-12*)
(i1). Q = K
G+

6x1078(19x10%-8x107)

Q= (ﬁ%%— ) (Fflwmesr QumionesHm@G 01 yetell wrgAywb)
(02)
(Geutin Plemevemw K o0 Fflwnasl WyHulbBeousmns)
0= 6><10_?9(91)1><109) o1)
= 6.6 Wm™ (02)
@iv).

o
6.6 =6.6 x 107 x = (01)

[= 66 x1072x =
[ =73 cm 02)
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