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(i) srell K, @6t ausn@Wd GEIUIGS. .....ouvnneeiriiiiiiiiiii
QFm@ gral (01)

(i) 12, 10Q, 1002, 1000Q 8w soLsafledmbas Hme X @BEGL  CuUIkEHSLOTE
Cumonendmsdh HAH0IGHBHHS.

X ARGN QUNBIORIND S o comiviviisivvoni s s s iR vava e s il s B SRS S S S RR RS S S

1000 Q (01)

(b) oeneiBosensn aBUUSHG WPEINTT SHBHM SHSGHHSHUTH OHTHHBUILLBETENHT 6IHILIMS HHIBET
simmiend Gasueney LMyLyssin?

K, 38 dmés (K aphausnE@Ld) (01)

sl  @m  (perseid s GWw  FTaleww  GmhHw  Bumg
H606UGaITIOTENUTeT  H(HLOUEOHOT @eTMISOETRIN 6THTTE HengFmealed 2 _eaTensT
eTerll ufFellds 01)
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(c) pomLl Guiguisd HeLulesr Gumiorend R s Bmé@WweUng WHBIi ured  sibUiluler
FwBlenso [Hermbd [ (cm Bs0) Y@ Lb. % @masren gm Comensusnwt [ @eit rijisd 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 Fwhemev BHenmussit wemmGu 27-0cm, 52-:0cm, 70-0cm
DYGD.
(1) S @enn GuuuotenhmsF CFwenwLWIssh HieflausBEel UweaUBGHS Gsusmngws Hem R
@61 sl QuTmBHOTET CUEDIOTEID WTgH? SIT6ID FHHb.

Qumiorestd : 26 (01)

smyenid : Fomlensoliyerefl swlluller 1065Hulled RHULSHOITEO Hem leTail 196
UHeiienr / ggeis / (penet auip @fleursaslinBld (01)

(i1) 2_flw FwBensv BHenhHm@ b R guid vweiu®GHd S @6 e G bentowiren CUITILOTENHemHd

&0 &5,

26 52

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

(e) sroulL swiulsd BrenE GCeusuBamp @ misafled endsUULL il L SHFHeT CUEILOTEIHIEET
0-:39 mm, 0-40 mm, 0-40 mm, 04l mm gEw. SwAulsr Pemb 48-0cm sGw. sbluls
SHralws e HmL_HHmenend Henibd. (T =3 sian 61BHHIBOBTENS.)

2

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

| @by
| [R=9 Q erefler, = = 1O§z27, S=243 Q !
i 24.3x3x(M)2 i
L op = — = 6.075x107°Qm |
| 48X10 :
| R=56Q etefled, 55—6 = 10;270, S=24.0 O !
E 24 0><3><(‘”’X1°_4)2 :
L= — 2 =6.0%x 10760 '
L= 48x1072 = 6.0 m ] :

(N Cubeniss swil 100 °C ssiigud wipr GeutuBensoulsd o _siten @i semOemiuish BT guish
ameudsLILGBILEUTE SenLl Guiiguilsb R=20 Q @bedF Fwplenso Benmb 40-0cm @b, sSibilule

grellwhHdHenr senullen CeuluBlensod GembHMmBHd Hlldhs.

Sy = Sy(1 + af) (01)
siemm QeuliuBlensouled 24 = S,(1 + a x 30)
100 °C Gautiuensoudsd S = ZOZEZO"’ =300 (01)
30 = S, (1 + a x 100)
24x%40.0 — 1+30a (01)
20.0xX60.0 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 @suliumlensouied S =300

30 = Sy(1 + a X 100)

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

a =3.7%x1073°C]

(8) om ®Hs sumssh HralwsHnE demp GauliuBmendd sisiiemnuisd HemLuls GeulLpemeod

GBI mBWTEISH. iHHrallhHHer susnssmwll GuwfGas.

MmN SLGHAL USTTSHSHLD

(02)

01 - Quendaaiwed (Usited aupmIGL ALD) - 5.6urs (2wf SO ufiams - 2021(2022) @nHS SHHSSHEEB6T 2 6T HBLILL Q6TaTeT. 29



@evBImEl UfLenFdh HneRsserd I[bSJBIBLOTEIG]

ugas B - sL_({Heoy

BIEE alamboeEndd WIHHID alal  1pSHIs.
(g=10m s'z)

5.2.m (1) @0 gm ween CogipbHd BTG s Ll Geieng. ystefl A @ sipsmeouiiouc 2000 kg
Heflaysiion ©_mH@0 b 2@ (2) @b oihei ufloremmisen e STLOU Gatengl. yuihgle yelufiiy epowibd
G @60 o siengl. LubHsn Guwsd pswen (B) @ev 200 kg Hewnflaysiion g &Sl Eenembsiul Beengl. Sidbl
om s G L femed sipeod Gaunuiiusomd. sinlepwl ubll @m e b HHPOULG, DiHs swihen b
800 kg Heflaysiion @i 2 _mEHE 2 _menenujL el Eenamibalul Betengl. oS Hadlenels ypbosaiss. AB,
AC g peniumsit weopGu 10 m, 2 m @b, ysiell A @elmbs 2 dHGU YwhHHs BHepuis Hrdosd
Ban yh@ o _sien HoLgh S 2 m HGn. @m Blud GpieHewn (hydraulic system) vwsSLGSHS
ywib GFUBUGHSUILGE DS

) . B
2_[mbHG &l “» 200 kg
yuwitb

Bflwsd CHTES

2@ (1) 2. (2)

(a) YuSMBWD DB BeNeRILILGMETLD BIUILG SHTendHHs maubHnULSDE 2 (2) BB s LUuc Gsieneuny
pilwsd GpTeHowl vwauGhHElu ysiell C @ gk elms F| gl WpBwrnalbseo GeauswiG. F| @6
Bemg e AC Bp@F Qonugdhsreag. usiell A upfis Heiunsamen 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
siemiGemiuienmsv (compressed oil) GuwBsv (a) @ev allens F snwtmsu_n@zﬂanm@
sHemevenioll Ubullsll (pFGHHeT  GmIbE0 GO uquusnsu 4cm’ o.1b =
ysitel C @60 (pFeuHlsi GHmIb@&0e B LgiLee) 60 cm® 2_1b sy@b. HMOVMIOI
silens F| gl QUUIISHGS SHoevaioll ubliulsin (WFVHABG Y@ ellens
F, gu yBuwinaghoHe0 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 siemy r gpuw 2 etw gm sululls &ipnd oiFmal

upell oiBe FLbHNGS Houud I syeug 1 =%Mr : @enmsd SHFULIL6VTD. ULID HUPSUTIOS) EUINIGHE MBI,
(1) yub 2 @ (2) @B sT_LOUCGeTeTaT DG 2_WIHHULF Henevb@HHdldh HTanhHHs0 Bmb@IeUTE)

sUTnLE FPeosF GFaIEHET Apeld ©_HBE o e @ WIpT gsuflioren IuwGss 0-5 m s
Blsv BoeLBrrdhdld Omremi(h GrsLslILBAMBE. 2 MMl 2 _WiihHeusna Gum L flamsd sinlsgl
UyGuinadlébas Gauswigwl (WIDISHHMBH HewlldhH.

(ii) 2 _mmen @m GiHs 2 wWisPHnG CuwsBproHs RumEwugid Gurl Ly sefuls apeon CsmPABUL TN

CauwtuGbCurg Apfig CHISGHHBGU eiel] 2 menem SemUCUIWADBEG PHEGBEH. ABHHHTHS
SO HWIHeNoTHF G 2185 Bsusnen suLH@HIL ol @ensmibslIULB6T6N 2 HENETUTENG (LPeH6T
g allpallUuBGSemal. 2 memen (ensnulsh DiQLLGDBE Weugts 2 memenulsn yailufjuy snowid
2_ Wb %ém @e0mbH alupdemg ). (wenenulsd DIQLILGHEGF FDm (Wweiten] 2 _mensnulen BeubdhHemsHd
sollbs. Qbseiiliybas awpdlbe aHCr HTE@GID 2 _griey (WPHIGSHBISMEL LmHHemTHs.

(iii) Gurammas@l s Upédsigiy (recoil) sigmeylen) 2 mesnujd wsmsiujb ewmisflgneinGsn g

BaysAH0 Qurmenia 2uBmaD. D& seusuend CurHinaEWwnEwn? Gesusuend Burgimnsemiu BWssUUT. BF
FoaHulenr @pOlen Fninded smumiend @enmsreniLiy?

(iv) Curammssgd oo Ueen] o mmenuilaigid (pensnuisigid Goubhmapd Heibs. (penstuls Hsmiley

480 kg sy@w.

(v) @7 ouglnlsd pemen eaBmad Gy 20 cm selsi, LaBmHaIENHE 61HITE TGRS ©_ 6L THSULIGID

oL alemsulsn sgrafill QuUEpIOTESmBHS Sefles. [(6:25)°=39 aar aBHHIbEHTIS.)

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

(b) ()

(i)

(02)
[10.5in30° oiev6vs 5 @ QemsTILGDSTE 01 Lo
F; = 45,000 N (ais0e0g1 45 kN) 02)
UeNSTE06T HHGHIeULD. (01)
hE_E
2, a, (01)
45000 _ F s
— = (Iy B Gée) (01)
F, =3,000N (01)

01 - Quendaaiwed (Usited aupmIGL ALD) - 5.6urs (2wf SO ufiams - 2021(2022) @nHS SHHSSHEEB6T 2 6T HBLILL Q6TaTeT. 31



@evBImEl UfLenFdh HneRsserd I[bSJBIBLOTEIG]

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

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

p=7.5x10°Pa(Nm?

(QupuoresisHm@ wLGBW 01 yeitef) (02)

(c) (i) sinuleng FLSHUSH®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 mewenuler Bwed Crradlw  QusaHHMEG F=ma @ emeot
Ay Cuim & @ .

T T — 8000 = 0.5 x 800 (02)

T =8400N

slluieng swnd QuéessHnG 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 nGurdllugm@ 01 yerefluyd gflwime
Gamemeuds@ 01 yeeaflub)
T=845Nm (GuumorensdHng wL B 01 Leier) (02)

(i) o maE 2 memenuler Gouswd Vv psad sUlulesr Csmem Geausld @ SyHa|D
@miien Vv = rw

o wgb h  alwbs Vaery OQuriuwemns g6 &M0OUS SHHBHIUSHMSL

LweTU(H S SH60
1 2 .1, 9
Smv +51w =mgh 02)
2
15800 x 12 +-x1x—2—=800x10x= 01)
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 —-rrmrerememeeer ® (01)

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

/;ED T><0.1=1><0i_’1 (01)

T =100a @
O+Q; 8000 = 900a
a= % ms~?2 01
:u=0, i;a=%ms_2 i;s=£m
v = u? + 2as g1 BTG E5.
vt = 0+2x%x%
v=10ms™! (02)
(111) yyewr ( emLowmenr) 6T SHetemiowimm GLomgev. (01)
) Y
Buiasll uewiyF Fhd @l 2 uife)] (01)

(iv) Gurgimas@l Weaiany Geousd v, aafler, Gurgsmsdsd ChICaTL (b 2 b &TlY
aldenwil yCuwndlos;

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

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

SLTOU Buiss FhH @oly 2 grule eleng (F) @ edHrmes GQeuiwiul L Geuemev
IWHS FHHUIL gmuUlL wIPHML WHF g DLMBWTED LMo H6NsHH5HSHHDH.

=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 (¥ om
: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 Qumrmeilest Menm &HBLILIQEDT
12800 — F =1280 X a
F = (1.376 x 105N (1.38 x 10°N) 02)}
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6. dsiieupd 2 _snyiu@dHenwt aundhsH allamboensd ol 61195%.

Gumieny ellemsniey (Doppler effect) eisiiug oineossnsn 2 _sWILTH@GID (WPHWIBGID  BHTHEHHmHHEE IO B

@m a1y Buesd Bmé@0eurs @ osnsoulss Grrésw Wymelsy o _sien CHIHm WIGBBLIGL. BRE

616060MH HHBEBID DIMEVHET CFIGHULBID 2mL B OBHTLIUTS DENHSULBSH GausmiB. el GHTLjuns

auerl guialled @mUuFBTE aBHHe CasTsieniLBasmawnsD, QUITHNTS 6 DMBEHHE 2 flu Causnimsi
yell Gpm_juns oenssuLBSsimen. GLnieny efsnene sryemions Wgpalsd 2 _siten wippn Af (= Cprddiu
gmeit — sreolul L Wigme) aysig GLmieny pré@ (Doppler shift) sieniu@io.

6l DIMEVESTT DISLEVG! HIFEIGBMEVEST BLITEID WeiBTHS Siemsvssii (Wb GLrlen alsnene) HenL CUDIESEDE!.

Cpra@pflangid poHelemid sHoen OHBMHG Diensobssian &8 ¢ @D unjbs ed Gopaurs i,

9ol msEnHEGU Gupm GLriey eimenadh GHTLIUmLmwHmen deubiisd @elullsh sHEGU UFevTs

¢ gl JrHUILE Oaisnhs DMEVSBEHHE LIWGTLIBHSEOMD.

WOASTHSH DIHEOSHMENL  LWSIUBHS 2 Flur G miisn

[BIEENE DISTILLISEN (LPsUID GUIBKSHID UTSHEIHIBETI6N HHBMETIH SHI

siewilweond. BHBHTESHABGU  LWsTUBSHULGD

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

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

@m BpLnry enmdsnwupb (receiver) GsTERIB6IT6NS).

2sBEL HHUIIHHH! HISDIBHm60B6T Ff HIgLLEweTHS

steolutB, 2. (1) @B srniciulGensneurm @

Burigld &TmHEE CrIguwns BevdHaEmeushsULGBLD.

STOUULL  HIEISEMSBN  Gubbstaigmed@n  srflsr  Gupurileimhs CefdbsHsd SH0 Gurpfuler

aummdlb@dh Aol aumb. BHei elenenauns 2 _eHLI@GD GLIUT [IbHamd DETILSE APsold ST SUIniEb

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

Usos SueBiied 2aBmEeOTD UHHWITEL @b DIENCVHET 6INEILI DINEVEETEID LITTHES DIgDI&ne0LDTEINHE.

(a) Qumieny elsnsne] er6iiughl Wingh?

(b) Gungieuras Qs sfenenalsy 2_flu Ceusmimsit sl SimesEHH@GH Lal OHTLIUTES DiendsiLBaSsime.

Epimenen SryeiD wirg)?

(c) (i) GpLni ea@sLHB Womsh fi @ 2 nL HIgMbSNEBDNS SRS, 2 ® (1) BB S Ll Gsien
&1 &% u @0 HHU Guiienw DigNIGSEEDH. HH0 Quipfulsh 2aBosLHHMU @b Heneouwiren
(WPHVTHED HNeM) J BWriigld CHISGBITGND HHHH Hrflenrsd suTHIBUILGD HigNichSmeVsser
Bgmer [ @bmsnen @wm Carensuemiu Jor 1o ¢ ayFBweupBien Fniiied s10pmIs.

(ii) B0Burg &1 WBigmsit [ 2 L6 HiEIbsMNSMNS STRID §I BUBGD PHOTHH CHNADUGHIDE.
sH0 Guiiuiss aurkidulenmsy 2 aiILGL HiEDbsmasais Weps [~ Bbefu gm Catenaemu
[ ou, ¢ Puapien stidsd apHIs.
(iii) GwBwm (c) (i) @amd (¢) (i) @pub Cupp Carevaumenens Csiphas /& @bsten om Coreaumul
Sy, ¢ Bweupien sniip Gums.
(iv) u<<<c oion 6iBH@H, HHU Qurfulenmed Cprési L Gurieny mprée Af g Af= j:)? @emnsd
SIULGBABOBHS HI[BHS.
(v) f,=30x10'"Hz, Af="7000Hz siefien, siflen &P u gg kmh™' @ sefis
(c=3-0x10*ms™ aon aBFHHBEOBTENS).
(d) smfladmba &H GQurfsnw Crread gm sMbE sladaposands Csres. @& srflsn &3 el
unde@on? o _msen el s@Gil SMeHnSH HHS.
(e) a0 Gunl s1heHE Chrgwrsasny gm Catemsbdlsd Bevd@maubslLBOals, SENssEUILGD STflsr
a8 BB (c)(v) @B sefldastul L QUDITEISADBE:S FQUIBTSHNT, FIOTHIT, GHMHBEUTHMT BHHEID?
2wz ol sGflu SMEHMDHDH HHs.
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(N BUBurxk 2 @ (2) BB ST LOULGeeneurm &3 u B0 BWRGID STHHGU Uaienmsd DSHmeandsh HIJHHID

sHL QuriyLet &8 V @ Buiigld gm GureSey srenjd SmHs. BFFHHTUILSHSH Bwdsu (c) (iv)

20V —u)

@ Af @ben Guipp GBm_jusLmwenw Af=f sienl  LoMmNWEnEHSHE0 Beuesii(BiD.

(i) V=100 kmh™ eisflei, Af spd giwiis. GoBsv (¢) (V) @i
Quibm u @6 GuEIOTEHMBL LIWSIUBHSIS (2_miHsi
alen_snw Hz @b &l gw HenpossmialBeg:d Hms.)

(i) @Fspsiiusded gat Af<0 5 BmedeamosHm
oNl6TTEh & 5.

(iii) BGuwBsv (c) @ed (fH Beod Gummp  GLmey
BIH@&GEMENS SHHBIOUHST APSVID DisuUeil[H (Lpenpaselsd
s1flen &8 u gH HUSHESG aHH W Gogvid
GFbsnownenghl? _missi allenLenwl BHumuiubGHHis.

2. @m (2)

(2) Bsususnastl LgGuTasiisesd HIGNGHHMEVEHMENL ULISTIUBHSIUHH P DIEDIE60HMS  61(1PHIH.

(@) GQumieny  elemene]  elIUG| (SD16M 605 66T o MILTH@G)  1WHeIM@GHLD
CrIs@GhHEGID Rl Bui Q&TLIL Quidsld Gmas&GHw Gurs @F emeoulet
Grradw igmeled / oenew HengHled 2 eten GHTHM LOIMMIOTGHLD.

(02)

(b) yel GsrLjurs euell guialsd @mUustas /[ yFfwwrs  sHSUUGHUSTED
Slvevg  auefl  aiFallebeme /  (Qumsaleoensv) eleidh  GEBTaTemTLIL(HEUST6D
3SlV6vG auell Bleweowimras 2 6Teng 61601d H(HBSLILIHBEUSTEV.

(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 = |(Z5) - 1]
Af = fo—= (02)

Af = fOZTu U K € SpemsBWITeV
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2u

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

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

ST BMhHH MeVE6T /|  Hlieombsmeuseilar &8  suallullear  RuisssHe0
SRIFUTVMED DIVVG OIS BTHSH SM6LHB6T /| HlMIBHMEVB6TNST LFeUeINE,
D61 HLD DGUSIWLILD B6V6m6V 02)

(e) BF GHOMUTH B(HEHLD (01)

sHIOUTHemw  Crrehdl Sendsiu’ L  sHunarsd  srflaigk  sAuler  gamis
AmEGHL evevgd ucosd (@miE O ped  HHICUTHW  Beneunid @D
Camlym@w  &1fler  HwFsGw 0 @emLlu’L  CaHTEuIbm@GL)  BIeD6VSI
STLLLILUL L 6UTDT6E  6U6DFLIL LD (02)

7
K

2(100-126) _ 10%3
3x108 3600

(flwmenr yHuIL He&) (01)
Af = —1444 Hz (02)

(H () Af =3x10'x

(wemms GMemw SHSHMH CBTeTen GeuesiLTD)

(1) asrymeug Qumelewary / sHUQuUTY FTjurs alevshdl QUIBIGHSINS DIV
amfipgw Ourelevarfingw / sHUQUTHEGW @enLuleomenr  GeupmasLd
NEEAE X A0 (21,5861 SlusTeflbaliul L LS9 65T fo
B> GdDay)

[BU uGHeE yeTteflaer eupmis GeuemrLmb]
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(111) (¢) @0 GOUILL (WpermsE (01)

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

o15C6u sl sHewul 1055 HNHHSHIOTH  HNTHS  (IPIQUILD DIVVGHI BH
Slenai et Leien /| Fmeis euwp dApluig. (01)

(g) mimIGEHMLFB6T (Ul SjVeVG BCOFTHI M DIVVGH LMBUIEITL TS
2B HAICVTID. (Ph DIWIFnVSHDS)

(01)
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7. (@) (i) Vss@omws Gemsh n @b Ostam, guelsd 2 sien gm goeian uniwdssd e Geausn v
@0 Qumied ey r g 2 oL em dAfw Casrensden 16H HTEGL UsHE olems F @naflw
@ BsremsusniLl 6IIPHIS. ’
(ii) <usvy r @ 2 LWL M THH f gé OsnemL HyellwbHHeamsd bsiul L gioren @f Hflw Gsmemb
guieled 2 sitengId DILTHH p (@G p<f) wup VsHHEGHMILE GosD 1) QD CHTeiL Hiomen
@7 gsalen uTLILGHH (e Bausd v @0 HmevdesHoHTes SPCHTEE BURIGHHDBE. (PYey
Gausd v @peflu em Borensusnw p, B, r, 1, g adwemppien Fridih Cumps.

(b) Bsmen semiwsd (sediment) siewlbansseien @m Sevenauemil deubiien 2 flur wige) Bsumsmisemeni
QUIBLUGHS Seubnfel UGBWsISsT 2 pm Geud unfdbst Quflwensur Fnfwsneur slLMS CauMILBHS
Geusmiiigusiienml. @bmevensy FfsHene] BHLET HovbEH BADIES GWSGSUULEB @M (WPHmeuulsd 2 _sitem
Bfleit Guomuin] 1851 Guomeuns eampluBSsms. @ Lsisn) (posemeauuisd 2_sien By Hyedsi 2wy 10 cm
SYBHID. DMLY Hiewildbsnbssnnevren HyelbRensio Biengsid o jbHsst (wempGw 1900kg m™, 1000 kg m™
G, Bie Bab@mmns @Gemshd 1:0x 107 Pas @i, 2 um @B@d Falgul D06V FOWTEN &It L (Lpsiten
61606V  HioTlbmBHMENULD LIQWsF QFuleshE@ osususne] BnI sIBH@GID? 616060TH SHIeNbmBEnD B
Gomugtiy 8% 2aBoUUl LT SISl (PYe] Coasmimsenst il _depsibaiend Cbrsiis,

(c) () wos sasimmp s el ufessnu (face shield) owfurs gmal Bmupsaisst apsod 20 um
L qpsiien AP Gefsemens OBm_dss Bl Gaumsd 20ms™ o s ausfivain_eodHixe slBsbBmmy.
fm seimaien oLTHH 1080 kg m™ symeayd eusfulsh SILTsH UpsoaREESHEEHEMND Bmi1is,
Apiseiiast DU Benevds@ssian (pigey Gasid wig? ausiuls lada@mod Gemsd 2-0x 10~°Pas
uBID. a6l DmFUDBOHMIS CbBI6TIS.

(ii) 9w HApmefulst CeausdHdlen
() Bowsasss smp (v,) BbeD
(D) B ss ot (v,) o
Bous - Bpy (1) susHyUBMETSH SHMHHHAMUTUIL UGHOUIQWITS 6I60J&H.

(iii) seyuiedmbs aurib@sten 2wy 1-:50 m eefler, oF HApselssn snFambn suefulsy esiaieTay
CryHPBGHH SaBLlmB@HD? BdsemiilLbsg aeveord Fpgefaenn suafinsin sobBaisitsm L@boHaL 6

S (Pige) CassHms MLLamabeuead CaHTes.

(iv) Geueily seurdlsHs Apgeisen susflulsd BHmEHGLOUTH SeuBllsn DETUTHMED HEOL (LPEHBILITHEH
sHA0 UMfHHe0 GouswB. suefluli Gasvgd CrrHHed Selwnsedsn elleneneurassd HypimHieissien
AL @LUCUWIFHoE e HMLCUDISEIDBE TaLMSBES SNTERIBISHT ShHH HHHBONS NeHEGHS.

(v) &M suaflleiLso GeulILbmes. DisvegI 2 WiJ CBTLTL FIULSST BensvsnIDE6T SIemonsd L HLUTevTeT

fpipiefssit Hemy g LgWsITD. Bdambens BUmuiLBGHHIs.

(a) 1) F = 6mnrv (02)

(i)
(U) (Bogimsii)

Flss@ eloma)

Beom (mg)
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(b)

Peop (mg) =i’y (01)

(U) @ogiewgin) = -mrpg 1)

Flss@ eleng) = 6mnrv
e GaussbzgiLar QuEGd Gurg GCasmenshded alewenulel alemd @606V

(1060, DLTUPBHD  FEVMED 61601 QDRIBTHRILUSHGHWD BHNHHFH alenFHei

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

6mnrv + gnr3pg = gnr3ﬁg 02)

(CwBev mg , U @manas eupmisiul L 02 yeTtaflsemenujd SmiBs 6upmIGH60TLD)

6mnry == (B — p)g

2 _
v = 2r°g(B-p) 02)
9

(ue@d (a)(il) @60 2 _eTen Camemeusnw GQUMENs @eTn) ETSLILIgeT 02 LieTaMae6i
QULDTRISH 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 (G FNMGETG) (02)
v=2%x10"% ms! 02)
.. _s__ 01 ) .
Gmyw t = ~ ~ox10-6 S (Quuiomenaisemenl 1Ay&uilL ) (01)
r=5x10"s o1)
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(c)(i) r=10pum=1x10"m, B=1080kgm™ and n=2.0x10"Pas

v=2609 @ GyHuiL

m

(FaUTLIged p=0 o SEIEISTHILUSNG ) (01)

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

9%2.0x10~5 (02)
v=12%x10"?ms™ ! (02)
(i)
V4 HewLd Fnml
20ms!
(0,0) t
(FFlwres euauSHMES TSI Leiell 6uDEIGES) (02)

(Bous oiFfest  QuuioTemIBEmeT  HHHHDH  CdmeTend  BHemeuulevenev,
sFfmenl Quuilhdeney &HHB GouswiLmd, euemenul ¢ AFNFH OFHTLSH
Bz emeuullsbensv)

Va  Bmes@esis sl

1.2cms’!

(0, 0) t

(wyey CoussHmd ML UWID @k CHI(H) 02)

(Cous oFflett QuUuIDTETEIBNT BHHBHM CBTeTeNs CHemeuulevensv, FFeneill
Quwihsmev &MHFH GeusswrLmid)
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1.50
1.2%x10"2

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

t=125s (01)

(1v) opelwurseler sryevions Sn Slelseler  ouewy  (ellLw  /  UhHLDeT)
(GHOMEUML UKL 601 (1p196)] BeUS(IPLD (HEDMEUEHL UJLD.
(01)

560 Fm gleMseat sueiluled mewiL CmyL pUUFHILeT el @1 QuuifsFH
RS GLD. (01)

(v) a&mp eusflweniLey QeuliuBlensy jevevd 2 Wiy QFHTLFY FILUUSOT  HTT6IILON D
(BmTuledpbEH Hyousbsder) paluTHed GHennauTs G (h@GLD

(01)

560 (1p19a] BCausld (GHenmeusHL WITFHl. (BHETEL 6UENLOWITET  BlevenLos6Tle|d
Wl F:Y: EN) glefaefles L9 &6V allenyeuTs Bl&pLD)
(01)
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8. (a)

(b)

(c)

&% v @6 Qumigd Hewflley m gub gHmL +¢ BUb 2 Lw @m YBTmHse utw aLihHS B &

2 LW @m FIren HMHHU LsoHHaenBen QFhiGHHTal UGS DaH.

(i) smpa0 Yoo sStyemionsl UBInesen e Hieen alens F @6 uGLEIHSTE @ Borensieni
S1DHIS.

(ii) Gupess elms smyemorsl UBITHSH @wm aullLl urtamgulsd Guinigadamg. utesulsr ey
r @beren @m Camemsusnwill G,

(i) yBynHEeh @m sHeDU YIELBHHIUSDG aBEGL Cpid T @bmster gm Gsremewsnws m,q, B
aweuppiien Frydn Cums.

(iv) m=1-6x10""kg,g=1-6x10""C,v=96x10° ms™, B=3-0x10° T sionss GamreiGeumd
(=3 a0 aiBHHIS OBT6ND).

(D) Werngmeien eu Ll urtengulsnt ey (7) ®H Hiewfls.

(D) yGyrsoHen uBEId CFssbsTa aibHseilsn seamamilbmea wrgH?

@UBursH Caudmprm LCrmHse 2 m (1) @B smiLiul Geteneunm &SMHBU LsusHer SHenguj e Camemid
0 m HGLID 2565 BGusd v 2 Ll YGHamsl. >
(1) Yeynpmealsn urendulsn augeudHmBl QUURGS. Lsob GCHTLursl
Ui maien GoushFel FOMHSHIH SmeBUID CFRIGHHIH FaenBUD _/K' > B
LWETLBSHS BrissT el b albHms allendds.

(ii) GwBsv (a) (iv) @0 o _siten GuEoTEIREMETL UWSTLGSH S0 tom

——

WeIsemib® @ uaisHse st T gyl UUWUUGWWM@E 1
BapmauluBl Brysmsd Hewllbs. 2@ (1)

(iii) @B6mye T @eBurgy UBINHSHEN &STHHI UNSHDGF FOMHSIONSE p SD CFoSamng.
BBCryHHMBUTEH LUBITHSsen Coais &myw p Bbmanen gm Gsrensusnw v, 0, T ualwesupiien Fnijiso
SR DI,

(iv) 6=30° eafisn, p @eit QUEIOTEIHMBD HHHS. (ﬁ =17 aien 61IBHHIGCHT6NS).

(v) smpsl ysosdHar Hevs anfBu yBimeseit Gasim g 16320 km siaflsl, @&HaMHHBE:F CaFsvasbE
siBs@ Bryw wrg?

Y5

~
N
I~
<
VYV V¥YYY

2.®(2)

PLLHMBS BTy B HmeTSMIL LWSTUBSHS @® FIBD SMHHU Lo 2 @ (2) BB SmiL i Beieneungy
26l MébHLILIL6UTLD. Bsueuenad SNHGBU Le @ “srhol Curdsensv (magnetic bottle)” o_si_né@Amgl.
@@ gmfw (charged) gisnildbamasmnen maubHHBUUSDEG faGHGD @F unmamlLTGl. @m CHreIbDnE
seildmaulst utend 165 2 meliB ST LU Geitengl.
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(i) premb P @60 o siten giewllbenmsulen urensullsn sueny Srembd Q B0 o_6ien HSH QOTUlgID
o6 AfwQmHen  eflend@s.

(i) P, Q, R o ysieflsenen @Hs v, B audweimisn Hessamen 2 @ (2) BembsH 0 _misen
el poHrefpet ygh Goug gbfu seldms Be @aGarm ysieflulgud o it snbHs
ellenguilsi FHengsemen DIDLHGH SN LWSUGHS auemn)s.

(iii) gmiw sellbams sbsl Burhselss Gm DiboHHsEHHEGOMLBW BUTRIGHID AIMEIHBIOTS DIENEILIGND
SIGITLENGHE  HNTMRIBET Hibshl_HIIe|H.

(iv).(D).

(a) (1). F = quB (02)
(i1) gmmiul L glewldemas eul LIuTensulsd SUIBIGaISNE MWHTL L alend
F =quB o oig eowbwsHmnsd Bobread GampmubBaleaing
mv?
qu = T (01)
mv
= 2 (01)
(ii1). @ U’ LHms 1 YisHeFuiw sihd@&d Coirwn
2nr
T = - 01)
2mm
T = E (01)
—mv
T =

= 1.6 X 10727 x9.6x10° o1)
T 3.0x1075x1.6x10~19

r= 32x10°m (01)
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__2mm

(ID). y

Bq
VG BrBrsHdHed gnUBLD FpmIBHerler  616mT6mTHemn 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@ Fonhswrea GoussH e gam vCosH
SMHSL L6V STTEIOTH 61hd @ elemenad gmnuLTsd Gurded emmiiul L
Flewlobemnd el Couddbanm STTNILTS LVSHHN HmaFuled HEHHEDSI.
(01)
BMHSLUYVSHHET Hemgdh@ OFmIGHITH CoudssHder amm vsing
GousshHet Faml/ vsinhd asnhsl HevhIHD@ CFmEIGHITE BHHGHWD a566u vsind
STTEOIOTS HleWNHema Ul LLIUTenSHUled SUIBIEGLD
(01)
Gueveiten @yewi(h UTenGHHeMeT alenemeuTs SHenleul LU uTengHulled @UImIGLD
(02)
.. 2mm
(11). T = B_q
2x3 x1.6x10727
T 3x1075x1.6 X 10719 1)
T=2x1073s (01)
(iii). p = Gousld 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) sdebE OCFmGHHTE STHSH alwd @muusaimed Goaumed GFuIWlLLaTe06m6v
S0V BUIBBLILILE F6d TMe) DIV imv2=wnﬂ6{ﬂ ENTOLY: SR

o6l (01)
BZquZ _ . _ m
—— rmlel (Dl60evg r = 5q )
1

P ulled 2 _eten B openig euellemowimeng / o Wieumeigdl SSHILET g Q aled
BeVleuTenidl /  (&HMMEUTEISH (01)

560 pemywneng Hrerd Q m el smemd P uled HAnwigi

(1) elewg F @e1 SHewgwnendl v, B gpdlweummlenimed o HeuTdslUulL  HensHHmE
QFRIGHHTHAD BTHSHL CuTHHele DFeng Chrésdlujd sSrewtiL(HLD.

V F
14
(o R
Q F
F 1%
F @en1 sflwnen Hemg onhAID gomisOaTeateniuLs Fniguig)

(03)

[gflwmen euempuLLD @euGeuraip@d 01 yeitef]

(i1). elemg F Qe gam CuriHsHelar iFsH auflGuiwimen SISl 61 oTNILIBHEUSIL 63T
aliBurgid CuriHela mwwiGand GCrrsdlud smewiupL. (p568au  gmpiw
glelsemas  &sTHHL  Curiselar Bm IbsEEanGHL @mLBw  Bumeugid
QU(HOUBIOTSH DIM6EVU|LD) (02)
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9. ugg (A) Bp® swvog LGP (B) Bbe wWrsHD el awss.
ugd (A)

(@) pemb | gpub GEIBGG B uFiueTe A guIb 2 LW @k SLHHID 2 Bonss SDIUID @F SivGSH
sacuenalBE n swuTdor BeosHlraisst 2 _sieneal. Be0HATH OB € PG
(i) sulsd o siten swnden BeosPHysiseiien Gorhs cnamibmasaiiu em Cormeumu 6.
(ii) swiulst mellsensed GHEes @F SWHs albdwrsd NywrdssiuGoeUTs sibilulgm s
@ eLLw I umbaleimgl. swiulsy o sten @evsdysiseien pajey (drift) Casn (v) @peiw e
Banemeusmws I,n,e, A syalweupiien srjin Cumis.

(b) Bz vy gmay g8y Hrelwsbdenmsd GEFuinuiu Gsien s Hombd [ g CoremL, yeumsd (WepGw
AL A, sisigid GeusiGoup GpIbE&GaBU LylusTasmen 2 emiw X, Y ssigid @k 2 Gsursds sibismen
vweuGSHEeamTT. X, Y adw @éswlisst @ranGn 96y wipt Gaunspmene) (WHILT OHTLjTsab
eiteni] FonphHIOTEaD SeflbHsaNurs BanembaliLBaame.

(1) sisst Xo b Yo b O griesd CoHiBsstLGLCuIs X Gaud ¥ @b Suiiglh @eussreiseien
2 _flu paje) Ceusmissilsn elldsn (:—"'J Sneflu gm GCorenauenul s1PHIS.

) £
(ii) swisen Xo b Ye b sohbsHIonss 0s1BssuLGLEUTS X Geb Y Baib Sunigb BevsHrsisefen
2 _flw mpaje) Ceausmsefsn all&Hbd (:—X] @nafu gm Barmausmu sIIHHIS.
Y
(iii) CumeNiss O is GsjwrabHeund Fwombsys GCsjurensbdend Bmemd [ anfCw o flu BSFe
Coumsmmseilenl (v, 2 1b v, 2 1D) WIDed ST BUSHEGH DG uengysamsn CaumBaumis auemjs.
(A|>A26|au IBHHIH OBTeNS).

(©) () om Gsiys sbIVE GHIGEGELGH uFtiusey 2-5% 107 m? e LLD 40A o5 BmsEEICungs
@ssbiign s @eosdraseis psie Casimes salés. (e=1-6x107"7C, Gablsd HwEs
saaeelpstean swuida @esHraseisn sneisms =8-0x10%m™)

() G0 SLEBII st GeokBydst @ hp Buibsmss Garangsioner. 9B Gbbs OaiLd S
suwngen @evdHrenseien QL. QuissLLT. BF shHenuid el GalLF FEHMULID SHBIUSHET (LPsILD
SiEGaILBemeouTsh 2 _siten sIQTBEIG SFenw (Bl Gauliuds sHenw)d Semildbseond. CeuliLpanso
T @60 swngen @evsHyaien BenL. GeulusF FhHSwreng a%—kT @enned HIULGHSIBH; BRG k NS
Gumsdiervionedr wnpfledwngio. 27 °C Geutiuplensoulsd QFbiled o_siten swnden Bevdhadysismetsin BenL
Geauliud sHmLE HollbHD.

(BopHysiisn Hewfley = 9-0x10 kg, Bumsbpsrowrsir wifed = 1-4x 102 JK ™! sien iBoHHIbOHT6IS).
(\/1-4=1-l8 slell  SIBHBHIBOBT6ISD).

(iii) 9m sLHHuI 2 _siien GunHem GevsHysiseisn Qe Couls B8 BeosHramaie HHIe] CaumbsHHL 6
UIBBLTE! sl CLAWHTEGI. 2iEiD em HLSHUIs e Couliis sHUY 6 sunden Bsvsdysimsisnmsy
o Geouall s BBl ICLITASESETON UL LUTUFFMNED 66l 2 68 Ths (PQuig?

(d) on s pPuls gips sieisefsn (charge carriers) sevamd (4) ueng ICULIASSILGD i@ Geue e

yeos Gofieipsten baje) BaushHen LGLGME MEILDIBSILGD.

(i) GuwBev (c) (i) @B GRS 'L Caings s eufiGw S0VmM™ st yeos Gapey 1IyBuLTASH GG,
Gelys s uishy 2 sien RevsHyenseien FevansHmsbs (mobility) sefids.

(i) Gopom gefl migd Bmeuruisenen (organic light emitting diodes, OLED) GuibuBssensuiss Gagmend
Hrellwrisellsn gimd srelselsn Foemsst oHefbsuul B, oiEst dpoob  1BwrE  BeILeID
GOpESUIILE 2 W) Spsi CupLLBHEDS. en Cspmd Hrelwshde gipsd srelsefls Feaipd
bEjey Gausuply WwepGu 20% @emgid 10% Bemeid obsfssiuBCwsis, (IgGwnas e EoF
Gapieny ecl6ien FHeNBHHADME @HMDdHSHE0MD?
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(a) (1).
swiluleeten swnder @evsHraiseier Orss eavauilsmas =n l A

(01)
(i).

Gmyw t ulenr Gural sLGHHID 2 CeoomasiHamm®h uTujd LTSS
gmmw=nelA (01)
1= "22= neAv (01)

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

I =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 PG WHBW CaHTamieums @D
BHTWILSHN S )

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

Vx
=1 (01)

[omewieusst  @Heuy @ swlseT PG @Gy  eTyevwd
OHTODOUGMISHET  BTTWIOTH, OBHTLIUTSRT HEBFeYd SHBEHD FLOMITH

AmaBGHW eler alleurHiumer spuflesr 03 yeTellsenemuld 6ULPHEIGHS ]
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DIHSBISLOTENZ)|

(iii)

| il
| - ;
| lEl U |
v
v v
: DIDVS/ N
(vy> vy ops @enmisTeiugn@ 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)
v2=14 x1010

v=1.18 X105 ms"

(02)

(02)

(01)

(02)

(01)

(01)

(01)

(01)
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(iii).
awrdHer QeusAraiseilar el Qeullu FoHdl LFFWDTGID DIEVVG I HUITH60T
BVHHTRHOT  616060TdH  HMFHOMID  (6T(IPHSOTEIOTS)  HUIRIGHI GG
SOV  Quss  FeHH  awnHear  QeusHreiseisd Chmiw  Geusid

YFFWLOT@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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@evBImEl UfLenFdh HneRsserd

DIHSBISLOTENZ)|

ug®d (B)

2 (1) @6 g Boeurudbssten Ui (/) — Gaursoipmpensy (V) dpiniuwsony suemsnuld IA

HIULL Beiong.

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

(b) Heldbmeit BmeuruisEmid R, R, eeignd s smen 2 oLw B v
smLulsend 2 ®(2), 2@ (3) dwsupisd syl Gsiener. A, B oy ol 07v
Quunisstt 0V aisevg SV ais BmebHe0nid. 61606016 SHeRillLIGEDHHED
2.m (1) @60 HyouGsen Apiniwedyy 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) Qe 26 () Bewd FHOULGsien sHEBELSEGS B0 HrOUCGsien GUUILL
Boursvimeneymeriien CeusuBouml GaionenmiseEnde F @6 o _siten Lwiin) Gauredimeymsi V. @b sisnfibal,
Ulsiisumid oL susnamenwitl YiHsh Gauis. (BHBHIsssHnE: i Lamememi o _miss el SHoHTeis

@m sLemeusen yg) Couis).

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

(i) vwoy F g wigdyd smsbCuig 5V (osveg SV @be owimwuils) aes sels | mpub
0V (260608 0V @@ ossenoulsd) siagm sels 0 gub ans@hssts, Guwdsn o m (2) @b
2 ® (3) @aub ST LUULBeen SDHIBEhHE §Ho ULmssia o flu Quwismsnd sSbe, seuber
GlowIBlensy DI L CUEHEMIBENET  61(1HHIH.

(iii) gaGeunm spiigund Bm @mamuiselgmrsawn utuph Guoids ribd 0-5mA & 1l GOUGHHID
R, R, syfwusupfien QUIGHSWTE QUBIOTEIRISMIE: SHewlds.

(c) om sHoYb O WIMID 2 66N §F DNNNBHAN Dieus CHIHHBEL e S50 DE0E
wishieney Disveuhl BTGB HmhHmEGWeUTE §Ff sFFflbams well @aldoss BoHmauuTa G SHhbes
SMEND G onewieus HUITT GFuLBeueRTQU 6N Hi.

2 flu smds st eieumormi;

Quuitymsit = Gpyib : T=0 (oigeuevs Crysdaburg); 7T=1 (sipmes CrrsHdnet isier)
apa| : D=0 (556 apriu Geteng); D=1 (556 Hpbsiu Gsieng)
weitesd : W=0 (weiiensd apiu’ Gsitengs); W=1 (weiiensd @Hpdbsiin Geiong)

vwiysst 2 F=0 (assflboms well galiugsiens); F=1 (aseflbms well gedlbasmas)
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(i) Copalss T,D, W, F 8w sm66 wifesmen uwsiubGsHsd Comemeuwunsn BUbHm6IHmend
HHUBUTEGHD @ CLuiBlens DL UL 61(HHIS.

(i) F @n® 955 smbss Cosrmsumull Gumps.

(iii) GwBsv (c) (ii) @0 Brumsh epSuision HHmbHs CHTMAUMLF HHHBSHS. (Brssn W+ W =1,
DW+D=D+ W aeigid &FjeusosiunBassnsnil LweiuGEHSe0mD).

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

(a) (omiwralssiu’ 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 Fflwimen o eteiBoaim@ 01 Yeief]
A(V) | B(V) | Ve(V)
0 0 oV
0 5 43V
5 0 43V
5 5 43V
(02)

[g8zmamid cpeim Fflwmen o eieiBoaim@ 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 wysvsvgy 8.6 X 103 Q (01)
__ (43-0)(or4.3)

Rp = 0.5x103 1)
R, = 8.6 kQ sysvsvgy 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 : 1 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 geuBsury euflemassb@d 01 yeitef |
(i1)
F=TDW +TDW+TDW .. (03)
[sflwmen qeuGeury Gasmemeudb@Hwd 01 yeerl]
(iii)
F =TDW + TD(W+ W)
F=TDW +TD =T(DW + D)
F=TMD+W) (02)
(iv)
T
F
D
w
(03)

[Coum a1y @® &OHPNGL Yelall Gevenev]
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10.ue® (A) Bbe ooz ueH (B) Bpe wibHNd oL awss.
uad (A)

2_LpulpfulsiCurg wells 2 Led saFHomwu 2 BubHd Gy 21685 Beaumen @Fssiluisd ois FoHalsD

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

GauliufHensvsnil) GusmieusiE elwieneuuisy ©_sien Bsng eMUTHGHMNSHH apsold Gauliid slywiorbalLGasmaEl.

B aelwrasneGs Commeuwunsn Gaiubd o Lefemsd auphislLGSsIDE.

(a) 75 kg Sewllaysiion el @ 2 Lpuipds emssslomms CsauHHIDCUISH 6 2 Hubhd) Geunuiu@Gh
alsio B00W sy@in. @agsaduisd 75% sy Geutinors omBpUUGSang. sangsd CFwesipennulsGung)
Haw Gauiu @plenuls Lpdbsenilos.

(1) 30 PO msEhEGF mabdamams CFaubabburg @af o HBubsd Geuund Gealusdea Deney wig?

(ii) @auoauiugms alGeluusDE asiwndsiu. Gausmngw Bilen Hewfley wrg? o L sb 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 OHT6NS.

(il) GaefFmamasHHaBuUTE), 2 L saundlsaiul L ssosom asfisnuwd SBBOOISDE Heyulysssiamms
GariwiiLGd Gsusmeoulsir elmpbampd meflbs (suefivssin s oiupdsd=1-0x 10°Pa).

(¢) 9m apyw 2 L HuulBfbame @ ue o L BuulBds ensbalsiast o_sienen. 2 L puuibdlbam HHe0 10bHeN
2 Lpuulnd GsuwrsCurg 2 L puulbdbam s@en GauliuBamen 30°C o 1b QsrLiy Fyluser 75% o ik
. 30°C @sv Bfles By el oipéHsnd 32 mm Hg ay@ib.

(1) GaMLiy #riusibsten @m Gsrensuenu Bimell sipdsniselar Frjilsd spHIs.

(ii) e_LpulpdsamL B0 RmoH@n BITel DPHEHMBS HINS5.

(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 Pyidw gorelulsn sefl Fyiusent 20gm™ o@D,
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(). (i).
1 s@60 2 musd QFuuiupw FeHuler oeme] =800

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

100
(01)
1800s @60 2 pusd QeuiiuGd Gauiusde siema) =800 X —— X 1800
=1.08 x 10°J
(01)
(i1). Geuduw 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)
BflesT HevTeueNay = 450 ml (01)
(iv). McA8 =mL
75 x 3600 x A6 = 1.08 x 10° (01)
30 PO BGrrsdled 2 Ledler Geuliuplensy iFaflaiy A = 4.0 °C
(01)
: Vi_ W
(b).(1). no
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)
Biemguiyedenmed Qaunuiiu’ L Gsusmsv = 1.0x10° x 4.65 x 107
(01)
miewguiyedenmed GFwiwiu’ L Geusmeoullesr aigid =46'z:20
(o1 yemefenw g Benimed  QU(HBGUBDES) (01)
miemguigedenmed Qeuwiwiu’ L Geuemeoulest efsd = 15.5 W
(01)
(c).().
G&N&s QeauliuBlensoulsd Bymeluflesr oi(Lpdb®ID
Q&TLIY FylUSeEr = X 100%
9185 OGeuliupBlensouled MIFUeOTaNUNST Bi(LPSHBLD
SV
ueiuppleneouled Biflesg BiFbusoTailw(LpdbesLd
Q&TLIY FylUSeEr = X 100%
semp GeuiuBlensouied Bflengl Biywusoraluile oipaasLD
(02)
(11).
GNHH Qauliumeneoulsd Brmelulst i(LpdesLD
Q&TLIY FIlUSeEr = X 100%
9183 GeuliuBlensouled mMiFueoTal Bi(Lp&HeHLD
75 BITel SI(LpSHSLD
E = (01)
32mmHg
Slempuilevieien BTl Sipdsbd =24 mm Hg (01)
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(iii).
o LpuuindéamL sHamien o eten eueflulest sefll FyliLges
QaTLIY FIluSeT = %X 100%
Birusorelulest seoll FFLLgS6s

(01)
75 o LpuuipfasmL sHeieten euefular sefl Friuse
100 30 gm~3
alemm Geuliumlensouled Brmeilule el FFLLSET = %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 miseflen Wetenr] oiemmullsyieen Bifler Qomgsgd Hlewiey = 1800 g + 13500 g

~ 15300 g
(01)
I m’ @gieiten Eynaflulsn Sienay = == = 25.5 g (01)
OFTLFY FILUSH6T = % X 100% (01)
OsTLIY Fyiuger = 85% (01)
v). 1 m’ @eusiten Telulesr o6 = 1530026300 _ 45
&l ) & 500 g
(02)
(aWHzsM6HE 01, sflwurer WydHuil BGse 01)
. . . 150
BmidH OaTLIY FIUUSeT = 700 % 100 (01)
(GLEANMCELY)
20 °C suefuleng @migh Osriiyy myiuget = 75% (01)
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ugd (B)

GeusuBoupnen B cuend 2 Bsuras  BuBurliysemend GuI. FFEIYPa

GaremiL m OQurl sxTws 2.6 (1) 85 LISTILIGTILIL|siT6T
SICLOUL Geiong. GeupBi BgtuiuL  sHIpsullst  smusniyshien /equ‘ru
GeusuBaumy Guiugiyseflelpbs STelUBL  Gauliud  Qeusist

s@iinisn Gafeysst GalILBHMEBEDLE OTHIUBINSHF \ < —— usnusiUHD
Qriip SIGuHHEG BE LUELBHFILGASDE. BHG Guishen

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

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

eleflenn @ OGUWTFSA wrpfled =2900 um K. sreusy Guohugiiy ususTOUBE  SHIlLY
deiaumd smluysensa puser (300)* = 8 x 10°, o (1)

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

SYBNUIDMDL  LIWSTLIGHSHE0MD.
(@) () 9n Guiuriisdmbs Gatus sHjinls o fehFemeoud STeomeid UTHGGID Sryenilss wWirsneu?
(i) @ Gauiu o_smiflulsit sendGw alFa 200K @amHam 400K asnqur@n. @subaiu o smflenul
UWUGILUBGHE DHBSUIULSHSHHS @ SHLOUTEHsT Guiurinisr @Gephsuls Geauliupemsouigid
2 wihsuls Galufeeulgd §bs 2 55 owwepomsst A (e wihpulss Gopfelsd o sien
DIMEVBENLD) R Hewfldh.
(iii) GwBsv (a)(ii) @b Cuip 2_&F& iencvbenhsen WsisThssh HehHwsHa absll 8sss5HDE 2 fuen?
(b) Bupaiiss Fawpdulsd LsmusTUDE GCeusienen, LSTUSILMD SOy, usTustiLsien Gisusiier, LsTLSTIL|sTeN S|
sien BIsiE@ GeusuBaum euend GuBLiysst 2 _siene. Geuli o emflesn Faywdulst o flus Gobuyiseisr
QautiuPemsvsenen 87 °C, 72°C, 47°C, 37°C (guprigpenpuisvsi)) eisnd s fHUuBhHaidsimer.
(i) @suGsurm CuBUIliUEGL §HF GauluBme aurdlymemen BETRGHEIE 61HHIS.
(i1) enbGopuyty £ wikhsuls Guiuiyd sSTeonmpemst 2 L wig?
(iii) oep GeuiuPsensy 27°C siefls, GwBso (b) (ii) B0 Bemmsremu L Gupuriish sreoBBipen 1 send
Qarem(® usTueTULsTen Gisusiterl Gopuyinist OBMys STeoBIipeneis HITERISH.
(c) wpopBw e, e, aeigud sreopBpssmenyd T\, T, (T, >T)) asigid Galupemausmenb Goresi. B
Fuwnhey Cupuyiuysensden. Cu oweh uylustalpsta GHBw sHiiy Getiu GLwrhp aigh (Q) b
0,(7.'4 = Tz 4) .
Q=+———"5L @emsd SJLLEGID.
e

1 eZ

QUL eugsumHFey 2 _siten eNBFL suenad Geuliud GoBensy (Thermos flask) 2 @ (2) @B &L lu’ Geisneurm

A, B,C sieigid apsiy seujsemensd Gosrembsiengl. &ou A @en Geusll Guopurinigd seuy B e

2 &1 Guopurinignb Gewsitell Y&s GLUUl @eiengl. gouj A 2 b &eoj B 2 b @m OCeuppfiisbdHen psod

Boumn sl ([Beene.

(i) sou] A @@ s B @belom Cw gm GoubiiLsmsl CuagmeusbaTen Sryewmid wrg?

(i) souy A @pen se B Bb@n Geusiel oA iuL Guhuiinysst LUSTLBHSILGGHSI?

(iii) Gewstiefll  ysALOuL Gupuginsefst steopdpsr 002  siefien,
A @ GeuellF soumpdbG B @i 2 L saumsGlia B Hisogl
ugtusnelpsten CaHiiw sy Geuiu GLinpp alsSHmHs HeloHs.
GBmauuilsy A Geit Geuelld eufleir Geuliienso, B @eir 2 1 scufleln
GautuPameo dwen wep@u 100°C, 27°C aend soHs. | | | ]
(-9%:0-01 R C T AT 1017 W N B GaupyfiL1b

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

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

BwBsv (c) (i) @B selssiulL 0@l ujtuselbsrss 265 | | | 4
Gauu @iy aiHsmsl GupeISHEGU UWEIUGSS Geauedngw | | |7 = «— C
Ganius sLHHm 6:6x102Wm'K' ; 2 ow g sresds

HrefusHen Higlenud Hemllbs. @nig 2 mg Hensv Hansomiosamend | J

HHH BOBT6TS. 2. (2)
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(@)(i1). Gumurider seaieno /  sTeopPimert, Gumurlier ugliueney, Gumuyliiest
Geuliumlenev, USTTHHLD

(02)
(Cosvieiien eJHTeuUGH G HTT6UNH6IT)
(11).
2900
T = =2 (01)
(gflwmenr yHuiL (hosmas)
Am = 14.5 pm (01)
2900
Am = 5 (01)
(Fflwrer WyHui' BosTs)
A = 7.25 um (01)
(iii). Qgms / IR (02)
(b ().
ueTueTUUMM  SmILIL: 87 °c (01)
uenuentiysen smiiy: 72 °C (01)
uemusTiILDD Qeusited: 47 °C (01)
uemueliyeten Geuster: 37 °c 01)
(11). wenmueTlILDM HMILILY 02)
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(iii).

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

SmMOeULILIFBIem 60 =273+27=300K
uenueniyeien Qeueiiedl Gmuriiet OBTLILY STEODMMET (€ minsion Gosian)
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