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umLOUTmLseaflar Ferenio
@riiuyT IDMOID 6T.°-&H:

o _aIenIDUTeY 61°@ ST APD O SUWIL6T] 2 DL UWIGI. 61.°@ LoBmID STy
@yeunigedt IBHID FIOWOTET ANIRHSHDHWS (SIress) QBTBHHHT6V 61.°@ G eDBEUTE
HflemuBul SiemL D, 616G Wikl 18I o @GHmIBID 61.°@FHDHHDHTN AHBID. Wik
B §H@emeID 61hHl GUTHEHHEH AHBGIT AHG6 AFH® 15U Fliueso
(elastic) 2_mLwgl. oG 61o.@ @Tuemy 6l AHB 1L HdHeiemnio

OB TemTL_FH.

wpBolIH HenFBeaisID:

WBBISHmFCauBHmBL UfibsH OHTeTen, @M AHS UTGHemsv OlBTesr.  Heurl
UTUIDSSHIDUSHHO @ Fful 2 Georsd Bomend guiablensoulslmbdl SHT66
NpNBTHHBMHAHIH. CHMensHH 6@ (1) CFhGeHaHTe HICHTHH CFuwIeOLIBID
CarensGenn 1BHment LeuTjiny elena (i) 10HSGHID H6enD STJ6UIOT S
GuevBrTdadw 2 _hal elms U wmmid (i) CuwevBhredd GFweou@Bid LTHisy
eleng (UTHWEL eleng 6IICLITGHID CHTeNHHEN BUISGHHHME THTHenauisv
Q&wesouBID) B emFH6T 6IFUIOLIHTETME.

OFHTLHHHH60 BoevBhrHHUl slenauirsngl, HIPCHTHHUI lengenul 6l
GOBAITH 2_6iTeNHTev BHTonid HIPCHTEHEHU Hewasulev (WWHHBLOML BMSI.
ComongHeil HewaFGaubld AHBPHHTEL LTEWEY leNFUID AHBFHBBH. QH
&L LHHev BICHTHHUI Hor eleng Gev@hHToHSHUl elsnaenul FIDETLBHHINHTV
CamenhH&edt 16HTenT OHTGUUIST elend FIOWITEBG. CHTend HBOUTHI LOTMT
HnFCAUBHHIL 601 EQUIBIGHBMBSI.
QM UTGDHmey 2 &5HGHe auplGul HTGs el e GUTHENTENSHI WL WD
Qu@po 1TBT HenaBaumid WBBIHHMFCaIBID (Vi) 6raiLBD. HensBeaisdems
Y—215Fa0Ib, ®TevHmd X AFFQID QBTG @(h 6UeDFLL LD
QUHTUIILL (B6TerTgl. CHmenmionseig OHTL_HHHH0 (IPBHHBIOMLEMBS OBBID
Fg CEIHIev Sigl OTBT WHLIL6TEN (PHBISHMFCUBDHMS (Vi) SinLBBHI
6160l QUM LL HHeNHHaI OFHerTeurEma!.
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WBBISHmFCassHPHmasren GCorenet

N uUTGUWeL 6160l OBTEIIL. SAHH LUTGHBensvulsiTen HFeushSHenr eupGui r

Tpsiten Camend @eiiml eNpeubTdd HHGIH. CoreniCurmais SILF&HH p

SIUOID LITUIDSTEN S FHFH — elaviafd GCobmeiis.

Camengd &t 16&H GauwisouBIiD UsluTirny elens

F,=mg= %nrspg (BPCHISAL eilens)
CsvBhTEHEHL 2 _hFHl elend

4
U=—nr
3 Gg((%mzs\)@,r_r,rr&@uj NN F)

Vi (IpBBIHHnFEaIbHHev LTSI 6lend
F=6mnry,
SBeuTsI, HIPCHTEHW Bey olews GCosvCHTEHUI NengoH@ FIIDTGID.
F.=U+F

4 4
E.—-U=F= 5'1?1’3 pg —Eﬂrr30g = 6Ty,

2 rp—
v 2, (p—0)

=y . g=vocr
@, Ballbd Geusnguigl, CoTenhHen (PBMIH HenFGaubID DAH6 DT SHTH60n
AAmwHG BhiHHBMED 2_6iTeNgl.
P M el 0 2AHG0CIOIL, (P — 0) AN dHFHGN WHIU GCUBIOIGHTED
WBBISHNFCaBID SIHFHGBUTEBH. DIH6ITe0 HT6 B V6V 61HS
HreusFHen aMITHe D BTBBISGOWNGT CosvBhreHed 61(10HMEI.
aITeH &L BoBhIGeT GoevBhTHE HemFulsy HBHOASBEGHID EH&IG6)
BHTJEOILOTGHLD.
6ivBLTd 6% IMODID DiH6d LWITUTHSH6I:
UTGBene0 2a1 SHHe PGl e CUTMmeT SiDHHTEL DIGHEMIL 6 2L 68IQUITSH
CHTHH6U6L 2 6iTell LTUID gLenl AFH RpHGD. DH HyeusHsi GeusuCauy
JhBEHHEG ML Bl FMj QUISHHMS 2 (HUTHGHBMSH. V6L TH GalsiCoum
umionkisemsy il BaremiGUTmeiTamerlen SUIbHHHMBBMIEN LD C&FTHemeumde6i
Cawgl, r srapsiten GamemiGQuThafsr W GFweouBd uUTHWEY elengd F
A0 G

)] Carend@er TID ()

i) CarensTHenn HemaGeusid (U) ommid
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i)  SreubHer LTHuUIL 6T6tdr 1)
ABLIIBOBE FTIHSHH 61emm (genall GuBmTy. eieGe F om* rPvi= F =
kn* V%, @mig K eeugl e ufloreoions omfed
uflorenihigenenll LWeTUBGSHS), GoModenil FoeTUTL enL S6UeUTHl 6T(LDFHEVMID.
(MLT 2| = k[ ML x[L] [T
Hiey dmewi, X = 1, Y = 1 oBmip Z = 1.
aianiBel, F = Knrv. Gargemevcpsoid K = 6Tt sremeroBLmdhmemr ilbHmy .
F=6mnmrv

@bH OHTLf 6vCLTd P elemILBID.
evBLTH alGHuiehr GEFWIOUPENMBLI LILIGHLIT(HH6TE
MIDSHHINDH6T leells0 FBUISTHOD, DG (ILBBIHH N FCEUBHIGHEIT
GOBAATHAID 2_6ITeNHTEV Semed Bod lgelled HMMBNY6L 1OHHEHMB. Dienel
Sleneev CUfGTEGIOUTS eubmlsl (PBBISHMTFCalbhissT AHDFH
wedpuitd &G el(p&sisent.
b N BipbHoTERTLAIBNNG 6161 HEBBSHE

1. Gushiseien 10ggHH60

2. Fiflw wempsHGHIeTBemenal CQUFul IDeMIPHEHINMB6T BHIDENID AHHIOTSH

ST & & BOT360T
3. uTIT@GL. 2 _SHelujL 6l SHIOBHIGID QHeu] 1TBT WHBBISHmSGelbsHen s
QUL T

LIT@&Hlemev:
QM Hreud urwo GUTIRGI, Hreuhiselel AGHSGHD ABSHSHBEDHHEGH RenL Gul
o _[mile) ellend 2 el THBGH. FTTILSHDHMD IHTHGHID RHHemdUW 6XlenF G
UTHWEL elend eleulILUBID. @b LiewTl LTEHen60 6163 el6n] UMD SLILGHMBSI.
ur®wiev elengd CGS siev@ wemmulsd UTiied el6tim Sieudreund, Sl
a0@wempuilsy Kg m™'s™ eisvsug NSM™ 6l6iim Dis0&Tevid
SN BLILBEHMBE.

LITGBleneouledr LILIGILIT(H 6T

LUTGHBeneoUT6T (IPHHBUIGSHINNHMS BIPHBTEMID 2 HTTenihiberev mbHl Lfibal
OB TeITem6euITID.
1. ®eysd QUIbHIhIGeTen UTHBIG6Ts0 2 uwiemrsll LwsTU®BID eTesrblsmrii
DHD UTEHLIL 6cTentienentds GomennghbHd GeuettBID. GILITHEHIHLOM 68
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o welowd CHie OFUIL DG UTGHMEVEHWIUID, i
GeuILBleNEVENWILT QUTRISHSG! sTeaeUT®l OTBILTHEBSEI 6T6MLINSHUID
SMBSHHEE CoussrrBid. (GHMILIL: Geuiuplensy 2 WFHHTeL HFeudSle
LUTGBme GHmBBemal]. Coevid &1y SWibSHIhIsalsd (RevErsd
QWIHSHITID) LWSTUBID GHOMBHSH LTGDHeneOUsiTeN elentGleniiibenend CHie)
CFiIWeID @& 2 5H6|HMH.

2. §ov smemeled GUIGHHHMBE FIILUHHMHH CBTHDHD AHB LUTEHEN6L
Gemeni Hreud LWSTUGHSILGEBS oBBID SiH! Hflued SHHLITH6TE0
(hydraulic brakes) @il siemGemiiiuirs UwsTUHBBEI.

3. swel®sT BYID QTHSHd GETUIS6T Pl réHd @LULID HildHSHe
LT GHBHlenevsHUIS FTFHBHSHI.

4. @@ 6160BL JTeoNed LOGMMTL L HenFHds HIew LeVelIdH6n sleirClsmriiidy gier
Slilene GoMOBTEILTT. Souf LUTGHensv UBBlul SinJsnel
LOGTEDTL L H6MHdH BemibHBIL  LILIGTLB ST .

urty @upelisns QauweouBld 6flgD:
APVHIDIBEHHEGH RemL_Bui 2 eiten ellen T H6iE

SLFHS, urly Supsleng Cumediim QUIBLIGNILE6T STTERIOTS [ Flev
HIIhLIH6T QEIMTHS HEVLILHEVMED. 6IBSHHIGSTL LTS BHLD,
LD60T Q\6TOTGUOT MWD RIS BEVLILIG6VEM6VL.

UTHTFID HeatemTIoUlsy 6L (HeUSH6VEN6V. DLETEV [HIT6GH Besorenimigouiey gL (BID.
BITengl Hel(HdH6NT MPUITS EenevdmsiT alsn GoGeumID. Sewe) GILIHIDUTEID
SHyeunimesr GBUTTILGEHL 6T GHTLIL GemeIL eneULITS G E6Mm6.
HIoIhIGHEHHE IDTWMIGGHLILLL  QIQOIOEU6N60. D4LITEV 6)UNTUIMIHBLILIL L
L6 2 6oo1(h.

610186 ieABeNB O\HT6TTHEVENL 2MMBMIUDELITSHI Sem6ed Hendaumm Gomuriienull
CumBeiiment. eTeniGeu GLOBUITLILITEIG FnBH6VUTH UMMMV CUBIBBSHI. AH
Gomuriny BB el ILUGEBHI. CLOBEHENIL HHIDOHE STT60ID LFLIL

G peNeNF 6160 LISILITEID. 6VTLISVEIV DBMID HT6V 6160113 NEh 6T LITLILY
Supelens @BpID GeucICap GloBmevdeiley HreudhdHen Guidsld uBuwl

CaTL_LUT(H BT 2 (HeUTHEH6] .
”wr
P -9 |
| '
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BILD epevdhanmIssT HLLGUT[HeTey o siteng GuT6L ESmIsL

LememrBLILL I HLILGHISVeN6D. 6160186u Dismeu sIeMBHTS HBHHBNMEN. (1

HreushHev 2 6o @BF euemGWITET BIID PsvdHFnNIBEHHHML Bul eBUBID

lewawitengd @flenssalfss olemg (Cohesive force) eamiuGOHBEI. @b

Biwrengdl HLLICUTHemeTdh GHTHIEUTSI SHye oMmID HIL_LIGUTHeiT

apeudbammibet Cauflend daufsH elend (adhesive force) eeiim ®euj&s

elengenuill GUBIG6Tme.

GUUHBLITEN (PeVBInBIBEHHE BLLLL L slspawrsrg 10 (Sisreug 10 A)
61603 GHMIHOBHTemevaHE L HOID GIFUIOLBID. SAn6iHdl Hend Heifsvlld

6NN BWITEN  (psudanMflenl elend®HelT GFWEOLIBID GlGHTensLITEISI
saujFFugsolp (sphere of influence) sramuG®ms. SUSHBEG DIILTEIET6N
NN BH6IT LM 36001 B LILIH D660 .

2 HrousHsv A, B wmmip C ereimepsiig Coumiu L cos0ddn 1jichemneIéd
BHBHIB. A 6IgID APEVHIMTOHI SAMTHH HeNFH6MEID 2616 616060T
APEVIBAmMBIBEHLMID ML elenen Lflousmer A o _awihd COHT@uUWeT 6lend
SIPOWTGID. B 61601 cps0banmrendl, BHTeilHed (peiiml LUTHID HFeudHeon
Cuopuriyes@d HOUD, BTSN @ LTHID STHBBeUID 2 6166,

B 4@ S1bu@®Hulsd SiH® cps0bammpibes SHUILSTEY D BIDCHTHBU
CaT@uwst slengemwill GuBIBBH. RCHCBUTeL C 6I6IB ApsVBIBI HT6udHSH 6
Gompuriiiev o _sTensHmev (SiHTaugdl Comurs srBplsvld, SPUTEH SHFelsHeID)
UL T BIPCHTHEG lemaamuil GUBIBBSH. JoeTeNey AFHBIDTET H6
AP6VGHFMMIBET BIPLILGH UL 2 6iTemen. 61601G6) AP6VHIMMI 6T16VENEVHE6T 2 6T61
Freu epsvHFMIB6T JmaISHHID C cpsudanmisr SemLelener Lfibgl
SIPCHTHHUI elengenul 2 _eufHBEHl eTeig CFHeleuTHmal.

2 L UGHUImIET GHBGHID 6ThGHAPEOHInNBUID HIeuHHen GLomuTLILchEdb
Carerhouy @fleies ®ujFs elensd@ 6IHITH Couemev GlFUIwL Geuetongusiengl.
@UGIMEOUITETSH  APEVIHTnMIG6TED HeneOWTBBeOTd CFINGHLILBGEBIHI. 6T6eCo,
SHreu Cuomuriniev o siten epsudbammIssT 2 I LUGHulelen 2 6iTern
APELHTBIBENET 6l DFHb HleneLWITBBENEVLICILIBBIGTET6T.

ATV @ DML FLoBlenevulsv QHbd GoustarBLomulledt DGH6d HlensOWITmBIB6EL
(uriiy <Lmmev) FmIoTsd EHHbBe GeusarBiD. 6160l 2 MIGHFFIHlensvulev
QmDBBd HTEUOTENH FMID 6T60T60NBHNBUTEOTEN  AP6VHFNBIHEMENTT QLN (LPUISVILD.
Couml euemadUTlen FnpGeustmm(Biomuisit Hiyeunmeng i Gumuriniene G
WD, HreusFHen Sbe UsuTengl LT Spelendenul 2 6wl THEDMBHI.
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uri @uelmssE BSHBHIHBTLBHB6TE

Bius&est (Waterbugs)ommio Bysrenglins&fsst (Water striders) iBiflen

Gomurinisy mbLbHeiimen (ULID 7.21) BFID (pevHInmIGeT 2 6TCHTHE

BpHeLILGBeUSTeL [Hifled Comurliumerg WL Sulsiien ievevdH S(pSHGHIGSL LI L

LUL60HemHl Cumeiipl GFweoLBHMEH. B B UFFHamen elenlenul Flos OFUIgH]

w6 Bifledl Comuriniey pLHES 2 SHaEBaHl. RbdH MHpmel Uy Epslend

61601 SIMIP b BGOTEMITID.

ouesdtenl 1D LGID GTflensuled wigHem Biflelmbal OeualBul 61hHSHT6V 66dMmITeH

QL 19HOHTETHNMen. G Hed HTFewid iauBylev 2 _meuren b GLo6VEEL(HEHST (M

oo urliIBg FiHBIS (PNHIAIHTGHID.

uriy @upelengenul LUTHGHGID STy elSH6TT:

Carhosiu’ L Hroub s urliy S0eNDFUITeg HIDH60IL GHP60H6 60

LOTWILGHBBSHI.

1. WOT&SUIGUTHETEHET HeVHHBLILG 6V60H H6VLILL D CFTHHMHBGSID ieTen6ill
QuUTRIHSI UFy Qpelmgenuill LUTHSEBSHI.

2. B0 OUTHETHET HVHHBLUSID LTI Gupelengulsi G IenLLl
UTHHHMEH. 2 _HMTeond AHH HenFHmen BT CFmouid &Comeny®
Bflev semrhHeTenCurgl Bfled urly SpelsnFenul AHBRHEBSHI. A6MT60
GOBaITHS HOFUID LHemulsy evevg Camiyd senygeomengl bHilev
H60HBIUBIDLOUTSI Bfled UFiy Gupelengenwid &emBHHMBEI.

3. WM LID OQFevSHausH Urlily Supeindemul LUTHHGHWD. @@ DT
Rm Hrousdsn aublus WenCeml L Hemd CFsnbSIoCurgd Uiy Sipelend
GoOBEMSHI. 16T L LIUBGIDCUTSHI Geuaiiiym elsngd Hreuriugrnies 155
GeweoL (b Hreu Gomuriurengd AHSfedeiu’ G Uiy @upslengule
SHRIGID HAIMIDDHEG 6THITHF GFUweoL®BID. 616ei@al LTy E)(pellend
@EMBUID.

4. OeuupleneowiTesigdl HIOSHHeN UTLL SpeNenFenul IDTBBICNGH (LPHHI
UBIBTHBBISENBS. CauILBmeAH S THGICUTHI Uiy upslengd ChFLIGUTEH&Hsv
GOBBEBH. @ Fiw QeuiuBensy GrBHHsSHBG t °C &0 Uyl
Suelmagwrengd Tt = To(l- o t) @b T seiug 0°C Geuplsnsouiev
uriy @apsiens wmmie C etediugl uyiiy Gupeleng GeulLBlsnsv 6rew.
rRIBensv  Geuliuplensouiey urliy Gapelmd gif. golsmelied HreusHMEGD
QUTUOHGHID 2_6TTel GeOL LGS 0BEBHI. 2_HTTEOIOTH HF6T LDTRIHlensv
Qeumiuplensy 374°C. etaBeu, Sibd Geuiuplensoulsv Bifledr Ly Eapslend
GLOWTGID. GUTENILTOUTEL slsdilieuf UL S(pelenddh@ID LoTBIHenev
GeulIumlenevdGID 2 6ol (IPpHBU CHTLFenu UfbaHIenTHHM].
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3

£
Tr: TU [ll‘_]

QurgiemolibheH S

t n
Tr:T(] [1;]

@a 1 1WsFFflwrer wHlnUs CBTHHHMBE. Bhi@ OCousuBaiy HrouhieceEmnodd N
wrpuG®ss. t wopd 1. esmumer HealGauiLmemsouisy (Gdsveisit iemelsv)
wpemmGui Geauplensy OBBID WOTRIBEN6L GEIILIKEMNEVENUIS GHNHEMBEI.

uriy @apeisns:

ugliy @pelend sleiilg Hyeuhisesd @ LWL AGID. HFeN (APeLDHFnmIcb6T
HHIGETTeV SUIeB SleTe) 5T Lmurlienu el SiHeimbHl CFwsouBid
QOhelmsam 2_afEpg. HrasSar UBiLTile @red BaSEBEG GSSTH

1

QFwevu®BID elewd uriy @upelend elaILGBD. B HeT Bevd NM™ .
ugin] @upelenguleir LIWIGTUTHEH6IT:

o FHrahiseiey b CbomiusBed Sryewid UFly Gupelms DGLD.
SHTOUTHIBHENED MFEOID HFibHET Hen] BLHH 2 _HeBMH. HTeuy Geujamer
By peVHInBIBmeN 2 MBlehsiBmdHl. MF6VID 616im GIosvedul @GHIPTulsy
Biswismlp gHpL" (S1BSH aIpD aGlydeiey @g bl Ligniesr)
6160y OlFWIeVUITL I960T SHTT6eoaIons b GBsomBmaHl. SSHm@ bifledr Uyl
SpeleDF SHTTENIOTH SIHIOBHMBS).

e o GHUIL umwelBE WeFFBW UBUTimU GHID algelDd Gomern
QIQAID GHID. OAFH6NT BITENIOTHHHTEN HFUSHHIGMB6T CHMET AIRIHMSH
CUDISoT360T.

o Bfletr urly @Qupelens Sryewionsd BHiFFeobGHuimend Hiflsd LTiisv
(115591 s S YIG 3G Y

® &LV GamhoHeminisr Gurgl reVIdlEsT SliLemevd Fmmevid Camiiysd
HIBETTH6IT Dl6V6VG| 6T601GlemIeNUIS BT (HEUTTH6IT. ENH6M BT EwILDT S
SLevbfer LUriy @pelend GemmbEHl SLILeIsT 5GHTeT HTHBAPD, BHileTev
gMBUBID UTHIIBHEHID &6NBEHITN360.
Sreauggiel, Csriys@OP wipIid &TBBIe GUWIPEE 2 6T Wme WHBHID

BPBE Weenj elUTHHSUTHI, HeudHHe CBUTLILY @ HEWOSHMBH
QaTHIDCUTHI eueneaNTH NMHBBBSHI. HFU—HTMM SA6V6VHI HI6Y — UTU]
@emLLIUGH I Hettenoenwil GUTBISHSH @ewL LUGHuIev uriy @rpsilengule
GTeNOGHIIL oTBUGEBEH. 1oTBTeH, UFly @(pelsngulsi @&ryewmiord GLojesur
AMLLILUGHH BT D BMensLLl GILMBBIETET6.
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GRUAL L umeId@ GuBurliuTaigl 1W0ed GHmBbe UTLILLET FMID BBeN6evDH

CBmenghHGID. RbdH BMNTITHHTL HreusHeTuITergs GHTen algsnsil

CUUIBBH. (FBu ATSEIBG) @@ BiwdBen GLBUTLL eIEDETHBBHSTEV,

HreusFHen 2 6 woB@ID Geuailiys GosuriyselemL Cuw oipHs Coupiur®

A mBGID.

. BiosHer Guomuriiy Fwgemorsd @amindsr, urliy Gupefenauimsd
o maur@d slemaamen (T, T) B Guomurinish QBTGB 196 eMPBUI
dHOTHITHSF GFweoUBID. 616eBel APevBHamMled BHTe OHTGUWIET 6lend
SIOWTGID. FloHem HFUIUTLITey SHFeuliussHHe DA(IDHHIOTISH
UTWILGSSHPE DAIHSHHHBE FIOTGLID.

. BiosSen CBUTTIY clenemb I STeULLLT6Y B Gomurinlsvisiter
@6ACUT[H epsuBHFamID Gomurinisi GHTHGSMI 196t euAGUI LTI
Supelenauien aryemionsd (Fr, Fr) eleiim elengsdenen 2 _ewibib.
olengmene QW CFeuadd SamIBenToll LIfled, SHenL &6 BIH6i
60IeMM @6NIM FLo6 GFWIILL (B, OFhGHHIH GmIH6T Fnl L LILBEH 6360
sTeBer LUTINIBG OFBIGHHTHF CFUIOLUGID GCGHTEGLUUIT 66naUIT6IS
BIoSS eusnenbd UFINlsnbgH GFueouGiHmE. QEH6UT60 m Gelbd
Gomurinisr 1581 CFweoU®BD CHTGLWIET 6enFUITEIEH] N6 NIDUISHENS
CrTeH&d o _eTBBTESUID, @M GWIhs Guomuriniss g Gguisou®iD
CBHTEUUIST 6MenFUITEIS 6IN6TE)] WIDUIHMS GhHTHE CleuamGHTHEH D
GFwsouBID. 6T6eI8al @ BFHEHE lenehHdH GoBUTLIL FLoBlensvuTsw
Ambd, GWHH LUDBHH6N NnFUITIH G LbodHIHen lengenul 6l
SHBIOTH  QHBGID.

WY wBEID BiwseTuigieT WBmawwpdHsi

FRIGOPBEBID HIOHHIB6THEHID LUTLIL G(16end BH61l6d BTy 6uILo B
Camenmalgenalll GUIBIPIBE. BHIIDS HieM DVeLFHI GOIY DB UIIBAT6L 2 61T
AWHHID Oouerl AWHHHMS L. AHBIOTSH QHUUSHTE0 GO Di6V6VGI
BIOHHIOTULTIH 2 6DL IFH6V6M60.

biosHHevieen sTHPIS GLOIPUIeDIET Wen®dWIIpSHBHID:

R anb Gerew srmmmies GOl eerm T estip uriiy @upslenaenuid
CaramBsiten BILSHenIen SMULSTHD BHHIB. P., wmBpbP, eremuer (pemmEu
GIPuledr GeueiyBLOBBID 2 1B SIpHBHTGID. SUCUTH GLOYuIsnIsiT
Wemaswipdsio AP = P, - P, ay@b.

STBBISGOPUIDIET MBI SHHMBHD SHMNHBIL, DG 1H GFweLLIBHID
lenFHmeNd BHHBICAITID. SHTHEHTEN aMgeN GHLOIPUTEL 6ena Henerd
BMHBIDCUTHI BIDHGHH HemLLILGI,
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. 2mR Benapsiten efleMibenud &Ml eueorymors Uiy @upsienaule
BIFeIord GFweouBd elengwreis Fr = 2mRT
i. TR’ eBHE0 G uriley susolypore QFwesoLBD Ceusfiiyms
SipSHOTar P, 9160 o meuren sflens Fp, = PR’
li. P, etepub 2 1 1m S1pHHSHHM60 gBUBID G LImIorse  Glauwisou®id
ensd Fp, = P,mR’
@euseng derfledl ClFweOUTL LT6D STBmIS GOID FoBemeoulsy SHUILSHT6V
FP2=FT+FP1
P_nR? = 2nRT + P iR?
= (P,~ P)1R? = 2nRT

2T
Blemaswipsso AP =P —F Y

Camiysd @PuIeIsT WemSWIIDSHSHID:

R @i T upiny @uelemsuip Gerew. Gamiys @GO @eienmd HHBHIsD.
Cariyd GWIHHEE STBBIL T GHTHID SHUILIYDB6T, GUIPule 2 I LyBID 66imID,
GeuafiiiymiD BOBTENBID 2 _siTenenr. slerGau UFLIL GpelenFuITed gBUBID elend
2 X 2mRT. Bamiysd @Gulifuisi g GFweouBid LevGeuml elena denmels,

. uriy @apslewaulemev susolimoTs GawieolBd oleng Fr=4mRT
ii. Qeueflyp SIPSHSSHTEL aIeLILBIOTE QFwWLGD olems Fp, = PR’
iil. o1 B SpSHHHaTe GLIBIors CFwudD sfems Fp, = P,mR?
GUPwTersl FoBlansouley o stensrey Fp, = F1 + Fp,
PR = 4nRT + P R?
= (P,— P)nR® = 47RT

Blenaupssn AP =P —P = %

biwsHsiefulgist 1en&wIIpSHHID:
R ayewin T upiy Guwelemsuld GaereniL Binddlel qeinfeneid &HdHIs.
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(TR?) AP 5556

Manidhanaeyam Free IAS Academy
www.mntfreeias.com TNPSC Group - II & ITA- Preliminary Exam Study Material



MANIDHANAEYAM FREE IAS ACADEMY - TNPSC GROUP - II &II A - PRELIMINARY EXAM
UNIT - I - GENERAL SCIENCE - PHYSICS
bidgleiuls Gsv GFwevLBID LsVBaIMmI 6Ylend H6NT 66

i uyiy @uelemaulsnmev aueoliypoTes GawsouBid efeng Fr=2mRT

i.  GeueMium AWHHHHNTEL eueOIILBIOTS CFwievlBD elend Fp, =
P, mR*
i, 2 I up SipsHsHamed GLysors QFwcoudD eiems Fp, = PR
BinsHaien Fwpmeoulsy o eatensrsv Fp, = Fr + Fp,

PZT(RZ =2nRT + PthRl

= (P,- P)nR* = 2nRT
Olem&WIIRSSID

Ap=p—p =20
R

BISOLEDID  BIDID6
vHH 6T ComPulsy Gauilsient (capilla) eeiugei DFHBHID (Plg  ITUSHTEID.
GIOTUIS6T (1pIgulene)] CoeveduwiHTd SMHHHTEL Hyed GCsomieugkl AHHIOTSH
AmdGD. 10HFANPW Ml LID CBTa. @GIOTUl ‘ BIGRILENIPSEGIOTUL' 6T ILBLD.
BBUBWID HBHS SNENITY BISILDIDSGIMNL @eenn Bfleo ChjbGHoHTS
O HHIDCUTH BITerd GLoTulsniem Gosv@rTHd gmIBmE. GLomTuisy BHiflsr
L LD Qeuafuisy 2 616l IDL L HewH 6L ARBIOTH EHBHGID.

BISTTLEDIDHGIOTENU LTHTFHHV AONDSHHT60 LUTHTFAPID GLOTUTnI6T
SIPCHTHSH QWHIGID, DSTOH GIETUTeL UTHTFHHe 10 LID Oeueluievisiten

L L GBI GmBaITd SHbESID. B HILIOUTHEHID FhEHdGD

AL 5Hv Ciameniid @eig 90°M 6l GHevmeuTd GAHHSHTEL HISKTLMID 6JBMID
gMBUMBID. 1DTBTS, BIOIPD, HLICUTHEBHID FHHSGIL HHv BajEammemomengi
90°m 6l ANBIOTH E(HHST6V HIGWILND HMHBID 26001 TEGID.

0B ChriGSTa GTuisy BiwD GCDIOIG ee0H SIEBBIGIS BHIETLEDL
BIEDIDS)] S6V6VFH! BIGOTLNIDG GFuleouT(d 6TedlILBID. HI6STLEHLDE GHLOTUT60T

el L HendHll QUTEISHS! B OIEILLL 2 Whisendd GnBsomid 160605
BIPMHIGID.

B (@) ungga (el )
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BiGwILenID Bienpeiled GEFUICOWPENMLI LILIGTLIT (B 61T:

® HITenILCWIBMHHEN SHTTEIOTS LO6T 6M6TTHEEIGTEN  6T6800l6wTULIT 6]
Hiflulev GBsv gWIBPMBEHI. RECHELTEL HTEUTHHL EEMEVDHETHHGHID
BenendEhHdGHID Caufledmban 2 uljgrm (Sap) GuwGsumiBmal.

o 92 nehdi HTENTIH MOHU 2 NBEehFDBSI.

o  HaNdH6Mel(hba SHevatenty OHTLFhFHI eugul HiwILenpd GFuisour®
CHEMOUULITETHTGID.

o CHTMLHBTEVRIBETD LHHH DML B6T MBI SiswiuLILIGS 636t .
gGletenlley LIHHE 1601 SH6VEVI6TTEN  [HI6HT6INL HINTThIG6T 6XUIT6n6lHh G
BISHTLDIDS  GHIPTUISHENTS GlFUIeOLIHE6MMB6M.

QuyGlereeulsir GHMMID:

QujOesreneduiest CHMBHDeoUY QIFFF) QLL HHO 2 _6iT6N SiIpdhed GRUIeVTSH,
UTGBneOWIBB, @TevE BlwBuisiien BIobGHs i(pHH BB, BUidd BB
OBOID HleneOWTBBeL HulBBlel gl HHOHTEnS 6IBUTGHID TfeduwITEGID.
6N (P EMBLILIY

%—&-%VZ—I—gh = onmledl

A5186u CUIFGIeTeVlUledr FLOGTLITL TESID.

QujQerened BaBMHEHI6H LILIGHTLIT(HH6TE

GHMBHBHTMBANL FneIH6T HTHB eIMBIUIILIBHH6:

(PBBTEVHRIBETED BB DUVEVGHI GlgenTFHalel CoBenenTHelT FTiileuTd
QIGRIMIDSBLILL L 6o @hiE (WwHBuorer Siplelulsy Sryewid GLjGeemsvluled
HHHISHHLIG  SIEDIDOIGHTVMBHEDB6T  FHeDBHBTBMI B6V6VG! L|UeTlsv E(HibI
LIT &1 & B LIL[HB60T360T.

Huwievsrmml eisibCurgl wmm UGHDEHHE CFHID JBLL TEISHISHID GHlQend Heillsn
FnenJHeT HIHH eruupip. GujGeremeduistr GHmmLILY SUHECauBIOTS 6M&iID
BIHBBTEIH Smenfb@HE0C P elsiy @mpby SWHSHMS GHUGSHIBBS.
FmemyHE HOpulsiten P, e160iB S1pHHID APBIOTGID. 616066n BbH D(1DHD
Coumpiur® (P, — P)) Guev@présdul o _hal elendenul 2_heuThd Fnen)
CuoOsoapibll ®TBEIL6T Caihdh HTHH sIfWILGEBSI.

eloren @mbemad o wijshaev (Aerofoil lift):

areTFHulent SmobenddHenTeigl, GsoUGTH BHpUuGHHemWeil AHBIOTH
QUEMSTTHAHID, (LPeTLGHUT6H (pement 1T60TLEGHE (LPEMEITENUISIL.  DIFHEVLDT HAYID
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AAMmBSITBI MYIHIDESLILL_ (H6TT6N6.aUTeDTTEH SubiGIpCUTSHI E3mdenaullsst

&(psiten BTHBemBOI @pHenaules Gsou@GHuilsy 2 sitem GTBmI CeudbloTsd

bBHBDBSH-

GuFQesreneduledt HH NG @BHmBUIT BHIUGHUTL 2 _6iTem (S SHIOTEIHI,

CsvLGHDWSIL. AHBIOTSH HUUSTEO FHH aIMiibHSH 2 _WIfHH6v sleliLBLD

CevBrTHEU 2 _hgielemns Ogulsoul B g5 autenTjGHenul Goev@hHTHE o wird

CFUISMBEI.

yedrgedr GiL_[F(HLIL:

Leiiged &HLFGBLIT6L eTfleuru| BistgHlensmulsdt euduited SAHH HengGelddHIL 6dr
GCeualeBmBMEHI. RHEOMTEL GHETUNY 2616 SIPHHID GHOBHMBSHI. 6160186
CeuefdbarTmmrengl Geaisiord AGLITDIET STBBIS Hmuier emhul HIMIPHE
sTfeUTWEYL 601 B6VHSI [B6V BBF GLeDfdH SHHBBHI-

Geusiafioredl (Venturimeter):

QbBmNTIHI, @@ GOTulsd ePCul CFeVID DA1pHed GBuleoTd BFIDID UTUD
IHHMSB (S16v60GI UTUID Bousid) Senel 2 HBmH. BFH GUFGeemedluiesr
CarmmHTHe SMgliLen_uled QFWoLGBBEL. BH A wBmid A' 6 Bm Dib6is
GIETIBemend OomaBerendl (GmidE Geu G uring A).emer B erem
GUISTE (HNISGOIL_BUUTTILY a) GOTUl apsvld SenewrdaLliul (Heitener. U
QUYeN D(IPHSHIOTNWLITEIHI SN DIB6IB LOBEID G DIBEVT 60T
GLTLBEHHDML G RenendBLUILL B6ITeNHl. NPHSHIOTNUTD 2 _6iT6eN
HrousHen ALFHH Pm’-

A @60 2 6iten SiBmevIDTeN LIGHUTEVI6TET LITLIDSTH6N A1pdHID P, er6his. 'p’
SLFSAULT V' HenFCaudsHFHev LIMLIDID @GIOTUTenIsiiGer LITULISISHT6D
GmidevTer UGHUIeL DiHenr Coudld ‘V," o1l ADBFSBBSHI 6l BHFHIB.
GuFGeeTeulel FoeUTL 196 LIp BbhFH Goud SF®FLUTRIH B @60 2 _siten
GBIBW uGHuUIe UTIIDSPET SipdaoTer P, eeid &mposBma. seBeu A
@D, B d@ib R 8w 2 _siten i1pdhd Ceupurrewg (AP = P, -P,)
AWPSHHIOTeNUTsy 2 sitem HreudFHenr 2wy Geumumi L mev Sienedl (ILUGEHBSI.

OHTLFIoTMedld FLOGLITL 196dTLIg
Av, = a v,

DISHTEUSI

OuGleremeuledr FoeTUTL emL L1 LWITLBHS

v v: 1{A )
P1+p?=P2+p?Z=P2+pE ]

—v,
a
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GBIl FLo6IUTL 1960[BbEHI A(1HHSH CoumurL_rerg

oaniBen DiHediy @GoTuler A (penemuied Hiyeu @l L HFHeir Geudbid

, 2(AP)@ ’ 2(AP)a*
Vl = 2 2 :>vl: 2 2
p(A”—a’) p(A~—a®)

OBOID @@ eMemmguisd A 6 emduirall uTilhgl OF6vevID HFeudHed LHLOGH,

2(AP)a’ 2(AP)
——-=4dA 57
p(A°—a’) p(A°—a’)

U uweruT B o6

QuiQesteneduledt CHMMIOTENHI, (LPHBUIDTS HTENLIGBISD 6)THEHIH6 60
SMFUGTL LY, elgdbl 19 LIDLH6I, CHelILmeimsT DHUINIBNB 6)IQeNNIDEH L]
LWSTUGDBEHI. 2 _SHTyennond  SrFLCTLLfled @pmiiipsnen (NOZZIe) ereriu®io.

Hleoremoiul  GHlemerTulsdt eMPUITSd HTHMBTEISHI 106 Beumbiorsd 2 6166 aIHBBH.
@bGmIeilen Hietrenlil BHLHHIILGHUTL APSHHID GwBHBUILL B, G GFmsv
DeVeVGI TFlOUT[HET 2616 BLILL L L 631 BH6V6IY LIBBeNeUILDE & FiuiTe
SieMeey SGTHBMID TAOUTHEDHID HEVHBLILGBBH.

§oobH 6lemev aUEOMID LHBEH — HTJERIID:

QR Flevhe 6UEM6V [HTID 6lENTMININS Ml I0HOD SIIITEIHTGHID. FevHS)
ausmeLUlell @ GH6dll BTEUTENGHI AH6 HeBeDWSIL Lsv H{UITID DL HIG Blewm
Q®meni UBHGID LFFHmeNnsd HBHHD QUIOID. HevbGH 6IensvUT6I UG 6w HID

Gamymuors 4.5X 10° Nm™.

Manidhanaeyam Free IAS Academy
www.mntfreeias.com TNPSC Group - II & ITA- Preliminary Exam Study Material



