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02 jk m˙Éf√oh

yhsfv%d,sla ;dCIKh

fmr isgu hka;% iQ;% ls%hdld˙;ajh i|yd yhsfv%d,sla

f;,a mSvkh fhdod .kakd ,°' hka;%hl ls%hdlrk fudagrh fyda

tka‚u isg p,kh l, hq;= fldgi olajd n,h f.khdu;a ta

iuÛu tys jHr®:h (torque)fjkia ls¯u;a fuys° yhsfv%d,sla f;,a
u.ska is≥fõ' ir, ksoiqka u.ska fuu ls%hdld˙;ajhka y∫kd .ksuq'

(A)jd;h

mSvkh ls¯fï° jd;fha m˙udj wvq jqj;a øjhl m˙udj
fjkia fkdjk whqre

yhsfv%d,sla ;dCIKh nr jdyk fukau hka;% iQ;% j,

nyq,j fhdod .efkk w;r ta ms<sn|j ir, wjfndaOhla by;

igyfkka wjfndaO lr .; yelsh' tkï fuu A igyfka olajd

we;s wdldrhg jd;h fyda ´kEu .Eia j._hla jeä mSvkhg ,la

lrk úg tys m˙udj wvq flfrhs'  tfy;a B igyk whqre f;,a

muKla fkdj ishΩu øj j._ mSvkhlg ,la lr tajdfha m˙udjka

iqΩ jYfhkaj;a wvq ls¯ula l< fkdyel' fuu .=Kh ksid ,Sjrhla

fhdod .kakjdla fuka tla ;efkl isg ;j;a ;eklg n,h f.k

hdug fuu f;,a mSvkh fhdod .; yel'

������

(B)f;,a

������

ABS fí%la moaO;s
iy

g%elaIka fldkafg%da,a

ã'tï'tï'oikdhl

fuu fjí msgqj ilid we;af;a fuys olajd we;s

ABS fí%la iy g%elaIka fldkafg%da,a hk .%ka:fha fojk

m˙Éf√oh ;=,ska ,nd.;a lreKq weiq˙ks'
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yhsfv%d,sla ;dCIKh u.ska ldr®hhla lrjd .kakd tla

wjia:djla by; igyfka olajd we;' tkï fuys fí%la mev,h

md.k úg fí%la IQ wE;aù fí%la ls%hdls¯ug fhdod we;af;a

yhsfv%d,sla mSvkhhs' fuu ls%hdld˙;ajhu  ,Sjr fyda flan,a u.ska

,nd .; yels jqjo thg jvd fuys° myiqlï /ila ,efnhs' tkï

,Sjr fyda flan,a  fhdod .ekqfï° is≥jk >r®IKh iy jeä bvla

,nd.; hq;= ùu jeks wvq mdvq fuys° we;s fkdfõ' tfiau ,Sjr

l%ufha° ,nd.kakd hdka;% jdish fuys° b;d myiqfjka ,nd.;

yelsfjhs'

ksYap,j we;s øjhl hï ia:dkhlg mSvkhla we;s

l,fyd;a tu mSvkh øjh ;=, iEu ;eklgu tlf,i .,d hk

nj wms oksuq' tu uQ, Or®uh Tiafia fuf,i yhsfv%d,sla mSvkh

wmg fkdfhl=;a ldr®hhka i|yd fhdod .; yels fjhs' by;

igyfka jqjo ˙h≥re fí%la mev,h ;o ls¯fuka tys ma,kacrh

.uka lrk (F2) ≥rg idfmaCIj fí%la ,hskr fol wE;a ls¯u is≥j
we;af;a mev,h u.ska udiagr® fmdïmh ;=, we;s l, P mSvkh
ù,a is,skavrh ;=,o we;s ùfuka tys msiagka fomig ls%hd ls¯fuks'

fuys° f;,a u.ska is≥j we;af;a udiagr® fmdïmfha isg n,h

ke;akï f;rmqu ù,a is,skavr olajd f.k hduhs' fuu f;rmqu

idudkHfhka wms rd;a;,a fyda ls'.a?ï j,ska idudkH jHjydrfha°

y∫kajkq ,enqj;a tys° fhdod .kq ,nk fmd≥ tallh ksõgkh fõ'

tfiakï fuu yhsfv%d,sla ms<sn|j wOHhkhg fmr tu tallh

ms<sn|j idudkH oekqula fyda uq,ska ,nd isáh hq;=h'

fí%la moaO;sj, flan,a fyda ,Sjr u.ska is≥jQ ldhH_h
yhsfv%d,sla l%uh u.ska myiqfjka lr.; yels whqre

yhsfv%d,sla f;,a

ù,a is,skavrh

fí%la IQQ

fí%la meve,a
wm fyd¢kau okakd n,h

f,i .=re;ajdlr®IK n,h ±laúh

yelsh' (Force of gravity) iEu
ia:dkhlu isg mD;=úfha uOHhg

fuu n,h ls%hdlrhs' th ukskq

,nk tallh ksõgkhhs'(N)
.=re;ajdlr®IK n,h fuu igyk

weiq˙ka wmg fufia wr®: ±laúh

yelsh' tkï ≥kq ;rd†hl ls'.arEï

1 l nrla t,a,d ;enQúg ≥kak

my;g .uka ls¯u i|yd ≥kak u;

fhfok n,h ksõgka 9'81 la f,i

.Kka .efka' tkï th ls' .arEï

tll nrla we;s jia;=jla u;

we;sfjk .=re;ajdlr®IK n,hhs'
ls'.a' 1 l nrlska we;s
flfrk .=re;aj n,h

fí%la moaO;shla i|yd yhsfv%d,sla l%uh fhdod .ekqu

fuys olajd we;s wdldrhg fí%la moaO;shla yhsfv%d,sla

l%uhg ls%hdlrúh yels fjhs' fuys udiagr® is,skavrh iy ù,a

is,skavr tlu úYalïNhlska hq;= ksid udiagr® is,skavr msiagkh

fi'ó'4 la ;o lrk úg ù,a is,skavr msiagkhla fi'ógr® 1 ne.ska

ne.ska msg;g .uka lrhs' fuf,i udiagr® is,skavrh iy ù,a

is,skavr tl iudk úYalïnfhka hq;a ksid udiagr® is,skavr

msiagkh u; ksõgka 10 l n,hla fh≥j fyd;a ù,a is,skavr msiagka

u.skao tu ksõgka 10 n,h ta wdldrhgu we;s lrhs'

by; wdldrhg moaO;sh ieliQ úg udiagr® fmdïmhg

fhdok n,h ta wdldrhgu ù,a is,skavr msiagka u.ska ,nd.; yels

jqj;a tajd .uka lrk ≥r wvqfõ' ù,a is,skavr úYalïnh wvq

 udiagr®  is,skavrh

ù,a is,skavr 
�
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ls¯fuka fuu msiagka .uka lrk ≥r jeä lr.; yels kuq;a túg

tys n,h wvqfõ' fï wkqj fí%la moaO;sfha b†˙ ù,a is,skavr j,g

jvd miqmi ù,a is,skavr u.ska jeä n,hla ,nd.; hq;= kï l<

hq;af;a miqmi ù,a is,skavr úYalïnh jeä ls¯uhs'

fuu yhsfv%d,sla l%uhg fí%la moaO;sh ilial, úg

,efnk ;j;a jdishla kï moaO;sfha fí%la IQ ish,a, v%ïj,g

fya;a;= jQ miqj muKla tajd f;rmSu  wdrïN ùuhs' fï ksid r:fha

iEu frdaohlu fí%la tljr ls%hd ls¯u is≥jk w;r tu.ska ukd

md,khlska hq;= fí%la myrla ,nd.; yelsfõ' tfy;a fuys we;s

fodaIhla jkafka moaO;sfha tla ;efkl ldka≥jla we;s jqjfyd;a uqΩ

moaO;shu wlS%h ùuhs' miqj ksr®udKh jqkq fí%la moaO;s j, udiagr®

fmdïmh m˙m: follg ksr®udKh ls¯fuka tla m˙m:hl

ldka≥jla we;s jqjo wfkla m˙m:fhka fí%la md,kh mj;ajd f.k

hdug yelsùfuka fuu wka;rdodhl ;;ajh u.yrjd .; yelsúh'

fuys° uq,skau wms wdrïNfha fhdod .;a ;ks m˙m: udiagr®

is,skavrhl ls%hdld˙;ajh y∫kd .ksuq'

■ udiagr® is,skavrhl  ls%hdld˙;ajh
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fuys olajd we;af;a fí%la udiagr® is,skavrhls' uq,skau fï

i|yd wh;a jQfha ;ks is,skavrhla kuq;a miq ld,fha° th is,skavr

folla f,i ksr®udKh jqks' gekavï udiagr® is,skavr® kñka th

ye¢kafjhs' miqj fuu fmdïmh nQiagrhla yd fhdod .ksñka mfhka

fhdok wdhdYh fndfyda ≥rg wvq lrk ,°' fuf,i ixlSr®K jQ

fí%la moaO;s wOHhkhg fmr wms uq,skau fuys ;ks is,skavr

udiagr® fmdïmhlska wOHhkh wdrïN lruq'
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fmr msgqfõ  olajd we;af;a me/◊ r:j, fhdod .;a

udiagr® is,skavrhl ls%hdld˙;ajhhs' moaO;shg yhsfv%d,sla f;,a

imhk lkafÜkrho fmdïmh by<ska iúj ;sfnhs' udiagr®

is,skavrh ks;ru fí%la f;,a u.ska msrù mj;sk w;r fí%la myrla

i|yd mqIa frdâ tl ;o ls¯fï° n, ≥kako yl=Ωjd f.k b†˙hg

tk msiagkh b†˙ mSvk fÉïnrfha we;s f;,a mSvkhg ,la lrhs'

fuys° uq,skau lma fjdIrh u.ska nhs mdia fmdar®Ü tl jid ouk

w;r bka b†˙hg isrlr .;a f;,a iïmSvkh ùu is≥fõ' tu

mSvkh hgf;a fpla jE,ajho újD;j mSvkh jqkq f;,a ;s;a b˙

j,ska olajd we;s whqre frdao j, we;s ù,a is,skavr fj; meñK'

fí%la ;o ls¯u is≥fõ'

fí%la ksoyia ls¯fï° udiagr® fmdïmh ;=, ≥kak u.ska

msiagkh miqmig ;,a¨ lrk w;r tys° ≥kak u.ska lma fjdIrh

miqmig f;rmSfï° th yels,S b†˙ fÉïnrfha we;sjk mSvkh

iu ls¯ug f;,a imhkq ,nhs' ta w;ru fpla jE,ajh yryd frdao

i|yd hejqkq fí%la f;,ao kej; fmdïmfha mSvk  fÉïnrhg fpla

jE,ajh yryd meñfka' tys† b†˙ fÉïnrfha mSvkh jeä úh yels

kuq;a tfia fkdjkafka nhs mdia fmdar®Ü tl u.ska fuu mSvk

wka;rh  iu lrk neúks' fuys° miqmi lma fjdIrh ls%hd

lrkqfha miqmi fÉïnrfha uqødjla f,iska mu◊'  by;

ls%hdld˙;ajhka i|yd fuu fjdIr® ls%hdlrk ms<sfj< ;j ≥rg;a

y∫kd .ksuq'

■ lma fjdIrfha ls%hdld˙;ajh'

lma fjdIrh u.ska f;,a mSvkh ls¯u iy ksoyia ls¯u

fuu A igyfkka olajd we;af;a msiagkh b†˙hg

f;rmSfï° lma fjdIrh úys°fuka f;,a miqmig ldka≥ fkdjk

f,i uqød jk wdldrhhs' bka,Ü fmdar®Ü tl miq ls¯fuka miq b†˙

fÉïnrfha f;,a isrjk w;r th mSvkh ùug mgka .kshs' B
igyfkka olajd we;af;a mev,h ksoyia ls¯fuka miq msiagkh

wdmiq meñfKk wdldrh;a tys° n, ≥kak u.ska fjdIrh miqmig

;,a¨ ls¯fï° th yels,Sfuka we;sfjk ysvei yryd f;,a b†˙

fÉïnrhg we;=Ωj tys ˙la;hla we;sùu j<lajk wdldrh;ah'

■ fpla jE,ajfha ls%hdld˙;ajh

(A)

jka fõ jE,aõ

fpla jE,ajfha ls%hdld˙;ajh

fuu igyka ;=fkka fmkajd we;af;a fpla jE,ajh u.ska

is≥jk fiajdjhs' A igyk tys ksoyia wjia:dj jk w;r fuys
fjdIrh ueo we;s jkafõ jE,ajh u.ska hï iqΩ mSvkhla fí%la

moaO;sh ;=, isrlr ;nd .kshs' moaO;sh ̇ la;hla fkdùug;a jd;

nqnqΩ we;s fkdùug;a fuh Wmld¯ fjhs'

B igyfkka olajd we;af;a fí%la ;o ls¯fï° fÉïnrh

;=, we;sjk mSvkh u.skau fuu jkafõ jE,ajh újD;j moaO;shg

f;,a we;=Ωùug bv ,ndfok whqrehs' C igyfkka olajd we;af;a

fí%la ksoyia ls¯fï° moaO;shg hejqkq f;,a wdmiq fmdïmhg tk

whqrehs' fjdIrfha yevh wkqj tys jg rjqu yl=Ωjd f.k fuf,i

f;,a fmdïmh we;=,g .uka lrhs' fjdIrh yels,Sug ;rï mSvkh

m%udKj;a fkdjqkq úg th A igyk whqre yevh fjkia ls¯fuka

bka Tíng we;s mSvkh moaO;sh mqrd mj;shs' f;,a WKqiqïj

m%idrKh jqkq úg is≥úh yels fí%la nhskaâ ùu je<elaùug tu

jeä f;,a fmdïmh ;=,g ksoyia ls¯ugo fuh Wmld¯fõ'

wm fuf;la wOHhkh l, ;ks msiagkh iys; fí%la

udiagr® is,skavrh me/◊ r:j, fyd¢ka fhdod .ekqkq kuq;a fuys

we;s tlu fodaIh jQfha k,hla ì∫kfyd;a frdao y;fr®u fí%la

wfydaisù f.dia r:h oreKqq wk;=rlg m;aùug we;s yelshdjhs'

fï i|yd úl,am ms<shula f,i m˙m: follska hq;a fí%la moaO;s

ksr®udKh jQ w;r ó<Û msgqfõ ±lafjkafka tu ksr®udKhls'

(B)

bka,Ü fmdar®Ü

msiagka

lma fjdIr®
(A) (B)

fí%la Ths,a

msiagka

lma fjdIr®

(C)
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■ m˙m: follska hq;a fí%la moaO;s

(A
)

(B
)
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fmr msgqfõ olajd we;af;a m˙m: follska hq;a fí%la

moaO;shls' fuys° fí%la k,hla ì∫k fyd;a fyda ù,a is,skavrhl

iS,a tl mΩ≥ù f;,a ldka≥ jqjfyd;a iïmQr®K fí%la moaO;shu wlS%h

fkdjk w;r frdao foll muKla fí%la wlS%h fjhs' túg b;s˙

frdao fol ;s˙x. i|yd fhdod .ksñka ˙h≥reg r:h k;r lr

.ekSu iy fiajd ia:dkhla f;la r:h Odjkh ls¯u l< yelsfjhs'

by; ls%hdld˙;ajh i|yd fí%la udiagr is,skavrho

msiagka folla iys;j ksr®udKh flfrk w;r tjka udiagr®

is,skavr y∫kajkq ,nkafka gekavï udiagr® is,skavr (Tandem
master c linder) hkqfjks' by; igyfkka olajd we;s moaO;sfha
tys uq,a fÉïnrh miqmi frdao fol i|yd ls%hdlrk w;r b;s˙

fÉïnrh b†˙ frdao fol i|yd ls%hdlrkq ,nhs' tfia fkdue;sj

fuys tla moaO;shla b†˙ jï iy miqmi ol=Kq f,io wfkla

moaO;sh b†˙ ol=Kq iy miqmi jï f,io l;srhla f,ig th

ksr®udK lr ;sîugo mqΩjk' ju iy ol=K f,i fuh ksr®udKh

fkdlrkafka túg ;ks fí%la moaO;shla muKla ls%hdlrk úg r:h

tla me;a;lg yerfjk neúks'

fuys olajd we;af;a by;ska i|yka whqre l;srhla f,i

moaO;sh ksr®udKh lr we;s wdldrhhs'  th Diagonal split  l%uh
kñkao ye¢kafõ'  fuu ksr®udKh wkqj fmr igyfka A wl=˙kaa
olajd we;s whqre udiagr® is,skavrfha b†˙ moaO;sfha ldka≥jla we;s

jqjfyd;a b†˙ msiagkh iïmQr®Kfhkau ;,a¨ù ysrfjk w;r miq

fÉïnrfha  f;,a mSvkh ù thg iïnkaO frdao hq.,fha fí%la

ls%hdlrhs' tfia ke;sj B igyk whqre ueo fÉïnrfha ldka≥jla
we;s jqjfyd;a  uq,a msiagkh b†˙hg ;,a¨ù fojk msiagkfha yemS

bkamiq uq,a fÉïnrh msvkh ù tu m˙m:fha fí%la ls%hdlrhs'

gekavï l%uhg fí%la moaO;s iliajk ;j;a wdldrhla
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gekavï udiagr® is,skavrhl ls%hdld˙;ajh

fuys olajd we;s whqre gekavï udiagr® is,skavrj, fí%la

*a¨hsâ lkafÜkro  fldgia follg fnod m˙m: i|yd fjk

fjku f;,a iemhSu is≥ lrhs' fuu A igyfkka olajd we;af;a

tu ksr®udKhhs' B igyfkka olajd we;af;a th ls%hdlrk

ms<sfj,hs' tkï fí%la myrl° b†˙ fÉïnrh i|yd lkafÜkrfha

b†˙ fldgfikq;a miq fÉïnrh i|yd lkafÜkrfha miq

fldgfikq;a fí%la Ths,a imhkq ,nhs'  C igyfkka olajd we;af;a

miq fÉïnrhg wh;a moaO;sfha ldka≥jla we;s jqjfyd;a miq

fÉïnrfha f;,a muKla jehù b†˙ fÉïnrh m˙m:h i|yd fí%la

f;,a wdrCId lrk ms<sfj<hs' tfiau D igyfkka olajd we;af;a

b†˙ fÉïnrfha ldka≥jla we;s jqjfyd;a miq fÉïnrfha fí%la

moaO;sh i|yd f;,a wdrCIdjk wdldrhhs'

(A) (B)

(C) (D)

■ m˙m: follska hq;a fí%la moaO;s ksr®udK

fuys olajd we;af;a m˙m: follska hq;a fí%la moaO;s

ksr®udK lrk wdldr ;=khs' fuys A igyfkka olajd we;af;a wm

fuhg fmr wOHhkh l, l;sr wdldrhg moaO;s ksr®udKh jQ

wdldrhu nj igyk fyd¢ka m¯CId ls¯u ;=,ska jgyd .; yels

jkq we;' B igyfkka olajd we;af;a b†˙ iy miqmi moaO;s fol

fjka fjkaj ls%hdlrk f,i ilik ,o gekavï udiagr® fmdïmh

iys; moaO;shls' tys° hï wdmodjl° úikaê jkafka b†˙ fyda

miqmi frdao hq.,h neúka  ;j ≥rg;a Odjkh mj;ajd .; yelsh'

C igyfkka olajd we;af;a uola ixlSr®K jQ moaO;shla

jk w;r tys° b†˙ frdao le,smr i|yd fí%la mEâ hq., fol

ne.ska fhdod ;sfnhs' túg th ksr®udKh jkafka D igyk

wdldrhgh' bkamiq igyk whqre miqmi frdao fol fjka fjkaj

fuu b†˙ frdao moaO;s folg iïnkaO lr ;sfnhs' ta wkqj fuys°

f;,a ldka≥jl° frdao ;=kl fí%la ls%hd ls¯u is≥jk w;r tys°

b†˙ frdao fol wlS%hj fkdhk neúka iqlaldkï md,khg ndOd

we;s fkdfjhs'

(A) (B)

(C) (D)

gekavï udiagr® fmdïm iys; fí%la moaO;s follska hq;a
ksr®udK
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