
fdlh lh/h js[kk esa ,d vuqfn'k ,dleku xfr dk fun'kZu djuk

?k"kZ.k cy osQ varfuZfgr gksus osQ dkj.k fdlh LorU=krkiwoZd xfr'khy fiaM dh ,dleku
xfr dk fun'kZu djuk fu'p; gh dfBu gSA rFkkfi] ;fn fiaM ij yxus okys cy larqfyr
gSa rks fiaM dh ,dleku xfr dk fun'kZu djuk laHko gSA

(a) dk¡p ;k IykfLVd dh V~;wc esa Hkjh fXyljhu ;k ,jaM rsy esa fdlh fiaM dh
,dleku xfr dk fun'kZu djuk

,d ehVj yach rFkk yxHkx 10 mm O;kl okyh dk¡p ;k IykfLVd dh ,d V~;wc yhft,A
blosQ ,d fljs dks dkWoZQ ls can dj nhft,A V~;wc dks Åij rd fXyljhu (jaxghu) ;k
,jaM rsy ls Hkj nhft,A blesa yxHkx 3 mm O;kl dh ,d LVhy dh xsan ;k lhls dk
NjkZ Mkfy, rFkk ,d dkWoZQ ls bl izdkj can dhft, fd V~;wc esa ok;q dk dksbZ Hkh cqycqyk
u jgsA 7.5 – 10.0 cm pkSM+k ydM+h dk vk/kj yhft, ftlosQ fljksa osQ ikl /krq osQ
czSosQV yxs gksaA cksMZ dks lisQn isaV ls iksfr, ;k bl ij ,d li+ sQn dkx”k dh 'khV tfM+,A
/krq osQ czSosQVksa dh lgk;rk ls V~;wc dks ydM+h osQ vk/kj ij tM+ nhft, (V~;wc izfrnhfIr
ufydk osQ vk/kj dh Hkk¡fr fVdh jgs)A dkys ;k uhys isaV ;k L;kgh ls vk/kj ij 10 cm

osQ fu;fer varjky ij fpÉ yxkb, ¹fp=k D 1.1(a)ºA ,dleku xfr dk fun'kZu djus
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fp=k D 1.1  nks larqfyr cyksa osQ izHkko esa fdlh xsan (;k xksyh)dh ½tqjs[kh; ,dleku xfr dk
fun'kZu (a) 1 m yack ,d fun'kZu midj.k (b) 50 cm yack ,d de ykxr dk midj.kA

fun'kZu 11111
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osQ fy, V~;wc dks mQèokZ/j jf[k, rFkk /krq dh xksyh dks fXyljhu osQ Åijh ry ij /hesa
ls eqDr dhft,A fdlh ,d Nk=k ls xksyh }kjk 10 cm osQ Øfed [kaMksa dh nwjh r; djus
esa fy, x, le; dks uksV djus osQ fy, dfg,A V~;wc dks oqQN ckj myV dj iz;ksx dks
nksgjkb,A bl ckr ij ”kksj nsuk pkfg, fd ;fn 10 cm osQ [kaM dks 1 ;k 2 cm osQ [kaMksa
esa fiQj ls izfoHkkftr fd;k tk, rks xksyh mÙkjksÙkj NksVs [kaMksa dks Hkh leku le; varjky
esa r; djsxhA*

bl fun'kZu dks vk/s ehVj yach dk¡p dh uyh rFkk vk/s ehVj LosQy dh lgk;rk ls Hkh
fd;k tk ldrk gSA bls ,d iz;ksx'kkyk LVSaM esa mQèokZ/j dlk tk ldrk gS ¹fp=k D

1.1(b)ºA bl fLFkfr esa Nk=kksa ls 1 cm osQ mÙkjksÙkj [kaMksa dks r; djus esa xksyh }kjk fy,
x, le; dks uksV djus osQ fy, Hkh dgk tk ldrk gSA

V~;wc dks mQèokZ/j ls yxHkx 5° frjNk djosQ Hkh j[kk tk ldrk gSA bl O;oLFkk osQ
fuEufyf[kr ykHk gSa&

(i) xksyh LosQy osQ lehi xfr djrh gS ftlls fd LosQy ij bldh fLFkfr dk izs{k.k djus
esa yacu =kqfV de gks tkrh gSA

(ii) V~;wc dh nhokj osQ laioZQ esa xfr'khy xsan viuh laiw.kZ xfr esa leku ifjfLFkfr esa jgrh
gSA ;fn vki bls V~;wc osQ osaQnz esa] vFkkZr~] V~;wc osQ v{k osQ vuqfn'k xfr djkuk pkgrs
gSa] rks V~;wc osQ mQèokZ/j lek;kstu dks vR;f/d ifj'kq¼rk ls djuk iM+rk gSA

bl fun'kZu dks vk/s ehVj dh V~;wc ls vf/d izHkkoh <ax ls djus osQ fy,] xksyh }kjk pyh
xbZ nwjh rFkk ,slk djus esa fy, x, le; dks lkFk&lkFk vafdr djus osQ fy, Nk=k dks viuh
fØ;kfof/ lkspus osQ fy,
izksRlkfgr djuk pkfg,A mnkgj.k
osQ fy,] ,d Nk=k fxjrh gqbZ
xksyh dks lehi ls ns[k ldrk
gSA rFkk tSls gh xksyh igys ls
r; fdlh fpÉ rFkk mlosQ ckn
,d nwljs ls Øfed fpÉksa ls
xq”kjs est FkiFkik dj laosQr ns
ldrk gSA

,d vU; Nk=k FkiFkikus dh
èofu lqudj fojke ?kM+h dks
pkyw dj ldrk gSA blosQ i'pkr~]
?kM+h dks jksosQ cxSj og izR;sd

* bl iz;ksx esa] izkjaHk esa oqQN le; osQ fy, xksyh Rofjr gksrh gS vkSj fiQj laca/ u = u
0
 =  (1-e-t/T) osQ

vuqlkj vafre osx u
0
 osQ lehi igq¡prh gSA fof'k"V vafre osx u

0
 = 3 cm s–1 osQ fy, le;

fu;rkad T = 0.003sA vr%] Rofjr xfr dh vof/ bruh NksVh gS fd bl ij fopkj djus dh
vko';drk ugha gSA
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Øfed FkiFkikus ij ?kM+h }kjk n'kkZ, x, le; dks ns[kdj ,oa cksydj crkrk gS\ rhljk Nk=k
ekiu izkjaHk gksus ls xksyh }kjk r; dh xbZ nwjh rFkk O;rhr gq, le; osQ vk¡dM+ksa dks uksV dj
ldrk gSA bu vk¡dM+ksa osQ vk/kj ij xksyh dh xfr osQ fy, Nk=kksa ls nwjh rFkk le; osQ chp
xzki+ Q [khapus osQ fy, dgsa rFkk bl xzki+Q osQ Lo:i ij fopkj foe'kZ djsa ¹fp=k D 1.1(c)ºA

rhu Nk=kksa osQ bl lefUor fØ;kdyki esa ;g lEHko gS fd tc xksyh fdlh fpÉ ls xq”kjs
rks igyk Nk=k laosQr nsus ls pwd tk,A ,slh fLFkfr esa mls osQoy ;g dg bafxr djuk pkfg,
fd ^^pwd x,** vkSj 15 ls 20 fcanqvksa esa ls xzki+ Q ij ;fn oqQN fcanq de Hkh gks tk,¡
rks mudk dksbZ egÙo ugha gksrkA blh izdkj] fdlh Hkh FkiFkikus dks ;fn og ckn esa eglwl
djrk gS fd ;g Bhd le; ij ugha gks ik;k rks og ̂ ^xyr** dgdj bls lwfpr dj ldrk
gSA bu vk¡dM+ksa dks nks Nk=k Hkh vafdr dj ldrs gSaA ;fn Øfed ikB~;kadksa osQ chp i;kZIr
le; gS rks nwljk Nk=k rhljs osQ dk;Z dks Hkh dj ldrk gSA oqQN vH;kl ls rFkk xksyh
osQ lehi ck,¡ gkFk esa ?kM+h ysdj] osQoy ,d Nk=k Hkh vk¡dM+ksa dks vafdr dj ldrk gS
vkSj bls ,d O;fDrxr fØ;kdyki cuk ldrk gSA

fXyljhu esa mfpr vuqikr esa ikuh feykdj xsan dh xfr dh pky dks bl izdkj lek;ksftr
fd;k tk ldrk gS fd ;g u rks cgqr /heh jgs ftlls fd d{kk mQc tk, vkSj u gh bruh
rst jgs fd vk¡dM+s dks vafdr djuk dfBu gks tk,A

(b) C;wjsV dk mi;ksx djosQ

mijksDr fun'kZu dks ,d yach C;wjsV dk mi;ksx djosQ Hkh fd;k tk ldrk gSA bldk viuk
LosQy Hkh gksrk gSA rFkkfi] d{kk esa ihNs cSBs gq, fo|kfFZk;ksa osQ fy, LosQy dks ns[k ikuk
dfBu gks ldrk gSA lkFk gh] bldk mQijh fljk [kqyk gksrk gS ftlosQ ifj.kkeLo:i ,d
gh lkb”k dh cgqr&lh xksfy;k¡ miyC/ gksuh pkfg,A okLro esa mijksDr fun'kZu (a) esa Hkh
;fn ,d gh lkb”k dh vusd xksfy;k¡ miyC/ gksa rks V~;wc osQ mQijh fljs dks [kqyk j[kk
tk ldrk gS] D;ksafd bl fun'kZu dk lcls tfVy Hkkx V~;wc osQ mQijh fljs dks ok;q osQ
cqycqys osQ cxSj can djuk gSA

mijksDr ifjppkZ osQ vuqlkj gh C;wjsV osQ lkFk fun'kZu dks Hkh vf/d izHkko'kkyh cuk;k
tk ldrk gSA

fVIi.kh&

1. ,dleku pky ls fxjrh gqbZ LVhy dh xksyh osQ fun'kZu osQ i'pkr~ d{kk esa ifjppkZ
osQ nkSjku ,d egRoiw.kZ iz'u gksxk] ̂ ^fdu nks larqfyr cyksa osQ varxZr ;g ,d leku
osx ls xfr djrh gS\** buesa ls ,d xksyh dk usV Hkkj gS tks vèkkseq[kh fn'kk esa yxrk
gS ftlosQ dkj.k izkjaHk esa bldh pky c<+rh gSA tSls gh bldh pky c<+rh gS]
mifjeq[kh fn'kk esa yxus okyk xfr osQ fy, nzo dk izfrjks/ c<+rk tkrk gS tc rd
fd ;g Hkkj dks larqfyr ugha dj ysrkA blosQ i'pkr~] xksyh vafre osx izkIr dj ysrh
gS vkSj bldh pky yxHkx ,dleku jgrh gSA

2. gekjs izfrfnu osQ thou esa vusd fLFkfr;k¡ ,slh gSa tgk¡ dksbZ fiaM ,dleku osx ls
Bhd ,sls gh uhps fxjrk gS tSls fd nzo esa xksyhA
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(a) tc dksbZ Nrjh&lSfud (iSjk'kwV ij) fdlh gokbZ tgkt ls iSjk'kwV dh
lgk;rk ls uhps mrjrh@mrjrk gS rks izk;% iSjk'kwV ij ok;q dk izfrjks/ mlosQ
Hkkj dks larqfyr dj ysrk gSA bl n'kk esa iou osQ dkj.k oqQN {kSfrt viokg
osQ vfrfjDr og mQèokZèkj fn'kk esa uhps dh vksj ,dleku pky ls xfr
djrh@djrk gS (fp=k D 1.2)A

(b) cgqr ls cPps f[kykSuk iSjk'kwV ls [ksyrs gSa ftls igys mQij isaQdk tkrk gSA rc
;g uhps dh vksj Bhd mlh izdkj xfr djrk gS tSls fd dksbZ Nrjh&lSfud
iSjk'kwV osQ lkFk djrk gSA

(c) cSMfeaVu osQ [ksy esa mi;ksx dh tkus okyh fpfM+;k ('kVy dkWd) dks
mQèokZ/jr% mQij dh vksj isaQdk tkrk gSA tc ;g uhps vkrh gS rks f[kykM+h
vDlj ns[krs gSa fd izkjEHk esa FkksM+s le; osQ fy, c<+rh gqbZ pky osQ i'pkr ;g
,dleku pky ls uhps dh vksj xfr djrh gS (;fn iou izokg u py jgk gks)A

3. bl fun'kZu dks LVkWd osQ fu;e }kjk nzo dh ';kurk Kkr djus osQ fy, iz;ksx fd,
tkus okys midj.k ls Hkh fd;k tk ldrk gSA rFkkfi] ,d ljy js[kk esa ,dleku xfr
dks funf'Zkr djus osQ fy,] (a) LosQy dk mi;ksx djosQ xksyh dh fLFkfr dks i<+us
rFkk (b) V~;wc dks {kSfrt dh vksj FkksM+k >qdkdj j[kus dh O;oLFkk osQ dkj.k izLrqr
fun'kZu vis{kkÑr lqxe rFkk O;kogkfjd gSA

fun'kZu 1

fp=k  D 1.2    iSjk'kwV dh lgk;rk ls uhps mrjrs Nrjh&lSfud dh xfr
,dleku gksrh gS



fdlh vkur iFk ij fdlh xsan dh xfr dh izòQfr dks funf'Zkr djuk

50 cm yackbZ rFkk mBs gq, fljs ij yxHkx 2 – 3 cm mQ¡pkbZ dk ,d vkur lery cukb,A
fodYir%] vki ,d f}d&vkur iFk midj.k dk mi;ksx dj ldrs gSa vkSj vkèkkj iêðh
ij bldh nks Hkqtkvksa dks tksM+dj ,dy lery cuk ldrs gSaA ydM+h osQ xqVosQ ;k eksVh
iqLrd dh lgk;rk ls vk/kj iêðh osQ ,d fljs dks yxHkx nks lsaVhehVj mQ¡pk mBkdj bls
fuEu (vYi) HkqQdko nsa (fp=k D 2.1)A vc ,d rkyekih (esVªksukse) ls ½ lsoaQM osQ
varjky ij èofu laosQr mRiUu djsaA xsan dks vkur lery osQ mQijh fljs ij j[ksaA bls fdlh
,d èofu laosQr (ftls 'kwU; ok¡ laosQr dgk tk ldrk gS) ij NksM+sa vkSj bls NksM+us osQ
ckn fo|kfFZk;ksa ls igys] nwljs] rhljs rFkk pkSFks laosQr ij bldh fLFkfr dk izs{k.k djus dks
dgsaA bl dk;Z osQ fy,] d{kk dks pkj lewgksa esa ck¡V ysaA ';keiêð ij ,d fp=k dh lgk;rk
ls mUgsa igys gh le>k nsa fd lewg 1 dks xsan dh igyh fLFkfr dk izs{k.k djuk gS] lewg
2 xsan dh nwljh fLFkfr dk izs{k.k djsxk bR;kfnA

22222
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fun'kZu osQ i'pkr~] xsan dh izR;sd fLFkfr osQ fy, izR;sd lewg esa fo|kfFZk;ksa dh la[;k osQ
vuqlkj vusd izs{k.k gksasxsA ,d fo|kFkhZ dks vius lewg esa izs{k.kksa dks ,d=k djosQ rFkk muosQ
ekè;eku dh x.kuk djosQ ';keiêð ij vafdr djus osQ fy, dgsaA rc ;g n'kkZ;k tk ldrk
gS fd vkur lery ij xsan osQ yq<+drs le;] ½ lsdaM osQ Øfed varjky esa xsan }kjk
r; dh xbZ nwjh leku ifj.kke ls c<+rh tkrh gSA

fVIi.kh&

1. ;fn rkyekih (esVªksukse) miyC/ u gks] rks fdlh ,d Nk=k dks ?kM+h osQ nksyd ;k
iz;ksx'kkyk LVSaM ij yVosQ 25 cm yackbZ osQ ,d ljy nksyd dh pje fLFkfr osQ
ledkfyr fu;r xfr ls est FkiFkikus osQ fy, dgsaA

2. ;fn izfrèofun'khZ&izdk'k (strobe-light) miyC/ gks rks bls xsan dks iFk ij uhps
yq<+drs le; izdkf'kr djus osQ fy, mi;ksx djsaA rc Nk=k Li"Vr;k ns[k ldrs gSa
fd xsan leku le; varjky esa mÙkjksÙkj vf/d nwjh r; djrh gSA

fp=k D 2.1  f}vkur ry ij fdlh xksyh dh xfr dk vè;;u

fun'kZu



;g n'kkZuk fd fdlh o`r osQ vuqfn'k fdlh fiaM dks ,dleku pky ls xfr
djkus osQ fy, vfHkosaQnz cy dk yxuk vko';d gS rFkk bl cy dk
ifjek.k dks.kh; osx osQ lkFk c<+rk tkrk gS

(a) dk¡p dh V~;wc rFkk gqd ;qÙkQ Hkkj dk mi;ksx djosQ

yxHkx 15 cm yach rFkk 10 mm ckgjh O;kl dh dk¡p dh ,d V~;wc yhft,A blosQ
fljksa dks ykS osQ mQij xje djosQ fpduk dhft,A flYd ;k uk;ykWu dk yxHkx 1.5 m

yack etcwr /kxk V~;wc esa fijksb,A /kxs osQ ,d fljs ij jsr dk ,d iSosQV ;k jcj dh
MkV ckaf/, vkSj nwljs fljs ij ,d Hkkj (W) (jsr ;k MkV osQ Hkkj ls yxHkx 3 – 10 xquk
Hkkjh) ckaf/,A igys funf'Zkr dhft, fd dk¡p dh V~;wc dks mBkus ij Hkkj est ij gh
#dk jgrk gS tcfd jsr dk iSosQV ;k MkV mQij mB tkrk gS (fp=k D 3.1)A

vc ,d gkFk ls dk¡p dh V~;wc dks dl dj idM+dj vkSj nwljs gkFk ls Hkkj (W) dks lgkjk
nsrs gq, jsr osQ iSosQV dks {kSfrt o`Ùk esa ?kqekb,A tc xfr dh pky i;kZIr rhoz gks tkrh
gS rks Hkkj (W) vkiosQ gkFk osQ lgkjs osQ cxSj Lora=krkiwoZd yVd ldrk gSA ?kw.kZu dh pky
dks bl izdkj lek;ksftr dhft, fd Hkkj (W) dh fLFkfr u cnysA bl fLFkfr esa Hkkj (W)

iSosQV ;k MkV dks orqZy iFk osQ vuqfn'k xfr djus osQ fy, vko';d vfHkosaQnz cy iznku
djrk gS (fp=k D 3.2)A ;fn xfr dh pky dks vkSj vf/d c<+k;k tk, rks Hkkj (W) mQij
dh vksj mBus yxrk gS tcfd xfr dh pky de gksus ij ;g uhps tkus yxrk gSA D;ksa\
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Hkkj

jsr dk iSosQV

uk;ykWu dk /kxk

dk¡p dh V~;wc

fun'kZu

fp=k D 3.1 dk¡p dh V~;wc ls xq”kjus okys /kxs osQ uhps
ck¡/k x;k Hkkj mlosQ nwljs fljs ij cka/s x, jsr osQ
iSosQV ls cgqr vf/d Hkkjh gSA
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bl fun'kZu esa lqj{kkRed lko/kuh osQ fy, {kSfrt òÙk esa ?kw.kZu djus okyk
iSosQV jsr ;k lhls osQ eghu NjksZa ;k jcj dh MkV vkfn dk gksuk pkfg,
ftlls fd ;fn /kxk VwVs rks ;g fdlh dks uqdlku u igq¡pk,A lkFk gh]
dk¡p dh V~;wc ij Vsi dh nks ijrsa yisV nsuh pkfg, ftlls fd VwVus ij
;g iz;ksx dks funf'Zkr djus okys O;fDr dks pksV u igq¡pk,A

(b) csyu (jksyj) rFkk ?kw.khZ eap dk mi;ksx djosQ

;fn ?kw.khZ eap (tSlk fd vkius lEHkor% xzkeksi- Qksu esa ns[kk gksxk) ;k
oqQEgkj dk pkd miyC/ gks rks bls Hkh vfHkosaQnz cy dks funf'Zkr djus
osQ fy, mi;ksx fd;k tk ldrk gSA ?kw.khZ eap ij ,d NksVk csyu j[kk
tkrk gS rFkk blosQ pkS[kVs (izsQe) dks jcj osQ ,d NYys dh lgk;rk ls
fu;a=k.k [kawVh ls tksM+ fn;k tkrk gS (fp=k D 3.3)A csyu osaQnz dh vksj
;k blls nwj f=kT;h; iFk ij yq<+dus osQ fy, Lora=k gSA ?kw.khZ eap dh
fMLd dks igys 16 ?kw.kZu izfr feuV dh U;wure pky ls xfr esa yk;k
tkrk gSA jcj osQ NYys dk f[kapko ;g n'kkZrk gS fd csyu ij f=kT;k osQ
vuqfn'k ckgj dh vksj ,d cy yx jgk gSA ?kw.khZ eap dh 33 ?kw.kZu izfr
feuV ;k 45 ;k 78 ?kw.kZu izfr feuV tSlh mPp pky ij jcj osQ NYys
osQ f[kapko dks vkSj vf/d Li"Vr% ns[kk tk ldrk gS tks ;g n'kkZrk gS

fd vfèkd vkSj vf/d vfHkoasQnz cy dk;Z dj jgk gSA uksV dhft, tSls&tSls dks.kh;
pky c<+rh gS jcj osQ NYys dh nSè;Zo`f¼ osQ dkj.k csyu dh orqZy xfr dh f=kT;k Hkh
c<+rh tkrh gSA

gkFk ls idM+h
dk¡p dh V~;wc

{kSfrt o`Ùk osQ vuq:i
xfr djrk jsr
dk iSosQV

uk;ykWu dk /kxk

Hkkj

fp=k D 3.2 jsr osQ iSosQV dks mi;qDr pky ls
  ?kqekus ij est ls Hkkj mQij mB tkrk gSA bldk
Hkkj vko';d vfHkosaQnz cy iznku djus osQ fy,
i;kZIr gSA

csyujcj cSUM

fu;a=k.k [kwaVh

?kw.khZ eap

fp=k D 3.3  jcj osQ NYys dh nSè;Zo`f¼ ;g n'kkZrh gS fd
csyu ij vfHkosaQnz cy yxk jgk gSA



viosaQfæ=k osQ fl¼kar dk fun'kZu djuk

,d dk¡p dh V~;wc (yxHkx 10 ls 15 mm O;kl) dks blosQ chp ls] eku yhft, 160°

osQ dks.k ij] FkksM+k&lk eksfM+,A bldks jaxhu ty ls bl izdkj Hkfj, fd blesa gok dk ,d
cqycqyk jg tk, vkSj rc blosQ nksuksa fljksa dks jcj dh MkV ls can dhft,A vc ?kw.khZ eap
dks {kSfrt j[krs gq, bldh nksuksa Hkqtkvksa dks {kSfrt ls yxHkx 10° osQ >qdko ij j[kdj
vkjksfir dhft,A è;ku jgs fd ?kw.khZ eap dks eè; [kwaVh ls layXu fd;k tkuk pkfg,
(fp=k D 4.1)A bl fLFkfr esa ok;q dk cqycqyk dk¡p dh V~;wc dh ,d Hkqtk ;k nksuksa Hkqtkvksa
osQ 'kh"kZ Hkkx ij #dk jgrk gSA

vc ?kw.khZ eap dks ?kqekb, vkSj bldh pky dks 16 ?kw.kZu izfr feuV] fiQj 33 ?kw.kZu izfr
feuV] 45 ?kw.kZu izfr feuV vkSj 78 ?kw.kZu izfr feuV rd c<+kb,A tc ?kw.kZu dh pky c<+rh
gS rks fo|kfFZk;ksa dk è;ku vkdf"kZr djsa fd ok;q dk cqycqyk osaQnz dh vksj] V~;wc osQ lcls
fupys Hkkx dh vksj] xfr djrk gSA

?kw.kZu djrk ?kw.khZ eap ,d Rofjr funsZ'k izsQe gSA blosQ izR;sd fcanq ij Roj.k osaQnz dh vksj
funsf'kr gSA bl izdkj bl funsZ'k izsQe esa fojke voLFkk esa dksbZ Hkh fiaM ,d cfgeZq[kh cy
dk vuqHko djrk gSA V~;wc esa ty dk izR;sd v.kq bl cy dk oSls gh vuqHko djrk gS tSls
xq:Rokd"kZ.k dk cyA bl cy osQ izHkko esa vf/d l?ku inkFkZ cfgeZq[kh rFkk de l?ku
inkFkZ vareqZ[kh fn'kk esa xfr djrk gSA

fp=k D 4.1 ?kw.khZ eap osQ chp dh [kwaVh ls ikuh ls Hkjh rFkk gok osQ cqycqys lfgr layXu dh
gqbZ ,d eqM+h gqbZ dk¡p dh V~;wcA

44444

[kk¡ps okyk xqVdk

jaxhu ikuh ok;q dk cqycqykok;q dk cqycqyk

{kSfrt ?kw.khZ eap ?kw.khZ eap dk v{k

fun'kZu



xfrt rFkk fLFkfrt mQtkZ osQ varjk&:ikarj.k dks funf'Zkr djuk

xfrt rFkk fLFkfrt mQtkZvksa osQ varjk&:ikarj.k dks eSDlosy
osQ ifg, ls funf'Zkr fd;k tk ldrk gS (fp=k D 5.1)A
blesa ,d ifg;k gksrk gS tks vius osaQnz ls xq”kjus okyh ,d
yach /qjh ls n`<+rkiwoZd tM+k gksrk gSA ;g nks cjkcj yackbZ
osQ /kxksa ls yVdk;k tkrk gS tks ifg, osQ nksuksa vksj
/qjh ls ca/s gksrs gSaA ifg, dh fuEure fLFkfr esa nksuksa èkkxksa
osQ fupys fljksa osQ chp i`FkDdj.k muosQ chp fuyacu
vk/kj vFkkZr~ mQijh fljs ij ls FkksM+k&lk vf/d gksrk gSA

bldks fØ;k'khy cukus osQ fy, ifg, dks ?kqekdj mQij
dh vksj ys tkrs gSa ftlls fd nksuksa /kxs /qjh ij fyiV
tkrs gSaA tc ifg;k mQij tkrk gS rks ;g oqQN fLFkfrt
mQtkZ vftZr djrk gSA NksM+us ij ;g uhps fxjrk gS vkSj
fLFkfrt mQtkZ ifg, osQ ?kw.kZu dh xfrt mQtkZ esa :ikarfjr
gks tkrh gSA bldh fuEure fLFkfr ij tc nksuksa èkkxksa dh
lkjh yackbZ [kqy tkrh gS] ifg, dh leLr mQtkZ xfrt
mQtkZ gksrh gS ftlosQ dkj.k /kxs fiQj ls foijhr fn'kk esa
fyiVuk izkjaHk dj nsrs gSaA

bl izdkj ifg;k mQij pyuk izkjaHk dj nsrk gS ftlls bldh xfrt mQtkZ iqu% fLFkfrt mQtkZ
esa :ikarfjr gksrh tkrh gS rFkk ;g Øe ckjackj nksgjk;k tkrk gSA

fVIi.kh& ;g lqfuf'pr djus osQ fy, fd ifg, dh Øekxr mQij uhps dh xfr;ksa esa
mQtkZ dk ßkl de gks /kxs fcyoqQy uE;] vforkU; rFkk ,d&nwljs osQ loZle
gksus pkfg,A

55555fun'kZu

ifg;k

/qjh

/kxk

/kxk

fp=k D 5.1 eSDlosy dk ifg;k



laosx laj{k.k dks funf'kZr djuk

laosx laj{k.k osQ fu;e dks ,d gh yackbZ rFkk
fofHkUu /krqvksa osQ xksydksa dk mi;ksx djosQ nks
f}rarq yksydksa dh lgk;rk ls funf'kZr fd;k tk
ldrk gS (fp=k D 6.1)A nksuksa yksydksa dk
vko`fÙk dky leku gSA izkjaHk esa nksuksa osQ xksyd A
rFkk B viuh fojke voLFkk esa ,d nwljs dks Li'kZ
djrs gSaA lkFk gh A rFkk B dh fojke voLFkk esa
muosQ fuyacu&rarq ,d nwljs osQ lekarj gSaA

xksyd A dks ydM+h dh ,d iêðh ls foLFkkfir
fd;k tkrk gS rkfd og lanHkZ [kw¡Vh C ls Li'kZ
djus yxs vkSj bl izdkj bls 'a' foLFkkiu fn;k
tkrk gS ftls LosQy dh lgk;rk ls uksV fd;k tkrk
gSA vc iêðh dks rsth ls gVk ysrs gSa ftlls fd
xksyd A lgt :i ls fojke voLFkk dh vksj xfr djrk gS rFkk xksyd B ls la?kêð djrk
gSA la?kê ð osQ i'pkr~ xksydksa A rFkk B osQ vf/dre foLFkkiu Øe'k% a′ rFkk b ′

lkFk&lkFk uksV fd, tkrs gSaA B osQ nkb± vksj LosQy ij ,d vkjksgh (jkbMj) j[k fn;k tkrk
gS ftls xksyd B }kjk foLFkkiu b′  djrs le; /osQy fn;k tkrk gSA rc A osQ foLFkkiu
dks lh/s LosQy }kjk rFkk B osQ foLFkkiu dks vkjksgh dh foLFkkfir fLFkfr ls i<+us esa vklkuh
gks tkrh gSA

xksydksa osQ nzO;eku m
A
 rFkk m

B
 ekis tkrs gSaA la?kêð ls Bhd igys rFkk la?kêð osQ Bhd ckn

xksydksa osQ osx muosQ foLFkkiuksa osQ vuqØekuqikrh gSa] D;ksafd nksuksa yksydksa dk vkorZdky, T,

leku gS rFkk fdlh ljy yksyd dk mldh fojke fLFkfr esa osx    vk;ke  
  
  

π
×

T

2
osQ

cjkcj gSA blfy,] la?kê ð ls igys rFkk la?kê ð osQ ckn nksuksa xksydksa osQ oqQy laosx dh lerk dk
vFkZ gS

m
A
 a = m

A
 a′  + m

B
 b′

a, a′ rFkk b′ dks ekius osQ i'pkr~ mijksDr lekurk dh tk¡p dh tk ldrh gS
(a ′  rFkk b′  la?kê ð osQ ckn osQ foLFkkiu gSaA)A
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AC B

fp=k D 6.1 f}rarq yksyd

fun'kZu



fdlh iz{ksI; osQ ijkl ij izekspu dks.k osQ izHkko dks funf'kZr djuk

izekspu dks.k osQ lkFk fdlh iz{ksI; osQ ijkl esa ifjorZu dks izk{ksfid fiLrkSy vFkok
f[kykSuk&canwd dk mi;ksx djosQ funf'kZr fd;k tk ldrk gSA blosQ fy, izk{ksfid fiLrkSy
dks mfpr :i ls vkjksfir djuk vko';d gS ftlls fd izekspu dks.k dks lqxerk ls cnyk
tk losQA canwd dks vkjksfir djrs le; ;g vo'; tk¡p ysuk pkfg, fd canwd dk v{k
fMxzh esa v'kkafdr òÙk osQ osaQnz ls xq”kjs (fp=k D 7.1)A ;fn ,slh f[kykSuk canwd dk mi;ksx
fd;k tk,] ftldk vf/dre ijkl dejs dh yackbZ ls vf/d gks rks bl fun'kZu dks
fo|ky; osQ [ksy osQ eSnku tSls [kqys LFkku esa fd;k tk ldrk gSA

77777

canwd dks 0° rFkk 90° osQ chp fofHkUu dks.kksa ij nkx dj] laxr ijklksa dks lko/kuhiwoZd
ekik tkrk gSA izekspu dks.k rFkk ijkl osQ chp vkys[k (xzki+ Q) [khapk tk ldrk gSA

,dakrjr% fofHkUu dks.kksa ij iz{ksfir ikuh dh /kj (tsV) osQ ijkl dk Hkh vè;;u fd;k tk
ldrk gSA ;gk¡ ;g lqfuf'pr djuk vko';d gS fd ikuh leku nkc ls gh izf{kIr gksA

fp=k D 7.1 fdlh f[kykSuk canwd ls iz{ksI; osQ ijkl dk vè;;u djus
osQ fy, izk;ksfxd O;oLFkk

fun'kZu

o`Ùkkdkj pkank
ÅèokZ/jr% dldj

tM+h ydM+h dh

o`Ùkkdkj fMLd

DySai dks tM+us osQ
fy, fNanz

DySai

lkgqy lw=k

90°

180°

270°



funf'kZr djuk fd fdlh NM+ dk tM+Ro vk?kw.kZ ml NM+ ls tqM+s leku
nzO;eku osQ ;qxy dh fLFkfr ifjorZu osQ lkFk ifjofrZr gksrk gS

dk¡p dh ,d NM+ yhft, vkSj ,d irys rFkk gYosQ rkj dh lgk;rk ls bls blosQ
xq:RoosaQnz ls {kSfrtr% yVdkb,A IykLVhlhu osQ leku nzO;eku osQ nks VqdM+s yhft, vkSj
nksuksa ls ,dleku eksVkbZ rFkk leku lkb”k dh nks pdrh (fMLd) cukb,A vc mUgsa dk¡p
dh NM+ osQ nks fdukjksa osQ lehi bl izdkj tksfM+, (NYys dh rjg) fd NM+ fiQj ls
{kSfrt jgs [fp=k D 8.1(a)]A lqfuf'pr dhft, fd IykLVhlhu dh pdfr;k¡ NM+ osQ
vuqfn'k vklkuh ls xfr dj losaQA NM+ dks FkksM+k&lk dks.kh; foLFkkiu nhft, rFkk 10

nksyuksa osQ fy, le; uksV dhft,A ,d nksyu dk vkorZdky Kkr dhft,A vc IykLVhlhu
dh pdfr;ksa dks NM+ osQ osaQnz dh vksj leku nwjh rd bl izdkj ykb, fd NM+ {kSfrt
jgs [fp=k D 8.1(b)]A IykLVhlhu dh pdfr;ksa osQ LFkku ij vki leku nzO;eku osQ cksYV
(uV&cksYV) ysdj Hkh fun'kZu dj ldrs gSa c'krs± mUgsa dk¡p dh NM+ ij fdlh Hkh LFkku
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xq:Ro osaQnz osQ fudV
IykLVhlhu dh

pdrh

(b)

fp=k D 8.1 ;g n'kkZus osQ fy, izk;ksfxd O;oLFkk fd ;fn oqQy nzO;eku fu;r jgs rks tM+Ro
vk?kw.kZ nzO;eku osQ forj.k ij fuHkZj djrk gSA (a) pyk;eku nzO;eku nwj&nwj gSa]
(b) nzO;eku NM+ osQ xq:Ro osaQnz osQ lehi gSaA

fdukjksa osQ fudV
IykLVhlhu dh

pdrh

dk¡p dh NM+

rk¡cs dh rkj

C.G.

(a)

fun'kZu



ç;ksx'kkyk iqfLrdk
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ij n`<+rkiwoZd tM+k tk losQ vkSj NM+ dks xfr'khy djus ij og viuh fLFkfr ij cus jgsaA
NM+ dks fiQj ls FkksM+k&lk foLFkkfir dhft, vkSj iqu% 10 nksyuksa osQ fy, le; uksV
dhft,A iqu% ,d nksyu dk vkorZdky leku gS ;k fHkUu gS\ ;fn vki ikrs gSa fd nksuksa
fLFkfr;ksa esa vkorZdky vyx&vyx gS] rks ;g n'kkZrk gS fd pkgs oqQy nzO;eku fu;r
jgs ysfdu oLrq esa nzO;eku osQ forj.k dks cny nsus ls tM+Ro vk?kw.kZ cny tkrk gSA

bl fun'kZu dh liQyrk osQ fy, ,d egRoiw.kZ lko/kuh gS fd /krq osQ rkj dks dk¡p dh
NM+ osQ ftl fcanq ls tksM+k x;k gS (ftl fcanq osQ bnZ&fxnZ dk¡p dh NM+ ?kw.khZ nksyu djrh
gS) og vpy jguk pkfg,A /krq osQ rkj dks bl izdkj ck¡/uk pkfg, fd blls NM+ {kSfrtr%
yVosQA ;g lqfuf'pr djrk gS fd ?kw.kZu v{k xq:Ro osaQnz ls gksdj xq”kj jgh gSA rkj dks
dk¡p dh NM+ ls n`̀<+rk ls cka/us osQ fy, fdlh vPNh xksan (llatd inkFkZ) dk mi;ksx
fd;k tk ldrk gSA IykLVhlhu dh pdfr;ksa dh fLFkfr dks bl izdkj lek;ksftr djuk
pkfg, fd dk¡p dh NM+ {kSfrtr% yVosQA



dk¡p dh nks 'khVksa osQ chp ost:ih (i+QUuh osQ vkdkj dk) fjfDr esa
dksf'kdh; mUu;u dh vko`Qfr dks funf'Zkr djuk

bl fun'kZu osQ fy, vkidks vko';drk gksxh]  lery
dk¡p osQ nks LykbM] jcj dk ,d eksVk NYyk] ekfpl
dh rhyh] isVªhfM'k] iksVsf'k;e ijeSaxusV osQ oqQN d.k
rFkk dk¡p ij fy[kus okyk I +ksQYV fVi iSuA

dk¡p dh LykbM rFkk isVªh fM'k dks vPNh izdkj
lkcqu rFkk ikuh ls lki+Q djsa vkSj fiQj mudk vklqr
ty ls iz{kkyu djsaA lqfuf'pr djsa fd mu ij lkcqu
dh dksbZ f>Yyh ckdh u jgsA isVªh fM'k dks iksVsf'k;e
ijesaxusV ls jaxhu fd, x, vklqr ty ls yxHkx vkèkk
HkjsaA LykbMksa dks ,d&nwljs osQ Åij j[kdj muosQ ,d
fljs dks jcj osQ NYys ls vPNh izdkj cka/sa rFkk muosQ
nwljs fljs ij nksuksa LykbMksa osQ chp ekfpl dh ,d
rhyh j[ksa (fp=k D 9.1)A bl izca/ dks isVªh fM'k esa
j[ks jaxhu ikuh esa bl izdkj Mqcks,¡ fd ijLij tqM+h nks
LykbMksa osQ yacor~ dksj ikuh osQ laioZQ esa gksaA D;k
nksuksa LykbMksa osQ chp dh fjfÙkQ esa jaxhu ikuh p<+rk
gS\ jcj osQ NYys ls ca/s gq, fljksa dh vksj ekfpl dh
rhyh osQ fljs dh rqyuk esa vf/d mQ¡pkbZ rd ikuh
mQij p<+rk gS D;ksafd dk¡p osQ LykbMksa osQ chp fjfÙkQ
ca/s gq, fljs ls ekfpl dh rhyh osQ fljs dh vksj
jSf[kdr% c<+rh gSA

fVIi.kh&

1. bl izHkko dks fofHkUu O;klksa dh vusd osQ'kufy;ksa
dks c<+rs gq, O;kl osQ Øe esa ikl&ikl yxk
dj funf'Zkr fd;k tk ldrk gS tSlk fd fp=k
D 9.2 esa n'kkZ;k x;k gSA

2. fo|kFkhZ bl iz;ksx dks fØ;kdyki ;k ifj;kstuk
dk;Z dh Hkk¡fr ys ldrs gSaA

99999fun'kZu

jcj dk NYyk

LykbMksa osQ chp
ikuh dk ry

ekfpl dh rhyh

dk¡p dh LykbM

jaxhu ikuh

isVªhfM'k

jaxhu

ikuh isVªhfM'k

osQ'kufy;k¡
ikuh dk
ry

fp=k D 9.1 dk¡p osQ LykbMksa osQ ost:ih varjky esa ikuh dk
osQ'kdh; mUu;u jcj osQ NYys osQ fljs dh vksj
vfèkd gS

fp=k D 9.2 fofHkUu O;kl dh osQ'kufy;ksa esa ikuh dk mUu;u



Hkki ls vkaf'kd fuokZr mRiUu djosQ ok;qeaMyh; nkc osQ izHkko dks
funf'Zkr djuk

bl fun'kZu dks djus osQ fy, vkidks vko';drk gksxh] xksy isans dk ,d ÝykLd] dk¡p
dh uyh (V~;wc)] dkWoZQ] dkWoZQ os/d] ,d yach nkc lg uyh tks dk¡p dh uyh esa
Bhd&Bhd fiQV gks tk,] fiap dkWd] cuZj] f=kikn&LVSaM] DySai lfgr iz;ksx'kkyk LVSaM rFkk
ikuh dk ,d cM+k crZuA

xksy isans osQ ÝykLd esa oqQN ikuh yhft,A blosQ eq¡g dks jcj dh ,d dkWoZQ ls dl dj
can djsa ftlesa dk¡p dh ,d NksVh uyh yxh gqbZ gksA dk¡p dh uyh osQ [kqys fljs esa yxHkx
1.5 m ehVj yach nkc lg uyh yxkb,A fp=k D 10.1(a) esa n'kkZ, vuqlkj ikuh dks xje
djsaA Ý+ykLd esa mRiUu gqbZ Hkki ÝykLd dk¡p dh uyh rFkk jcj dh uyh ls ok;q dks ckgj
fudky nsrh gSA oqQN le; osQ i'pkr~ xje djuk can djsa vkSj jcj dh uyh osQ eq¡g dks
rqjar fiap dkWd ls dl dj can dj nsaA

Ý+ykLd dks mYVk djsa vkSj bls est ij j[ks ,d yacs LVSaM ftruk mQ¡pk gks losQ] DySai dj
nsa ¹fp=k D 10.1(b)ºA jcj dh uyh osQ Lora=k fljs dks est ij j[ks cM+s crZu esa Hkjs jaxhu
ikuh esa Mqcks,¡ vkSj fiap dkWd dks [kksy nsaA tSls gh Ý+ykLd BaMk gksrk gS] crZu esa ls ikuh

1010101010fun'kZu

fp=k D 10.1 (a)  Hkki Ý+ykLd ls ok;q dks ckgj fudky nsrh gS
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dk¡p dh uyh ls gksrk gqvk rsth ls Ý+ykLd esa igq¡prk gSA LokHkkfod :i ls fo|kFkhZ ikuh
osQ bl mQ¡pkbZ rd p<+us dk dkj.k tkuus osQ fy, mRlqd gksaxsA bldh O;k[;k crZu esa ikuh
dh lrg ij ok;q nkc rFkk Ý+ykLd osQ vanj ok;q osQ nkc esa varj osQ inksa esa dh tk ldrh
gSA

fVIi.kh

bl iz;ksx dks vkSj vf/d izHkko'kkyh cukus osQ fy, fdlh fo|kFkhZ dks est ij
p<+kdj ;k est ij ,d LVwy j[kdj LVSaM dks 2 m ;k mlls vf/d mQ¡pk mBk;k
tk ldrk gSA bl fLFkfr esa nkc lg uyh dks vkSj vf/d yack ysuk gksxkA

LVSaM

jaxhu ty

ok
;qe

aM
y
h;

nk
c

jaxhu ikuh ls
Hkjk chdj

Å¡pkbZ ij fLFkr
ÝykLd

fp=k D 10.1 (b)  tc Ý+ykLd esa Hkki nzfor gksrh gS rks ok;qeaMyh; nkc jaxhu ikuh
dks Ý+ykLd esa mQij /osQy nsrk gSA

fun'kZu 10



MkWDVj dh flfjat dh lgk;rk ls fu;r rki ij nkc osQ lkFk fdlh xSl
osQ vk;ru esa ifjorZu dk vè;;u djuk

bl fun'kZu dks djus osQ fy, vkidks vko';drk gksxhµ cM+s lkb”k dh MkWDVjh flfjat
(50 mL ;k vf/d) (iz;ksT; izdkj dh)] iz;ksx'kkyk LVSaM] xzh”k ;k dksbZ xk<+k Lusgd
rsy] ,d nwljs osQ mQij Bhd cSB tkus okys 200 xzke ls 1 fdyksxzke rd osQ Hkkj]
lkbfdy dk okYo&V~;wc] jcj dk NYyk vkSj ydM+h dk xqVdkA

flfjat esa xzh”k ;k fdlh xk<+s Lusgd rsy dh ,d cwan yxkdj fiLVu dks ok;qjks/h cukb,A
flfjat esa fiLVu dks ckgj [khafp, ftlls fd blosQ }kjk ifjc¼ ok;q dk vk;ru bldh
iwjh /kfjrk osQ cjkcj gksA vc flfjat dh fudkl uyh esa lkbfdy okYo&V~;wc yxkdj vkSj
mls eksM+dj fudkl uyh dks can dhft,A flfjat dks iz;ksx'kkyk LVSaM esa mQèokZ/jr% bl
izdkj yxkb, fd bldk vk/kj ydM+h osQ ,d xqVosQ ij fVdk jgs (fp=k D 11.1)A

flfjat osQ vanj dh ok;q dks laihfMr djus osQ fy, fiLVu dks uhps dh vksj nckb,A fiLVu
dks NksfM+, vkSj izs{k.k dhft, fd D;k vanj dh ok;q fiLVu dks mQij /osQyrs gq, vius
izkajfHkd vk;ru dks iqu% izkIr dj ysrh gSA D;ksafd fiLVu rFkk flfjat osQ vanj dh nhokj
nksuksa gh IykfLVd dh gSa] blfy, buosQ chp ?k"kZ.k cgqr vf/d gksrk gS] bl dkj.k vanj

1111111111

fp=k D 11.1   flfjat osQ fiLVu ij mlosQ v{k osQ vuqfn'k cy yxkus osQ fy, dksbZ
Hkkj j[kk x;k gS

fun'kZu
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dh ok;q fiLVu dks mldh izkajfHkd fLFkfr rd ugha /osQy ikrhA tc fiLVu fojke voLFkk
esa vkrk gS rks ok;qeaMyh; nkc dk iz.kksn rFkk lhekar ?k"kZ.k] bl ij uhps dh vksj dk;Z dj
jgs gksrs gSaA fiLVu dh bl fLFkfr esa ifjc¼ ok;q osQ vk;ru dks uksV dhft,A

vc] fiLVu dks FkksM+k mQij [khap dj NksfM+,A vc Hkh ;g viuh izkajfHkd fLFkfr ij
Bhd&Bhd ugha igq¡p ikrkA bl ckj bl ij uhps dh vksj ok;qeaMyh; nkc dk iz.kksn rFkk
lhekar ?k"kZ.k dk varj dk;Z djrk gS (ok;qeaMyh; nkc dk iz.kksn&lhekar ?k"kZ.k)A ok;q osQ
bl vk;ru dks Hkh uksV dhft, vkSj tk¡p dhft, fd bl izdkj ekis x, bu nksuksa vk;ruksa
dk vkSlr ok;qeaMyh; nkc ij ok;q osQ izkjfEHkd vk;ru osQ cjkcj gSA

vc fiLVu osQ gSfUMy ij 1 kg osQ Hkkj dks larqfyr dhft,A ifjc¼ ok;q osQ nks vk;ruksa
dks uksV dhft,] (i) fiLVu /hjs&/hjs mQij vkdj fojke voLFkk esa vkrk gqvk rFkk (ii) fiLVu
/hjs&/hjs uhps tkrk gqvk vkSj fojke voLFkk esa vkrk gqvkA bu nksuksa dk vkSlr fudkfy,A
bl izdkj fiLVu ij larqfyr fd, x, de&ls&de nks fHkUu&fHkUu Hkkjksa] ekuk 1 kg rFkk 1.8

kg, osQ fy, ok;q dk vk;ru V uksV dhft,A var esa ;g lqfuf'pr djus osQ fy, fd iz;ksx
djrs le; ok;q yhd ugha gqbZ gS] tk¡p dhft, fd cxSj Hkkj j[ks ok;q dk vk;ru ogha gS
tks iz;ksx osQ izkjaHk esa FkkA ;fn xzki+ Q isij miyC/ gS rks rhu izs{k.kksa W = 0 kg, 1 kg rFkk
1.8 kg osQ fy, 1/V rFkk Hkkj W osQ chp xzki+ Q [khafp,A ,dkarjr% bls fo|kfFZk;ksa dks x`g
dk;Z osQ :i esa fn;k tk ldrk gSA

fun'kZu 11



ljy mnkgj.kksa }kjk cuZwyh osQ fl¼kar dks funf'Zkr djuk

(a) iz;ksx'kkyk LVSaM esa dlh gqbZ fdlh {kSfrt NM+ ls nks ljy yksyd yVdkb,
(fp=k  D 12.1)A muosQ xksyd leku mQ¡pkbZ ij rFkk ,d&nwljs osQ lehi gksus
pkfg, ysfdu ,d nwljs dks Li'kZ djrs gq, u gksaA fo|kfFZk;ksa ls iwNsa fd ;fn xksydksa

1212121212fun'kZu

osQ chp fjÙkQ LFkku esa rhoz izokg ls gok iwQ¡osQ rks D;k
gksxk\ dksbZ O;fDr@fo|kFkhZ tks cuwZyh fl¼kar osQ lanHkZ esa
ugha lksp jgk gS og ;gh fu"d"kZ fudkysxk fd fjDr LFkku
esa iw¡Qdh xbZ ok;q xksydksa dks ,d nwljs ls nwj /osQy nsxhA
vc ,d nwljs osQ ikl yVdk, xksydksa osQ chp fjÙkQ LFkku
esa ok;q iw¡QosQ vkSj muls dgsa fd ns[ksa D;k gksrk gSA muosQ
chp xq”kjus okyh ok;q dh pky] de LFkku miyC/ gksus
osQ dkj.k c<+ tkrh gS vkSj blhfy, ogk¡ ij nkc de gks
tkrk gSA vr%] xksydksa osQ ckgjh iQydksa ij ok;q nkc mUgsa
,d nwljs osQ lehi /osQy nsrk gSA ;gh dkj.k gS ge ns[krs
gSa xksyd okLro esa ,d nwljs osQ lehi vk tkrs gSaA

(b) nks fdrkcksa dks vk/kj cukdj dkx”k dh ,d 'khV dks
fdlh iqy dh Hkkafr jf[k,A fdrkcsa FkksM+k&lk vfHklkjh j[ksa
(fp=k  D 12.2) vFkkZr~ mudk i`FkDdj.k vkidh vksj
FkksM+k vf/d gksA vc vki bl iqy osQ uhps ls iwQ¡fd,]
dkx”k dk iqy uhps dh vksj >qd tkrk gSA

(c) dkx”k dh ,d 'khV osQ NksVs iQyd dks {kSfrtr% idfM+,]
ftlls fd vius Hkkj osQ dkj.k ;g yackbZ osQ vuqfn'k uhps
dh vksj eqM+ tk, ¹fp=k D 12.3(a)ºA ;fn vki dkx”k
osQ {kSfrt Hkkx dks viuh vaxqfy;ksa ls /hjs&ls uhps dh vksj
nck,a rks dkx”k vkSj vf/d uhps dh vksj eqM+ tkrk gSA vc
gkFk ls Nwus osQ ctk; dkx”k dh 'khV osQ {kSfrt iQyd dks
vius eq[k osQ fudV j[ksaA {kSfrt Hkkx osQ vuqfn'k isij ij
iwQ¡fd,A D;k yVdh gqbZ dkx”k dh 'khV uhps dh vksj tkrh
gS ;k mQij mBrh gS ¹fp=k D 12.3(b)º\ iou osQ vkxs

fp=k D 12.1

fp=k D 12.2
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fp=k D 12.3 (a) fp=k D 12.3 (b)

c<+us ij dkx”k dh eqM+h gqbZ vko`Qfr
mlosQ Åij ls izokfgr gksus okyh iou
dh izokg ufydkvksa dks ¹fp=k D

12.3(c)º vkSj ladh.kZ cukrh gSA blosQ
dkj.k ok;q dh pky c<+ tkrh gS rFkk
dkx”k osQ mQijh fgLls esa nkc ?kVrk gSA

(d) fdlh dhVuk'kh@ihM+duk'kh Lizs iai esa
jaxhu ikuh Hkfj,A ikuh dks li+ sQn dkx”k
dh 'khV ij Lizs dhft,A jaxhu cwans
dkx”k ij i- SQy tkrh gSaA ;g lqLi"V gS
fd VSad ls ikuh blls tqM+h gqbZ uyh esa
mQij mBrk gS vkSj fiQj ckjhd lw{e
cwanksa osQ :i esa vkxs dh vksj isaQd fn;k
tkrk gSA ysfdu ikuh dks uyh esa mQij
dkSu&lk cy mBkrk gS\ tc iai ckjhd
fNnz ls ok;q dks ckgj isaQdrk gS rks uyh
osQ [kqys fljs osQ Bhd mQij osQ {ks=k esa
ok;q dh pky vf/d gks tkrh gS (fp=k
D 12.4)A bl izdkj bl {ks=k esa
vkl&ikl dh fLFkj ok;q (tgk¡ ij nkc]
ok;qeaMyh; nkc osQ cjkcj gS) dh
vis{kk ok;q dk nkc de gks tkrk gSA
Bhd blh {ks=k esa] iai esa fNnz osQ Bhd
uhps] ml ckjhd uyh dk mQijh [kqyk
fljk gS ftlls ikuh] uyh osQ ckgj ikuh
osQ i`"B ij dk;Z djus okys ok;qeaMyh;
nkc osQ dkj.k mQij p<+rk gSA

dkxT+k dh 'khV

(a) (b)

gok dh iwaQd

fp=k D 12.4

-

fp=k D 12.3 (c)

ok;q izokg dh Lakdjh ufydk,a

dkxt dh 'khV

eq[
k 
ls 

iwaQ
d
h 
ok
;q

fun'kZu 12
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(e) fp=k D 12.5 cqUlu cuZj dh lajpuk dks n'kkZrk gSA mQèokZ/j uyh osQ osaQnz esa fLFkr
tsV J ls b±/u ckgj vkrh gSA xSl dh mPp pky osQ dkj.k bldk nkc de gks tkrk
gSA blfy, mQèokZ/j bZa/u uyh osQ ik'oZ esa pkSM+s fNnz ls ok;q rs”kh ls vUnj vkrh
gS] bZa/u rFkk xSl ls fefJr gksrh gS ftlls xSl uhyh xeZ ykS osQ lkFk tyrh gSA ;fn
b±/u xSl osQ lkFk ok;q bl txg ij fefJr ugha gksrh vkSj ;g blosQ laioZQ esa osQoy
ykS osQ ikl gh vkrh gS] rks ykS dh nhfIr] eksecÙkh dh ihyh&ukjaxh ykS tSlh gksxhA
,slk xSl osQ viw.kZ Toyu osQ dkj.k gksrk gS è;ku jgs tc xSl uhyh ykS osQ lkFk tyrh
gS mlls rqyukRed :i ls vf/d mQ"ek izkIr gksrh gSA

Tokyk

xSl

jcj V~;wc

ok;q

tSV

ok;q

fp=k D 12.5



xeZ djus ij /krq osQ rkj osQ izlkj dks funf'Zkr djuk

G-DySaiksa }kjk est ij n`<+rk ls tM+s nks iz;ksx'kkyk LVSaMksa osQ chp /krq osQ rkj dh nh xbZ
yackbZ dks n`<+rk ls rkfu, (fp=k D 13.1)A rkj osQ eè; esa ,d NksVk Hkkj yVdkb, rFkk
yksgs osQ LVSaMksa esa dksbZ cadu u djrs gq, ftruk gks losQ dl dj rkfu,A rFkkfi] rkj dks
lhèkk ugha j[kk tk ldrk vkSj blosQ chp esa Hkkj yVdk gksus osQ dkj.k oqQN >qdko vo';
gksxkA Hkkj osQ mQijh fdukjs osQ ihNs dh vksj ,d laosQrd jf[k, tks lanHkZ dh Hkk¡fr dk;Z
dj losQA

fLizV ySai ;k eksecÙkh dh lgk;rk ls rkj dks leLr yackbZ osQ vuqfn'k xje dhft,A rkj
esa vkSj >qdko fn[kkbZ nsrk gS vkSj Hkkj uhps dh vksj vk tkrk gSA ykS dks gVkb, vkSj rkj dks
BaMk gksus nhft,A tSls&tSls rkj BaMk gksrk tkrk gS] Hkkj viuh izkajfHkd voLFkk esa mQij vk
tkrk gS

1313131313

fVIi.kh

;fn vki pkgsa rks rkj dks fo|qr ls Hkh xje dj ldrs gSaA ,d vipk;h VªkaliQkWeZj dk
mi;ksx djsa tks 2 oksYV ls 12 oksYV rd fofHkUu pj.kksa esa oksYVrk,a ns ldrk gSA bldk
ykHk ;g gS fd rkj osQ fljksa ij ,d fuf'pr oksYVrk yxkus ij ;g viuh laiw.kZ yackbZ osQ
vuqfn'k ,dleku :i ls xje gksxk rFkk bl izdkj xje djus ls gqvk izsf{kr >qdko nksgjk;k
tk ldrk gSA

fun'kZu

Hkkj

laosQrd

rkj

fp=k  D 13.1 xje djus ij rus gq, rkj esa mlosQ mQ"eh; izlkj osQ dkj.k mRiUu >qdko



;g funf'Zkr djuk fd ,syqfefu;e] yksgs] rk¡cs rFkk lhls (ysM) osQ leku
nzO;eku osQ fiaMksa dh mQ"ek /kfjrk,a fHkUu&fHkUu
gksrh gSa

bl fun'kZu dks djus osQ fy, vkidks vko';drk gksxh]
,syqfefu;e] yksgs] rk¡cs rFkk lhls osQ leku nzO;eku rFkk leku
vuqizLFk dkV {ks=kiQy osQ pkj csyu] iSjkfiQu ekse dk ,d
vk;rkdkj xqVdk] chdj@/krq dk crZu] èkkxk] ty rFkk xje
djus dh ;qfDrA

D;ksafd pkj Bksl csyuksa dk leku nzO;eku rFkk leku vuqizLFk
dkV dk {ks=kiQy gS blfy, mudh yackb;k¡ muosQ ?kuRoksa osQ
O;qRØekuqikrh gSaA fdlh chdj ;k èkkrq osQ crZu esa ty yhft,
vkSj bls mckfy,A pkjksa csyuksa dks /kxs ls ck¡/dj iwjh rjg
mcyrs ty osQ vanj yVdkb, (;fn chdj dk mi;ksx fd;k
tk jgk gS rks lko/kuh cjrsa)A oqQN feuV osQ i'pkr~ lHkh fiaM
mcyrs ty osQ rki ij igq¡p tkrs gSa ¹fp=k D 14.1(a)ºA

csyuksa dks ,d&,d djosQ ckgj fudkfy, vkSj mUgsa iSjkfiQu
ekse osQ eksVs xqVosQ ij ,d&nwljs osQ fudV jf[k, ¹fp=k D
14.1(b)ºA (csyuksa dks xje ikuh ls fudkyus osQ le; esa
varj de djus osQ fy, xje djus ls iwoZ mUgsa ,d gh NM+ ls
ck¡/dj yVdk;k tk ldrk gSA) csyu iSjkfiQu ekse esa
fHkUu&fHkUu xgjkb;ksa rd /¡lrs gSaA /¡lus osQ izØe esa os
mcyrs ty osQ rki ls ekse osQ xyukad rd BaMs gksrs gSaA ;|fi
lHkh csyuksa dk nzO;eku leku gS ysfdu muosQ }kjk nh xbZ
mQ"ek dh ek=kk fHkUu&fHkUu gSA

,d oSdfYid (rFkk djus esa vf/d lqfo/ktud) O;oLFkk
esa ydM+h dk ,d cksMZ yhft, ftlesa vèkZcsyukdkj [kk¡ps
cus gksaA izkjaHk esa izR;sd [kk¡ps dh leku yackbZ dks ekse ls
Hkj fn;k tkrk gSA xeZ csyuksa dks ekse osQ xqVosQ ij j[kus dh
ctk; [kk¡pksa esa Hkjs bl ekse osQ Åij j[krs gSaA

1414141414fun'kZu

(a)

(b)

fp=k D 14.1 fofHkUu /krqvksa dh mQ"ek èkkfjrkvksa dh xq.kkRed
rqyuk
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fVIi.kh

izR;sd csyu }kjk nh xbZ mQ"ek dk ,d cM+k Hkkx ok;qeaMy esa fofdfjr gks tkrk gSA
blosQ vfrfjDr] muosQ i`"B {ks=kiQy esa varj osQ dkj.k os fHkUu&fHkUu njksa ls mQ"ek
fofdfjr djrs gSaaA blfy,] bl iz;ksx }kjk ge bu Bkslksa dh mQ"ek /kfjrkvksa dh
osQoy xq.kkRed rqyuk gh dj ikrs gSaA

fun'kZu 14



fofHkUu oaQieku fudk;ksa osQ eqDr nksyuksa dks funf'Zkr djuk

;gk¡ oaQieku fudk;ksa osQ lanHkZ esa cgqr ls fun'kZu (a) ls (j) rd izLrqr fd, x, gSaA ftrus
laHko gks losaQ muls oaQieku fudk;ksa dks funf'Zkr dhft, rFkk izR;sd fLFkfr esa fuEu fcanqvksa
ij fopkj foe'kZ dhft,&

(i) oaQiuksa osQ nkSjku mQtkZ ifjorZu fdl izdkj osQ gksrs gSa\

(ii) oaQiu dh vko`fÙk fdl izdkj cnyh tk ldrh gS\

(iii) D;k fudk; osQ voeanu dks de fd;k tk ldrk gS\ ;fn ,slk gS] rks oSQls\

(iv) dfEir oLrq ij yxus okyk cy bldh ekè; fLFkfr ls foLFkkiu osQ lkFk fdl izdkj
ifjofrZr gksrk gS\

1515151515fun'kZu

rkjksa dk vk/kj

Hkkjh xksyd

fp=k D 15.1  ,d Hkkjh yksyd osQ nksyuksa dk
vè;;u djus osQ fy, O;oLFkk

(a) ljy yksyd& iz;ksx 6 esa of.Zkr inksa osQ vuqlkj ,d yack
rFkk Hkkjh ljy yksyd cukb,A yxHkx 1.5 m yackbZ osQ
,d etcwr /kxs osQ ,d fljs ij ,d bZaV ;k 1 kg dk
Hkkj ck¡/k tk ldrk gSA yksyd dks fdlh ,sls LVSaM ls
yVdkb, ftldk vk/kj Hkkjh gks ftlls fd ;g yjtdj
fxj u iM+sA vk/kj ij dksbZ Hkkj tSls oqQN bZaVsa j[kdj] bls
Hkkjh cuk;k tk ldrk gSA ,dkarjr% LVSaM dks est ij ,d
G-DySai ls dlk tk ldrk gSA est ij tM+s rhu G-DySai
(fp=k D 15.1) ls dl dj LVSaM dh mQèokZ/j NM+ dks
vkSj vfèkd n`<+ vk/kj iznku fd;k tk ldrk gSA ,d n`<+
LVSaM yksyd dks dkiQh yacs le; rd cgqr de voeanu
osQ lkFk nksyu djus esa lgk;d gksxkA

(b) yksgkdkV vkjh (gSd lkW) dk oaQieku CysM& ,d
yksgkdkV vkjh osQ CysM (;k èkkrq dh iryh iÙkh) dks
blosQ piVs i`"B dks {kSfrt j[krs gq, mls DySai }kjk est
osQ fdukjs ij dfl, (fp=k D 15.2)A blosQ Lora=k fljs
dk yxHkx 20 g IykLVhlhu ;k 20 g osQ Hkkj /kxs dh
lgk;rk ls CysM ls ck¡èkdj] Hkkj.k djsaA Lora=k fljs dks
mQij vkSj uhps oaQfir djk,¡A fun'kZu dks CysM ij de
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Hkkj vkSj fiQj cxSj Hkkj osQ nksgjk,¡A fofHkUu Hkkjksa osQ lkFk
nksyuksa dh rqyuk djsaA

(c) nksyk;eku nzo LraHk& cM+s O;kl (yxHkx 2 cm) dh
,d U–uyh dks bldh Hkqtkvksa dks mQèokZ/j j[kdj ,d
LVaSM ij dfl,A blesa fuEu ';kurk dk dksbZ nzo tSls ty
;k oSQjksflu ;k eSfFky ,YdksgkWy ;qÙkQ fLifjV HkjsaA nzo
LraHk dks uyh esa mQij uhps nksyu djk,¡ (fp=k D

15.3)A blosQ fy, U–uyh dh ,d Hkqtk esa tSls gh nzo
LraHk vf/dre mQ¡pkbZ ij vk, rks mlesa vius eq¡g ls
ckjackj iwQ¡osaQA ,slk djus ls blesa izR;sd ckj FkksM+k ok;qnkc
mRiUu gksxk ftlls fd nzo LraHk vuqukn ls nksyu djsxkA
nwljh fof/ gS LVSaM dks ckjEckj ,d vksj dks FkksM+k&lk
frjNk djsaA U–uyh osQ ,d LVSaM ij tM+s gksus osQ dkj.k
nzo LraHk vuqukn osQ }kjk nksyu djsxkA

vYi ykxr yxHkx 50 cm yach rFkk 3.5 cm ls
4.0 cm O;kl dh nks lh/h ufy;ksa ls ,d rkRdkfyd
U–uyh cukbZ tk ldrh gSA ufy;ksa dks ydM+h osQ ,d
r[rs ij yxHkx 20 cm ls 30 cm dh nwjh ij tfM+,A
muosQ fupys fljksa dks jcj dh fdlh uyh osQ VqdM+s ;k
IykfLVd ls cus gks”k ikbi osQ VqdM+s ls tksfM+,A IykfLVd
dk gks”k ikbi vf/d vPNk gS D;ksafd ;g vklkuh ls
U–vkòQfr esa eqM+ tkrk gSA nksuksa [kqys fljksa ls yxHkx 10

cm uhps rd U–uyh dks jaxhu ikuh ls Hkfj,A mQij
of.Zkr nks fof/;ksa esa ls fdlh ,d ls uyh esa nzo dks nksyu djkb,A

(d) oqQaMfyuh dekuh& oqaQMfyuh dekuh osQ fljs ij ;k dksbZ mi;qDr nzO;eku]
eku yhft, 1kg, layXu dhft, (fp=k D 15.4)A dekuh dks mQèokZ/jr%
yVdkb,A Hkkj dks uhps dh vksj FkksM+h nwj [khafp, vkSj NksM+ nhft,A dekuh
osQ fupys fljs ls yVossQ nzO;eku osQ mQèokZ/j nksyuksa dks izsf{kr dhft, vkSj
mudk vè;;u dhft,A

(e) rSjrh gqbZ ij[kuyh osQ nksyu& ,d ij[kuyh yhft, vkSj bldh ryh esa
yxHkx 10 g lhls osQ NjsZ ;k yksgs dk cqjknk ;k jsr Hkfj,A ij[kuyh dks
ikuh esa rSjkb, rFkk uyh esa Hkkj (lhls osQ NjsZ ;k yksgs dk cqjknk ;k jsr)
dks lek;ksftr dhft, tc rd fd ;g mQèokZ/jr% u rSjus yxsaA uyh dks
mQèokZ/j j[krs gq, FkksM+k&lk uhps dh vksj nckb, vkSj NksM+ nhft, ftlls
fd ;g ikuh osQ i`"B ij mQij&uhps nksyu djus yxs (fp=k D 15.5)A

(f) fdlh oØ iFk osQ vuqfn'k fdlh xsan dk nksyu& yxHkx 30 cm yach
,syqfefu;e dh inZs dh pSuy yhft, vkSj bls ,d o`Ùk dh pki esa eksfM+,A bls est

fp=k D 15.2  ,d fljs ij dlk gSd lk CysM
mQij uhps oaQiu djrk gqvk

,dleku O;kl dh

uyhU-

fp=k D 15.3    U–uyh esa nzo LraHk osQ nksyuksa osQ
fun'kZu dh O;oLFkk

fp=k D 15.4 oqaQMfyuh dekuh
  osQ fupys fljs ls tqM+k Hkkj
mQij uhps nksyu djrk gqvk

fun'kZu 15
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ij jf[k, vkSj nks vk;rkdkj eksVs xÙks ;k IykbZoqM osQ
VqdM+ksa osQ mfpr lgkjs ls mQèokZ/j ry esa [kM+k dhft,A
blosQ [kk¡ps esa ,d ckWy cs;fjax ;k dk¡p osQ daps dks
nksyu djkb, (fp=k D 15.6)A ,dkarjr% fdlh vory
niZ.k (10 cm ;k 15 cm }kjd) ;k dVksjk ;k
d<+kgh osQ vory Hkkx dks mQij dh vksj j[k dj est
ij jf[k,A ,d ckWy cs;fjax ;k oaQps dks fp=k D 15.6

esa n'kkZ, blosQ fuEure fcanq P ls xq”kjus okyh pki osQ
vuqfn'k nksyu djkb,A

(g) f}d vkur iFk ij xsan osQ nksyu&  fdlh f}d vkur
iFk dks est ij bl izdkj lek;ksftr dhft, fd bldh
Hkqtk,¡ {kSfrt ls leku :i ls >qdh gksa (fp=k D

15.7)A LVhy osQ ,d ckWy cs;fjax (O;kl 2.5 cm)
dks ,d Hkqtk osQ mQijh fljs ls NksfM+, vkSj bls f}d
vkur iFk dh nksuksa Hkqtkvksa osQ chp nksyu djus nhft,A

(h) est ij nks dekfu;ksa osQ chp j[kh VªkWyh osQ nksyu& ,d
VªkWyh yhft, vkSj blosQ nksuksa fljksa ij nks oqQaMfyuh
dekfu;k¡ bl izdkj tksfM+, fd dekfu;k¡ ,d lh/h
js[kk osQ vuqfn'k jgsaA VªkWyh dks est ij jf[k, rFkk
dekfu;ksa osQ Lora=k fljksa dks est osQ foijhr fljksa ij
nks n`<+ Vsdksa ls bl izdkj tksfM+, fd dekfu;k¡ mlh ,d
lh/h js[kk osQ vuqfn'k ruh gqbZ jgsa ¹fp=k D 15.8(a)ºA
nksuksa dekfu;ksa dks ruko esa j[krs gq, VªkWyh dks ,d fn'kk
esa FkksM+k&lk foLFkkfir dhft,A VªkWyh dks NksfM+, vkSj
dekfu;ksa dh yackbZ osQ vuqfn'k bldh b/j&m/j xfr
dks izsf{kr dhft,A nksyuksa osQ vkorZ dky Kkr dhft,
rFkk voeanu osQ ckjs esa Hkh fVIi.kh dhft,A

(i) fdlh dekuh ls tqM+h gqbZ VªkWyh osQ nksyu& fp=k D
15.8 (a) esa n'kkZbZ fun'kZu (h) osQ fy, dh xbZ
O;oLFkk esa ls ,d dekuh dks gVkb,A VªkWyh dks ,d
vksj foLFkkfir dhft, vkSj bls NksM+ nhft,A igyh
fLFkfr (fun'kZu h) ls nksyuksa osQ vkorZdky rFkk
voeanu osQ izHkko dh rqyuk dhft,A

(j) fdlh ¯cnq ls yVdkbZ gqbZ rFkk nks dekfu;ksa osQ chp
jksdh gqbZ VªkWyh osQ nksyu& fun'kZu (h) esa of.kZr O;oLFkk
osQ vuqlkj est ij nks dekfu;ksa osQ lkFk ,d VªkWyh dks
yxkb,A fp=k D 15.8(b) esa n'kkZ, vuqlkj ,d vuE;

lhls osQ NjsZ

ckWy cs;fjax

,yqfefu;e dh pSuy

ydM+h dk xqVdk
P

eè; osQ ofØr Hkkx

dk vkof/Zr fp=k.k

fp=k D 15.5 Hkkj osQ dkj.k mQèokZ/j fLFkfr esa rSjrh gqbZ
ij[kuyh dks tc FkksM+k&lk uhps /osQydj
NksM+rs gSa] rks ;g mQij&uhps nksyu djrh gSA

fp=k D 15.6 o`Ùk osQ pki dh vkÑfr esa eqM+h pSuy esa ,d
ckWy cs;fjax dh nksyu xfr osQ fun'kZu osQ fy,
O;oLFkk

fp=k D 15.7   f}d vkur iFk osQ vuqfn'k fdlh xsan dh nksyu
xfr osQ fun'kZu osQ fy, O;oLFkk
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(a)

fp=k D 15.8(a) nks ,dleku dekfu;ksa osQ chp j[kh VªkWyh dh
  bèkj&mèkj xfr osQ fun'kZu dh O;oLFkk

fp=k D 15.8(b) fdlh mQ¡ph Vsd ls yVdkbZ gqbZ rFkk nks dekfu;ksa
osQ chp jksdh gqbZ VªkWyh dh b/j&m/j xfr osQ
fun'kZu dh O;oLFkk

fun'kZu 15

(n`<+) Mksjh ls VªkWyh dks ckaf/,A Mksjh osQ nwljs fljs dks est ij j[ks ,d LVwy ij
j[ks gq, LVSaM ;k Nr ij yxs fdlh gqd ls bl izdkj tksfM+, fd VªkWyh est ls FkksM+k
mQij yVdh jgsA VªkWyh dks ,d vksj FkksM+k&lk foLFkkfir djosQ nksyu djkb,A vè;;u
dhft, fd nksyuksa dk vkorZdky rFkk voeanu] fun'kZu (h) dh rqyuk esa] tc VªkWyh
est ij j[kh Fkha] oSQls izHkkfor gksrk gSA

VªkWyh est osQ

laioZQ esa ugha gS



;qfXer yksydksa osQ lsV ls vuqukn dks funf'Zkr djuk

yksgs osQ nks LVSaM ysdj mUgsa ,d est ij ,d nwljs ls yxHkx 40 cm nwj j[ksaA vkèks ehVj
osQ ,d LosQy dks (vPNk gks ;fn 1.5 cm pkSM+h ydM+h dh lh/h iêðh) muosQ chp esa
bl izdkj ck¡f/, fd bldk iQyd mQèokZ/j gks vkSj ;g {kSfrt jgs vkSj vius mQijh fdukjs
osQ bnZ fxnZ ?kw.kZu osQ fy, Lora=k gks (fp=k D 16.1)A LosQy osQ ,d fdukjs osQ ikl ,d
Hkkjh xksyd (ekuk yxHkx 200 g) dk yksyd yVdkb,A pkj ;k ik¡p fofHkUu yackb;ksa
vkSj vis{kko`Qr de nzO;eku osQ xksydksa osQ yksyd Hkh yVdkb,A rFkkfi] buesa ls ,d
fcyoqQy mlh yackbZ dk gks tSlk fd Hkkjh xksyd dk yksydA

1616161616

mijksÙkQ O;oLFkk osQ vuqlkj yksyd fuyafcr djus osQ i'pkr~ lHkh yksydksa dks fojke esa
vkus nsaA Hkkjh yksyd osQ xksyd dks /hjs&ls [khaps vkSj NksM+ nsa ftlls fd ;g nksyu djuk
izkjaHk dj nsA lqfuf'pr djsa fd bl izØe esa nwljs yksyd fo{kqC/ u gksaA nwljs yksydksa dh
xfr dks izsf{kr djsaA dkSu&lk yksyd mlh vko`fÙk ls nksyu djrk gS tks Hkkjh yksyd dh
gS\ fofHkUu yksydksa osQ oaQiu dk vk;ke fdl izdkj fHkUu gS\

fp=k D 16.1  ;qfXer yksydksa esa vuqukn funf'Zkr djus dh
O;oLFkk

fun'kZu



ekè;e osQ izfrjks/ osQ dkj.k yksyd osQ voeanu dks funf'Zkr djuk

(a) ok;q osQ dkj.k nks leku nzO;eku osQ yksydksa osQ voeanu&leku yackbZ osQ nks ljy
yksydksa dks O;ofLFkr dhft,A ,d dk xksyd lkbt+ esa NksVk gksuk pkfg, tSls fd Bksl
ihry dk cuk gqvkA nwljs dk xksyd mlh nzO;eku dk ysfdu cM+s lkb”k dk gksuk
pkfg,A ;g ;k rks fdlh gYosQ inkFkZ tSls FkekZsdksy dk gks ;k ,d [kks[kyk xksyk gksA
bUgsa leku izkajfHkd foLFkkiu nhft, vkSj lkFk&lkFk NksfM+,A izsf{kr dhft, fd cM+s
lkb”k osQ xksyd osQ yksyd dk vk;ke vf/d rs”kh ls de gksrk gSA blosQ vfèkd
{ks=kiQy osQ dkj.k ok;q bldh xfr esa vf/d izfrjks/ izLrqr djrh gSA ;|fi izkjaHk esa
nksuksa yksydksa dh mQtkZ leku gS] cM+k xksyd izR;sd nksyu esa vf/d mQtkZ dh gkfu
djrk gSA

(b) ok;q rFkk ty osQ dkj.k voeanu dh rqyuk djosQ oSdfYid fun'kZu&yxHkx vkèks
ehVj yackbZ rFkk 25 mm ;k vf/d O;kl osQ /krq osQ xksyd osQ ljy yksyd dks
O;ofLFkr dhft,A bldh mQèokZ/j fLFkfr esa xksyd est ls yxHkx 4 cm ls 5 cm

dh mQ¡pkbZ ij gksuk pkfg,A igys yksyd dks ok;q esa nksyu djus nsa vkSj blosQ voeanu
dk izs{k.k djsaA vc xksyd osQ uhps ikuh ls Hkjh ,d ,slh nzks.kh j[ksa fd xksyd ikuh
esa Mwck jgsA ikuh esa Mwcs xksyd osQ lkFk yksyd dks nksyu djk,¡ rFkk voeanu ij
ekè;e osQ ifjorZu dk izHkko uksV djsaA
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vuqnSè;Z rFkk vuqizLFk rjaxksa dks funf'Zkr djuk

fLyadh (nh?kZ yackbZ dh oaqQMfyuh dekuh) dh lgk;rk ls
vuqizLFk rFkk vuqnSè;Z rjaxksa osQ oqQN yk{kf.kd xq.kksa dks funf'Zkr
fd;k tk ldrk gSA fLyadh ,d dksey fLiazx gS tks LVhy dh ,d
iryh piVh iêðh (yxHkx 150 ls 200 yisV) osQ yisVksa ls]
ftudk O;kl yxHkx 6 cm rFkk pkSM+kbZ 8 cm ls 10 cm] ls cuh
gSA vktdy fLyadh osQ vkdkj dh IykfLVd ls cuh fLizax Hkh
miyC/ gSaA nks fo|kfFZk;ksa ls fLyadh osQ ,d&,d fljs dks idM+us
rFkk bls fdlh fpdus i+ Q'kZ ij iwjh yackbZ (de&ls&de 5 ehVj)
rd [khapus dks dgsaA ,d fljs ij ,d rh{.k vuqizLFk >Vdk nsa vkSj
fo|kfFZk;ksa dks fLizax osQ vuqfn'k xfr djus okys Lian dks izsf{kr
djus dks dgsa ¹fp=k D 18.1(a)ºA

fLizax dh f[kaph gqbZ yackbZ osQ vuqfn'k ,d fljs ls nwljs fljs rd
Lian dks xfr djus esa yxs le; dks eki dj Lian dh pky Kkr
djsaA vf/d ;FkkFkZrk osQ fy,] Lian }kjk ,d fljs ls nwljs fljs rd
xfr djus esa fy;k x;k le; ekius osQ ctk; blosQ }kjk fLizax dh

laiw.kZ yackbZ osQ vuqfn'k rhu ;k pkj ;k=kk,¡ djus esa fy;k x;k le; ekisaA ;g blfy, laHko
gks ik,xk D;ksafd izR;sd Lian lekIr gksus ls igys fLizax dh yackbZ osQ vuqfn'k oqQN ckj
vkxs ihNs xfr djrk gSA

fLizax esa ruko ?kVkdj (bls NksVh yackbZ rd [khapdj) iz;ksx dks
nksgjk,¡ rFkk Lian dh pky Kkr djsaA D;k pky ruko ij fuHkZj
djrh gS\

fLyadh dks vuqnSè;Z rjaxksa osQ lapj.k dks funf'Zkr djus osQ fy, Hkh
iz;ksx fd;k tk ldrk gSA ,slk djus osQ fy,] fLyadh dks vuqizLFk
Lian dh xfr dks n'kkZrs le; [khapus dh rqyuk esa osQoy vk/h yackbZ

(2.5 m) rd gh [khaps vkSj fiQj blosQ ,d fljs ij ¹fp=k D 18.1(b)º >Vdk nsaA fo|kfFZk;ksa
ls fLizax osQ laihMu osQ :i esa Lian dh xfr dk izs{k.k djus dks dgsaA

1818181818fun'kZu

fp=k D 18.1(a)  fLyadh ls gksdj ,d Lian dh xfr

fp=k D 18.1(b)  fLyadh dh yackbZ osQ vuqfn'k xfr
   djrk gqvk ,d laihMu
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;fn i+ Q'kZ fpduk ugha gS rks voeanu cgqr vf/d gksxkA ,slh fLFkfr esa fLyadh dks dejs
dh foijhr nhokjksa ij dl dj tM+h nks [kwafV;ksa osQ chp rus LVhy osQ ,d rkj ls yVdk
dj] iz;ksx fd;k tk ldrk gSA fLizax osQ chp esa voueu (>ksy) osQ izHkko dks U;wure djus
osQ fy,] ,d nwljs ls yxHkx 25 cm dh nwjh ij rkj esa ca/s /kxs osQ VqdM+ksa ls fLizax dks
yVdkdj lgkjk fn;k tk ldrk gSA /kxs osQ lHkh VqdM+s yackbZ esa leku gksus pkfg,A

vuqizLFk rjaxksa dks fLyadh osQ ctk; diM+s lq[kkus dh yphyh Mksjh ;k jcj dh V~;wc ;k
jLls dh lgk;rk ls Hkh funf'Zkr fd;k tk ldrk gSA jcj dh V~;wc ;k Mksjh osQ ,d fljs
dks njok”ks dh ewB ls cka/sa vkSj bls ruk gqvk j[kdj nwljs fljs ls ,d >Vdk nsaA ;fn jcj
dh V~;wc Hkkjh gks (blesa ikuh Hkj nsa) rFkk bls <+hyk idM+dj j[kk tk, rks Lian èkheh xfr
ls pysxh vkSj izs{k.k vPNk gksxkA

,dy Lian osQ ctk;] ,d osQ ckn ,d Lian iSnk djosQ Lianksa dh ,d Js.kh ls lrr~ rjax
lapj.k osQ izHkko dks Hkh funf'Zkr fd;k tk ldrk gSA bls fLyadh ;k diM+s lq[kkus dh
yphyh Mksjh ls fd;k tk ldrk gSA fLyadh dks i+ Q'kZ ij rkfu, vkSj ,d fo|kFkhZ ls ,d
fljs dks dldj idM+us dks dfg,A nwljs fljs ij osQoy ,d >Vdk nsus dh ctk;] yxHkx
0.5m dh rjaxnS?;Z dh rjaxs mRiUu djus osQ fy, gkFk dks b/j&m/j yxkrkj pykb, ftlls
fd fLYakdh osQ vuqfn'k yxkrkj xfr djrh gqbZ rjaxsa ns[kh tk losaQA

fun'kZu 18



nks ekè;eks a dh ifjlhek ij rjaxks a osQ ijkorZu
rFkk lapj.k dks funf'Zkr djuk

fLyadh dks fpdus i+Q'kZ ij rkfu, ;k bls fun'kZu 18/1

esa o.kZu fd, vuqlkj LVhy osQ rus gq, rkj ls yVdkb,A
,d fljs dks fLFkj j[kdj nwljs fljs ls Lian izsf"kr dhft,A
fLFkj fljs ls ijkorZu gksus ls igys rFkk ijkorZu gksus osQ
ckn Lian osQ foLFkkiu dk lkb”k rFkk fn'kk uksV dhft,A
uksV dhft, fd ijkofrZr Lian dk foLFkkiu vkifrr Lian
dh vis{kk mYVk gS rFkk lkb”k esa FkksM+k ifjorZu gS ¹fp=k
D 19.1(a)ºA

vc oqQaMfyr fLizax (fLyadh) dks vfèkd nzO;eku dh ,d
vU; dekuh (fLaizx) osQ fljs ls tksfM+, ¹fp=k D 19.1(b)ºA
izR;sd fLizax osQ Lora=k fljs dks idM+dj bUgsa rkfu, vkSj gYdh
fLizax (fLyadh) osQ Lora=k fljs ij ,d Lian mRiUu dhft,A
izsf{kr dhft, fd tc Lian nksuksa dekfu;ksa osQ tksM+ ij igq¡prk
gS rks D;k gksrk gSA ijkofrZr Lian esa fdl izdkj dk (vFkkZr~
lkb”k rFkk foLFkkiu dh fn'kk) ifjorZu gksrk gS\ D;k Hkkjh
fLizax esa lapfjr Lian esa Hkh oqQN ifjorZu gksrk gS\

bl fun'kZu dks Hkkjh fLizax osQ Lora=k fljs ls Lian Hkstdj nksgjkb,A uksV dhft, fd vkifrr
Lian dh rqyuk esa nksuksa dekfu;ksa dh ifjlhek ij ijkofrZr rFkk lapfjr Lian esa D;k ifjorZu
gS ¹fp=k D 19.1(c)ºA

;s ifjorZu muls fdl izdkj fHkUu gSa tc vkifrr Lian gyosQ ls Hkkjh fLizax dh vksj
tkrk gS\

vc fLyadh (oqaQMfyr fLizax) dks Hkkjh fLizax osQ ctk, ,d eghu /kxs ls tksfM+,A fLizax
rFkk /kxs dks rkfu, rFkk fLizax osQ Lora=k fljs ij ,d Lian mRiUu dhft,A uksV dhft,
fd fLizax rFkk /kxs dh ifjlhek ij Lian dk D;k gksrk gSA
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fp=k D 19.1 (a)  fLFkj fljs ls ijkofrZr Lian esa π dkykUrj
  gksrk gS
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gYdk fLaizx
(fLaydh)Hkkjh fLaizx

gYdk fLaizx
(fLaydh)Hkkjh fLaizx

fp=k D 19.1 (b) fojy ekè;e ls l?ku ekè;e esa
  tkus ij Lian dk ijkorZu rFkk lapj.k

fp=k D 19.1 (c)  l?ku ekè;e ls fojy ekè;e esa
  tkus ij Lian dk ijkorZu rFkk lapj.k

fun'kZu 19



vko`fÙk;ksa esa FkksM+s ls varj okys nks Lofj=k f}Hkqtksa }kjk mRiUu rjaxksa osQ
vè;kjksi.k osQ dkj.k gksus okyh foLianksa dh ifj?kVuk dks funf'kZr djuk

cjkcj vko`fÙk osQ nks Lofj=k f}Hkqt yhft,A ,d Lofj=k f}Hkqt dh Hkqtkvksa ij IykLVhlhu
;k ekse dk NksVk&lk VqdM+k fpidkb,A blls Lofj=k f}Hkqt dh vko`fÙk FkksM+h&lh de gks
tk,xhA Lofj=k f}Hkqtksa dks ,d&,d gkFk esa idM+dj nksuksa dks ,d lkFk jcj osQ nks iSMksa
ls Vdjkb,A mUgsa ,d&nwljs osQ lehi jf[k,A

nksuksa Lofj=k f}Hkqtksa }kjk mRiUu fefJr èofu dks è;kuiwoZd lqfu,A èofu dh rhozrk èkhjs&/hjs
c<+rh vkSj ?kVrh gqbZ lqukbZ nsxhA ;g cgqr de varj dh vko`fÙk;ksa dh rjaxksa osQ vè;kjksi.k
}kjk mRiUu foLian osQ dkj.k gSA ;fn bu rjaxksa dh vko`fÙk;ksa esa nks ;k rhu oaQiu izfr lsoaQM
ls vf/d dk varj ugha gS rks vki izfr lsoaQM mRiUu gksus okys foLianksa dh la[;k dh x.kuk
Hkh dj ldrs gSaA tks O;fDr Lianksa dks lqu jgk gS og izR;sd vf/dre rhozrk ;k U;wure
rhozrk ij ekSu laosQr nsrk gS] tSls ftl izdkj ge gk¡ dgrs gSa ml eqnzk esa vius flj dks
fgykrs gSaA rHkh ,d nwljk O;fDr fojke ?kM+h dh lgk;rk ls ;k rks 10 Lianksa esa fy;k x;k
le; Kkr djrk gS ;k 5 lsdaM esa mRiUu gq, Lianksa dh la[;k fxurk gSA fojke ?kM+h okyk
O;fDr Lian Hkh lqusxk] ;|fi de”kksj ls vkSj og cxSj igys O;fDr osQ laosQr dh lgk;rk
osQ vko`fÙk eki ldrk gSA

;fn ydM+h osQ vuqukn cDls ij tM+s leku vko`fRr osQ nks cM+s Lofj=k f}Hkqt miyC/ gksa
rks d{kk esa lHkh fo|kFkhZ Lianksa dks lqu ldrs gSa mUgsa d{kk osQ dejs osQ chp esa fdlh MsLd
ij jf[k,A d{kk esa iw.kZ uhjork gksuh pkfg,A Lofj=k f}Hkqtksa ij jcj osQ gFkkSM+s ls nqzr xfr
ls yxkrkj yxHkx leku cy ls vk?kkr dhft,A buesa ls ,d Lofj=k f}Hkqt ij FkksM+k&lk
ekse ;k IykLVhlhu fpidkdj ;k fpidus okyh Vsi ls NksVk&lk Hkkj fpidkdj nksuksa dh
vko`fÙk;ksa esa FkksM+k&lk varj fd;k tk ldrk gSA nksuksa Lofj=k f}Hkqt vPNh xq.koÙkk osQ gksus
pkfg, rkfd og vuqukn ckWDl esa mQtkZ ßkl osQ ckotwn yxHkx 8 ls 10 lsoaQM rd JO;
èofu vo'; mRiUu djrs jgsaA

2020202020fun'kZu



,d fLizax (dekuh) dh lgk;rk ls vizxkeh rjaxksa dks funf'kZr djuk

rkj dh fLizax (Hkkjh gks vkSj fLyadh u ysa) osQ ,d fljs dks njokts osQ gRFks ls cka/dj
yxHkx 6 m ls 7 m dh yackbZ rd rkfu,A ;g chp esa ls >qd ldrh gS ysfdu blls
fun'kZu ij dksbZ izHkko ugha iM+sxkA blosQ Lora=k fljs ij ,d vuqizLFk {kSfrt >Vdk nhft,A
fLizax osQ vuqfn'k ,d Lian xeu djsxk vkSj vkxs&ihNs ijkofrZr gksxkA ;fn fLizax dks ok;q
esa Vkaxus osQ ctk; bls i+ Q'kZ osQ vuqfn'k rkuk tkrk gS] rks dkiQh vf/d voeanu osQ dkj.k
ifj.kke brus Li"V rFkk fo'oluh; ugha gksaxsA

vc dekuh dks fuf'pr le; varjkyksa ij ckj&ckj >VosQ nsdj lrr~ vuqizLFk rjax mRiUu
dhft,A vius gkFk dks nksfyr djus osQ vkorZdky dks cny dj rjaxksa dh vko`fRr dks
cnfy, tc rd fd vizxkeh rjaxsa LFkkfir u gksa tk,¡A vki nss[ksaxs fd vizxkeh rjaxsa rHkh
mRiUu gksrh gSa tc fLizax dh laiw.kZ yackbZ esa ywiksa dh iw.kZ la[;k tSls 1] 2] 3 vkfn
lek;ksftr gks tk,¡A nwljs 'kCnksa esa] vizxkeh rjaxsa osQoy oqQN fuf'pr vkorZdkyksa osQ laxr
gh mRiUu gksrh gSA

fdlh ,d fo|kFkhZ ls vizxkeh rjaxksa dk vkorZdky ekius osQ fy, dfg, tc ruh gqbZ fLiazx
dh nh gqbZ yackbZ esa ,d ywi] nks ywi] rhu ywi vkfn cu jgs gksaA fLiazx osQ leku foLrkj
osQ fy,] vkSj bl izdkj fLiazx esa leku ruko osQ fy, vizxkeh rjaxksa osQ ,d ywi] nks ywiksa
rFkk rhu ywiksa osQ vkorZdky ,d&nwljs ls fdl izdkj lacaf/r gSa\

vizxkeh rjaxsa mRiUu djrs le;] vpkud vius gkFk dks b/j&m/j pykuk can dhft, vkSj
bl izdkj fLiazx osQ mQtkZ laHkj.k dks jksfd,A bls lcls vPNh izdkj ,d LVwy dh lgk;rk
ysdj fd;k tk ldrk gS ftl ij rjaxsa mRiUu djrs le; vkSj lkFk&lkFk tc vki vius
gkFk dks jksdrs gSa ml le; vkidk gkFk fVdk jgsA izsf{kr dhft, fd fLiazx mlh vkorZdky
ls vkSj mUgha ywiksa dh la[;k ls oqQN le; rd oaQiu djrh jgrh gSA bl izdkj ;g funf'kZr
fd;k tk ldrk gS fd ruh gqbZ fLiazx fofHkUu izdkj osQ ,d ywi] nks ywiksa] rhu ywiksa vkfn
osQ lkFk eqDr nksyu djus esa leFkZ gSA og lHkh fofHkUu vkorZdky] ftuosQ lkFk vki blesa
vizxkeh rjaxsa mRiUu dj ldrs gSa] Hkh fLiazx osQ izko`Qfrd vkorZdky gSaA

bl izdkj] tc vki ruh gqbZ fLiazx esa vizxkeh rjaxsa mRiUu dj jgs gSa vkSj ns[k jgs gSa rks vki
bls ,d vuqukn ifj?kVuk eku ldrs gSaA rFkkfi] bl fLFkfr esa] iz.kksfnr nksyuksa osQ v/hu oLrq
(vFkkZr~ ruh gqbZ fLiazx)] vusd vkorZdkyksa esa ls ,d osQ lkFk eqDr :i ls nksyu djus esa
leFkZ gSA ;g ljy yksyd dh ml ifj?kVuk ls fHkUu gS tks vkius yksyd osQ lkFk vuqukn
dh ifj?kVuk dk vè;;u djus osQ fy, igys fd;k gSA
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ç;ksx'kkyk iqfLrdk
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vizxkeh rjaxksa dks ,d ,slh fLiazx ls Hkh funf'kZr fd;k tk ldrk gS ftlosQ nksuksa fljs xfr
djus osQ fy, Lora=k gSaA 3 – 4 ehVj yackbZ osQ ,d /kxs dks fLiazx osQ ,d fljs ij ckafèk,A
/kxs osQ nwljs fljs dks nhokj ij fdlh gqd ls ;k njokts osQ gRFks ls ckaf/,A fLiazx osQ Lora=k
fljs dks gkFk esa ysdj rkfu, vkSj vius gkFk osQ fljs dh xfr }kjk fLiazx esa lrr~ vuqizLFk
rjax Hksft,A D;k vki izsf{kr djrs gSa fd bl ckj mRiUu gqbZ vizxkeh rjxsa muls oqQN fHkUu
gSa tc fLiazx dk ,d fljk fLFkj FkkA nksuksa fLFkfr;ksa esa vizxkeh rjaxksa osQ iSVuZ esa varj uksV
dhft, vkSj bl varj osQ dkj.k ij fopkj foe'kZ dhft,A tc fLiazx esa vizxkeh rjax
LFkkfir gksrh gS rks mRiUu ywiksa dh la[;k Hkh uksV dhft,A

vius gkFk dh b/j&m/j dh xfr dks lek;ksftr djosQ] rjax osQ vkorZdky dks fLiazx osQ
mlh foLrkj osQ fy, ½ ywi] 1½ ywi] 2½ ywi vkfn mRiUu djus osQ fy,] ifjofrZr
dhft,A

;s vkorZdky oaQiu osQ mu vkorZdkyksa ls fdl izdkj fHkUu gS] tc og fljk fLFkj Fkk tks
vkiosQ gkFk esa ugha gS vkSj fLiazx dk foLrkj bruk gh Fkk\

fVIi.kh

xf.krh; <ax ls] ;g n'kkZ;k tk ldrk gS fd fdlh vuar ekè;e esa foijhr fn'kkvksa
esa xfr'khy leku vko`fÙk (vkSj bl izdkj leku osx ls xfr'khy) dh nks rjaxksa osQ
vè;kjksi.k ls vizxkeh rjaxsa mRiUu gksrh gSaA bl xf.krh; izfriknu esa vizxkeh rjaxksa
osQ mRiUu gksus esa fof'k"V vko`fÙk;ksa dh vko';drk ugha gSA rFkkfi] bl xf.krh;
ifj.kke dks ljy izk;ksfxd fun'kZu esa ifj.kr djuk laHko ugha gSA fdlh iz;ksx esa gesa
,d lhfer ekè;e ysuk iM+rk gS] tSls fd lhfer yackbZ dh rkfur fLiazxA lhekvksa
ls c¼ fdlh lhfer ekè;e dh viuh LokHkkfod vko`fÙk gksrh gS vkSj blfy, iz;ksx
mUgha vko`fÙk;ksa ij fd;k tkrk gSA mijksDr fun'kZuksa esa ,d rjax gkFk ls mRiUu dh
tkrh gS vkSj nwljh (foijhr fn'kk esa pyrh gqbZ) ijkofrZr rjax gS vkSj mudk
vè;kjksi.k vizxkeh rjaxsa mRiUu djrk gS] tks mijksDr mfYyf[kr xf.krh; ifj.kke dk
mnkgj.k gSA



uke izrhd eku

fuokZr esa izdk'k dh pky c 2.9979 × 108 m s–1

bysDVªkWu dk vkos'k e 1.602 × 10–19 C

xq#Roh; fu;rkad G 6.673 × 10–11 N m2 kg –2

Iykad fu;rkad h 6.626 × 10–34 J s

cksYV~”keku fu;rkad k 1.381 × 10–23 J K–1

vkoksxknzks la[;k N
A

6.022 × 1023 mol–1

lkoZf=kd xSl fu;rkad R 8.314 J mol–1 K–1

bysDVªkWu dk nzO;eku m
e

9.110 × 10–31 kg

U;wVªkWu dk nzO;eku m
n

1.675 × 10–27 kg

izksVkWu dk nzO;eku m
p

1.673 × 10–27 kg

bysDVªkWu&vkos'k o nzO;eku vuqikr e/m
e

1.759 × 1011 C/kg

iSQjkMs fu;rkad F 9.648 × 104 C/mol

fjMcxZ fu;rkad R 1.097 × 107 m–1

cksgj f=kT;k a
0

5.292 × 10–11 m

LVsiQkWu&cksYV~teku fu;rkad σ 5.670 × 10–8 W m–2 K–4

ohu fu;rkad b 2.898 × 10–3 m K

eqDr vkdk'k dk ijkoS|qrkad ε
0

8.854 × 10–12 C2 N–1 m–2

1/4πε
0

8.987 × 109 N m–2 C–2

eqDr vkdk'k dh pqacd'khyrk µ
0

4π × 10–7 T m A–1

≅ 1.257 × 10–6 Wb  A–1m–1

ifjf'k"V A-1

oqQN egRoiw.kZ fu;arkd

oqQN mi;ksxh fu;arkd

uke izrhd eku

Å"ek dk ;kaf=kd rqY;kad J 4.186 J cal–1

ekud ok;qeaMyh; nkc 1 atm 1.013 × 105 Pa

ije 'kwU; 0 K – 273.15 °C

bysDVªkWu oksYV 1 eV 1.602 × 10–19 J

ijek.oh; nzO;eku ek=kd 1 u 1.661 × 10–27 kg

bysDVªkWu fojke ÅtkZ mc2 0.511 MeV

1 u dk ÅtkZ rqY;kad 1 uc2 931.5 MeV

vkn'kZ xSl dk vk;ru (0°C rFkk 1 atm) V 22.4 L mol–1

xq#Roh; Roj.k g 9.78049 m s–2

(leqnz ry] fo"kqor o`Rr ij)

ifjf'k"V
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ifjf'"V A-2

inkFkks± dk ?kuRo (20°C)

 inkFkZ ?kuRo inkFkZ ?kuRo
(103 kgm–3) (103 kgm–3)

,sYdksgkWy (esfFky) 0.81 tSrwu dk rsy 0.9

,sYdksgkWy (,fFky) 0.79 DokV~Zt (fØLVy) 2.6

,sLcsLVkWl 2.4 leqnzh ty 1.03

ihry (60.40) 8.4 LVsuysl bLikr 7.8

ihry (70.30) 8.5 rkjihu rsy 0.85

<yok¡ yksgk 7.0 fiVoka yksgk 7.8

,jaM rsy 0.95 tLrk 7.1

pkjdksy 0.4 ty 0°C 0.99987

dks;yk 1.6 – 1.4   4°C 1.00000

rk¡ck 8.9     20°C 0.99823

dkalVsUVu 8.9     100°C 0.9584

dkWoZQ 0.24 ty] Hkkjh
ghjk 3.5 (D

2
O) vf/dre ?kuRo]

teZu flYoj 8.4 11 °C rki ij 1.106

dkap 2.5

fXyljhu 1.3 isVªksy 0.70

lksuk ('kq¼) 19.3 osQjksflu 0.80

lksuk (22 oSQjsV) 17.5 lk/kj.k ued ?kksy 1.189

lksuk (9 oSQjsV) 11.3 (20% Hkkj ls)
xzSI-kQkbV  2.3 ok;q (ekud rki rFkk nkc ij) 0.00129

ci+ ZQ   0.92 dkcZu MkbZ&vkWDlkbM (ekud rki rFkk nkc ij) 0.00198

eSaxfuu   8.5 gkbZMªkstu (ekud rki rFkk nkc ij) 0.00009

e`nq bLikr   7.9 vkWDlhtu (ekud rki rFkk nkc ij) 0.00143

nw/   1.03 ukbVªkstu (ekud rki rFkk nkc ij) 0.00125

ikjk 13.56

ifjf'k"V A-3

ok;qeaMyh; rki rFkk nkc esa Å¡pkbZ osQ lkFk ifjorZu
(leqnz ry ij nkc = ekud nkc rFkk rki = 15°C ekuk x;k gSA)

  Å¡pkbZ    nkc    rki (°C)

(metres) (millibars)
(1) (2) (3)

0 1013.25 15.0
250 983.58 13.4
500 854.61 11.8
750 926.34 10.1

1000 898.75 8.5
1500 825.56 5.2
2000 794.25 2.0
2500 746.82 1.2
3000 701.08 – 4.5
3500 657.64 – 7.8
4000 616.40 –11.0
4500 577.28 –14.2
5000 540.20 –17.5
6000 471.81 –29.0
7000 410.61 –30.5
8000 356.00 –37.0
9000 307.42 –43.5

10000 246.36 –50.0
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ifjf'"V A-4

Hkkjr osQ fofHkUu LFkkuksa (muosQ va{kkd] js[kka'k rFkk Å¡pkbZ) ij
xq#Roh; Roj.k

LFkku g(m/s2) v{kka'k js[kka'k Å¡pkbZ
   (N)   (E)  (m)

vkxjk 9.7905 27°12’ 78°02’ 158

vyhx<+ 9.7908 27°54’ 78°05’ 187

bykgkckn 9.7894 25°27’ 81°51’ 94

cukjl (okjk.klh) 9.7893 25°20’ 83°00’  81

ckEcs (eqEcbZ) 9.7863 18°54’ 72°49’  10

dydÙkk (dksydkrk) 9.7880 22°35’ 88°20’ 6

fnYyh 9.7914 28°40’ 77°14’ 216

Hkweè; js[kk 9.7805 00°00’ n.a. 0

t;iqj 9.7900 26°55’ 75°47’ 433

mn;iqj 9.7881 24°35’ 73°44’ 563

Jhuxj 9.7909 34°05’ 74°50’ 159

mÙkjh /zqo 9.8322 90°00’ n.a. 0

enzkl (pSUubZ) 9.7828 13°04’ 80°15’ 6

f=kosanze 9.7812 8°28’ 76°58’ 27

fr#ifr 9.7822 13°38’ 79°24’ 169

enqjkbZ 9.7810 9°55’ 78°7’ 133

caxykSj (caxyks#) 9.7803 12°57’ 77°37’ 915

xqokgkVh 9.7899 26°12’ 91°45’ 52

Hkqous'oj 9.7866 20°28’ 85°54’ 23

ifjf'k"Vifjf'k"V
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ifjf'k"V A-5

nzoksa osQ i`"V ruko

inkFkZ laioZQ esa rki (°C) i`"B ruko (10–3 Nm–1)

ty ok;q 10 74.22
ok;q 20 72.55
ok;q 30 71.18
ok;q 40 69.56
ok;q 50 67.91

,slhfVd vEy ok"i 10 28.8
ok"i 20 27.8
ok"i 50 24.8

,sfFky ,sYdksgkWy ok;q   0 24.05
ok"i 10 23.61
ok"i 20 22.75
ok"i 30 21.89

fXyljky ok;q 20 63.04
ok"i 90 58.6

esfFky ,sYdksgkWy ok;q   0 24.49
ok;q 20 22.61
ok"i 50 20.14

ikjk ok"i 20 470
ok"i 100 456

vksyhd vEy ok;q 20 32.5
osQjkslhu ok;q 20 24
rkjihu ok;q 20 27

ifjf'k"V A-6

nzoksa dk ';kurk xq.kkad

inkFkZ rki (°C) ';kurk xq.kkad (cP)

ty 0 1.787
20 1.002
50 0.5468

100 0.2818
,slhfVd vEy 15 1.31

30 1.04
60 0.70

100 0.43
,fFky ,sYdksgkWy 0 1.773

20 1.200
50 0.834
70 0.504

ikjk 0 1.685
20 1.554
50 1.407

100 1.240
200 1.052

esfFky ,sYdksgkWy 0 0.82
20 0.597
30 0.510
50 0.403

fXyljhu 20 1495
25   942
30   622

dkcZu MkblYI+kQkbM 0 0.436
20 0.4375
40 0.329

,jaM rSy 10  2420
30    451
50    125

dkcZu VsVªkDyksjkbM 0 1.348
20 0.972
40 0.744
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ifjf'k"V A-7

Bkslksa dk izR;kLFk xq.k/eZ

inkFkZ ;ax dk n`<+rkad vk;ru&izR;kLFkrk
xq.kkad (1010 Nm–2) xq.kkad
(1010 Nm–2) (1010 Nm–2)

,syqfefu;e 7.03 2.61 7.55
ihry (70/30) 10.06 3.73 11.18
rk¡ck 12.98 9.83 13.78
lksuk 7.8 2.7 21.7
yksgk (e`nq) 21.14 8.16 16.98
pkanh 8.27 3.03 10.36
LVhy (e`nq) 21.19 8.22 17.92
jcj 0.05 0.00015 -
ydM+h (ckat) 1.3 - -
ydM+h (lkxkSu) 1.7 - -
dk¡p 5.1-7.1 3.1 3.75
DokVZ~”k 5.4 3.4 -

ifjf'"V A-8

èofu dh pky

inkFkZ rki vuqnSè;Z inkFkZ rki vuqnS;Z
(0°C) rjax dh pky (0°C) rjax dh pky

(ms–1) (ms–1)

,YdksgkWy 20 1177 gkbMªkstu 0 1284

*,syqfefu;e 20 5240 *yksgk 20 5170

ok;q 0 331.45 ikjk 20 1451

*ihry 20 3130-3450 ukbVªkstu 0 334

*rk¡ck (rkikuq'khfrr) 20 3790 *bLikr (vkStkj) 20 5150
dkcZu Mkb&vkWDlkbM 0 259 ty 20 1484

*dk¡p] Økmu 20 4710-5300 ty ok"i 100 405

*dk¡p] fÝyaV 20 3490-4550 vkDlhtu 0 316

*Bkslksa osQ fy, èofu dh pky irys NM+ksa osQ fy, fn, x, gSaA

xSlksa osQ fy, èofu dh pky 0°C] vFkkZr~ V
0
 fn, x, gSaA mfpr ;FkkFkZrk rd] T°C ij pky gS µ 

+  
=     t 0

t
v v

1

2273.15

273.15

ifjf'k"V A-9
oqQN pqfuank oLrqvksa dh pky

oLrq pky

oaQcq ;k ?kksa?kk 1.6 mm/s

oQNqok 10 to 15 cm/s

vkneh dh pky 80 to 160 cm/s

lkbfdy pykrk O;fDr 2.5 to 5 m/s

100 m nkSM+ (varjkZ"Vªh; iq:"k oxZ) ~10 m/s

jsyxkM+h (1988 esa lcls rst 'krkCnh ,Dlizsl) 38.9 m/s

phrk (tehu ij lcls rst pyusokyk tkuoj) 29 m/s

ljftr (lcls rst mM+usokyk i{kh) 100 m/s

tacks tsV tgkt 267 m/s

ok;q esa èofu 331 m/s

i`Foh osQ fudV mixzg 7.7 km/s

lw;Z dh ifjØek djrh i`Foh 29.9 km/s

izdk'k 300,000 km/s

ifjf'k"Vifjf'k"Vifjf'k"V
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ifjf'k"V A-12

izlkj xq.kkad

Bksl vuqnSè;Z nzo vk;ru izlkj
izlkj dk xq.kkad xq.kkad

(10–6 K–1) (10–4 K–1)

,sYkqfefu;e 24 ,YdksgkWy (,fFky) 11.2

ihry 18 to 19 ,YdksgkWy (esfFky) 12.2

rk¡ck 16.7 csathu 12.4

dkaLVSUVu 18 bZFkj (,fFky) 16.3

dk¡p (ikbjsDl) 3 fXyljhu 5.3

dk¡p (lkÝV lksMk) 8.5

yksgk (<yok) 10.0 ikjk 1.8

yksgk (fiVqok) 12.0 ikuh (15°C) 1.5

ci+ ZQ 51.0 ikuh (99°C) 7

LVhy 11.0 osQjksflu 10.0

'kh'kk 23.0

ftad 28.0

ifjf'k"V A-10

lkekU; oLrqvksa dk ?k"kZ.k xq.kkad
inkFkZ voLFkk xfrd ?k"kZ.k xq.kkad

dk¡p ij dk¡p LoPN vkSj lw[kk 0.18
dk¡p ij ydM+h LoPN vkSj lw[kk 0.2 to 0.3

ydM+h ij ydM+h LoPN vkSj lw[kk 0.25 to 0.5

LVhy ij ydM+h LoPN vkSj lw[kk 0.20 to 0.25

LVhy ij LVhy LoPN vkSj lw[kk 0.17 - 0.23

LVhy ij LVhy xzh”k 0.05

daØhV ij iRFkj lw[kk 0.45
daØhV ij dkj Vk;j lkekU; pky 0.40

ifjf'k"B A-11

ekud rkj xs”k

uki (S.W.G) O;kl (mm)  uki (S.W.G.)   O;kl (mm)

1 7.62 21 0.813
2 7.01 22 0.711
3 6.40 23 0.610
4 5.89 24 0.559
5 5.38 25 0.508
6 4.88 26 0.457
7 4.47 27 0.417
8 4.06 28 0.376
9 3.66 29 0.345

10 3.25 30 0.315
11 2.95 31 0.295
12 2.64 32 0.274
13 2.34 33 0.254
14 2.03 34 0.234
15 1.83 35 0.213
16 1.63 36 0.193
17 1.42 37 0.173
18 1.22 38 0.152
19 1.02 39 0.132
20 0.914 40 0.122
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ifjf'k"V A-13

inkFkks± dh fof'k"V Å"ek

inkFkZ fof'k"V Å"ek, inkFkZ fof'k"V Å"ek,
Jkg–1K–1 Jkg–1K–1

Bksl nzo

,yqfefu;e (0°C) 877 ,sfFky ,sYdksgkWy 2436

rkack (0°C) 380 esfFky ,sYdksgkWy 2562

rkack (50°C) 390 csaftu 1680

ciZQ 2100 bZFkj 2352

yksgk (<yok) 500 fXyljhu 2478

yksgk (fianqok) 483 ikjk 140

LVhy 470 ty (15°C) 4185.5

'kh'kk 130 yo.k ty (0°C) 2970

ihry 380 leqnzh ty (17°C) 3930

dkaLVSUVu 412

ftad (0°C) 384

dk¡p (Økmu) 670

dk¡p (fÝyaV) 500

ckyw 1000 to 800

ifjf'k"V A-14

xyu xqIr Å"ek rFkk ok"iu xqIr Å"ek

inkFkZ 104 J/kg

(i) xyu xqIr Å"ek

,yqfefu;e 40.2

oSQfYl;e 23.0

rkack 20.5

lksuk 6.3

yksgk 26.8

'kh'kk 2.5

ikjk 1.17

eSXuhf'k;e 37.7

IySfVue 11.3

pkanh 10.5

lksfM;e 11.3

fVu 5.8

ftad 10.0

ty 33.4

(ii) ok"iu xqIr Å"ek
,slhfVd vEy 40.5

csaftu 39.4

dkcZu Mkb&lYiQkbM 35.1

bZFkj 35.1

ty (100°C) 226.0

ty (30°C) 243.0

ifjf'k"Vifjf'k"Vifjf'k"V
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ifjf'k"V A-15

vklqr ty dk DoFkukad

  nkc DoFkukad
(105 Pa)   (°C)

0.784 93.0

0.88 96.2

0.98 99.1

1.013 100.0

1.209 105.0

1.76 116.3

1.96 119.6

ifjf'k"V A-16

varjkZ"Vªh; O;kogkfjd rki LosQy 1968

  K °C

1. f=kd fcanq 13.81 – 259.34

2. ikjs osQ 25 cm nkc ij gkbMªkstu dk DoFkukad 17.042 – 256.108

3. gkbMªkstu dk DoFkuakd 20.28 – 252.87

4. fu;ku dk DoFkuakd 27.102 – 246.048

5. vkWDlhtu dk f=kd fcanq 54.361 – 218.789

6. vkxZu dk f=kd fcanq 83.798 – 189.352

7. vkWDlhtu dk la?kuu&fcanq 90.188 – 182.962

8. ty dk f=kd fcanq 273.16 0.01

9. ty dk DoFkukad 373.15 100

10. fVu dk fgekad 505.1181 231.9681

11. ftad dk fgekad 692.73 419.58

12. pkanh dk fgekad 1235.08 961.93

13. lksus dk fgekad 1337.58 1064.43

uksV&

1- I.P.T.S-65 osQ ekinaM 1968 esa Hkkj vkSj Hkki dh varjkZ"Vªh; lfefr }kjk viuk, x, FksA

2- DoFkukad (la?kuu fcUnq) rFkk fgekad] ;fn vU;Fkk ugha dgk x;k gks] ekud nkc (vFkkZr~ 0°C ij ikjs osQ
760 mm osQ rqY; vFkok 101325 Pa) ijA
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y?kqx.kd

N 0 1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9
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0212 0253 0294 0334 0374 4 8 12 16 2O 24 28 32 36

11 0414 0453 0492 0531 0569 4 8 12 16 20 23 27 31 35
0607 0645 0682 0719 0755 4 7 11 15 18 22 26 29 33

12 0792 0828 0864 0899 0934 3 7 11 14 18 21 25 28 32

0969 1004 1038 1072 1106 3 7 10 14 17 20 24 27 31
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1614 1644 1673 1703 1732 3 6 9 12 14 17 20 23 26

15 1761 1790 1818 1847 1875 3 6 9 11 14 17 20 23 26
1903 1931 1959 1987 2014 3 6 8 11 14 17 19 22 25

16 2041 2068 2095 2122 2148 3 6 8 11 14  16 19 22 24
2175 2201 2227 2253 2279 3 5 8 10  13 16 18 21 23

17 2304 2330 2355 2380 2405 3 5 8 10 13 15 18 20 23
2430 2455 2480 2504 2529 3 5 8 10 12 15 17 20 22

18 2553 2577 2601 2625 2648 2 5 7 9 12 14 17 19 21
2672 2695 2718 2742 2765 2 4 7 9  11 14 16 18 21

19 2788 2810 2833 2856 2878 2 4 7 9 11 13 16 18 20
2900 2923 2945 2967 2989 2 4 6 8 11 13 15 17 19

20 3010 3032 3054 3075 3096 3118 3139 3160 3181 3201 2 4 6 8 11 13 15 17 19

21 3222 3243 3263 3284 3304 3324 3345 3365 3385 3404 2 4 6 8 10 12 14 16 18

22 3424 3444 3464 3483 3502 3522 3541 3560 3579 3598 2 4 6 8 10 12 14 15 17

23 3617 3636 3655 3674 3692 3711 3729 3747 3766 3784 2 4 6 7 9 11 13 15 17

24 3802 3820 3838 3856 3874 3892 3909 3927 3945 3962 2 4 5 7 9 11 12 14 16

25 3979 3997 4014 4031 4048 4065 4082 4099 4116 4133 2 3 5 7 9 10 12 14 15

26 4150 4166 4183 4200 4216 4232 4249 4265 4281 4298 2 3 5 7 8 10 11 13 15

27 4314 4330 4346 4362 4378 4393 4409 4425 4440 4456 2 3 5 6 8 9 11 13 14

28 4472 4487 4502 4518 4533 4548 4564 4579 4594 4609 2 3 5 6 8 9 11 12 14

29 4624 4639 4654 4669 4683 4698 4713 4728 4742 4757 1 3 4 6 7 9 10 12 13

30 4771 4786 4800 4814 4829 4843 4857 4871 4886 4900 1 3 4 6 7 9 10 11 13

31 4914 4928  4942 4955 4969 4983 4997 5011 5024 5038 1 3  4 6 7 8 10 11 12

32 5051 5065 5079 5092 5105 5119 5132 5145 5159 5172 1 3 4 5 7 8 9 11 12

33 5185 5198 5211 5224 5237 5250 5263 5276 5289 5302 1 3 4 5 6 8 9 10 12

34 5315 5328 5340 5353 5366 5378 5391 5403 5416 5428 1 3 4 5 6 8 9 10 11

35 5441 5453 5465 5478 5490 5502 5514 5527 5539 5551 1 2 4 5 6 7 9 10 11

36 5563 5575 5587 5599 5611 5623 5635 5647 5658 5670 1 2 4 5 6 7 8 10 11

37 5682 5694 5705 5717 5729 5740 5752 5763 5775 5786 1 2 3 5 6 7 8 9 10

38 5798 5809 5821 5832 5843 5855 5866 5877 5888 5899 1 2 3 5 6 7 8 9 10

39 5911 5922 5933 5944 5955 5966 5977 5988 5999 6010 1 2 3 4 5 7 8 9 10

40 6021 6031 6042 6053 6064 6075 6085 6096 6107 6117 1 2 3 4 5 6 8 9 10

41 6128 6138 6149 6160 6170 6180 6191 6201 6212 6222 1 2 3 4 5 6 7 8 9

42 6232 6243 6253 6263 6274 6284 6294 6304 6314 6325 1 2 3 4 5 6 7 8 9

43 6335 6345 6355 6365 6375 6385 6395 6405 6415 6425 1 2 3 4 5 6 7 8 9

44 6435 6444 6454 6464 6474 6484 6493 6503 6513 6522 1 2 3 4 5 6 7 8 9

45 6532 6542 6551 6561 6471 6580 6590 6599 6609 6618 1 2 3 4 5 6 7 8 9

46 6628 6637 6646 6656 6665 6675 6684 6693 6702 6712 1 2 3 4 5 6 7 7 8

47 6721 6730 6739 6749 6758 6767 6776 6785 6794 6803 1 2 3 4 5 5 6 7 8

48 6812 6821 6830 6839 6848 6857 6866 6875 6884 6893 1 2 3 4 4 5 6 7 8

49 6902 6911 6920 6928 6937 6946 6955 6964 6972 6981 1 2 3 4 4 5 6 7 8
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lkj.kh 1 (ozQe'k%)

N 0 1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9

50 6990 6998 7007 7016 7024 7033 7042 7050 7059 7067 1 2 3 3 4 5 6 7 8

51 7076 7084 7093 7101 7110 7118 7126 7135 7143 7152 1 2 3 3 4 5 6 7 8

52 7160 7168 7177 7185 7193 7202 7210 7218 7226 7235 1 2 2 3 4 5 6 7 7

53 7243 7251 7259 7267 7275 7284 7292 7300 7308 7316 1 2 2 3 4 5 6 6 7

54 7324 7332 7340 7348 7356 7364 7372 7380 7388 7396 1 2 2 3 4 5 6 6 7

55 7404 7412 7419 7427 7435 7443 7451 7459 7466 7474 1 2 2 3 4 5 5 6 7

56 7482 7490 7497 7505 7513 7520 7528 7536 7543 7551 1 2 2 3 4 5 5 6 7

57 7559 7566 7574 7582 7589 7597 7604 7612 7619 7627 1 2 2 3 4 5 5 6 7

58 7634 7642 7649 7657 7664 7672 7679 7686 7694 7701 1 1 2 3 4 4 5 6 7

59 7709 7716 7723 7731 7738 7745 7752 7760 7767 7774 1 1 2 3 4 4 5 6 7

60 7782 7789 7796 7803 7810 7818 7825 7832 7839 7846 1 1 2 3 4 4 5 6 6

61 7853 7860 7768 7875 7882 7889 7896 7903 7910 7917 1 1 2 3 4 4 5 6  6

62 7924 7931 7938 7945 7952 7959 7966 7973 7980 7987 1 1 2 3 3 4 5 6 6

63 7993 8000 8007 8014 8021 8028 8035 8041 8048 8055 1 1 2 3 3 4 5 5 6

64 8062 8069 8075 8082 8089 8096 8102 8109 8116 8122 1 1 2 3 3 4 5 5 6

65 8129 8136 8142 8149 8156 8162 8169 8176 8182 8189 1 1 2 3 3 4 5 5 6

66 8195 8202 8209 8215 8222 8228 8235 8241 8248 8254 1 1 2 3 3 4 5 5 6

67 8261 8267 8274 8280 8287 8293 8299 8306 8312 8319 1 1 2 3 3 4 5 5 6

68 8325 8331 8338 8344 8351 8357 8363 8370 8376 8382 1 1 2 3 3 4 4 5 6

69 8388 8395 8401 8407 8414 8420 8426 8432 8439 8445 1 1 2 2 3 4 4 5 6

70 8451 8457 8463 8470 8476 8482 8488 8494 8500 8506 1 1 2 2 3 4 4 5 6

71 8513 8519 8525 8531 8537 8543 8549 8555 8561 8567 1 1 2 2 3 4 4 5 5

72 8573 8579 8585  8591 8597 8603 8609 8615 8621 8627 1 1 2 2 3 4 4 5 5

73 8633 8639 8645 8651 8657 8663 8669 8675 8681 8686 1 1 2 2 3 4 4 5 5

74 8692 8698 8704 8710 8716 8722 8727 8733 8739 8745 1 1 2 2 3 4 4 5 5

75 8751 8756 8762 8768 8774 8779 8785 8791 8797 8802 1 1 2 2 3 3 4 5 5

76 8808 8814 8820 8825 8831 8837 8842 8848 8854 8859 1 1 2 2 3 3 4 5 5

77 8865 8871 8876 8882 8887 8893 8899 8904 8910 8915 1 1 2 2 3 3 4 4 5

78 8921 8927 8932 8938 8943 8949 8954 8960 8965 8971 1 1 2 2 3 3 4 4 5

79 8976 8982 8987 8993 8998 9004 9009 9015 9020 9025 1 1 2 2 3 3 4 4 5

80 9031 9036 9042 9047 9053 9058 9063 9069 9074 9079 1 1 2 2 3 3 4 4 5

81 9085 9090 9096 9101 9106 9112 9117 9122 9128 9133 1 1 2 2 3 3 4 4 5

82 9138 9143 9149 9154 9159 9165 9170 9175 9180 9186 1 1 2 2 3 3 4 4 5

83 9191 9196 9201 9206 9212 9217 9222 9227 9232 9238 1 1 2 2 3 3 4 4 5

84 9243 9248 9253 9258 9263 9269 9274 9279 9284 9289 1 1 2 2 3 3 4 4 5

85 9294 9299 9304 9309 9315 9320 9325 9330 9335 9340 1 1 2 2 3 3 4 4 5

86 9345 9350 9355 9360 9365 9370 9375 9380 9385 9390 1 1 2 2 3 3 4 4 5

87 9395 9400 9405 9410 9415 9420 9425 9430 9435 9440 0 1 1 2 2 3 3 4 4

88 9445 9450 9455 9460 9465 9469 9474 9479 9484 9489 0 1 1 2 2 3 3 4 4

89 9494 9499 9504 9509 9513 9518 9523 9528 9533 9538 0 1 1 2 2 3 3 4 4

90 9542 9547 9552 9557 9562 9566 9571 9576 9581 9586 0 1 1 2 2 3 3 4 4

91 9590 9595 9600 9605 9609 9614 9619 9624 9628 9633 0 1 1 2 2 3 3 4 4

92 9638 9643 9647 9652 9657 9661 9666 9671 9675 9680 0 1  1 2 2 3 3 4 4

93 9685 9689 9694 9699 9703 9708 9713 9717 9722 9727 0 1  1 2 2 3 3 4 4

94 9731  9736 9741 9745 9750 9754 9759 9763 9768 9773 0 1 1 2 2 3 3 4 4

95 9777 9782 9786 9791 9795 9800 9805 9809 9814 9818 0 1 1 2 2 3 3 4 4

96 9823 9827 9832 9836 9841 9845 9850 9854 9859 9863 0 1 1 2 2 3 3 4 4

97 9868 9872 9877 9881 9886 9890 9894 9899 9903 9908 0 1 1 2 2 3 3 4 4

98 9912 9917 9921 9926 9930 9934 9939 9943 9948 9952 0 1 1 2 2 3 3 4 4

99 9956 9961 9965 9969 9974 9978 9983 9987 9997 9996 0 1 1 2 2 3 3 3 4
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N 0 1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9

00 1000 1002 1005 1007 1009 1012 1014 1016 1019 1021 0 0 1 1 1 1 2 2 2

.01 1023 1026 1028 1030 1033 1035 1038 1040 1042 1045 0 0 1 1 1 1 2 2 2

.02 1047 1050 1052 1054 1057 1059 1062 1064 1067 1069 0  0 1 1 1 1 2 2 2

.03 1072 1074 1076 1079 1081 1084 1086 1089 1091 1094 0 0 1 1 1 1 2 2 2

.04 1096 1099 1102 1104 1107 1109 1112 1114 1117 1119 0 1 1 1 1 2 2 2 2

.05 1122 1125 1127 1130 1132 1135 1138 1140 1143 1146 0 1 1 1 1 2 2 2 2

.06 1148 1151 1153 1156 1159 1161 1164 1167 1169 1172 0 1 1 1 1 2 2 2 2

.07 1175 1178 1180 1183 1186 1189 1191 1194 1197 1199 0 1 1 1 1 2 2 2 2

.08 1202 1205 1208 1211 1213 1216 1219 1222 1225 1227 0 1 1 1 1 2 2 2 3

.09 1230 1233 1236 1239 1242 1245 1247 1250 1253 1256 0 1 1 1 1 2 2 2 3

.10 1259 1262 1265 1268 1271 1274 1276 1279 1282 1285 0 1 1 1 1 2 2 2 3

.11 1288 1291 1294 1297 1300 1303 1306 1309 1312 1315 0 1 1 1 2 2 2 2 3

.12 1318 1321 1324 1327 1330 1334 1337 1340 1343 1346 0 1 1 1 2 2 2 2 3

.13 1349 1352 1355 1358 1361 1365 1368 1371 1374 1377 0 1 1 1 2 2 2 3 3

.14 1380 1384 1387 1390 1393 1396 1400 1403 1406 1409 0 1 1 1 2 2 2 3 3

.15 1413 1416 1419 1422 1426 1429 1432 1435 1439 1442 0 1 1 1 2 2 2 3 3

.16 1445 1449 1452 1455 1459 1462 1466 1469 1472 1476 0 1 1 1 2 2 2 3 3

.17 1479 1483 1486 1489 1493 1496 1500 1503 1507 1510 0 1 1 1 2 2 2 3 3

.18 1514 1517 1521 1524 1528 1531 1535 1538 1542 1545 0 1 1 1 2 2 2 3 3

.19 1549 1552 1556 1560 1563 1567 1570 1574 1578 1581 0 1 1 1 2 2 3 3 3

.20 1585 1589 1592 1596 1600 1603 1607 1611 1614 1618 0 1 1 1 2 2 3 3 3

.21 1622 1626 1629 1633 1637 1641 1644 1648 1652 1656 0 1 1 2 2 2 3 3 3

.22 1660 1663 1667 1671 1675 1679 1683 1687 1690 1694 0 1 1 2 2 2 3 3 3

.23 1698 1702 1706 1710 1714 1718 1722 1726 1730 1734 0 1 1 2 2 2 3 3 4

.24 1738 1742 1746 1750 1754 1758 1762 1766 1770 1774 0 1 1 2 2 2 3 3 4

.25 1778 1782 1786 1791 1795 1799 1803 1807 1811 1816 0 1 1 2 2 2 3 3 4

.26 1820 1824 1828 1832 1837 1841 1845 1849 1854 1858 0 1 1 2 2 3 3 3 4

.27 1862 1866 1871 1875 1879 1884 1888 1892 1897 1901 0 1 1 2 2 3 3 3 4

.28 1905 1910 1914 1919 1923 1928 1932 1936 1941 1945 0 1 1 2 2 3 3 4 4

.29 1950 1954 1959 1963 1968 1972 1977 1982 1986 1991 0 1 1 2 2 3 3 4 4

.30 1995 2000 2004 2009 2014 2018 2023 2028 2032 2037 0 1 1 2 2 3 3 4 4

.31 2042 2046 2051 2056 2061 2065 2070 2075 2080 2084 0 1 1 2 2 3 3 4 4

.32 2089 2094 2099 2104 2109 2113 2118 2123 2128 2133 0 1 1 2 2 3 3 4 4

.33 2138 2143 2148 2153 2158 2163 2168 2173 2178 2183 0 1 1 2 2 3 3 4 4

.34 2188 2193 2198 2203 2208 2213 2218 2223 2228 2234 1 1 2 2 3 3 4 4 5

.35 2239 2244 2249 2254 2259 2265 2270 2275 2280 2286 1 1 2 2 3 3 4 4 5

.36 2291 2296 2301 2307 2312 2317 2323 2328 2333 2339 1 1 2 2 3 3 4 4 5

.37 2344 2350 2355 2360 2366 2371 2377 2382 2388 2393 1 1 2 2 3 3 4 4 5

.38 2399 2404 2410 2415 2421 2427 2432 2438 2443 2449 1 1 2 2 3 3 4 4 5

.39 2455 2460 2466 2472 2477 2483 2489 2495 2500 2506 1 1 2 2 3 3 4 5 5

.40 2512 2518 2523 2529 2535 2541 2547 2553 2559 2564 1  1 2 2 3 4 4 5 5

.41 2570 2576 2582 2588 2594 2600 2606 2612 2618 2624 1  1 2 2 3 4 4  5  5

.42 2630 2636 2642 2649 2655 2661 2667 2673 2679 2685 1 1 2 2 3 4  4 5 6

.43 2692 2698 2704 2710 2716 2723 2729 2735 2742 2748 1 1 2 3 3 4 4 5 6

.44 2754 2761 2767 2773 2780 2786 2793 2799 2805 2812 1 1 2 3 3 4 4 5 6

.45 2818 2825 2831 2838 2844 2851 2858 2864 2871 2877 1 1 2 3 3 4 5 5 6

.46 2884 2891 2897 2904 2911 2917 2924 2931 2938 2944 1 1 2 3 3 4 5 5 6

.47 2951 2958 2965 2972 2979 2985 2992 2999 3006 3013 1 1 2 3 3 4 5 5 6

.48 3020 3027 3034 3041 3048 3055 3062 3069 3076 3083 1 1 2 3 3 4 5 6 6

.49 3090 3097 3105 3112 3119 3126 3133 3141 3148 3155 1 1 2 3 3 4 5 6 6

lkj.kh II
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izfry?kqx.kd

lkj.kh II  (ozQe'k%)

N 0 1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9

.50 3162 3170 3177 3184 3192 3199 3206 3214 3221 3228 1 1 2 3 4 4 5 6 7

.51 3236 3243 3251 3258 3266 3273 3281 3289 3296 3304 1 2 2 3 4 5 5 6 7

.52 3311 3319 3327 3334 3342 3350 3357 3365 3373 3381 1 2 2 3 4 5 5 6 7

.53 3388 3396 3404 3412 3420 3428 3436 3443 3451 3459 1 2 2 3 4 5 6 6 7

.54 3467 3475 3483 3491 3499 3508 3516 3524 3532 3540 1 2 2 3 4 5 6 6 7

.55 3548 3556 3565 3573 3581 3589 3597 3606 3614 3622 1 2 2 3 4 5 6 7 7

.56 3631 3639 3648 3656 3664 3673 3681 3690 3698 3707 1 2 3 3 4 5 6 7 8

.57 3715 3724 3733 3741 3750 3758 3767 3776 3784 3793 1 2 3 3 4 5 6 7 8

.58 3802 3811 3819 3828 3837 3846 3855 3864 3873 3882 1 2 3 4 4 5 6 7 8

.59 3890 3899 3908 3917 3926 3936 3945 3954 3963 3972 1 2 3 4 5 5 6 7 8

.60 3981 3990 3999 4009 4018 4027 4036 4046 4055 4064 1 2 3 4 5 6 6 7 8

.61 4074 4083 4093 4102 4111 4121 4130 4140 4150 4159 1 2 3 4 5 6 7 8 9

.62 4169 4178 4188 4198 4207 4217 4227 4236 4246 42S6 1 2 3 4 5 6 7 8 9

.63 4266 4276 4285 4295 4305 4315 4325 4335 4345 4355 1 2 3 4 5 6 7 8 9

.64 4365 4375 4385 4395 4406 4416 4426 4436 4446 4457 1 2 3 4 5 6 7 8 9

.65 4467 4477 4487 4498 4508 4519 4529 4539 4550 4560 1 2 3 4 5 6 7 8 9

.66 4571 4581 4592 4603 4613 4624 4634 4645 4656 4667 1 2 3 4 5 6 7 9 10

.67 4677 4688 4699 4710 4721 4732 4742 4753 4764 4775 1 2 3 4 5 7 8 9 10

.68 4786 4797 4808 4819 4831 4842 4853 4864 4875 4887 1 2 3 4 6 7 8 9 10

.69 4898 4909 4920 4932 4943 4955 4966 4977 4989 5000 1 2 3 5 6 7 8 9 10

.70 5012 5023 5035 5047 5058 5070 5082 5093 5105 5117 1 2 4 5 6 7 8 9 11

.71 5129 5140 5152 5164 5176 5188 5200 5212 5224 5236 1 2 4 5 6 7 8 10 11

.72   5248 5260 5272 5284 5297 5309 5321 5333 5346 5358 1 2 4 5 6 7 9 10 11

.73   5370 5383 5395 5408 5420 5433 5445 5458 5470 5483 1 3 4 5 6 8 9 10 11

.74 5495 5508 5521 5534 5546 5559 5572 5585 5598 5610 1 3 4 5 6 8 9 10 12

.75 5623 5636 5649 5662 5675 5689 5702 5715 5728 5741 1 3 4 5 7 8 9 10 12

.76 5754 5768 5781 5794 5808 5821 5834 5848 5861 5875 1 3 4 5 7 8 9 11 12

.77 5888 5902 5916 5929 5943 5957 5970 5984 5998 6012 1 3 4 5 7 8 10 11 12

.78  6026 6039 6053 6067 6081 6095 6109 6124 6138 6152 1 3 4 6 7 8 10 11 13

.79 6166 6180 6194 6209 6223 6237 6252 6266 6281 6295 1 3 4 6 7 9 10 11 13

.80 6310 6324 6339 6353 6368 6383 6397 6412 6427 6442 1 3 4 6 7 9 10 12 13

.81 6457 6471 6486 6501 6516 6531 6546 6561 6577 6592 2 3 5 6 8 9 11 12 14

.82 6607 6622 6637 6653 6668 6683 6699 6714 6730 6745 2 3 5 6 8 9 11 12 14

.83 6761 6776 6792 6808 6823 6839 6855 6871 6887 6902 2 3 5 6 8 9 11  1314

.84 6918 6934 6950 6966 6982 6998 7015 7031 7047 7063 2 3 5 6 8 10 11 13 15

.85 7079 7096 7112 7129 7145 7161 7178 7194 7211 7228 2 3 5 7 8 10 12 13 15

.86 7244 7261 7278 7295 7311 7328 7345 7362 7379 7396 2 3 5 7 8 10 12 13 15

.87 7413 7430 7447 7464 7482 7499 7516 7534 7551 7568 2 3 5 7 9 10 12 14 16

.88 7586 7603 7621 7638 7656 7674 7691 7709 7727 7745 2 4 5 7 9 11 12 14 16

.89 7762 7780 7798 7816 7834 7852 7870 7889 7907 7925 2 4 5 7 9 11 13 14 16

.90 7943 7962 7980 7998 8017 8035 8054 8072 8091 8110 2 4 6 7        9 11 13 15 17

.91 8128 8147 8166 8185 8204 8222 8241 8260 8279 8299 2 4 6 8 9 11 13 15 17

.92 8318 8337 8356 8375 8395 8414 8433 8453 8472 8492 2 4 6 8 10 12 14 15 17

.93 8511 8531 8551 8570 8590 8610 8630 8650 8670 8690 2 4 6 8 10 12 14 16 18

.94 8710 8730 8750 8770 8790 8810 8831 8851 8872 8892 2 4 6 8 10 12 14 16 18

.95 8913 8933 8954 8974 8995 9016 9036 9057 9078 9099 2 4 6 8 10 12 15 17 19

.96 9120 9141 9162 9183 9204 9226 9247 9268 9290 9311 2 4 6 8 11 13 15 17 19

.97 9333 9354 9376 9397 9419 9441 9462 9484 9506 9528 2 4 7 9 11 13 15 17 20

.98 9550 9572 9594 9616 9638 9661 9683 9705 9727 9750 2 4 7 9 11 13 16 18 20

.99 9772 9795 9817 9840 9863 9886 9908 9931 9954 9977 2 5 7 9 11 14 16 18 20


