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       xfd|f] egfO

l;sfO dfgj hLjgsf] cleGg cª\u xf] . cf}krfl/s lzIff k|0ffnLsf] ;+/rgfeGbf 
aflx/ /x]/ klg JolStn] hLjgsf nflu cfjZos 1fg / l;k xfl;n ul//x]sf]] x'G5 .  
o;/L hLjgko{Gt rln/xg]  l;sfOnfO{ cgf}krfl/s lzIff elgG5 . hLjgko{Gt cyf{t\ 
cfhLjg l;sfO tf]lsPsf] lglZrt 9fFrf jf k4ltdf dfq ;Lldt x'Fb}g . dfgj hLjgdf 
JolStn] cf}krfl/s, cgf}krfl/s l;sfO tyf cfkm" ;+nUg /x]sf] k];f Joj;fo jf sfo{ 
cg'ejn] ljleGg lsl;dsf 1fg, l;k / Ifdtf cfh{g ul//x]sf] x'G5 . cgf}krfl/s dfWodaf6  
l;s]sf 1fg, l;k / IfdtfnfO{ pko'St k|0ffnLdfkm{t Jojl:yt ub}{ n}hfg' h?/L 5 . 

ljBfno lzIffsf] /fli6«o kf7\oj|md k|f¿k, @)&^ n] u/]sf] Joj:yfadf]lhd cgf}krfl/s 
¿kaf6 lzIff xfl;n u/]sf t/ k|df0fLs/0f x'g g;s]sf jf ljleGg k];f Joj;fo ub}{ 
:jcWoogsf] dfWodaf6 l;sfO k|df0fLs/0f ug{ tyf cfkm\gf] of]Uotf a9fpg rfxg] JolStsf]  
cfjZostfnfO{ b[li6ut ub}{ of] ;fdu|L tof/ ul/Psf] xf] . 
 
o; ;fdu|Ln] ;~rf/ tyf cfw'lgs k|ljlw, ;d:of ;dfwfg tyf ;dfnf]rgfTds 
lrGtg, cfkm", ;dfh / gful/s r]tgf, cj;/ / ;|f]t ;fwgsf] lbuf] pkof]u tyf 
hut\k|ltsf] b[li6sf]0f / a[xt\ kl/b[Zo u/L kfFrcf]6f ljifoIf]q ;d]6]sf] 5 .  

of] ;fdu|L ljz]if u/L !% jif{dflysf cf}krfl/s lzIff k|fKt ug{ jf k"/f ug{ g;s]sf cg'ejL 
l;sf?nfO{ b[li6ut u/L  ljsf; ul/Psf] 5 . of] ;fdu|L xfnnfO{ k/LIf0fsf nflu tof/  
ul/Psf] xf] . cfufdL lbgdf ;/f]sf/jfnfaf6 k|fKt ;Nnfx;'emfj ;dfj]z ub}{ o;nfO{ cem  
kl/is[t Pjd\ cBfjlws ul/g] 5 . 

of] ;fdu|L tof/ ug]{ j|mddf ;xof]u k'¥ofpg] ;fem]bf/ ;+:yf o'lg;]km tyf ljZj 
lzIff, efiff ;Dkfbgdf ;xof]u k'¥ofpg'x'g] kf7\oj|md ljsf; s]Gb|, ;fdu|L n]vgdf  
;xof]u ug{‘x'g] ljifolj1, lrq tyf n]cfp6 l8hfOg sfo{df ;+nUg ;a}k|lt of] s]Gb| xflb{s  
wGojfb k|s6 u5{ . 

lzIff tyf dfgj ;|f]t ljsf; s]Gb|
;fgf]l7dL, eStk'/
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s] tkfO{FFnfO{ an / ultaf/] yfxf 5 < an / ultsf] s'/f ubf{ zlQm / ;fdYo{ klg cfjZos k5{ . s] xf] t 
zlQm / ;fdYo{ eg]sf] < oL s'/fx¿ lsg cfjZos k5{g\ < xfd|f] b}lgs hLjgdf k|of]u x'g] ljleGg lsl;dsf 
kbfy{x¿ s] s] x'g\ < tL kbfy{x¿nfO{ xfdLn] s] s;/L k|of]u ug'{k5{ / tL kbfy{x¿ s:tf k|s[ltsf x'G5g\ 
t < an, zlQm, ;fdYo{sf] s'/f ubf{ ToxfF rfksf] s'/f klg cfpF5, s] xf] t rfk eg]sf] < oL ;a} s'/fx¿ 
xfd|f] b}lgsL;Fu s;/L ;DalGwt x'G5g\ < o; df]8'ndf xfdL log} k|Zgx¿sf] ;]/f]km]/f]df cWoog ug]{ 5f}F . 

	» hgfj/ / jg:kltlar c;Gt'ngsf sf/0fn] cfpg ;Sg] ;d:of klxrfg ug]{ . 
	» ;/n Jofjxfl/s ;d:ofx¿nfO{ tYok/s x¿kn] klxrfg / ;dfwfg .

o; df]8'ndf ck]Iff ul/Psf l;sfO pknlAwx¿ o;k|sf/ 5g\M

	» pmhf{sf ;|f]tsf] klxrfg ug{,

	» pmhf{sf ;|f]tsf] ;b'kof]u ug{,

	» hgfj/ / jg:klt larsf] cGt;{;DaGw klxrfg ug{,

	» jg:kltn] hgfa/af6 kfpg] kmfObf klxrfg ug{,

	» hgfj/ / jg:kltsf] dfqf 36a9n] kfg]{ c;/ klxrfg ug{,

	» hgfj/ / jg:kltlar c;Gt'ngsf sf/0fn] cfpg ;Sg] ;d:of klxrfg ug]{ 

	» b}lgs hLjgdf k|of]udf cfPsf kbfy{ / j:t'x¿sf] ljz]if u'0fx¿ klxrfg u/L juL{s/0f ug]{

Kfl/ro

kf7–! an / ult 
kf7–@ zlQm, sfo{ / ;fdYo{
kf7 –# kbfy{ / o;sf u'0f
kf7 –$ rfk 

;Ifdtf

l;sfO pknlAw

kf7x?
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!= ;xL pQ/df uf]nf] 3]/f nufpg'xf];\ .

s_ ansf] k|fdfl0fs PsfO s'g xf] <

	 c_ kf:sn		  cf_ Go'6g		  O_ h'n		 O{_ cf]xd

v_ tnsf dWo] s'g ;fwf/0f oGq xf]Og <

	 c_ sDKo'6/		  cf_ l9sL		  O_ ;/f}tf	 O{_ :qm' 8«fOe/ -k]rs;_

u_ s'g ef}lts kl/df0fsf] PsfO m/s2 xf] <

	 c_ j]u 		  cf_ ult 		  O_ k|j]u	 O{_ s'g} klg xf]Og

3_ oflGqs kmfObfsf] ;"q s'g xf] <

 	 c_ anb'/L 	 = 

	    ef/b'/L
cf_ an 
    ef/

O_ an×ef/ O{_ ef/ 
   an 

@= vfnL 7fpF eg'{xf];\ .

#= tnsf pks/0f dWo] s'g s'g ;fwf/0f oGq xf]Ogg\, uf]nf] 3]/f nufpg'xf];\ .

$= ldNbf] pQ/df uf]nf] 3]/f nufpg'xf];\ .

s_================n] yf]/} an nufP/ w]/} nf]8  p7fpg ;lsG5 .

v_ ann] kf/ u/]sf] b'/L / ef/n] kf/ u/]sf] b'/Lsf] cg'kftnfO{ ===============elgG5 .

u_ k|lt;do l;wf /]vfdf kf/ u/]sf] b'/LnfO{=====================elgG5 .

3_===================n] ubf{ g} kfgL cf]/fnf]lt/ aU5 .

hfFtf], /]n, l9sL, xjfOhcfh, e¥ofª, lrD6f, sDKo'6/, 

Ps kfªu|] 7]nf uf8L, un, cf]eg, k]rs;, t/fh', aGr/f], /]lk|mh]/]6/

s_ tnsf dWo] s'g j:t'df l:ylt zlQm 5 <

	 c_ 8«fO;]n		  cf_ k]6«f]n 		   O_ tlGsPsf] u'n]nL		  O_ au]sf] kfgL

v_ u'8]sf] es'08f]df s'g zlQm 5 <

	 c_ rfn zlQm 	 cf_ /f;folgs zlQm  	 O_ l:ylt zlQm		 O{_ ljB't\\ zlQm

u_ sfo{nfO{ s'g PsfOdf gflkG5 <

	 c_ kf:sn		  cf_ Go"6g		  O_ jf6		 O{_ h'n

k"j{ l;sfO{ kl/If0f
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3_ ;fdYo{ s]nfO{ elgG5 <

	 c_ an / ann] kf/ u/]sf] b'/Lsf] u'0fgkmn

	 cf_ sfo{ ug]{ b/

	 O_ lk08 / u'?Tj k|j]usf] u'0fgkmn

	 O{_ ult kl/jt{gsf] b/ 

ª_ tnsf dWo] s'g egfO l7s xf] <

	 c_ zlQmsf] lgdf{0f / ljgfz ug{ ;lsG5 

	 cf_ zlQmsf] lgdf{0f ug{ ;slG5 / ljgfz ug{ ;lsFb}Gf 

	 O_ zlQmsf] lgdf{0f ug{ ;lsFb}g t/ ljgfz ug{ ;lsG5 

	 O_ zlQmsf] lgdf{0f / lgjgfz ug{ ;lsFb}Gf .

%= vfnL 7fpF eg'{xf];\ .

^= tnsf j:t'df s'g s'g zlQm  /x]sf] 5 <

s_ tfkqmd gfKg] pks/0fnfO{ ==============elgG5 .

v_ Wjlg t/ª\u========================t/ª\u xf] .

u_ k|sfz k/fj{tg x'Fbf cfkltt sf]0f / k/fjlt{t sf]0fsf] dfg hlxn] klg ==================x'G5 .

3_ r6\ofªaf6 3/ hf]ufpg k|of]u x'g] pks/0fnfO{ ======================elgG5 .

ª_ r'Dasn] cfsif{0f ug]{ j:t'nfO{======================elgG5 .

es'08f] xfGg prflnPsf] v'§f, ju]sf] xfjf, n]8 Pl;8 ;]n, an]sf] cfuf], r'Das, 3'ld/x]sf] kª\vf

&= hf]8f ldnfpg'xf];\ 

	 zlQmsf] k|sf/				   pbfx/0f

	 s_ /f;folgs zlQm			   tlGsPsf] wg'if

	 v_ tfk zlQm				    alh/x]sf] afF;'/L

	 u_ rfn zlQm				   vfgf

	 3_ l:ylt zlQm			   an]sf] sf]Onf

	 ª_ Wjlg zlQm				   pl8/x]sf r/f
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*= l7s pQ/df uf]nf] 3]/f nufpg'xf];\ .

(= vfnL 7fpFdf ;xL zAb eg'{xf];\ .

!)= tnsf dWo] vfg k|of]u gx'g] kbfy{df uf]nf] 3]/f nufpg'xf];\ .

!!= ;xL pQ/df uf]nf] 3]/f nufpg'xf];\ .

s_ kbfy{sf] 3gTj tnsf dWo] o;sf] s'g u'0f;Fu hf]l8Psf] 5 <

	 c_ c0f'x¿sf] vFlbnf]kg		  cf_ kbfy{sf] ef}lts cj:yf

	 O_ kbfy{sf] /ª				   O{_ kbfy{sf] tf}n

v_ tnsf dWo] s'g kf/dfl0fs s0fsf] rfh{ C0ffTds x'G5 <

	 c_k|f]6f]g		  cf_ Go'6«f]g		  O_ On]S6«f]g		  O{_ s'g} klg xf]Og

u_ tnsf dWo] s'g kl/jt{g ef}lts kl/jt{g xf]Og <

	 c_ lrgL kfgLdf 3'Ng'			  cf_ a/km kUn]/ kfgL x'g'

	 O_ sfutaf6 vfd agfpg'		  O{_ kmnfddf lvof nfUg'

3_ tnsf dWo] s'g wft' xf]Og <

	 c_ ;'g		 cf_ ds{/L -kf/f]_		  O_ cfof]l8g  		 O{_ lzIff -n]8_

ª_ ld>0fdf /x]sf ux|f}F / xn'sf kbfy{ 5'6\ofpg s'g ljlw k|of]u x'G5 <

	 c_ qmf]df6f]u|fkmL	 cf_ ;]lG6«ˆo'h;]g	 O_ lkmN6«];g   	 O{_ l8l:6n];g

r_ /f]6L km'nfpg k|of]u x'g] /;fog s'g xf] <

	 c_ ;fa'g		  cf_ g'g		  O_ vfg];f]8f		  O{_ lrgL

s_ bxL, b'wdf==================cDn kfOG5 .

v_ /ªx¿sf] ld>0f 5'6\ofpg====================================ljlw k|of]u ul/G5 .

u_ ;fk]lIfs 3gTjsf] PsfO=================================== xf] .

3_ kf/f] -ds{/L_ sf]7fsf] tfkqmddf ============cj:yfdf kfOg] wft' xf] .

ª_ vfg];f]8fsf] /f;folgs gfd==============================xf] .

t]n, :oflg6fOh/, ;f]l8Pd afOsfaf]{g]6, l86/h]G6, g'g, lrgL, ;fa'g, :6]gl/d'e/, l3p, km]gf]n .

s_ tnsf dWo] s'g ;"q rfk lgsfNg k|of]u ul/G5 <

	 c_ P= F/A 		  cf_ P= A/F	 	 O_ P= hdg/A 	 O{_ P= A/hdg
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v_ tnsf dWo] s'g sfo{ jfo'd08nLo rfk;Fu ;DalGwt 5}g <

	 c_ snddf d;L eg]{		   cf_ ?vsf] kmn hldgdf emg]{ 	

	 O_ l;l/Ghdf cf}ifwL eg]{ 	  O{_ 6fo/df xfjf eg]{

u_ t/n kbfy{df rfk tnsf dWo] s'g s'/fdf e/ k5{ <

	 c_ t/nsf] ulx/fO 	 cf_ t/nsf] 3gTj	 O_ u'?Tj k|j]u  	 O{_ ;a} 

3_ tn s]xL j:t'sf] 3gTj lbOPsf] 5 . tL dWo] s'g kfgLdf t}/g]  j:t' xf] <

   j:t' A = 8000 kg\m3 j:t' B=2700 kg\m3

	 c_ A	 	 cf_ B		  O_ A / B b'a} .	 O{_ A / B b'a} xf]Ogg\ .

!@= vfnL 7fpFdf ;xL zAb eg'{xf];\ .

!#= tnsf dWo] s'g s'g pks/0f jfo'd08nLo rfk;Fu ;DalGwt 5g\ .  ltgdf uf]nf] 3]/f nufpg'xf];\ .

s_ jfo'd08nLo rfk gfKg] pks/0fnfO{ =========================== elgG5 .

v_ :6fG88{ jfo'd08nLo rfk a/fa/ =============================== x'G5 .

u_ rfksf] :6ofG88{ PsfO =============================== xf] .

3_ t/n kbfy{df ulx/fO a9\b} hfFbf rfk ====================== .

dflysf k|Zgx¿sf] hafkm lbg'xf];\ . cfkm"n] lbPsf] hafkm kf7sf] cGTodf /x]sf] pQ/ s'l~hsf x]/]/ 

l7s of a]l7s  s] eof] 5'6\ofpg'xf];\ . s] tkfO{FFn] lbg'ePsf] w]/} hafkmx¿ ;xL eP < olb To;f] xf] 

eg] tkfO{FFnfO{ awfO{ 5 . tkfO{FnfO{ o; ljifosf ;DaGwdf lgs} s'/f yfxf /x]5 . olb tkfO{Fn] lbPsf 

hafkm ldn]gg\ eg] klg k6Ss} lrGtf gugf]{;\ . o; kf7sf] cWoogkl5 tkfO{Fn] tL ;a} s'/f ;lhn} 

l;Sg ;Sg'x'g]5 . ca kf7 ;'? u/f}F x} t . 

kfgL tfGg] kDk, l3gL{, xfjf lbg] kDk, k]rs;, snddf d;L eg]{, sDKo'6/, ;fOsnsf] a|]s, l9sL, 

cfO/g, gnLaf6 lr;f] k]o kbfy{ lkpg], .
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kf7 an / ult
!

dflysf lrqdf s] s] b]Vg'x'G5 < tL lrqx¿ s] ljifo;Fu ;DalGwt 5g\ < xfd|f] jl/kl/ ljleGg j:t'x¿ 

/x]sf 5g\ . tL j:t' s'g} rfn cj:yfdf 5g\ eg] s'g} lj>fd cj:yfdf 5g\ . j:t'sf] Tof] cj:yf kl/

jt{g ug{ an k|of]u ul/G5 . ann] c¿ klg y'k|} sfo{ ub{5 . o; kf7df xfdL log} ljifodf cWoog 

ub}{ 5f}F . To;}u/L ;fwf/0f oGq, o;sf] sfo{ k|0ffnL, j]u, ult, k|j]uaf/] klg o; kf7df cWoog ub{5f}F 

. kf7 ;'? ug{‘eGbf cl3 tkfO{FnfO{  o; ljifodf s] slt 1fg /x]5, k/LIf0f u/f}F x} t .
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rfn / lj>fd (Motion amd Rest)

	 ljho h};jfn y'DsL ufpFsf] vfg]kfgL sfof{nosf OlGhlgo/ x'g\ . ufpFn];Fu pgsf] ;'dw'/ 

;DaGw 5 . ;a} pd]/ ;d"xsf dflg;;Fu plQs} 3'nldn x'G5g\ pgL . /fw]Zofd ldhf/sf] 3/ vfg]kfgL 

sfof{noglhs} 5 . 3/fo;L ;d:ofn] pgn] k9\g kfPgg\ . afa'sf] lgwgkl5  t emg\ k/Dk/fut k];f 

wfGg] bfloTj pgsf] sfFwdf cfof] . To;kl5 k9\g] s'/} x/fof] t/ k9fOk|ltsf] pgsf] ?lr eg] cem} sfod 

5 .

/fw]Zofd / ljhosf] /fd|f] ldqtf 5 . /fw]Zofd km';{bdf ljho;Fu ukmufkm ug{ vfg]kfgL clkm;lt/ 

hfG5g\ eg] ljho klg slxn]sfxLF lrof vfg /fw]Zofdsfdf cfOk'U5g\ . Pslbg /fw]Zofd 3/df a;]/ 

h'Qf l;nfO/x]sf] a]nf ljho cfOk'U5g\ . lrof vfFb} pgLx¿lar s'/f rN5 . pgLx¿larsf] ;+jfbnfO{ 

z[ª\vnfa¢ ¿kdf oxfF k|:t't ul/Psf] 5 .

klxnf] ;+jfb

ljho 	  M /fw] bfO{, gd:t] . s] 5 cf/fd xg'x'G5 < d t lrof vfpFm eg]/ kf] l5/]F t .

/fw]Zofd M eO xfN5 lg ;/ . a;f}F g . dnfO{ klg tkfO{FnfO{ e]6]/ s] s] ;f]w"F eGg] v; v; eO/x]sf] 	

          lyof] . tkfO{F g} cfOk'Ug'eof] . emg\ a]; eof] . d]/f lh1f;fn] tkfO{F+nfO{ ufx|f] t x'Fb}g lg <

ljho	   M ;f]Wg" g bfO . hfGof s'/f eGg s] sf] ufx|f] dfGg" <

/fw]Zofd M ;/, cfh lj1fg af/] s'/f u/f}F . rfn / lj>fdaf/] atfOlbg" g .

ljho 	  M n ;'Gg'xf];\ . rfn / lj>fd j:t'sf cj:yf x'g\ . oL cj:yf j:t'n] j/k/sf j:t'sf] bfFhf]df 

cfˆgf] :yfg kl/jt{g ul//x]sf] 5 ls 5}g eGg] cfwf/df 5'6\ofOG5 . s'g} j:t'n] cfˆgf jl/kl/sf j:t'sf] 

bfFhf]df cfˆgf] :yfg kl/j{tg ul//x]sf] 5 eg] To; j:t'sf] cj:yfnfO{ rfn cj:yf (StateofMotion)

elgG5 . u'l8/x]sf] df]6/n] ;8sdf /x]sf 3/, ?v cflbsf bfFhf]df cfˆgf] :yfg -7fpF_ kl/jt{g ul//x]

sf] x'G5 . To;}n] u'l8/x]sf] df]6/ rfn cj:yfdf x'G5 . To:t} pl8/x]sf] r/f, cUnf] 7fpFaf6 v;]sf]

 9'ª\uf, ax]sf] xfjf, au]sf] kfgL, pl8/x]sf] rª\uf, wg'ifaf6 5f]l8Psf] afF0f, aGb'saf6 lg:s]sf] uf]nL 

cflb rfn cj:yfsf pbfx/0fx¿ x'g\ .

/fw]Zofd M P a'em]F a'em]F . k[YjL klg ;"o{s]f jl/kl/ 3'D5 . To;f] ePkl5 k[YjL klg t rfn cj:yfdf g} 

5 lg xf]Og <
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ljho M xf] bfO . rGb|df, k[YjL, dª\un ;a} rfn cj:yfdf 5g\ . ;"o{ klg rfn cj:yfdf g} 5 . 

a|Xdf08df /x]sf ;a} j:t' rfn cj:yfdf 5g\ .  ca lj>fd cj:yfsf] af/] ;'Gg'xf];\ .

/fw]Zofd M x'G5, ;/ .

ljho M s'g} j:t'n] cfˆgf] jl/kl/sf] j:t'sf] bfFhf]df cfˆgf] :yfg kl/jt{g ub}{g eg] Tof] j:t'sf] 

cj:yfnfO{ lj>fd cj:yf (State of rest) elgG5 . ;8ssf] lsgf/df /x]sf] ?v, 3/, 3/sf] 9f]sf, 

rf}tf/fdf /x]sf] kmn}Frfn] ;8s / cfˆgf] jl/kl/sf j:t'sf] bfFhf]df :yfg kl/jt{g gug]{ x'gfn] tL 

j:t'nfO{ l:y/ cj:yfdf /x]sf] dflgG5 .

csf]{ s'/f 5 bfO . u'l8/x]sf] a;df /x]sf ofq' a;;Fu} rfn cj:yfdf x'G5g\ . t/ Pp6f l;6df a;]sf] 

ofq'n] csf]{ l;6df a;]sf] ofq'sf] bfFhf]df t :yfg kl/jt{g ub}{g . tL b'O{ ofq'nfO{ bfFHbf pgLx¿ Ps 

csf{sf] ;fk]Ifdf lj>fd -l:y/_ cj:yfdf x'G5g\ . ;8ssf] lsgf/df /x]sf] ?v, 3/sf] t'ngfdf tL rfn 

cj:yfdf x'G5g\ . rGb|df;Fu bfFHg] xf] eg] pgLx¿ k[YjL;Fu} rfn cj:yfdf x'G5g\ . o;}n] rfn cj:yf 

/ l:y/ cj:yf eg]sf ;fk]lIft s'/f x'g\ . 

s'/f rln/x]sf] x'G5 . o;} a]nf dfOnL -/fw]ZofdsL cfdf_ lrof lnP/ cfOk'lU5g\ . ljhon] dfOnLnfO{ 

gd:sf/ u5{g\ / lrof xftdf lnG5g\ .

/fw]Zofd M n ;/, lrof vfcf}F .

ljho M x'G5 bfO . Pp6f s'/f ylkxfN5' . j:t'nfO{ rfn cj:yfaf6 lj>fddf nfg]] cyjf lj>fd 

cj:yfaf6 rfn cj:yfdf nfg] sfd ann] u5{ . j:t'sf] cj:yfdf kl/jt{g ug{ vf]Hg] oxL aflx/L sf/

snfO{ g} an (force)elgG5 . ansf] k|fdfl0fs PsfO Go'6g (N) xf] . ha j:t'df an k|of]u ul/G5, To; 

j:t'df ljleGg c;/x¿ b]vf kb{5g\ . ann] rfn cj:yfsf] j:t'nfO{ l:y/ cj:yfdf n}hfG5 eg] l:y/ 

cj:yfsf] j:t'nfO{ rfn cj:yfdf n}hfG5 . ann] j:t'sf] j]u jf ult 36a9 u/fpF5 . o;n] j:t'sf] 

cfsf/ / ;fOh kl/jt{g u5{ eg] ann]  rfndf /x]sf] j:t'sf] lbzf klg kl/jt{g u5{ .
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ljrf/0fLo k|Zg ! M x]G8n df]8\bf ;fOsn lsg 3'd]sf] xf]nf <
/fw]Zofd M tkfO{F+;Fu ;do 5 eg] j]u, ult / k|j]uaf/] klg atfOlbg" g ;/ .

ljho M x'G5x'G5 . rfn cj:yfdf /x]sf] j:t'n] ;do;Fu} b'/L kf/ ul//x]sf] x'G5 . s'g} j:t'n] PsfO 

;dodf kf/ u/]sf] b'/LnfO{ j]u(speed) elgG5 . j]usf] PsfO ld6/ k|lt;]s]G8 (m/s) xf] . j]usf] 

dfg x'G5 t/ lbzf x'Fb}g . To;}n] j]u :s]n/ ;ª\Vof xf] .

	 j]u Ö b'/L / ;do Ö s / t 

	

ha s'g} j:t' Pp6f lglZrt lbzfdf hfG5, o:tf] cj:yfdf To; j:t'n] PsfO ;dodf kf/ u/]sf] b'/L 

g} ult x'G5 . cyf{t k|ltPsfO ;dodf lglZRft lbzfdf kf/ u/]sf] b'/LnfO{ ult (velocity) elgG5 

ultsf]  dfg / lbzf b'a} x'G5 . To;}n] of] e]S6/ ;ª\Vof xf] . ultsf] PsfO klg ld6/ k|lt;]s]G8(m/s) 

xf] . n bfO, tkfO{FnfO{ lj1fgsf] s'/fx¿df w]/} rfv /x]5 . d;Fu s]xL lQmfa 5g\ NofP/ k9\g'eof] eg] 

;lhn} a'‰g'x'G5 .

/fw]Zofd M d lQmfa lng cfpFnf ;/ . a? Ps k6s k|j]u af/] klg atfOlbg'x'GYof] ls <

ult Ö ;f]emf] /]vfdf kf/ u/]sf] b'/L / ;do Ö s/t 

ljho M j:t'sf] j]u jf ult ;w}F Ps ;dfg x'Fb}g . ultdf x'g] oxL 36a9af6 g} k|j]u lgsflnG5 . k|lt 

;do ultdf cfpg] kl/jt{g g} k|j]u xf] . cyf{t\ ult kl/jt{gsf] b/nfO{ g} k|j]u (acceleration)

elgG5 . o;sf] PsfO ld6/ k|ltju{ ;]s]G8 (m/s2) xf] . o;nfO{ ;"qdf n]Vg  ;lsG5 . o;f] eg]/ 

ljhon] glhs}/x]s]f sfkLdf Pp6f ;"q n]lvlbG5g\ . sfkLdf o:tf] n]lvPsf] x'G5 . 

k|j]uÖ clGtdult–;'?sf] ult / ;do 

	 a= v-u/t 

/fw]Zofd M  d}n] lgs} lbSs nfPF ls ;/ <  ;do eP yf]/} s'/f u'?Tjfsif{0f af/] klg atfOlbg" g .

ljho M  eO xfN5 lg bfO . u'?Tjfsif{0fsf] l;4fGt ;/ cfOHofs Go'6gn] lbPsf x'g\ . ?vaf6 :ofp 

v;]sf 36gfaf6 lh1f;' ag]sf pgn] vf]hL ub}{ hfFbf u'?Tjfsif{0f l;4fGt kQf nufP . a|Xdf08df /x]sf

x/]s j:t'n] Ps csf{nfO{ cfsif{0f ul//x]sf x'G5g\ . j:t'n] k/:k/df cfsif{0f ug]{ annfO{ g} u'?Tjfsif{0f 

an (Gravitation) elgG5 .

;a} vuf]nLo lk08n] cfˆgf] jl/kl/ /x]sf j:t'nfO{ cfˆgf] s]Gb|lt/ tfG5g\ . s'g} klg vuf]nLo lk08n] 

cfˆgf] jl/kl/sf j:t'nfO{ cfˆgf] s]Gb|lt/ tfGg] annfO{ u'?Tj an (Gravity)elgG5 . u'?Tj ans} 

sf/0f k[YjLsf] jl/kl/ jfo'd08n /x]sf] 5 . jiff{sf] kfgL hldgdf v:g', dfly kmfn]sf] j:t' km]l/ 

hldglt/} cfpg', kfgL cf]/fnf]lt/ aUg'  h:tf ;a}  36gf k[YjLsf] u'?Tj ann] ubf{ g} ePsf x'g\ .

n bfO Û cfh d hfG5' . d;Fu cfh 5nkmn ePsf ljifoaf/]  hfgsf/L ePsf s]xL lQmfax¿ 5g\ . 

km';{bsf] a]nf lng cfpg'xf]nf . tL k':tsx¿n] tkfO{FnfO{ :jfWofogdf lgs} d2t k'¥ofpg] 5g\ .

/fw]Zofd M x;\ ;/ . tkfO{F+nfO{ w]/} w]/} wGojfb .

ef]lnkN6 /fw]Zofd ljhosf] Sjf6/df hfG5g\ / s]xL lQmfa lnP/ cfpF5g\ . Pp6f lQmfadf j]u, ult 

/ k|j]u zLif{ssf] kf7 /x]sf] x'G5 . lQmfa kN6fpFb} hfFbf ToxfF pgn] ul0ftLo ;d:of ;DaGwL cEof; 

o;/L xn ul/Psf] kfpF5g\ . 
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ul0ftLo ;d:ofx¿ M
pbfx/0f –!
k]dfnfO{ 3'dfp/f]af6f] x'Fb} psfnf] af6f] sf6\g 5 ldg]6 nfUof] . olb Tof] af6f]sf] nDafO{ 600 ld6/ eP 

k]dfsf] j]u slt xf]nf <

oxfF

	 b'/L (s) =600 ld6/ (m)

	 ;do (t) =5 ld6/ = 5×60=300 ;]s]08 (S)

	 j]u (v) =?

xfdLnfO{ yfxf 5,

	 v=s/t  = 600/300    = 2m/s

k]dfsf] j]u 2 ld6/ k|lt;]s]G8 x'G5 .

pbfx/0f–@
kmltdfsf] ult 0.2m/s  5 eg] 1km b'/L kf/ ug{ kmltdfnfO{ slt ;do nfU5 <

oxfF, 

	 kmltdfsf] ult (v) =0.2m/s

	 b'/L (s)=1km=1×1000  =1000m

	 ;do (t)=?

xfdLnfO{ yfxf 5,

	 v= s/t 

	 0.5=1000/t 

	 0.2×t=1000

	 t=10000/.2 =10000/2 	 =5000 ;]s]G8

pbfx/0f–#
8]le8sf] ult 0.4 ld6/ k|lt;]s]G8 5 eg] 4 ldg]6 bf}8Fbf p;n] slt b'/L kf/ u5{ <

oxfF,

	 8]le8sf] ult (V)=0.4m/s

;do (t)= 4 ldg]6 =  4×60=240sec

b'/L (s)=?

xfdLnfO{ yfxf 5, 

	 V=s/t 

	 0.4 = s/240 

	 S=0.4×240=96m
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pbfx/0f–$
Pp6f sf/sf] ;'?sf] ult 10m/s / clGtd ult 20m/s 5 . olb ult kl/jt{g x'g nfu]sf] ;do 2 ldg]6 

5 eg] sf/sf] k|j]u slt xf]nf <

oxfF

	 ;'?sf] ult (u)=10 m/s

	 clGtd ult (v)= 20 m/s

	 nfu]sf] ;do(t)= 2 ldg]6= 2×60  = 120 ;]s]G8

	 k|j]u(a)=?

xfdLnfO{ yfxf 5,

	 a= v-u/t =20-10/120 = 10/120= 112 m/s

bf];|f] ;+jfb
ljhosfaf6 s]xL k'l:tsf NofP/ /fw]Zofdn] k9] . ult, j]u / k|j]u sf] k'l:tsf;Fu} pgn] ;fwf/0f 

oGq;DaGwL k'l:tsf klg NofPsf lyP . Tof] k'l:tsf k9]/ pgnfO{  lgs} s'/f a'em] h:tf] nfUof] . To;kl5 

pgnfO{ emg\  w]/} s'/f hfGg pT;'stf a9\of] . pgL df}sfsf] vf]hLdf lyP . GfeGb} ! xKtfkl5 xl6of

-d]nf_ hfg nfUbf b'a}sf] e]6 eof] . d]nf lgs} k/ 8fF8fdf lyof] . af6fel/ pgLx¿ s'/f ub}{ uP . /fw]

Zofd / ljholar ePsf] ToxL ;+jfb oxfF k|:t't ul/Psf] 5 .

/fw]Zofd  M ljho ;/, cfh  ;fwf/0f oGqaf/] klg hfGg] dg 5 . 

ljho M eOxfN5 lg bfO . tkfO{F+n] un nufP/ 9'ª\uf kN6fpg'ePsf] 5 < aGr/f]n] d'9f lrg'{ePsf] 5 <

/fw]Zofd M lsg gx'g ;/ . tL sfd t d}n] w]/} k6s u/]sf] 5' .

ljho M ca ;f]rf}F t, 9'ª\uf kN6fpFbf un lsg nufPsf] xf]nf < d'9f sf6\g lsg aGr/f] rflxPsf] xf] < 

l3gL{ /fv]/ Ogf/sf] kfgL klg t lems]sf] b]Vg'ePs} xf]nf . xfdLn] b}lgs hLjgdf ug]{ sfdsf o:tf y'k|} 

pbfx/0f 5g\ .  xfdLn] ug]{ sfdnfO{ ;lhnf] kfg{ g} oL pks/0f k|of]u ul/Psf x'g\ . b}lgs hLjgdf 

ug]{ sfdnfO{ ;lhnf] agfpg] pks/0fx¿nfO{ ;fwf/0f oGq(simple machine)elgG5 . oL oGqx¿sf] 

agfj6 ;/n x'G5 . oL oGqsf] k|of]u ubf{ OGwg rflxFb}g . l9sL, hfFtf], ;/f}tf, lrD6f, Pskfªu|] 

7]nfuf8L, e¥ofª, kxf8sf] 3'dfp/f] ;8s, uf8Lsf] :6]l/ª, ;fOsnsf] kfpbfgL, l3gL{, aGr/f], r'n];L, 

k]rs; cflb ;a} ;fwf/0f oGq x'g\ .
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ljleGg vfn] kf6{k'hf x'g], hl6n agfj6 ePsf, OGwgaf6 rNg] pks/0fnfO{ hl6n oGq (Complex 

machine)elgG5 . /]n, df]6/, ljB't\\ kª\vf, cf]eg, /]lk|mh]/]6/ cflb hl6n oGq x'g\ . 

;fwf/0f oGqx¿ hDdf 5 k|sf/sf x'G5g\ . tL x'g\ –pQf]ns, l3gL{, 58\s] ;tx, kfª\u|f / laF8, k]r tyf 

km];f] . ;/n oGq cToGt} pkof]uL 5g\ . ;/n oGqsf pkof]lutf d"ntM # cf]6f 5g\ . klxnf] pkof]lutf 

;/n oGqaf6 yf]/} an nufP/ w]/} nf]8 p7fpg ;lsG5 . To;}u/L bf];|f] pkof]lutfdf …yf]/} ;dodf w]/} 

sfd ug{ ;lsG5 cyf{t\ sfdsf] j]u a9\5Ú . t];|f] pkof]lutfdf ;/n oGq k|of]u u/L pko'Qm 7fpFdf 

;'ljwf o'Qm 9ª\un] an nufpg ;lsG5 .

/fw]Zofd M pQf]nssf af/]df g} atfOlbg" g t  ;/ .

ljho M l9sL, hfFtf] , un, ;/f}tf, lrD6f ;a} pQf]nssf pbfx/0f x'g\ . pQf]nsdf ansf] afx', ef/sf] 

afx' / cfnDa u/L ltgcf]6f efu x'G5g\ . pQf]nssf] ;tx hxfF cl8Psf] x'G5, To;nfO{ cfnDa

(Fulcrum) elgG5 . lglZrt ljGb'df cl8P/ rNg] nfDrf] ;tx(Bar)nfO{ pQf]ns elgG5 . ef/, an / 

cfnDasf] cjl:yltsf] cfwf/df pQf]ns # vfnsf x'G5g\ . tL x'g\– k|yd bhf{sf] pQf]ns, bf];|f] bhf{sf] 

pQf]ns / t];|f] bhf{sf] pQf]ns .

/fw]Zofd M k|yd, bf];|f] / t];|f] bhf{sf] pQf]nsaf/] klg yk atfOlbg" g  t  .

ljho M n n x'G5 . an / ef/sf] lardf cfnDa x'g] pQf]nsnfO{ k|yd bhf{sf] pQf]ns elgG5 . l9sL, 

l9sLRofpF -rfsfr'nL_, t/fh', un cflb o;sf pbfx/0f x'g\ .

ufpF3/df ePsf ;/n oGqx¿sf] ;"rL agfpg'xf];\ / tflnsf agfO{ x/]ssf] sfd n]Vg'xf];\ .

;f/n oGqsf] gfd sfo{

lqmofsnfk ! M
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cfnDa / ansf] lardf tf}n kg]{ pQf]nsnfO{ bf];|f] bhf{s]f pQf]ns elgG5 . ;/f}tf, Pskfª\u|] 7]nfuf8L, 

sfutL lgrf]{g] oGq cflb o;df k5{g\ .

cfnDa / tf}n lardf an kg]{ pQf]nsnfO{ t];|f] bhf{sf] pQf]ns elgG5 . lrD6f, km]/;]k,  kfv'/fn] 

ef/L p7Psf] cflb t];|f] bhf{sf pQf]nssf pbfx/0fx¿ x'g\ .

/fw]Zofd M c¿ ;fwf/0foGqaf/]df lg ;/ .

ljho M Ogf/af6 kfgL lemSg k|of]u x'g] rSsf l3gL{(Pulley) xf] . kxf8sf] 3'dfp/f] af6f], 6«sdf nuf-

Psf] kmNofs, lrKn]6L cflb 58\s] ;tx(Inclined plane) x'g\ . df]6/sf] :6]l/ª, ;fOsnsf] kfpbfg, 

k]rs;, :kfg/ cflb kfª\u|f / laF8(Wheel and axle) x'g\ . ;a} vfn] k]rlsnf k]r(Screw)df 

k5{g\ . aGr/f], r'n];L, v's'/L cflb km];f](Wedge) cGtu{t k5{g\ .

/fw]Zofd M pQf]nssf l;4fGtaf/]df klg atfOlbg'x'GYof] ls .

ljho M ;'Gg'xf];\ bfO . pQf]nsdf an / anb'/Lsf] u'0fgkmn ef/ / ef/b'/Lsf] u'0fgkmn;Fu a/fa/ 

x'G5 . o;}nfO{ pQf]nssf] l;4fGt elgG5 . o;nfO{ ;"qdf  o;/L n]lvG5 .

an  x anb'/L Ö ef/ x ef/b'/L

of] ;"q k|of]u u/L pQf]ns;DaGwL u0fLtLo ;d:ofx¿ xn ug{ ;lsG5 . ;fwf/0f oGq;DaGwL ul0ftLo 

;d:ofx¿  s;/L xn ug]{ eGg] s'/f tkfO{Fn] Nofpg'ePsf] Pp6f k'l:tsfdf /x]sf] 5 .

Pp6f kfnf t/fh' lng'xf];\ / To;df b'a}lt/ 9s /fvL an / anb'/L, u'0fgkmn ef/ / ef/b'/Lsf] 

u'0fgkmn;Fu a/fa/ eP gePsf] hfFRg' xf];\ .

k|of]u 
g+=

an anb'/L an x anb'/L Eff/ Eff/b'/L Eff/ x ef/b'/L Glthf

!

@

#

$

%

lqmofsnfk @M
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/fw]Zofd M  ;/, ca yf]/} s'/f ult cg'kft / oflGqs ultaf/] klg atfOlbg'x'GYof] ls <

ljho M d}n] lbPsf] k'l:tsfdf oL s'/f ;/n efiffdf a'lemg] u/L n]lvPsf] 5 . Ps k6s tL k'l:tsf 

x]g'{xf];\ . ga'em]sf ljifodf km]l/ 5nkmn u/f}Fnf .

olt eg]/ ljho labf x'G5g\ . pgL uPkl5 /fw]Zofdn] ;/n oGqaf/] n]lvPsf] k'l:tsf kN6fpF5g\ . 

k'l:tsfdf o:tf] n]lvPsf] x'G5 .

oflGqs kmfObf, ult cg'kft / sfo{Ifdtf M
;/n oGq yf]/} an nufP/ w]/} nf]8 -tf}n_ p7fpg k|of]u ul/G5 . o;f] x'g' eg]sf] oflGqs lskmfotL 

x'g' xf] . jf:tjdf ef/ / ansf] cg'kftnfO{ oflGqs lskmfotL(Mechanical Advantage)elgG5 .

oflGqs lskmfotL = ef/ / an

MA= L/E

;/noGqn] sfo{ ubf{ an / ef/ b'a}n] b'/L kf/ u/]sf x'G5g\ . ann] kf/ u/]sf] b'/L / ef/n] kf/ u/]sf] 

b'/Lsf] cg'kftnfO{ ult cg'kft (Velocity ratio)elgG5 .

ult cg'kft(VR)Öanb'/L/ef/b'/L=Ed/Ld

oflGqs lskmfotL ult cg'kft b'a} cg'kft (ratio) ePsf]n] logLx¿sf] PsfO x'Fb}g . oL ;"qx¿ k|of]u 

u/L ul0ftLo ;d:ofx¿ ;dfwfg ug{ ;lsG5 . 

nfut sfo{ , pTkflbt sfo{ / sfo{Ifdtf M
ann] u/]sf] sfo{nfO{ nfut sfo{ elgG5 . To;}u/L ef/-nf]8_df ePsf] sfo{nfO{ pTkflbt sfo{ elgG5 . 

oGqdf x'g] 3if{0fsf sf/0f hlxn] klg nfut sfo{eGbf pTkflbt sfo{ sd x'G5 . nfut sfo{ / pTkflbt 

sfo{ lgsfNg lgDg ;"qx¿ k|of]u ug{ ;lsG5 .

nfut sfo{ Ö an  X anb'/L                pTkflbt sfo{ Ö ef/ X ef/b'/L 

nfut sfo{sf] hlt k|ltzt pTkflbt sfo{ x'G5 . To;nfO{ g} sfo{ Ifdtf(Efficiency)elgG5 .

sfo{Ifdtf Ö pTkflbt sfo{nfut sfo{ × 100%

 sfo{Ifdtf lgsfNg csf]{ ;"q klg k|of]u ug{ ;lsG5 .

sfo{IfdtfÖ MAVR×100%

oGqdf x'g] 3if{0fnfO{ z"Go u/fpg g;lsg] x'gfn] nfut sfo{sf] s]xL efu 3if{0f lj?¢ vr{ x'G5 . h;n] 

ubf{ pTkflbt sfo{eGbf hlxn] klg nfut sfo{ sd x'G5 . o;}sf/0f s'g} klg oGqsf] sfo{Ifdtf 100 

Ü x'Fb}g .

ljrf/0fLo k|Zg @ M ;fwf/0foGq gePsf] eP s] x'GYof] <
dflysf ;"qx¿ k|of]u u/L ;fwf/0f oGq;DaGwL ul0ftLo ;d:ofx¿ ;dfwfg ug{ ;lsG5 .

pbfx/0f !
s'g} pQf]nsdf 50Nan nufP/ 200N ef/ p7fOPsf] 5 . olb anafx' / ef/afx' qmdzM 10 / 2m 5g\ 

eg] oflGqs kmfObf, ult cg'kft nfut sfo{ / pTkflbt / sfo{Ifdtf lgsfNg'xf];\ .

oxfF

an Ö 50N/ef/ Ö 200N/50N = 4

anb'/L Ö 10m /2m = 5
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ef/b'/L Ö 2m

xfdLnfO{ yfxf 5,

s_ oflGqs lskmfotL Öef/ / an = 200N/50N		  =4

v_ ult cg'kft = anb'/L  / ef/b'/L	 = 10m/2m		  = 5

					     Ö 80%

u_ nfutsfo{ Ö an × anb'/L

		  Ö 50×10 = 500J

3_ pTkflbtsfo{ Ö ef/ × ef/b'/L

		   Ö 200×20 = 400J

ª_ sfo{Ifdtf(n) =?

xfdLnfO{ yfxf 5,

sfo{Ifdtf Ö pTkflbt sfo{ / nfut sfo{×100%

		  = 400500×100%

		  = 80%

pbfx/0f @
s'g} pQf]nssf 100N an nufP/ 500N sf] ef/ p7fPsf] 5 . olb cfnDaaf6 ef/ ;Ddsf] b'/L 2m 5 

eg] anb'/L slt xf]nf <

lbOPsf]

anÖ100N

ef/Ö500N

anb'/LÖ<

ef/b'/LÖ2m

xfdLnfO{ yfxf 5,

an×anb'/L Ö ef/×ef/b'/L

		  100× x = 500×2

		  x= 500×2/100 = 10m

cfnDab]lv ef/ ;Ddsf] b'/L Ö 10m
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;Demg'kg]{ dxTTTjk"0f{ a'Fbfx¿ M
!= s'g} j:t'n] cfˆgf] jl/kl/sf j:t'sf] bfhf]df cfˆgf] :yfg kl/jt{g u5{ eg] Tof] j:t'nfO{ rfn cj:yfdf 

   /x]sf] 5 elgG5 .

@= s'g} j:t'n] cfˆgf] jl/kl/sf j:t'sf] bfFhf]df cfˆgf] :yfg kl/jt{g ub}{g eg] Tof] j:t'nfO{ l:y/ cj:yfdf

   /x]sf] 5 elgG5 .

#= s'g} j:t'n] PsfO ;dodf kf/ u/]sf] b'/LnfO{ j]u (speed)elgG5 . o;sf] PsfO ld6/ k|lt;]s]G8 (m/s) xf] .

$= s'g} j:t'sf] PsfO ;dodf ;f]emf] /]vfdf kf/ u/]sf] b'/LnfO{ ult (velocity)elgG5 . o;sf] PsfO ld6/ 	

   k|lt;]s]08 (m/s)xf] .

%= dfg x'g] t/ lbzf gx'g] ef}lts kl/df0fnfO{ :s]n/ kl/df0f elgG5 . dfg / lbzf b'a} x'g] ef}lts 

   kl/df0fnfO{  e]S6/ kl/df0f elgG5 .

^= ult kl/jt{gsf] b/nfO{ k|j]u elgG5 . k|j]usf] PsfO ld6/ k|ltju{ ;]s]G8 (m/s2) xf] .

&= a|Dxf08df /x]sf x/]s j:t'n] Ps csf{nfO{ cfslif{t ul//x]sf x'G5g\ . o; annfO{ g} u'?Tjfsif{0f an elgG5 

*= s'g} vuf]nLo lk08n] cfˆgf] jl/kl/sf j:t'nfO{ cfˆgf] s]Gb|lt/ tfGg] annfO{ u'?Tjan (Gravity) elgG5 .

(= xfdLn] ug]{ sfdnfO{ l56f] / ;lhnf] agfpg] pksf/0fnfO{ ;fwf/0f oGq elgG5 . 

!)= ;fwf/0f oGq ^ k|sf/sf x'G5g\ tL x'g\– pQf]ns, l3gL{, 58\s] ;tx, kfª\u|f / laF8, k]r / k]m;f] .

!!= ljleGg kf6{k'hf{ x'g], hl6n agfj6 ePsf / OGwgaf6 rNg] pks/0fnfO{ hl6n oGq 

    (Complex machine)elgG5 .

!@= ;/n oGqsf pkof]lutf # cf]6f 5g\ . tL x'g\–

	 s_ yf]/} an nufP/ w]/} nf]8 ef/ p7fpg ;lsG5 .

	 v_ yf]/} ;dodf w]/} sfd ug{ ;slG5 .

	 u_ pko'Qm 7fpFdf an k|of]u u/L ;'ljwfo'Qm 9ª\un] sfd ug{ ;lsG5 .

!#= ef/ / ansf] cg'kftnfO{ oflGqs kmfObf elgG5 .

!$= anb'/L / ef/b'/Lsf] cg'kftnfO{ ult cg'kft elgG5 .

!%= an / anb'/Lsf] u'0fgkmn ef/ / ef/b'/Lsf] u'0fgkmn ;Fu a/fa/ x'G5 . o;nfO{ pQf]nssf] l;4fGt elgG5 

hfgL /fvf}F
!=klxnf] ;fwf/0f oGq u|Ls bfz{lgs cfls{ldl8hn] agfPsf x'g\ .

@=;fOsn ;fwf/0foGqx¿ hf]l8P/ agfOPsf] hl6n oGq xf] .
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cEof; lj|mofsnfk 

o; kf7df xfdLn] s] l;Sof}F < tnsf cEof; xn u/L k/LIf0f u/f}F x} t . pQ/ n]vL ;s]kl5 cfkm"n] 
lbPsf] hafkm ldn] gldn]sf] yfxf kfpg kf7sf] cGTodf /x]sf] pQ/ s'l~hsf x]g'{xf];\ .

;xL pQ/df uf]nf] 3]/f nufpg'xf];\ .
s_ tnsf dWo] s'g j:t' rfn cj:yfdf 5}g <

	 c_ u'l8/x]sf] df]6/	 cf_ pl8/x]sf] r/f 	 O_ vf]nfs]f k'n	 O{ _ au]sf] kfgL

v_ ultsf] PsfO s'g xf] <

	 c_ m/s		 cf_ m/s2		  O_ m		  O{_ J

u_ tnsf dWo] s'g oGq pQf]nssf] pbfx/0f xf] <

	 c_l3gL{ 		  cf_ r'n];L		  O_ k]rs;		  O{_ l9sL

3_ sfo{Ifdtfsf] ;"q s'g xf] <

	 c_ nfutsfo{pTkflbt / sfo{×100%		  cf_ef//an×100%	

	 O_ pTkflbt sfo{nfut / sfo{×100%	 	 O{_ VR/MA×100%

vfnL 7fpF eg'{xf];\ .
s_ alu/x]sf] kfgLnfO{ =====================cj:yfdf /x]sf] elG5 .

v_==========kl/df0fsf] dfg x'G5 t/ lbzf x'Fb}g .

u_ lrD6f==============bhf{sf] pQf]ns xf] .

3_ ult kl/jt{gsf] b/nfO{=======================elgG5 .

ª_ vuf]nLo lk08n] jl/kl/sf] j:t'nfO{ cfˆgf] s]Gb|lt/ tfGg] annfO{ =====================elgG5 .

l7s eP l7s lrXg -√ _ / a]l7s eP a]l7s lrXg - × _ n] hgfpg'xf];\ .
s_ ;/noGqx¿ * k|sf/sf x'G5g\ .

v_ k|j]u :s]n/ /flz xf] .

u_e¥ofª, kxf8sf] 3'DtL af6f], lrKn]6L 58\s] ;txsf pbfx/0fx¿ x'g\ .

3_ an / anb'/Lsf] u'0fgkmnnfO{ nfut sfo{ elgG5 .

ª_ w]/} hl6n agfj6 ePsf OGwgaf6 rNg] oGqx¿nfO{ ;fwf/0f oGq elgG5 .
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hf]8f ldnfpg'xf];\ .
	 ;fwf/0f oGqsf k|sf/			  pbfx/0f

	 s_ 58\s] ;tx				   aGr/f]

	 v_ kfª\u|f				    ;/f}tf

	 u_ k]r					    6«sdf nufPsf] kmNofs

	 3_ km];f]				    df]6/sf] :6]l/ª

	 ª_ pQf]ns				    Hofs :qm'

tnsf ;fwf/0foGq dWo] s'g s'g pQf]ns x'g\, ltgnfO{ uf]nf] 3]/f nufpg'xf];\ .

lrD6f, lrKn]6L, Ogf/sf ] kfgL tfGg] rSsf, k]rs;, hf Ftf ] , df ]6/sf ] :6]l/ª, 

s}rL, v's'/L, Ps kfª\u| ] 7 ]nf uf8L, t/fh', n§fO{, aGr/f ] un, :kfg/ ;fOsnsf] kfpbfgL .

km/s n]Vg'xf];\ .
s_ j]u / ult					    v_ nfut sfo{ / pTkflbt sfo{

u_ oflGqs kmfObf / ult cg'kft		  3_ ;fwf/0f oGq / hl6n oGq

sf/0f n]Vg'xf];\ .
s_ t/fh' klxnf] bhf{sf] pQf]ns xf] .

v_ k]rs; Pp6f ;fwf/0f oGq xf] .

u_ j]u :s]n/ kl/0ffd xf] .

tnsf] lrq x]/L ;f]lwPsf k|Zgsf] hafkm lbg'xf];\ .
s_ of] s'g vfnsf] ;fwf/0f oGq xf] 

v_ o;n] s] sfd u5{ <

tnsf k|Zgx¿sf] hafkm lbg'xf];\ .
s_ rfn / lj>fdsf] kl/efiff lbg'xf];\ .

v_ j]u s]nfO{ elgG5 < o;sf] PsfO s] xf] <

u_ k|j]usf] kl/efiff / PsfO n]Vg'xf];\ .

3_ b'O{ b'O{ cf]6f s]n/ / e]S6/ /flzsf] pbfx/0f lbg'xf];\ .

ª_ u'?Tjfsif{0f eg]sf] s] xf] <

r_ u'?Tj an s]nfO{ elgG5<

5_ u'?Tj ansf sf/0f 3l6t x'g] s'g} $ cf]6f 36gf -k|lsof_ atfpg'xf];\ .

h_ ;fwf/0f oGq s]nfO{ elgG5 < oL slt k|sf/sf x'G5g\ <
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em_ pQf]ns s]nfO{ elgG5 < oL slt k|sf/sf x'G5g\ / s] s] x'g\ <

`_ k|yd, låtLo / t[tLo bhf{sf pQf]nssf] b'O{ b'O{ cf]6f pbfx/0f lbg'xf];\ .

6_ ;a} vfn] ;fwf/0f oGqsf] gfd n]vL x/]ssf] Pp6f Pp6f pbfx/0f lbg'xf];\ .

tnsf ul0ftLo ;d:of xn ug'{xf];\ .
s_ s'g} ;fwf/0f oGqdf 25N an nufP/ 50N sf] ef/ p7fOFb} 5 . olb ann] kf/ u/]sf] b'/L 5m / 

ef/n] kf/ u/]sf] b'/L 4 5 eg] oflGqs kmfObf, ultcg'kft, nfut sfo{, pTkflbt sfo{ / sfo{Ifdtf 

lgsfNg'xf];\ .

v_ ef/b'/Lsf] bf]Aa/ anb'/L ePsf] ;fwf/0f oGqdf 100N sf] ann] 150 N sf] ef/ p7fOFb} 5 eg] 

To;sf] sfo{Ifdtf slt x'G5 xf]nf <
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u_ s'g} pQf]nsdf cfnDaaf6 2m sf] b'/Ldf 450N sf] ef/ /flvPsf] 5 . olb pQmef/nfO{ 150N ann] 

;Gt'ng ug'{ 5 eg] cfnDaaf6 an slt b'/Ldf nufpg' knf{ 

!= cfˆgf] 3/ l5d]sdf /x]sf ;fwf/0f oGqx¿sf] ;"rL tof/ ug'{xf];\ / tL oGqnfO{ ^ k|sf/sf ;fwf/0f 
oGqsf ;d"xdf ;d"xLs[t ug'{xf];\ .
@= sf7sf] nfdf] n7\7L lnO{ To;df b'O{lt/ kfnf /fvL t/fh' agfpg'xf];\ . ca 8G8Ls]f lareGbf s]xL 
k/ 8f]/L afFWg'xf];\ . Pp6f kfnfdf 9s /fvL csf]{ kfnfdf c¿ 9s xfnL sf7sf] ;Gt'ng ldnfpg'xf];\ 
;Gt'ng ldnfPkl5 an, anb'/L / tf}n tyf tf}nb'/L gf]6 ug'{xf];\ . ca an / anb'/Lsf] u'0fgkmn tf}
n / tf}nb'/Lsf] u'0fgkmn;Fu a/fa/ 5 ls 5}g bfFHg'xf];\ .

kl/of]hgf sfo{
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dflysf lrqx¿df s] s] b]vfOPsf] 5 < s] tkfO{F+ tL ;a} lrqdf /x]sf j:t' lrGg'x'G5 <oL lrqx¿ 

s];Fu ;DalGwt 5g\ <

dflysf lrqdf ljleGg k|sf/sf zlQmsf] :j¿k b]vfOPsf] 5 . o; kf7df xfdL zlQmsf] kl/efiff, k|sf/ 

/ ¿kfGt/0faf/] cWoog ub}{ 5f}F . o;}u/L sfo{, / ;fdYo{af/] klg o; kf7df pNn]v ul/Psf] 5 .kf7sf] 

;'?jft ug'{cl3 tkfO{FnfO{ zlQm, sfo{ / ;fdYo{af/] s] slt 1fg /x]5, k/LIf0f ug'{xf];\ x} t . o;sf 

nflu tnsf k|Zgx¿sf] hafkm lbg'xf];\ .

kf7 zlQm, sfo{ / ;fdYo{
@
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zlQm / o;sf] :j¿k
elQm/fd lzj dlGb/sf k'hf/L x'g'x'G5 . pxfFsf] lktfk'vf{ k':tfb]lv ToxfF k'hf/L /x]sf 5g\ . a'af 

b]jL/fd x'Gh]n pxfFg} k'hf/L x'g'x'GYof] . a'afsf] lgwgkl5 elQm/fdn] Tof] sfd ub}{ cfpg'ePsf] 5 . pxfF 

ufpFs} dfWolds ljBfnosf ;]jflgj[t lj1fg lzIfs klg x'g'x'G5 . lj1fgsf ;Gbe{;lxt pxfFn] lbg] 

wfld{s k|jrg lgs} /f]rs x'G5 . ufpFn]x¿ pxfFsf] k|jrg ;'Gg v'a dg k/fpF5g\ .

	 kfNb]g ufpFd} ;fgf]ltgf] sfd u/L a;]sf 5g\ . :jfWoogaf6 l;s]/ k|df0fkq k|fKt u/L j}b]lzs 

/f]huf/Ldf hfg] of]hgfdf  5g\ pgL . cfpg'xf];\ elQm/fd -k'hf/L af_ / kfNb]g larsf] ;+jfb ;'gf}F .

kfNb]g M gd:sf/ k'hf/L af. dnfO{ tkfO{F+;Fu s]xL s'/f ;f]Wg' lyof] . tkfO{Fsf] km';{b s] 5 <

elQm/fd M ;f]w g kfNb]g d eg'Fnf . lj1fg s} s'/f t xf]nf lg ltdLnfO{ lj1fgdf lgs} ?lr 5 . dnfO{ 

v';L nfU5 . kl/l:yltn] 7u] klg ltdL l;ls/x]sf 5f} . ltd|f] pT;fx / hfFu/ tfl/kmof]Uo 5 . n eg 

s] ;f]Wg' 5 <

kfNb]g M af, cl:t tkfO{Fn] lbg'ePsf] k|jrg klg clnstf ;'g]sf] lyPF . tkfO{F+ t wfld{s k|jrgnfO{ 

klg lj1fgsf tYox¿ ;dfj]z u/]/ /f]rs agfpg' x'Fbf] /x]5 . cfh dnfO{ zlQm / o;sf :j¿kaf/] 

atfOlbg" g .

elQm/fd M x'G5, x'G5 . x]/ kfNb]g, xfdLnfO{ v]Ng, sfd ug{, k9\g zlQmsf] cfjZotf k5{ . Tof] 

zlQm xfdL vfg]s'/faf6 k|fKt u5f}F{ . oftfoftsf ;fwgx¿n] OGwg  jf ljB't\\af6 zlQm k|fKt u5{g\ . 

zlQmlagf s'g} klg sfo{ ug{ ;lsFb}g . sfo{ ug{ ;Sg] IfdtfnfO{ g} zlQm(Energy)elgG5 . zlQmsf] :6\

ofG88{ PsfO h'n (J) xf] . a'em\of} t kfNb]g <

kfNb]g M a'em]F af . ca o;sf :j¿kaf/] klg 5f]6s/Ldf atfOlbg" g .

elQm/fd M zlQmsf ljleGg ¿kx¿ 5g\ . oflGqs zlQm, /f;folgs zlQm, k|sfz zlQm, tfkzlQm, 

WjlgzlQm, r'DasLo zlQm, ljB't\\zlQm cflb o;sf ljleGg :j¿kx¿ x'g\ . zlQmsf :j¿kx¿ dWo] 

klxn] oflGqs zlQmaf/] ;'g . xfd|f] j/k/sf j:t'x¿ s'g} rfn cj:yfdf 5g\ eg] s'g} l:y/ cj:yfdf 

5g\ . j:t'sf] rfn jf l:y/ l:yltsf sf/0f k}bf x'g] zlQmnfO{ oflGqs zlQm(mechanical energy) 

elgG5 . oflGqs zlQmnfO{ @ efudf afF8\g ;lsG5 . l:yltzlQm / ultzlQm .

s'g} klg j:t'sf] :yfg jf l:ylt -cj:yf_ kl/jt{gsf sf/0f j:t'df ;l~rt x'g] zlQmnfO{ l:ylt 

zlQm(potential energy)elgG5 . km'6an xfGg p7fPsf] v'§f, afFwdf hDdf ePsf] kfgL, bd lbPsf] 38L, 

tGs]sf] u'n]nL, cUnf] 7fpFdf /flvPsf] 9'ª\uf, tlGsPsf] sdfgL cflbdf l:yltzlQm x'G5 . 

j:t'sf] rfnsf sf/0f pTkGg x'g] ult zlQm(Kinetic energy)elgG5 . u'l8/xsf] an, pl8/x]sf] r/f, 

alu/x]sf] kfgL, alx/x]sf] xfjf, u'l8/x]sf] ;fOsn cflbdf ultzlQm x'G5 .

kfNb]g M To:t} /f;folgs zlQmsf af/]df klg elglbg';\ g . 

elQm/fd M kbfy{x¿df /f;folgs k|tlqmof eO{ pTkGg x'g] zlQmnfO{ /f;folgs zlQm(Chemical Energy)

elgG5 . sf]Onf, k]6«f]n d§Lt]n, vfBkbfy{ cflbdf /f;folgs zlQm x'G5 .

kfNb]g M zlQmsf] ¿kfGt/0f eg]sf] rfFlx s] xf] lg kl08t af<

elQm/fd M b}lgs hLjgdf xfdLnfO{ ljleGg :j¿ksf] zlQmsf] cfjZostf k5{ . o;sf nflu xfDfL 

zlQmsf] :j¿knfO{ kl/jt{g u5f}F . zlQm Ps ¿kaf6 csf]{ ¿kdf ablng] sfdnfO{ zlQmsf] ¿kfGt/0f 

elgG5 . tnfp -afFw_sf] kfgLdf l:ylt zlQm x'G5 . ha Tof] kfgLnfO{ aufOG5, Tof] ult zlQmdf 
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¿kfGt/ x'G5 . lrdn] ljB't\\ zlQmnfO{ k|sfz zlQmdf abN5 eg] lx6/n] ljB't\\zlQmnfO{ tfkzlQmdf 

¿kfGt/ u5{ . ;f]nf/ ;]nn] ;f}o{ zlQm -tfk_nfO{ ljB't\\ zlQmdf kl/0ft u5{ . zlQmsf] ¿kfGt/0f  ug{ 

ljleGg pks/0f k|of]u x'G5g\ . 

kfNb]g M zlQm ;+/If0fsf] l;4fGt klg atfOlbg'x'GYof] ls <

elQm/fd M zlQmnfO{ Ps¿kaf6 csf]{ ¿kdf n}hfFbf zlQmsf] l;h{gf x'Fb}g / To;}u/L zlQmsf] ljgfz klg 

x'Fb}g . o; k|lqmofdf s]jn zlQmsf] :j¿k dfq ablnG5 . o;nfO{ g} zlQm ;+/If0fsf] l;4fGt (Law of 

consention of energy) elgG5 . pbfx/0fsf nflu kfgLaf6 ljB't\\ lgsfNg] k|s[ofnfO{ x]/f}F .

8\ofd -afFw_ df /flvPsf] kfgLdf l:yltzlQm x'G5 . ha Tof] kfgL 6g]ndf aU5, To;df ultzlQm k}bf 

x'G5 . au]sf] kfgLn] 6af{Og 3'dfpFbf ljB't\\zlQm k}bf x'G5 . To; ljB't\\zlQmn] ubf{ lrd aN5 . cyf{t\ 

k|sfzzlQm k}bf x'G5 .

	 8\ofdsf] kfgL		 au]sf] kfgL		  h]g]/]6/		 lrd

	 -l:ylt zlQm_		  -ultzlQm_		  -ljB't\ zlQm_	   -k|sfzzlQm_

kfNb]g M k'/]t af, tfkzlQm, k|sfzzlQm, WjlgzlQm, r'DasLo zlQm, ljB't\\zlQmsf af/]df klg

atfOlbg" g . 

elQm/fd M  x'g t x'G5 afa' . x]/ ;a}s'/f  Ps}rf]l6 d'vn] atfpFbf ltdLnfO{ ;Demg klg sl7g x'G5 . 

a? d]/f] 3/df tfk, k|sfz, Wjlg, r'DasLo zlQm / ljB't\\zlQmaf/] ;;fgf cnu cnu k'l:tsf 5g\ . 

d ltdLnfO{ tL k'l:tsfx¿ lbG5' . :jcWoog u/ . hxfF hxfF a'‰b}gf} km';{bsf a]nf  km]l/ e]6f}Fnf . o;f] 

km';{bsf a]nf dnfO{  e]6]/ ;f]w] eOxfN5 .

kfNb]g M x'G5 af,  p;f] eP To;} u/f}F .

k'hf/L af;Fu} kfNb]g pxfFsf] 3/df hfG5g\ / s]xL k'l:tsfx¿ NofpF5g\ / cWoog ug{ yfN5g\ .

klxnf] k'l:tsf
klxnf] k'l:tsfdf tfkzlQmsf af/]df x'G5 . To; k'l:tsfdf o:tf] n]lvPsf] x'G5 .

tfkzlQm / tfkqmd
tfk Ps k|sf/sf] zlQm xf], h;n] xfdLnfO{ tftf]kgsf] cg'ej lbG5 . tfknfO{ h'n PsfOdf gflkG5 . 

j:t'sf] tfkqmdn] ubf{ g} xfdLnfO{ j:t'sf] tftf]kg jf lr;f]kgsf] cg'ej x'G5 .  cyf{t\ s'g} j:t' tftf] 

jf lr;f] nfUg'sf] sf/0f To; j:t'sf] tfkqmd xf] . tfk hlxn] klg a9L tftf]] -w]/} tfkqmd x'g]_ j:t'af6 

sd tftf] -sd tfkqmd x'g]_ j:t'df ;5{ . s'g} j:t'nfO{ 5'Fbf Tof] j:t' af6 xfd|f] 5fnfdf tfk ;¥of] 

eg] xfdLnfO{ j:t' tftf] nfU5 . olb xfd|f] 5fnfaf6 j:t'lt/ tfk ;¥of] eg] xfdLnfO{ j:t' lr;f] nfU5 . 
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ljrf/0fLo k|Zg ! M 
ttfPsf] kfgL 5'Fbf tftf] nfU5 t/ a/km 5'Fbf lr;f] nfU5 lsg xf]nf <

tfk cToGt pkof]uL j:t' xf] . tfklagf  k|f0fL / jg:klt afFRg ;Sb}gg\ . n'uf ;'sfpg, vfBfGg 

;'sfpg xfdL ;"o{sf] tfksf] pkof]u u5f}F{ . cfuf], ljB't\\ cflbaf6 k|fKt tfkn] vfgf ksfpg], kfgL 

ttfpg], lx6/ tfKg] h:tf y'k|} sfo{ ul/G5 . tfkn] la?jfsf] a[l¢ / ljsf;df klg e"ldsf v]N5 .

tfk lbFb} hfFbf j:t'sf] tftf]kg a9\b} hfG5 . s'g} klg j:t'sf] tftf]kg jf lr;f]kgsf] dfqfnfO{ To; 

j:t'sf] tfkqmd (Temperature)elgG5 . j:t'sf] tfkqmd dfkg ug{ ;lsG5 . j:t'sf] tfkqmd gfKg] 

pks/0fnfO{ ydf]{ld6/ elgG5 . ljleGg vfnsf ydf]{ld6/x¿ cfhef]ln k|of]udf 5g\ . tfkqmdsf] 

:6\of08{8 PsfO s]lNeg(Kelvin) xf] . o;nfO{ l8u|L ;]lG6u|]8 / l8u|L km/]gxfO6df klg gflkG5 .

cfˆgf jl/kl/ /x]sf j:t'x¿ 5'g'xf];\ . s'g j:t' tftf] / s'g lr;f] nfU5 ;"rL agfpg'xf];\ .

lqmofsnfk ! M

tftf j:t' lr;f j:t'
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s] tkfO{FnfO{ slxNo} Hj/f] cfPsf] 5 < Hj/f] cfpFbf slt Hj/f] cfof] eg]/ s;/L yfxf kfOG5 < Hj/f] 

gfKg ydf]{ld6/ k|of]u ul/G5 . dfgj z/L/sf] tfkqmd gfKg k|of]u ul/g] ydf]{ld6/nfO{ lSnlgsn 

ydf]{ld6/ elgG5 . cfhsn Hj/f] gfKg ds{/L ydf]{ld6/sf] ;f6f] l8lh6n ydf]{ld6/x¿ k|of]u x'g 

yfn]sf 5g\ . l8lh6n ydf]{ld6/n]  o;sf] Pnl;8L l8:Kn]df ;f]em} cª\sdf tfkqmd b]vfpF5 . :j:y 

dflg;sf] tfkqmd (*=^°F jf #&°C x'G5 . lSnlgsn ydf]{ld6/df #%°C b]lv#&°C cyjf ($°F b]lv 

!)*°F;Ddsf cª\sx¿ /x]sf x'G5g\ . k|of]uzfnfdf j:t'sf] tfkqmd gfKg k|of]u x'g] ydf]{ld6/nfO{ 

k|of]uzfnf ydf]{ld6/ elgG5 . o;df –!)°C b]lv !!)°C ;Ddsf cª\sx¿ /x]sf x'G5g\ .

tfkqmdsf PsfOx¿lar ;DaGw 5 . ;]lG6u|]«8 :s]n cg';f/ )°C df kfgL hD5 eg] !))°C df kfgL 

pDnG5 . km/]gxfO6 :s]n cg';f/ #@°F df kfgL hD5 eg] @!@°F df pDnG5 . To;}u/L s]lNeg :s]n 

cg';f/ @&#°C df kfgL hD5 eg] #&#k df kfgL pDnG5 . oL  tLgcf]6f :s]nlarsf] ;DaGw lgsfNg 

lgDgadf]lhdsf] ;"q k|of]u ug{ ;lsG5 .

of] ;"q k|of]u u/L tfkqmdnfO{ Pp6f :s]naf6 csf]{ :s]ndf kl/0ft ug{ ;lsG5 . tnsf s]xL 

pbfx/0fx¿ x]/f}F .

pbfx/0f–!
37°C nfO{  km/]gxfO6df abNg'xf];\ .

C = 37°C

xfdLnfO{ yfxf 5,

	 C-0/100= F-32/180

	 37×180=100(F-32)

	 100F - 3200 = 100F=6660+3200

	 100F=9860

	 F=9860/100 = 98.6°F 

pbfx/0f–@
 15°CnfO{ s]lNegdf abNg'xf];\ 

C= 15°C

xfdLnfO{ yfxf 5,

	 C-0/100 =  K-273/100

	 100(K-273) = C×100

	 100K-27300= 15×100

	 100K=1500+27300

	 100K=28800

	 K= 28800100

  	   = 288K
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tfk / tfkqmdlarsf] ;DaGw
j:t'df tfkzlQm /x]sf] x'G5 . j:t' tftf] jf lr;f] nfUg] sf/0frfFlx To; j:t'sf] tfkqmd xf] . j:t'df 

tfk lbFb} uof] eg] To;sf] tfkqmd a9\b} hfG5 . cyf{t\ tfksf] sf/0fn] j:t'sf] tfkqmd a9\5 . To;}n] 

tfkqmdsf] sf/s tfk xf] eg] tfksf] c;/ tfkqmd xf] .

tLg cf]6f lunf; lng'xf];\ . lunf; ‘A' df tftf] kfgL / lunf; ‘B' df lr;f] kfgL lng'xf];\ . ca b'a} 

lunf;sf] kfgLsf] tfkqmd gfKg'xf];\ . ca b'a} lunf;af6 gfk]/ a/fa/ kfgL lnO{ b'a} kfgLnfO{ t];|f] 

Unf;df ld;fpg'xf];\ / t];|f] lunf;sf] tfkqmd lng'xf];\ .

lunf; ‘C' sf] kfgLsf] tfkqmdnfO{ lunf; ‘A' / lunf; ‘B' sf] tfkqmd;Fu t'ngf ug'{xf];\ . s] x'G5 < 

n]Vg'xf];\ .

ljrf/0fLo k|Zg @ M
lxpFbdf pdfn]sf] kfgL / lr;f] kfgL ld;fP/ g'xfpg] kfgL agfOG5 lsg xf]nf <

tfksf] k|;f/0f 

cfuf] glhs} a:bf xfdLnfO{ tftf] cg'ej x'G5 . 3fddf a:bf ;"o{sf] tfksf] cg'ej ug{ ;lsG5 . 

kmnfdsf] /8nfO{ Ps5]pdf ttfpFbf Ps} l5gdf csf]{ 5]pdf tftf] cg'ej ug{ ;lsG5 . oL ;a} tYon] 

tfk Ps 7fpFaf6 csf]{ 7fpFdf ;5{ eGg] b]vfpF5 . tfk Ps 7fpFaf6 csf]{ 7fpFdf ;g]{ k|lqmofnfO{ tfksf] 

k|;f/0f (Transmission of heat) elgG5 . tfksf] k|;f/0f # lsl;daf6 x'G5 . tL x'g\ ;~rfng, ;+jfxg / 

ljls/0f .

7f]; j:t'df c0f'x¿ Ps csf{df vfFlbP/ /x]sf x'G5g\ . To;} sf/0f tL kbfy{sf c0f'x¿ Ps 7fpFaf6 

csf]{ 7fpFdf g;/Lsg} tfk Ps c0f'af6 csf]{ c0f'df ;5{ . o;/L tfk ;g]{ k|lqmofnfO{ ;~rfng 

(conduction) elgG5 .

		  A					      B				    C

lqmofsnfk @ M
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ljrf/0fLo k|Zg # M
kmnfdsf] /8sf] Ps 5]p ttfpFbf la:tf/} tfk csf]{ 5]pdf klg k'U5 t/ bfp/fsf] Ps 5]p cfuf]df aNbf 

klg csf]{ 5]p tft]sf] x'Fb}g lsg xf]nf <

t/n / UofF; kbfy{df tft]sf c0f'x¿ xn'sf eO{ dflylt/ hfG5g\ / To; 7fpFdf lr;f c0f' el/g cfO 

k'U5g\ . tL c0f'x¿ klg tft]/ dflylt/ hfG5g\ . of] k|lqmof rln/xG5 . tft]sf c0f' Ps 7fpFaf6 

csf]{ 7fpFdf ;/]/ tfk k|;f/0f x'g] k|lqmofnfO{ ;+jfxg (conduction)elgG5 . xfjf rNg', atf; nfUg' 

;+jfxg k|lqmof xf] .

tft]sf] xfjfsf c0f' xn'sf eO{ dflylt/ 

hfg] x'gfn] g} cfufsf] dflylt/ xft /fVbf

Gofgf] x'G5 . To;} sf/0f aln/x]sf]

j:t'sf] Hjfnf dflylt/ hfG5 .

;"o{ / k[YjLsf] lardf z"Go efu /x]sf] 5 . tyflk ;"o{sf] tfk k[YjL;Dd cfOk'U5 . o;sf] cy{ xf] ;"o{sf] 

tfk lagfdfWod g} k[YjL;Dd cfOk'U5 . lagfdfWod tfksf] k|;f/0f x'g] lqmofnfO{ ljls/0f (Radiation)

elgG5 . z"Godf tfksf] k|;f/0f ljls/0f k|lqmofåf/f x'G5 . ljls/0f k|lqmofåf/f g} cfuf] jf lx6/af6 

tfk xfdL;Dd cfOk'U5 .

yd{;sf] agfj6 / sfo{ M
s'g} j:t'nfO{ nfdf] ;do;Dd tftf] jf lr;f] /fVg k|of]u x'g] efF8f]nfO{ yd{; (Thermos )elgG5 . yd{; 

sfFraf6 ag]sf] efF8f] xf] To;df kq x'G5g\ . tL kqx¿sf lardf z"Go (Vacuum) agfOPsf] x'G5 . 

efF8fsf] leqL ;txdf 6Nsg] rfFbLsf] hnk nufOPsf] kq x'G5 . o;nfO{ sf7 jf KNffl:6ssf] a§fdf /

fvL ss{sf] lasf]{ nufOPsf] x'G5 .

sfFr tfksf] s'rfns ePsfn] ;~rfngaf6 tfk ;/]/ cfpg jf hfg ;Sb}g . b'O{ kq larsf] z"Gon] 

;+jfxg k|lqmofnfO{ /f]S5 eg] tfk k/fjt{g ug]{ rlDsnf] ;txn]  ljls/0faf6 tfksf] cfjthfjt 

/f]S5 . o;}sf/0f yd{;df /flvPsf] tftf] j:t' nfdf] ;do tftf] /xG5 eg] lr;f]  j:t' klg nfdf] ;do 

lr;f] /lx/xG5 .
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yd{;sf] ;kmf lrq agfpg'xf];\ / k|f]h]S6/ js{ sfkLdf 6fF:g'xf];\ .

k|sfz zlQm M
cFw]/L /ftdf jl/kl/sf j:t' lsg b]Vg ;lsFb}g < k|sfz gePsf sf/0f /ftdf jl/kl/sf j:t' gb]lvPsf 

x'g\ . k|sfz Ps k|sf/sf] zlQm xf], h;n] xfdLnfO{ j:t' b]Vgdf ;xfotf u5{ . k|sfzsf] ;aeGbf 7'nf] 

;|f]t ;"o{ xf] . o;afx]s rGb|df, ljB't\\lrd, 6'sL, nfn6]g cflbaf6 klg k|sfz k|fKt x'G5 .

k|sfzsf] k|;f/0fM

k|sfzsf] ;|f]taf6 ;/]/ k|sfz xfdL ;Dd cfOk'U5 . k|sfz Ps 7fpFaf6 csf]{ 7fpFdf ;/]/ hfg] 

k|lqmofnfO{ k|sfzsf] k|;f/0f elgG5 . k|sfzsf] k|;f/0f x'Fbf k|sfz hlxn] klg l;wf af6f]df lxF8\5 .

lqmofsnfk # M

lqmofsnfk $ M

lqb'O{6f Knfl:6ssf kfOk lng'xf];\ . klxnf] kfOknfO{ l;wf g} /xg lbg'xf];\ . ca bf];|f] kfOknfO{ ‘U' 

cfsf/df aª\Uofpg'xf];\ . ca Pp6f d}gaQL afn]/ b'a} kfOkaf6 kfnf] kfnf] x]g'{xf];\ . s] d}gaQL b]Vg 
;Sg'eof] < lqmofsnfksf] glthf sf/0f;lxt n]Vg'xf];\ .

glthf M  ;f]emf]  cfsf/sf] kfOkaf6 x]bf{ d}gaQL b]lvG5 t/ ‘U' cfsf/sf] kfOkaf6 x]bf{ d}gaQL 

b]lvFb}g . k|sfz afª\uf]af6f] eP/ g;g]{ ePsfn] ‘U' cfsf/sf] kfOkaf6 x]bf{ aQL gb]lvPsf] xf] .

k|sfzsf] k/fjt{g
Pp6f P]gf lng'xf];\ / 3fdlt/ kmsf{pg'xf];\ . ca P]gfnfO{ 3'dfP/ 3fd gnfu]sf] 7fpFdf 3fdsf] rlDsnf] 

k|sfz kfg'{xf];\ . oL s;/L ePsf] xf]nf < P]gf, l:6nsf] yfn, lrNnf] sfut lsg elgPsf xf]nfg\ <

ha k|sfz s'g} j:t'df 7f]lsG5, of]

cfPsf] lbzflt/} kmls{P/ hfG5 . s'g}			

;txdf 7Ss/ vfP/ k|sfz kms]{/ hfg] 

lqmofnfO{ k|sfzsf] k/fjt{g (Refelction) elgG5 .k|sfzsf] k/fjt{g x'Fbf ;|f]taf6 j:t'sf] ;tx;Dd

cfPsf] ls/0fnfO{ cfkltt ls/0f (Incidentray)elgG5 . lrqdf ls/0f IO cfkltt ls/0f xf] . j:t'sf] 

;txdf 7f]lsP/ kms]{/ uPsf] ls/0fnfO{ k/fjlt{t ls/0f (Reflected)elgG5 . lrqdf ls/0f OR k/fjlt{t 

ls/0f xf] eg] ls/0f ON n] gd{n xf] .

k|sfzsf] k/fjt{g x'Fbf cfkltt ls/0fn] / k/fjlt{t ls/0fn] gd{n;Fu sf]0f agfpF5g\ . cfkltt ls/0fn] 

gd{n;Fu agfPsf] sf]0fnfO{ cfkltt sf]0f (Angle of Incidence)elgG5 . lrqdf<ION sf cfkltt sf]0f 

xf] . k/fjlt{t ls/0fn] gd{n;Fu agfPsf] sf]0fnfO{ k/fjlt{t sf]0f (Angle of reflection) elgG5 . lrqdf 

<NOR n] k/fjlt{t sf]0f hgfpF5 . cfkltt sf]0fnfO{ <i / k/fjlt{t sf]0fnfO{ <r n] hgfOG5 .
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k/fjt{gsf lgodx¿ M

k|sfzsf] k/fjt{g x'Fbf o;n] lglZrt lgod kfngf ub{5 . o;}nfO{ k/fjt{gsf lgod elgG5 . 

k/fjt{gsf lgodx¿ lgDg adf]lhd 5g\ .

	 s_ cfkltt ls/0f, k/fljt{t ls/0f / gd{n Pp6} ;txdf k5{g .

	 v_ cfkltt sf]0f / k/fjlt{t sf]0f a/fa/ x'G5g\ .

		  <i = <r

uf]nfsf/ P]gf( Curved Mirror)

b}lgs hLjgdf xfdLn] cg'xf/ x]g{ k|of]u ug]{ P]gf ;dtn P]gf xf] . oL P]gfn] cjf:tljs / j:t' hq} 

cfs[lt agfpF5 . P]gfn] agfpg] cfs[ltdf l:ylt pN6fO x'G5 .

;a} P]gfdf ;dtn ;tx x'g'k5{ 	

eGg] 5}g ;tx dfly p7]sf] jf vf]lkN6f]			    

k/]sf P]gfx¿ klg k|of]udf cfPsf 5g\ . o:tf P]gfnfO{ 			 

uf]nfsf/ P]gf (Spherical mirror)elgG5 . uf]nfsf/ P]gf b'O{ vfnsf x'G5g\ . tL x'g\ – sGs]e 

P]gf / sGe]s; P]gf .

sGs]e P]gf M ;tx vf]lkN6f] k/]sf] P]gfnfO{ sGs]e P]gf (Concave mirror)elgG5 . o; P]gfn] 

j:t's]f jf:tljs, / 7'nf] cfs[lt agfpF5 . of] P]gf bfx|L sf6\bf jf d]sck ubf{ k|of]u x'G5 . 8fS6/n] 

z/L/sf leqLcª\u -gfs, sfg, 3fF6L cflb_ hfFRg of] k|of]u u5{g\ . 6r{nfO6 / uf8Lsf] x]8nfO6df klg 

of] P]gf k|of]u x'G5 . 

sGe]S; P]gf M ;tx dfly p7]sf] P]gfnfO{ sGe]S; P]gf elgG5 . of] P]gfn] cjf:tljs / ;fgf] cfs[lt 

agfFp5 .

of] P]gf uf8Lsf] ;fO8 x]g]{ P]gfdf k|of]u x'G5 . ;8s aQLdf k|sfz 5g{ klg of] P]gf k|of]u x'G5 .
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k|sfzsf] k/fjt{gdf cfwfl/t s]xL pks/0fx¿
k]l/:sf]k M 
of] k|sfzsf] k/fjt{gsf] l;4fGtdf cfwfl/t pks/0f xf] . o;df Pp6f ‘Z'cfsf/sf] gnL x'G5 o; gnLsf 

b'O{s'gfdf Ps Ps cf]6f ;dtn P]gf /flvPsf] x'G5 . j:t'af6 cfPsf] ls/0f klxnf] P]gfdf 7f]lsP/ 

k/fjt{g x'G5 . o;/L k/fjlt{t ls/0f bf];|f] P]gfsf] ;txdf 7f]lsG5 / km]l/ oL ls/0f k/fjt{g eP/ 

dflg;sf] cfFvfdf k'U5g\ / j:t' b]lvG5 . lardf /x]sf] s'g} cj/f]wnfO{ 5n]/ j:t' x]g{ k]l/:sf]ksf] k|of]u 

x'G5 . kfgLdf a;]/ aflx/sf b[Zo x]g{, 6fs'/fdf /x]sf] lj/f]wL ;]gf x]g{ of] pks/0f ;}lgsn] k|of]u u5{g\ .

Wjlg t/ª\u (Sound Wave)

Wjlg Ps k|sf/sf] zlQm xf] . of] sDkg ePsf] j:t'af6 t/ª\usf ¿kdf pTkGg x'G5 . o;/L pTkGg 

ePsf] t/ª\u dfWodsf c0f'x¿sf] vfFlbg] / km'Sg] k|lqmofaf6 Ps 7fpFaf6 csf]{ 7fpFdf k'U5 .

6'yk]:6sf] vf]n / b'O{cf]6f ;dtn P]gf k|of]u u/]/ k]l/:sf]k tof/ ug'{xf];\ .

lqmofsnfk % M
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Wjlg k|;f/0f x'Fbf dfWodaf c0f'x¿ vfFlbPsf] c+znfO{ sDk|];g (Compression) elgG5 . To;} 

u/L dfWodsf c0f'x¿ km's]sf]-v's'lnPsf]_ c+znfO{ ¥ofl/ˆofS;g (Rarefaction)elgG5 . Wjlg t/ª\u 

k|;f/0f x'Fbf sDk|];g / ¥ofl/ˆofS;g Pskl5 csf]{ x'Fb} cfpF5g\ . sDkg ePsf] ;|f]taf6 Wjlg t/ª\u 

lg:sG5g\ . ;|f]taf6 lgl:sPsf] t/ª\un] dfWodsf c0f'nfO{ ws]N5g\ . To;kl5 dfWodsf c0f'x¿ cl3 / 

kl5 ;g]{ k|lqmofaf6 t/ª\u k|;fl/t x'G5g\ . Wjlg t/ª\u 7f];, t/n / UofF; ;a} dfWoddf k|;fl/t x'G5 

Wjlgsf] j]u UofF;df eGbf t/ndf / t/ndf eGbf 7f];df a9L x'G5 . Wjlgsf] j]u xfjfdf 

332 m/s x'G5 eg] kfgLdf 1500 m/s x'G5 . To;} u/L l:6ndf Wjlgsf] j]u 5200 m/s x'G5 .

Wjlg t/ª\udf t/ª\usf] sDkgsf] lbzf / t/ª\u k|;f/0fsf] lbzf Ps}tkm{ x'G5 .  o:tf] t/ª\unfO{ 

cg'Wb}{o{ t/ª\u (Longtudinal waves) elgG5 . Wjlg t/ª\u k|;f/0fsf nflu dfWodsf] h?/L x'G5 . z"Godf 

Wjlg t/ª\usf] k|;f/0f x'Fb}g .

Pp6f l:k|ª lnP/ b'O{hgf ;fyLn] b'O{ 5]p ;dfTg'xf];\ . ca l:k|ªsf] Ps 5]pdf wSsf lbg'xf];\ . o;f] 

ubf{ l:k|ªdf sDkg k}bf x'G5 . l:k|ªdf sDkg x'Fbf o;sf rSsfx¿ s;/L rN5g\ < cjnf]sg ug'{xf];\ .

	

l:k|ª\sf rSsfdf sDkgx'Fbf o;sf rSsfx¿ slxn] glhs / slxn] 6f9f cfPsf b]lvG5g\ . o;df k}bf 

ePsf] t/ª\u Ps 5]paf6 csf]{ 5]plt/ ;/]sf] b]lvG5 . rSsfsf] sDkg / t/ª\u k|;f/0fsf] lbzf Pp6} 

x'G5 .

Wjlgsf] ;|f]t (Sources of sound):

ha s'g} j:t'df sDkg x'G5, ToxfF Wjlg k}bf x'G5 . To;}n] sDkg ePsf] j:t' g} Wjlgsf] ;|f]t xf] . dfbn, 

lu6f/, 306L, afF;'/L cflb Wjlgsf ;|f]t x'g\ .

ljrf/0fLo k|Zg $ M  wft'sf] yfndf rDrfn] lxsf{pFbf cfafh cfpF5, lsg xf]nf <

lqmofsnfk ^ M
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r'Dassf] kl/ro
s] tkfO{Fn] r'Das b]Vg'ePsf] 5 < r'Dasn] s] s:tf u'0f b]vfpF5 < r'Das eg]sf] s] xf] < s] r'Das 

agfpg klg ;lsG5 <

r'Dasn] lkg, kmnfdsf 6'qmf, kmnfdsf] w'nf] cflbnfO{ tfGb5 . kmnfdsf] lsnf jf w'nf]nfO{ cfkm"lt/ 

tfGg] j:t'nfO{ r'Das (magnet) elgG5 . r'Das pkof]uL j:t' xf] . /]l8of], 6]lnkmf]g, dfOqmf]kmf]g, 

6«flGh:6/, l:ks/, ljB't\\ df]6/ cflbdf r'Dassf] k|of]u ePsf] x'G5 . r'Dasdf /x]sf] zlQmnfO{ r'DasLo 

zlQm elgG5 . r'DasLo zlQm s} sf/0f r'Dasn] kmnfdnfO{ cfkm"lt/ tfG5 .

r'DasLo / cr'DasLo j:t'
r'Dasn] cfsif{0f ug]{ j:t'nfO{ r'DasLo j:t' elgG5 . kmnfdsf] lsnf, lkg, lgs]n / sf]jfN6af6 ag]

sf j:t' cflb r'DasLo j:t'sf pbfx/0fx¿ x'g\ .

r'Dasn] cfsif{0f gug]{ j:t'nfO{ cr'DasLo j:t' elgG5 . /a/, Knfl:6s, P]n'ldlgod, sf7 cflb 

cr'DasLo j:t'x¿ x'g\ .
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r'DasLo If]q (Magnetic Field)

r'Dassf] jl/kl/sf] If]q hxfF;Dd r'Dasn] r'DasLo j:t'nfO{ cfslif{t ug{ ;S5, To;nfO{ r'DasLo 

If]q elgG5 . zlQmzfnL r'Dassf] r'DasLo If]q km/flsnf] x'G5 eg] sdhf]/ r'Dassf] r'DasLo If]q 

;fF3'/f] x'G5 .

r'Dassf u'0fx¿
r'Dassf u'0fx¿ lgDg 5g\ .

s_ r'Dasn] r'DasLo j:t'nfO{ cfsif{0f u5{ t/ cr'DasLo j:t'nfO{ cfsif{0f ub}{g .

v_ r'Dassf @ w|'jx¿ x'G5g\ – pQ/L w'|j / blIf0fL w'|j

u_ r'DasLo w'|jx¿nfO{ Pscsf{af6 cnUofpg ;lsFb}g .

3_ :jtGq¿kn] 3'Dg ;Sg] u/L /flvPsf] r'Das hlxn] klg pQ/ blIf0f kms]{/ a:5 . r'Dassf] oxL 

u'0f k|of]u u/L sDkf; agfOPsf] xf] .

ª_ r'Dassf] ;aeGbf a9L tfGg] zlQm r'DasLo w'|jx¿df x'G5 .

r_ r'Dassf c;dfg w'|jx¿sf lardf cfsif{0f / ;dfg w'|jx¿sf lardf ljsif{0f x'G5 .

r'Das agfpg] ljlwx¿
r'Das agfpg y'k|} ljlw–ckgfpg ;lsG5 . klxnf] ljlw 

/u8\g] ljlw xf] .

/u8\g] ljlw M /u8\g] ljlwdf Pp6f r'DasLo j:t'sf] 

kftfnfO{ r'Dasn] PstkmL{ /ul8G5 . o;f] ubf{ r'DasLo 

j:t'df r'DasLo zlQm pGkGg x'G5 . o;/L aGg] r'Das 

:yfoL r'Das x'G5 .

ljrf/0fLo k|Zg % M 
r'DasnfO{ kmnfdsf] w'nf] dfly /fv]/ p7fpFbf r'Dassf] 5]p5fpdf kmnfdsf] w'nf] w]/} 6fFl;Psf] x'G5, 

lsg xf]nf <
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ljB't\Lo ljlw M o; ljlwdf Pp6f kmnfdsf] lsnfnfO{ s'rfns a]/]sf] tf/n] kmGkmGtL a]l/G5 . To;kl5 

tf/sf] b'O{ 5]pnfO{ nu]/ Pp6f ;]n ;Fu hf]l8G5  .  ha tf/df s/]G6 aufOG5, kmnfdsf] lsnfdf 

r'DasLo zlQm k}bf x'G5 . of] c:yfoL vfnsf] r'Das xf] . 3/sf sf]7fx¿df k|of]u x'g] ljB't\ 306Ldf  

o:t} r'Das k|of]u x'G5 .

ljB't\ r'Dassf] r'DasLo zlQmnfO{ lgDg adf]lhd a9fpg ;lsG5 .

s_ tf/sf] km]/f]sf ;ª\Vof a9fP/

v_ tf/df k|jfx x'g] ljB't\sf] dfqf a9fP/

ljB't\\ r'Dassf] lqmofsnfk kmnfdsf] lsnf, s'rfns a]/]sf] tf/ / Pp6f ;]n lnP/ ljB't\r'Das 
agfpg'xf];\ .

ljB't\sf] kl/ro M
s] tkfO{Fsf] 3/df ljB't\ hf]l8Psf] 5 < tkfO{F cfˆgf] 3/df ljB't\ s'g s'g sfddf k|of]u ug'{x'G5 < Ps 

k6s sNkgf ug'{xf];\ t,  ljB't\ gePsf] eP xfd|f] hLjg k4lt s:Tff] x'GYof] < ljB't\ gx'Fbf clxn] 

k|of]u u/]sf s] s] j:t'x¿ k|of]u ug{af6 xfdL jl~rt x'GYof}F <

tnsf] sljtf k9\g'xf];\ .
df]afOn rnfpg' 5, kª\vf, Od;{g lx6/

/]l8of], l6eL, OG8S;g r'nf] / ljB't\ df]6/

ljB't\ a;, /]n u'85g\ rN5g\ slt sDKo'6/

P;/ slG8;lgª 6r{, x]o/ 8«fo/, clg luh/

o:tf ;fdfg slt slt pBf]u / sf/vfgf klg

ljB't\ clgjfo{ aGof] afFRg cfw'lgs hLjgL .

b}lgs hLjgdf ljB't\sf] pkof]lutf slt Jofks 5 eGGf]s'/f o; sljtfn] atfPsf] 5 . jf:tjdf ljB't\

lagf cfw'lgs hLjg c;Dej 5 .

lqmofsnfk & M

hfgL /fvf}F
nf]8 :6f]g k|fs[lts ¿kd} r'DasLo zlQm ePsf] 9'ª\uf xf] . o;nfO{ k|fs[lts r'Das elgG5 . o;df DofUg]6fOt 

gfdsf] /;fog x'G5 .
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ljB't\sf ;|f]t M
ljB't\ pTkfbg ug]{ pks/0fx¿nfO{ ljB't\sf] ;|f]t elgG5 . ;]n, kmf]6f] ;]n, 8fOgfdf] / h]g]/]6/ ljB't\ 

pTkfbg ug]{ pks/0f x'g\ .

;]nn] /f;folgs zlQmnfO{ ljB't\ zlQmdf ¿kfGt/ u5{ .  8fOgfdf] / h]g]/]6/n] oflGqs zlQmnfO{ ljB't\ 

zlQmdf ¿kfGt/ u5{g\ . o;/L pTkflbt ljB't\nfO{ cGo pks/0fn] k|sfz, tfk, Wjlg nufotsf zlQmdf 

¿kfGt/ u5{g\ . ljB't\zlQmnfO{ cGozlQmdf ;lhn} ¿kfGt/ ug{ ;lsG5 . of] ljB't\ ;'rfns tf/sf] 

dfWodaf6 ;lhn} 3/ jf sf/vfgfdf cfOk'U5 . ;'rfnsdf k|jfx x'g] ljB't\nfO{ wf/f ljB't\ elgG5 .

l:y/ ljB't\ (Static electricity):

s'rfns kbfy{x¿df 3if{0f x'Fbf Pp6faf6 csf{df On]S6«f]g ;5{g\ . o;f] x'Fbf tL b'a} kbfy{ rfh{o'St 

aGb5g\ . On]S6«f]g lng] j:t'df C0fTds rfh{ k}bf x'G5 eg] On]S6«f]g 5f]8\g] j:t'df wgfTds rfh{ k}bf 

x'G5 . o;/L s'rfnsdf 3if{0f x'Fbf k}bf x'g] ljB't\nfO{ l:y/ ljB't\ (Static electricity)elgG5 

;'Vvf skfndf sf]/]sf] sfFluof]n] sfuhsf 6'qmf tfGg] lqmof, cFWof/f]df pgLsf] n'uf vf]Nbf l6sl6s 

cfafh cfpg] / lemNsf p7\g] lqmof l:y/ ljB't\ s} pbfx/0f x'g\  . b}lgs hLjgdf l:y/ ljB't\sf y'k|} 

c;/x¿ xfdLn] cg'ej u/]sf 5f}F . r6\ofª kg'{, OGwg 6\ofªsLdf cfunfuL x'g', l:y/ rfh{ hDdf eO{ 

sDKo'6/sf lrkx¿ l56f] lju|g', sDKo'6/ df]afOn cflbdf w'nf] cyjf /f}F 6fFl;g' cflb l:y/ ljB't\ s} 

c;/x¿ x'g\ .

r6\ofª kg'{  (Lightening):

afbn cf]xf]/ bf]xf]/ x'Fbf 3if{0f eO{ tL rfh{o'Qm aG5g\  oL rfh{o'Qm afbndf rfh{ ;/]/ hfFbf w]/} tfk 

k}bf x'G5 . o;n] xfjfnfO{ ;]tf] x'g]u/L ttfOlbG5 / xfdLn] cfsfzdf rldsnf] k|sfz b]V5f}F . o;}nfO{ 

lah'nL rDs]sf] elgG5 . o; k|lqofdf xfjf tft]/ km}ng] tyf lrl;P/ v'Drg] u5{ . o;/L xfjf km}nFbf 

/ v'lDrFbf 7'nf] cfafh lg:sG5 . h;nfO{ xfdL cfsfzsf] u8\ofªu'8'ª\ eG5f}F . rfh{o'St afbndf On]

S6«f]g ;/]/ hfFbf pTkGg x'g] tLj| Wjlg, k|sfz / tfknfO{ g} r6\ofª kg'{ elgG5 .

r6\ofª kbf{ 3/ tyf 7'nf ejgx¿df w]/} Iflt x'G5 . o;af6 arfpg cUnf 3/x¿sf] 5fgfdf ;'rfns 

/8 /fv]/ To;nfO{ tf/åf/f hldgdf hf]l8G5 . o:tf] ug'{nfO{ cly{ª ug'{ elgG5 . nfO6lgª /8n] 3/ 

dfly v:g hfg] rfh{nfO{ tf/åf/f hldg;Dd k'¥ofpF5 / 3/df xflg x'g lbFb}g .
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ljB't\ k/Lky M
ljB't\ aUg ljB't\sf] ;|f]t, ;'rfns / nf]8 -pks/0f_ hf]8]/ Pp6f lgoldt af6f] agfpg' k5{ . ljB't\ 

aUg] af6f]nfO{ ljB't\ kl/ky (Electric circit) elgG5 . ljB't\ kl/ky @ k|sf/sf x'G5g\–aGb kl/ky / v'nf 

kl/ky .

;]n l:jr, tf/ / nf]8 hf]8]/ agfOPsf] kl/kydf l:jr cg ubf{ -l:jr lyRbf_ lrd aN5 . cyf{t nf]8df 

sfd eO/x]sf] x'G5 . nf]8n] sfd ul//x]sf] kl/kynfO{ aGb kl/ky (Closed circit) elgG5 .

;]n, l:jr, tf/ / nf]8 -lrd_ hf]8]/ agfOPsf] kl/kydf l:jr ckm ubf{ -:jr glyRbf_ lrd aNb}Gf 

cyf{t\ nf]8n] sfd u/]sf] x'Fb}g . nf]8n] sfd gu/]sf] kl/kynfO{ v'nf kl/ky  (Open Circit)elgG5 .

wf/f ljB't\sf] c;/ M
ljB't\ zlQmnfO{ cGo zlQmdf ¿kfGt/ u/L w]/} sfd ug{ ;lsG5 . ljB't\ zlQmnfO{ cGo zlQmdf ¿kfGt/ 

ug]{ sfdnfO{ ljB't\sf] c;/ elgG5 . tfk c;/, k|sfz c;/,r'DasLo c;/, /f;folgs c;/ cflb 

ljB't\sf c;/x¿ x'g\ .

;]nx¿sf] ;d"xLs/0f(Combination of Cells)

s] tkfO{Fn] b'O{, tLg jf rf/ cf]6f ;]n k|of]u x'g] /]l8of], 6r{ b]Vg' ePsf] 5 < o;f] lsg ul/Psf] xf]nf < 

b}lgs hLjgdf w]/} sfddf Ps eGbf a9L ;]nnfO{ hf]8]/ k|of]udf Nofpg ;lsG5 . b'O{ jf b'O{ eGbf a9L 

;]nnfO{ hf]8]/ Ps;fy k|of]u ug]{ sfdnfO{ ;]nsf] ;d"xLs/0f elgG5 . ;]nsf] ;d"xLs/0f  @ vfnsf 

x'G5g\ . tL x'g\– >]0fLqmd h8fg / ;dfgfGt/ h8fg

>]0fLqmd h8fg(Series Combination)M Pp6f ;]nsf] wg w'|j csf]{ ;]nsf] C0f w'|j;Fu hf]8L ;]nx¿ 

;d"xdf k|of]u ug]{ sfdnfO{ >]0fLqmDf h8fg elgG5 . >]0fLqmd h8fgdf ;]nyKb} hfFbf ef]N6]h a9\b} 

hfG5 lbPsf] lrqdf 1.5Vsf] tLgcf]6f ;]n >]0fLqmddf hf]l8Psf] 5 . c¿ h8fgdf hDdf ef]N6]h a/fa/ 

tLgxf]6f ;]nsf] ef]N6]hsf] of]ukmn x'G5 . To;}n] a9L ef]N6]h kfpg of] h8fg ul/G5 . o; h8fgdf 

aQLsf] pHofnf]kg a9\5 .

Vt = V1+V2+V3

   = 1.5+1.5+1.5

 = 4.5V

Pp6f lrd, l:jr / tf/ hf]8]/ ljB't\ kl/ky agfpg'xf];\ .

lqmofsnfk * M

1.5V              1.5V 1.5V 

v1                  v2 v3

+ +

+             

+  -
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;dfgfGt/ h8fg(Parallel Combination) M ;d"xdf /x]sf ;a} ;]nx¿n] C0f w'|j Pp6f ljGb'df / wg 

w'|jx¿ afFsL csf]{ ljGb'df kg]{ u/L ;]nx¿ h8fg ul/g] sfdnfO{ ;dfgfGt/ h8fg elgG5 .

of] h8fgdf ;]n yk] klg aQLsf] pHofnf]kg a9\b}g lsgeg] c¿ h8fgn] ef]N6]h a9fpFb}g . 

o; k|sf/sf] h8fgdf nfdf] ;do;Dd s/]G6 k|fKt ug{ ;lsG5 . o;df hDdf ef]N6]h a/f/sf] Pp6f 

;]nsf] ef]N6]h g} x'G5 .

V = V1=V2=V3

ˆo'h (Fuses)

ljB't\ kl/kydf To;sf] Ifdtf eGbf a9L ljB't\ aUof] eg] ljB't\Lo pks/0f lau|g tyf cfunfuL x'g 

;S5 . o:tf] b'3{6gf x'gaf6 hf]ufpg ljB't\ kl/kydf hfgLa'emLsg s]xL sdhf]/ :yfg /flvPsf

x'G5g\ . ha k"j{cg'dfg ul/PeGbf a9L ljB't\ kl/kydf aUg yfN5g\ .  tL sdhf]/ :yfgdf kl/ky 6'6\5 

/ b'3{6gf x'gaf6 hf]luG5 . o;nfO{ xfdL ˆo'h eG5f}F .  cyf{t\ ljB't\ kl/kydf k"j{cg'dfg u/]eGbf a9L 

s/]G6 au]df kl/ky 6'6fP/ ljB't\ k|jfx aGb u/L b'3{6gf x'gaf6 hf]ufpg] pks/0fnfO{ ˆo'h elgG5 .

ˆo'h jf:tjdf Pp6f dl;gf] tf/sf] 6'qmf xf] . s'g} sf/0f kl/kydf a9L ljB't\ au]df tf/sf] Tof] dl;gf] 

6'qmf klUnG5 / kl/ky 6'6\5 clg ljB't\ k|jfx aGb x'G5 . ˆo'h klUnPkl5 To;sf] 7fpFdf csf]{ tf/sf] 

6'qmf xfNg ;lsG5 .

Pdl;la (Miniature Circit Bracer)

ˆo'hsf] tf/ kUn]kl5 To;nfO{ km]{g' kg]{x'G5 . Tof] emGem6af6 d'St x'g cfhef]ln Pdl;la k|of]udf 

NofOG5 . o;n] cfjZostf eGbf a9L ljB't\ ju]df :jtM l:jr ckm x'G5 / ljB''t\ k|jfx /f]lsG5 . 

To;kl5 o;df l:jr cg u/] k'U5 . c¿ s]xL km]g{ kb}{g . ljB't\ kl/kydf rflxg] eGbf a9L ljB't\ 

aUgf;fy cfkm}+F ckm x'g]-aGb x'g]_ cfw'lgs pks/0fnfO{ Pdl;la elgG5 . 

+ -

+ -

+ -
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hfgL /fvf}F
!= ha afn'jf cyjf anf}6] df6f]df r6\ofª k5{, o;n] afn'jf / sl0fsfnfO{ hf]8]/ sfFrsf] h:tf] ;fgf] gnL 

agfpF5 . To;nfO{ kmNu'/fO6 elgG5 .

@= ;+;f/df ;aeGbfa9L r6\ofª kg]{ 7fpF e]g]h'Pnfsf] df6fsfOaf] tfn xf] . oxfF Ps tf/tdf nueu $),))) 

r6\ofª k5{g\ .

sfo{ / ;fdYo{(Work  and Power)

;Gb]z tfdfªsf] 3/ l;Gw'nLsf] b'wf}nL xf] . ;fg} pd]/df 6'x'/f] ePsf sf/0f pgL ljBfno hfg ;s]gg\ . 

;fIf/ ePkl5 :s'n 5f]8]sf pgL :jfWofog u/L l;Sg rfxG5g\ . Tolt dfq xf]Og, l;sfOsf] k|df0fLs/0f 

ug]{ k/LIffdf ;dfj]z eO{ k|df0fkq lng rfxG5g\ .

pgsf] ufpFdf  Pp6f  :jf:Yo rf}sL 5 . :jf:Yo rf}sLdf x]Ny cl;:6]G6 kbdf  ljdnf /fO{  /x]sL 

5g\ . pgL;Fu lrghfg ePkl5 :jfWofogdf cln k|:6 gePsf s'/f km';{bsf] a]nf ;Gb]zn] ljdnf 

lbbLnfO{ ;f]Wg] u/]sf 5g\ . oxfF ljdnf /fO{ / ;Gb]z tfdfª larsf] ;+jfb k|:t't ul/Psf] 5 .

;Gb]z M gd:sf/ ljdnf lbbL Û cf/fd x'g'x'G5 <

ljdnf M l7s} 5' ;Gb]z efO . stf cfpg'eof] < tkfO{F t ;w}F k9fO n]vfOsf] s'/f ug'{x'G5 . cfh lg 

To:t} s]xL ;f]Wg' 5 ls < 5 eg] ;f]Wg'eP  x'G5 .

;Gb]z M xf] lbbL . tkfO{F+ dgsf] s'/f 7\ofSs} a'‰g'x'G5 . d cfh lj1fgsf] sfo{ / ;fdYo{af/] atfOlbg'x'G5 

ls eGg] cfzfn] cfPsf] .

ljdnf M eO xfN5 lg . n ;'Gg'xf];\ . b}lgs hLjgdf xfdLn] u/]sf ljleGg sfdnfO{ xfdL sfo{ 

eG5f}F t/ lj1fgdf sfo{n] cln km/s s'/f a'emfpF5 . lj1fgdf sfo{ x'g an nufP/ s'g} j:t'nfO{ b'/L 

kf/ u/fPsf] x'g'k5{ .

an nufP/ s'g} j:t'nfO{ b'/L kf/ u/fpg'nfO{ sfo{ elgG5 . ul0ftLo ¿kdf eGg] xf] eg] an / 

b'/Lsf] u'0fgkmnnfO{ g} sfo{ elgG5 . sfo{sf] k|fdfl0fs PsfO h'n (J)xf] . sfo{ x'g ann] b'/L kf/ u/]

s} x'g'k5{ . 

;Gb]z M lbbL, p;f] eP ef/L af]s]/ pleO/xFbf sfo{ ePsf] 7xb}{g < Pp6f 9'ª\uf]nfO{ an nufP/ ws]Nbf 

9'ª\uf] 7fpF ;/]g eg] klg sfo{ ePsf] dflgb}g <

ljdnf M xf] efO . sfo{ x'g j:t'df an nufP/ dfq x'Fb}g . an nufPsf] j:t'n] b'/L kf/ u/]s}

x'g'k5{ . cyf{t an nufP/ j:t'nfO{ rfndf Nofpbf dfq sfo{ ePsf] 7x5{  . oL x]g'{ t efO of] 

kf]:6sf8{df s] n]v]sf] 5 <

;Gb]z M -kf]:6sf8{ x]b}{ k9\5_   sfo{Ö an×b'/L

				      W = f×d

ljdnf M xf] efO . oxL ;"q k|of]u u/]/ sfo{ lgsfNg ;lsG5 . ul0ftLo ;d:ofaf/] d ;Fu Pp6f k'l:tsf 

5, Tof] lbpFnf d .

;Gb]z M ljdnf lbbL Û ;fdYo{af/]df klg atfOlbg' g s]xL s'/f .

ljdnf M x'G5 efO . P ;fFlRr sfo{df klg o;sf lsl;daf/] t eGg} e'n]5' . sfo{ b'O{ k|sf/sf x'G5g\ 
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klxnf] xf] –3if{0f lj?4sf] sfo{  / bf];|f] xf] u'?Tjan lj?¢sf] sfo{ . s'g} sfo{ ubf{ 3if{0f lj?4 an 

nufOG5 eg] To;nfO{ 3if{0f lj?4sf] sfo{ elgG5 . hldgdf lxF8\g', ;'6s]z l3;f{g', 7]nfuf8f ws]Ng' 

,;fOsn u'8fpg' cflb 3if{0f lj?4sf sfo{ x'g\ .

s'g} sfd ubf{ u'?Tjansf] ljk/Lt an nufOG5 eg] To;nfO{ u?Tj an lj?4sf] sfo{ elgG5 . Ogf/

af6 kfgL lemSg', e¥ofªu r9\g', ef/L p7fpg' cflb u'?Tj an lj?4sf sfo{ x'g\ .

;Gb]z M  a'em]F lbbL . ca ;fdYo{ af/] elGbg' g t .

ljdnf M ;a} dflg;n] Pp6} sfd ubf{ Ps} ;dodf l;Wofpg ;Sb}gg\ . dfgf}F Ps kf6f] af/L 

vGg'kg]{ sfd 5 . of] sfd ljleGg JolQmx¿nfO{ lbFbf dfgf}F xs{n] ! 306fdf, km}hnn] @ 306fdf ;S5 

eg] sdn]zn] # 306fdf  ;S5g\ . o; sfo{df u/]sf] sfd ltg}  hgfsf] a/fa/ 5 . t/ sfd ug{ nfu]

sf] ;do klg a/fa/ 5 t <

;Gb]z M 5}g lbbL . klxnf]n] ! 306f, bf];|f]n] @ 306f / t];|f] JolQmn] # 306f nufPsf 5g\ . oxfF sfd 

a/fa/ eP klg sfd ug{ nfUg] ;do eg] a/fa/ 5}g . cyf{t\ sfd ;DkGg ug{ nufPsf] ;do ltg} 

hgfsf] km/s km/s 5 .

ljdnf M l7s eGg'eof] . o;sf] cy{ xf] pgLx¿n] sfd ug]{ b/ a/fa/ 5}g . of] eg]sf] ;fdYo{ xf] . 

cyf{t\ sfo{ ug]{ b/nfO{ g} ;fdYo{ (Power) elgG5 . sd ;dodf cyf{t\ l56f] sfd ug]{sf] ;fdYo{ a9L 

x'G5 eg] a9L ;dodf cyf{t\ l9nf] sfd ug]{sf] ;fdYo{ sd x'G5 . dflysf] pbfx/0fdf a/fa/ v]t vGbf 

;aeGbf a9L ;do nufpg] sdn]zsf] ;fdYo{ ;aeGbf sd 5 . To:t} ;aeGbf sd ;dodf v]t vGg 

;Sg] xs{sf] ;fdYo{ ;aeGbf a9L 5 . km}hnsf] ;fdYo{ eg] xs{sf] eGbf sd / sdn]zsf] eGbf a9L 5 .

;Gb]z M xf] lbbL . ca ;fdYo{nfO{ ;"qdf n]Vbf rflxF s] ug'{k5{ <

ljdnf M n oL of] sf8{ x]g'{ t . o;df s] n]v]sf] 5 <

;Gb]z M sf8{ x]b}{ k9\g yfN5 .

	 ;fdYo{ Ö sfo{ / ;do

		      P=w/t 

ljdnf M xf]  . oxL ;"q k|of]u  u/L ;fdYo{ lgsfNg ;lsG5 . ;fdYo{sf] :6\of088{ PsfO h'nk|lt 

;]s]G8 xf] . o;nfO{ jf6 (Watt)  elGg5 . a'‰g' ef] t <

;Gb]z M a'em]F lbbL .

ljdnf M ;Gb]z efO Û d;Fu Pp6f ;fgf] k'l:tsf 5 . o;df sfo{ / ;fdYo{ af/] n]lvPsf] 5 . To; 

;DaGwL ul0ftLo ;d:ofx¿ klg xn ul/Psf] 5 . of] nu]/ k9\g'xf];\ . tkfO{F+nfO{ cem a9L k|:6 x'G5 .  

ca]/ klg x'g nfUof]  . cfh 5'6f}F x} t efO .

;Gb]z M x'G5 lbbL . gd:sf/ . tkfO{F+nfO{ w]/} w]/} wGojfb . 

;Gb]z ljdnf lbbLn] lbPsf] k'l:tsf lnP/ 3/ kms{G5g\ /  Tof] k9\g yfN5g\ . To; k'l:tsfdf o:tf] n]

lvPsf] x'G5 .
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sfo{ -Work_ M
an nufP/ s'g} j:t'nfO{ lj:yfkg ubf{ sfo{ x'G5 . sfo{ lgsfNbf j:t'df nufPsf] an / an nufPkl5 

j:t'n] kf/ u/]sf] b'/Lsf] u'0fgkmn lgsfNg'k5{ .

	 sfo{Ö an × b'/L

	 W = f×d

sfo{sf] PsfO h'n xf] .  lsnf] h'n / d]ufh'n o;sf 7'nf PsfO x'g\ .

		  1000J=1KJ			   1000000=1mJ

dflysf] ;"q k|of]u u/L ul0ftLo ;d:of xn ug{ ;lsG5 . s]xL ul0ftLo ;d:ofsf] pbfx/0fx¿ x]/f}F .

pbfx/0f–!
;ljgfn] 50N sf] emf]nfnfO{ 0.5 ld6/ dfly p7fOg\ . pgn] u/]sf] sfo{ slt xf] <

oxfF

an (F)= 50N 

b'/L (d) = 0.5m

sfo{ (w)= ? 

xfdLnfO{ yfxf 5,

		  w= f×d

		  =50×0.5

		  =25J

pbfx/0f–@
s'g} oGqn] 10kg ef/LnfO{ 5 ld6/ dfly p7fpF5 eg] Tof] oGqn] slt sfo{ u5{ <

oxfF

lk08 (m)=10kg

b'/L (d)= 5m

sfo{ (w)=?

xfdLnfO{ yfxf 5,

	 w=f×d

	 =m×g×d		  -lsgeg] F=m×g  x'G5_

	 =10×9.8×5

	 =490J

;fdYo{(Power)M
sfo{ ug]{ b/nfO{ ;fdYo{ (Power) elgG5 . ;fdYo{ u/]sf] sfo{sf] dfqf / ;f] sfo{ ug{ nfu]sf] ;dodf 

e/ k5{ . u/]sf] sfo{nfO{ ;don] efu u/L ;fdYo{ lgsflnG5 . ;fdYo{sf] PsfO jf6 (watt) xf] . o;nfO{ 

lsnf]jf6(kw) / d]ufjf6(mw)df klg JoSt ug{ ;lsG5 . ;fdYo{nfO{ cZj zlQm(hp)df klg JoSt ul/

Psf] kfOG5 .
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746w=1cZjzlQm (hp)1000w=1kw,		  1000000=1 kw

;fdYo{Ö sfo{;do

	 p=wt 

of] ;"q k|of]u u/L ;fdYo{;DaGwL ul0ftLo ;d:of xn ug{ ;lsG5 . tnsf s]xL pbfx/0f x]/f}F .

pbfx/0f–!
uf]ljGbn] 20 ;]s]G8df 200J sfo{ u5{ eg] p;sf] ;fdYo{ slt xf]nf<

oxfF,

sfo{ (w)=200J

;do (t)=20sec

;fdYo{ (p)=?

xfdLnfO{ yfxf 5,

	 p=w/t = 200s/20s = 10w

pbfx/0f–@
ta:;'dn] 40N an nufP/ 10  ;]s]G8df Pp6f sf7sf] afs;nfO{ 2 ld6/ 6f9f k'¥ofOg\ eg] pgsf] 

;fdYo{ slt xf]nf <

oxfF,

an(f)= 40N 

b'/L (d) = 2m

;do(t)=10sec

;fdYo{ (p)=?

xfdLnfO{ yfxf 5,

	 p =f×dt	    = 40×210       = 8w

pbfx/0f –#

af/fssf] jhg 45kg 5 . olb p;nfO{ 5m cUnf] e¥ofª r9\g 15s ;]s]G8 nfU5 eg] af/fssf] ;fdYo{ 

slt x'G5 <

oxfF,

lk08 (m)= 45kg 

b'/L (d) = 5m

;do (t)=15sec

;fdYo{ (p)=?

xfdLnfO{ yfxf 5,

		  p = wt	 = f×dt	 =  m×g×dt =  345×9.8×515  = 147w
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sfo{, zlQm / ;fdYo{ larsf] cGt/;DaGw
sfo{ ug{ ;Sg] IfdtfnfO{ zlQm elgG5 . jf:tjdf zlQmsf] vr{ eP/ dfq sfo{ x'G5 . ha s'g} dflg; 

jf oGqn] j:t'dfly sfo{ u5{ p;n] zlQm vr{ u5{ -u'dfpF5_ . To;/L u'd]sf] zlQm j:t'n] k|fKt u5{ / 

rfndf cfpF5 . oxfF u'd]sf] zlQm / kfPsf] zlQm a/fa/ x'G5 . zlQm vr{ u/]/ ha s'g} 9'ª\ufnfO{ xfdL 

dfly prfN5f}F, xfdLn] zlQm vr{ u5f}F{ -u'dfpF5f}F_ / Tof] zlQm prflnPsf] 9'ª\ufn] k|fKt u5{ -;l~rt 

u5{_ . o; k|lqmofdf 9'ª\ufdfly sfo{ x'G5 .

csf{tkm{ sfo{ ubf{ s;}n] l56f] / s;}n] l9nf] u5f}F{ . sfo{ ubf{ zlQm vkt x'G5 . o;}n] ;fdYo{ eg]sf] 

zlQm kl/jt{gsf] b/ klg xf] . sfo{ ubf{ nufpg] zlQm a9fPdf sfo{ ug]{ b/ klg a9\5 cyf{t\ ;fdYo{ 

a9\5 . o;/L sfo{ zlQm / ;fdYo{ Ps cfk;df ;DalGwt 5g\ .

;Demg'kg]{  d'Vo a'Fbfx¿
!= sfo{ ug{ ;Sg] IfdtfnfO{ zlQm elgG5 . zlQmnfO{ h'n PsfOdf gflkG5 .

@= j:t'sf] rfn jf l:y/ l:yltsf sf/0f k}bf x'g] zlQmnfO{ oflGqs zlQm elgG5 . oflGqs zlQm @ vfnsf 

x'G5g\ –rfnzlQm / l:yltzlQm .

#= zlQm Ps :j¿kaf6 csf]{ :j¿kdf hfg] lqmofnfO{ zlQmsf] ¿kfGt/0f elgG5 .

$= zlQmsf] l;h{gf / ljgfz x'Fb}g . of] s]jn Ps :j¿kaf6 csf]{ :j¿kdf ¿kfGt/0f dfq x'G5 . o;nfO{ 

zlQmsf] ;+/If0fsf] l;4fGt elgG5 .

%= tfk Ps k|sf/sf] zlQm xf], h;n] tftf]kgsf] cg'e'lt lbG5 .

^= j:t'sf] tftf]kg jf lr;f]kgsf] dfqfnfO{ tfkqmd elgG5 . tfkqmdnfO{ s]lNeg, ;]lG6u|]8, km/]gxfO6 h:tf 

PsfOdf gflkG5 .

&= tfkqmd gfKg k|of]u x'g] pks/0fnfO{ ydf{]ld6/ elgG5 . xfd|f] b}lgs hLjgdf w]/} vfn] ydf]{ld6/ k|of]udf 

cfPsf 5g\ .

*= k|sfz Ps k|sf/sf] zlQm xf], h;n] xfdLnfO{ j:t' b]Vgdf d2t u5{ .

(= k|sfz s'g} j:t'df 7Ss/ vfP/ kms]{/ hfg] k|lqmofnfO{ k|sfzsf] k/fjt{g elgG5 . P]gf, k]l/:sf]k, s]ln8:sf]

k h:tf pks/0fn] k|sfzsf] k/fjt{gdf cfwfl/t eP/ sfd u5{g\ .

!)= Wjlg Ps k|sf/sf] zlQm xf], hf] t/ª\usf ¿kdf dfWodsf c0f'x¿ vfFlbg] / km'Sg] k|lqmofaf6 k|;fl/t x'G5 .

!!= kmnfdsf] w'nf], lsnf cflb cfkm"lt/ tfGg] pks/0fnfO{ r'Das elgG5 .

!@= /u8\g] ljlw / ljB't\Lo ljlwaf6 r'Das agfpg ;lsG5 .

!#= ljB't\ Ps k|sf/sf] zlQm xf] . of] @ k|sf/sf] x'G5– l:y/ ljB't\ / wf/f ljB't\ .

!$=rfh{o'St afbndf rfh{ ;/]/ hfFbf w]/} tfk, k|sfz / Wjlg k}bf x'G5 . o;nfO{ g} r6\ofª kg'{ elgG5 .

!%= ljB't\ aUg] af6f]nfO{ ljB't\ kl/ky elgG5 . ljB't\ kl/ky b'O{ vfnsf x'G5g\ –v'nf kl/ky / aGb kl/ky .

!^=an nufP/ s'g} j:t'nfO{ b'/L kf/ u/fpg'nfO{ sfo{ elgG5 . sfo{sf] PsfO h'n xf] .

!&= sfo{ ug]{ b/nfO{ ;fdYo{ elgG5 . ;fdYo{sf] PsfO jf6 xf] .

!*= zlQm, sfo{ / ;fdYo{ cGt;{DalGwt 5g\ .
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o; kf7df tkfO{Fn] s] s] l;Sg'eof] . cfpg'xf];\, k/LIf0f ug'{xf];\ . o;sf nflu tnsf k|Zgx¿sf] hafkm 
lbg'xf];\ . cfkm"n] lbPsf] pQ/ ldn] gldn]sf] hfFRg kf7sf] cGTodf /x]sf] pQ/ s'l~hsf x]g'{xf];\ .

;xL hafkmdf uf]nf] 3]/f nufpg'xf];\ .
s_tnsf dWo] s'g j:t'df ultzlQm x'G5 <

	 c_ au]sf] kfgL	cf_ tnfpsf] kfgL	  O_ tlGsPsf] u'n]nL	 O{_ 5tdf /x]sf] 9'ª\uf

v_ kfp/f]6Ldf s'g zlQm x'G5 <

	 c_ultzlQm	 cf_ tfkzlQm		  O_ k|sfz zlQm		  O{_ /f;folgs zlQm

u_ tnsf dWo] s'g pks/0f k|sfzsf] k/fjt{gdf cfwfl/t 5 <

	 c_ h]g]/]6/		  cf_ ˆo'h	 O_k]l/:sf]k		  O{_ ydf]{ld6/

3_ ;fdYo{sf] PsfO s'g xf] <

	 c_ h'n 		  cf_ Go'6g		  O_ jf6			  O{_ lsnf]u|fd

vfnL 7fpF eg'{xf];\ .
s_ Wjlg t/ª\u ===================t/ª\u xf] .

v_============================ug{ ;Sg] IfdtfnfO{ zlQm elgG5 .

u_ ======================P]gfsf] ;tx vf]lkN6f] k/]sf] x'G5 .

3_ ;]nsf]===================h8fgdf hDdf ef]N6]h Pp6f ;]nsf] ef]N6]h eGbf a9L x'G5 .

ª_ 106 jf6 a/fa/ ===================x'G5 .

l7s eP l7s lrXg - √ _  / a]l7s eP a]l7s lrXg  -×_ lbg'xf];\ .
s_ Ps lsnf] h'n a/fa/ !))) h'n x'G5 .

v_ ;]nsf] ;dfgfGt/ h8fgdf nfdf] ;do ;Dd s/]G6 k|fKt x'G5 .

u_ sfo{ ug]{ b/nfO{ ;fdYo{ elgG5 .

3_ cfjZostf eGbf a9L ljB't\ aUbf x'g] xfgLaf6 hf]ufpg ljB't\ kl/kydf l:jr /flvPsf] x'G5 .

ª_ aGb kl/kydf nf]8n] sfd ul//x]sf] x'G5 .

cEof; lj|mofsnfk 
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hf]8f ldnfpg'xf];\ .
	 ef}lts kl/0ffd			  PsfO

	 s_ an 			   s]hL

	 v_ sfo{÷zlQm			  Go"6g

	 u_ ;fdYo{			   h'n

	 3_ lk08			   jf6

sf/0f n]Vg'xf];\ .
s_ zlQm / sfo{ cGt;{DalGwt 5g\ .

v_ sfo{ x'g b'/L kf/ ul/Psf] x'g'k5{ .

u_ Wjlg t/ª\unfO{ oflGqs t/ª\u elgG5 .

3_ z"Godf Wjlg k|;fl/t x'Fb}Gf .

ª_ 3fdlt/ kmsf{pFbf P]gf 6NsG5 .

r_ cUnf] 3/sf] 5fgfdf wft'sf] /8 /flvPsf] x'G5 .

km/s n]Vg'xf];\ .
s_ sfo{ / zlQm					     v_ sfo{ / ;fdYo{

u_ l:ylt zlQm / ultzlQm				    3_v'nf kl/ky / aGb kl/ky

ª_ >]0fL qmdh8fg / ;dfgfGt/ h8fg		  r_ tfk / tfkqmd

5_ k|of]uzfnf ydf]{ld6/ / lSnlgsn ydf]{ld6/ 

h_ sGs]e P]gf / sGe]S; P]gf

tnsf] lrq x]/L ;f]lwPsf k|Zgx¿sf] hjfkm lbg'xf];\ .
s_ lrqdf s'g ;d"xLs/0f b]vfOPsf] 5 <		

v_ hDdf ef]N6]h slt x'G5 <		

u_ of] ;d"xLs/0fsf Pp6f kmfObf n]Vg'xf];\ .

					   

tnsf k|Zgx¿sf] hafkm lbg'xf];\ .
s_ zlQm s]nfO{ elgG5 < o;sf s'g} % cf]6f :j¿ksf] gfd n]Vg'xf];\ .

v_l:yltzlQm / ultzlQmsf] kl/efiff n]vL b'a}sf b'O{–b'O{ cf]6f pbfx/0f lbg'xf];\ .

u_ tfk / tfkqmdsf] kl/efiff n]vL b'a}sf] k|fdfl0fs PsfOsf] gfd n]vg'xf];\ .

3_ ydf]{ld6/ s]nfO{ elgG5 <

ª_ tfksf] k|;f/0f eg]sf] s] xf] < of] slt lsl;daf6 x'G5 < x/]ssf] gfd n]Vg'xf];\ .

r_ yd{; ˆnf:sn] s;/L sfd u5{ <

5_ k|sfzsf] k/fjt{g s]nfO{ elgG5 < k/fjt{gsf lgodx¿ n]Vg'xf];\ .

h_ uf]nfsf/ P]gf eg]sf] s] xf] < oL slt k|sf/sf 5g\ < gfd n]Vg'xf];\ .

1.5v

1.5v

1.5v
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em_ k]l/:sf]kn] s;/L sfd u5{ n]Vg'xf];\ .

`_ Wjlgsf] k|;f/0f s;/L x'G5 <

6_ r'Das s]nfO{ elgG5 <r'Dassf # cf]6f u'0fx¿ n]Vg'xf];\ .

7_ r6\ofª kg'{ eg]sf] s] xf] <

8_ ˆo'hsf] dxTTTj n]Vg'xf];\ .

9_ sfo{ s]nfO{ elgG5 < o;sf] k|sf/ n]Vg'xf];\ .

0f_ ;fdYo{sf] kl/efiff n]vL o;sf] PsfO klg  n]Vg'xf];\ .

t_ zlQmsf] ;+/If0fsf] l;4fGt n]Vg'xf];\ .

tnsf ul0ftLo ;d:ofx¿ xn ug'{xf];\ .
s_ ;GWof 10kg ux'F lnP/ 1.5km 6f9f /x]sf] ahf/ uOg\ . olb o;sf nflu pgnfO{ 20 ldg]6 nfUof] 

eg] pgn] u/]sf] sfo{ / pgsf] ;fdYo{ lgsfNg'xf];\ .

	  [sfo{Ö 147000J,  ;fdYo{ 122.5W ]

v_ s'G;fªsf] jhg 40kg 5 . olb pgL 10 ;]s]08df 5m cUnf] e¥ofª pSng ;lS5g\ eg] pgsf] ;fdYo{ 

slt xf]nf ? [ 196 W]

!)=kl/jt{g ug'{xf];\ .

s_30ºC s]lNeg			  v_80K (ºCdf)

u_ 98.6 ºF ;]lG6u|]8df		  3_100ºC -km/]gxfO6df_

!=;]n, lrd, l:jr / tf/ k|of]u u/L kl/ky agfpg'xf];\ . ca ;]nnfO{ >]0fLqmd h8fgdf hf]8\g'xf];\ . 
;]n yKb} hfFbf lrdsf] pHofnf]kg s] x'G5 < cjnf]sg u/L k|ltj]bg n]Vg'xf];\ . 
@=Pp6f nfdf] wfuf] / b'O{ cf]6f uf]lN6g a§f lng'xf];\ . a§fdf Kjfn kf/L wfuf] c8\sfpg'xf];\ / ;fyL;;Fu 
To;af6 ukm ug{ ;'? ug'{xf];\ . cfˆgf] cg'ej;lxt k|ltj]bg n]Vg'xf];\ .

kl/of]hgf sfo{
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kf7 kbfy{ / o;sf u'0f
#

dflysf lrqx¿ x]g'{xf];\ . To;df s] s] b]Vg'eof] < s] tL j:t'x¿ xfd|f] b}lgs hLjg;Fu hf]l8Psf j:t' 

x'g\ < o; kf7df xfdL ltg} ljifodf l;Sg] 5f}F . tTTTj / of}lus,  ld>0f / To;sf k|sf/, ld>0f 5'6\ofpg] 

ljlw ;DaGwdf o; kf7df pNn]v ePsf] 5  . ;fy} k]l/of]l8s tflnsf, tTTTjsf gfd, ;ª\s]t c0f';"qaf/] 

klg o; kf7df rrf{ x'g] 5 . xfd|f] b}lgs hLjgdf k|of]u x'g] ljleGg /;fog u'0f, kmfObf  / a]kmfObfaf/] 

klg l;Sg] 5f}F . kf7 ;'? ug{‘eGbf cl3 tkfO{FnfO{ oL ljifodf s] s] s'/f yfxf /x]5, k/LIf0f ug'{xf];\ . o;sf 

nflu tnsf k|Zgx¿sf] hafkm lbg'xf];\ .
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kbfy{sf u'0fx¿ 
xfd|f jl/kl/ ljleGg j:t'x¿ 5g\ . tL j:t'x¿ dWo] s'g} kbfy{ x'g\ eg] s'g} kbfy{ xf]Ogg\ . j:t'x¿ dWo] 

h;sf] lk08 5 / 7fpF cf]u6\g ;S5, Tof] kbfy{ xf] . lk08 / cfotg x'g] j:t'nfO{ kbfy{ (matter)elgG5 . 

kfgL, afn'jf, 9'ª\uf, xfjf cflb kbfy{ x'g\ . k|sfz, Wjlg, tfk cflb kbfy{ xf]Ogg\ . 

kbfy{ tLg cj:yfdf kfOG5g\ . tL x'g\–7f];, t/n / Uof; . 9'ª\uf, sf7, afn'jf, g'g cflb 7f]; cj:yfdf 

x'g] kbfy{ x'g\ eg] kfgL, b'w, d§Lt]n, vfg]t]n cflb t/n cj:yfdf x'g] kbfy{ x'g\ . To;}u/L xfjf, w'Fjf, 

kfgLsf] afkm cflb UofF; cj:yfsf kbfy{x¿ x'g\ .

kbfy{ / 3gTj

lqmofsnfk ! M

Pp6} ;fOh -cfotg_ ePsf kmnfd, P]n'ldlgod / tfdfsf 6'qmf lng'xf];\ . ca tLg cf]6} 6'qmfsf] cnu 
cnu lk08 lng'xf];\ . s'g wft'sf] lk08 a9L x'G5 / lsg <

pq} pq} 6'qmfx¿sf] lk08 lgsfNbf kmnfd, P]n'ldlgod / tfdf dWo] ;aeGbf sd lk08 P]n'ldlgodsf] 

6'qmfsf] x'G5 eg] ;aeGbf a9L lk08 tfdfsf] 6'qmfsf] x'G5 . jf:tjdf of] kbfy{df /x]sf c0f'x¿sf] vFlbnf]

kgfn] ubf{ ePsf] xf] . ToxL vFlbnf]kg 3gTj xf] .

km/s km/s kbfy{sf] PsfO cfotgsf] lk08 km/s x'G5 . kbfy{sf] PsfO cfotgsf] lk08nfO{ g} 3gTj 

(density)elgG5 .

oxfF 

3gTjÖlk08 / cfotg

	 D=m / v

lk08sf] PsfO lsnf]u|fd / cfotgsf] PsfO 3gld6/ xf] . To;}n] 3gTjsf] PsfO s]hL  k|lt 3gld6/ 

xf] . of] ;"q k|of]u u/L 3gTj ;DaGwL ul0ftLo ;d:of xn ug{ ;lsG5 .

pbfx/0f–!
s'g} kmnfdsf] 6'qmfsf] lk08 24000kg 5 . olb o;sf] cfotg # 3gld6/ 5 eg] 3gTj slt xf]nf <

oxfF,

lk08 (m)=24000kg

cfotg (v)=3m

3gTj (d)= ?

xfdLnfO{ yfxf 5,

     D = m/V = 82400/3= 8000kg/m3
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;fk]lIfs 3gTj (Relative Density)

j:t'sf] 3gTj / 4°C sf] kfgLsf] 3gTjsf] cg'kftnfO{ ;fk]lIfs 3gTj elgG5 . s'g} j:t'sf] ;fk]lIfs 

3gTjn] To; j:t'sf] 3gTj kfgLsf] 3gTjsf] slt u'0ff 5 egL hfgsf/L lbG5 .

;fk]lIfs 3gTjÖ j:t'sf] 3gTj / 4°Csf] kfgLsf] 3gTj

of] Pp6f cg'kft xf] . To;}n] o;sf] PsfO x'Fb}g . ;'gsf] ;fk]lIfs 3gTj 19 5 . o;sf] cy{ ;'g 4°C sf] 

kfgL eGbf 19 u'0ff ux|f}F 5 eGg] x'G5 . kfgLsf] ;fk]lIfs 3gTj 1 dflgG5 . 	

kfgLeGbf a9L ;fk]lIfs 3gTj x'g] j:t' kfgLdf 8'A5g\ eg] kfgLeGbf sd ;fk]lIfs 3gTj x'g] j:t' kfgLdf 

pqG5g\ . kfgLsf] eGbf 3gTj sd ePsfn] sf7sf] ss{ kfgLdf t}/G5 t/ a9L 3gTj ePsf sf/0f 

9'ª\uf kfgLdf 8'A5 .

ljrf/0fLo k|Zg ! M a/km -;fk]lIfs 3gTj )=(@_ kfgLdf lsg t}l/Psf] xf]nf <

tTTj / of}lus( Element and Compound)

/d]z lnª\b]gsf] 3/ Onfd xf] . pgsf] ufpFdf v'a cn}FrL v]tL x'G5 . cn}FrL v]tLnfO{ nlIft u/L ufpF 

kflnsfn] ufpn]nfO{ k|fljlws ;xof]u ug{ Pshgf lj1 /fv]sf] 5 . kfj{tL aonsf]6L cn}FrL v]tLsf] lj1sf 

¿kdf ufpFdf a;]sL 5g\ . 3/fo;L ;d:ofn] cf}krfl/s cWoogaf6 aflxl/Psf /d]z lnª\b]g :jfWoogaf6 

k9fO cl3 a9fpg rfxG5g\ . ufpFdf lj1fg hfGg] dfG5] xDd];L e]l6b}gg\ t/ /d]zsf] ufpFdf cfPsL 

cn}FrL lj1nfO{ lj1fgsf] /fd|f] 1fg 5 . /d]z / kfj{tLlar ePsf] ;+jfbnfO{ oxfF k|:t't ul/Psf] 5 .

/d]z M gd:sf/, Dof8d . s]xL s'/f ;f]Wg dg lyof], xh'/sf] km';{b s] 5 sf] lg <

kfj{tL M ;f]Wg" g /d]z hL . tkfO{FnfO{ k9fO{df lgs} rfv 5 . dnfO{ klg c¿nfO{ l;sfpg v'a dg k5{ .

/d]z M Dof8d, tTTj / of}lussf af/] s]xL elglbg' eP x'GYof] .

kfj{tL M e} xfN5 lg /d]z hL . xfd|f] jl/kl/ ljleGg kbfy{ 5g\ . tL kbfy{ dWo] s]xL kbfy{nfO{ hlt 6'qmf 

u/] klg cGo kbfy{df kl/jt{g ug{ ;lsFb}g . o:tf kbfy{x¿ Ps} vfnsf k/df0f'x¿ ldn]/ ag]sf 

x'G5g\ . Ps} vfnsf k/df0f' ldn]/ ag]sf] kbfy{nfO{ tTTj (element) elgG5 . ;'g Pp6f tTTj xf] . ;'gnfO{ 

hlt 6'qmf u/] klg ;'geGbf csf]{ kbfy{ kfpg ;lsFb}Gf . tfdf, kmnfd, clS;hg, a|f]ldg, kf/f], rfFbL cflb 

tTTjsf pbfx/0fx¿ x'g\ . 

/d]z M o:tf tTTjx¿ ;+;f/df slt 5g\ lg Dof8d <

kfj{tL M k|s[ltdf g} kfOg] tTTjx¿ (@ cf]6f 5g\ . yk @^ cf]6f tTTjx¿ j}1flgsx¿n] agfPsf 5g\ . 

o;/L (@ k|fs[lts / @^ s[lqd u/L !!* tTTjx¿ kQf nflu;s]sf 5g\ . k|fs[lts tTTjx¿ dWo] ;aeGbf 

xn'sf xfO8«f]hg xf] eg] ;aeGbf ux|f}F o'/]lgod xf] . k|s[ltdf tTTjx¿ 7f];, t/n tyf UofF; cj:yfdf 

kfOG5g\ . kmnfd, rfFbL, ;'g, tfdf cflb tTTjx¿ sf]7fsf] tfkqmddf 7f]; cj:yfdf kfOG5g\ . kf/f] 

-ds{/L_, a|f]ldg cflb sf]7fsf] tfkqmddf t/n cj:yfdf kfOG5g\ . To:t} xfO8«f]hg, clS;hg cflb sf]7fsf] 

tfkqmddf UofF; cj:yfdf kfOG5g\ . 

/d]z M Dof8d k/df0f' eg]sf] rflxF s] xf] < of] s:tf] x'G5 <

kfj{tL M /f;folgs k|ltlqmofdf efu lng] tTTjsf] ;aeGbf ;fgf] s0fnfO{ k/df0f' (atom) elgG5 . x/]s 

tTTjsf] k/df0f' csf]{ tTTjsf] k/df0f' eGbf km/s x'G5 .  jf:tjdf hlt cf]6f tTTj /x]sf 5g\ , Tolt g} 
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vfn] k/df0f' x'G5g\ .

k/df0f' d'Votof tLg vfnsf s0fx¿ /x]sf x'G5g\ . tL x'g\ – On]S6«f]g, k|f]6f]g / Go'6«f]g . k|f]6f]g wgrfh{o'St 

s0f xf] eg] Go'6«f]g rfh{ ljlxg s0f xf] . oL b'O{ vfn] s0fx¿ k/df0f'sf]  s]Gb|df /x]sf x'G5g\ . k/df0f'sf] 

s]Gb|nfO{ Go'lSno; elgG5 . k|f]6f]g / Go'6«f]gsf] lk08nfO{ Ps P6f]lds df; o'lg6 (amu)dflgG5 . On]S6«f]g 

C0f rfh{ o'St sl0fsf x'g\ . oL s0fx¿ Go'lSno;sf] jl/kl/ lglZrt af6f] eP/ 3'D5g\ . Go'lSno; jl/kl/ 

On]S6«f]g 3'Dg] af6f]nfO{ sIf (orbit) elgG5 . On]S6«f]gsf] lk08nfO{ 11837 amuelgG5 . cyf{t\ 

On]S6«f]gsf] lk08 k|f]6f]g jf Go'6«f]gsf lk08eGbf  1837 u'0ff sd x'G5 . 

lqmofsnfk @M

k/df0f'sf] lrq agfpg] tl/sf -cS;Lhg k/df0f'_Pp6f rf6{k]k/ lng'xf];\ . To;sf] lardf Pp6f uf]nf] 3]/f 
lvRg'xf];\ / To; 3]/fdfly pgL wfuf] 6fF:g'xf];\ . ca 3]/fleq * cf]6f e6df; -k|f]6f]g dfGg]_ / * cf]6f ds}
sf] bfgf -Go'6«f]g dfGg]_ vf]6f] jf Un' nufP/ 6fF:g'xf];\ . of] Go'lSno; x'G5 . ca Go'lSno;sf] aflx/ Pp6f 
uf]nf] 3]/f lvrL km/s /ª\usf] pgL wfuf] To;dfly6fF:g'xf];\ / ‘K' gfd lbg'xf];\ . ca pgL wfuf] d} kg]{ 
u/L @ cf]6f /x/ bfnsf] bfgf 6fF:g'xf];\ . To; aflx/ To:t} csf]{ 3]/f lvrL pgL wfuf] 6fF:g'xf];\ /‘L' gfd 
lbg'xf];\ . To; dfly ^ cf]6f /x/ bfn 6fF:g'xf];\ . o;/L clS;hgsf] k/df0f' lrq tof/ x'G5 .

/d]z M Dof8d, k/df0f'df x'g] On]S6«f]g, k|f]6f]g / Go'6«f]gsf] ;ª\Vof yfxf ePkl5 k/df0f' lrq t agfpg 

;lsg] /x]5 xf]Og <

kfj{tL M xf] /d]zhL . ToxL ;lhnf]sf nflu Pp6f tflnsf NofPsL lbG5' . n x]g'{xf];\  t . s'g s'g tTTj 

s'g qmddf /flvPsf 5g\ . /d]z Wofg lbP/ kfj{tLn] lbPsf]  tflnsf x]g{ yfN5 . tflnsfdf lgDg ljj/0f 

/x]sf] kfpF5 .

tTTjsf] gfd ;ª\s]t On]S6«f]g
K L M N

xfO8«f]hg H 1 0 1 1

lxlnod He 2 2 2 2

lnlyod Li 3 4 2 1 3

a]l/lnod Re 4 5 2 2 4

af]/f]g B 5 6 2 3 5

sfj{g C 6 6 2 4 6

gfO6«f]hg N 7 8 2 5 7

clS;g O 8 8 2 6 8

ˆnf]l/g F 9 10 2 7 9

lgof]g Ne 10 10 2 8 10

af]l8od Na 11 12 2 8 1 11

DofUg]l;od Mg 12 12 2 8 2 12
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P]n'ldlgod Al 13 14 2 8 3 13

l;nlsg Si 14 14 2 4 14

km:kmf]/; P 15 16 2 8 5 15

;Nkm/ S 16 16 2 8 6 16

Snf]l/g Ci 17 18 2 8 7 17

cfu{g Ar 18 22 2 8 8 18

kf]6fl;od K 19 20 2 8 8 1 19

Sofnl;od Ca 20 20 2 8 8 2 20

/d]z M of] tflnsfn] w]/} s'/fsf] hfgsf/L lbg] /x]5 . o;}sf] cfwf/df d tTTjsf] k/df0f' lrqx¿ agfpg] 

5' .  Dof8d, ca of}lussf af/]df klg s]xL atfOlbg'xf];\ g .

kfj{tL M  h;/L g]kfnL j0f{dfnfdf /x]sf $* cIf/af6 nfvf}F zAb aGb5g\ , To;}u/L !!* cf]6f tTTjx¿ 

Psfk;df ldn]/ nfvf}F nfv gofF kbfy{ aGb5g\ . tL gofF kbfy{x¿  of}lus x'g\ . PseGbf a9L tTTjx¿ 

ldn]/ ag]sf kbfy{nfO{ of}lus (Compound) elgG5 . of}lusdf b'O{ jf ;f]eGbf a9L lsl;dsf k/df0f' 

ldn]/ ag]sf x'G5g\ . kfgL Pp6f of}lus xf] . lsgeg] kfgL xfO8«f]hg / clS;hg k/df0f'x¿ ldn]/ ag]sf] 

x'G5 . /S;L -cNsf]xn_, vfg]g'g, lrgL, sk"/, km6\ls/L, afn'jf cflb of}lus x'g\ . of}lussf] ;aeGbf ;fgf] 

6'qmfnfO{ c0f' (molecule) elgG5 . kfgLsf] c0f' @ cf]6f xfO8«f]hg k/df0f' / Pp6f clS;hg k/df0f' ldn]/ 

ag]sf] x'G5 .

 	 kfgLsf] c0f'                      Pdf]lgosf] c0f'            ;f]l8od Snf]/fO8sf] c0f'

To:t} Pp6f ;f]l8od k/df0f' / Pp6f Snf]l/g k/df0f' ldn]/ g'gsf] c0f' aG5 eg] tLgcf]6f xfO8«f]hg k/

df0f' / Pp6f gfO6«f]hg k/df0f' ldn]/ Pdf]lgofsf] c0f' ag]sf] x'G5 .

/d]z M wGojfb Dof8d . d cfef/L 5' . ca yf]/} s'/f kbfy{df x'g] kl/jt{g / tTTjx¿sf] juL{s/0faf/] 

atfOlbg" g .

kfj{tL M /d]z hL .  kbfy{df x'g] kl/jt{g / tTTjsf] juL{s/0faf/] hfgsf/L lng of] k'l:tsf nu]/

x]g'{xf]nf . s]xL ga'em] km]l/ 5nkmn u/f}Fnf .

H

O

H

N

H

H

H

ClNa
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lqmofsnfk #M

df6f] jf lk7f] / sf7sf dl;gf l;Gsf k|of]u u/L kfgL / Pdf]lgofsf] c0f'sf] df]8]n tof/ ug'{xf];\ . km/s 
km/s tTTjsf] k/df0f'df km/s km/s /ª nufpg'xf];\ .

/d]zn] kfj{tLaf6 k|fKt k':ts nu]/ cWoog ug{ yfn] . 
klxnf] k'l:tsf M
of] k'l:tsf kbfy{x¿sf] kl/jt{g ;DaGwdf lyof] . k'l:tsfdf o:tf] s'/f n]lvPsf] lyof] .

kbfy{df x'g] kl/jt{g (change in matter)

bfp/f afNbf la:tf/} 89]/ Tof] v/fgL ePsf] tkfO{Fn] b]Vg'ePsf] xf]nf . sfutLsf] /; xfNbf b'w kmf6\g], 

kmnfddf lvof nfUg] s'/f klg tkfO{FnfO{ kSs} yfxf 5 . kfgLdf lrgL jf g'g xfn]/ rnfpFbf Tof] ljnLg 

eP/ hfG5 . kfgL ttfpFbf afkm aG5 eg] afkmnfO{ lr:ofpFbf kfgL aG5 . kbfy{df oL / o:tf y'k|} kl/

jt{g xfdLn] b}lgs hLjgdf cg'ej u/]sf 5f}F . o;af/] yk s'/f yfxf kfpg tnsf] cg'R5]bx¿ k9\g'xf];\ . 

cg'R5]b–!
tfk, k|sfz, rfk cflb ljleGg sf/0fn] kbfy{sf u'0fx¿ a9lnG5g\ . o; k|s[ofnfO{ g} kbfy{df x'g] kl/jt{g 

elgG5 . kbfy{df x'g] kl/jt{g @ k|sf/sf 5g\ . tL x'g\– ef}lts kl/jt{g / /f;folgs kl/jt{g .

kbfy{sf] cfsf/, cj:yf, /ª, ;fOh cflb dfq ablng] t/ /f;folgs u'0f oyfjt /xg] kl/jt{gnfO{ 

ef}lts kl/jt{gv(Physical change)velgG5 . l9sf g'g s'6]/ w'nf]agfpg', sfuhaf6 vfd agfpg', kfgLdf 

lrgL 3f]Ng', a/km kUn]/ kfgL aGg, kfgL pDn]/ afkm aGg', kfgL hd]/ a/km aGg' cflb ef}lts kl/jt{gsf  

pbfx/0fx¿ x'g\ . ;fdfGotof ef}lts kl/jt{g c:yfoL vfnsf] x'G5 . o;nfO{ ;fwf/0ftof klxn]sf] 

cj:yfdf kmsf{pg ;lsG5 .
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kbfy{sf] /f;folgs u'0f km]l/P/ gofF kbfy{ aGg'nfO{ /f;folgs kl/jt{g (Chemical Change) elgG5 . 

kmnfddf lvof nfUg' b'waf6 bxL aGg', bfp/f kf]n]/ v/fgL aGg', OGwg aGg', b'w kmf6\g', vfg]s'/f s'lxg', 

kmn kfSg' cflb /f;folgs kl/jt{gsf pbfx/0f x'g\ . oL kl/jt{g :yfoL vfnsf kl/jt{g x'g\ . oL kl/

jt{gnfO{ ;fdGotof klxn]sf] cj:yfdf Nofpg ;lsFb}Gf .

ljrf/0fLo k|Zg @ M 
kmnk'mn kfSg' s'g vfnsf] kl/jt{g xf]nf < s;/L <

bf];|f] k'l:tsf
tTTjx¿sf] juL{s/0f ( Classification of elements)

xfn;Dd k|fs[lts (@ / s[lqd @^ u/L !!* tTTjx¿ kQf nflu;s]sf 5g\ . oL ;a} tTTjx¿sf] cf–cfˆgf] 

u'0f / ljz]iftf 5g\ . oL ;a} tTTjsf] cnu cnu cWoog ug{ cToGt sl7g x'G5 . To;}n] tTTjx¿sf] 

cWoognfO{ ;xh / Jojl:yt u/fpg j}1flgsx¿n] ltgsf] ;d"x lgdf{0f ug]{ nfdf] k|oTg u/] . o; qmddf 

ldNbf h'Nbf u'0f x'g] tTTjx¿nfO{ Pp6} ;d"xdf /fVg] / km/s u'0f x'g] tTTjx¿nfO{ km/s km/s ;d"xdf /

fv]/ tTTjdf /x]sf ;dfgtf / c;dfgtfsf] cfwf/df tTTjx¿nfO{ ljleGg ;d"xdf cfa4 ul/of] . tTTjdf 

/x]sf ;dfgtf / km/skgsf cfwf/df tTTjx¿nfO{ ljleGg ;d"xdf /fVg] sfdnfO{ g} tTTjx¿sf] juL{s/0f 

elgG5 . tTTjx¿sf] juL{s/0f ug]{ k|oTg qmddf km/s km/s cfwf/df ljleGg vfn] tflnsfx¿ lgdf{0f 

ul/P . tTTjsf u'0fsf cfwf/df tTTjx¿sf] ;d"x lgdf{0f u/L tof/ ul/Psf] ;aeGbf ;/n tflnsfnfO{ 

k]l/of]l8s tflnsf (Periodictable) elgG5 .

d]G8]lne k]l/of]l8s 6]an M tTTjx¿nfO{ kf/df0fljs ef/sf] a9\bf] qmddf /fvL /l;og j}1flgs lbldqL 

d]G8]lnen] Pp6f k]l/of]l8s tflnsf lgdf{0f u/] . ToxL tflnsfnfO{ d]G8]n]e k]l/of]l8s tflnsf elgG5 . of]  

tflnsfn] tTTjx¿sf] juL{s/0fdf 7'nf] km8\sf] df¥of] . tyflk of] tflnsfdf w]/} sdhf]l/x¿ km]nf kb}{ uP . 

tL sdhf]/L x6fpg] qmddf gofF cfwf/ lnP/ gofF k]l/of]l8s tflnsf lgDff{0f ul/of] . Tof] gofF tflnsfnfO{ 

cfw'lgs kl/of]l8s tflnsf elgof] .
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cfw'lgs k]l/of]l8s tflnsf M cfw'lgs k]l/of]l8s tflnsfsf] lgdf{0fsf] d'Vo >]o x]g/L df];n]nfO{ hfG5 . of] 

tflnsfdf tTTjx¿nfO{ kf/df0fljs ;ª\Vofsf] a9\bf] qmddf /flvPsf] 5 . o; tflnsf d]G8]lne tflnsfdf 

b]lvPsf y'k|} sdhf]/Lx¿ x6fpg ;kmn eof] . o; tflnsf tTTjx¿nfO{ (I, II, III, IV, V, VI, VII,VIII/ ) 

u/L ( cf]6f ;d"xdf afFl8Psf] 5 . k]l/of]l8s tflnsfdf /x]sf tTTjx¿sf] 7f8f] dxnnfO{ ;d"x (group)

elgG5 . u'|k 0 / VIII afx]s ;a} ;d"xnfO{  A / B pk;d"x (subgroup) df afFl8Psf] 5 . k]l/of]l8s 

tflnsfdf /x]sf] tTTjx¿sf] t];f]{ dxnnfO{ lkl/o8 (Period) elgG5 . cfw'lgs k]l/of]l8s tflnsfdf & 

cf]6f lkl/o8 5g\ . 
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ld>0f (Mixture) M
ld>0f eg]sf] s] xf] < tkfO{Fsf] 3/df s] s:tf ld>0fx¿ k|of]u x'g] u/]sf 5g\ < b}lgs hLjgdf e]l6g] 

tL ld>0fnfO{ 5'6\ofpg s] s:tf ljlwx¿ k|of]u x'g] u/]sf 5g\ < o; zLif{sdf tkfO{Fn] ld>0fsf k|sf/ / 

ld>0f 5'6\ofpg] ljlwaf/] k9\g' x'g] 5 . o;af/] hfgsf/L lng :jfWofogaf6 tx # sf] k|df0fLs/0f k/LIffsf] 

tof/L u/L /x]sf @ hgf l5d]sL ;fyLx¿ lzj/fh / ;lnd larsf] ;+jfb k9f}F .

lzj/fh M ;lnd, ltdLn] ld>0f af/] n]lvPsf]  Tof] cl:tsf] k':ts k9\of} <

;lnd M k9]+ lzj . lgs} /f]rs lstfa /x]5 . ltdLn] lg k9\of} ls k9]gf} <

lzj/fh  M k9]F .  ;lhnf] nfUof] . vf;df ld>0f eg]sf b'O{ jf ;f] eGbf a9L j:t'x¿ ldl;P/ ag]sf] kbfy{ 

xf] . xfd|f] b}lgs hLjgdf k|of]u x'g] lrof, bfn, crf/, ;a{t, r6k6], slGqm6 cflb ;a} ld>0f t x'g\ . 

xfjf, wldnf] kfgL, 9'ª\uf / e'; ldl;Psf] rfdn klg ld>0f g} x'g\ .

;lnd M l7s eGof}F . clg ld>0f slt k|sf/sf x'G5g\ ltgsf af/]df k9\of} t <

lzj/fh M k9]F ;lnd . ld>0fdf ldl;Psf j:t'nfO{ ld>0fsf cjoj (components of (mixture) 

elgG5 . lrof klg Pp6f ld>0f xf] . lrofdf /x]sf kfgL, lrgL, b'w / lrofkQL o;sf cjoj x'g\ . 

ld>0fsf cjojx¿sf] cfwf/df ld>0f @ k|sf/sf x'G5g\ . klxnf] c;dfg ld>0f /  csf]{ ;dfg ld>0f .

;lnd M 7Ls eGof} . d}n] klg k9]F Tof] s'/f . ld>0fdf /x]sf cjoj Ps cfk;df ;dfg ¿kn] ldl;Psf 

5g\ eg] To;nfO{ ;dfg ld>0f (Homogeneous mixture) elgG5 . o:tf] ld>0fsf cjojnfO{ gfª\uf] cfFvfn] 

b]Vg ;lsFb}g . g"gkfgLsf] 3f]n, lrgLkfgLsf] 3f]n, ;f]8fkfgL, lgnf]t'yf] / kfgLsf] 3f]n cflb ;dfg ld>0fsf 

pbfx/0f x'g\ .

ld>0fdf /x]sf cjojx¿ Ps ;dfgn] ldl;Psf 5}gg\ eg] To;nfO{ c;dfg ld>0f(Heterogeneous mixture)

elgG5 . o:tf] ld>0fdf /x]sf] cjox¿nfO{ k|foM gfª\uf] cfFvfn] b]Vg ;lsG5 . vf]nfsf] wldnf] kfgL, afn'jf 

/ kfgLsf] ld>0f, rssf] w'nf] / kfgLsf] ld>0f, kmnfdsf] w'nf] / afn'jfsf] ld>0f, e';ldl;Psf] wfg, 9'ª\

uf / laofF ldl;Psf] rfdn cflb c;dfg ld>0fsf pbfx/0f x'g\ . 

lzj/fh M l7s eGof} . /fd|f];Fu k9]5f} . clg ld>0f 5'6\ofpg] ljlwaf/] rflxF k9\of} ls k9]gf} < k9]sf] eP 

s'g s'g ljlw k9\of} lg <

;lnd M k9]F . 5fGg] lqmof , pWj{kftg, cf;jg lqmof, jfikLs/0f, qmf]df6f]u|fkmL / ;]lG6«̂ o'lhª ljlwaf/] k9]F .

lzj/fh M d}n] klg k9]F tL ljlwx¿ . n ltdL 5fGg] lqmof af/] eg t .

;lnd M  5fGg] lqmofaf6 cjojsf ¿kdf 7f]; / t/n j:t' /x]sf] c;dfg ld>0fnfO{ 5\'6\ofOG5 . wf/fdf 

kfgL 5fGg k|of]u ul/Psf] sk8fn] kfgLdf /x]sf afn'jf, 9'ª\uf tyf cGo 7f]; kmf]xf]/ 5fG5 . k|of]uzfnfdf 

5fGg] lqmof ubf{ ld>0fnfO{ 5fGg] sfuhaf6 k7fOG5 . o;f] ubf{ t/n kbfy{  5fGg] sfuhaf6 l5/]/ hfG5 

eg] 7f]; kbfy{x¿ 5fGg] sfuhdf g} /xG5 . n ca ltd|f] kfnf] . 
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ca ltdL jfikLs/0f ljlwaf/] eg g t . 

lzj/fh M t/ndf 3'n]/ /x]sf j:t'nfO{ 5'6\ofpg of] ljlw ckgfOG5  . g'gkfgLsf] 3f]nnfO{ ttfpFbf kfgL 

afkm eP/ hfG5 / cGTodf efF8f]df g'g afsLF /xG5 . 3f]nnfO{ ttfP/ 3f]ns kbfy{ afkmdf kl/0ft u/L 

3'lnt kbfy{ 5'6\ofpg] ljlwnfO{ jfikLs/0f (Evaporation) elgG5 .

ltdL csf]{ ljlwsf af/] atfp g n .

;lnd M x'G5 . d pWj{kftg af/] atfpF5' . of] ljlw sk'/ / afn'jfsf] ld>0f 5\6\ofpg k|of]u x'G5 . o; 

ljlwdf 7f]; ld>0fsf cjoj dWo] Pp6f pWj{kftg x'g] 7f]; x'g'kb{5 . 7f]; j:t'nfO{ ttfpFbf 7f];af6 

t/n geO Ps}k6s jfikdf kl/0ft x'g'nfO{ pWj{ktg (Sublimation) elgG5 . sk'/ / afn'jfsf] ld>0fnfO{ 

ttfpFbf sk'/ 7f];af6 ;f]em} jfikdf kl/0ft x'G5 / p8]/ dflyhfG5 . ha of] ef8fsf] lr;f] efudf k'U5, 

afkmaf6 ;f]em} 7f];df kl/0ft eO{ ToxfF 6fFl;P/ /xG5 . o;/L afn'jfaf6 sk'/ 5'l6G5 . n ltdL ca cf;jg 

ljlw af/] atfpm . 
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lzj/fh M ld>0fdf /x]sf] 3f]ns kbfy{ 5'6\ofpg of] ljlw ckgfOG5 .  b'O6f t/n j:t'sf] ld>0f klg oxL 

ljlwaf6 5'6\ofOG5 .  o; ljlwdf ha ld>0fnfO{ ttfOG5, To;df /x]sf] 3f]nskbfy{ afkm aG5 . o;/L 

ag]sf] afkmnfO{  lr;f] efF8fsf] ;Dks{df nluG5 .  o;f] ubf{ afkm k'gM t/n -kfgL_ df kl/0ft eO{ 

csf]{ efF8fdf ;ª\sng x'g k'U5 . g'gkfgL sf] ld>0faf6 kfgL 5'6\ofpFbf oxL ljlw ckgfOG5 . ld>0fdf 

/x]sf] t/n cjojnfO{ afkmdf kl/0ft u/L ;f] afkmnfO{ lr;fP/ k'gM t/ndf kl/0ft u/L t/n cjoj 5'6\

ofpg] ljlwnfO{ cf;jg ljlw (Distillation) elgG5 . ltdLn] ufpFdf /S;L agfPsf] b]v]sf 5f} < k/Dk/fut 

¿kdf /S;L agfpg] t/Lsf klg oxL ljlw xf] .

;lnd M l7s eGof} . ca d qmf]df6f]u|fkmL ljlwsf af/]df eG5' . of] ljlw ld>0fdf /x]sf /ªx¿ 5'6\ofpg 

k|of]u x'G5 . /ªx¿sf] ld>0fnfO{ /ª ;g{ ;Sg] dfWoddf vGofpFbf cnu cnu /ª km/skm/s ultdf 

dfWoddf ;g{ yfN5g\ . o;f] x'Fbf tL /ªx¿ pSt dfWoddf 5'l§g k'U5g\ . /ª ;g]{ dfWodsf ¿kdf 5fGg] 

sfuh, rssf] w'nf], l;lnsf h]n cflb k|of]u ug{ ;lsG5 . Pp6} dfWoddf km/s km/s ultdf k|;f/0f x'g] 

/ªnfO{ Ps cfk;af6 5'6\ofpg] ljlwnfO{ qmf]df6f]u|fkmL (Chromatography) elgG5 . 

lqmofsnfk $

l5d]sdf uP/ /S;L agfpg] ljlw cjnf]sg ug'{xf];\  / cfˆgf cg'ej sfkLdf n]Vg'xf];\ .
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lzj/fh M ltdLn] qmf]df6f]u|fkmLsf af/]df /fd|f];Fu eGof} . ca d ;]lG6«̂ o'lhª ljlwsf] af/]df egf}F x} t .

of] ljlw ld>0fdf /x]sf ux|f}F / xn'sf cjojx¿ 5'6\ofpg k|of]u x'G5 . xn'sf / ux|f}F cjoj /x]sf] 

ld>0fnfO{ ha hf]8n] 3'dfOG5 ,ux|f} cjojsf] lkFwlt/ / xn'sf cjoj d'vlt/ cfpF5g\ . o;/L ux|f}F / 

xn'sf cjoj 5'l§G5g\ . ld>0fnfO{ hf]8n] 3'dfP/ To;df /x]sf ux|f}F / xn'sf cjoj 5'6\ofpg] ljlwnfO{ 

;]lG6«̂ o'lhª (Centrifusing) elgG5 . k/Dk/fut¿kdf bxL dy]/ gf}gL lgsfNg] ljlw klg ;]G6«Lˆo'lhª ljlw 

g} xf] . ;]G6«Lˆo'lhªsf] nflu cfhsn k|of]uzfnfdf gnLx¿ hl8t cfw'lgs ps/0fx¿ kfOG5g\ . o:tf 

oGqnfO{ ;]G6«Lˆo'h elgG5 . 

lqmofsnfk %

Pp6f ldlg/n jf6/sf] af]6ndf afn'jf, rssf] w'nf] / kfgL /fVg'xf];\ . ca af]6nnfO{ d'v jl/kl/ 8f]/Ln] 
afWg'xf];\ / hf]8;Fu 3'dfpg'xf];\ .  s] x'G5, cjnf]sg ug'{xf];\ / cfˆgf] cg'ej n]Vg'xf];\ .

b}lgs hLjgdf k|of]u x'g] kbfy{x¿

g"g 	 vfg];f]8f	

	 l86/h]G6	cDn
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dflysf] lrqdf s] s] lbOPsf] 5 < s] xfd|f] b}lgs hLjgdf tL kbfy{ k|of]udf cfPsf x'G5g\ < ltgsf] pkof]

lutf s] s] xf]nf< lrqdf b}lgs hLjgdf k|of]u x'g] kbfy{x¿ g'g, vfg];f]8f, lkmgf]n, l86/h]G6, cDn cflb 

lbOPsf] 5 . xfd|f] b}lgs hLjgdf y'k|} vfn] kbfy{x¿ k|of]u x'G5g\ . tL dWo] s]xL kbfy{ vfg k|of]u x'G5g\ 

eg] s]xL kbfy{ ;/;kmfOdf k|of]u x'G5g\ . s'g} pBf]u sf/vfgfsf] sRrf kbfy{sf ¿kdf k|of]u x'G5g\ eg] 

s'g} cf}ifwLsf ¿kdf k|of]u x'G5g\ . o; kf7df xfdL To:t} kbfy{x¿af/] k9\b} 5f}F .

tn lbPsf] cg'R5]b k9\g'xf];\ .
cg'R5]b–!
cDn, Iff/ / nj0f
s] tkfO{Fn] crf/ vfg' ePsf] 5 < ef]u6], sfutL, ;'Gtnf, OdnL- ltqL_sf]  :jfb s:Tff] x'G5 < oL ;a} kbfy{ 

cldnf x'G5g\ . cldnf] :jfb x'g] kbfy{nfO{ cDn (acid)elgG5 . sfutL, ;'Gtnf, Hofld/, ef]u6], :ofp 

cflb cldnf] x'g] sf/0f ltgLx¿df cDn x'g'  g} xf] .

cDn @ vfnsf x'G5g\ – k|fª\ufl/s cDn / ck|fª\ufl/s cDn . hLjhGt' af]6la?jf / kmnk'mnaf6 k|fKt x'g] 

cDnnfO{ k|fª\ul/s cDn ( Organic acid) elgG5 . ;fOl6«s cDn -sfutL_ 6f6f{l/s cDn -ef]u6]_, NoflS6s 

cDn -bxL_, Pl;l/s cDn -crf/_ cflb k|fªufl/s cDn x'g\ . vlgh kbfy{af6 pTkfbg ul/g] cDnnfO{ 

ck|fª\ul/s cDn( Inorganic acid)elgG5 . xfO8«f]Snf]l/s cDn, gfOl6«s cDn, ;Nˆo'l/s cDn 

o;sf pbfx/0f x'g\ . cDnsf] :jfb cldnf] x'G5 . o;n] gLnf] ln6d;nfO{ /ftf] u/fpF5 .  s8f cDnn] 

5fnfnfO{ kf]N5 / gf]S;fg u5{ .

lqmofsnfk ^

sfutLsf] /; lgsfnL ln6d; sfut;Fu k/LIf0f ug'{xf];\ . 

cg'R5]b–@
tLtf] jf 6/f]{ :jfbsf kbfy{nfO{ Iff/ (Base)elgG5 . Iff/ / cDn lar /f;folgs k|ltlqmof x'Fbf nj0f / kfgL 

aGb5g\ . ;f]l8od xfO8«f]S;fO8, kf]6fl;od xfO8«f]S;fO8, Pn'ldlgod xfO8«f]S;fO8, DofUg]l;od xfO8«f]

S;fO8, SoflN;od cS;fO8 Iff/sf pbfx/0fx¿ x'g\ . s8f Iff/n] 5fnfnfO{ gf]S;fg u5{ . o:tf] Iff/ xftn] 

5'g' / rfVg' x'Fb}g . Iff/n] /ftf] ln6d;nfO{ gLnf] u/fpF5 . of] x'Fbf lrKnf] k|s[ltsf] x'G5 .

ljrf/oLo k|Zg #M lkF8fn' jf ss{nf] ksfpFbf lsg cldnf] xfn]sf] xf]nf <

cg'R5]b–@ 
cDn / Iff/lar k|ltlqmof x'Fbf nj0f aGb5g\ . ;fdfGotof nj0fx¿ t6:yj:t' x'g\ . nj0fx¿ k|foM lttf] 

:jfbsf x'G5g\ t/ vfg]g'g eg] g'lgnf] nj0f xf] . t6:y nj0fn] ln6d;sf] /ª kl/jt{g ub}{gg\ . logLx¿ 

kfgLdf 3'Ng] / g3'Ng] x'G5g\ . ;f]l8od Snf]/fO8 -vfg] g'g_, ;f]l8od sfaf]{g]6, kf]6fl;od ;Nkm]6, n]8 

Snf]/fO8, SoflN;od sfaf]{g]6 cflb nj0fsf pbfx/0fx¿ x'g\ .
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lqmofsnfk &

vfg] g'gsf] 3f]nnfO{ ln6d;;Fu k/LIf0f ug'{xf];\ . ln6d;sf] /ª ablnG5 ls ablnFb}g x]g'{xf];\ .

wft' / cwft'
xfd|f j/k/ y'k|} j:t'x¿ 5g\ . tL j:t'dWo] s'g}df tfk / ljB't\ ;5{ .  lk6]/ 8Nnf] of RofK6f] u/fpg 

;lsG5 . s'g}df tfk ;b}{g / lk6]/ 8Nnbf] of r]K6f] klg agfpg ;lsb}g . lk6]/ 8Nnf] jf r]K6f] u/fpg 

;lsg], tfk / ljB't\sf] ;'rfns tTTjx¿nfO{ wft' (metals) elgG5. ;'g, rfFbL, tfdf, kmnfd, P]n'ldlgod 

cflb wft'x¿ x'g\ . wft'x¿sf] 6ns x'G5 . oL sf]7fs]f tfkqmddf k|foM 7f]; cj:yfdf x'G5g\ . tfdf ;'g, 

rfFbL, kmnfd, cfNdf]lgod lgs} pkof]uL wft'x¿ x'g\ .

ljrf/0fLo k|Zg $ M tfdfnfO{ tf/ agfpg lsg k|of]u ul/Psf] xf]nf <

lk6]/ 8Nnf] jf r]K6f] ug{ g;lsg], tfk / ljB't\sf s'rfns tTTjx¿nfO{ cwft' (Non-metals) elgG5 . 

;Nkm/, cfof]l8g, clS;hg, gfO6«f]hg, Snf]l/g cflb cwft'x¿ x'g\ . sf]7fsf] tfkqmddf cwft'x¿ 7f];, 

t/n / UofF; ;a} cj:yfdf x'G5g\ . sfa{g, cfof]l8g, ;Nkm/, clS;hg pkof]uL cwft'x¿ x'g\ . ;Nkm/ 

cf}ifwL agfpg , ug kfp8/, ;nfO{sf] d;nf, k6sf cflb agfpg k|of]u x'G5 . cfof]l8g g'gdf xflnG5 . 

of] cf}ifwLsf ¿kdf klg k|of]u x'G5 .

lqmofsnfk *

3/df k|of]u x'g] wft' / cwft'x¿sf] ;"rL agfpg'xf];\ .

cwft' Wfft'
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s]xL pkof]uL /;fogx¿
vfg] g'g M
o;sf] /f;folgs gfd ;f]l8od Snf]/fO8 (NaCl) xf] . of] ;]tf] /ªsf] 7f]; kbfy{ xf] . of] ;d'Gb|sf] kfgLnfO{ 

jfikLs/0f u/L agfOG5 . of] kfgLdf 3'N5 . o;sf] :jfb g'lgnf] x'G5 .

o;n] vfgfsf] :jfb a9fpF5 . of]  sf/vfgfdf sRrf kbfy{ tyf vfgf ;+/Ifssf ¿kdf k|of]u x'G5 . of] 

Unf; pBf]u b]lv cGo sf/vfgfdf klg k|of]u x'G5 .

vfg] ;f]8f M
vfg] ;f]8fsf] /f;folgs gfd ;f]l8od afOsfaf]{g]6 (NaHCO3) xf] . of] ;]tf] 7f]; kbfy{sf] ¿kdf kfOG5 . 

of] kfgLdf 3'ngzLn x'G5 . of] /f]6L, s]s agfpg k|of]u x'G5 . g/d k]o kbfy{df  klg o;sf] k|of]u ul/

G5 . k]6sf] cDnLokg x6fpg ;d]t of] pkof]uL x'G5 .

l86/h]G6 M
of] Pp6f ;/;kmfOdf k|of]u x'g] /;fog xf] . o;sf] ;kmfO Ifdtf ;fa'gsf] eGbf a9L x'G5 . l86/h]G6 

ef8fFs'8fF ;kmfug{ tyf n'uf w'g k|of]u x'G5 . of] k]6«f]lnod kbfy{af6 agfOG5 . l86/h]G6 kfp8/, emf]n 

tyf s]s -;fa'g_ sf ¿kdf klg kfOG5 . of] kbfy{ vfg'' x'Fb}g . 

lkmgf]n M
lkmgf]n Pp6f sfa{lgs kbfy{ xf] . ;Dks{df cfpFbf o;n] 5fnf, cfFvfnfO{ gf]S;fg u5{  . of] Pp6f s8f 

uGw x'g] ljiffn' kbfy{ xf] . gfOnf]g tyf Knfl:6S; pBf]ux¿df o;sf] k|of]u x'G5 . rkL{ / 3/sf] e'O{+ ;kmf 

/fVg  k|of]u ul/G5 .  l86/h]G6 agfpg ;d]t o;sf] k|of]u x'G5 . 

:6]g l/d'e/ M 
sk8f tyf efF8fs'F8fdf nfu]sf] bfu d]6\g k|of]u x'g] kbfy{nfO{ :6]g l/d'e/ elgG5 . oL kbfy{ klg ;]jg 

ug'{ x'Fb}g . ahf/df ljleGg vfn] :6]g l/d'e/x¿ pknAw 5g\ .

;Demg'kg]{  d'Vo a'Fbfx¿
!=lk08 / cfotg x'g] j:t'nfO{ kbfy{ elgG5 . 

@= kbfy{sf] PsfO cfotgsf] lk08 3gTj elgG5 . 3gTjsf] PsfO{ lsnf] u|fddf k|lt 3g ld6/ xf] .

#= j:t'sf] 3gTj / 4o C kfgLsf] 3gTjsf] cg'kftnfO{ ;f/]lIft 3gTj elgG5 . o;sf] PsfO x'Fb}g .

$= Ps} k|sf/sf k/df0f' ldn]/ ag]sf] kbfy{nfO{ tTTj elgG5 .

%= Ps eGbf a9L tTTjx¿ ldn]/ ag]sf] kbfy{nfO{ of}lus elgG5 .

^= kbfy{sf] cfsf/, ;fOh, cj:yf, cflb dfq kl/jt{g x'g] /f;folgs u'0f gjblng] kl/jt{gnfO{ ef}lts kl/jt{g 

elgG5 . kbfy{sf] /f;folgs u'0fdf kl/jt{g eO{ gofF kbfy{ aGg'nfO{ /f;folgs kl/jt{g elgG5 .

&= tTTjdf /x]sf] u'0fsf] ;dfgtf / km/skgsf cfwf/df tTTjsf] juL{s/0f ul/G5 .

*= k]l/of]l8s 6]an eg]sf] tTTjx¿sf] juL{s/0fsf] ;j{;Ddt tflnsf xf] .

(= d]G8]lne k]l/of]l8s tflnsfdf tTTjx¿nfO{ kf/df0fljs ef/sf a9\bf] qmddf /flvPsf] 5 eg] cfw'lgs k]l/

of]l8s tflnsfdf tTTjx¿nfO{ ltgsf] kf/df0fljs ;ª\Vofsf] a9\bf] qmddf /flvPsf] 5 .

!)= ld>0f eg]sf] b'O{ jf ;f]eGbf a9L j:t' ldn]/ ag]sf] kbfy{ xf] .

!!= ld>0f b'O{ k|sf/sf x'G5g\ – ;dfg ld>0f / c;dfg ld>0f .
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tkfO{Fn] of] kf7df s] s] l;Sg'eof] < cfpg'xf];\ k/LIf0f u/f}F . To;sf nflu tkfO{Fn] tnsf k|Zgsf] hafkm 

lbg' kg]{ 5 . cfˆgf] hafkm ldn] gldn]sf] yfxf kfpg kf7sf] cGTodf /x]sf] pQ/ s'l~hsf;Fu bfFHg'xf]nf . 

!= ;xL pQ/df uf]nf] 3]/f nufpg'xf];\ .	

s_ 3gTjsf] PsfO tnsf dWo s'g xf] <

	 c_ kf:sn 	 cf_ Go"6g	 O_ h'n	O{_ s]hL÷3gdL6/

v_ tnsf dWo s'g kf/df0fljs s0fsf] rfh{ wgfTds x'G5 <

	 c_ k|f]6f]g	 cf_ On]S6«f]g		  O_ Go'6«f]g 	 O{_ s'g} klg xf]Og

u_ tnsf dWo s'g rflxF /f;folgs kl/jt{g xf]Og <

	 c_ bfp/f afNg'  	 cf_ kfgL hDg' 	O_ kmnfddf lvof nfUg' 	 O{_ kmn kfSg'

3_ tnsf dWo s'g rflxF wft' xf] <

	 c_ cfof]l8g 		  cf_ k:kmf]/;		  O_ kf/f]	O{_ clS;hg

ª_ bxL dy]/ l3p lgsfNg] k|lqmof s'g ljlwdf k5{ <

	 c_ qmf]df6«f]u|fkmL	 cf_ ;]G6«Lˆo'h];g 		  O_ cf;jg 	 O{_ 5fGg]lqmof

!@= jfikLs/0f, pWj{kftg, cf;jg, qmf]df6f]u|fkmL, ;]lG6«̂ o'lhª cflb ld>0f 5'6\ofpg] ljlwx¿ x'g\ .

!#= cldnf] :jfb x'g] /;fognfO{ cDn elgG5 . cDnn] gLnf] ln6d;nfO{ /ftf] u/fpF5 . 

!$= 6/f]{ jf lttf] :jfb x'g] kbfy{nfO{ Iff/ elgG5 . Iff/n] /ftf] ln6d;nfO{ gLnf] u/fpF5 .

!%= cDn  / Iff/lar k|ltlqmof x'Fbf aGg hfg] t6:y of}lus nfO{ nj0f elgG5 . t6:y nj0fn] ln6d;nfO{ 

s'g} c;/ ub{}g .

!^= wft', cwft' / ldl>t wft'x¿ b}lgs hLjgdf w]/} pkof]uL x'G5g\ .

!&= vfg] g"g, vfg] ;f]8f, l86/h]G6, lkmgf]n, :6]g l/d'e/ cflb b}lgs hLjgdf k|of]u x'g] /;fogx¿ x'g\ .

hfgL /fvf}+ M
!= tna a'emfpg] cª\u|]hL zAb :ofn/L-salary_ n]l6g zAb :ofnfl/od -salarium_ af6 cfPsf] xf] . of] zAbn] 

;]gfx¿nfO{ g"g lsGg lbg] k};f eGg] a'emfFp5 .

@= clxn];Dd kTtf nfu]sf dWo Fluoroantimonic acid -ˆn'/f] PlG6df]lgs Pl;8_ ;aeGbf s8f cDn xf] . of] 

xfO8«f]hg ˆnf]/fO8 / PG6Ldf]6L k]G6fˆnf]/fO8sf] ld>0f xf] . 

cEof; lj|mofsnfk 
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@= vfnL 7fpF eg'{xf];\ .

s_ d]G8]lne k]l/of]l8s 6]andf tTTjx¿nfO{ ==============================sf] a9\bf] qmddf /flvPsf] 5 .

v_ vlgh kbfy{af6 pTkfbg x'g] cDnnfO{ ============================== cDn elgG5 . 

u_ 3f]ndf /x]sf] 3f]ns kbfy{nfO{ k|fKt ug{ ============================ ljlw ckgfOG5 .

3_ kfgLsf] c0f'df ======================= / =============== k/df0f' ldn]sf x'G5g\ .

ª_ ======================== /f]6L km'nfpg k|of]u ul/G5 . 

#= l7s eP l7s lrXg -√_ / a]7Ls eP a]l7s lrXg -X_ k|of]u ug'{xf];\ .

s_ clS;hg / gfO6«f]hg sf]7fsf] tfkqmddf UofF; cj:yfdf /xg] tTTjx¿ x'g\ .

v_ cGgaf6 /S;L agfpg' ef}lts kl/jt{g xf] .

u_ d]G8]lne k]l/of]l8s 6]andf tTTjx¿nfO{ kf/df0fljs ef/sf] a9\bf] qmddf /flvPsf] 

    5 .

3_ c;dfg ld>0fdf  o;sf cjojx¿ Psgfzn] ldl;Psf x'G5g\ .

ª_ /ªx¿sf] ld>0fnfO{ ljleGg dfWoddf aUg lbO{ /ªx¿ 5'6\ofpg] ljlwnfO{ qmf]df6f]u|fkmL elgG5 .

$= hf]8f ldnfpg'xf];\ .

		  cDn			   kfOg] ;|f]t

	 NoflS6s cDn			  ef]u6]

	 ;fOl6«s cDn			   crf/

	 6f6f{/Ls cDn			   sfutL

	 Pl;l6s cDn			   bxL

%= km/s n]Vg'xf];\ .

s_ tTTj / of}lus

v_ 3gTj / ;fk]lIft 3gTj

u_ d]G8]lne k]l/of]l8s 6]an / cfw'lgs k]l/of]l8s 6]an

3_ ef}lts kl/j{tg / /f;folgs k/Ljt{g

ª_ cDn / Iff/ 
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^= sf/0f lbg'xf];\ .

s_ kfgL Pp6f of}lus xf] .

v_ sfutLsf] :jfb cldnf] x'G5 .

u_ ttfpFbf  sk'/ / afn'jfdf ld>0faf6 sk'/ 5'l6G5 .

&= lrq x]/L ;f]lwPsf] k|Zgsf] hjfkm lbg'xf];\ .

s_ lrqdf s'g ljlw b]vfOPsf] 5 <

v_ of] ljlwaf6 5'6\ofpg] Pp6f ld>0fsf] gfd n]Vg'xf];\ .

u_ of] ljlwaf6 s:tf vfn] ld>0f 5'6\ofOPsf] 5 <

*= kfgL / Pdf]lgofsf] c0f'sf] lrq n]Vg'xf];\ .

(= tnsf k|Zgsf] hjfkm lbg'xf];\ .

s_ kbfy{ s]nfO{ elgG5<

v_ 3gTj eg]sf] s] xf] < of] s]df e/ k5{ <

u_ ;aeGbf xn'sf / ux|f}F k|fs[lts tTTjsf] gfd n]Vg'xf];\ .

3_ c0f' / k/df0f'nfO{ kl/eflift ug'{xf];\ .

ª_ k/df0f'df x'g] d'Vo s0fx¿sf] gfd, rfh{ / cjl:yltnfO{  tnsf] h:tf] tflnsf agfP/ 

   b]vfpg[‘xf];\ .
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Gffd rfh{ cjl:ylt

r_ ;f]l8od / ;Nkm/sf] k/df0f' lrq n]Vg'xf];\ .

5_ ef}lts kl/jt{g s] nffO{ elgG5 < o;sf # cf]6f pbfx/0f lbg'xf];\ .

h_ /f;folgs kl/jt{g s] nfO{ elgG5 < o;sf # cf]6f pbfx/0f lbg'xf];\ .

em_ cfw'lgs k]l/of]l8s 6]ansf] hGd s;/L eof] <

`_ ld>0f s]nfO{ elgG5 < tLg tLg cf]6f c;dfg / ;dfg ld>0fsf] pbfx/0f  lbg'xf];\ .

6_ qmf]df6f]u|fkmL ljlwsf af/]df 5f]6s/Ldf n]Vg'xf];\ .

7_ cDn, Iff/ / nj0fsf !÷! cf]6f u'0f n]Vg'xf];\ .

8_ wft' / cwft'df @ cf]6f km/s n]Vg'xf];\ .

9_ ldl>t wft' s] nfO{ elgG5 < o;sf @ cf]6f pbfx/0f n]Vg'xf];\ .

0f_ vfg] g'g / vfg] ;f]8fsf] Pp6f Pp6f u'0f n]Vg'xf];\ .

!)= tnsf ul0flto ;d:of xn ug'{xf];\ .

s_ ;'gsf] 3gTj 1900 kg/m3 5 eg] 5m3 ;'gsf] lk08 slt x'G5 <(95000 kg)

v_ kmnfdsf] 3gTj 8000 kg/m3 5 eg] 44000 kg lk08 x'g] kmnfdsf]  6'qmfsf] cfotg slt x'G5 

   xf]nf <(5.5 m3)

!= 5fGg] lqmof k|of]u u/L cfxfnsf] wldnf] kfgL 5fGg'xf];\ .
@= kf/df0fljs ;ª\Vof 1b]lv20 ;Ddsf tTTjsf] k/df0f' lrq agfpg'xf];\ .

kl/of]hgf sfo{
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dflysf lrqx¿ x]g'{xf];\ . tL lrqx¿ s] s]sf x'g\, lrGg ;Sg'x'G5 < tL lrqx¿ s];Fu ;DalGwt 5g\ < 

dflysf ;a} lrqx¿ rfk;Fu ;DalGwt 5g\ . To;}n] o; kf7df xfdL rfk af/] l;Sb} 5f}F . rfksf] kl/ro, 

PsfO, jfo'd08nLo rfk, t/n kbfy{sf rfk af/] oxfF rrf{ x'g] 5 . kf7 ;'? ug{‘eGbf cl3 tkfO{FnfO{ o; 

af/] s] s] s'/f yfxf /x]5 k/LIf0f u/f}F x} t < To;sf nflu tn ;f]lwPsf k|Zgx¿sf] hjfkm lbg'xf];\ .

kf7 
rfk 

$
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rfk / o;sf] PsfO
sRrL af6f]df lx8\bf k]lG;n lxn ePsf] h'Qf wl:;Psf] tkfO{Fn] b]Vg' ePs} xf]nf . o:tf] lsg x'G5 < e'Q] 

v's'/Ln] eGbf wfl/nf] v's'/Ln] sf6\g lsg ;lhnf] ePsf] xf]nf < 6«ofS6/sf kfª\u|f lsg km/flsnf] agfOPsf] 

xf]nf < oL ;a} s'/f rfk;Fu ;DalGwt 5g\ . j:t'df nfUg] rfk To;df nufOPsf] an / an nfu]sf] 

If]qkmndf e/ kb{5 . k|lt PsfO If]qkmndf nfUg] AfnnfO{ g} rfk (Pressure) elgG5 . dfgf}F A 

If]qkmndf  F an nufOPsf] 5 / ToxfF k}bf x'g] rfk P 5 .

rfksf] kl/efiff cg';f/,

	 rfk Ö an / If]qkmn

		  P= F/A 

If]qkmn oyfjt\ /fvL an a9fOof] eg] rfk a9\5 . cyf{t\ rfk nufOPsf] an;Fu ;dfg'kftL x'G5 . To;}

u/L an l:y/ /fvL If]qkmn a9fpFbf rfk 36\5 eg] If]qkmn 36fpFbf rfk a9\5 . cyf{t\ j:t'n] lbg] rfk 

To;sf] If]qkmn;Fu Jo'tqmdfg'kftL x'G5 .

ansf] PsfO Go'6g-N_ xf] eg] If]qkmnsf] PsfO ju{ld6/ -m2_ xf] . o;sf/0f rfksf] PsfO{ Go'6g k|lt 

ju{dL6/ -N\m2) xf] . o;nfO{ kf:sn klg elgG5 . o;nfO{‘ Pa' n] hgfOG5 .

lqmofsnfk !

Pp6f :ofp jf gf;kftLsf] bfgf lng'xf];\ . ca afF;sf] Pp6f df]6f]-5]p d'7fl/Psf]_ / csf]{ tLvf] l;Gsf 
lng'xf];\ . ca b'a} l;Gsfn] kfnf] kfnf] Tof] kmnnfO{ 3f]Rg'xf];\ . s'g l;Gsfn] 3f]Rbf ;lhnf] x'G5 . o:tf] 
lsg ePsf] xf]nf <

b}lgs hLjgdf b]lvg] rfk;Fu ;DalGwt s]xL 36gfx¿
!= sRrL af6f]df k]lG;n lxnsf] s's'{Rrf wl:;G5 . k]lG;n lxn ePsf] h'Qfsf] s's'{Rrfsf] If]qkmn sd 

ePsfn] o;n] hldgdf w]/} rfk lbG5 / sRrLaf6f]df h'Qfsf] s's'{Rrf wl:;g] u5{ .

@= e'Q] v's'/Lsf] eGbf wfl/nf] v's'/Ln] xfFuf sf6\g ;lhnf] x''G5 . e'Q] v's'/Lsf] eGbf wfl/nf] v's'/Lsf] wf/

sf] If]qkmn sd x'g] x'gfn] o;n] xfFufdf k|xf/ ubf{ a9L rfk lbG5 / xfFuf sf6\g ;lhnf] x'G5 .

#= ;txsf] If]qkmn a9\bf To;n] lbg] rfk sd x'G5 . 6«ofS6/sf] kfª\u|f w]/} km/flsnf] x'g] x'gfn] o;n] 

hldgdf sd rfk lbG5  / h;n] ubf{ lxnf] v]taf/L tyf sRrLaf6f]df lxF8\bf 6«ofS6/sf] kfª\u|f hldgdf 

wl:;Fb}g .

ul0ftLo ;d:of
pbfx/0f ! M 
Pp6f  afs;sf] tf}n 300 Go'6g 5  . olb afs;sf] lkFwsf] If]qkmn 2 ju{ld6/ 5 eg] afs;n] hldgdf 

slt rfk lbG5 <

oxfF, 

afs;sf] tf}n (F) =300 N 

	 If]qkmn (A) =2m

	 rfk (F) =?
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xfdLnfO{ yfxf 5,

	 P = F/A 

	 = 300/2 

	 = 150 N/m2

pbfx/0f @ M
 Pp6f 9'ª\ufn] hldgdf 20 kf:sn rfk lbO/x]sf] 5 . olb 9'ª\ufsf] lkFwsf] If]qkmn 0.5 m2 5 eg] o;sf] 

tf}n slt xf]nf <

oxfF,

	 rfk (P) = 20 Ps

	 If]qkmn (A) = 0.5 m2

	 an (F) =<

xfdLnfO{ yfxf 5 M

	 P = F/A 

	 20= F/0.5 

	  F = 20×0.5 = 10N

ljrf/0fLo k|Zg ! M afn'jfdfly Pp6f OF6fnfO{ km/flsnf] ;tx / ;fF3'/f] ;txlt/af6 /fVbf o;sf] cj:yfdf 
s] leGgtf cfpF5 <

7f];n] cfkm" /x]sf] ;txdf rfk lbP h:t} t/nn] klg cfkm" /x]sf] efF8fdf  rfk lbG5 . t/nn] efF8fdf lbg] 

rfk t/nsf] 3gTj, t/nsf] ulx/fO / u'?Tj k|j]udf e/ kb{5 . t/n kbfy{n] efF8fsf] lkFwdf lbg] rfk 

t/nsf] ulx/fO (h), 3gTj (d) / u'?Tj k|j]u (g) sf] u'0fgkmn;Fu a/fa/ x'G5 .

t/n kbfy{df lbg] rfk (P) = t/nsf] ulx/fO x t/nsf] 3gTj x u'?Tj k|j]u

	 		   P= h×d×g

t/nsf] 3gTj / u'?Tj k|j]u l:y/ ePsf] cj:yfdf t/n kbfy{n] lbg] rfk o;sf] ulx/fO;Fu ;dfg'kflts 

x'G5 . cyf{t\ t/nsf] ulx/fO a9\bf To;n] lbg] rfk klg a9\\5 . To;}u/L t/nsf] 3gTj a9L x'Fbf To;n] 

lbg] rfk klg a9\5 . u'?Tj k|j]u a9\bf klg t/nn] lbg] rfk a9\5 . cyf{t\ t/n kbfy{n] lbg] rfk o;sf] 

3gTj / u'?Tj k|j]u b'a};Fu ;dfg'klts x'G5 .

ul0ftLo ;d:of
pbfx/0f #
s'g} kf]v/Lsf] ulx/fO 5m 5 eg] To;sf] lkFwdf kfgLn] slt rfk lbG5 < -kfgLsf] 3gTj = 1000 kg/m3, 

u'?Tj k|j]u = 9.8 m/s2_

oxfF,

	 ulx/fO (h) = 5m

	 3gTj (d) = 1000 kg\m3

	 u'?Tj k|j]u (g) = 9.8 m\s2
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	 rfk (p) = ?

xfdLnfO{ yfxf 5, 

	 p = h×d×g

	  = 5×1000×9.8

	  = 49000 pa

pbfx/0f $
Pp6f kfgLsf] 6\ofª\sLdf kfgL el/Psf] 5 . olb kfgLsf] 3gTj 1000 kg/m3 / u'?Tj k|j]u 9.8m/s2  / 

To;n] lbg] rfk 20000 Pa 5 eg] 6\ofª\sLsf] ulx/fO slt xf]nf <

oxfF,

	 3gTj (d) = 1000 kg\m3

	 rfk (P) = 20000 Pa

	 u'?Tj k|j]u (g) = 9.8 m\s2

	 ulx/fO (h) = ?

xfdLnfO{ yfxf 5 M 

	 P = hdg

	 20,000 = h×1000×9.8

	 h×9800 = 20,000

	 h = 200009800 

	 = 2.04 m

ljrf/0fLo k|Zg @ M z'¢ kfgLn] eGbf g'gkfgLn] lsg a9L rfk lbG5 <

jfo'd08nLo rfk (Atmospheric Pressure)

jfo'k08nLo rfk af/] cWoog ug{ tnsf] /]l8of] ;+jfb ;'Gg'xf];\ .…xfd|f] /]l8of]Ú n] xKtfdf Ps k6s k|To]

s zlgjf/ …lh1f;' lj1 6]lnkmf]g ;+jfbÚ sfo{qmd ;~rfng ub{5 . To; ;+jfbdf /]l8of] :6];gdf /x]sf 

lj1nfO{ kmf]g u/]/ hf] ;'s}n] k|Zg ;f]Wg ;S5g\ . lj1n] lbg] pQ/ /]l8of] t/ª\u k'Ug] ;a} 7fpFaf6 ;'Gg 

;lsG5 . oxfF ljleGg k|Zgstf{ / xfd|f] /]l8of] sf lj1larsf] 6]lnkmf]g ;+jfb lbOPsf] 5 . of] ;+jfb /fd|/L 

k9\g'xf];\ .

lj1 M gd:sf/, x]Nnf] sf] af]Ng'eof] < xfd|f] /]l8of] sf] lj1 lh1f;' ;+jfbdf oxfFnfO{ :jfut 5 . s[kof 

tkfO{Fsf] lh1f;f /fVg'xf];\ . 

klxnf] k|Zgstf{ M gd:sf/, d w/fgaf6 ljdn /fO{ . dnfO{ jfo'k0nLo rfk eg]sf] s] xf] < atfOlbg'xf]nf .

lj1 M x'G5, n ;'Gg'xf];\ x} ljdn hL . k[YjL jl/kl/af6 xfjfn] 3]l/Psf] 5 . k[YjL jl/kl/sf] xfjfsf] of] 

txnfO{ jfo'd08n elgG5 . jfo'd08ndf /x]sf] xfjfsf] tf}n x'g] x'gfn] o;n] k[YjLsf] ;txdf rfklbG5 . 

k[YjLsf] ;txsf] PsfO If]qkmndf kg{ hfg] xfjfsf] rfknfO{ jfo'd08nLo rfk elgG5 . ;d'Gb| ;txdf kg]{ 

jfo'd0nLo rfknfO{ :6of088{ jfo'd08nLo rfk elgG5 . o;sf] dfg 760mmHg x'G5 . o;nfO{ 

1 P6d;lkmo/ jf 100000 kf:sn klg elgG5 . x;\ ljdn hL, tkfO{Fsf] lh1f;f k"/f eof] xf]nf . 



69hLjg hut\ / k|ljlw M tx #

ljdn M wGojfb ;/ . s] k[YjLsf] ;a} 7fpFdf jfo'd08nLo rfk a/fa/ x'G5 <

lj1 M x'Fb}g . ;d'Gb| ;txaf6 hlt hlt xfdL dfly hfG5f}F jfo'd08nLo rfk plt plt 3\6b} hfG5  . 

t/fO{df eGbf sf7df8f}Fdf jfo'd08nLo rfd sd x'G5  . ;d/dfyfsf] 6'Kkf]df jfo'd08nLo rfk emg} sd 

x'G5 . ;u/dfyfsf] 6'Kkf]df jfo'd08nLo rfk nueu 300 mmHg x'G5 .

ljdn M wGojfb ;/ .

lj1 M x]Nnf], tkfO{Fsf] z'egfd < sxfFaf6 af]Ng'eof] < s[kof lh1f;f klg elgxfNg'xf]nf .

bf];|f] k|Zgstf{ M gd:sf/ ;/, d wgu9Laf6  /d]z rf}w/L . e/v/} tkfO{F+n]  w/fgsf] lh1f;' ;fyLnfO{ 

eGg' ePsf] jfo'd08nLo rfksf] s'/f ;'g]F . jfo'd08nn] rfk lbG5 eg] s'/f s;/L yfxf kfpg ;lsG5 <

lj1 M x'G5, /d]z hL . o;nfO{ k|of]ufTds tl/sf af6 k'li6 ug{ ;lsG5 . d Pp6f k|of]u atfpF5' . of] 

;+jfbkl5 tkfO{Fn] 3/df To;sf] cEof; ug'{xf]nf .  n ;'Gg' x} t .

Pp6f sfFrsf] lunf;df 6Dd kfgL eg'{xf];\ . ca Pp6f kf]:6sf8{n] xfjf gl5g]{ u/L lunf;sf] d'v 

5f]Kg'xf];\ . To;kl5 Ps xftn] kf]:6sf8{ yfd]/ lj:tf/} lunf; pN6fpg' xf];\ / lj:tf/} kf]:6sf8{af6 xft 

x6fpg'xf];\ . kf]:6 sf8{ em5{ ls emb}{g, cjnf]sg ug'{xf];\ .

o;f] ubf{ kf]:6sf8{ emb}{g / lunf;sf] kfgL kf]lvFb}g . jfo'd08ndf /x]sf] xfjfsf] rfkn] kf]:6sf8{ yfd]sf] 

x'gfn] g} kf]:6 sf8{ gv;]sf] xf] / kfgL gkf]lvPsf] xf] . o;af6 jfo'd08nLo rfk x'G5 eGg] s'/f k|dfl0ft 

x'G5 .

o:t} c¿ k|of]u klg ug{ ;lsG5 . tkfO{F+n] k':tsfnoaf6 jfo'd08nLo rfk;DaGwL k':tsx¿ NofP/ o:tf 

y'k|} ljlw cWoog ug{ ;Sg'x'G5 .

/d]z rf}w/L M wGojfb ;/, p;f] eP csf]{ Pp6f k|of]u klg atfO{lbg ;Sg'x'G5 <

lj1 M x'G5, x'G5 /d]z hL . csf]{ Pp6f k|of]u klg atfpF5' . Pp6f l6gsf] efF8fdf cfwf hlt kfgL /fv]/ 

kfgLnfO{ pdfNg'xf];\ . kfgL pDn]kl5 l6gsf] efF8fsf] lasf]{ 6Dd x'g] u/L nufpg'xf];\ . To;kl5 l6gsf] efF8f]

nfO{  wf/f]sf] lr;f] kfgLdf lehfpg'xf];\ . o;f] ubf{ s] x'G5 < cjnf]sg ug'{xf];\ . wf/fsf] kfgLdf efF8fnfO{ 

lr:ofpFbf  l6gsf] efF8f] s'lRrg k'U5 . o:tf] s;/L ePsf] xf]nf < ha  l6gsf] efF8fsf] kfgLnfO{ 

ttfpF5f}F afkmn] l6gleqsf] ;a} xfjf aflx/ lgsfN5 . lasf]{ aGb u/L l6gnfO{ lr:offpFbf kfgLsf] afkm  

lrl;P/ kfgLdf kl/0ft x'G5 / a§fleqsf] xfjfsf] rfk w]/} 36\5 . o:tf] cj:yfdf aflx/sf] xfjfsf] rfksf] 

lyrfOaf6 a§f s'lRrG5 . a'‰g'eof] t  /d]z hL <

/d]z M a'em]F ;/ . x;\ ;/nfO{ w]/} w]/} wGojfb .

lj1 M x]Nnf] gd:sf/, sxfFaf6 sf] af]Ng'eof] < s[kof cfˆgf] k|Zg klg /flvxfNg'xf]nf <

t];|f] k|Zgstf{ M ;/ gd:sf/ . d lrtjgaf6 ;ljgf zfSo . jfo'd08nLo rfksf cfwf/df b}lgs hLjgdf 

ul/g] sfdx¿ s] s] xf]nfg\ <

lj1 M /fd|f] k|Zg ;f]Wg'eof] . xfd|f] b}lgs hLjgdf ul/g] y'k|} sfddf jfo'd08nLo rfksf] e"ldsf /x]sf] 

5 . jfo'd08nLo rfksf cfwf/df sfd ug]{ pks/0fx¿df kfgL tfGg] kDk, xfjf lbg] kDk cflb kb{5g\ . 

To:t} snddf d;L eg]{, gnLaf6 k]o kbfy{ lkpg], d'vn]  kfOkdf tfg]/ ulx/f] 7fpFaf6 aflx/ kfgL aflx/ 

lgsfNg] h:tf sfddf jfo'd08nLo rfksf] e"ldsf 5 .

;ljgf M x; ;/ 3Gojfb .
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lj1 M x]Nnf] gd:sf/, sxfFaf6 sf] af]Ng'eof] < oxfFsf] lh1f;f s] 5 <

rf}yf] k|Zgstf{ M gd:sf/ ;/, d ofª\hL z]kf{ . ;f]n'v'Da'sf] ;Nn]/Laf6 . jfo'd08nLo rfk s;/L gflkG5 

atfOlbg'x'G5 ls <

lj1 M jfo'd08nLo rfk gfKg] pks/0fnfO{ Aof/f]ld6/ elgG5 . ds{/L Aof/f]ld6/df ds{/L -kf/f]_ el/Psf] 1m 

nfdf] gnLnfO{ ds{/L el/Psf] efF8fdf 3f]K6ofOPsf] x'G5 . jfo'd08nLo rfk a9\bf efF8fsf] ds{/Ldf xfjfsf] 

lyrfO a9\5  / gnL leqsf] kf/f] dflylt/ r9\5 . jfo'd08nLo rfk 36\bf efF8fsf] kf/f]df xfjfsf] bafa 

36\5 / gnL leqsf] kf/f] tn em5{ . Aof/f]ld6/sf] gnLdf cª\sx¿ clª\st ul/Psf x'G5g\ . gnLleqsf] 

kf/f]sf] ;txn] gnLsf] ;txdf b]vfOPsf cª\ssf cfwf/df jfo'd08nLo rfk gflkG5 . t/n kbfy{ gePsf] 

Aof/f]ld6/ klg lxhf] cfh k|of]udf cfPsf] 5 .  To;nfO{  Pg]¥jfO8 Aof/f]ld6/ elgG5 .

ofª\hL M wGojfb ;/ .

lj1 M cfb/0fLo ;|f]tfx¿,  xfd|f] lgwf{l/t ;do ;lsPsf] 5 . cfhsf] /]l8of] sfo{qmddf ;xefuL ;a}nfO{ 

xflb{s wGojfb lbFb} cfhsf] sfo{qmd oxLF ;dfkg x'G5 . wGojfb gd:sf/ . 

lqmofsnfk !

glhs}sf] s'g} k|of]uzfnfdf uP/ Aof/f]ld6/n] jfo'd08nLo rfk s;/L dfkg ubf]{ /x]5 cjnf]sg ug'{xf];\ . 

;Demg'kg]{ d'Vo a'bfFx¿ 
!= k|lt PsfO If]qkmndf kg{ hfg] annfO{ g} rfk elgG5 . rfknfO{ Go'6g k|ltju{ ld6/ cyjf kf:sn 

   PsfOdf gflkG5 . 

@= t/n kbfy{n] lbg] rfk t/nsf] ulx/fO, 3gTj / u'?Tj k|j]usf] u'0fgkmn;Fu a/fa/ x'G5 . 

		  P =h×d×g

#= k[YjLsf] jl/kl/ /x]sf] xfjfsf] ;txnfO{ jfo'd08n elgG5 . 

$= jfo'k08ndf /x]sf] xfjfn] k[YjLsf] ;txsf] PsfO If]qkmndf lbg] rfknfO{ jfo'd08nLo rfk elgG5 .

%= ;d'b| ;txsf] jfo'd08nLo rfknfO{ :6of088{ jfo'd08nLo rfk elgG5 . :6of088{ jfo'k08nLo rfk    	

   a/fa/ 760 mmHg x'G5 . 

^= jfo'k08nLo rfk gfKg] pks/0fnfO{ Aof/f]ld6/ elgG5 .

hfgL /fvf}F
!= jfo'd08ndf xfjfn] lbg] rfk / xfd|f] z/L/ leqsf] rfk a/fa/ x'g] x'gfn] jfo'd08nLo rfksf] lyrfOaf6 

xfd|f] z/L/ s'lRrFb}g / xfdLnfO{ rfksf] cg'ej x'Fb}g .

@= k[YjLsf] ;aeGbf ulx/f] ;d'Gb|L efu d]l/ofgf 6]«Gr xf] . o; :yfgdf kfgLn] lbg] rfk 1086 af/ 5 . of] 

:6of08{ jfo'd08nLo rfkeGbf 1071 u'0ff a9L x'G5 .
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o; kf7df tkfO{Fn] s] s] s'/f l;Sg'eof], ca  cfkm}F k/LIf0f ug'{xf];\ . o;sf nflu tnsf k|Zgsf] pQ/ 

lbg'xf];\ . cfkm"n] lbPsf] pQ/ ;xL eP gePsf] yfxf kfpg kf7sf] cGTodf /x]sf] pQ/ s'l~hsf x]g{‘xf];\ .

!= ;xL pQ/df uf]nf] 3]/f nfufpg'xf];\ .
s_ t/n kbfy{sf] ulx/fO a9\bf To;n] lbg] rfk s] x'G5 <

    c_ 36\5		  cf_ a9\5	 O_ ;dfg /xG5 	 O{_ 36a9 h] klg x'g ;S5

v_ tnsf] s'g ;"q l7s 5 <

    c_ P = hdg	 cf_ h = pdg	 O_ d = hpg		  O{_ g = phd

u_ ;d'b| ;txsf] rfk slt x'G5 <

    c_ 750 mmHg	 cf_ 1520mmHg  O_ 105mmHg	 O{_ 760mmHg

3_ jfo'd08nLo rfk gfKg] pks/0fnfO{ s] elgG5<

    c_ ydf]{ld6/ 	 cf_ xf8«f]ld6/	 O_ Aof/f]ld6/		  O{_ NofS6f]ld6/

@= vfnL 7fpF eg'{xf];\ . 
s_ t/nsf] ulx/fO / u'?Tj k|j]u l:y/ ePdf t/n kbfy{n] lbg] rfk o;sf] ================;Fu ;dfg'kflts 

x'G5 .

v_ t/n kbfy{ k|of]u gePsf] Aof/f]ld6/ nfO{ =========================== Aof/f]ld6/ elgG5 .

u_ ;d'b|sf] ;txaf6 dflylt/ cfpFbf jfo'd08nLo rfk ==================== hfG5 . 

3_ j:t'n] lbg] rfk j:t'sf] ============ / ============== df e/ k5{ .

#= l7s eP l7s lrXg -√ _ / a]l7s eP a]l7s lrXg -x_ lbg'xf];\ .
s_ k[YjLdf ;aeGbf a9L jfo'd08nLo rfk ;u/dfyfsf] 6'Kkf]df x'G5 .

v_ g'gkfgLn] z'4 kfgLn] eGbf a9L rfk lbG5 .

u_ ;'O{ lbg] sfdn] jfo'd08nLo rfk;Fu s'g} ;DaGw /fVb}g .

3_ 760 mmHg a/fa/ 1 P6dl:kmo/ x'G5 .

$= tnsf k|Zgsf] hjfkm lbg'xf];\ .
s_ rfk s]nfO{ elgG5 < o;sf] k|dfl0fs PsfO s] xf] <

v_ 7f]; j:t'n] lbg] rfk s'g s'g s'/fdf e/ k5{ <

u_ t/n kbfy{n] lbg] rfk s'g s'g s'/fdf e/ k5{ <

3_ jfo'd08nLo rfk eg]sf] s] xf] <

ª_ jfo'd08nLo rfksf cfwf/df sfdug]{ # cf]6f pks/0fsf] gfd n]Vg'xf];\ .

cEof; lj|mofsnfk 
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r_ Aof/f]ld6/ s]nfO{ elgG5 < o;n] s;/L sfd u5{ <

5_ Pg]¥jfO8 Aof/f]ld6/ eg]sf] s] xf] <

%= lrq x]/L ;f]lwPsf k|Zgsf] hjfkm lbg'xf];\ .
 s_ lrqdf lbPsf] pks/0f s'g xf] <

 v_ o;n] s] sfd u5{ <

^=sf/0f lbg'xf];\ .
s_ pRrfO{ k[YjLsf] ;txdf prfO a9\b} hfFbf jfo'd08nLo rfk 36\5 .

v_ 3/sf] dflyNnf] tnfsf] eGbf e'OF tnfsf] wf/fdf a9L kfgL cfpF5 .

kf7–!
an / ult
k"j{1fg k/LIf0f cEof;

!= s_ cf		  v_ c		  u_ O		  3_ O{

@= s_ ;/noGq	 v_ult cg'kft	u_ ult	3_ u'?Tj an

#=uf]nf] 3]/f nufpg'kg]{ oGq Ö xjfOhxfh, sDKo'6/, cf]eg, /]n

ljrf/0fLo k|Zg

!= ann] j:t'sf] lbzf kl/jt{g ug{ ;S5 . To;}sf/0f an nufP/ x]G8n 3'dfpFbf ;fOsnsf] lbzf kl/

jt{g x'G5 .

@= ;fwf/0f oGq gePsf] eP xfdLn] b}lgs hLjgdf ug'{kg]{ w]/} sfdx¿ ;lhn} ug{ ;Sg] lyPgf}F .

l;sfO k/LIf0f cEof;

!= s_ O		  v_ c		  u_ O{ 		  3_ O

@= s_ rfn		  v_ :s]n/	 u_ t];|f]		 3_ k|j]u

#= s_×	v_×	 	 u_√		  3_√		  ª x

$= s_ 6«sdf nufPsf] kmNofs		 v_df]6/sf] :6]l/ªu_ Hofs :qm'			

3_ aGr/f] ª_ ;/f}tf

%= pQf]nsx¿ -uf]nf] 3]/f nufpg'kg]{ _

 lrD6f, hfFtf], Ps kfª\u|] 7]nfuf8L, t/fh', n§fO{, un, s}rL

^= 

s_ t/fh'df an / ef/sf] lardf cfnDa /x]sf]n] of] klxnf] bhf{sf] pQf]ns xf] .

v_ k]rs;n] g6 vf]Ng] / s:g] sfd ;lhn} ug{ ;3fpF5 To;}n] of] ;fwf/0f oGq xf] .

u_ j]usf] dfg x'G5 t/ lbzf x'Fb}g . To;}n] j]u :s]n/ /flz xf] .

pQ/ s'l~hsf
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&=km/s n]Vg'xf];\

s_ j]u / ult	

v_ nfut sfo{ / pTkflbt sfo{

u_ oflGqs kmfObf / ult cg'kft		

j]u	 Ult

s_ k|lt ;do kf/ u/]sf] b'/LnfO{ j]u elgG5 s_k|lt ;do ;f]emf] /]vfdf kf/ u/]sf] b'/LnfO{    
ult elgG5

v_ of] :s]n/ /flz xf] v_ of] e]S6/ /flz xf]

nfut sfo{ pTkflbt sfo{

s_ann] u/]sf] sfo{nfO{ nfut sfo{ elgG5 . s_ ef/ / nf]8df ePsf] sfo{nfO{ pTkflbt sfo{ 
elgG5 .

 v_ nfut sfo{ a9L x'G5 . v_ pTkflbt sfo{ nfut sfo{eGbf sd x'G5 .

oflGqs kmfObf ultcg'kft

 s_ ef/ / ansf] cg'kftnfO{ of-lGqs kmfObf 
elgG5 .

s_ ann] kf/ u/]sf] b'/L / dfgn] kf/ u/]sf] b'/
LnfO{ cg'kft elgG5 .

v_ 3if{0fsf] c;/ x'G5 . v_ 3if{0fsf] c;/ x'Fb}g .

u_ oflGqs kmfObf ult cg'kfteGbf hlxn] klg 
sd x'G5 .

 u_ ult cg'kft hlxn] klg oflGqs lskmfotL 
eGbfa9L x'G5 .
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3_ ;fwf/0foGq / hl6n oGq

;fwf/0f oGq hl6n oGq

s_o;sf] agfj6 ;fwf/0f x'G5 s_o;sf] agfj6 hl6n x'G5

v_o;nfO{ rnfpg OGwg rflxFb}g v_o;nfO{ rnfpg OGwg rflxG5

kf7–@
sfo{, zlQm / ;fdYo{

!= s_ O		  v_ c		  u_O{		  3_ cf		  ª_O{

@= s_ ydf]{ld6/	 v_ oflGqs t/ª\u		  u_ a/fa/

3_ nfO6lgª /8	 ª_ r'DasLo j:t'

#= 

es'08f] xfGg prflnPsf] v'§f Ö l:yltzlQmax]sf] xfjf Ö rfnzlQm

n]8Pl;8 ;]n Ö /f;folgs zlQm, an]sf] cfuf] Ö tfkzlQm

r'Das Ö r'DasLo zlQm, 3'ld/x]sf] kª\vf Ö rfnzlQm

$= 

s_ vfgf	 v_an]sf] sf]Onf	 u_ pl8/x]sf] r/f	 3_ tlGsPsf] wg'if

ª_ alh/x]sf] afF;'/L

ljrf/0fLo k|Zg

!= ttfPsf] kfgLaf6 xfd|f] 5fnfdf tfk ;5{ eg] a/km 5'Fbf xfd|f] xftaf6 a/kmdf tfk ;5{ . To;}n] tftf] 

kfgL 5'Fbf tftf] cg'ej x'G5 eg] a/km 5'Fbf lr;f] nfU5 . 

@= tfk hlxn] klg a9L tfkqmdsf] j:t'af6 sd tfkqmdsf] j:t'df ;5{ . pdfn]sf] kfgL / lr;f] kfgL 

ld;fpFbf pdfn]sf] kfgLaf6 tfk lr;f] kfgLdf ;5{ . o;n] ubf{ pdfn]sf] kfgLsf] tfkqmd 36\5 eg] lr;f] 

kfgLsf] tfkqmd a9\5 .  o;af6 ld>0f kfgLsf] tfkqmd g'xfpg pko'St x'G5 .

#= kmnfd ;'rfns xf] To;}n] o;df tfk ;5{ t/ sf7 s'rfns xf] / o;df tfk ;b}{g . To;}n] Ps 5]pdf 

cfuf]df xfNbf kmnfdsf] /8 tfT5 t/ sf7 tfTb}g .

$= wft'sf] rDrfn] yfnnfO{ lxsf{pFbf yfndf sDkg x'G5 / cfafh cfpF5 .

%= r'Dassf] 5]pdf /x]sf r'DasLo w'|jx¿df r'Dassf] tfGg] zlQm ;aeGbf a9L x'G5 . To;}n] kmnfdsf] 

w'nf]df /fv]/ p7fpFbf r'Dassf] 5]pdf w'nf] w]/} 6fFl;Psf] x'G5 .

l;sfO k/LIf0f cEof; 

!= s_ c	 v_O{	 u_ O		  3_O

@= s_ cg'Wb}{o{		 v_ sfo{	 u_sGs]e		  3_ >]0fLqmd

#= s_√		 v_ √		  u_√	 3_ ×	 ª_ ×

%= s_ Go'6g	 v_ h'n		 u_ jf6		 3_ s]hL
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^= km/s n]Vg'xf];\

s_ sfo{ / zlQm	

v_ sfo{ / ;fdYo{

ª_ ;dfgfGt/ h8fg / >]0fLqmd h8fg

u_ l:yltzlQm / rfnzlQm

sfo{ zlQm

@=of] zlQmsf] c;/ xf] @=of] sfo{sf] sf/s xf] 

v_o;nfO{ rnfpg OGwg rflxFb}g v_o;nfO{ rnfpg OGwg rflxG5

sfo{ ;fdYo{

!=an / b'/Lsf] u'0fgkmnnfO{ sfo{ elgG5 !=sfo{ ug]{ b/nfO{ ;fdYo{ elgG5

@=o;sf] PsfO h'n xf] @=o;sf] PsfO jf6 xf] 

;dfgfGt/ h8fg >]0fLqmd h8fg

!=;a};]nsf] wg kIf Pp6f ljGb' / C0fkIf csf]{ 
Pp6f ljGb'df x'g] u/L  ul/g] ;]nx¿sf] 
h8fgnfO{ ;dfgfGt/ h8fg elgG5 

!=Pp6f ;]nsf] wg w'|j csf]{ ;]nsf] C0fw'|j lt/ 
kf/L ;]n h8fg ug'{nfO{ >]0fLqmd h8fg elgG5 .

@=ef]N6]h a9\5 @=ef]N6]h oyfjt\ /xG5 .

l:yltzlQm rfnzlQm

!=l:ylt jf cfsf/sf sf/0f k}bf x'g] zlQmnfO{ 
l:yltzlQm elgG5

!=rfn cj:yfsf] j:t'df x'g] zlQmnfO{ rfnzlQm 
elgG5
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r_ tfk / tfkqmd	

Tfk Tfkqmd

tfk eg]sf] Ps k|sf/sf] zlQm xf] . j:t'sf] tftf]kg jf lr;f]kgsf] dfqfnfO{ tfkqmd 
elgG5 

tfksf] k|fdfl0fs PsfO{ h'n xf] tfkqmdsf] k|fdfl0fs PsfO s]lNeg xf]

of] tfkqmdsf] sf/0f xf] of] tfksf] c;/ xf]

5_ k|of]uzfnf ydf]{ld6/ / lSnlgsn ydf]{ld6/

h_ sGs]e P]gf / sGe]S; P]gf

k|of]uzfnf ydf]{ld6/ lSnlgsn ydf]{ld6/

!=k|of]uzfnfdf j:t'sf] tfkqmd gfKg k|of]u  
x'G5

!=dflg;sf] z/L/sf] tfkqmd gfKg k|of]u x'G5 

@=o;df 37°C b]lv 42°C ;Ddsf cª\s cª\lst 
x'G5g\

@=o;df -10°C b]lv 110°C ;Ddsf cª\s cª\
lst x'G5g\

sGs]e P]gf sGe]S; P]gf

P]gfsf] ;tx vf]lkN6f] k/]sf] x'G5 P]gfsf] ;tx dfly p7]sf] x'G5

k|sfznfO{ s]lGb|t u5{ k|sfznfO{ ljs]lGb|t u5{

jf:tljs / 7'nf] cfs[lt lbG5 cjf:tljs / ;fgf] cfs[lt lbG5 
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%= sf/0f lbg'xf];\ 

s_ zlQm eg]sf] sfo{ ug{ ;Sg] Ifdtf xf] . zlQmsf] vkt x'Fbf g} sfo{ x'G5 . To;}n] oL b'a} cGt;{DalGwt 

5g\ .

v_ sfo{ eg]sf] an / b'/Lsf] u'0fgkmn xf] . b'/L z"Go eP sfo{ :jtM z"Go x'G5 . To;}n] sfo{ x'g b'/L kf/ 

u/]s} x'g'k5{ .

u_ Wjlg dfWodsf c0f'x¿df oflGqs zlQmsf ¿kdf k|jflxt x'G5 . To;}n] Wjlg oflGqs t/ª\u xf] .

3_ Wjlgsf] k|;f/0f x'g dfWod rflxG5 . To;}n] z"Godf Wjlg k|;f/0f x'Fb}g .

ª_ P]gfsf] ;tx ;dtn ePsfn] o;n] k|sfzsf] lgoldt k/fj{tg u5{ . o;}sf/0f P]gf 6NsG5 .

r_ r6\ofª\ kg{af6 hf]ufpg cUnf] 3/df nfO6lgª /8 /flvPsf] x'G5 .

^= 

s_ ;]nsf] ;dfgfGt/ ;d"xLs/0f

v_ hDdf ef]N6]hÖ Pp6f ;]nsf] ef]N6]h Ö 1.5 

u_ nfdf] ;do ;Dd s/]G6 lbG5 .

kf7–#
kbfy{ / o;sf u'0f

!= s_ c	 v_ O		  u_ O{ 		  3_ O		  ª_ cf		  r_ O

@= s_ NoflS6s	 v_ qmf]df6f]u|fkmL	 u_ x'Fb}g 	 3_ t/n	 ª_ ;f]l8od  afOsfaf{]g]6

#= uf]nf] 3]/f nufpg'kg]{  j:t' M :oflg6fOh/, l86/h]G6, ;fa'g, :6]g l/d'e/, km]gf]n

ljrf/0fLo k|Zgx¿

!= a/kmsf] ;fk]lIfs 3gTj (0.92) kfgLsf] ;k]]lIfs 3gTjeGbf sd ePsf]n] a/km kfgLdf t}l/Psf] xf] .

@= sfFrf kmnx¿ kfSbf To;df w]/} /;fogx¿df km]/abn cfpF5 . To;}n] of] /f;folgs kl/jt{g xf] .

#= lkF8fn' jf ss{nf]df /x]sf] Iff/n] 3fF6L tyf lha|f] sf]Sofpg] ePsf]n] To; Iff/nfO{ gi6 ug{ cldnf] 

xflnPsf] xf] .

$= tfdf ;'rfns wft' xf] . wft'df x'g] 8lS6ln6Lsf] u'0f / ;'rfns x'g] u'0fn] ubf{ tfdfnfO{ tf/ agfpg 

k|of]u ul/Psf] xf] .

l;sfO k/LIf0f cEof;

!= s_ O{	 v_ c u_ cf 	   3_ O 	     ª_ cf

@= s_ kf/df0fljs ef/	 v_ csfa{gs	u_ cf;jg	 3_ xfO8«f]hg / clS;hg ª_ vfg] ;f]8f

#= s_ ×	 v_ ×	 u_ √	 3_ ×	 	 ª_ √
$= s_ bxL	  v_ sfutL 	   u_ ef]u6] 	      3_ crf/
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%= km/s n]Vg'xf];\ .

s_ tTTj / of}lus

v_ 3gTj / ;fk]lIft 3gTj

u_ d]G8]lne k]l/of]l8s 6]an / cfw'lgs k]l/of]l8s 6]an

3_ ef}lts kl/jt{g / /f;folgs kl/jt{g

tTTj of}lus

!=Ps} k|sf/sf k/df0f' ldn]/ aG5 . !=PseGbf a9L k|sf/sf k/df0f' ldn]/ aGb5 .

@=cGo kbf{ydf 6'S¥ofpg ;lsFb}g . @=cGo kbfy{df 6'S¥ofpg ;lsG5 .

3gTj ;fk]lIft 3gTj

!=kbfy{sf] PsfO cfotgsf] lk08nfO{ 3gTj 
elgG5 .

!=kbfy{sf] 3gTj / 4oC sf] kfgLsf] 3gTjsf] 
cg'kftnfO{ ;fk]lIft 3gTj elgG5 .

@=o;sf] PsfO kg/m3 xf] . @= o;sf] PsfO xF'b}g .

d]G8]lne k]l/of]l8s 6]an cfw'lgs k]l/of]l8s 6]an

!=o;df tTTjx¿nfO{ ltgsf] kf/df0fljs ef/sf] 
a9\bf] qmddf /flvPsf] 5 .

!=o;df tTTjx¿nfO{ ltgsf] k/df0fljs ;ª\
Vofsf] a9\bf] qmddf /flvPsf] 5 .

@=o;df w]/} sdhf]/Lx¿ 5g\ . @=d]G8]lne k]l/of]l8s 6]ansf sdhf]/L o;df 
x6fOPsf 5g\ .

eff}lts kl/jt{g /f;folgs kl/jt{g

!=kbfy{sf] cfsf/,;fOh, cj:yf cflb ablnG5 
t/ c0f' ;+/rgf oyfjt\ x'G5 .

!=kbfy{sf] cfsf/, ;fOh, cj:yf dfq xf]Og c0f' 
;+/rgf g} ablnG5 .

@=gofF kbfy{ aGb}g . @=gofF kbfy{ aGb5 .

#=kl/jt{g c:yfoL x'G5 . #=kl/jt{g :yfoL x'G5 .
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ª_ cDn / Iff/

^= sf/0f lbg'xf];\ .

s_ kfgL xfO8«f]hg / clS;hg k/df0f' ldn]/ aGg] ePsfn] of] Pp6f of}lus xf] .

v_ sfutLdf ;fOl6«s cDn kfOg] x'gfn] o;sf] :jfb cldnf] x'G5 .

u_ ttfpFbf sk'/ ;f]em} 7f];af6 UofF;df kl/0ft eO{ dflylt/ hfG5  eg] afn'jf  7f];s} ¿kdf oyfjt\ /

xG5 . To;}n] ttfpFbf sk'/ / afn'jfsf] ld>0faf6 sk'/ 5'l§G5 .

&= 	 s_ ;]lG6«̂ o'h];g

	 v_ ;]lG6«̂ o'h];g lqmd;lxtsf] b'w .

	 u_ ux|fF} / xn'sf s0f x'g] ld>0f 5'6\ofOG5 .

kf7–$ rfk

k"j{1fg k/LIf0f cEof;

!= s_ c	 v_ cf		 u_ O{		  3_ O{

@= s_ Aof/f]ld6/	 v_ 760mmHg	u_ kf:sn	 3_ a9\5

#= uf]nf] 3]/f nufpg] pks/0f Ö kfgL tfGg] kDk, xfjf lbg] kDk, snddf d;L eg]{, gnLaf6 lr;f] k]o 

lkpg]

ljrf/0fLo k|Zgx¿

!= km/flsnf] ;txlt/ af6 /fVbf OF6 afn'jfdf sd ulx/fOdf k'U5 eg] ;fF3'/f] ;txaf6 /fVbf a9L ulx/

fOdf k'U5 lsgeg] km/flsnf] ;txn] eGbf ;fF3'/f] ;txn] a9L rfk lbG5 .

@= z'4 kfgLsf] eGbf g'gkfgLsf] 3gTj a9L ePsfn] o;n] a9L rfk lbG5 .

l;sfO k/LIf0f cEof;

!= s_ cf 	 v_ c 		 u_ O{ 		  3_ O

@= s_ 3gTj		  v_ P]g]¥jfO8 	 u_ 36\b}	 3_ tf}n / If]qkmn

#= s_ ×	 v_ √		  u_ ×		  3_ √
%= s_ ds{/L Aof/f]ld6/

   v_ jfo'd08nLo rfk gfKg] sfd u5{ .

^= s_ prfO a9\b} hfFbf xfjfsf] ulx/fO 36\b} hfg] ePsfn] jfo'd08nLo rfk 36\5 .

v_3/sf] tNnf]tnfsf ulx/fO a9L ePsf sf/0f rfk a9\5 / tNnf]tnfsf] wf/faf6 a9L kfgL cfpF5 .

cDn Iff/

!=:jfb cldnf] x'G5 . !=:jfb tLtf] jf 6/f{] x'G5 .

@=lgnf] ln6d;nfO{ /ftf] u/fpF5 . @=/ftf] ln6d;nfO{ gLnf] u/fpF5 .
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