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Ôù mgl	 Ôj úoHdj 

Ôù mgl 01
nyq ffi,sl Ôúshl=f.a foayfha tla ixúOdk uÜgula f,i mgl ms<sn`o j 10 fY%aKsfha § 

Tn wOHhkh lr we;' mgl ms<sn`o ;jÿrg;a yeoEÍu fuu mßÉfþofha § isÿ 

flf¾'

1'1	 Ydl mgl

Ydl mgl ms<sn`o j wOHhkh i`oyd  1'1 l%shdldrlfuys ksr; fjuq' 

wjYH øjH

nq,;a m;%hl há wmsp¾óh isúhla" w¾;dm,aa ;=kS fþohla" l=v¿ jeks Ydl 

l`ol ;=kS yrialvla

l%uh

²² by; i|yka l< Ydl fldgia wdOdrfhka ;djld,sl lod ms<sfh, 

lr.kak'

²² tajd wKaùlaIhla wdOdrfhka ksÍlaIKh lrkak' 

²² .=re;=udf.a$.=re;=ñhf.a iydh we;sj ffi, iuQykfhka iEÿkq mgl  

y`ÿkd .ekSug W;aidy lrkak'

1'1 rEmh ¡ úúO Ydl mgl wdf,dal wKaúlaIfhka  fmfkk wdldrh

 

úúO Ydl mgl j¾. we;s nj Tn by; l%shdldrlfï § wOHhkh lrkakg we;' 

tfukau úúO i;a;aj mglo we;' fï wkqj Ôù foay ;=< úúO ffi, j¾. we;s 

nj;a fndfyda úg tlu iajrEmfha ffi, f.dkq f,i ilia ù we;s nj;a fmfka' 

Ôù foayhl wvx.= jk" ksYaÑ; jQ lD;H bgq lsÍu i|yd ieliqkq fmdÿ iïNjhla iys; 

ffi, iuQyhla mglhla f,i ye`Èkafõ'

Ôj úoHdj 

l%shdldrlu 1'1

fkdñf,a fnodyeÍu i|yd h
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Ôj úoHdj 	 Ôù mgl

²² Ydl mgl j¾.SlrKh

Ydl wjhj ;=< úúO Ydl mgl ixúOdkh ù we;s wdldrh ;jÿrg;a wOHhkh 

lsÍu i`oyd  1'2 l%shdldrlfuys ksr;jkak' 

wjYH øjH -(- kq. Ydlfha lreuq,la$ jegflhshd Ydlfha lhsre uq,la$   		

              rïfma lhsre uq,la

1'2 rEmh ¡ uq,l ndysr fmkqu

l%uh -(-
²² by; olajd we;s Ydl uq,aj, j¾Okh jk w.%ia: 

fldgi f.k tys ndysr fmkqu ksÍlaIKh 

lrkak' 

²² fï i|yd w;a ldphla Ndú; lrkak'

by; ksÍlaIKfha § jefvk uq,l iajNdjh y÷kd.; yels h' tys j¾Okh jk 

m%foaYh uDÿ yd ,d meye;s j¾Khlska hq;= nj;a mßK; fldgi ;o meye;s" ±ä  

njlska hqla; nj;a fmfka' fuhg fya;=j tys wvx.= mglj, iajNdjhhs'

1'3 rEmfha olajd we;af;a tjeks uq,l Èlalvl wKaùlaISh fmkquhs'

B

A

š
A'

B'

uQ,d.% fldmqj

1'3 rEmh ¡ uQ,d.%hl Èlalvl  	

	 wKaùlaISh fmkqu

A - A1 fldgiska olajd we;s m%foAYfha ffi, 

ksÍlaIKh l< úg tys úNdckh fjñka 

ksrka;rfhka jefvk ffi, iuQyhla we;s 

nj fmfka' tfia u B - B' fldgiska olajd we;s 

m%foaYfha ffi, j¾. lsysmhla we;s nj;a tu 

ffi, A - A1 m%foaYfha ffi,j,g idfmalaIj 

iajrEmfhka fjkia nj;a ksÍlaIKh l< yels h'�

Ydl mgl úúO ks¾Kdhl mokï lr .ksñka j¾. 

l< yels h' úNdckh ùfï ̂ fn§u& yelshdj mokï 

lrf.k Ydl mgl m%Odk ldKav folla hgf;a  

my; ±lafjk wdldrhg j¾. lrkq ,efí' 

²² úNdcl mgl	

²² iaÓr mgl

1'3 remfha A - A' m%foaYfha úNdcl mgl o  B - B' 
m%foaYfha iaÓr mgl o olakg ,efí'  	

l%shdldrlu 1'2
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Ôù mgl	 Ôj úoHdj 

1'1'1 úNdcl mgl (Meristematic tissues)
il%Sh f,i wkqkk úNdckhg ,la jk" kj ffi, we;s lsÍug yelshdj we;s 

ffi,j,ska iEfok Ydl mgl úNdcl mgl f,i ye`Èkafõ' fuu ffi, úfNaokhg 

,la fkd jQ ffi, fõ' Ydlj, j¾Okh isÿjkafka úNdcl mglj, l%shdldß;ajh 

ksid h'

úNdcl mglj, ,laIK

²² ffi, m%udKfhka l=vd iÔù ffi, fõ'

²² wka;¾ ffi,Sh wjldY rys; fyda meyeÈ,s ke;'

²² ffi,j, lemS fmfkk úYd, kHIaá we;'

²² úYd, uOH ßla;lhla ke;' l=vd ßla;l ;sìh yels h'

²² yß;,j ke;' 

²² uhsfgdfldkaä%hd úYd, ixLHdjla we;'

fuu úNdcl mgl Ydlfha úfYaIs; ia:dkj, ia:dk.; ù mj;Ss' 

tajd j¾. ;=kls ^1'4 rEmh&

w.%ia: úNdclh

wka;ria: úNdclh

md¾Yaúl úNdclh

BA
1'4 rEmh ¡ Ydl l`ol úNdcl 

msysgk wdldrh

w.%ia: úNdcl ( (Apical meristems)

Ydl lf`oa iy uq, w.%ia:fha;a llaISh wxl=rj,;a 

mj;Ss' fuu w.%ia: úNdcl mglj, l%shdldß;ajh 

ksid Ydlh Wiska jeä fõ'

wka;ria: úNdcl ( (Intercalary meristems)

lf`oa m¾j mdoj, msysghs' wka;ria: úNdcl 

mglj, l%shdldß;ajh ksid m¾jj, È. jeäfõ' 

;DK l=,fha Ydlj, wka;ria: úNdcl nyq,j 

olakg ,efí'

md¾Yaúl úNdcl ( (Lateral meristems) 
Ydl lf|a yd uqf,a md¾Yaúlj msysgd we;' Ydlfha Èla wlaIhg iudka;rj msysghs' 

md¾Yaúl úNdclj, l%shdldß;ajh ksid lf`oa uy; jeä fõ'

oaùîcm;S% Ydlj, yuq jk leïìhu mglh md¾Yaúl úNdcl mglhls' 
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Ôj úoHdj 	 Ôù mgl

1'1'2 iaÓr mgl

Ydl l`ol olakg ,efnk mgl y`ÿkd.ekSu i`oyd 1'3 l%shdldrlfuys ksr;jkak'

wjYH øjH (- jÜglald$ g%hsvelaia jeks Ydl l|la" ùÿre lodjla" wKaùlaIhla

l%uh (-

²² by; olajd we;s Ydl l|l ;=kS yrialvla wKaùlaIhla wdOdrfhka 

ksÍlaIKhla lrkak' 

²² tys we;s mgl j¾. y÷kd.kak'

1'5 rEmh ¡ oaúîcm;%S Ydl l`ol yrialvl wKaùlaISh fmkqu

;jÿrg;a úNdckh úh fkdyels ksYaÑ; lD;Hhla bgq lsÍug úfYaIKh jQ mgl 

iaÓr mgl f,i y`ÿkajhs' iaÓr mglj, iajNdjh wkqj my; ±lafjk mßÈ j¾. 

follg fnÈh yels h'

²² ir, iaÓr mgl		 -	 tlu j¾.fha ffi, iuQykh ù we;

²² ixlS¾K iaÓr mgl	 -	 ffi, j¾. lsysmhla iuQykh ù we;

²² ir, iaÓr mgl

ir, iaÓr mgl tl u wdldrfha ffi, iuQyhlska hqla; fõ' ffi,j, yevh yd 

ffi, ì;a;sfha iajNdjh mokï lrf.k uDÿia;r" ia:Q,fldaKdia;r yd oDVia;r 

f,i ir, iaÓr mgl j¾. ;=kla y`ÿkd.; yels h' ^1'6 rEmh&

uDÿia;r mgl ia:Q,fldaKdia;r
mgl

oDVia;r mgl

1'6 rEmh ¡ ir, iaÓr mgl j¾. 

uDÿia;r mgl (Parenchyma tissue)

Ydl foayfha uDÿ fldgia ks¾udKh lrk mgl uDÿia;r mgl f,i y`ÿkajhs' 

Ydlhl nyq,j u olakg ,efnkafka fuu mglhhs'

l%shdldrlu 1'3
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uDÿia;r mglfha ,laIK

uDÿia;r mglhl 

yrialv
uDÿia;r 

mglhl Èlalv

1'7 rEmh ¡ uDÿia;r mgl

kHIaáh kHIaáh

ßla;lhma,diau mg,h

úYd, uOH ßla;lh

ffi, ì;a;sh

wka;¾ ffi,Sh 

wjldY

wka;¾ ffi,Sh wjldY ²² iÔù ffi, fõ' 

²² úYd, uOH ßla;lhla iys; 

f.da,dldr ^iu úIalïNsl& 

ffi, fõ'

²² kHIaáh ffi, ma,diaufha 

m¾hka;j msysg hs' 

²² b;d ;=kS ffi, ì;a;shla 

mj;sk w;r th 

fi,shqf,daiaj,ska iE§ we;'

²² ffi, w;r wka;¾ ffi,Sh 

wjldY we;'

Ydlh ;=< olakg ,efnk ia:dk

²² 	Ydl lf`oa ndyslh yd uÊcdj	 ²	 uqf,a ndyslh yd uÊcdj

²² 	M,j, udxi, fldgiaj,	 ²	 îcj,	 ²	 m;%j,

uDÿia;r mglfha lD;H

²	 m%NdixYaf,aIKh	 -  bks uDÿia;r yd iújr uDÿia;rj, yß;,j wvx.= 

neúka tajd ;=< m%NdixYaaf,aIKh isÿ lrhs'

²	 wdydr ixÑ; lsÍu	 -	 iuyr uDÿia;r mglj, wdydr ixÑ; lrk w;r 

tajd ixÑ; mgl f,i y`ÿkajhs' tu ixÑ; mglj,g 

			   ksoiqka (  w¾;dm,a ialkaOdlkaoh" n;, yd lerÜ 

uq,a" .ia,nq iy flfi,a jeks M, ±laúh yels h'

²	 c,h ixÑ; lsÍu	 - 	úfYaIfhka u Y=Ial rEmS Ydlj, c,h ixÑ; lsÍu 

uDÿia;r mgl u.ska isÿlrhs'

			   ksoiqka ( fldaudßld m;%" wlalmdk m;%" mf;dla 

ialkaOdNh

²	 ikaOdrKh iemhSu	 -	 l+v¿ jeks wldIaÀh Ydlj, uDÿia;r ffi, ;=< 

wvx.= ßla;l c,fhka msreKq úg we;sjk Y=k;dj 

u.ska Ydlhg ikaOdrKh imhhs' 

ia:Q,fldaKdia;r mgl (Collenchyma tissue)

Ydl foayhg ±ä nj yd hdka;%sl Yla;sh ,nd§ug fuu ia:Q,fldaKdia;r mgl 

odhl fõ' fïjd úlrKh jQ uDÿia;r ffi, fõ'
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>k jQ fldka iys; 
ffi, ì;a;s

kHIaáh

ia:Q,fldaKdia;r 

mglhl yrialv
ia:Q,fldaKdia;r 

mglhl Èlalv

1'8 rEmh ¡ ia:Q,fldaKdia;r mgl

ia:Q,fldaKdia;r mglfha ,laIK

²² iÔù ffi, fõ'

²² ffi, ;=< ffi, ma,diauh" kHIaáh yd uOH ßla;lhla mj;S'

²² idudkHfhka È.eá ffi, jk w;r yrialv nyqwi%dldr yevhla .kshs'

²² ffi, ì;a;sj, YS¾I fi,shqf,daiaj,ska >kù mj;S' tu ksid ffi, ì;a;s 

úiudldrj >k ù we;' 

²² wka;¾ ffi,Sh wjldY ;sîug fyda fkd ;sîug mq¿jk'

Ydlfha olakg ,efnk ia:dk

fuu ia:Q,fldaKdia;r mgl wldIaÀh Ydlj, lf`oa wmsp¾uhg we;=<;ska ffi, 

lsysmhl >klñka hq;= is,skavrdldr mglhla idohs' oaúîcm;%S Ydl m;%j, kdráfha 

fïjd olakg ,efí'

ia:Q,fldaKdia;r mglfha lD;H

²² ikaOdrKh

oaúîcm;%S l`okaj, ldIaGh we;sùug fmr lf`oa ndyslfha we;s ia:Q,fldaKdia;r 

ffi, u.ska ikaOdrl lD;Hh  bgq lrhs' ^tkï me<Eáj, lf`oa ikaOdrl lD;Hh 

fuu mglh u.ska isÿ fõ'& 

oaúîcm;%S Ydl m;% kdráfha msysá fuu mgl m;%j,g ikaOdrKh imhhs'

²² m%NdixYaf,aIKh

<má oaúîcm;%S l`okaj, msysá ia:Q,fldaKdia;r mglj, yß;,j msysgd we;' tu 

ffi, m%NdixYaf,aIKh isÿlrhs'

oDVia;r mglh (Sclerenchyma tissue)

Ydl foayhg ±ä nj yd hdka;%sl Yla;sh ,nd §ug oDVia;r mgl odhl fõ' oDVia;r 

mglfha ;ka;= ffi, iy Wm, ffi, f,i ffi, j¾. folla olakg ,efí'
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Wm, ffi,     oDVia;r mglhl ÈlalvoDVia;r mglhl 
yrialv

,s.akSNjkh jQ 

ffi, ì;a;sh

l=yr

l+

1'9 rEmh ¡ oDVia;r mglh

oDVia;r mglfha ,laIK 

²² wÔù ffi, fõ'

²² fi,shqf,daia ffi, ì;a;s u; ,s.akska ;ekam;a ù we;'

²² ffi, ì;a;s taldldrj >k ù ffi,j, ueo ysia l=yrhla idohs'

²² ffi, ;Èka weysÍ mj;S' tneúka wka;¾ ffi,Sh wjldY ke;' 

Ydlh ;=< olakg ,efnk ia:dk

;ka;=  ffi, ffY,u mglh ;=< ffY,óh ;ka;= f,i o maf,dahu mglh ;=< 

maf,daóh ;ka;= f,i o msysgd we;' thg wu;rj fmd,a fl`È" yK fl`È" lmq kQ,a 

wdÈfha wvx.= jkafka o oDVia;r ;ka;= ffi, hs' 

fmd,a" Èh lÿre yd wU jeks M,j, wNHka;rdjrKfha o fmar yd fmhd¾ia jeks 

M,j, M,djrKfha o rgb¢ yd fldamsj, îcdjrKfha o Wm, ffi, olakg ,efí'

oDVia;r mglfha lD;H

²² Ydl foayhg ikaOdrKh iemhSu

²² ixlS¾K iaÓr mgl
ixlS¾K iaÓr mglh tlsfklg fjkia ffi, j¾. lsysmhlska iukaú; h' bgq 

lrk lD;Hh wkqj Ydl foayfha ffY,u yd maf,dahu f,i ixlS¾K iaÓr mgl 

j¾. folla olakg ,efí' ^1'10 rEmh&

maf,dahu

ffY,u

1'10 rEmh ¡ ixlS¾K iaÓr mgl j¾.

Ydlfha uq," l|" m;% wdÈfha jQ 

ikd, moaO;sh ;=< fuu ffY,u yd 

maf,dahu mgl msysghs' 
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ffY,u mglh 

jdyskS jdyldN ffY,óh 

uDÿia;r

ffY,óh 

;ka;=

1'11 rEmh ¡ ffY,u mglh

jdyskS k< 

tallh

jdyldNh

ffY,óh 
;ka;=

ffY,óh 
uDÿia;r

fuu mglh tlsfklg fjkia ffi, j¾. y;rlska iukaú; h' tAjd my; ±lafõ'

²² ffY,u jdyskS ffi,$ jdyskS tAll ffi, 

²² jdyldN ffi,

²² ffY,óh ;ka;= 

²² ffY,óh uDÿia;r 

ffY,u jdyskS ffi, w.ska w.g tl;= ù yria ì;a;s Èh ù wLKav kd<dldr 

jHqyhla jk ffY,u jdyskS ;efka' fuu kd<dldr jHqyh Ydlh ;=< isria w;g 

isÿjk c, mßjykhg odhl fjhs' jdyldN ffi, È.á ;¾l=rEmS ffi, fõ'  

jdyldN ffi, o c, mßjykhg odhl fõ' ffY,óh ;ka;= jdyldNj,g jvd 

flá mgq ffi, fõ' ffY,u mglfha we;s ffY,u jdyskS ffi," jdyldN ffi, 

iy ffY,óh ;ka;= ffi, ì;a;sj, ,s.akska ;ekam;a ùu ksid tu ffi, wÔù 

njg m;aj we;' tajd u.ska Ydlhg ikaOdrKh imhhs' ffY,óh uDÿia;r ffi, 

;=kS ffi, ì;a;shla iys; iÔù ffi, fõ' wdydr ixÑ; lsÍu i`oyd jeo.;a 

jkafka uDÿia;r ffi,hs'

ffY,u mglfha lD;H

²² Ydlfha uq,a u.ska wjfYdaIKh lr.;a Lksc ,jK iys; c,h Ydl foay mqrd 

mßjykh lsÍu 

²² Ydlhg ikaOdrKh iemhSu
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maf,dahu mglh

fmfkar ;,h
maf,dahóh uDÿia;r

iypr ffi,h

fmfkar k< tallh

fmfkar ;,fha isÿre

1'12 rEmh ¡ maf,dahu mglfha Èlalvla

iypr ffi,

fmfkar k,h

uDÿia;r ffi,

fmfkar ;,h

fmfkar k< ffi,h

1'13 rEmh ¡ maf,dahu mglfha yrialvla 

maf,dahu mglh o tlsfklg fjkia ffi, j¾. y;rlska iukaú; h' tjd my; 

±lafõ' 

²² fmfkar k< ffi, $ fmfkar k< tall

²² iypr ffi,

²² maf,dahóh uDÿia;r

²² maf,dahóh ;ka;= 

fmfkar k< ffi, w.ska w. iïnkaO ù yria ì;a;s wiïmQ¾K f,i Èhùfuka 

fmfkar k< idohs' fuys jQ yria ì;a;s fmfkar ;, f,i y`ÿkajhs' Ydlh ;=< 

wdydr øjH ^m%Odk jYfhka iqfl%daia& mßjykh i`oyd fmfkar k< odhl fõ'

fmfkar k< wdY%s;j msysgk È.eá yevhla .kakd ffi, iypr ffi, fõ' iypr 

ffi,fha kHIaáh u.ska fmfkar k< ffi,fha l%shdldß;ajh md,kh lrhs' 

^fmfkar k< ffi,j, kHIaáhla fkdue;'& 

fmfkar k< ffi," iypr ffi, yd maf,dahóh uDÿia;r iÔù ffi, fõ' 

maf,dahu mglfha ;ekska ;ek msysgk maf,dahóh ;ka;= wÔù ffi, fõ'

maf,dahu mglfha lD;H

²² m;% ;=< ksmofjk wdydr maf,dahu mglh Tiafia Ydl foayh mqrd mßjykh 

lsÍu ^mßixl%uKh&'

ffY,u yd maf,dahu mglj, jHqyuh yd lD;Huh ,laIK ixikaokh 

lrkak' iqÿiq mßÈ j.=jl olajkak' 

mejreu 1'1
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1'2 i;a;aj mgl

Ydl fukau i;a;aj foayh o tlsfklg fjkia ffi, j¾. rdYshla tl;= ùfuka 

f.dvke.S we;' ñksia foayh f.dvke.Su i`oyd tlsfklg fjkia ffi, j¾. 

210la muK iyNd.s ù ;sfí' 

nyq ffi,sl i;a;aj foayfha o ksYaÑ; lD;Hhla bgq lsÍug yev.eiqKq fmdÿ 

iïNjhla iys; ffi, iuQy tkï i;a;aj mgl olakg ,efí' 

i;a;aj mglj, lD;H wkqj tajd j¾. l< yels h' ta wkqj mDIaGjxYslhskaf.a 

foayh ;=< we;s m%Odk mgl j¾. y;rla ms<sn|j fuys § idlÉPd lruq'

²² wmsÉPo mgl 

²² iïnkaOl mgl 

²² fmaYs mgl

²² iakdhq mgl

iïnkaOl 

mglh

wiaÓ mglh

iakdhq mglh

yD;a fmaYs mglh

isksÿ fmaYs mglh
wmsÉPo mglh

1'14 rEmh ¡ ñksia foayh ;=< olakg ,efnk úúO mgl j¾.

1'2'1 wmsÉPo mgl (Epithelial tissues)
mDIaGjxYS foayfha ish¨ u mDIaG ̂ndysr yd wNHka;r& wmsÉPo mgl u.ska wdia;rKh 

flf¾' we;eï wmsÉPo mgl ;ks ffi, ia;rhlska iukaú; jk w;r we;eï tAjd 

ffi, ia;r lsysmhlska iukaú; fõ' 
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wmsÉPo mglj, ,laIK

;Èka weiqreKq ffi,

mdoia: mg,h

kHIaáh

1'15 rEmh ¡ wmsÉPo mglfha f¾Çh igyk

 

²² wmsÉPo mglhg wh;a ffi, mdoia: mg,hla u; msysgd ;sfí

²² fuu ffi, tlsfkl ;Èka weisÍ we;'

²² fuu mglhg reêr iemhqula ke;' mdoia: mg,h u.ska fmdaIKh fõ'

wmsÉPo mglfha wvx.= ffi,j, yevh yd ffi, ia;r ixLHdj wkqj wmsÉPo 

mgl" j¾. lr ;sfí'

wmsÉPo mgl msysgk ia:dk i`oyd ksoiqka lsysmhla my; olajd we;'

²² reêr flaYkd,sld ì;a;sh

²² ;hsfrdhsâ .%kaÓ ì;a;sh

²² wdydr ud¾. ì;a;sh

²² uQ;%dY ì;a;sh

²² ifï wmsp¾uh

wmsÉPo mglfha lD;H

²² mDIAG wdia;rKh lsÍu yd wdrlaIdj ie,iSu -

	 foayfha ndysr yd wNHka;r mDIaG wdia;rKh lsÍu u.ska mSvkh" >¾IKh 		

	 iy laIqø Ôùka wdÈfhka wNHka;r mgl wdrlaId lrhs'

²² wjfYdaIl lD;H bgq lsÍu -

	 wdydr ud¾.fha jQ wmsÉPo mgl u.ska ÔrK M, wjfYdaIKh lrhs'

²² W;af;ac m%;s.%yKh lsÍu -

	 Èfõ yd kdifha msysá wmsÉPo mgl ri yd iqj| hk W;af;ac m%;s.%yKh 		

	 lrhs'

²² i%dú lD;H bgq lsÍu -

	 Yajik moaO;sh wdia;rKh lrk wmsÉPo mgl u.ska Yaf,aIau, i%djh lrhs'

²² fmÍfï lD;H bgq lsÍu -

	 jDlaldKqj, fndauka m%djrfha we;s wmsÉPo mgl u.ska reêrh fmÍu isÿlrhs'
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1'2'2 iïnkaOl mgl (Connective tissue)
iïnkaOl mglj, ,laIK

iug háka msysá 

iïnkaOl mgl
wiaÓ ldáf,ac

1'16 rEmh ¡ ñksia wf;ys mj;sk úúO iïnkaOl mgl

reêrh

						          

ffi, j¾. lsysmhlska yd 

;ka;=j,ska iukaú; h' fuu 

ffi, yd ;ka;= úYd, mQrlhla 

(Matrix) ;=< .s,S mj;S' fndfyda 

iïnkaOl mglj,g iakdhq 

iemhqula yd reêr iemhqula ;sfí' 

ksoiqka ( reêr mglh" wiaÓ mglh

iïnkaOl mglfha lD;H jkqfha 

foayfha úúO mgl yd wjhj w;r 

iïnkaO;dj mj;ajd .ekSuhs' 

tfuka u ikaOdrKh o imhhs' 

reêr mglh

reêrh úfYaIs; iïnkaOl mglhls' fuys mQrlh ^reêr ma,diauh& i%djh jkafka 

reêr ffi, u.ska fkd ùu fuys úfYaI;ajh hs' ñksia foayfha úúO wjhj yd mgl 

w;r ukd iïnkaO;djla mj;ajd .ekSug reêr mglh WmldÍ fõ'

reêr mglfha ,laIK

1'17 rEmh ¡ reêr mglh-

²² reêr mglh reêr ma,diauh f,i y`ÿkajk 

;r,uh mQrlhlska yd foaydKqj,ska iukaú; 

fõ'

²² r;= reêrdKq" iqÿ reêrdKq yd mÜáld ma,diauh 

;=< wj,ïnkh ù we;'

²² reêr mglfha iEuúgu ;ka;= olakg 

fkd,efnk w;r reêrh leá .eiSfï § muKla 

;ka;= we;s fõ'

reêr mglfha lD;H

² øjH mßjykh	 -	reêr mglh u.sska Yajik jdhq" fmdAIK øjH"  nysiai%dú øjH 

yd fyda¾fudak wod< wjhj lrd mßjykh isÿ lrhs'

² wdrlaIdj	 -	reêr mglfha we;s iqÿ reêr ffi, u.ska NlaIKfhka yd 

m%;sfoay ksmoùu u.ska úIîc úkdY lr foayhg wdrlaIdj 

imhhs'

² iuiaÒ;sh mj;ajd .ekSu
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1'2'3 fmaYs mgl (Muscle tissues)
ñksia foayh f.dvke.S we;s mgl w;=frka m%Odk mgl j¾.hla f,i fmaYs mglh 

ye`Èkaúh yels h' fmaYs mglh fmaYs ffi, fyj;a fmaYs ;ka;=j,ska iukaú; 

fõ' fuu fmaYs ;ka;= ixfldapkh yd bys,aùfï yelshdfjka hqla; h' wmsÉPo 

mgl fuka fkdj fmaYs mglhg ukd reêr iemhqula mj;S' fuu reêr iemhqu 

u.ska fmaYs mglhg b;d blaukska Tlaiscka yd fmdaIl øjH iemhSu isÿ flf¾' 

iudfhdackfha § m%;spdr ±laùu i`oyd ldrlhla f,i l%shd lrkqfha fmaYS mglhhs' 

fmaYs mgl m%Odk j¾. ;=kla mj;S'

²² isks`ÿ fmaYs mglh 

²² lxld, fmaYs mglh

²² yD;a fmaYs mglh

isksÿ fmaYs mglh (Smooth muscle tissues)

isks`ÿ fmaYs mglh iE§ we;af;a isks`ÿ fmaYs ffi,j,sks' fuu isks`ÿ fmaYs mgl 

wjhjj, ì;a;sfha msysgd ;sfí'

ksoiqka ( wdydr ud¾. ì;a;sh" reêr jdyskS ì;a;s" uQ;%dYh yd .¾NdIfha ì;a;s

isksÿ fmaYs ffi,j, ,laIK 

ma,diau mg,h

kHIaáh

1'18 rEmh ¡ isks`ÿ fmaYs mglh

²² fïjd ;¾l=rEmS yeve;s ffi, jk 

w;r YdLkh ù fkdue;'

²² fuu ffi, tal kHIaál jk w;r 

ffi, uOHfha kHIaáh msysgd we;' 

yria úf,aL fkd orhs'

²² fïjd blaukska úvdjg m;a fkd fõ' 

wksÉPdkq.j l%shd lrhs'

lxld, fmaYs mglh (Skeletal muscle tissue)

lxld, fmaYs mglh iE§ we;af;a lxld, fmaYs ffi,j,sks' fïjd fndfyda úg 

iels,s moaO;sh yd iïnkaOj mj;S' lxld, fmaYs" mDIaGjxYSkaf.a ixprKhg yd 

p,kj,g odhl fõ'

	 ksoiqka ¡ oaúYS¾I fmaYsh" ;%s YS¾I fmaYsh" ll=f,a fmaYs" uqyqfKa fmaYs wdÈh
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lxld, fmaYs ffi,j, ,laIK
lxld, fmaYs ;ka;=

ma,diau mg,hkHIaáh

1'19 rEmh ¡ lxld, fmaYs mglh

²² lxld, fmaYs ffi, È.eá" is,skavrdldr 

ffi, jk w;r YdLkh ù ke;'

²² fïjd nyq kHIaál yria úf,aL iys;  

ffi, fõ' ffi,fha m¾hka;j  

kHIaá msysghs' uhsfgdfldkaä%hd úYd, 

ixLHdjla we;'

²² fuu fmaYs ffi, bÉPdkq.j l%shdlrk 

w;r wêl f,i ls%hdlsÍfï § úvdjg 

m;afõ'

yD;a fmaYs mglh (Cardiac muscle tissue)

yD;a fmaYs mglh" yD;a fmaYs ffi,j,ska ;ekS we;' yDofha muKla olakg ,efnk 

iqúfYaIS mglhla f,i fuu mglh ye`Èkaúh yels h'

yD;a fmaYS ffi,j, ,laIK

wka;ria:dms; uv,

ma,diau mg,h
kHIaáh

1'20 rEmh ¡ yD;a fmaYs mgl

²² yD;a fmaYs ffi, tal kHIaál" yria 

úf,aL iys; ffi, fõ' YdLkh ù we;'

²² Wmf;a isg urKh olajd u úvdjg m;a 

fkdfõ' fuu fmaYs ßoauhdkql+, j l%shd 

lrhs'

²² ffi, w;r wka;ria:dms; uv, msysghs'

²² fuu mglh wksÉPdkq. j l%shd lrhs'

isks`ÿ fmaYs" lxld, fmaYs yd yD;a fmaYs mglj, ,laIK ixikaokh lrkak'

mejreu 1'2

1'2'4 iakdhq mglh (Nervous tissue) 

ffi, foayh

/kaúh¾ 
.egh

wlaikh

Wmd.u 

l=vqïì

uh,SkA fldmqj
kHIaáhwkqYdÅld

1'21 rEmh ¡ o¾YSh kshqfrdakhl jHqyh

mDIaGjxYSkaf.a olakg ,efnk 

b;d jeo.;a mglhla f,i 

iakdhq mglh ye`oskaúh 

yels h' iakdhq mglfha ;ekqï 

tallh iakdhq ffi, fyj;a 

kshqfrdak fõ' wdfõ. 

iïfma%IKh i`oyd kshqfrdak 

úfYaIKh ù we;'
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wu;r oekqug

kshqfrdakj, ,laIK

²² kshqfrdakhla m%Odk fldgia follska iukaú; h' tkï ffi, foayh yd 

m%ir hs'

²² ffi, foayh ;=< kHIaáh" uhsfgdfldkaä%hd f.d,a.sixls¾Kh" rhsfndfidau" 

wka;#ma,diañh cd,sld wdÈ bkaÞshsld msysgd ;sfí' 

²² ffi, foayfhka úysfok tla m%irhla jkqfha wlaikh hs' fuu wlaikh 

u.ska ffi, foayfhka bj;g wdfõ. f.k hhs'

²² wkqYdÅld ffi, foayhg iïnkaO ù mj;sk m%ir jk w;r tajd u.ska W;af;ac 

m%;s.%yKh lr ta nj ffi, foayhg ikaksfõokh lrhs'

²² mDIaGjxYSkaf.a wlaik jgd uh,Ska fldmq msysghs' uhs,Ska fldmq fkdmsysgk 

ia:dk /kaúh¾ .eg f,i y`ÿkajhs' uh,Ska fldmq msysàu ksid wdfõ. ikakhk 

fõ.h jeä fõ'

kshqfrdakj, lD;H

wei" lk" kdih" Èj" iu hk m%;s.%dyl u.ska fyda fjk;a kshqfrdak u`.ska ,nd 

.kakd f;dr;=re uOH iakdhq moaO;shg fyda ;j;a kshqfrdakhlg iïfma%IKh 

lsÍu o uOH iakdhq moaO;sfha isg ldrl ^fmaYs& fj;g wfõ. iïfm%aIKh lsÍu o 

kshqfrdak u.ska isÿlrhs'

bgq lrk lD;H wkqj kshqfrdak j¾. ;=kls ^1'22 rEmh&'

²² ixfõol kshqfrdak

²² wka;¾ydr kshqfrdak

²² pd,l kshqfrdak

pd,l kshqfrdakh
ixfõol kshqfrdakh

wka;¾ydr kshqfrdakh

1'22 rEmh ¡ kshqfrdak j¾. 

ixfõol kshqfrdak (Sensory neuron)
ixfõol kshqfrdakhl ffi, foayfha isg fomig iakdhq ;ka;= msysghs' fuu 

ffi, foayh fndfyda úg .ex.a,shï ;=< msysgd ;sfí' fuys wkqYdÅld ixfõÈ 

bkaøsh ;=< msysgd we;s w;r wlaikh uOH iakdhq moaO;sh ;=< msysghs' .ex.a,shï 

hkq iakdhq ffi,j, ffi, foay tl;= ù ie§ we;s jHqyhls' ixfõ§ bkaøshj, 

isg uOH iakdhq moaO;sh fj;g wdfõ. f.k hEu ixfõol kshqfrdak u.ska 

isÿlrhs'
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wka;¾ydr kshqfrdak (Inter neuron)
fuu kshqfrdak iïmQ¾Kfhka u uOH iakdhq moaO;sh ;=< msysghs' fuys 

wlaik flá h' wkqYdÅld rdYshla ;sfí'

wka;¾ydr kshqfrdak u.ska ixfõol kshqfrdak yd pd,l kshqfrdak w;r 

iïnkaO;dj mj;ajd .ekSu isÿ lrhs'

pd,l kshqfrdak (Motor neuron) 
pd,l kshqfrdakhla ;dreldldr ffi, foayhlska yd bka úysfok m%ir rdYshlska 

hqla; h' fuys tla m%irhla wlaikh jk w;r th fndfyda È. h' iuyr úg 

ógrhlg jvd È. fõ' wfkla m%ir wkqYdÅld kï fõ' fuu wkqYdÅld yd ffi, 

foayh uOH iakdhq moaO;sh ;=< msysgd we;' wlaik fl<jr ldrl ;=< msysgd we;'

pd,l kshqfrdak u.ska uOH iakdhq moaO;sfha isg ldrl ^fmaYs& fj; wdfõ. 

f.khdu isÿ lrhs'
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²² isks`ÿ fmaYs" lxld, fmaYs yd yD;a fmaYs hk fmaYs mgl j¾. ;=kla ñksia 

foayh ;=< mj;S' fïjdfha isÿjk ixfldapk yd bys,aùu u.ska foayfha úúO 

p,k we;s lrhs'

²² wdfõ. iïfma%IKh" iakdhq mglh u.ska isÿlrk w;r m%Odk iakdhq ffi, 

^kshqfrdak& j¾. ;=kla mj;S' tkï ixfõol kshqfrdak" pd,l kshqfrdak yd 

wka;¾ydr kshqfrdak fõ'

01'	ksjerÈ ms<s;=r háka brla w`Èkak'

¸&	 my; ±lafjk ffi, w;ßka wÔù ffi, j¾.h l=ula o@

1'	;ka;=	 2'	uDÿia;r	 3'	ia:Q,fldaKdia;r	 4'	fmfkar ffi,

¸¸&	 ixlS¾K mgl j¾.h l=ula o@

1'	uDÿia;r	2'	ffY,u	 3'	oDVia;r	 4'	ia:Q,fldaKia;r

¸¸¸&	Ydl mglhla ksÍlaIKh lsÍfï § my; i`oyka ,laIK olakg ,enq‚' 

²² iuúIalïNsl ffi, fõ'

²² úYd, ßla;lhla we;'

²² iÔù ffi, fõ'

	 tu ,laIK iys; mglh l=ula o@

1'	oDVia;r mglh	 2'	ia:Q,fldaKdia;r mglh 

3'	ffY,u mglh	 4'	uDÿia;r mglh

¸¹&	 lxld, fmaYs ;ka;=jla iïnkaOfhka ksjerÈ m%ldYh l=ula o@

1'	;¾l=rEmS yevhla .kS'	 2'	úf,aL orhs' 	

3'	tal kHIaál fõ'	 4'	lsisúfgl fjfyig m;a fkdfõ'

¹&	 YsIHfhla i;a;aj mglhla wdf,dal wKaùlaIfhka mÍlaId lsÍfï § 

mdoia: mg,hla u; msysgd ;sfnk nj ksÍlaIKh lf<a h'

tu mglh úh yelafla my; i`oyka tajdhska l=ula o@

1'	wmsÉPo mgl 	 2'	iïnkaOl mgl	

3'	fmaYs mgl		  4'	iakdhq mgl

¹¸&	 my; i`oyka m%ldY w;ßka yD;a fmaYs ;ka;= ms<sn`o ksjerÈ l=ula o@

1'	ks¾ú,sÅ; h' 	 2'	wka;ria:dms; u`v,a orhs'	

3'	nyq kHIaál fõ'	 4'	È.= is,skavrdldr ffi, fõ'

02' úNdcl mgl yd iaÓr mgl w;r fjkialï folla ,shkak'

03'	my; i`oyka rEmigykska ±lafjk mgl j¾. kï lrkak'

wNHdih
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04' ñksidf.a yD;a fmaYs ;ka;= yd lxld, fmaYs ;ka;= w;r we;s jHqyuh 		

    fjkialï folla i`oyka lrkak' 

05' my; i`oyka rEm igykaj, ±lafjk i;a;aj mgl y÷kdf.k kï lrkak'

(a) (b) (c)

(a) (b) (c)

  mdßNdIsl Yío ud,dj 

úNdcl mgl Meristematic tissues

w.%ia: úNdcl Apical meristems

md¾Yaúl úNdcl Lateral meristems

wka;ria: úNdcl Intercalary meristems

uDÿia;r mglh Parenchyma tissue

ia:Q,fldaKdia;r mgl Collenchyma tissue

oDVia;r mglh Sclerenchyma tissue

ffY,u mglh Xylem tissue

maf,dahu mglh Phloem tissue

;ka;= Fibres

Wm, Sclereids

i;a;aj mgl Animal tissues

wmsÉPo mgl Epithelial tissues

 fmaYs mgl Muscle tissues

iïnkaOl mgl Connective tissues

iakdhq mgl Nervous tissues
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	 m%NdixYaf,aIKh Ôj úoHdj

 m%NdixYaf,aIKh 02
Ôj úoHdj 

ish¨ u Ôùkaf.a meje;aug wdydr w;HjYH fõ' Ôùyq úúO l%u u.ska wdydr ,nd 

.ks;s'

Ôùkaf.a úúO fmdaIK wdldr ms<sn`o ±kqu Ndú;fhka my; ±lafjk 2'1 mejrefuys 

ksr; jkak'

2'1 rEmh 

²² rEmfha olajd we;s Ôùka  

y`ÿkd.kak'

²² tu Ôùkaf.a fmdaIK wdldr 

kï lrkak'

mejreu 2'1

.jhd yd fldld ,nd.kakd wdydr Tn okakd neúka Tjqka tajd ,nd .kakd wdldrh 

Tng myiqfjka m%ldY l< yels h' Tjqka wdydr i`oyd fjk;a Ôùka u; hefma' 

tneúka th úIufmdaIS fmdaIK l%uhlss'

yß; Ydl ;ukag wjYH fmdaIKh ,nd .kafka flfia o@ yß; Ydl ;udg 

wjYH wdydr ;ud ;=< u ksmojd .kshs' tneúka th iajhxfmdaIS fmdaIK l%uhls'                                                                                                                                          

tu wdydr u; Rcqj fyda jl%j hefmñka Ôùyq ;u meje;au ;yjqre lr .ks;s'

yß; Ydl ;=< wdydr ksIamdokh ùfï l%shdj,sh jk m%NdixYaf,aIKh ms<sn`oj ir, 

igykla 2'2 rEmfha ±lafõ' th fyd`Èka wOHhkh lr m%NdixYaf,aIK l%shdj,sh 

ms<sn`oj wjfndaO lr .ksuq'



20
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wd
f,

dal
 Y

l
a;
sh

yß;,j

wdf,dal Yla;sh 

wjfYdaIKh lr 

.aÆfldaia ksmojhs'

CO2H2O
uQ,flaY u.ska 

wjfYdaIKh 

m;%j, mqáld 

yryd we;=¿ fõ' 

O2 jdhqj

.aÆfldaia

2'2 rEmh - m%NdixYaf,aIKhg wjYH idOl yd tys M,

wdf,dal Yla;sh Wmfhda.s lrf.k ldnka vfhdlaihsâ yd c,h wuqøjH f,i 

fhdodf.k yß;m%o wvx.= ffi, ;=< isÿjk wdydr ixYaf,aIK l%shdj,sh 

m%NdixYaf,aIKh f,i ye`Èkafõ'

2'1 m%NdixYaf,aIKh flfrys n,mdk idOl

yß; Ydl m%NdixYaf,aIKhg wjYH c,h yd ldnka vfhdlaihsâ ,nd .kakd wdldrh 

i,ld n,uq' fN!ñl Ydl m%NdixYaf,aIKhg wjYH c,h ,nd.kafka mfiks' mfia 

we;s c,h tkï mdxY= c,h uQ,flaY yryd wdi%e;sh u.ska ,nd.kshs' fufia ,nd.;a 

c,h ms<sfj<ska uqf,a ndyslh yd wka;Yap¾uh yryd .uka lr uqf,a ffY,uhg 

we;=¿ fõ' tys isg lf|a ffY,u Tiafia m;% kdrá olajd meñK m;% uOH ffi,j,g 

,ndfohs' m;%h mqrd c,h fnodyeÍu m;%h ;=< úysÿKq kdrá Tiafia isÿfõ'

Ydl úiska m%NdixYaf,aIKhg wjYH ldnka vfhdlaihsâ ,nd.kafka jdhqf.da,fhks' 

ldnka vfhdlaihsâ jdhqj mqáld yryd" úirKfhka m;%h ;=<g we;=¿ fõ' tu 

ldnka vfhdlaihsâ wka;¾ ffi,Sh wjldY yryd m;% ffi, fj;g <`.d fõ'

2'3 rEmh - yß;,jhla bf,lafg%dak 

wKaùlaIfhka fmfkk wdldrh

Ydl ffi,j, muKla wka;¾.; oaúmg,uh  

bkaøshsldjla jk yß;,j ^2'3 rEmh& ;=< fld< 

meye;s j¾Klhla ^laf,dfrd*s,a& wvx.= jk w;r 

tu.ska wdf,dal Yla;sh wjfYdaIKh lr.kshs'  

fï wkqj m%NdixYaf,aIKh flfrys n,mdk idOl 

y;rla my; i|yka wdldrhg y÷kd.; yels h'

²² yß;m%o 		  (Chlorophyll)
²² wdf,dal Yla;sh 	 (light energy)
²² c,h 			   (H2O)
²² ldnkavfhdlaihsâ	 (CO2)

2'3 rEmh - - yß;,jhla bf,lafg%dak 
wKaùlaIfhka fmfkk wdldrh  
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wjYH øjH 

yhsä%,a,d fyda je,siafkaßhd Ydl m;%" ùÿre lodjla" wKaùlaIhla

l%uh

²² yhsä%,a,d fyda je,siafkaßhd Ydl m;%hl fldgila c, ìkaÿjla iu`. ùÿre 

lodjla u; ;nd wKaùlaIhlska ksÍlaIKh lrkak'

²² laf,dafrd*s,a wvx.= yß;,j" m%NdixYaf,aIKh i`oyd iQ¾hdf,dalh ,efnk 

ÈYdjg p,kh jk wdldrh ksÍlaIKh lrkak'

l%shdldrlu 2'1

2'2 m%NdixYaf,aIK M,

m%NdixYaf,aIKfha § iEÿk .aÆfldaia (C6H12O6) msIagh f,i ;djld,slj m;% 

;=< ixÑ; fõ' miqj fuu msIagfhka fldgila iqfl%daia (C12H22O11) njg m;a ù 

maf,dahu mglh Tiafia Ydlfha wfkl=;a fldgia fj; mßjykh fõ' ixÑ; mgl 

fj; mßixl%uKh jQ iqfl%daia msIagh njg mßj¾;kh lr ixÑ; flf¾'  

ixÑ; mgl i|yd ksoiqka (- Ydlj, M," w," uq,a" m;% 

m%NdixYaaf,aIKfha § w;=reM,hla f,i Tlaiscka (O2) ksmofjk w;r tAjd mqáld 

yryd úirKfhka jdhqf.da,hg .uka lrhs' 

m%NdixYaf,aIKfha § wdf,dal Yla;sh ld¾hlaIu f,i wjfYdaIKh lsÍu 

i`oyd Ydl olajk úúO wkqj¾;k ms<sn`o fidhd n,d ta ms<sn`o jd¾;djla ilia 

lrkak'

mejreu 2'2

m%NdixYaf,aIK l%shdj,sh my; i|yka wdldrhg jpk iólrKhla u.ska bÈßm;a 

l< yels h'

ldnka vfhdlaihsâ  ¬ c,h   
wdf,dal Yla;sh

yß;m%o
   .aÆfldaia   ¬   Tlaiscka

m%NdixYaf,aIK l%shdj,sh ;=,ss; ridhksl iólrKhla u.ska my; i|yka wdldrhg 

±laúh yels h' 

6CO2 
(g)

      +  6H2O (l)    wdf,dal Yla;sh 

yß;m%o
   C6H12O6 

(s)
  
   + 6O2

 (g)

m%NdixYaf,aIKfha § yß; Ydl úiska ysre t<sfha we;s r;= yd ks,a j¾K 

wjfYdaIKh lr .kshs'

wu;r oekqug
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m%NdixYaf,aIKfha § ksmofjk .aÆfldaia msIagh f,i ;djld,slj m;% ;=< u ixÑ; 

jk ksid" m%NdixYaf,aIKh isÿ jQfha o keoao hkak ±k .ekSug msIag mÍlaIdj 

isÿlrhs' 

m%NdixYaf,aIKfha § ksmofjk msIagh y`ÿkd.ekSug 2'2 l%shdldrlfuys ksr; fjuq'

Ydl m;% ;=< msIagh ksmoù ;sfí ±hs mÍlaId lsÍu' 

wjYH øjH 

îlrhla" mÍlaId k<hla" f;mdj" nkaika odylh" c,h" t;s,a uoHidr" Ydl 

m;%hla

l%uh

²² fyd¢ka ysret<sh ,efnk ia:dkhl we;s Ydlhl m;%hla f.k th c,fha 

;ïnkak'

²² miqj tu Ydl m;%h uoHidrh wvx.= lelEreï k<hl oud tu k<h c, 

;dmlhl nyd ;ïnkak'

²² bkamiq tu Ydl m;%h c,fhka fidaod whãka ødjKfhka ìxÿ lsysmhla oud 

j¾K úm¾hdi ksÍlaIKh lrkak'

2'4 rEmh 

c,fha ;eïnQ 

Ydl m;%h

uoHidr
c, ;dmlh

Ydl m;%h
c,h

l%shdldrlu 2'2

yß;m%o uoHidrfha Èhfjk ksid Ydl m;%h uoHidr ødjKhla ;=< nyd ;ïnkq 

,efí' túg yß;m%o uoHidr ;=< Èh ù ødjKh fld< meyehg yefrk w;r m;%h 

iqÿ meye fõ' uoHidr .sks .kakdiq¨ ksid c, ;dmlhl nyd r;alrkq ,efí'

tu Ydl m;%hg whãka ødjKh ±uQ úg ks,a fyda ;o oï meye jqjfyd;a msIagh 

ksmoù we;s nj ks.ukh l< yels h' 
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m%NdixYaf,aIKhg wjYH idOl mÍlaaId lsÍu

m%NdixYaf,aIKh i`oyd wdf,dal Yla;sh yd ldnka vfhdlaihsâ wjYH nj mÍlaId 

lsÍug meh 48la w÷f¾ ;enQ Ydlhla fhdod .; hq;= h' Ydlhla meh 48la w÷f¾ ;enQ 

úg m;%j, wvx.= ù we;s msIagh iïmQ¾Kfhka u bj;a fõ'

m%NdixYaf,aIKh i`oyd wdf,dal Yla;sh wjYH nj mÍlaId lsÍug 2'3 l%shdldrlu 

isÿ lruq'

m%NdixYaf,aIKh i`oyd wdf,dal Yla;sh wjYH nj fmkaùu

2'5 rEmh 

wj¾K 

fmd,s;Skhl¿ 

fmd,s;Skh
B

A

wjYH øjH 

fmdaÉÑhl isgq jk ,o meh 48la w÷f¾ 

;enq Ydlhla" msIag mÍlaIdjg wjYH øjH" 

l¿ iy wj¾K fmd,s;Ska má

l%uh

²² fmdaÉÑhl isgq jk ,o meh 48la 

w÷f¾ ;enq Ydlfha iudk m%udKfha 

Ydl m;% folla f;dard .kak ^A yd 

B m;%&' tu f;dard .;a A m;%fha hï 

fldgila l¿ fmd,s;Skfhka o B 

m;%fha fldgi wj¾K fmd,s;Skfhka 

o wdjrKh lrkak' 

²² miqj fuu wegjqu meh 3-¡5 ld,hla ysret<sh jefgk ia:dkhl ;nkak'

²² 2'2 l%shdldrlfï i`oyka mßÈ A yd B m;% i|yd msIag mÍlaIdj isÿ lrkak'

l%shdldrlu 2'3

A m;%hg whäka ødjKh ±uQ úg l¿ fmd,s;Skfhka wdjrKh lr ;snQ fldgfia 

j¾K úm¾hdihla olakg fkd ,efí' B m;%hg whäka ødjKh ±uQ úg wj¾K 

fmd,s;Skfhka wdjrKh lr ;snQ fldgi m;%fha wfkla fldgi fuka u ;o oï 

fyda ks,a meye fõ'

2'6 rEmh 

B

j¾K úm¾hdihla 

ke;

;o oï fyda 

ks,a mdg

A

l¿ fmd,s;Skfhka wdjrK lr ;snQ ksid Ydl m;%fha tu fldgig ysret<sh fkd 

,enq‚' tneúka tu fldgfia m%NdixYaf,aIKh isÿ ù ke;' tu ksid whãka ødjKh 

iuÕ j¾K úm¾hdihla isÿ fkdjqKs' wj¾K fmd,s;Ska iys; m;%hg ysre t<sh 

,enqK ksid m%NdixYAf,aIKh isÿ ù msIagh ksmoù ;sfí'

fï wkqj m%NdixYaf,aIKh i|yd wdf,dal Yla;sh wjYH nj ks.ukh l< yels fõ' 
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m%NdixYaf,aIKh i`oyd ldnka vfhdlaihsâ wjYH nj mÍlaId lsÍug 2'4 l%shdldrlu 

isÿlruq' 

m%NdixYaf,aIKh i`oyd ldnka vfhdlaihsâ wjYH nj fmkaùu

2'7 rEmh 

c,h

KOH 
ødjKh

D
C

wjYH øjH 

fmdaÉÑhl isg jQ Ydlhla" msIag mÍlaIdjg 

wjYH øjH" iudk m%udKfha fmd,s;ska u¿ 

folla" KOH ødjKh" c,h 

l%uh

²² by; 2'3 l%shdldrlug fhdod .;a 

Ydlfha u fndfyda ÿrg iudk Ydl m;% 

folla ^C yd D& f;dard.kak'

²² mdroDYH fmd,s;ska u¿ folla f.k tAjdg 

fjk fjku fmdgEishï yhsfv%dlaihsâ 

(KOH) ødjKhla yd c,h oukak' miqj 

D m;%h KOH ødjKh iys; nE.h ;=<g 

o C m;%h  c,h iys; nE.h ;=<g we;=¿ 

fldg jdhqfrdaOl jk fia .eg .ikak'

²² fuu Ydlh fyd¢ka ysret<sh ,efnk ia:dkhl meh 3-¡5 l muK ld,hla 

;nkak' 

²² miqj C yd D m;% f.k tajd msIag mÍlaIdjg ,la lrkak'

l%shdldrlu 2'4

D m;%hg whäka ødjKh ±uQ úg j¾K úm¾hdihla olakg fkd,efnk nj;a 

C m;%hg whãka ødjKh ±uQ úg ;o oï fyda ks,a meye jk nj;a ksÍlaIKh 

l<  yels h'

 2'8 rEmh 

j¾K úm¾hdihla ke;

D
C

;o oïmdgg yqre ks,a meye;s h

D m;%h iys; fmd,s;ska nE.h ;=< wvx.= fmdgEishï yhsfv%dlaihsâ u.ska nE.h ;=< 

jQ CO2  wjfYdaIKh lrhs' tneúka D  m;%hg CO2  fkd,enqK ksid m%NdixYaf,aIKh 

isÿ ù ke;' tuksid whãka ødjKh iu. j¾K úm¾hdihla fkdù h' 

C m;%hg CO2  ,efnk ksid m%NdixYaaf,aIKh isÿ ù we;' tneúka whãka ødjKh 

iuÕ j¾K úm¾hdihla isÿ úh' D m;%h ;=< msIagh ksmoù ke;s nj;a C m;%h ;=< 

msIagh ksmoù we;s nj;a h' 

m%NdixYaaf,aIKh i`oyd ldnka vfhdlaihsâ wjYH nj ks.ukh l< yels h'
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m%NdixYaf,aIKh i`oyd yß;m%o ^laf,dafrd*s,a& wjYH nj ;yjqre lsÍug 2'5 

l%shdldrlfuys ksr; fjuq'

m%NdixYaf,aIKhg yß;m%o wjYH ±hs mÍlaId lsÍu

wjYH øjH 

úÑ;% m;% iys; ^iqÿ jo" fl%dagka wdÈ& Ydl m;%hla" iqÿ lvodishla" msIag 

mÍlaIdjg wjYH øjH 

l%uh

²² úÑ;% m;% iys; ^jo$fl%dagka Ydl& Ydl m;%hla f.k tys úÑ;% nj iqÿ 

lvodishl igyka lr .kak' 

²² miqj tu m;%h i|yd msIag mÍlaIdj isÿlrkak'

l%shdldrlu 2'5

iqÿ úÑ;% meye;s ia:dkj, j¾K úm¾hdihla fkdue;s w;r b;sß fldgiaj, ;o 

oï mdgg yqre ks,a meyeh ksÍlaIKh fõ'

2'9 rEmh 

iqÿ $ úÑ;% 

meye;s ia:dk

fld< meye;s ia:dk

msIag mÍlaIdjg fmr

j¾K úm¾hdihla

ke;s iqÿ meye;s ia:dk

;o oï fyda ks,a 

meye;s ia:dk

msIag mÍlaIdfjka miq

m;%fha iqÿ$úÑ;% meye;s ia:dkj, msIagh ksmoù ke;' tu ia:dkj, yß;m%o wvx.= 

fkdjk ksid m%NdixYaf,aIKh isÿ ù fkdue;' tneúka m%NdixYaf,aIKh i|yd 

yß;m%o wjYH nj ks.ukh l< yels h' 

m%NdixYAf,aIKhg c,h wjYH jqjo ta nj fmkaùug úoHd.dr mÍlaIKhla ie,iqï 

l< fkd yels h' thg fya;=j mÍlaIKh i|yd c,h ,nd fkdÿka úg Ydlh ñh 

hk neúks'  O
8

18

 iuia:dksl Tlaiscka wvx.= c,h Ndú; lr m%NdixYaf,aIKhg 

c,h wjYH nj úoHd{hka fmkajd § ;sfí' w;=reM,hla f,i ,efnk Tlaiscka 

jdhqfjys  O
8

18

 iuia:dkslh wvx.= neúka m%NdixYaf,aIKh i|yd c,h wjYH nj 

ikd: fõ'  
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m%NdixYaf,aIKfha § M,hla f,i Tlaiscka jdhqj iEfok nj ;yjqre lsÍug 2'6 

l%shdldrlu isÿ lruq'

‍

m%NdixYaf,aIKfha § Tlaiscka jdhqj ksmofjkafka±hs mÍlaId lsÍu

wjYH øjH - fødaKsldjla" lelEreï k<hla" mqkS,hla" c,rey Ydlhla 

l%uh 

²² føda‚ldjla f.k thg c,h oukak' 

²² bkamiq je,siafkaßhd fyda yhsä%,a,d jeks c,rey Ydl lsysmhla mqkS,h ;=< 

r|jkak' 

²² lelEreï k<hla c,fhka mqrjd c,h ;=< § th hál=re lr mqkS,h u; 

;nkak ^2'10 rEmigyfka wdldrhg&'

²² fuu wegjqu fyd¢ka ysret<sh we;s ia:dkhl ;nkak

tl;= jk jdhqj 

c,h

foda‚ldj
c,rey Ydl

wdf,dal Yla;sh

2'10 rEmh 

l%shdldrlu 2'6

fuu c,rey Ydlj,ska jdhq nqnq¿ msgjk nj;a lelEreï k<fha by< fl<jf¾ 

jdhqj tl;= jk nj;a" olakg ,efí' fuys § msg jQ jdhqj Tlaiscka ±hs mÍlaId 

lsÍug lelEreï k<fha mßudfjka y;frka ;=kla muK jdhqj tl;= jQ miq tys 

we;s c,h fifuka bj;a lr tys újD; fl<jfrka k<h ;=<g mq<sÕ= lSrla we;=¿ 

lrkak'

mq<s`.= lSr §ma;su;aj ±,afjk neúka m%NdixYAf,aIKfha § Tlaiscka ksmofjk nj 

ks.ukh l< yels h'

wdf,dalh we;s úg yß; Ydl úiska msglrk jdhqj Tlaiscka nj m%:u jrg 

fmkajd fokq ,enqfha ,efjdaish¾ kï úoHd{hd úisks' 

wu;r oekqug
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2'3 m%NdixYaf,aIKfha ld¾hNdrh

²² m%NdixYaf,aIKfha § yß; Ydl úiska wdf,dal Yla;sh ridhksl Yla;sh njg 

mßj¾;kh lrkq ,efí' fuys § Ydl wdydr ksmojk w;r mDÓúh u; Ôj;ajk 

ish¨ u Ôùka Rcqj fyda jl%j fuu wdydr u; hefma' m%NdixYaf,aIKh" 

lD;%su j isÿ l< fkdyels l%shdj,shls' tneúka yß; Ydl úiska isÿlrk fuu 

l%shdj,sh mDÓúh ;=< Ôjh mj;ajd .ekSug w;HjYH fõ' 

²² ijdhq Ôùkaf.a meje;aug fuka u øjH oykhg wjYH jk Tlaiscka ksoyia 

flfrk m%Odk;u l%shdj,sh m%NdixYaf,aIKh hs' 

²² Yajikh" oykh jeks l%shdj,s ksid mßirhg tl;= jk ldnka vfhdlaihsâ 

jdhqj" mßirfhka bj;a lsÍfï ld¾hh isÿjkafka o m%NdixYaf,aIKh u.sks' 

²² jdhqf.da,fha Tlaiscka" yd ldnka vfhdlaihsâ ixhq;sh ;=,s;j ;nd .ekSug 

m%NdixYaf,aIKh odhl fõ'

²² ldnka pl%h mj;ajd f.k hdug odhl jk m%Odk l%shdj,shla jkafka o 

m%NdixYaf,aIKh hs'

idrdxYh

²² m%NdixYaf,aIKfha § yß; Ydl úiska wdf,dal Yla;sh ridhksl Yla;sh 

njg mßj¾;kh lrhs'

²² m%NdixYaaf,aIKh i`oyd wdf,dal Yla;sh" c,h" ldnka vfhdlaihsâ yd 

yß;m%o hk idOl w;HjYH fõ'

²² m%NdixYaf,aIKfha § m%Odk M,h f,i .aÆfldaia o w;=re M,h f,i 

Tlaiscka  jdhqj o ksmofõ' 

²² m%NdixYaf,aIK m%;sl%shdj my; i`oyka wdldrhg ;=,s; ridhksl 

iólrKhla u.ska ±laúh yels h'

6CO2 
(g)

      +  6H2O (l)    
wdf,dal Yla;sh 

yß;m%o
   C6H12O6 

(s)
  
   + 6O2

 (g)

²² m%NdixYaf,aIKfha f.da,Sh jeo.;alu f,i ish¨ u Ôùkag Rcqj fyda jl%j 

wdydr iemhSu" ijdhq Yajikhg wjYH O
2
  iemhSu" jdhqf.da,fha CO

2
 yd O

2
 

ixhq;sh ;=,s;j mj;ajd .ekSu yd ldnka pl%h mj;ajd .ekSu wdÈ l%shdj,s 

±laúh yels h'
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01'	ksjerÈ ms<s;=r háka brla w`Èkak'

¸&	 m%NdixYaf,aIKfha § ksmofjk m%Odk M,h l=ula o@

1.	.aÆfldaia	 2.	msIagh	 3.	iqfl%daia	 4.	Tlaiscka

¸¸&	 m%NdixYaf,aIKfha § ksmofjk M,h ixÑ; ia:dk lrd mßjykh 

jkafka l=uk mglhla Tiafia o @ 

1'	ffY,u	 2'	maf,dAhu	 3'	uDÿia;r	 4'	ia:Q,fldaKdia;r

¸¸¸&	m%NdixYaf,aIKfha M, mßixl%uKh jkqfha l=uk wdydr j¾.h f,i o@

1'	iqlafrdaia	 2'	.aÆfldaia	 3'	msIagh	 4'	fi,shqf,daia

¸¹&	m%NdixYaf,aIKfha § w;=re M,h jkqfha"

1'	ldnkavfhdlaihsâ h	 2'	khsg%cka h	 3'	Tlaiscka h	

4'	ldnkafudfkdlaihsâ h

¹&	 m%NdixYaf,aIKfha § iQ¾h Yla;sh mßj¾;kh jkqfha" 

1'	;dm Yla;sh njg h	 2'	wdf,dal Yla;sh njg h	  

3'	ridhksl Yla;sh njg h	4'	úNj Yla;sh njg h

02'	my; i`oyka m%ldY ksjerÈ kï “” ,l=K o jerÈ kï “” ,l=K o bÈßfha 

we;s jryka ;=< igyka lrkak'

¸& 	meh 48 w`ÿf¾ ;enQ Ydlhl m;%hla i`oyd msIag mÍlaIdj isÿl< úg 

j¾K úm¾hdihla olakg ,efí' ^  &

¸¸&	 msIag mÍlaIdj isÿ lsÍfï § yß;m%o Èhùu i`oyd m;%h c,h ;=< ;eïîu 

isÿl< hq;= h' ^  &

¸¸¸&	m%NdixYaf,aIKh isÿjkafka Ydl m;% ;=< muKs' ^  &

¸¹&	 Ydl m;% c,fhka ;eïîfï § m;% ffi, mg,j, mdr.uH;dj jeä fõ' ^ &

¹&	 m%NdixYaf,aIKh yß; Ydlj, muKla isÿjk ls%hdj,shls'  ^  &

03'	—Èk ;=kla muK jid ;enQ ;Kfld< ly meye .ekafõ˜ fuu ixisoaêh 

ikd: lsÍu i`oyd mÍlaIKhla ie,iqï lrkak' ksÍlaIKh yd ks.ukh 

,shd olajkak'

wNHdih

  mdßNdIsl Yío ud,dj 
m%NdixYaf,aIKh Photosynthesis
yß;,j Chloroplasts
yß;m%o Chlorophyll
c,rey Ydl Aquatic plants
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 ñY%K 03
ridhk úoHdj 

3'1	 ñY%K j¾.

jd;fha ixhq;sh ms<sn| j wmf.a wjOdkh fhduq lruq' jd;h khsÜrcka" Tlaiscka" 

wd.ka" ldnka vfhdlaihsâ jeks jdhqj,ska o c,jdIamj,ska o" ¥ú,s jeks b;d  l=vd 

wxY=j,ska o iukaú; h' fï wkqj jd;h øjH lsysmhla ñY% ùfuka  ie§ we;s nj 

Tng wjfndaO fjkakg we;'

fuf,i hï mÞ¾:hla ;=< øjH folla fyda jeä .Kkla wvx.=kï tjeks mÞ¾: 

ñY%K f,i yeÈka fõ' uQ,øjH yd ixfhda. ixY=oaO øjH nj Tn ±kgu;a yÞrd 

we;' tfy;a ñY%K ixY=oaO øjH fkd fõ' iajdNdúl mßirh ;=< nyq, j we;af;a 

ixY=oaO øjH fkdj" ñY%K h' ksoiqka f,i wm wjg we;s jd;h" mi" id.r c,h" 

.xÕd c,h" mdIdK wdÈh ±laúh yels h' wm mdkh lrkq ,nk isis,a îu" m,;=re 

îu" f;a" fldams wd§ mdk j¾. o whsial%Sï" fhda.Ü" m,;=re i,do jeks wdydr j¾. 

o ñY%K fõ' ñY%Khl ix>gl ms<sn| j ;j ÿrg;a yeoEÍug my; l%shdldrlfuys 

ksr; fjuq'

²² wjYH øjH(	 ic, fldm¾ i,af*aÜ" kema;,Ska ^lmqre fnda,&" jk iy 

fudfyd,

²² l%uh(	 fldm¾ i,af*aÜ iaj,amhla ^f;a yekaola& iy kema;,Ska                     

^lmqre fnda,& iaj,amhla ^f;a yekaola& f.k jk iy fudfyd, 

Ndú;  lr tlg l=vq lr fyd|ska l<jï lr .kak' miq j tu 

ñY%Kh lvÞishlg f.k ksÍlaIKh lrkak' 

l%shdldrlu 3'1'1

±ka Tng tys fldm¾ i,af*aÜ iy kema;,Ska hk øjH folla we;s nj neÆ ne,aug  

fkdfmfkkq we;'

by; Tn idÞ we;af;a ixfhda. follska iukaú; ñY%Khls' ixY=oaO øjH folla 

fyda jeä .Kkl tl;=jla ñY%Khla hkqfjka o ñY% ù we;s tla tla øjH tu 

ñY%Kfha ix>gl hkqfjka o ye`Èka fõ'
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²² wjYH øjH ( 	îlr folla" ùÿre l+rla" mqkS,hla" fmryka lvÞishla" w;a 

ldphla

²² l%uh (	 by; 3'1'1 l%shdldrlu u.ska idÞ.;a ñY%Kh l=vd îlrhlg 

oud thg c,h 50 ml muK tl;=lr fyd|ska l,;kak' miq j 

ùÿre mqkS,hl fmryka lvÞishla r`ojd fjk;a îlrhlg fuu 

ødjKh fmrd .kak' fmryka lvÞisfha b;sß jk wjfYaIh 

úhf<kakg yer w;a ldphlska ksÍlaIKh lrkak' fmÍ hk 

ødjKh ^fmrkh& ksÍlaIKh lrkak'

l%shdldrlu 3'1'2

fmryka lvÞisfha we;s wjfYaIh kema;,Ska l=vq nj;a c,fha Èh ù fmÍ .sh 

ødjKh ks,a mdg neúka tys fldm¾ i,af*aÜ wvx.= nj;a" fuu l%shdldrlfuka Tn 

jgyd .kakg we;'

by; l%shdldrlu u.ska ñY%Kj, ;j;a ,laIKhla meyeÈ,s fõ' tkï ix>gl 

ñY% ù mj;sk úg o tAjdfha ridhksl iajNdjh fjkia fkd jk nj hs' tkï 

ñY%Khla iE§ we;s ix>glj, wkkH;dj ñY%Kfha § o fkd fjkia j mj;sk 

njhs' tfuka u ñY%Khl mj;sk ix>gl fN!;sl l%u uÕska fjka l< yels nj o 

by; l%shdldrlfuka ;yjqre fõ' 

ñY%Kj, ix>gl fN!;sl l%u u.ska fjka lrk wdldr ms<sn| j 3'3 Wm tAllfha 

§ idlÉcd flf¾'

fï wkqj wmg ñY%K my; wdldrhg ye¢kaúh yels h' ix>gl folla fyda 

jeä .Kkla ridhkslj fjkia fkdù ñY% ù mj;skakdjQ o ix>gl fN!;sl l%u u.ska 

fjka lr.; yels jQ o mÞ¾: ñY%K f,i yeÈkafõ' wms fyd`Èka okakd ñY%K lSmhl 

we;s ix>gl my; j.=fõ olajd we;'

j.=j 3'1'1

ñY%Kh ix>gl

isfuka;s nÞu je,s" isfuka;s" c,h

flala ñY%Kh iSks' msá" c,h" j¾Kl" ng¾

<sx c,h
c,h" ødjH Tlaiscka" ødjH ldnka vfhdlaihsâ" úúO 

,jK

id.r c,h

c,h" ødjH Tlaiscka" fidaähï laf,darhsâ" ue.akSishï 

laf,darhsâ" ue.akSishï i,af*aÜ" le,aishï i,af*aÜ 

wd§ ,jK

ñY%K ms<sno j i,ld ne,Sfï § ñY%Kh iE§ug .;a ix>gl fl;rï fyd`Èka ñY% 

ù we;s o hkak b;d jeo.;a fõ' my; ksoiqka u.ska tA nj fyd|ska jgyd .kak'
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ksoiqka(1'	 ;Ska; ñY% lr mdg ieliSfï § ñY% ùu fyd`Èka isÿ fkd jQ úg tu 		

		  ;Ska; wdf,amfhka tldldr j¾Khla fkd ,efí'

		  2'	flala idok ix>gl fyd`Èka ñY% fkdjQ úg flalaj, ;ekska ;ek ri 		

		  fjkia fõ' ;ekska ;ek msmSfï fjkialï we;s fõ'

		  3'	T!IO idok úg ix>gl fyd`Èka ñY% fkdùu ksid fm;s" lr,a fyda 		

		  Èhr fldgiaj, T!Iëh .=Kh ieu fldgil u iudk fkd fõ'

fujeks ;j;a wjia:d ksoiqka f,i ±laùug Tng yels±hs úuid n,kak'

ñY%Khl wvx.= ix>gl jHdma; ù we;s iajNdjh wOHhkh i|yd 3'1'3 yd 3'1'4 

l%shdldrlïj, ksr; fjuq'

wjYH øjH( îlrhla" ueá" c,h" frÈ lene,a,la

ueá Èh l< c,h

rEmh ¡ 3'1'1

l%uh (	 ¸&	 îlrhlg c,h 500 ml muK .kak' thg ueá 

mia 10 g   muK oud fyd`Èka l,;d ñks;a;=jla 

muK ksYap, j ;nkak' miq j fjk;a  

îlrhlg fros lene,a,lska fndrmeye c,h 

fmrd.kak' mehla muK ksYap, j ;nd fuu 

ødjKfha fndr meyeh ødjKh mqrd u tAlldr 

j me;sÍ we;s ±hs n,kak' ødjKfha meyeÈ,s 

nj by< isg my<g iudk ±hs n,kak'

rEmh ¡ 3'1'2

A

B

A B

f,day ;yvqj 	 ¸¸&	 u;=msg Èiakh we;s f,day ;yvq 

lene,a,la .kak' rEmh 3'1'2 mßÈ ødjKfha A 
yd B ia:dk follska msfmÜgqjla fyda isyska 

ùÿre k<hla wdOdrfhka c,h ,ndf.k 

ms<sfj<ska ;yvqfõ A yd B ia:dk u; tl 

iudk øj ìxÿ folla fjk fjk u ;nd 

jdIamSlrKh lrkak' wjfYaI øjH jeämqr 

we;af;a ødjKfha l=uk ia:dkfhka ,nd .;a 	

			       c,fha ±hs n,kak'

l%shdldrlu 3'1'3

3'1'3 l%shdldrlfuka ,enQ ksÍlaIKj,g wkqj my; ks.ukj,g t<eôh yels h' 

ueá c,fha Èh l< úg iEfok ñY%Kfha

²² j¾Kh$ úksúo fmfkkiq¨ nj ;ekska ;ekg fjkia fõ

²² ødjKfha ;ekska ;ek tAll mßudjl we;s ueá wxY= m%udKh fjkia fõ
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wjYH øjH( îlrhla" c,h" ¨Kq" frÈ lene,a,la

l%uh (	 îlrhlg c,h 250 ml muK .kak' thg msßisÿ ¨Kq 10 gla muK oud 

Èh jk ;=re fydÈka l,;d frÈ lene,a,lska fmrd.kak' mehla muK ksYap,j 

;nd ødjKfha meyeÈ,s nj by< isg my<g iudk ±hs n,kak' Tn 3'1'3 

l%shldrlfuys l< oE fuu ødjKhg o isÿ lr n,kak'

l%shdldrlu 3'1'4

3'1'4 l%shdldrlfuka ,enQ ksÍlaIKj,g wkqj my; ks.ukj,g t<ôh yels h' 

¨Kq c,fha Èh l< úg iEfok ñY%Kfha

²² úksúo fmfkkiq¨ nj ødjKh mqrd u tl iudk fõ

²² ødjKfha ;ekska ;ek tAll mßudjl we;s ¨Kq wxY= m%udKh  iudk fõ

ls%hdldrlï 3'1'3 yd 3'1'4 ys Tn wOHhkh l< ñY%K ms<sn| j kej; wjOdkh 

fhduqlrkak' ñY%Kh ;=< ix>gl jHdma; ùfï iajNdjh wkqj tAjd j¾. follg 

fnÈh yels h'

²² ñY%Kh mqrd ix>glj, ixhq;sh taldldr jk ñY%K

	 ksoiqk¡ ¨Kq c,fha Èh lr idÞ.;a ñY%Kh

²² ñY%Kh mqrd ix>glj, ixhq;sh taldldr fkd jk ñY%K

	 ksoiqk ¡ ueá c,fha Èh lr idÞ.;a ñY%Kh

ix>gl ixhq;sh ñY%Kh mqrd u taldldrjk ñY%K iucd;Sh ñY%K f,i o ix>gl 

ixhq;sh ñY%Kh mqrdu taldldr fkd jk ñY%K úIucd;Sh ñY%K f,i o ye¢ka fõ'

iucd;Sh ñY%K

ñY%Kh mqrd tl u ixhq;shla iys; ñY%K iucd;sh ñY%K f,i ye`Èka fõ' iucd;Sh 

ñY%Khl j¾Kh" úksúo fmfkk nj" >k;ajh jeks fN!;sl ,laIK iEu ;ekl 

u tl iudk fõ' iucd;Sh ñY%K ødjK f,i o ye`Èka fõ'

ksoiqka ¡ ¨Kq ødjKh" iSks ødjKh'

úIucd;Sh ñY%K

ñY%Kh mqrdu ixhq;sh taldldr fkdjk ñY%K úIucd;Sh ñY%K f,i yeÈkafõ' 

úIucd;Sh ñY%Khl" ñY%Kh mqrd ;ekska ;ekg ix>gl wxY=j, me;sÍu fjkia 

fõ' tu ksid ñY%Kfha j¾Kh" úksúo fmfkk nj" >k;ajh wd§ fN!;sl ,laIK 

;ekska ;ekg fjkia fõ'
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ksoiqk ¡ ueá Èh l< c,h" frÈj,g ouk ks,a l=vq Èh l< c,h" isfuka;s nÞu" 

irej;a îu" m<;=re i,do

my; i`oyka øjH c,fha Èh lr ksÍlaIK jd¾;d lrkak' ¨Kq" frÈ fidaok 

l=vq" ks,a l=vq ^frÈj,g ouk&" fldm¾ i,af*aÜ" fmdgEishï mZuex.fkaÜ" ;sßÕ= 

msá" t;s,a uoHidrh

Tn ms<sfh, l< úúO ñY%K iucd;Sh yd úIucd;Sh f,i j¾. lrkak'

l%shdldrlu 3'1'5

ñY%Kh ieÿï ,;a ix>glj, fN!;sl iajNdjh wkqj iucd;Sh fyda úIucd;Sh 

ñY%K kej; j¾. l< yels h' ix>gl follska iukaú; ñY%K ms<sn| j olajd 

we;s my; 3'1'2 j.=j wOHhkh lr  ta ms<sn| j wjfndaO lr.kak' 

j.=j 3'1'2

m<uq ix>glh fofjks ix>glh
ñY%Kfha 
iajNdjh

ñY%Kh y÷kajk 
wdldrh

;sß`.= msá ^>k& c,h ^øj& úIucd;Sh >k ¡ øj úIucd;Sh 

¨Kq ^>k& c,h ^øj& iucd;Sh >k ¡ øj iucd;Sh 

fmd,af;,a ^øj& c,h ^øj& úIucd;Sh øj ¡ øj úIucd;Sh

t;s,a uoHidr ^øj& c,h ^øj& iucd;Sh øj ¡ øj iucd;Sh 

iSks ^>k& ¨Kq ^>k& úIucd;Sh >k ¡ >k úIucd;Sh

* fldm¾ ^>k& iskala ^>k& iucd;Sh >k ¡ >k iucd;Sh

ldnka vfhdlaihsâ 

^jdhq&
r;a jk c,h ^øj& úIucd;Sh jdhq ¡ øj úIucd;Sh

ldnka vfhdlaihsâ  
^jdhq&

isis,a c,h ^øj& iucd;Sh jdhq ¡ øj iucd;Sh

úoHd.drfha § yd tÈfkÞ Ôú;fha úúO wjia:dj, § Ndú; jk ñY%K 

,ehsia;=jla ilikak' tu ñY%Kj, ix>gl y÷kajd fokak' tAjd iucd;Sh fyda 

úIucd;Sh f,i fjka lr olajkak' ix>glj, fN!;sl iajNdjh wkqj tu 

ñY%K ye|skaúh yels wdldrh o olajkak'

mejreu 3'1'1

* ms;a;, hkq fldm¾ yd iskala ms<sfj<ska 65] yd 35] ne.ska jk fia ñY% lr 

idod.;a ñY% f,dayhls' fuh >k - >k iucd;Sh ñY%Khls' 
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ødjKhl ødjHh iy ødjlh

iucd;Sh ñY%Khla ødjKhla hkqfjka o y÷kajk nj óg fmr i|yka lrk 

,§' ødjKhla ødjlhlska yd ødjH tllska fyda lsysmhlska iukaú; fõ' ødjKh   

iE§ug ñY% l< ix>gl w;=ßka jeämqr we;s ix>glh ødjlh f,i ye`Èka fõ' fiiq   

ix>gl ødjH kï fjhs' 

fï wkqj"

 ødjHh       ¬      ødjlh           }  ødjKh

hk wdldrhg ±laúh yels h'

tÈfkÞ Ndú; jk ødjK ms<sn| j wjOdkh fhduq l< úg fï ms<sn| j ;j ÿrg;a 

wjfndaO lr .; yels h'

ksoiqk(¡ ¨Kq  ¬  c,h  }  ¨Kq ødjKh

	  fldm¾ i,af*aÜ  ¬  c,h  }  fldm¾ i,af*aÜ ødjKh

	  iSks  ¬  c,h  }  iSks ødjKh

ødjHhl ødjH;dj

hï ødjHhl iaj,amhla ødjlhlg tl;= l< úg l=ula isÿ fõ o@ th Èh fjñka 

fkd fmkS hkq we;'

fï wdldrhg hï ødjlhla ksYaÑ; mßudjla ;=< lsishï ødjHhlska fldmuK 

m%udKhla Èh l< yels o@ fï ms<sn| fidhd ne,Sug my; 3'1'6 l%shdldrlfï 

fhfokak'	

wjYH øjH( îlrhla" ¨Kq" ùÿre l+r

l%uh (	 msßisÿ îlrhlg c,h 100 ml uek.kak' msßisÿ ¨Kq l=vq (NaCl) 
100 gla lsrd.kak' jrlg ¨Kq iaj,am m%udKh ne.ska c,hg ouñka 

ùÿre l=rlska l,;d Èh lrkak' jrl § ±uq ¨Kq m%udKh Èhù 

wjika jk ;=re kej; tla fkdlrkak' hï wjia:djl ±uq m%udKh 

Èh fkdjqkfyd;a ;j;a tl;= lsÍu kj;d b;sß ¨Kq m%udKh kej; 

lsrd.kak' uek.;a c,h 100 ml ;=< Èh l< yels jQ Wmßu ¨Kq 

ialkaOh wdikak jYfhka fldmuK o@

l%shdldrlu 3'1'6

fjk;a ixfhda. fuu m%udKfhka u c,fha Èh fõ o@ tA ms<sn`oj fidhd ne,Sug 

my; 3'1'7 l%shdldrlfï ksr; jkak'
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wjYH øjH( îlrhla" le,aishï yhsâfrdlaihsâ" ùÿre l+r

l%uh (	 úoHd.drfha oS le,aishï yhsâfrdlaihsâ 10 gla lsrd .kak' 

îlrhlg c,h 100 ml f.k b;d iaj,amh ne.ska c,hg tl;= 

lrñka ùÿre l+rlska l,;ñka Èh lrkak' hï wjia:djl tl;= 

lrk m%udKh Èh fkdù b;sß jq úg ;j;a øjH tl;= fkdlr b;sß 

m%udKh lsrd .kak' c,h 100 gla ;=< Èh l< yels Wmßu le,aishï 

yhsâfrdlaihsâ ialkaOh wdikak jYfhka fldmuK o@

l%shdldrlu 3'1'7

3'1'6 l%shdldrlfï m%;sM, iuÕ 3'1'7 l%shdldrlfï m%;sM, ii`od n,kak'

by; l%shdldrlïj,ska fmkShkafka iudk c, mßud ;=< we;eï ødjHh jeämqr o 

we;eï ødjHh wvqfjka o Èh jk njhs'

by; 3'1'6 iy 3'1'7 l%shdldrlï i|yd fhdÞ .;a ldur WIaK;ajfha we;s c,h fjkqjg 

80 oC muK WKq c,h 100 ml ne.ska f.k tu l%shdldrlï kej; lr n,kak' 

Èhjk ødjH ialkaOh fjkia fõ±hs n,kak' tla tla ødjHh ksh; c, mßudjla 

;=< Èhjkjdg jvd jeä m%udKhla by< WIaK;ajhl § Èhjk nj ksÍlaIKh l< 

yels h'

hï ødjlhl úúO ødjH Èhùu ii`od ne,Sug kï tl u øj m%udKh ;=< tl u 

WIaK;ajfha § Èh jk ødjH m%udK uek.; hq;= fõ' 

hï WIaK;ajhl § hï ødjlhl 100 g la ;=< Èhfjk lsishï ødjHhl Wmßu ialkaOh 

tu WIaK;ajfha  §" tu ødjlh ;=< ødjHfha ødjH;dj f,i ye|ska fõ'

ksoiqk(¡ 25 oC § ue.akSishï laf,darhsâj, c, ødjH;dj 53.0 gls'

     fuu WIaK;ajfha § u fmdgEishï i,af*aÜ j, c, ødjH;dj 12.0 gls'

ødjH;dj flfrys n,mdk idOl

lsishï ødjHhla lsishï ødjlhla ;=< Èh jk m%udKh i|yd n,mdk idOlhla 

f,i WIaK;ajh ms<sn|j Tn oekg;a wOHhkh lr we;' fjk;a idOl ms<sn|j 

fidhd ne,Su i|yd my; l%shdldrlï isÿ lr n,kak'

wjYH øjH( l=vd îlr folla" ¨Kq" iSks

l%uh ( l=vd îlr follg 50 ml ne.ska tl u WIaK;ajh we;s c, mßud folla 

,nd .kak' iSks iy ,qKq 50 gla ne.ska ksjerÈ j lsrd .kak' tla îlrhlg ¨Kq 

o wfkla îlrhg iSks o f,i iaj,am m%udKh ne.ska tl;= lrñka Èh lrkak' 

;j ÿrg;a Èh fkdjk wjia:djg m;a jQ úg øjH tl;= lsÍu kj;d b;srs øjH 

lsrd .kak' tu m%udK iudk oehs fidhd n,kak'

l%shdldrlu 3'1'8
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tl u ødjlhl iudk mßud ;=< tl u WIaK;ajfha § fjkia ødjH Èh jkafka 

wiudk m%udKj,ska nj Tng olakg ,efnkq we;' 

fï wkqj ødjH;dj flfrys ødjHfha iajNdjh n,mdk nj lsj yels h'

wjYH øjH( l=vd îlr folla" N+ñf;,a" iSks

l%uh (	 l=vd îlr follg tl u WIaK;ajfha mj;sk c,h iy N+ñf;,aa 

hk ødjlj,ska 50 ml ne.ska .kak' tu øj folg iSksj,ska 5 g la 

ne.ska oud l,;kak' tl;= l< iSks osh jkafka l=uk øjh ;=< o@

l%shdldrlu 3'1'9

c,hg tl;= l< iSks iïmQ¾Kfhka u Èh jk w;r" N+ñf;,a ;=< iSks Èh fkdjk 

;rï nj Tng olakg ,efnkq we;' 

tlu WIaK;ajfha we;s fjkia ødjlj, iudk mßud ;=< tlu ødjHhl ødjH;dj 

fjkia nj oelsh yels h' tkï ødjH;dj flfrys ødjlfha iajNdjh n,mdk nj 

lsj yels h' 

by; l%shdldrlïj, ksÍlaIK wkqj ødjHhl ødjH;dj flfrys my; idOl 

n,mdk nj ;yjqre fõ'

1'	WIaK;ajh

2'	ødjHfha iajNdjh

3'	ødjlfha iajNdjh

by; idOl w;ßka WIaK;ajh yereKq úg ødjHfha fyda ødjlfha iajNdjh" mod¾: 

i;= .=K fõ' mod¾: ksu ù we;s wxY= u.ska mod¾:j, hï hï .=K we;s lrhs' 

ødjlh yd ødjHh ks¾udKh ù ;sfnk wKqj, iajNdjh ødjH;dj ;SrKh lrk 

idOlhls' ridhksl nkaOkhl O%eùh;dj ms<snoj 10 jeks fY%a‚fha § Tn bf.k 

we;' O%eùh;dj mokï lrf.k ridhksl ixfhda. wdldr follg fnfoa' tkï 

ks¾O%eùh yd O%eùh jYfhks' tfuka u ixfhda.fha wvx.= ix>gl uQ,øjH wkqj 

ridhksl ixfhda. ldnksl yd wldnksl ixfhda. f,i j¾. follg fnÈh yels h' 

fï wkqj ødjl yd ødjH wdldr y;rla hgf;a j¾. l< yels h'

1'	O%eùh ldnksl ødjl$ødjH

2'	ks¾O%eùh ldnksl ødjl$ødjH

3'	O%eùh wldnksl ødjl$ødjH

4'	ks¾O%eùh wldnksl ødjl$ødjH

my; igyk wOHhkfhka tu j¾. y;rg wÞ< ksoiqka y`ÿkd.ekSug Tng yels h'
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ridhksl ixfhda.

ldnksl ixfhda.

O%eùhO%eùh

²² uoHidr

²² f*dau,ska

²² weisfgdaka

²² fylafiaka

²² fnkaiSka

²² ldnka  

fgÜrd laf,darhsâ

ks¾O%eùhks¾O%eùh

wldnksl ixfhda.

²² c,h

²² wefudakshd

²² yhsârcka 

laf,darhsâ

²² ldnka vhsi,a*hsâ

²² øj ldnka vfhdlaihsâ

 

by; j¾.SlrKh mokï lrf.k ødjH;dj ms<sno j my; wldrfha iïnkaO;djla 

f.dvke`.sh yels h' 

O%eùh ødjH O%eùh ødjlj, Èh fõ

ksoiqk 1	 t;fkda,a O%eùh ixfhda.hls' c,h O%eùh ixfhda.hls' tneúka 

t;fkda,a c,fha Èh fõ'

ksoiqk 2	 wefudakshd O%eùh ixfhda.hls' c,h O%eùh ixfhda.hls' fï ksid c,h 

;=< wefudakshd Èh fõ'

ks¾O%eùh ødjH ks¾O%eùh ødjlj, Èh fõ

ksoiqk 1	 .%Sia ks¾O%eùh ødjHhls' N+ñf;,a ks¾O%eùh ødjlhls' fï ksid .%Sia 

N+ñf;,aj, Èh fõ'

ksoiqk 2	 fldfyd,a,E ks¾O%eùh ødjHhls' N+ñf;,a ks¾O%eùh ødjlhls' fï ksid 

fldfyd,a,E N+ñf;,aj, Èh fõ'

fï wkqj iudk O%eùh .=K iys;  ødjH" iudk O%eùh .=K iys; ødjlj, Èhjk 

nj ks.ukh l, yels h' (like disolves like)

jdhqjl ødjH;dj

ienúka u jdhq j¾. c,fha Èh jkafka o@ óg ms<s;=re §ug my; w;a±lSï isyshg 

k.kak'

²² fidavd j;=r fyda isis,a îu fnda;,hla fyda újD; l< iekska ødjKh ;=<ska 

jdhq nqnq¿ msgùu'

²² c,h îlrhla r;a lrk úg îlrfha ì;a;s u; jdhq nqnq¿ we;sùu'
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fï wjia:d fofla § u msgjQfha c,fha Èh ù ;snqKq jdhQka h' fidavd ksIamdokfha § 

ldnka vfhdlaihsâ jdhqj c,h iu. ñY% lrkafka  hka;%dkqidrfhka wê mSvkfhka 

hq;= úfYaI ;;a;aj hgf;a § h' fï ksid jeä jdhq m%udKhla c,fha Èh fõ' tfy;a 

iajdNdúlj mj;sk c,fha ks;r u jdhqf.da,Sh jd;h .efgñka mj;s' túg iq¿ 

m%udKj,ska ldnka vfhdlaihsâ" Tlaiscka jeks jdhq j¾. Èh fõ'

c,h r;a lrk úg Èh ù we;s jdhq j¾. bj;a ù hhs' tkï WKq c,fha Èh ù mej;sh 

yels jdhq m%udKh b;d wvq h' fï wkqj jdhqjl ødjH;dj flfrys n,mdk tla  

idOlhla f,i WIaK;ajh y`ÿkd.; yels h'

idudkHfhka WIAK;ajh by< kexùfï § ødjlhla ;=< fndfyda ødjHj, ødjH;dj 

jeä l<  yels h' tfy;a lsishï ødjlhla ;=< jdhqjl ødjH;dj" WIaK;ajh by< 

kexùu;a iu`. wvq fõ' jdhqjl c, ødjH;dj ioyd n,mdk ;j;a idOl ;sfí o@ 

my; 3'1'10 l%shdldrlfï ksÍlaIK u.ska l=ula ks.ukh l< yels ±hs n,kak'

wjYH øjH(	újD; fkdl< fidavd fnda;,hla ^ma,diaála&" tu j¾.fha u ysia 

fnda;,hla

c,hújD; fkdl<
fidavd j;=r

iudk ma,diaála 
fnda;,a

rEmh ¡ 3'1'3

l%uh (	 fjf<`ofmdf<a we;s újD; 

fkdl< fidavd fnda;,hla 

,nd.kak' tA yd iudk ysia 

fnda;,hlg fidavd we;s 

m%udKhg iudk m%udKhla c,h 

oud uQäh fyd`Èka jikak' ±ka 

fnda;,a fol u w;ska f;rmñka 

jvd;a ±ä fnda;,h l=ula ±hs 

mÍlaId lrkak

l%shdldrlu 3'1'10

rEmh ¡ 3'1'4

2
 wêmSä; CO jdhqj

újD; fkdl< fidavd fnda;,h f;rmSug fkdyels ;rï 

;o nj Tng ±fkkq we;' tfia jQfha wehs±hs is;kak' 

fidavd fnda;,fha øjhg by<ska wêl msvkhla hgf;a 

ldnka vfhdlaihsâ jdhqj wvx.= lr we;' mshk újr l< 

iekska tu jdhqj msgjk w;r fnda;,fha ;o nj ke;s j 

hhs' fufia c,hg by< wjldYfha c,h iuÕ .efgñka we;s hï jdhqjl mSvkh 

jeä lrk úg tu jdhqfõ c,fha ødjH;dj o jeä fõ' fï wkqj jdhqjl c, 

ødjH;dj my; ±lafjk idOl u; ;SrKh fõ'

1'	WIaK;ajh

2'	mSvkh

wêmSä; 

CO2 jdhqj 

újD; fkdl< 

fidavd j;=r
c,h 

iudk ma,diaála 

fnda;,a 
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3'2 ñY%Khl ixhq;sh 

l%shdldrlu 3'2'1
wjYH øjH ;- îlr folla" fmdgEishï mZuex.fkaÜ

l%uh ;- îlr follg 50 ml ne.ska c,h oukak' tla îlrhlg fmdgEishï mZuex.

fkaÜ 0.2 gla o wfkla îlrhg fmdgEishï mZuex.fkaÜ 0.4 gla o tl;= lrkak' 

úÿre l+rla Ndú;fhka fyd`Èka l,;d.kak' Tfí ksÍlaIK igyka lrkak'

fmdgEishï mZuex.fkaÜ 0'2 gla fh¥ îlrfhys wvx.= ødjKh ,d oï meye;s nj;a 

0'4 gla fh¥ îlrfhys wvx.= ødjKh Bg idfmalaI j oï meyefhka jeä nj;a 

ksÍlaIKh l< yels h'

by; ødjK fol iE§fï § îlr folg .;a c, mßud iudk h' tkï ødjlfha 

mßudj iudk h' tfy;a ødjHh f,i fhdÞ .;a fmdgEishï mZuex.fkaÜj, ialkaO 

fjkia h' oï meyefhka jeä ødjKfha tAlSh mßudjl ødjH wxY= jeä m%udKhla 

wvx.= h' tA wkqj fuu ødjK fofla ixhq;sh tlsfklg fjkia h'

j.djka ioyd fhdok j,akdYl fyda lDñkdYl Èhlr ñY%K iE§fï § tAjd ksjerÈ 

ixhq;shg wkqj ms<sfh, l< hq;= h' we;eï T!IO fhdÞf.k ñY%K iEÈfï § o 

kshñ; ixhq;sh Ndú; l< hq;= fõ' úoHd.dr lghq;=j, § o fndfydaúg ksYaÑ; 

ixhq;shla iys; ødjK ms<sfh, lsÍug isÿfõ' fï wkqj tÈfkÞ Ôú;fha § fuka u 

úoHd.dr lghq;=j, § o ñY%Kj, ixhq;sh ms<sn|j m%ldY lsÍug isÿfõ' ñY%Khl 

ixhq;sh m%ldY l< yels wdldr /ila mj;S' tjeks wdldr lsysmhla my; idlÉPd 

flf¾'

3'2'1 ñY%Khl ixhq;sh ialkaO Nd.hla f,i (m/m)
A yd B jYfhka ix>gl follska iukaú; ñY%Khla ms<sn| j i,ld n,uq' tu 

ñY%Kfha A j, ialkaO Nd.h my; wdldrhg ksrEmKh l< yels h' 

ñY%Kh ;=< Aj, ialkaO
 
Nd.h 

  =           A ialkaOh

A ialkaOh + B ialkaOh

fï wkqj ñY%Khl hï ix>glhl ialkaO Nd.h hkq tu ix>glfha ialkaOh" 

ñY%Kfha uq¿ ialkaOhg ork  wkqmd;h hs'
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úiª wNHdi(

1&	 ødjKhl 100 g ;=< ødjHh 5 gla wka;¾.; fõ' tys ødjHfha ixhq;sh ialkaO 

Nd.hla f,i m%ldY lrkak'

ødjHfha ialkaO Nd.h     =  

			        =    
 

   5 g 
100 g 

				     

			          =     
1 

20      
 			        =      0.05

ødjKfha ialkaOh

 ødjHfha ialkaOh 

2&	 ¨Kq (NaCl) ødjKhl 250 gla ksjerÈ j uek f.k tys c,h ish,a, jdIamlr 

yeßhúg ¨Kq 10 gla ,efí' fuu ødjKfha ¨Kqj, ixhq;sh ialkaO Nd.hla 

f,i olajkak'

¨Kqj, ialkaO Nd.h		 =       10 g 
250 g 

				    	
			            	 =
				           =     0.04

1 
25

3'2'2	 ñY%Khl ixhq;sh mßud Nd.hla f,i (V/V)
ødjKh iE§ug .kakd ix>gl fol u øj wjia:dfõ fyda ix>gl fol u jdhq 

wjia:dfõ mj;sk úg tys ixhq;sh ±laùug mßud Nd.h Ndú; flf¾'

A yd B ix>gl f,i we;s ñY%Khl A mßud Nd.h fuf,i ±laúh yels h' 

A j, mßud Nd.h }         A mßudj

	                A yd B ñY%Kfha uq¿ mßudj

fï wkqj ñY%Khl hï ix>glhl mßud Nd.h hkq tu ix>glfha mßudj ñY%Kfha 

uq¿ mßudjg ork wkqmd;h hs'
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úi÷ wNHdi (

1&	 ixY=oaO t;s,a we,afldfyd,a (C2H5OH) 25 cm3lg wdiQ; c,h tl;= fldg wjika 

mßudj  250 cm3l ødjKhla idok ,§' fuu ødjKfha t;s,a we,afldfyd,aj,  

mßud Nd.h fldmuK o@ 

t;s,a we,afldfyd,a mßudj		  } 25 cm3

ødjKfha uq¿ mßudj			   } 250 cm3 

t;s,a we,afldfyd,a mßud Nd.h 	 }    25 cm3

 250 cm3

					     } 1/10

					     } 0.1

2&	 1$25 (V/V) hk ixhq;sh we;s weisála wï,fha c,Sh ødjKhl 500 cm3la idÞ 

.kafka flfia o@

idok ødjKfha wjika mßudj 		  } 500 cm3

weisála wï, mßud Nd.h			   } 1/25 v/v
ødjKfha ;sìh hq;= weisála wï, mßudj	 } x 500   1 

25 
 

						      } 20 cm3

fï wkqj weisála wï,h 20 cm3 ksjerÈ j uekf.k  thg 500 cm3 olajd c,h 

tl;= l< úg weisála wï,fha 1$25 (v/v) ixhq;sh we;s c,Sh ødjKhla ,efí'

3'2'3	 ñY%Khl ixhq;sh ujq, Nd.hla f,i

A yd B ix>gl folla muKla we;s ñY%Khl tla tla ix>glfha ujq, Nd.h 

fufia m%ldY l< yels h'

A ys ujq, Nd.h } 
            A ujq, m%udKh

	                A ujq, m%udKh + B ujq, m%udKh 

B ys ujq, Nd.h }
              B ujq, m%udKh

	                A ujq, m%udKh + B ujq, m%udKh 

fï wkqj ñY%Khl ix>glhl ujq, Nd.h hkq" tu ix>glfha ujq, m%udKh 

ñY%Kfha wvx.= ix>glj, uq¿ ujq, m%udKhg ork wkqmd;h hs'

cm3
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úiª wNHdi (

1&	 c,h (H2O) 180 gl fidaähï yhsâfrdlaihsâ (NaOH) 40 gla Èh l< ødjKfha 

fidaähï yhsâfrdlaihsâj, ujq, Nd.h fldmuK o@ 

c,fha  ujq,sl ialkaOh					     } (1 x 2 + 16) g mol-1 
								        } 18  g mol-1 

ødjKfha we;s c,h ujq, m%udKh				    } 
180 g

  18 g mol-1  

								        } 10 mol
fidaähï yhsâfrdlaihsâ j, ujq,sl ialkaOh		  } (23+16+1) g mol-1 
								        } 40 g mol-1 

ødjKfha we;s fidaähï yhsâfrdlaihsâ ys ujq, m%udKh 	 } 
40 g

  40 g mol-1  

								        } 1 mol

ødjKfha fidaähï yhsâfrdlaihsâ  ys 

ujq, Nd.h

fidaähï yhsâfrdlaihsâ ujq, m%udKh

c,h ujq, m%udKh ¬fidaähï yhsâfrdlaihsâ  	
			         ujq, m%udKh 

}

					    	    } 1
10 + 1 

					        } 
1
11 

fï wdldrhg u by; ødjKfha c,fha ujq, Nd.h o .Kkh l< yels h'

c,fha ujq, Nd.h		   }    
c,h ujq, m%udKh

c,h ujq, m%udKh ¬fidaähï yhsâfrdlaihsâ  	
			         ujq, m%udKh 

				    	

			   	  } 10
10 + 1 

 

				     } 
10
11 

ujq, Nd.j, tl;=j  } c,fha ujq, Nd.h ¬ fidaähï yhsâfrdalaihsâj, ujq, 		

							       Nd.h

			   } 10
11 

 ¬ 1
11 

  

			   } 11
11 

			   } 1
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ñY%Khl tla tla ix>glfha ujq, Nd.j, tl;=j tlls' tfuka u ñY%Khl tla tla 

ix>glfha ialkaO Nd.j, tl;=j o mßud Nd.j, tl;=j o tlls' ñY%Khl ialkaO 

Nd." mßud Nd. yd ujq, Nd. i|yd tAll fkdue;'

Nd. ixLHdjla f,i m%ldY lrk ,o ñY%Khl ixhq;sh m%;sY;hla f,i o" fldgila 

ñ,shkhlska fldgia .Kkla (ppm) f,i o m%ldY l< yels h'

m%;sY;hla f,i ixhq;sh m%ldY lsÍu		 }	 Nd.h « 100

fldgia ñ,shkhlska fldgia .Kkla

f,i ixhq;sh m%ldY lsÍu (ppm) } } Nd.h « 1000000

úi÷ wNHdi ( 

1&	 fvd,uhsÜ 20 gla ;=< ue.akSishï ldnfkaÜ 12 gla wka;¾.; fõ' ue.akSishï 

ldnfkaÜj, ialkaO Nd.h yd ialkaO m%;sY;h fidhkak'

   

ue.akSishï ldnfkaÜ ialkaO Nd.h    }

				                     }   0'6

ue.akSishï ldnfkaÜ ialkaO m%;sY;h }   0'6 x 100  }  60 %  	

 12 g
  20 g

3'2'4	 ñY%Khl ixhq;sh ialkaOh/ mßudj weiqßka m%ldY lsÍu (m/v)
hï ñY%Khl tAll mßudjla ;=< wvx.= ødjH ialkaOh ñka m%ldY flf¾' 

úi÷ wNHdi ( 

ÔjkS ødjKhl 1dm3  ;=< fidaähï laf,darhsâ 5 glaa wvx.= fõ' tys fidaähï 

laf,darhsâ  ixhq;sh m/v weiqfrka fidhkak'

fidaähï laf,darhsâ ialkaOh

ødjK mßudj

1dm3

}

} } 5 g dm-3

fidaähï laf,darhsâ ixhq;sh (m/v)

5 g
           

3'2'5	 ñY%Khl ixhq;sh ujq, m%udKh$mßudj (n/v) weiqßka m%ldY lsÍu

iucd;Sh ñY%Khl ^ødjKhl& ixhq;sh m%ldY lsÍug fuu l%uh Ndú; flf¾'

øjH m%udKh ukskq ,nk wka;¾cd;sl tAllh jkqfha ujq,h hs'

ødjKhl  tAll mßudjl wka;¾.; ødjH ujq, m%udKh weiqßka fuys § ixhq;sh 

m%ldY flf¾' fï wdldrhg ixhq;sh m%ldY lrkúg th idkaøKh (C) f,i 

yeÈkafõ' ridhk úoHdfõ § ødjKhl idkaøKh m%ldY lsÍu nyq,j isÿjkafka 

ødjK >k fvisógrhl wvx.= ødjH ujq, m%udKh weiqfrks'
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úi÷ wNHdi ( 

ødjKhl 2 dm3 ;=< fidaähï yhsâfrdlaihsâ (NaOH) ujq, y;rla wvx.= kï tu 

ødjKfha fidaähï yhsâfrdlaihsâ idkaøKh fidhkak'

1&  ødjKfha 2 dm3 ;=< wvx.= fidaähï yhsâfrdlaihsâ ujq, m%udKh = 4 mol 

ødjKfha 1dm3 ;=< wvx.= fidaähï yhsâfrdlaihsâ =     4 mol     

2 dm3 x 1 dm3

ujq, m%udKh 					         

 ødjKfha fidaähï yhsâfrdlaihsâ idkaøKh                    =  2 mol   
1 dm3  

						                  = 2 mol dm-3

2& i) 1 mol dm-3 .a¨fldaia (C6H12O6) ødjKhlska 1 dm3 la idod .ekSug wjYH 		

     .aÆfldaiays ialkaOh fldmuK o@ (C =12,  H = 1,  O = 16 ) 
     fuys § .aÆfldaia 1mol wjYH fõ'

.aÆfldaiays ujq,sl ialkaOh	 =  {(12«6 + 1«12 + 16«6)} g mol-1

					     =  180 g mol-1

wjYH .aÆfldaia ialkaOh		 =  180 g mol-1 x 1 mol

					     =  180 g

    ii)1 mol dm-3 .aÆfldaia ødjKhlska 500 cm3 la ms<sfh, lr.ekSug lsrd .; 		

     hq;= .aÆfldaia ialkaOh fidhkak'

1000 cm3 iE§ug wjYH .aÆfldaia ialkaOh  =  180 g

500 cm3 iE§ug wjYH ialkaOh		      =   180 g     

1000 cm3
x 500 cm3 =  90 g

m%dud‚l ødjK ms<sfh, lsÍu

ridhk úoHd mÍlaIKj, § m%dud‚l ødjK ms<sfh, lsÍug isÿ fõ' m%dud‚l 

ødjKhla hkq idkaøKh b;d ksjerÈ j okakd ødjKhls' b;d ksjerÈ idkaøKhla 

we;s ødjK ms<sfh, lsÍug my; i|yka tAll w;r iïnkaO;dj b;d jeo.;a fõ'

1dm3 = 1 l ^,Sgr&

1dm3 = 1000 cm3

1dm3 = 1000 ml
1cm3 = 1 ml

ksYAÑ; idkaøKhla we;s ødjKhla ms<sfh, lsÍug my; ±lafjk úoHd.dr WmlrK 

wjYH fõ'

=  2 mol
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ødjKfha mßudjg wkqrEm mßudñ;sl ma,dial= fojqï fnda;,h

Trf,daiq ;eáh mqkS,h
3'2'1 rEmh ¡ ødjKhla iE§ug wjYH úoHd.dr WmlrK

 

	 	

1mol dm-3  fidaähï laf,darhsâ ødjKhlska 500 cm3 la idÞ.kakd wdldrh ó <Õg 

wOHhkh lruq'

m<uqj fï i|yd wjYH jk fidaähï laf,drhsâ ialkaOh .Kkh l< hq;= h'

fidaähï laf,darhsâ ujq,sl ialkaOh			  =  (23.0 + 35.5) g mol-1

			            				    =  58.5 g mol-1

idkaøKh 1 mol dm-3 jk ødjKhl 1000 cm3 l  	

fidaaähï laf,darhsâ ialkaOh				   =  58.5 g  

idkaøKh 1 mol dm-3 jk ødjKhl 500 cm3 l     =
  

58.5 g
1000 cm3  

«500 cm3

fidaaähï laf,darhsâ ialkaOh

						              = 29.25 g
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3'2'2 rEmh ¡ ksYaÑ; idkaøKhla we;s ødjKhla 

ms<sfh, lsÍu

²² ó <Õg isõovq ;=,dj$ ridhksl 

;=,dj Ndú;fhkaa fidaähï 

laf,darhsâ 29.25gla b;d 

ksjerÈ j Trf,daiqj ;eáhlg 

lsrd .kak ^;=,dj Ndú;fhka 

ksjerÈj lsrd.kakd wldrh 

ms<sn| j .=re;=ud/.=re;=ñhf.ka 

Wmfoia .kak'&

²² 500 cm3 ,l=Kq lr we;s msßisÿ 

mßudñ;sl ma,dial=jla f;dard 

.kak'

²² tys uQäh bj;a lr msßisÿ 

mqkS,hla 3'22 rEm igyfka mßÈ 

r`ojkak'

²² Trf,daiq ;eáhlg lsrd .;a 

fidaähï laf,darhsâ ialkaOh 

fojqï fnda;,h wdOdrfhka 

mqkS,h ;=<g iïmQ¾Kfhka u 

fidaÞ yßkak' miqj Trf,daiq 

ùÿrefõ we;=`t mDIaGh o 

mqkS,fha we;==`t mDIaGh o  

ma,dial=j ;=<g  fidaÞ yßkak'

²² wjYH c, mßudfjka 2/3la  

muK tlalr mßudñ;sl 

ma,dial=j uQäfhka jikak'

²² fidaähï laf,darhsâ ish,a, fyd¢ka Èhjk fia fyd¢ka ñY% lrkak' ^ñY%lsÍu 

isÿlrk wdldrh ms<sn|j .=re;=ud/.=re;=ñhf.ka Wmfoia ,nd.kak'&

²² ish,a, fyd¢ka Èh jQ miq j mßudñ;sl ma,dial=fõ mßud i,l=K uÜgfï 

wei ;ndf.k mßiaifuka c,h tl;= lrkak'  3'2'3 rEmfha ±lafjk 

wdldrhg udjlh ilia jk úg c,h tl;= lsÍu kj;ajkak' 

²² mßudñ;sl ma,dial=j uQäfhka jid kej;;a ksjerÈ j ñY% lrkak' 

^ñY%lsÍu isÿ lrk wdldrh ms<sn| j .=re;=ud/ .=re;=ñhf.ka Wmfoia 

,nd.kak'&
3'2'3 rEmh 
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ksYaÑ; idkaøKhla we;s ødjKhla ms<sfh, lsÍfï § my; i|yka lrKq ms<sn| j 

wjOdkh fhduq l< hq;= h'

1'	Ndú; lrk ish¨ u WmlrK msßisÿj ;sîu

2'	ødjH ialkaOh ksjerÈ j lsrd .ekSu

3'	Trf,daiq ùÿrefõ yd mqkS,fha ;ejreKq øjH fydÈka ma,dial=j ;=<g fidaÞ 	

yeÍu

4'	ksjerÈ l%ufõohg ñY% lsÍu

5'	wjika mßudj ksjerÈ j ilia lsÍu

6'	ødjKhg wmøjH tlaùu je<elaùu

1&	mka;sh lKavdhï y;rlg fn§ my; ødjK i;r ksjerÈ l%ufõo wkqj 

ms<sfh, lrkak'

a) 1 mol dm-3 fidaähï laf,darhsâ (NaCl) 250 cm3

b) 1 mol dm-3  .aÆfldaia ^C6H12O6) 100 cm3

c) 1 mol dm-3 hqßhd ^CO (NH2)2) 500 cm3

d) 1 mol dm-3 fldm¾ i,af*aÜ ^CuSO4) 250 cm3

2&	Tn ms<sfh, l< ødjKfha

²² ødjHh yd ødjlh kï lrkak'

²² ødjHh yd ødjlh fhdÞ.kakd m%udK tAll iuÕ olajkak'

²² ku" idkaøKh" ms<sfh, l< Èkh olajkak'

3& tÈfkÞd Ôú;fha § ødjK idok wjia:d i|yd ksoiqka fokak'

l%shdldrlu 3'2'2

ødjKhl ixhq;sh b;d u ksjerÈ j ;sìh hq;= úúO wjia:d ,ehsia;=jla 

ilikak'

ksoiqka ( fia,hska ødjK ilik úg §

mejreu 3'2'2

ødjKj, ixhq;sh iïnkaOj ukd wjfndaOhla ,nd.ekSug my; i`oyka úi`¥ 

wNHdi fyd`Èka wOHhkh lrkak'
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úi÷ wNHdi ( 

1.	 fidaähï khsÜf¾Ü (NaNO3) 17 g la b;d ksjerÈj lsrdf.k th 200 cm3 mßudj 

,l=Kq l< mßudñ;sl ma,dial=jl Èh lr wjidk mßudj 200 cm3 olajd wdiQ; 

c,fhka ;kql lrk ,§' fufia iE¥ ødjKfha NaNO3  idkaøKh fldmuKo@ 

(Na = 23, N = 14, O = 16) 
NaNO3 j, ujq,sl ialkaOh	 =	 {23 ¬ 14 ¬ (16x3)} gmol-1

	 =	 85 g mol-1

NaNO3  17 gl we;s ujq, m%udKh =	
17 g

 85 g mol-1

	 =	 0.2 mol
ødjKfha wjidk mßudj	 =	 200 cm3

ødjKfha NaNO3 ujq, m%udKh	 =	
0.2 mol

  200 cm3  « 1000 cm3 = 1 mol	

ødjKfha NaNO3 idkaøKh	 =	
1 mol

     1 dm3
  = 1 mol dm-3

	
2.	 idkaøKh 1 mol dm-3 jk fmdgEishï ldnfkaÜ (K2CO3) ødjKhlska 500 cm3la 

iE§ug wjYH jk K2CO3 ialkaOh fldmuKo@ 

(K = 39, C =12, O = 16)
K2CO3 j, ujq,sl ialkaOh	 =	 (39x2) + 12 + (16x3) 
		  =	 138 g mol-1

idkaøKh 1 mol dm-3 jk ødjKhl 1000 cm3 l	  

we;s K2CO3 ialkaOh	 =	 138 g
idkaøKh 1 mol dm-3 jk ødjKhl 500 cm3 l 

we;s K2CO3 ialkaOh	 =	 138 g
  1000 cm3  « 500 cm3 

 						            

							       = 69 g 

tu ksid wjYH K2CO3 ialkaOh	 = 69 g

3.	 hqßhd (CO(NH2)2) 12 gla wdiQ; c,fha Èhlr 1 dm3l ødjKhla ms<sfh, lr 

we;' fuu ødjKfha idkaøKh fidhkak'

(C = 12,  O = 16,  N = 14,  H = 1)
hqßhdj, ujq,sl ialkaOh	 = {12 ¬16¬^14«2&¬^1«4& } g mol-1

 		  =  60 g mol-1

hqßhd 60 g l wvx.= ujq, m%udKh	 =   1 mol
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hQßhd 12 g l wvx.= ujq, m%udKh
	

=
  

1 mol
 60 g x 12 g	 = 0.2 mol

ødjKfha 1 dm3 l wvx.= hQßhd ujq, m%udKh	 =  0.2 mol

ødjKfha idkaøKh	 =   0.2 mol
 1 dm3 = 0.2 mol dm-3 

4.	 .a¨fldaia 18 g f.k 250 cm3 jk mßudñ;sl ma,dial=jlg oud ødjKh 250 cm3 

jk f;la wdi%; c,h tl;= lrk ,§' fuu ødjKfha idkaøKh fidhkak'

(C6H12O6) .a¨fldaiaj, ujq,sl ialkaOh	 =  ^12«6&¬^1«12&¬^16«6& g mol-1

		  =	 180 g mol-1

.a¨fldaia 180g l wvx.= ujq, m%udKh	 =	 1 mol

.a¨fldaia 18g l wvx.= ujq, m%udKh	 =	 1mol
180 g x 18 g     = 0.1 mol

ødjKfha 250 cm3 l we;s ujq, m%udKh	 =	 0.1 mol	

ødjKfha 1000 cm3(1dm3) l we;s ujq, m%udKh	=	 0.1 mol
250 cm3  x1000 cm3 = 0.4 mol

ødjKfha idkaøKh	 =	0.4 mol
   1 dm3   = 0.4 mol dm-3

idkaøKh jeä ødjKhlg ødjlh ;j;a tl;= lsÍfuka tys idkaøKh wvq l< yels h' 

ødjlh tl;= lsÍfuka idkaøKh wvq lsÍu ;kql lsÍu f,i ye`oska fõ' úoHd.dr 

.nvdj, we;s fndfyda wï, idkaø wï, jk w;r úoHd.drfha mÍlaId lghq;= i|yd 

tu wï, ;kql lsÍfuka ms<sfh, lr.;a wï, fndfyda úg Ndú;d fõ'

idkaø wï, ;kql lsÍfï § wdrlaIl mshjrla f,i iEu úg u c,hg wï,h 

tl;= lsÍu l< hq;= h' tfia  l< hq;= jkafka idkaø wï, ;kql lsÍfï § úYd, 

jYfhka ;dmh msgjk neúka wk;=re isÿùug bv we;s neúks'

Tfí wjOdkhg 

mßudj V dm3 jQ øjKhl ødjH ujq, n Èh ù we;súg tys idkaøKh (C) my; 

iólrKh Ndú;fhka o fiúh yels h'

C = 
n
v

fuys n ujq,j,ska (mol) o V >k fvisóg¾j,ska (dm3) o we;súg idkaøKh (C)" 
>k fvisógrhg ujq,j,ska (mol dm-3) ,efí'

idkaøKh fiùu iïnkaOj Tn óg fmr wOHhkh l< úi`¥ wNHdi by; 

iólrKh Ndú;fhka o úiokak'
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3'3	 ñY%Kj, ix>gl fjkalsÍu 

tÈfkod lghq;= i`oyd wmg wjYH fndfyda øjH mDÓú lfnd, ;=< mj;S' f,day j¾." 

L‚c f;,a" ,jK" je,s" ueá" .,a wÕ=re"  Lksc" mdIdK bka iuyrls' fïjd mDÒú 

lfnd, ;=< ixY=oaO wdldrfhka mj;skafka l,d;=rlsks' tAjd iajdNdúlj fjk;a 

øjH iu. ñY%ù mj;S' tneúka tu ñY%Kj,ska wjYH ix>gl fjkalr.; hq;= h'

ñY%Khl ;sfnk ix>gl fjkalr .ekSug isÿjk wjia:d lsysmhla my; ±la fõ'

²² iy,aj,ska .,a je,s bj;a lsÍu'

²² uqyqÿ c,fhka ¨Kq fjkalr .ekSu'

²² Lksc je,sj,ska úúO Lksc fjkalr .ekSu'

²² fndrf;,a msßmyÿj u.ska úúO bkaOk fjkalr.ekSu'

²² Wla hqIj,ska iSks fjkalr .ekSu'

²² jdhqf.da,Sh jd;fhka Tlaiscka" khsg%cka" wd.ka jeks jdhq fjkalr .ekSu'

²² idudkH <sx c,fhka fyda .x.d c,fhka wdiQ; c,h ,nd .ekSu'

²² uqyqÿ c,fhka mdkSh c,h ieliSu'

;j;a fujeks fndfyda wjia:d WÞyrK f,i ±laúh yels h' úúO wjia:dj, § 

ñY%Kj, ix>gl fjkalr .kakd l%u lSmhla ms<sn|j fuu mßÉfþofhka wOHhkh 

lruq'

3'3'1	 hdka;%sl fjka lsÍu

iy,aj,g ñY% ù we;s je,s bj;a lsÍug iy,a .eÍu isÿlrk nj Tn okS' ix>glj, 

>k;aj fjki mokï lrf.k fuys § iy,aj,ska je,s bj;a flf¾' ñY%Kfha 

ix>glj, >k;ajh" wxY=j, úYd,;ajh" wxY=j, yevh" wxY=j, pqïNl .=K yd úoHq;a 

.=K jeks fN!;sl .=K Wmldr lrf.k ix>gl fjkaa lsÍu hdka;%sl fjka lsÍu f,i 

ye`Èka fõ' my; j.=j ;=< olajd we;s WodyrK fyd|ska wOHhkh lr hdka;%sl fjka 

lsÍï ms<sn|j ;jÿrg;a wjfndaOhla ,nd .kak'
3'3'1 j.=j

hdka;%sl l%uh Ndú; jk wjia:dj Wmfhda.S jk fN!;sl .=Kh
fm<Su iy,aj, oyhshd bj;a lsÍu ix>glj, >k;aj fjki

ye,Su je,sj, fndr¨ bj;a lsÍu
ix>gl wxY=j, 

úYd,;ajfha fjki

.eÍu iy,aj, je,s bj;a lsÍu ix>glj, >k;aj fjki

c,fha md lsÍu ì;a;r ùj, fnd,a weg bj;a lsÍu
ix>gl iy c,fha >k;aj 

fjki

c, myrlg 

t,a, lsÍu

f,da miska rka fjka lsÍu ix>glj, >k;aj fjki

pqïnl fjka lsÍu Lksc je,sj,ska we;eï Lksc fjka 

lsÍu

ix>glj, pqïnl .=Kh
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ñY%Khl ix>gl fjka lrkq ,nk ye<Su" fm<Su" .eÍu" c,fha md lsÍu" 

pqïnl;ajhg ,la lsÍu jeks l%u hdka;%sl l%u f,i y÷kajhs' tÈfkod Ôú;fha § 

fujeks l%u iq,n j Ndú; fõ' 

tÈfkod ðù;fha § hdka;%sl l%u u.ska ix>gl fjka lrk wjia:dj,g ksoiqka 

,ehsia;=jla ms<sfh, lrkak'

mejreu  3'3'1

3'3'2	 jdIamSlrKh/ jdIamSNjkh

uqyqÿ c,h fhdodf.k ¨Kq ksiaidrKh lrk wdldrh iuyrúg Tn ksÍlaIKh 

lr ;sfnkakg we;' fuys § isÿjkqfha iQ¾h ;dmh ksid uqyqÿ c,fha we;s c,h 

jdIamSNjkhùuhs' c,h jdIamSNjkh ù tys Èh ù ;snQ ,jK wjlafIam fõ'

ñY%Khlg ;dmh imhd tys we;s wkjYH ix>gl jdIamSlrKh lr wjYH ix>glh 

fjkalr .ekSu jdIAmSlrKh$jdIamSNjkh lsÍfï § isÿ fõ'

riÈfhys f,day Èhù ixrih f,i ye¢kafjk úfYaI ødjKhla iEfoa' wmsßisÿ rka 

f,dayhg riÈh tl;= l< úg rka muKla Èh jQ ødjKhla ,efí' fuh rkaixrih 

f,i ye`Èka fõ' rkaixrihg ;dmh ,nd ÿka úg riÈh jdIam ù msßisÿ rka f,dayh 

b;sß fõ' jdIam ù hk riÈh isis,a fldg kej; m%fhdackhg .efka' 

3'3'3	 fmÍu

Tfí ksjfia wdydr msisk úg § we;eï jHdxckj,g fmd,a lsß tl;= lrkq ,efí' 

fmd,a lsß idokafka ysrukfhka .d .kakd fmd,aj,g c,h tl;= lr w;ska fmdä 

lr ñßld .ekSfuks' fmd,a uofha iuyr fldgia c,fha Èh fkdù wj,ïnkh fõ' 

fuu ñY%Kh lsß fmrykg ^lsß f.dgqjg& oeuQ úg lsß meye ødjKh fmÍ hk w;r 

wfkla fldgia fmryfkys b;sß fõ'

øjhl ødjK.; fkdù wj,ïnkh jk ix>gl tu ñY%Kfhka fjka lsÍug fmÍu 

Ndú; l< yels hs' ñY%Khla fmÍug fmrykla wjYH fõ' lsß fmryk tjeks 

tlls' úoHd.drj, § Ndú; jk fmryka lvodish ;j;a tjeks fmrykls' c, 

mú;%d.drhl je,sj,ska ieliQ fmryka we;' 

fmrykl l=vd isÿre mj;S' fuu isÿrej,g jvd l=vd wxY=j,g isÿre ;=<ska .uka 

l< yels h' tfy;a Bg jvd úYd, wxY=j,g tu isÿre ;=<ska .uka l< fkd yels h' 

fmÍu u`.ska ñY%K fjkalsÍfï § Ndú; jkafka fuu ,laIKh hs' fmÍul § 

fmryfka b;sß jk øjHh wjfYaIh f,i o" fmÍ .sh ødjKh fmrkh f,i o 

ye`Èka fõ'
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wjYH øjH(	úh<s mia" ̈ Kq" fmryka lvÞis" mqkS,h" îlrh" úÿre l+r" ma,dial=j

l%uh (	 úh<s mia 10 gla muK iy ̈ Kq (NaCl) 5 g la muK fyd|ska ñY% lrkak' 

miqj îlrhlg c,h 50 mlla muK 

f.k fuu ñY%Kh c,hg oud l,;d 

.kak' rEmfha wdldrhg WmlrK 

ilid fuu ñY%Kh fmrkak' fmÍu 

wjika jQ miq fmryka lvodish 

ksÍlaIKh lrkak' fmrkfhka 

10 mlla muK jdIamSlrK §ishlg 

oud jdIAmSlrKh lrkak' §isfha 

hula b;sß ù we;s oehs n,kak'

l%shdldrlu 3'3'1

rEmh 3'3'1

mqkS,h

c,h" ¨Kq 
iy mia ñY%Kh

  fmryka 
  lvodish

ma,dial=j

îlrh

  ùÿre l+r 

wjfYaIh

fmrkh

mia idïm,fha we;s úYd, ueá wxY= fmÍ fkdhk w;r" tajd fmryka lvodisfha 

/|S we;' c,h iy ,qKq l=vd wxY= j,ska iE§ we;s ksid tajd fmryk ;=<ska .uka 

lr fmrkhg tl;= ù we;s nj oelsh yels h' 

3'3'4	 iaMálSlrKh

ødjlhla ;=< >k øjHhla Èh ù iucd;Sh ñY%Khla idok wjia:d i,luq'             

hï WIAK;ajhl § hï øjHhla ødjK.; ù mej;sh yels Wmßu idkaøKhla mj;S' 

fujeks ødjK wÞ< ødjHfhka ika;Dma; ù we;ehs lshkq ,efí' fuu ika;Dma; 

ødjKh jdIamSlrKh l< fyd;a ødjKh ;=< wÞ< ødjHfha idkaøKh ;jÿrg;a 

by< hhs' túg ødjK.; j mej;sh yels Wmßu ødjH idkaøKh ;jÿrg;a by< hhs' 

ødjK.; j mej;sh yels Wmßu ødjH idkaøKh blaujk úg ødjHh iaMál idoñka 

ødjKfhka bj;a fõ' >k øjHhla njg m;a jk ødjHhla ødjKhl mj;sk úg 

idkaølsÍu uÕska >k øjH fjka lr.ekSfï l%uh iaMálSlrKh f,i ye`Èka fõ'

iaMálSlrKh Ndú; lrk l¾udka;hla f,i iSks ksIamdokh lsÍu ±laúh yels h' 

Wlao`vq weUÍu isÿ lr miq j ñßld ,nd.kakd Wla hqIh msßisÿ lr tys idkaøKh 

jdIamSlrKh u.ska by< kxjhs' túg Wla hqI ødjKfhka iaMál jYfhka iSks bj;a fõ'

uqyqÿ c,fhka ¨Kq ksIamdokh lsÍu iaMálSlrKh Ndú; jk ;j;a l¾udka;hls' 

f,ajdhl ̈ Kq ksIamdokfha § uqyqÿ c,fha Èh ù we;s ,jK j¾. lSmhla iaMálSlrKh 

ùu isÿ fõ' 

idkaø ¨Kq ødjKhla ,ndf.k th jdIamSlrKh fyda jdIamSNjkh u.ska 

iaMálSlrKh lr ¨Kq ,nd.kak'

mejreu 3'3'2
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3'3'5	 mqkiaMálSlrKh

wmøjH iys; iaMáluh >k ixfhda.j,ska ixY=oaO ixfhda. fjkalr .ekSu i|yd 

mqkiaMálSlrKh Ndú; fõ' iaMálrEmS >k øjHhla ødjK.; lr h<s;a iaMál 

njg m;alsÍfï l%shdj,sh mqkiaMálSlrKh f,iska ye`Èka fõ' mqkiaMálSlrKh 

uÕska ;;a;ajfhka Wiia wmøjH rys; iaMál ,nd .; yels h' fuys § wÞ< wixY=oaO 

>kh WKq ødjlh ;=< ika;Dma; jk;=re Èh lr .efka' bka miq wixY=oaO >kfha 

we;s wmøjH fldgia fjka lsÍug by; ødjKh WKq wjia:dfõ § u fmrd.kq 

,efí' ,efnk fmfrkh isis,a lsÍu uÕska wÞ< >kfha ixY=oaO iaMál idÞ .kq 

,efí' fuys § wÞ< ødjHh WKq øjKfha ika;Dma; fkd jQjo isis,a ødjKfha 

ika;Dma; ùu ksid iaMàlSlrKh fjhs' fuys § wmøjH jYfhka iq¿ jYfhka 

mj;sk ødjH ix>gl isis,a wjia:dfõ § o ika;Dma; ;;a;ajhg m;a fkdjk neúka 

iaMálSlrKhg ,la fkd fõ'

fj<`ofmdf<a we;s idudkH leg ̈ Kq 50 gla muK ,nd.kak' 90 oC muK we;s 

c,h 50 cm3 muK îlrhlg f.k Wmßu m%udKhla Èh ù ix;Dma; jk;=re 

¨Kq leg tl;= lrkak' WKq wjia:dfõ § u ødjKh fmryka lvodishlska 

fmrd .kak' miq j fuu fmrkh îlrhlg f.k whsia n`ÿkl ;nd fiñka 

l,;kak' iE§ we;s iaMál ksÍlaIKh lrkak'

l%shdldrlu 3'3'2

3'3'6	 ødjl ksiaidrKh
ødjH;dj flfrys ødjlfha fuka u ødjHfha iajNdjh o n,mdk nj Tn wOHkh 

lr we;' we;eï ødjH tla ødjlhl úYd, m%udKj,ska o ;j;a ødjlhl b;d 

iq¿ m%udKj,ska o Èh fõ' ksoiqkla f,i whäka >kh c,hg ±uQ úg b;d w,am 

jYfhka Èh ù ,d ly meye;s ødjKhla we;s fõ' tfy;a ldnka fgÜrdlaf,darhsâ" 

ihslaf,dfylafiaka jeks ødjlhl whãka jeä m%udKhla Èh fõ' 

c,Sh whãka ødjKh

 ldnka fgÜrdlaf,darhsâ

rEmh 3'3'2

c,Sh whãka ødjKhlg ldnka fgÜrlaf,darhsâ tl;= l< úg tAjd ñY% fkdù 

ia;r fjka fõ ^rEmh 3'3'2&' tu ñY%Kh fíreï mqkS,hl oud ;Èka fid,jd ál 
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fõ,djla ;enQ úg ldnka fgÜrdlaf,darhsâ ia;rh ;=<g whãka .uka lr th oï 

meyehg yefrk nj;a c,Sh ødjKfha ly meyeh ;j;a wvq ù we;s nj;a ±lsh yels 

h' fuys § isÿ jkafka whäka jeä ødjH;djla we;s ldnka fgÜrdlaf,darhsâ ia;rhg 

ksiaidrKh ùu hs' fuys úfYaI;ajh jkafka c,Sh whãka ødjKfha úYd, m%udKhl 

we;s whãka ksiaidrKhg ldnka fgÜrdlaf,drhsâ l=vd mßudjla m%udKj;a ùu hs' 

bkamiq ia;r fjka lr ldnka fgÜrdlaf,drhsâ jdIam l< úg >k whãka kej; 

,nd.; yels h'

tkï hï ødjlhl w,am jYfhka Èh jk øjHhl ødjKhla iu. tu øjHfha 

by< ødjH;djla we;a;d jQ o" m<uq ødjlh iuÕ ñY% fkd jkakd jQ o" ødjlhl 

.eàug ie,iSu u.ska fojeks ødjlhg wod, øjHh tl;= lr .ekSfï l%uh ødjl 

ksiaidrKh f,i ye`Èka fõ'  

we;eï Ydlj, we;s T!Iëh ix>gl Ydl ;=< mj;skafka b;d u wxY+ ud;% jYfhka 

mu‚' t;fkda,a jeks ødjl Ndú;fhka jeä idkaø T!IO ødjK ilid .efka' 

;r,idr" wßIAG ksmoùu jeks wjia:dj, ødjl ksiaidrKh Ndú; fõ'

3'3'7	 ir, wdijkh" Nd.sl wdijkh yd yqud, wdijkh

ødjKhla fyda ñY%Khla kegùug i,iajd ,efnk jdIamh ikSNjkhg ,la lr 

ix>gl fjka lsÍu wdijkh f,i ye`Èka fõ'

fï wkqj hï ñY%Khla r;a l< úg msg jk jdIamh isis,alr .ekSug l%ufõohla 

;sìh hq;= fõ' mdi,a úoHd.drfha we;s ,Sì.a lkafvkairh ^rEmh 3'3'3& fï ioyd 

ieliQ WmlrKhls' ,Sì.a lkafvkairh ;=<ska jdIamh .uka lsÍug i,iajk w;r 

jdIamh isis,a lr .ekSug isis,a c,h Ndú; lrhs' c,h we;=¿ùu yd c,h msgùug 

ia:dk folla ,Sì.a lkafvkairfha we;'

rEmh 3'3'3 ¡ ,Sì.a lkafvkairh
c,h we;=¿lsÍu

c,h msglsÍu

jdIamh we;=¿ùu øjh msgùu

úoHd.drfha we;s ,Sì.a lkafvkairh Ndú; lrñka wdiQ; c,h idïm,hla 

tl;=lr .kak' fuu WmlrK wegjqï ieliSfï § i,ld ne,sh hq;= úfYaI 

lreKq úoHd .=re;=ud iu. idlÉPd lrkak'

l%shdldrlu 3'3'3
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wkqfhda.S ,Sì.a lkafvkairhla ilia lrk wdldrhla fidhd n,d tjeks 

WmlrKhla idÞ úoHd .=re;=udg fmkajd tys .=K fÞia ±k.kak'

mejreu 3'3'3

ir, wdijkh
hï ñY%Khl jdIamYS,s ix>glhla yd jdIamYS,s fkd jk ix>gl wka;¾.; úg 

tu ix>gl fjka lsÍug ir, wdijkh Ndú; fõ' wdijkfha § jdIam jkqfha 

jdIamYS,S ix>glh muKs' wfkla ix>gl ødjKfha b;sß fjhs' WÞyrK f,i 

<sx c, idïm,hla wdijkhg Ndck lrkafka hehs is;kak' tys c,hg wu;r j 

c,fha Èh ù we;s úúO ,jK iy jdhq iaj,amhla we;' hdka;ñka r;a jk úg jdhqj 

bj;a j hk w;r tAjd >kSNjkh fkd fõ' ,jKj, ;dmdxl c,fha ;dmdxlhg 

jvd fnfyúka by< h' fï ksid <sx c, idïm,h r;a lr jdIam lrk úg c,h 

muKla jdIam fõ' ,jK" c,h r;a l< Ndckfha m;=f,a ;ekam;a ù mj;sKq ±lsh 

yels h' fï ksid fuu wdijk l%shdjg úfYaI ;;a;aj md,khla wjYH fkd fõ' 

tksid fuh ir, wdijkh f,i ie,fla' fï i|yd ,Sì.a lkafvkairh jeks ir, 

WmlrKhla Ndú; lsÍu m%udKj;a fõ' rEmfha ±lafjkafka <sx c,h idïm,hlska 

wdiQ; c,h ,nd.ekSug ms<sfh, lrK ,o wegjquls' f,dalfha iuyr rgj,a uqyqÿ 

c,h Ndú; lr mdkSh c,h ,nd.ekSug fuu l%uh Ndú; lrhs'

WIaK;ajudkh

wdiQ; c,h

c,h we;=<g

c,h bj;g

<sx c,h

,Sì.a lkafvkairh

rEmh 3'3'4 ¡ ir, wdijkh

r;a lsÍu

Nd.sl wdijkh
ix>gl fjka lsÍug we;s ødjKh fyda ñY%Kh" jdIamYS,S ix>gl lSmhlska 

hqla; kï thg ir, wdijkh fyda ir, wdijkfha § Ndú; jk WmlrK fyda 

fhdodf.k ix>gl fjka l< .; fkd yels h' fuu wdijkh md,kh l< 

;;a;aj hgf;a isÿ l< hq;= w;r ta i|yd iqúfYaI WmlrK Ndú; l< hq;= h' 

Nd.sl wdidjkfhka øj folla tlsfklska fjka lr .ekSug kï tAjdfha ;dmdxl 
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w;r ie,lsh hq;= fjkila ;sìh hq;= h' tkï jdIamYS,S;d ie,lsh hq;= ;rï 

tlsfklg fjkia úh hq;= h' fuys § jdIamh ;=< jdIamYS,S;dfjka jeä ix>glh 

jeä m%;sY;hlska o" jdIamYs,s;dfjka wvq ix>glh wvq m%;sY;hlska o mj;S'

ñY%Khl we;s A kï ix>glfha ;dmdxlh 80 oC o B kï ix>glfha ;dmdxlh 

40 oC fõ hehs is;uq' fuu A yd B wvx.= ødjKh r;alsÍfï § 40 oC g u`ola 

jeä WIaK;ajfha § keàug mgka .kS' túg iEfok jdIamfha jeämqr we;af;a B 
ix>glh hs' 40 oC wdikakfha § jdIamh tl;=lr >kSNjkh lsÍfï § ødjKfha B  
bj;a jk úg ñY%Kfha A m%;sY;h by< hhs' túg ñY%Kh kgk WIAK;ajh by< 

hhs' fï wdldrhg wÞ< WIAK;ajj, § jdIam tl;= lr >kSNjkh lsÍfuka ix>gl 

fjka l< yels h' fï wdldrhg isis,k ;;a;aj md,kh lrñka ix>gl lSmhla 

wdijkh u.ska fjka lsÍu Nd.sl wdijkh f,i ye`Èka fõ'

fndrf;,a hkq yhsâfrdldnka ix>gl rdYshl ñY%Khls' fndrf;,a msßmyÿfõ 

§ isis,k ;;a;aj md,kh ioyd wdijk l=¨Kla Ndú; lrkq ,efí' tu wdijk 

l=¨fKa úúO uÜgïj, WIaK;ajh úúO w.hkays mj;ajd .kakd w;r wdijkh ta 

ta ia:dkfha fjk fjk u isÿ fõ' l=¨fka by< fldgiska ;dmdxlh wvq ix>gl 

^fmÜfrda,shï jdhq& fjkalr .efka' by< ;dmdxlj,ska hq;a ix>gl ^;dr& l=¨fKa 

m;=f,a tl;= fõ' 3'3'5 rEmh wOHhkh lsÍfuka fï ms<sn`oj wjfndaOhla ,nd.; 

yels h'

fmÜfrda,shï jdhQ

^;dmdxlh -  25 0C
jdhq is,skavr

ridhk øjH

fmÜr,a

ridhk øjH

fcÜ bkaOk

ãi,a

iafkayl

keõ ioyd bkaOk

mdrj,a we;sÍu

.efid,ska ^fmÜr,a&

^;dmdxlh -  40 - 75 0C

kema;d

^;dmdxlh -  75 - 150 0C

flfrdiSka

^;dmdxlh -  150 - 240 0C

ãi,a

^;dmdxlh -  220 - 250 0C

,sysis f;,a

^;dmdxlh -  250 - 300 0C

bkald f;,a

^;dmdxlh -  250 0C

;dr

3'3'5 rEmh ¡ wdijk l=¨K
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jdhqf.da,Sh jd;fha ix>gl fjka lsÍug o Nd.sl wdijkh Ndú; fõ' 

mSvkhla hgf;a jdhqf.da,Sh jd;h -200 oC g muK isis,a lrk úg 

øjhla njg m;a fõ' fuu øjh o jdhq ix>gl lsysmhla iys; tlls' fuu 

øjh kej; r;alrk úg tla tla ix>gl tajdfha ;dmdxlfha § jdIam ù 

hhs' fufia -196 0C § khsÜrcka o" -183 0C § Tlaiscka o" -78.5 0C § 
ldnka vfhdlaihsâ o bj;a ù hhs' 

wu;r oekqug

yqud, wdijkh
we;eï Ydl fldgiaj, jdIamYS,S ixfhda. we;s nj wms oksuq' l=re`ÿ" lrdnq keá" 

meÕsß" idÈlald" tkid,a jeks Ydl WÞyrK lsysmhls'

Ydl fldgia ;=< wka;¾.; fuu ixfhda. fjkalr.ekSu ioyd tAjdfha ;dmdxlh 

olajd ksh;j WIaK;ajh jeä lsÍu wmyiq h' fuu ixfhda. ;dmdxlhg wdikak 

WIaK;aj, § úfhdackh ù úkdY ùug fyda fjk;a ixfhda. njg mßj¾;kh ùug 

o yels ùu óg fya;= fõ' tneúka ñY%Khg ;dmh imhkafka yqud,h u`.sks'

c,h iu. fyd|ska ñY% jk ixfhda. c,h iu. ñY% ù we;s úg tu ñY%Kfha ;dmdxlh 

c,fha ;dmdxlhg jvd by< hhs' tfia u c,h iu. fyd|ska ñY% fkdjk ixfhda. 

c,h iu. tl;= jQ úg tu ñY%Kfha ;dmdxlh c,fha ;dmdxlhg o jvd my< hhs'

²² i.kaO ixfhda. fndfyduhla c,h iu. fyd|ska ñY% fkd jk w;r" tajdg 

c,fha ;dmdxlhg jvd jeä ;dmdxl we;' fïjd iÔù ffi, ;=< c,h 

iuÕ ñY% ù mj;S' úoHd.drfha § rEmh 3'3'6ys ±lafjk wdldrfha wegjqula 

Ndú;fhka i.kaO f;,a ksiaidrKh wdo¾Ykh l< yels h'

c,h

c,h msg;g

,Sì.a lkafvkairh

c,h yd f;,ac,h

we;=,g

l=re÷ fld<

{

   r;a lsÍu   r;a lsÍu

rEmh 3'3'6 ¡ yqud, wdijkh
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fuu ñY%Kj,g yqud,h u.ska ;dmh iemfhk úg c,fha ;dmdxlhg (100 0C) jvd 

wvq WIAK;ajhl § c,h yd i.kaO f;,a hk øjH fol u jdIam ñY%Khla f,i 

bj;aj hhs' msg ù hk ñY%Kh isis,a l< úg c,h iy i.kaO f;,a ñY% fkdjk neúka 

ia;r follg fjka fõ' tneúka tajd myiqfjka fjka lr .; yels h' 

i.kaO f;,aj, m%fhdack rdYshls'

²² wdydr ri ldrl yd iqj`o ldrl f,i .kS'

²² iqj`o ú,jqka ksmoùug .kS'

²² oka;df,amj, ix>gl f,i fhdohs'

²² T!IO j¾. ksIamdokh i`oyd Ndú; lrhs'

wu;r oekqug

Y%S ,xldfõ i.kaO f;,a ksIamdokhg fhdÞ.kakd Ydl ,ehsia;=jla ilikak' 

tu Ydlj, ljr fldgiaj, jeämqr tu i.kaO ixfhda. wvx.= fõ ±hs fidhd 

n,kak'

mejreu 3'3'4

3'3'8  j¾Kf,aL Ys,amh

jdIamYS,s  fkdjk ix>gl wvx.= ñY%Khl ^>k fyda øj& we;s ix>gl tlsfklska 

fjka lr y÷kd.ekSug j¾Kf,aL Ys,amh Ndú; fõ' fuys úúO l%u mj;sk w;r 

lvÞis ̂ fi,shqf,daia& Ndú;fhka isÿ lrk l%uh lvÞis j¾Kf,aL Ys,am l%uh f,i 

ye`Èka fõ'

fmÜß §ishlg c,h iaj,amhla oud úh<s fmryka lvÞis ;Srejl tla fl<jrla tys 

.s,ajkak' lvÞis ;Srej Èf.a my< isg by<g c, wxY= m%jdyhla isÿjkq ksÍlaIK l< 

yels h' fuys § c,h fjkqjg weisfgdaka" B;r" t;s,a we,afldfyd,a jeks ixfhda. 

fh¥ úg o lvÞis ;srej Èf.a my< isg by<g øj m%jdyhla we§ hkq ksÍlaIKh 

l< yels h' fuys § lvÞis ;Srej wp, l,dmh f,i o tA yryd .uka lrk ødjlh 

ip, l,dmh f,i o ye`Èka fõ' wmg ix>gl fjka lr .; hq;= ñY%Kfha l=vd 

m%udKhla fuu lvÞishg tla l< úg ñY%Kfha wvx.= ix>gl ødjlfha Èhù ødjl 

m%jdyh iuÕ by<g we§ hhs' fuu by<g we§hdu" ñY%Kfha wvx.= ix>gl wp, 

l,dmhg olajk wdl¾IKh ùfï m%N,;dj u; ks¾Kh fõ' WÞyrKhla f,i 

ñY%Kfha wvx.= ix>glj,ska tla ix>glhla wp, l,dmh ^lvÞis& iuÕ fyd`Èka 

wdl¾IKh fõ kï th wp, l,dmh lryd by< hEfï fõ.h wvq fjhs' Bg 

idfmalaIj wp, l,dmhg wvq wdlrIKhla olajk ix>glhla ñY%Kh ;=< fõ kï 

th wp, l,dmh yryd fõ.fhka by<g .uka lrhs' fufia ix>gl wp, l,dmh 

yryd .uka lrk fõ.j, fjki fya;=fjka ñY%Kfha wvx.= ix>gl tlsfklska 

fjka fõ' lvÞis j¾Kf,aL Ys,ams l%uh Ndú; lr yß;m%o ñY%Khl wvx.= ix>gl 

fjka lr y`ÿkd.ekSu i`oyd my; ls%shdldrlfuys ksr; fjuq'
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wjYH øjH

j¾Kf,aL lvÞis fyda fmryka lvÞis fyda frdaksfhda lvÞis" ksú;s m;%"          

jk yd fudfyd," ;=kS fiao frÈ lene,a,la" lelEreï k<h" fldlalla iú 

l< rn¾ wenhla

l%uh 

²² úoHd.drfha we;s jk iy fudfyd, Ndú;fhka ksú;s m;% lsysmhla fyd`Èka 

wUrd.kak' fmdä jQ ;,mh ;=kS is,sla frÈ lene,a,lg oud f;rmSfuka 

Trf,daiq ùÿrejlg yß;m%o ksiaidrlhla tl;= lrkak'

²² j¾Kf,aL lvÞis/fmryka lvÞis/ frdaksfhda lvÞis Ndú; fldg lvÞis 

    ;Srejla lmd .kak'

²² 3'3'7 rEm igyfka fmfkk mßÈ tu lvÞis ;Srefõ tla fl<jrlg u`ola 

by<ska flaYsl k<hlg ,nd.;a  yß;m%o ksiaidrlfhka ìxÿjla ;nkak' 

ødjlh jdIam ù yß;m%o tys b;sß jkq we;' ;j;a ìxÿjla tA u; u ;nkak'

rEmh 3'3'7

²² lvÞis ;Srefõ yß;m%o ìxÿjg m%;súreoaO fl<jrg kQ,la iïnkaO lrkak'

²² lelEreï k<hlg weisfgdaka/N+ñf;,a/fmÜr,a jeks øjhla oud wenhlska 

jikak' lelEreï k<h ;=< ødjlh ika;Dma; ùug ;nkak' miq j my; 

rEm igyfka wdldrhg wenhg weKhla iïnkaO lr" tu weKfha wÞ< 

lvÞis ;Srej t,ajd" ;Srefõ tla fl<jrla øjfha iam¾Y jk fia .s,ajd 

r`ojd ;nkak' lelEreï k<fha ì;a;s u; lvÞis ;Srej iam¾Y fkdjk mßÈ 

;nkak ^3'3'8 rEm igyk&'

lvÞis ;Srej

lelEreï k<h

yß;m%o i,l=K

lvÞis ;Srej t,a,k 

fldlal

ødjlh

rEmh 3'3'8

ál fõ,djla ;nd lvÞis ;Srej t<shg f.k ksÍlaIKh lrkak'

l%shdldrlu 3'3'4
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j¾K lsysmhl ix>gl fjka ù mj;sk nj ±lsh yels h' yß;m%oj, tlsfklg 

fjkia ix>gl mj;sk nj fï wkqj ks.ukh l< yels h' fï wkqj ix>gl 

lsysmhla ñY% ù we;s wjia:djl" tu ix>gl fjka lr y÷kd .eksug j¾K f,an 

Ys,am l%uh Ndú; l< yels h' c,hg úI ridhk øjH uqiq ù we;s oehs fiùug 

j¾Kf,aL Ys,amh Ndú; fõ' tfiau wdydrj,g wys;lr øjH tl;= ù we;soehs 

mÍlaId lsÍfï § o j¾Kf,aL Ys,amh fhdod .efka' ;j o Ydlj, we;s l%shdldÍ 

ridhksl ixfhda. wkdjrKh lr .ekSfï § o" fuu j¾Kf,aL Ys,amh Ndú;hg 

.kq ,efí'   

3'4 fjka lsÍfï Ys,aml%uj, Ndú;
3'4'1 uqyqÿ c,fhka ¨Kq ksiaidrKh

Y%S ,xldfõ ¨Kq ksmoùu i|yd Ndú; lrkafka uqyqÿ c,h jdIamSNjkh fyj;a ¨Kq 

f,ajd l%uh hs' f,ajdhlg /ia lrkq ,nk uqyqÿ c,h ;gdlj, r`ojd jdIamSNjkh 

lsÍfuka idkaø lr ¨Kq iaMálSlrKh ùug i,iajkq ,efí' fuys § jdIamSNjkh 

yd iaMálSlrKh hk fjka lsÍfï Ys,aml%u Ndú; fõ'  

f,ajdhla ia:dk.; lsÍu i`oyd i,ld ne,sh hq;= N+f.da,Sh yd mdßißl idOl 

rdYshls' f,ajdhla msysgqùfï § i,ld ne,sh hq;= N+f.da,Sh yd mdßißl idOl 

lsysmhla my; ±la fõ'

01'	uqyqÿnv m%foaYhl myiqfjka uqyqÿ c,h ,nd .; yels ;eks;,d ia:dkhla ùu

02'	c,h ldkaÿ ùu wju ueá iys; mila ;sîu

03'	jir mqrd ;o iQ¾hdf,dalh yd iq<Õ iys; úh<s WKqiqï ld,.=Khla mej;Su 

04'	j¾Idm;kh wju m%foaYhla ùu

¨Kq f,ajdhl jHQyh ie,lSfï § ;gdl j¾. ;=kla y÷kd.; yels h' tajd my; 

mßÈ h'

rEmh 3'3'9 ¡ ¨Kq f,ajdhla

²² fkd.eUqre úYd, ;gdl

²² uOHia: ;gdl

²² l=vd ;gdl

f,ajdhl ¨Kq ksIamdok l%shdj,sfha m%Odk mshjr my; oela fõ'

1 mshjr	 fmdïm lsÍu fyda jvÈh wdOdrfhka fkd.eUqre úYd, ;gdlj,g 

uqyqÿ c,h mqrjd iQ¾h ;dmh u.ska jdIamSNjkh ùug i,iajkq ,efí' 

uq,a c,fha idkaøKh fuka fo.=Khlska idkaøKh jeä jk úg m<uq 

;gdlh ;=< § le,aishï ldnfkaÜ (CaCO3) iaMálSlrKh fjñka 

;gdlh m;=f,a wjlafIam fõ' 
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2 mshjr ( 	 ±ka fuu c,h uOHia: m%udKfha ;gdl fj; .,d 

hEug i,iajhs' tu ;gdlj, § ødjKfha c,h ;jÿrg;a 

jdIam fõ' uq,a c,fha idkaøKh fuka y;r .=Khla muK 

,jK idkaøKh by< hk úg tys we;s le,aishï i,af*aÜ                                                                                                                                       

(CaSO4) iaMálSlrKh fjñka m;=f,a wjlafIam fõ'

3 mshjr ( 	 le,aishï i,af*aÜ wjlafIam jQ miq fuu ødjKh uOHia: 

;dglj, isg ;=kajeks l=vd ;gdl fj;g .,d hEug i,iajd 

;jÿrg;a c,h jdIamSNjkh ùug i,iajhs' wdrïNl uqyqÿ c,fha 

idkaøKh fuka oi .=Khl muK idkaøKhla we;s jk úg ¨Kq 

(NaCl) iaMálSlrKh fjñka m;=f,a wjlafIam fõ'

¨Kq wjlafIam ùu isÿ jk w;r;=r ;jÿrg;a idkaøKh by< hhs' fidaähï 

laf,darhsâ wjlafIam ùu wjika ùug;a m%:u ue.aksiShï laf,darhsâ (MgCl2) yd 

ue.aksishï i,af*aÜ ^MgSO4& wjlafIam ùu werfUhs' fuu ,jK ñY%ùu ksid ¨Kq 

;s;a; rihla we;s fõ' ¨Kq wjlafIaI lsÍfuka miq b;sß jk idkaø ødjKh uõ 

ødjKh fkdfyd;a ldrï Èhrh f,i ye`Èka fõ' 

msßisÿ fidaähï laf,darhsâ c,dl¾Il fkdfõ' tfy;a by; wdldrfha ,nd.kakd 

¨Kqj, wmøjH f,i mj;akd ue.akSishï laf,darhsâ yd ue.akSishï i,af*aÜ 

wjødjl .=Kfhka hqla; h' tkï c,jdIam Wrdf.k Èh fõ' ;=kajk ;gdlfhka 

,nd.kakd ¨Kq bj;g f.k m%siau yevhg f.dv .id udi yhla ;nkq ,efí' 

fuu .nvd lsÍu ld,h ;=< jd;fha c,jdIam Wrdf.k ue.aksiShï laf,drhsâ yd 

ue.aksishï i,af*aÜ Èh ù bj;a fõ' ¨Kq >khla f,i b;sß fõ'

3'4'2 i.kaO f;,a ksiaidrKh
Ydl øjHj,ska ,nd.kakd jdIamYS,S ixfhda. i.kaO f;,a jYfhka yeÈkafõ' iuyr 

Ydl øjHj,g wÞ< ,dlaI‚l .kaOhg fya;=j tAjdfha wvx.= fujeks jdIamYS,S 

ixfhda.hs' wfma rfÜ ksmojk m%Odk i.kaO f;,a j¾. lsysmhla my; olajd we;'

²² l=re`ÿ fld< f;,a (cinnamon leaf oil)
²² l=re÷ fmd;= f;,a (cinnamon bark oil)
²² meÕsß f;,a (citronella oil)
²² .ïñßia f;,a (pepper oil)
²² lrouqx.= f;,a (cardamom oil)
²² idÈlald f;,a (nutmeg oil)
²² lrdnq keá f;,a (clove bud oil)
²² hqle,amagia f;,a (eucalyptus oil)

l=re÷ fmd;= f;,a" .ïñßia f;,a yd lrouqx.= f;,a m%Odk jYfhka fhdÞ.kafka 

wdydrfha rih iy iqj| jeä lr.ekSug h' l=re÷ fld< f;,a" .ïñßia f;,a yd 

lrouqx.= f;,a T!Iëh .=Kfhka o hqla; jk w;r T!Iëh wdf,am" oka;df,am iy 
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inkaj, iqj|ldrl ksIamdokh i|yd nyq, j fhdÞ .efka' i.kaO f;,a yuq jk 

Ydl fldgia lsysmhla my; ±lajd we;'

Ydlh$ Ydl i.kaO f;,a mj;sk fldgi$ fldgia

iejekaord (Veitiveria) uq,a

i÷ka (Sandalwood) l|

l=re÷ (Cinnamon) fmd;="uq,a yd fld<

me`.srs (Citronella) fld<

fiar (Lemongrass) fld<

hqle,smagia (Eucalyptus) fld<

lrdnqkeá (Clove) mqIam fldgia

frdai (Rose)/ iukamsÉp (Jasmine) u,a

f,uka (Lemon)/ foys (Lime) M,

idÈlald (Nutmeg) îc

i.kaO f;,a ksiaidrKh i|yd yqud, wdijkh yd ødjl ksiaidrKh jeks fjka 

lsÍfï l%uYs,am Ndú; fõ' l=re÷ fld<j,ska f;,a ,nd.kafka tu fld< w;ßka 

yqud,h heùfuks'

 yqud, wdijkfhka i.kaO f;,a ksiaidrKh

l=re`ÿ m;%

c,h

yqud, ckklh

		

						    

rEmh 3'3'10 

fuys § yqud, cklfhka msgjk yqud,h r;a jQ Ydl fldgia u;ska .uka lrhs' 

i.kaO f;,a c,jdIam iuÕ ñY%j 100 0Cg wvq WIaK;ajhl § jdIam fõ' tu jdIam 

ñY%Kh >kSNjkh lsÍfuka i.kaO f;,a yd c,h ,efí' tAjd ñY% fkdjk neúka 

fjka fjkaj ,nd .; yels h'
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Y%S ,xldfõ l=re÷ f;,a ksIamdokh lrk idïm%Þhsl l%uh ms<sn| f;dr;=re 

fidhd n,d tA ms<sn| jd¾;djla ilikak'

mejreu 3'3'5

ødjl ksiaidrKh u.ska i.kaO f;,a ,nd.ekSu
ødjl uÕska ksiaidrKh lsÍu i.kaO f;,a ksiaidrKfha ;j;a l%uhls' fï l%ufha 

§ B;¾" laf,dafrdf*daï" fgd¨Bka jeks ldnksl ødjl Ndú; flf¾' Ydl fldgia 

ødjlh iuÕ ñY% lr fi,jQ úg i.kaO f;,a ødjlh ;=< øjKh fõ' ødjKh jdIam 

lr yeÍfuka i.kaO f;,a fjka lr .efka' 

we;eï Ydl fldgia iqÿiq mSvkhla hgf;a f;rmSfuka o tAjdfha wvx.= jdIamYS,S 

f;,a ,nd .; yels h'

idrdxYh

²² mod¾: ixY=oaO mod¾: iy ñY%K f,i fldgia follg fnÈh yels h' 

²² iajdNdúl mßirfha ixY=oaO øjH b;d w,am jk w;r iq,N j mj;skafka 

ñY%K f,i we;s øjH hs'

²² ix>gl folla fyda lSmhla ridhkslj fjkia fkd ù ñY% ù we;s jk øjH 

ñY%K kï fõ' ix>glj, we;s fN!;sl yd ridhksl ,laIK ñY%Kh ;=< § 

o tf,iska u mj;S' ñY%Khl ix>gl fN!;sl l%u u`.ska fjka l< yels h'

²² ñY%Kh mqrdu tl u ixhq;shla iys; ñY%K iucd;Sh ñY%K f,i ye`Èka fõ' 

ñY%Kh mqrdu ixhq;sh taldldr fkdjk ñY%K úIucd;Sh ñY%K f,i ye`Èka 

fõ'

²² iucd;Sh ñY%Khla ødjKhla hkqfjka o ye`Èkafjk w;r ødjKj, ´kEu 

l=vd fldgil idkaøKh" j¾Kh" >k;ajh" úksúo fmfkk nj jeks ,laIK 

iudk fõ' 

²² ødjKhl jeämqr wka;¾.; ix>glh ødjlh f,i o wvqfjka we;s ix>glh 

ødjHh f,i o y÷kajkq ,efí'

²² ødjHhla" ødjlhl Èh ùu WIaK;ajh yd ødjlfha yd ødjHfha O%eùh iajNdjh  

u; ;SrKh fõ' 

²² jdhqjl c, ødjH;dj c,h u;=msg tu jdhqfõ mSvkh" WIaK;ajh hk idOl 

u; fjkia fõ'

²² ødjKj, ixhq;sh oelaùug úúO l%u Ndú; fõ' ialkaO Nd.h (m/m)" mßud 

Nd.h (v/v)" ujq, Nd.h iy ialkaO mßud wkqmd;h (m/v) ujq, mßud 

wkqmd;h (n/v) ta w;ßka l%u lSmhls'
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²² ixhq;sh olajk l%u w;ßka ujq, ¡ mßud wkqmd;h (n/v) i|yd idkaøKh hk 

ku o Ndú; fõ' fuys tallh mol dm-3 ^>k fvisógrhg ujq,& fõ' 

²² tÈfkod Ôú;fha § úúO lghq;= i|yd ixhq;sh okakd ødjK iEÈh hq;= jk 

w;r ta i|yd úoHd.dr wdY%s; j úúO WmlrK Ndú; fõ'

²² tÈfkod Ôú;fha § fukau úúO l¾udka;j, § o ñY%Kj, ix>gl fjka 

lsÍu isÿ fõ' ta i|yd úúO l%u Ndú; fõ' 

²² iy,a .eÍu" fnd,a ù c,fha mdùug ie,iSu fukau fm<Sfï l%shdj ;=< § o 

ix>glj, >k;ajh m%fhdackhg .ksñka hdka;%sl j ix>gl fjka flf¾' 

ye<Su iy fmÍu isÿ lrkafka ix>gl wxY=j, úYd,;ajh m%fhdackhg 

.ekSfuks' 

²² jdIamSlrKh u.ska ix>gl fjka l< yelafla tajdfha ;dmdxl tlsfklg 

fjkia ùu ksihs' 

²² iaMálSlrKh iy mqkiaMálSlrKh i|yd ødjKhl idkaøKh m%fhdackhg 

.kakd w;r tys § ix;Dma; wjia:dj blaujd hk ;=re idkaøKh jeä lrhs' 

²² we;eï øjH tla ødjlhl by< ødjH;djla fmkajk w;r ;j;a ødjlhl wvq 

ødjH;djla fmkajhs'

²² tla ødjlhl w,am jYfhka Èh ù we;s ødjHhla by< ødjH;djla we;s 

fjk;a ødjlhlg ,nd .ekSu ødjl ksiaidrKfha § isÿ fõ' ta i|yd tu 

ødjl fol ñY% fkd úh hq;= hs' 

²² wdijkh u.ska ix>gl fjka lsÍfï § ñY%K r;a lrk w;r" ta ta ix>glj, 

;dmdxlhg wod< WIaK;ajfha § ñY%Kfhka jdIam ù bj;a jk ix>gl isis,a 

lr ,nd .ekSu isÿ fõ' 

²² wdijk ls%hdj,sh i|yd fhdod .kq ,nk ;dlaIKsl l%uj, fjkialï u; 

iy ix>glj, ,laIK u; ir, wdijkh" Nd.sl wdijkh iy yqud, 

wdijkh f,i wdldr ;=kls' 

²² úfYaIs; lvodishla u; ;nd we;s ñY%Khla yryd jdIamYS,S ødjl m%jdyhla 

.uka lrùu lvodis j¾Kf,aL Ys,amfha § isÿ lrhs' ix>gl lvÞishg 

^fi,shqf,daia& olajk wdl¾IKfha m%n,;dj u; ix>gl m;%h yryd .uka 

lrk fõ.h fjkia ùu fya;=fjka ix>gl tlsfklska fjka fjhs'

²² uqyqÿ c,fhka ¨Kq ksiaidrkfha § jdIamSNjkh yd iaMálSlrKh hk fjka 

lsÍfï l%u Ys,am Ndú; lrhs'

²² i.kaO f;,a ksiaidrKh i`oyd yqud, wdijkh Ndú; lrhs'



65

ñY%K 	 ridhk úoHdj 

01'	my; i|yka jpkj, w¾:h meyeÈ,s lrkak'

a.	 ñY%Kh	 b.	iucd;Sh ñY%Kh	 c.	ødjlh

d.	 ødjHh 	 e.	ødjKh	 f.	 ødjH;dj	

02'	iucd;Sh ñY%Khl fyj;a ødjKhl mj;sk ,laIK folla ,shkak' 

03'	ødjlhla O%eùh fyda ks¾O%eùh jkafka flfia oehs meyeÈ,s lrkak' 

04'	my; i|yka ksÍlaIK úoHd;aulj meyeÈ,s lrkak'

a.	 fldia lsß ^fldfyd,a,E& c,fhka fidaod yeßh fkdyels h'

b.	 iaghsfrdf*daï ^ßðf*daï& fmÜg%,aj, Èh l< yels h' 

c.	 fidavd fnda;,hl uQäh újD; l< iekska ødjKfhka jdhq nqnq¿ msg fõ'

05'	iy,a .eÍfuka tys .,a leg fjka flf¾' fuh hdka;%sl l%uhls' iy,a iy .,a                                                                                                          

leg hk ix>glj, ljr fN!;sl .=Khla fuys § Wmldr fõ o@

06'	ñY%Khl ix>gl fjka lrk jdIamSlrKh iy wdijkh w;r we;s iudk 

lula iy fjkia lula ,shkak'

07'	my; j.=j ;=< bÈßm;a lr we;s ødjKj, idkaøKh .Kkh lrkak'

ødjHh
ujq,sl 

ialkaOh 
(g mol-1)

Èhlrk 
ialkaOh 

(g)

ujq, 
m%udKh
(mol)

wjika 
mßudj

ødjKfha idkaøKh 
(mol dm-3)

NaOH 40 10
10
40  = 0.25 200 cm3

0.25
 200  x 1000 = 1.25

CaCl2 111 27.75
27.75
111  = 0.25 500 cm3

Na2CO3 106 53
53

  106  = 0.5 2 dm3

HCl 36.5 36.5
36.5
36.5  = 1.0 0.5 dm3

08'	ue.akSishï laf,darhsâj, (MgCl2) 0'5 mol dm-3 hk ixhq;sh we;s c,Sh 

ødjKhl 500 cm3la ms<sfh, l< hq;= j we;' fï i|yd .; hq;= ue.akSishï 

laf,darhsâ ialkaOh fidhkak'

	  (Mg = 24, Cl = 35.5)

wNHdih
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09'	iaMálSlrKh u.ska ix>gl fjka l< yels ñY%Kh$ñY%K f;darkak' 

a)	 ¨Kq iy c,h ñY%Kh	 b)	uoHidr iy c,h ñY%Kh

c)	 weisála wï,h iy c,h ñY%Kh	 d)	fldm¾ i,af*aÜ iy c,h ñY%Kh

10'	,qKq ksIamdokfha  § tla tla ;gdlj, ,jK lSmhla wjlafIam fõ' tfia 

wjlafIam jk CaCO3, CaSO4, NaCl iy MgCl2 hk ,jK ødjH;dj wvqjk                                                                                                                                            

ms<sfj<g ilikak'

11'	¨Kq ksmoùfï oS wjlafIam jk CaCO3, CaSO4, NaCl iy MgCl2 hk ixfhda.                                                                                                                   

j,ska jdhqf.da,Sh c, jdIam iu. osh ù hk ^wjødjl .=Kh we;s& ixfhda.$ 

ixfhda.h l=ula o@

12'	Tng tla;rd ,jKhl ix;Dma; ødjKhla § we;' fuu ødjKfha tu                                                                                                                                               

,jK ;j;a iq¿ m%udKhla Èh lsÍug l=ula l< yels o@  

13'	whãka c,fha fyd`Èka Èh fkd fõ' whãka jeä m%udKhla Èh l< yels 

ødjl folla ,shkak' 

14'	ødjl ksiaidrKh Ndú; jk wjia:d folla ,shkak' 

15'	ixfhda.hla oekg mj;sk ødjlfhka fojeks ødjlhlg fjka lr .ekSfï 

§ mj;sk ødjlh yd fojeks ødjlh l=uk .=Khkaf.ka iukaú; úh hq;= o@

16'	wdijkfhka ix>gl fjka lsÍfï § tu ix>glj, ljr fN!;sl .=Khla                                                                                                                                           

m%fhdackhg .efka o@

17'	ir, wdijkh iy Nd.sl wdijkh w;r we;s iudklula iy fjkialula                                                                                                                                        

i|yka lrkak'

18'	mdi,a úoHd.drfha § ,Sì.a lkafvkairh wdijkh i|yd wegùfï § isrig                                                                                                                                            

wdk; j iú lr by< fl<jfrka Bg jdIamh we;=¿ flf¾' c,h we;=`t lrkafka                                                                                                                                          

my<sks' fufia" 

a&	 by<ska jdIam we;=¿ lsÍfï iy     

b&	 my<ska c,h we;=¿ lsÍfï 

	 we;s jeo.;alu l=ula oehs meyeÈ,ss lrkak'

19'	YS% ,xldfõ yqud, wdijkh u.ska fjka lr .kakd iq.kaO f;,a j¾. lSmhla                                                                                                                                           

kï lrkak' 	  

20'	fj<ofmdf,a úlsKSug we;s j¾Kj;a fgd*shl wvx.= j¾Kl ms<sn`oj 

fidhdne,Sug Ndú; l< yels fjka lsÍfï Ys,am l%uh l=ula o@
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  mdßNdIsl Yío ud,dj 
iucd;Sh Homogeneous 
úIucd;Sh Heterogeneous
ix>gl Components
ødjKh Solution
ødjlh Solvent
ødjHh Solute
ødjH;dj Solubility 
ldnksl ødjl Oganic Solvents
wldnksl ødjl Inoganic Solvents
idkaøKh Concentration
wdiQ;h Distillate/ Condensate 
iaMálSlrKh Crystallization 
mqkiaMálSlrKh Recrystallization
wjlafIam ùu Precipitation
ødjl ksiaidrKh Solvent Extraction
ir, wdijkh Distillation  
Nd.sl wdijkh Fractional Distillation
yqud, wdijkh Steam distillation  
j¾Kf,aL Ys,amh Chromatography
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04
fN!;sl úoHdj

;rx. iy tajdfha fh§ï

ksYap, c, mDIaGhlg .,a leghla oeuQ úg tys we;s jk /<s;s ̂ ripples& Tn oel ;sfnkq 

we;' 4'1 rEmfha fmkajd we;s wdldrhg .,a legh ksid we;s jqKq le<öu /<s;s f,i 

.,a legh jegqKq ;ek isg tal flakaøsl jD;a; wdldrfhka wE;g me;sÍ hhs' 

4'1 rEmh - c, mDIaGhl jD;a;dldr /<s;s we;s ùu

4'2 rEmfha fmkajd we;s wdldrhg lUhla w,a,d f.k by<g;a my<g;a .eiaiQ 

úg tu lUfha o /<s;s we;sjkq oelsh yels h' fuys §  o isÿjkafka w; u.ska we;s 

lrk le<öula" lUh Èf.a .uka lsÍuhs' fuys § w; /<s;ss we;s lrk m%Njh f,i 

ls%hd lrhs'

4'2 rEmh - ;sria ,Kqjl /<s;s we;s ùu

fufia udOHhla Èf.a fyda wjldYfha .uka lrk le<öula" ;rx.hla f,i 

y÷kajkq ,efí'

c, mDIaGfha ma,diaála fnda,hla jeks jia;=jla ;sìh § ;rx.hla we;s lf<a kï 

ma,diaála fnda,h flfia p,kh fõ o@ 

c, mDIaGhg ,ïnlj by<g;a my<g;a ma,diaála fnda,h p,kh jkq ±l.; yels 

h' fnda,h by<g;a my<g;a p,kh ùug th fj; Yla;sh iïfm%aIKh úh hq;= h' 

fuys § fnda,h fj; Yla;sh ,enqfKa c, ;rx.j,sks'

;rx.j, we;s jeo.;a ,laIKhla  jkafka tAjd u.ska tla ;ekl isg ;j;a ;eklg 

Yla;sh iïfm%aIKh lsÍuhs' tfia Yla;sh iïfm%aIKh ùfï § tu udOHfha wvx.=  

mod¾:j, iïfm%aIKhla isÿ fkdfõ'
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WodyrKhla f,i" c, mDIaGhla Èf.a ;rx.hla .uka lrk úg tla tla ia:dkfha 

c, wxY= by< my< .uka lsÍula isÿjqj o ;rx.h m%pdrKh jk ÈYdjg c, wxY= 

.uka lsÍula isÿ fkdfõ'

●● ;rx. p,s;h

by; WodyrK foflys § i|yka l< ;rx. .uka lrkafka mod¾:uh udOH Tiafia 

h' c,fha we;s jk ;rx.j, udOHh c,h hs' ,Kqj Èf.a .uka lrk ;rx.j, 

udOHh ,Kqj iE§ we;s øjHh hs' udOHh iE§ we;s wxY= ;rx. iu`. .uka fkdl< 

o tu tla tla udOHfha wxY=j, isÿ jk p,s;h u.ska udOHh yryd ;rx. f,i 

Yla;sh iïfm%aIKh fõ' by; udOH yefrkakg ;j;a fkdfhl=;a udOH yryd 

;rx. iïfm%aIKh fjhs' 

wmg fkdfhl=;a Yío wefikafka jd;h Tiafia .uka lrk èjks ;rx. u.ska h' 

èjksh jd;h ;=<ska muKla fkdj øj iy >k udOH ;=<ska o .uka lrhs'

mod¾:uh udOH Tiafia .uka lrk ;rx.j,g wu;rj mod¾:uh udOHhla rys;j 

.uka lrk ;rx. o we;' wdf,dalh tjeks ;rx. i|yd WodyrKhls' iQ¾hhd iy 

fmdf<dj w;r jd;h jeks øjHhuh udOHhla rys; m%foaYhla msysáh o iQ¾hhdf.a 

isg fmdf<djg wdf,dalh iy ;dmh ,efí' fuys § wdf,dalh iy ;dmh .uka 

lrkafka úoHq;a pqïnl ;rx. wdldrhg jk w;r" úoHq;a pqïnl ;rx. .uka lsÍug 

mod¾:uh udOHhla wjYH fkdfõ' 

.=jka úÿ,s ;rx. o úoHq;a pqïnl ;rx. fõ' .=jka úÿ,s úldYkd.drhlska úldYkh 

flfrk .=jka úÿ,s jevigyka .=jka úÿ,s ;rx. u.ska Tfí ksjfia .=jka úÿ,s 

hka;%h fj;g meñfKkafka jd;h yryd jqjo .-=jka úÿ,s ;rx. iïfma%IKh i`oyd 

jd;h wjYH fkdfõ' 

4'1 hdka;%sl ;rx.

ia,skalshla u.ska ;rx. p,s;h wdo¾Ykh l< yels h' ia,skalshla hkq jdfka 

lïìhlska ;ekQ oÕrhls' ia,skalshl Pdhd rEmhla 4'3 rEmfha oelafõ' 

ia,skalshla u.ska ;rx. wdo¾Ykh lsÍu i|yd 4'1 ls%hdldrlfuys fhfouq'
			 

4'3 rEmh - ia,skalshla
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 4'1 l%shdldrlu

wjYH øjH ( ia,skalshla

²² 4'4 rEmfha fmkajd we;s wdldrhg È. fïihla u; ia,skalshla ;nkak' 

²² ia,skalsfha tla fl<jrla w;ska w,a,d fïifha ;,h u; fomig p,kh 

lrkak' 

túg 4'4 rEmfha fmkajd we;s wdldrhg ia,skalsh Èf.a ;rx.hla .uka lrk nj 

Tng oel .; yelsjkq we;' 

;rx.fha p,s; ÈYdj

4'4 rEmh - ia,skalshla u.ska ;rx. wdo¾Ykh lsÍu

ia,skalsh

ia,skalsh Èf.a .uka lrk ;rx.h" m%pdrKh i|yd øjHuh udOHhla wjYH 

jk ;rx.hlg WodyrKhls' m%pdrKh i|yd udOHhla wjYH jk tjeks ;rx. 

y÷kajkafka hdka;%sl ;rx. f,i h' c, mDIaGh u; we;s jk ;rx." jd;h ;=< 

we;sjk èjks ;rx. iy .sgdrhl ;ka;=jla fm<Sfï § th u; we;sjk ;rx. 

hdka;s%l ;rx. i|yd WodyrK lsysmhls'

hdka;%sl ;rx. p,s;h i|yd udOH wxY=j, iyNd.s;ajh w;HjYH fõ' udOH wxY= 

p,kh jk ÈYdj iy ;rx.h .uka lrk ÈYdj mokï lrf.k hdka;%sl ;rx. 

j¾. follg fnÈh yels h'

	 1' ;S¾hla ;rx. (Transverse waves)
	 2' wkajdhdu ;rx. (Longitudinal waves)

s
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4'1'1 ;s¾hla ;rx. 

 4'2 l%shdldrlu

wjYH øjH ( ia,skalshla" ßnka má len,s lsysmhla

ia,skalsfha fmdgj,a lsysmhl l=vd ßnka má lene,s .eg .id 4'1 ls%hdldrlfï 

mßÈu p,kh lrkak' 

²² tys tla tla ßnka máh p,kh jk wdldrh ksÍlaIKh lrkak' 

;rx.fha p,s; ÈYdj

4'5 rEmh - ia,skalshg .eg .eiQ ßnka máj, p,s;h ksÍlaIKh lsÍu

ia,skalsh

.eg .eiQ 

má

 

fuys § ;rx.h .uka lrkafka w;ska w,a,d f.k we;s fl<jf¾ isg wfkla fl<jr 

ÈYdjg h' ßnka má .eg .eiQ ia:dk p,kh jk ÈYdjg ,ïn ÈYdjla Tiafia ;rx.h 

.uka lrkq Tng meyeÈ,sj oel .; yels h' fujeks" udOH wxY= p,kh jk ÈYdjg 

,ïnl ÈYdjg m%pdrKh jk ;rx." ;S¾hla ;rx. f,i y÷kajkq ,efí' tu ksid 

fuu ;rx.h ;S¾hla ;rx.hls'  

ksYap, c, mDIaGhlg .,a leghla jeks jia;=jla oeuQ úg we;s jk ;rx. m%pdrKfha 

§ udOH wxY= jk c, wxY= tla;rd mrdihla ;=< by<g;a my<g;a p,kh jk w;r 

;rx. me;sÍ hkafka tu c, wxY=j, p,s;fha ÈYdjg ,ïnl ÈYdjlg h'

c, mDIaGfha ma,diaála fnda,hla jeks ieye,a¨ jia;=jla ;nd c,fhys lsishï 

ia:dkhla l,Uk úg tu mdfjk jia;=j by<g;a my<g;a p,kh jk nj wms uq,§ 

i|yka lf<uq' mdfjk jia;=j by<g;a my<g;a p,kh jkafka mdfjk jia;=j u; 

c, wxY= uÕska by<g;a my<g;a n,hla fhfok ksid h' tu.ska c, wxY= by<g;a 

my<g;a p,kh flfrhs' túg ;rx.h me;sÍ hkafka Bg ,ïnl ÈYdjlghs' tA ksid 

c, mDIaGfha .uka lrk ;rx. o ;S¾hla ;rx. fõ' 
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;rx.h .uka lrk ÈYdj

wxY= 

p,s;h

wxY= 
p,s;h

4'6 rEmh - ;S¾hla ;rx.hl wxY= p,kh jk wdldrh

4'6 rEmfha fmkajd we;s wdldrhg ;S¾hla ;rx.hl ;rx.h m%pdrKh jk ÈYdjg 

,ïnlj wxY= lïmkh fõ'

§ we;s tla fudfyd;l § c, ;rx.hl yrialvla fmfkk whqre 4'7 rEmfhka 

oelafõ' tys B ysiaj,ska fmkajkafka tu fudfydf;a § c, wxY= p,kh fjñka 

mj;sk ÈYdj hs'

A

C D

B
YS¾Ihla

ksïkhla

4'7 rEmh - c, ;rx.hl yrialvla

;rx.fha p,s; 
ÈYdj

 

fuys A iy B ,laIHj, we;s wxY=" by< ÈYdjg .uka l< yels Wmßu ÿr .uka 

lr we;s wxY= h' ;rx.hl tjeks ia:dk YS¾I f,i ye¢kafõ' C yd D ys we;s wxY= 

my< ÈYdjg Wmßu ÿr .uka lr we;s wxY= h' ;rx.hl tjeks ia:dk ksïk f,i 

ye¢kafõ'

4'8 rEmfha fmkajd we;s wdldrhg ;ka;=jla by<g  yd my<g .eiaiSfï § tu 

;ka;=fõ  yg .kakd ;rx. o wh;a jkafka ;S¾hla ;rx. .Khg h'

4'8 rEmh - ;ka;=jl ;S¾hla ;rx. yg.ekSu

;ka;=fõ p,s;h ;rx.h .uka lrk ÈYdj

by< - 

my<

4'2 rEmh - ;sria ,Kqjl /<s;s we;s ùu
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4'1'2 wkajdhdu ;rx. 

4'3 l%shdldrlu

wjYH øjH ( ia,skalshla" ßnka máhla

ia,skalshla fïihla u; ;nd tla fl<jrla fïihg iú lrkak' bka miq 4'9 

rEmfha fmkajd we;s mßÈ wfkla fl<jr w;ska bÈßhg miq mig p,kh lrkak' 

ksoyia fl<jr bÈßhg ;,a¨ lrk úg tu fl<jf¾ we;s fmdgj,a f;rfmhs' 

fuh iïmSvkhla jYfhka y÷kajkq ,efí' w; miqmig p,kh lrk úg fmdgj,a 

tlsfklg ÿria fõ' th úr,khla jYfhka y÷kajkq ,efí' 

(transmission of energy)Yla;sh .e,Su

4'9 rEmh - ia,skalshla u.ska wkajdhdu ;rx. p,s;h wdo¾Ykh

iïmSvk

úr,kwxY= p,s; ÈYdj

.eg .eiQ máh

fufia ia,skalsh bÈßhg ;,a¨ jk úg iïmSvk iEfoñka o miqmig ;,a¨ jk úg 

iïmSvk ia:dkfha úr,khla iEfoñka o 4'9 rEmfha mßÈ ;rx. p,s;hka isÿ fõ' 

ia,skalsfha .eg .eiQ máh bÈßhg iy wdmiaig p,kh ùu Tng ksÍlaIKh l< 

yels h' wfkl=;a oÕr o tmßoafokau p,kh fõ' 

;rx.h .uka lrk ÈYdjg iudka;rj udOH wxY= foda,kh jkafka kï tjeks 

;rx. wkajdhdu ;rx. f,i ye¢kafõ' 

ia,skalsh Èf.a .uka lrk ;rx. wkajdhdu ;rx. nj Tng fmfkkq we;' iriq,la 

kdofldg tys oe;a;la Tfí we.s,s ;=äka iam¾Y lrkak' túg we.s,s ;=vg u`o 

fooreula oefkhs' Bg fya;=j iriq,a oe;a; udrefjka udrejg we.s,s ;=fvys .eàu;a 

bka bj;a ùu;a h' kdojk iriqf,ys we;s jk Tn fudn p,s;h lïmkhls' 

èjksh yg.kafka fun÷ lïmk fya;=fjks' tu lïmk ksid yg.kakd wkajdhdu 

;rx. u.ska wmf.a Y%jK ixfõok we;s lrhs' Y%jK ixfõokh we;s lrk ksid 

fuu ;rx. èjks ;rx. f,i y÷kajkq ,efí' jd;h ;=< yg.kakd èjks ;rx. 

wkajdhdu ;rx.j,g WodyrKhls'
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;S¾hla ;rx. wkajdhdu ;rx.

;rx.h p,kh jk ÈYdjg ,ïnlj 

udOH wxY= p,kh fõ'

;rx.h p,kh jk ÈYdjg iudka;rj 

udOH wxY= p,kh fõ'

>k yd øj mDIaG u; fyda ,Kq" lïì 
wdÈh Èf.a m%pdrKh fõ'

Wod: c, ;rx.

>k" øj iy jdhq yryd m%pdrKh fõ'

Wod : èjks ;rx.

4'1'3 ;rx. p,s;h yd iïnkaO fN!;sl rdYs

;rx.hla hkq tla ia:dkhl isg ;j;a ia:dkhla olajd .uka lrk le<öuls' tu 

ksid ld,h iy ÿr hk rdYs fol u iu`. wxY=j, isÿ jk úp,k ;rx.j, wvx.= 

fjhs' iajNdjfha  wmg olskakg ,efnk ;rx.j, fndfyda úg fuu úp,k b;d 

ixlS¾K wdldrj, úp,k hs' kuq;a" fuu mdvfï § wm i,lkafka b;du;a u ir, 

wdldrfha ;rx. jk ihskdldr ;rx. kñka ye¢kafjk ;rx. ms<sn| j muKls' 

wu;r ±kqug

4'10 rEmfha fmkajd we;s m%ia;drfha olajd we;af;a ;rx. p,s;hg iyNd.s jk 

tla wxY=jl" tys uOH msysàfï isg úia:dmkh" ld,h iu`. úp,kh jk wdldrh 

hs' 

WodyrKhla f,i ld,h to jk úg tu wxY=fõ úia:dmkh Y=kH fõ' ld,h;a iu. 

fuu wxY=fõ úia:dmkh l%ufhka  jeä ù t1ys § Wmßu Ok úia:dmkhla ,nhs' 

bkamiq l%ufhka úia:dmkh wvq ù t2 § kej; Y=kH ù RK ÈYdjg úia:dmkh 

ùug mgka .kshs' ld,h t3 jk úg Wmßu RK úia:dmkhla .kakd tu wxY=fõ 

úia:dmkh t4 § kej; Y=kH fõ' ld,h;a iu. fuu p,s;h kej; kej;;a isÿ 

fõ' wxY=j to isg t4 olajd isÿ lrk p,s;h tla foda,khla f,i ye¢kafõ' 

úia:dmkh úia;drh YS¾Itla foda,khla

ksïk

^ld,dj¾;h&

T

ld,h

4'10 rEmh - wxY=fõ úia:dmkh" ld,h iuÕ úp,kh jk wdldrh

to t1 t2 t3
t4

4'11 m%ia;drfha olajd we;af;a tla fudfyd;l § ;rx. p,s;hg iyNd.S jk ish¨ 

u wxY=j," tAjdfha uOH msysàfï isg úia:dmkh tu tla tla wxY=jg m%Njfha isg 

we;s ÿr iuÕ úp,kh jk wdldrhhs'  
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λ
^;rx. wdhduh&

λ
^;rx. wdhduh&

λ

úia;drh

úia:dmkh

ksïkhla

m%Njfha isg 
we;s ÿr

tla ;rx.hla

4'11 rEmh - tla tla wxY=fõ úia:dmkh" tla tla wxY=jg m%Njfha isg we;s ÿr iuÕ úp,kh

YS¾Ihla

lUhla Èf.a .uka lrk ;rx. jeks ;S¾hla ;rx.j, § tla fudfyd;l § wmg 

fmfkk ;rx. yevh" m%Njfha isg we;s ÿr iu. úia:dmkh fjkia jk wdldrh 

fmkajk m%ia;drh u fjhs' wkajdhdu ;rx. i|yd o ÿr iu. úia:dmkh fjkia 

jk wdldrh 4'11 rEmfha fmkajd we;s wdldrfha m%ia;drhlska oelaúh yels h'

fuu m%ia;dr weiqfrka wmg ;rx. wdY%s; rdYSka lsysmhla w¾: oelaúh yels h' 

●● ;rx.hl úia;drh (Amplitude)
;rx. p,s;hg iyNd.S jk wxY= úiska uOH msysgqfï isg isÿ lrk Wmßu úia:dmkh 

;rx.hl úia;drh f,i ye¢kafõ' 

●● ;rx. wdhduh (Wavelength)
;rx. p,s;hg iyNd.s jk tla wxY=jl isg tu p,s; iajNdjfha u mj;sk wdikak;u 

wfkla wxY=jg we;s ÿr ;rx. wdhduh ^λ& f,i ye¢kafjhs' WodyrKhla f,i 4'11 

rEmfha tla YS¾Ihl$ ksïkhl we;s wxY=jla tu wxY=fõ Ok fyda RK ÈYdfõ 

Wmßu úia:dmkhg meñK we;' B<Õ YS¾Ifha$ ksïkfha we;s wxY=jla mj;skafka 

o tu p,s; iajNdjfha u h' tneúka tu wxY= fol w;r ÿr tkï" wkqhd; YS¾I 

folla w;r ÿr ;rx. wdhduhg iudk fjhs' ;jo wkqhd; ksïk folla w;r ÿr 

o ;rx. wdhduhg iudk fjhs' 

●● wdj¾;  ld,h (Period)
tla wxY=jla úiska iïmQ¾K foda,khla isÿ lsÍu i|yd .; lrk ld,h wdj¾; 

ld,h (T) kñka yeÈkafõ' ;rx.hla tys ;rx. wdhduhg iudk ÿrla .uka lsÍu 

i|yd .; lrk ld,h o wdj¾; ld,hg iudk fjhs ^4'10 rEmh&'

●● ixLHd;h (Frequency)
tla wxY=jla úiska tall ld,hl § isÿ lrk foda,k ixLHdj ixLHd;h (f) kñka 

ye¢kafjhs' ixLHd;h wdj¾; ld,fha mriamrh (1 / T)g iudk h' ixLHd;h uekSu 

i|yd Ndú; jk tAllh y¾Üia (Hz) f,i ye¢kafjk w;r y¾Üia tlla ;;amrhg 

foda,k tlla f,i w¾: oelafjhs' 

					   
f  = 1 
      T
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●● fõ.h (Speed)

;;amr tll§ ;rx.h .uka .kakd ÿr ;rx.fha fõ.h kï fõ' ;rx.hla tla 

wdj¾; ld,hla (T) ;=< § ;rx. wdhduhg iudk ÿrla .uka lrhs' t ksid tys 

fõ.h v = λ / T ke;fyd;a v = f λ fjhs' 

wu;r ±kqug

fõ.h (v)	 =	 ixLHd;h (f)	 ×	 ;rx. wdhduh (λ)
m s-1			            Hz				    m

4'2 úoHq;a pqïnl ;rx. (Electromagnetic waves)
 fuys we;s rEmfha we;af;a .=jka úÿ,s ;rx. ÿf¾laIhls' 

b;d ÿr msysá iuyr ;rej, isg tk .=jka úÿ,s ;rx. 

ÿf¾laI wekafgkdjg ,efnhs' fuu .=jka úÿ,s ;rx.j, 

wvx.= f;dr;=re f;areï .ekSu u.ska wmg úYajfha 

b;sydih f;areï .ekSug yels fõ'  .=jka úÿ,s ;rx. 

hkq úoHq;a pqïnl ;rx. úfYaIhls' oeka wms úoHq;a 

pqïnl ;rx. ms<sn|j jeäÿrg úuid n,uq'

úoHq;a pqïnl ;rx. m%pdrKh i|yd udOH wxY=j, iyNd.s;ajhla wjYH fkdfõ'   

tlsfklg ,ïnlj foda,kh jk úoHq;a lafIa;%j,ska yd pqïnl lfIa;%j,ska fuu 

;rx. iukaú; jk w;r" úoHq;a iy pqïnl hk lafIa;% foflys u lïmk ÈYdj,g 

,ïnl ÈYdjg fuu ;rx. m%pdrKh fõ'  

úoHq;a 
lafIa;%h

;rx. m%pdrK 
ÈYdjpqïnl 

lafI
a;%h

;rx. wdhduh

rEmh 4'12 - úoHq;a pqïNl ;rx.hl úoHq;a iy pqïnl lafIa;% msysgk wdldrh

ßla;lhla ;=< § ish¨ úoHq;a pqïnl ;rx. 2'998 × 108 m s-1 fõ.fhka .uka lrhs 

^th .Kkh lsÍïj, § 3 × 108 m s-1 f,i Ndú; lrkq ,efí&' mod¾:uh udOHj, 

§ fõ.h ßla;hl § fõ.hg jvd wvq jk w;r tA wkqj ;rx. wdhduh o fjkia 

fjhs' úoHq;a pqïnl ;rx.j, fõ.h c, tAjdfha ixLHd;h f iy ;rx. wdhduh λ 
w;r iïnkaOh c = f λ fõ'	
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úoHq;a pqïnl ;rx.j, jeo.;a ,laIK 

²² ndysr úoHq;a yd pqïnl lAfIa;% u.ska fuu ;rx.j,g n,mEula fkdue;'

²² iïfm%aIKh i|yd udOHhla wjYH fkd fõ' 

²² ßla;fha § 3 × 108 m s-1 fõ.hlska .uka lrhs' 

4'2'1 úoHq;a pqïnl j¾Kdj,sh

tla tla ixLHd; mrdij, § úoHq;a pqïnl ;rx.j, .=K úYd, jYfhka fjkia 

fjhs' ixLHd;h wdfrdayK ms<sfj<g úoHq;a pqïnl ;rx. fm<.eiaùfuka ,efnk 

igyk úoHq;a pqïnl j¾Kdj,sh f,i ye¢kafõ' úoHq;a pqïnl j¾Kdj,shg wh;a 

m%Odk ;rx. j¾. my; j.=fõ oelafõ' 

;rx. j¾.h ixLHd; mrdih (Hz)
.eud lsrK                     >   3 × 1019

tlaia lsrK      3 × 1017     
 -   3 × 1019

mdr cïnQ, lsrK 7.69 × 1014   -   3 × 1017 

oDYH wdf,dalh     4.28 × 1014        -      7.69 × 1014

wfOdarla; lsrK         3 × 1012         -    4.28 × 1014   

laIqø ;rx.       3 × 109       
 -    3 × 1012

.=jka úÿ,s ;rx.                     <   3 × 109
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4'2'2 úoHq;a pqïnl ;rx.j, Ndú;

²	 oDYH wdf,dalh (Light)

oDYH wdf,dalh hkq úoHq;a pqïnl j¾Kdj,sfha wmf.a wei ixfõ§ jk mrdih 

hs' th iïmQ¾K úoHq;a pqïnl j¾Kdj,sfhka b;d l=vd fldgila muKls' oDYH 

wdf,dalfha ixLHd; mrdih 4'28 × 1014 Hz isg 7'69 × 1014 Hz olajd jk w;r thg 

wkqrEm ;rx. wdhdu mrdih jkafka 690 nm isg 400 nm olajd h' fuu ;rx. 

wdhdu mrdifha wvq u ;rx. wdhduh ^jeäu ixLHd;h& iys; m%foaYh wmg oï 

meyefhka Èia fõ' ;rx. wdhduh l%ufhka jeä jk úg tkï" ixLHd;h l%ufhka 

wvq jk úg bkaäf.da" ks,a wdÈ jYfhka r;= olajd l%ufhka meyeh fjkia fjhs' 

foaÿkafka j¾K y;la f,i wm y÷kd .kafka fuu j¾K hs'

²	 .eud lsrK (Gamma rays)
						           

4'14 rEmh - .eud lsrK Ndú; jk wjia:djla

.eud lsrK" úlsrKYS,S uQ,øjH u.ska 

ksl=;a lrk tla ;rx. j¾.hls' .eud 

lsrKj, ixLHd;h b;d wêl jk 

w;r tAjdfha wvx.= Yla;s m%udKh o 

b;d wêl h' >k jdfka ;yvq iy 

fldkal%SÜ wdÈh mjd úksúo hdfï 

yelshdjla .eud lsrKj,g we;' .eud 

lsrK u.ska iÔù ffi, úkdY flfrk 

neúka ms<sld ffi, úkdY lsÍug fuu 

lsrK fhdod .efka' 

wdydr iy Y,Hl¾u i|yd Ndú; lrk WmlrK wdÈh ÔjdkqyrKh lsÍu i|yd o 

.eud lsrK Ndú; flfrhs'

²	 X - lsrK (X - rays)

X - lsrK nyq,j u fhdod .kafka YÍr wNHka;rfha PdhdrEm .ekSu i|yd h' 

wmf.a YÍrfha we;s uDÿ mgl yryd X - lsrK myiqfjka .uka lrk kuq;a wiaÓ 

yryd .uka lsÍfï § X - lsrKj, ;Sj%;dj fndfyda ÿrg wvq fjhs' X - lsrK 

cklh l%shd;aul l< úg X - lsrK PdhdrEmh .ekSug fmkS isák mqoa.,hdf.a 

YÍrfha wod< fldgi ;=<ska X - lsrK .uka lrhs' ta wkqj YÍrh wNHka;r 

PdhdrEmh .efka' wêl jYfhka X - lsrKj,g ksrdjrKh ùu ms<sld we;s ùug 

fya;= úh yels h'
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wu;r ±kqug

X - lsrK ksIamdokh jkafka wêfõ.fhka p,kh jk bf,lafg%dak f,dayuh 

b,lalhla u; .efgkakg ie,eiaùfuks' túg bf,lafg%dakj, pd,l Yla;sfhka 

fldgila X - lsrK njg mßj¾;kh fõ' 
                                                       

4'15 rEmh - X - lsrK PdhdrEm .ekSu

 

.=jka u.Skaf.a .uka u¨ iy keõ u.ska 

NdKav /f.k tk nyd¨ï (container) újD; 

fkdlr mÍlaId lsÍu i|yd o X - lsrK Ndú; 

flfrhs'

²	 mdrcïnQ, lsrK (Ultraviolet radiation) 

	mdr cïnQ, hkq zcïnQ,Zg by<ska msysá hkakhs' cïnQ, ^oï& hkq oDYH wdf,dalh 

iE§ we;s j¾K yf;ka ixLHd;h jeä u j¾Kh jk w;r mdrcïnQ, lsrK hkq 

cïnQ, j¾Khg jvd by< ixLHd; mrdihg wh;a ñksia wei ixfõ§ fkdjk lsrK 

j¾.hls' ñksia weig fkdfmkqk o" ó ueiaika jeks lDóka mdrcïnQ, lsrK i`oyd 

ixfõ§ nj fidhdf.k we;' iQ¾h wdf,dalfha mdrcïnQ, lsrK l=vd m%udKhla 

wvx.= h' úoHq;a úi¾ck u.ska iy riÈh jdIam ,dïmq u.ska o mdrcïnQ, lsrK 

ksmofjhs'

fuu lsrK u.ska ñksia isref¾ úgñka D ksmojk ksid hï m%udKhlg iQ¾h 

wdf,dalhg ksrdjrKh ùu m%fhdackj;a h' tfia jqj o wêl j mdrcïnQ, lsrKj,g 

ksrdjrKh ùfuka wefiys iqo iy ifuys ms<sld we;s úh yels h'

	                                   

4'16 rEmh - mdrcïnq, lsrK ksmofjk wjia:djla

frday,aj, úIîc úkdY lsÍug 

mdrcïnQ, lsrK Ndú; fjhs' iuyr 

ridhksl øjH mdrcïnQ, lsrKj,g 

ksrdjrKh jQ úg È,siSula we;s fjhs' 

nexl= jeks wdh;kj, uqo,a 

fkdaÜgqj, we;s ryiH ixfla; 

mÍlaId lsÍug fuu ixisoaêh Ndú; 

fjhs' iuyr frÈ fidaok l=vq 

j¾.j,g fujeks ridhksl j¾. 

tl;= flfrhs' tu l=vq Ndú; lr 

fia¥ frÈ ysre t<shg ksrdjrKh jQ 

úg nen<Sula we;s fjhs'



80 81

;rx. iy tajdfha fh§ï 	 fN!;sl úoHdj 

²	 wfOdarla; lsrK (Infrared radiation)

oDYH wdf,dal mrdifha r;= j¾Khg my< ixLHd; iys;" wmf.a weig fkdfmfkk 

;rx. mrdih wfOdarla; lsrK f,i ye¢kafõ' r;a jQ jia;= u.ska wfOdarla; lsrK 

ksl=;a jk ksid;a" tu lsrK wmf.a iu u; jegqKq úg WKqiqï njla ±fkk ksid;a 

wfOdarla; lsrK fndfyda úg ;dm úlsrK f,i o ye¢kafjhs'

4'17 rEmh - ;dmc PdhdrEmhla

wmf.a YÍrj,ska o wfOdarla; ;rx. msg 

flf¾' YÍr wjhjj,ska msg flfrk 

;dmc ;rx. weiqßka ;dmc PdhdrEm ,nd 

.efka' tu.ska hï hï frda. y÷kd.; 

yels fõ' 

;jo" wfOdarla; fofk;s iy leurd Ndú; 

lsÍfuka" rd;S% ld,fha § isÿ flfrk 

ñksiqka fyda i;=kaf.a ls%hdldrlï 

ksÍlaIKh lr .; yels fõ'

ÿria: md,lj, isg rEmjdyskS hka;% olajd ix{d heùug Ndú; jkafka wfOdarla; 

lsrK hs' cx.u ÿrl:kj, iy mß.Klj, wvx.= leurd fndfyduhla wfOdarla; 

lsrKj,g ixfõ§ fjhs' fN!; Ñls;ail m%;sldr l%u i|yd o wfOdarla; lsrK 

Ndú; fõ'

  4'18 rEmh - wfOdarla; ;rx. Ndú; jk wjia:d

(a) ÿria: md,lhla (b) wfOdarla; leurdjla

   

²	 laIqø ;rx. (Micro waves)

wfOdarla; lsrKj,g wvq ixLHdj,ska hq;= úoHq;a pqïnl ;rx. mrdih laIqø 

;rx. f,i ye¢kafjhs' f¾vd¾ moaO;s" cx.u ÿrl:k" iy laIqø ;rx. Wÿkaj, 

(micro wave ovens) laIqø ;rx. Ndú; fjhs'



82 83

fN!;sl úoHdj  	 ;rx. iy tajdfha fh§ï

wu;r ±kqug

laIqø ;rx. wjfYdaIKh lrf.k tu Yla;sh lïmk pd,l Yla;sh ^;dmh& njg 

yerùfï yelshdjla c, iy fïo wKqj,g we;' wdydr msiSu i|yd .kakd laIqø 

;rx. Wÿkaj, uQ,O¾uh fuh hs' 

wêl cjhlska hq;a laIqø ;rx. ksmoùug wjYH jk laIqø ;rx. Wÿka iy f¾vd¾ 

moaO;sj, laIqø ;rx. ksmojd .kafka ue.akfg%dakh kï WmlrKh Ndú;fhks'

laIqø ;rx. o YÍrhg wys;lr n,mEï we;s lrhs' idudkHfhka laIqø ;rx. Wÿka 

idod we;af;a tAjdfha laIqø ;rx. msg;g fkd tk mßÈ h' tfy;a laIqø ;xr. Wÿka 

Ndú;fha § wkjYH f,i tAjdg wdikakj isàfuka je<lSu iqÿiq h' wêl f,i 

cx.u ÿrl:k Ndú; lsÍfuka o fud<hg ydks úh yels njg u; mj;shs'

laIqø ;rx. ksmojk 

ue.akfg%dakh

wdydr msiskafka 

fuu l=àrh ;=< h

wdydr

4'19 rEmh - laIqø ;rx. Wÿkla

²	 .=jkaúÿ,s ;rx. (Radio waves)
	

úoHq;a pqïnl j¾Kdj,sfha È.= u ;rx. wdhduh yd wvq u ixLHd;h iys; fuu ;rx. 

ÿria: ikaksfõokh i|yd Ndú; fõ' .=jkaúÿ,s ;rx. Wmojd .kafka .=jkaúÿ,s 

;rx. foda,l u.sks' wekafgkd (antenna) uÕska .=jka úÿ,s ;rx. iïfm%aIKh 

(transmisson) iy wdodkh (receiving) lrkq ,efí' wjYH f;dr;=re (information) 
wkqj .=jka úÿ,s ;rx.fha úia;drh fyda ixLHd;h fjkia lsÍu u.ska .=jka úÿ,s 

;rx. uÕska f;dr;=re iïfm%aIKh flf¾'
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 4'20 rEmh - .=jka úÿ,s ;rx. iïfm%aIKh yd wdodkh lsÍu   

4'3 èjksh (Sound)

jgmsgdfõ we;sjk úúO Yíoj,g fydÈka ijka §f.k isák úg Tng fkdfhl=;a 

Yío Y%jKh jkq we;' ix.S; NdKavhla jdokh jk úg tys ix.S; kdoh Tng ri 

ú`Èh yelafla th Y%jKh lsÍfuks' fuhg wu;rj fkdfhl=;a f>daIdldÍ Yío o 

wmg Y%jKh fõ' fuu Y%jKh keue;s ixfõokh we;s lrkq ,nk Yla;sh èjksh 

kï fõ'

4'21 rEmh  - fmrÈ. ix.S; NdKav jdokh

4'22 rEmh - yhs,d .ia ueähd 

4'22 rEmfha fmkajd we;s yhs,d kue;s ueähka 

j¾.h ol=Kq wefußldfõ jdih lr;s' fuu 

ueäfhda fn,a,g háka msysá" neÆkhla fuka 

msïîug yels fldgila u.ska Tjqkaf.a y`v jeä 

lr .ks;s' fuh l< yelafla msßñ i;a;ajhdg 

muKla jk w;r fuu ueä j¾.h k.k y`v" 

fjk;a ueähka k.k y`v fuka oi .=Khla 

muK ÿrg .uka lrhs' fuu i;=kaf.a y`v 

ksmofjkafka fuu neÆkfhka msglrk jd;h" ueähdf.a uqLfha m;=f,a msysá 

weÿKq mg, folla w;=ßka .uka lsÍfï § tu mg, lïmkh ùu ksid h' 
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YÍr wjhjhl lïmkh u.ska Yío ksl=;a lsÍfï yelshdj 

fndfyda i;=kag we;' mshdUk ó ueiail= .=uq .=uq y~ 

we;s lrkafka Wf.a ;gq fõ.fhka fomig ie,Sfuks' 

m,Õeáhka iy /yehshka Yíoh we;s lrkq ,nkafka 

ish mdoj, we;s fl¢ wfkla mdofhka msßue§fuka 

lïmkh lsÍu u.sks' i;=kaf.a y`v muKla fkdj ´kE 

u y`vla ksmojkafka jia;=j, we;s jk lïmk fya;=fldg f.k h'  wmg tu Yío 

wefikafka Yíoh jd;h ;=<ska ;rx. f,i wmf.a lka fj; meñŒu ksid h' wfma 

lg y~ we;sjkafka o iajrd,fha bÈß mi fldgfia we;s iajr ;ka;= lïmkh 

ùfuks' 

fuu mdvfï § wms èjks ;rx. m%pdrKh" èjks ,dlaI‚l iy èjks ;rx.j, 

fh§ï úuid n,uq' 

4'3'1 èjks ;rx. m%pdrKh

jd;h yryd èjksh m%pdrKh jk wdldrh f;areï .ekSu 

i`oyd Yío úldYhlska ksl=;a jk èjks ;rx.hla i,luq' 

Yío úldYhlska Yío ksl=;a jkafka tys we;s m%dÖrhla 

lïmkh jk úg hs' tjeks lïmkhla we;s ùug fmr  
m%dÖrh bÈßmi m%foaYh ;=< msysá jdhq wxY+kaf.a wyUq 

msysàu 4'23 (a) rEmfha fmkajd we;'

m%dÖrfha lïmk wdrïN jkafka th ol=Kq foig p,kh ùfuka hhs is;uq' m%dÖrh 

fufia ol=Kq foig p,kh jk úg" thg bÈßfhka we;s jdhq wKq bÈßhg ;,a¨ 

ù 4'23 (b)  rEmfha fmkajd we;s wdldrhg jd;fha iïmSvk m%foaYhla yg .kshs' 

m%dÖrfhka jdhq wKqj,g ,enqKq pd,l Yla;sh ksid fuu jdhq wKq bÈßfha we;s 

jdhq wKq iu`. .eàfuka iïmSvk m%foaYh bÈßhg .uka lrhs'
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 4'23 rEmh - èjksh wkajdhdu ;rx. wdldrfhka m%pdrKh

(a)

(b)

(c)

(d)

(e)

(f)

lïmkh jk m%dÖrh jïmig .uka lrk úg th wdikakfha 4'23 (c) rEmfha 

fmkajd we;s wdldrhg jd;fha úr,k m%foaYhla we;s fjhs' kej; m%dÖrh ol=K;a 

foig p,kh jk úg 4'23 (d) rEmfha fmkajd we;s wdldrhg ;j;a iïmSvk 

m%foaYhla we;s jk w;r th o ol=K;a mig .uka lrhs'

fuu wdldrhg m%dÖrh udrefjka udrejg jd;fha iïmSvk iy úr,k we;s lrk 

w;r tajd tl u fõ.hlska bÈßhg .uka lrhs' jd;h yryd .uka lrk èjks 

;rx.hla f,i ye`Èkafjkafka fuu iïmSvk iy úr,k hs' iïmSvkhla we;s jk 

úg tu m%foaYh ;=< we;s wKq ixLHdj jeä ùu ksid ;djld,slj mSvkfha jeä 

ùula isÿ fõ' ta wdldrhgu úr,khla msysgk m%foaYh ;=< ;djld,sl mSvk wvq 

ùula isÿ fõ' fuys § iïmSvk iy úr,k bÈßhg .uka lrk kuq;a" tla tla jdhq 

wKqj u.ska isÿ lrkafka hï uOH msysàula jgd lïmk muKla nj ie,lsh hq;= 

h' wKqj, p,s;h ;rx.h .uka lrk ÈYdjgu isÿ jk ksid èjksh wkajdhdu 

;rx. fõ' 
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4'24 rEmh   -  ;,auiqka èjks ;rx. 

u.ska ikaksfõokh lrhs

èjksh .uka lrkafka jd;h ;=<ska 

muKla fkdfõ' jd;h ;=<ska èjksh 

.uka lrkjdg;a jvd jeä fõ.fhka 

èjksh c,h ;=< .uka lrhs' c,h 

;=<ska mKsúv hjk l%u iE§ we;af;a 

o tneúks' ;,auiqka tlsfkld w;r 

ikaksfõokh lrkq ,nkafka o èjks 

;rx. u.sks'

c,h yryd ;;amrhg ógr 1400l 

muK fõ.fhka èjksh .uka lrhs' 

c,hg;a jvd fyd`Èka >k øjH ;=<ska 

èjksh .uka lrhs'

jdfka ;=<ska ;;amrhg ógr 5000l muK fõ.fhka èjksh .uka lrhs' wE; tk 

ÿïßhl y`v f¾,a mS,s ;=<ska meyeÈ,s j Y%jKh l< yelafla tneúks'

						       								     

						       

4'25 rEmh - fmdf<dfjys lïmk u.ska 

	 khdg Yíoh Y%jKh fõ

khdg" fmdf<dfjys we;sjk lïmk        

oefkkafka Wf.a my< ykq wegh 

^wmr ykql wiaÓ& (lower jaw bone) 
u.ska  h' tu lïmk" wiaÓ yryd khd 

fj; iïfm%aIKh lrkq ,efí' tuÕska  

f.d÷re lr .; yels i;=kaf.a mdoj, 

Yío khdg wefia'

wdf,dalh fuka fkd j èjksh me;sÍ hdug udOHhla ;sîu w;HjYH fõ' tkï 

èjks ;rx. hdka;s%l ;rx. fõ' tneúka ßla;hla ;=<ska èjksh .uka fkd lrhs' 

ßla;hla ;=<ska èjksh .uka fkdlrk nj my; oelafjk ir, mÍlaIKfhka 

fmkaúh  yels h'
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4'26 rEmh - èjksh m%pdrKhg udOHhla wjYH nj fmkaùu

ßla; fmdïmhg

>Kagd irdj

úÿ,s iSkqj

4'26 rEmfha oelafjk mßÈ >Kagd irdjla ;=< úÿ,s iSkqjla iúlr" tys iïnkaOl 

lïì bka msg;g f.k úÿ,s iemhqug yd iaúÉphlg iïnkaO lr we;' >Kagd 

irdjg ßla; fmdïmhla iúlr we;' ßla; fmdïmh u.ska irdj ;=< jd;h bj;a 

l< yels h' úÿ,s iSkqj kdo ùug i,iajd" bkamiq ßla; fmdïmh l%shd;aul l< úg" 

iSkqfõ yv weiSu l%ufhka wvq ù wka;sfï § y~ fkd weiS  hhs'

y~ fkd weiS hk wjia:dj" >Kagd irdj ßla;hla jQ wjia:dj hs' ßla; fmdïmh 

l%shd;aul l< wjia:dfõ isg >Kagd irdfõ ;snQ jd;h bj;a jk w;r wjidkfha § 

th ßla;hla njg m;a fõ' èjkshg ßla;lhla ;=<ska .uka l< fkd yels nj;a tys  

.uk i|yd udOHhla wjYH nj;a fuu mÍlaIKfhka Tng meyeÈ,s fõ'

4'3'2 èjks fõ.h

							        

4'27 rEmh - úÿ,s flàul § .s.=reï y~g 

fmr úÿ,s t<sh Èiafõ 

wE; we;s jk úÿ,s flàulska ksl=;a jk 

.s.=reï yv wmg wefikafka úÿ,s t<sh  

Èiaùfuka ál fõ,djlg miqjhs' úÿ,s 

flàu ksid bka ksl=;a jQ wdf,dalh wm 

fj; .uka fldg wfma weig we;=¿ jQ úg 

úÿ,s flàu wmg Èia fõ' wdf,dalh 

300" 000 km s-1 ^3 × 108 m s-1&  fõ.hlska 

.uka lrhs' tu ksid úÿ,s flàul § 

ksl=;a jk wdf,dalh wmg Èiaùug hkafka 

b;du;a flá ld,hls' úÿ,s flàu Èia jQ 

wjia:dfõ isg .s.=reï yv weiSug iaj,am 

fõ,djla .; jkafka isoaêh we;s jk ;ek isg wm fj;g we;s ÿr .uka lsÍug 

èjkshg" wdf,dalhg jvd jeä ld,hla .; jk ksid h'
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4'1'3 fldgfia idlÉPd flreKq ;rx. p,s;h yd iïnkaO fN!;sl rdYs èjkshg 

o fmdÿ h' 

♦♦ 0 oC úh<s jd;h ;=< èjksfha fõ.h 330 m s-1 muK fõ' jd;fha  WIaK;ajh 

by< h;a u jd;h ;=< èjksfha fõ.h jeä fõ' 30 oC § jd;h ;=< èjksfha 

fõ.h 350 m s-1 muK fõ'

♦♦ c,h ;=< èjksfha fõ.h 1400 m s-1 muK fõ' tkï jd;h ;=< èjks fõ.h 

fuka c,h ;=< èjks fõ.h isõ .=Khla muK fõ' jdfka oKavla ;=< èjks 

fõ.h 5000 m s-1 muK fõ'

4'3'3 èjks ,dlaIKsl

iuyr ix.S; NdKavj, y`v WÉp fõ' jh,Skfhka ksl=;a jk kdoh uDÿ h' wl=Kq 

.eiSula ksid wefik .s.=reï y~ ier h' fuu moj,ska èjksfha ,dlaI‚l iuyrla 

úia;r fõ' Yío tlsfklska fjkiaj y÷kd .ekSug bjy,a jk ,laIK èjks 

,dlaIKsl fõ' fï wkqj èjks ,dlaIKsl f,i y`ÿkajkafka úúO èjkshka lK 

u.ska fjka lr y`ÿkd .ekSug bjy,a jk lKg oefkk ixfõokhka h' m%Odk 

èjks ,dlaIKsl ;=kls'

	 1' ;dr;dj (pitch)		

	 2' yfå ier (loudness)
	 3' èjks .=Kh (quality of sound) 
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²	 ;dr;dj

4'4 l%shdldrlu

(a)

4'28 rEmh - lsh;a ;,hl tla fl<jrla l,ïm lr 

lïmkh lsÍu

(b)

tla lïmkhla
 

●● lsh;a ;,hla f.k tys 

tla fl<jrla 10 cm 

muK bÈßhg fkrd isák 

mßÈ th ,S leg follg 

ueÈfldg l,ïm lrkak' 

●● lsh;a ;,h lïmkh lr 

tys ksl=;a jk Yíohg 

weyqïlka fokak'

●● lsh;a ;,h ,S 

legfhka bÈßhg 

;sfnk m%udKh 5 cm 

ne.ska jeä lrñka by; 

mshjr isÿ lr ksl=;a jk 

Yíohg weyqïlka fokak' 

túg ksl=;a jk Yíofha 

;shqKq nj l%ufhka wvq jk nj Tng oefkkq we;' 

lsh;a ;,fha È. jeäúg lïmk ixLHd;h wvq jk nj;a È. wvq jk úg ixLHd;h 

jeä jk nj;a Tng ksÍlaIKh l< yels h' túg ksl=;ajk Yíofha ;shqKq nj 

l%ufhka wvq jk nj Tng oefka' lKg oefkk fuu ixfõokh ;dr;dj f,i 

y`ÿkajkq ,efí' 

●● ;dr;dj hkq èjks ;rx.fha ixLHd;h u; rod mj;sk lKg oefkk ixfõokh hs'

lsh;a ;,fhys ,S leghg bÈßfhka ;sfnk fldgfiys È. jeä jk úg tys lïmk 

ixLHd;h wvq fõ' tA wkqj lsh;a ;,fhka ksl=;a jk iajrfha ;dr;dj o wvq fõ' 

lïmkh jk jia;=jl lïmk ixLHd;h jeäj;a u jia;=fjka ksl=;a jk iajrfha 

;dr;dj by< k.sk w;r lïmk ixLHd;h wvqj;a u iajrfha ;dr;dj my; jefÜ' 

ix.S; iajr w;=ßka" uOH ziZ iajrfha ixLHd;h 256 Hz fõ' WÉp ziZ iajrfha 

ixLHd;h 512 Hz fõ' fï wkqj WÉp ziZ iajrfha ;dr;dj uOH ziZ iajrfha 

;dr;dj fuka fo.=Khls'

jd;fha èjks ;rx.hla .uka lsÍfï § jd; wKq tajdfha uOH msysàu jgd lïmk  

isÿlrk wdldrh lef;dav lsrK foda,fkalaIhl ;srh u; ld,hg tfrysj w`Èk ,o 

m%ia;drhla f,i ,nd.; yels h' lef;dav lsrK foda,fkalaIhg uhsfl%df*dakhla 

iïnkaO lr iriq,la u.ska Yíohla ksl=;a lsÍug ie,eiajQ úg 4'29 rEmfha fmkajd 

we;s wdldrhg foda,fkalaIfha ;srh u; tu ;rx.hg wkqrEm  m%ia;drh igyka 
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fjhs' fufia lef;dav lsrK foda,fkalaIh u; Èiafjk m%ia;drfha yevh tu 

m%ia;drhg fya;= jQ èjks ;rx.fha ;rx. wdldrh kñka ye`Èkafõ' 

4'29 rEmh  - lef;dav lsrK foda,fkalaIfha ;srh 

u; èjks ;rx.hla Èiajk wdldrh

ixLHd;h wvq fyj;a ;dr;dj wvq yd ixLHd;h jeä fyj;a ;dr;dj jeä iriq,a 

follska ksl=;a jk èjks ;rx. foll ;rx. wdldr lef;dav lsrK foda,fkalaIh 

u.ska msßlaiQ úg ,efnk  m%ia;dr 4'30 rEmfhka oelafõ' 

WÉp ;dr;dj
^ixLHd;h jeä yd ld,dj¾;h wvq&

my;a ;dr;dj
^ixLHd;h wvq yd ld,dj¾;h jeä&

4'30 rEmh - lef;dav lsrK foda,fkalaIfha ;srh u; fjkia ;dr;d iys; èjks ;rx. Èiajk wdldrh
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²	 yfå ier

fnrhlg fiñka ;Ügq lrkak' bkamiq jeä n,hla fhdod ;Ügq lrkak' yfå 

fjki ksÍlaIKh lrkak' m,uq wjia:dfõ yv —wvqfjka˜ wefik w;r fojk 

wjia:dfõ yv —m%n,j˜ wefihs' èjkshl yfå ier èjks ;rx.h u.ska lk fj; 

f.k tkq ,nk  Yla;s m%udKh u; r|d mj;shs' fï wkqj —yfâ ier˜ hkq èjks 

;rx.h /f.k hk Yla;sh wkqj lKg oefkk ixfõokh hs'

weÈ ;ka;=jla fm<Sfï § th ksYap,;d msysàfuka wE;g úia:dmkh jQ m%udKhg 

bka ksl=;a jk iajrfha ier o jeä fõ' ;ka;=jg jeä úia;drhla we;sj fm<Sug 

úYd, ld¾hh m%udKhla l< hq;= h' túg ;ka;=j o jvd úYd, Yla;s m%udKhla 

èjks ;rx.hg m%odkh lrhs' tkï lïmkh úYd, úia;drhlska hqla; fõ' túg 

lïmkfhka WmÈk èjks ;rx.h o úYd, úia;drhlska hqla; fõ' tkï yfå 

ier;a èjks ;rx.fha úia;drh;a w;r iïnkaO;djla we;' lïmk úia;drh wkqj 

fjkia jk èjks ,dlaI‚lh f,i o yfå ier ie<lsh yelsh' lïmk úia;drh 

jeä jk úg yfå ier jeä fõ' lïmk úia;drh wvq jk úg yfå ier wvq fõ' 

yfå ier wvq yd yfå ier jeä èjks ;rx. foll ;rx. wdldrh lef;dav lsrK 

foda,fkalaIh u.ska msßlaiQ úg ,efnk ;rx. wdldr 4'31 rEmfhka oelafõ' 

yfå ier wvq 

^úia;drh wvqh&
yfå ier jeä 

^úia;drh jeäh&

4'31 rEmh - yfå ier jeä yd wvq iajr foll ;rx. wdldr

²	 èjks .=Kh

mshdfkdajla" jh,Skhla jeks tlsfklg fjkia ix.S; NdKav folla  tl u 

;dr;dfjka iy tl u yf`â iefrka hq;=j jdokh l< úg lKg tajd fjk fjku 

y`ÿkd.; yels h' fuf,i èjksh y`ÿkd .ekSu i`oyd lKg oefkk ixfõokh 

èjks .=Kh f,i y`ÿkajkq ,efí' 
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4'32 rEmh -  mshdfkdajla iy jh,Skhla jdokh lsÍu

iriq,lska o" jh,Skhlska o" mshdfkdajlska o kxjk ,o tl u ;dr;djlska hqla; 

tl u iajrhl ;rx. rgd lef;dav lsrK foda,fkalaIh u.ska msßlaiQ úg ,efnk 

;rx. wdldr 4'33 rEmfhka oelafõ'

tu ;rx.j,g tl u ixLHd;hla ;snqK o" ;rx. wdldrj, yevh fjkia nj 

fuu rEmfhka meyeÈ,s fjhs' tla tla NdKavfha y`v wmg fjk fjk u y`ÿkd.; 

yels wdldrhg fjkia j wefikafka fuu yevfha we;s fjkialu ksid h' fï 

wkqj" èjks .=Kh hkq hï Yíohl ;rx. wdldrfha yevh wkqj lKg oefkk 

ixfõokh hs'

4'33 rEmh - tl u ;dr;dfjka hq;a tl u iajrhl ;rx. yevh fjkia ùu

iriq,

jh,Skh

mshdfkdaj

4'3'4 Y%jH;d mrdih (hearing range)
mßirfha we;s ish¨ Yío wmg wefikafka ke;' wmg fkd wefik iuyr Yío 

fjk;a i;=kag wefia' w,ska jeks i;=kag b;d wvq ixLHd; iys; Yío wefik w;r 

jjq,ka" ;,auiqka jeks i;=ka by< ixLHd;j,g ixfõ§ fjhs' ñksiqkag wefik 

ixLHd; mrdih 20 Hz isg 20" 000 Hz f,i idudkHfhka ie,fla' fuu ixLHd; 

iSud ñksia lfka Y%jH;d iSud jYfhka ye¢kafõ' tfy;a flfkl=f.a jhi jeä jk 

úg wefik by< ixLHd; iSudj l%ufhka wvq fõ' 
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20 Hz g jvd wvq èjks wfOdaèjks (infrasound) kï jk w;r 

20" 000 Hz g jvd jeä èjks w;sèjks (ultrasound) kï fõ' tkï 

w;sèjks ;rx. kñka ye`Èkafjkafka ñksidg fkd wefik" by< 

ixLHd; iys; èjks ;rx.h hs' 

ydjd" fvd,a*ska yd jõ,d jeks i;=kag 

20" 000 Hzg jeä —w;sèjks˜ ;rx. wefik 

w;r w,shdg 20 Hzg wvq —wfOdaèjks˜ ;rx. 

wefihs' n,a,kag ixLHd;h 40" 000 Hz 
olajd muK jk w;sèjks ;rx. wefia'
     

jjq,d rd;%S ld,fha § ndOl u.yrjd f.k mshdir lrkafka w;sèjks ;rx. 

wdOdrfhks' jjq,d mshdir lrk w;r u w;sèjks ;rx. ksl=;a lrhs' bÈßfha we;s 

ndOlj, je§ mrdj¾;kh ùu ksid wdmiq tk tu ;rx. m%;s.%yKh lsÍfuka tu 

ndOlj, msysàu ksYaph lr .ekSug yels fõ' tu ksid tAjd u. yßñka mshdir 

lsÍug jjq,dg yelshdj we;'

4'34 rEmh - jjq,d w;sèjks ;rx. Ndú; lrñka ndOl uÕyßuka mshdir lsßu

fvd,a*ska u;aiHfhda" f.dÿre i`oyd l=vd u;aiHhska fidhd .ekSug fuka u Tjqkg 

myr fok fudareka y÷kd .ekSug o w;sèjks ;rx. fhdod .ks;s' ;j o fvd,a*ska 

u;aiHfhda tlsfkld w;r ikaksfõokfha § Ndú; jk ;rx. w;sèjks ;rx. fõ'

4'35 rEmh - fvd,a*ska u;aiHfhda tlsfkld w;r ikaksfõokhg w;sèjks ;rx. fhdod .ks;s
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w;sèjks ;rx.j,ska ñksidg we;s m%fhdack

w;sèjks ;rx. fkdfhl=;a jeo.;a ld¾hh i|yd fhdod .kq ,efí' uqyqfoa wjYH 

;ekaj, .eUqr fiùu i|yd w;sèjks ;rx. Ndú; flf¾' fuys § kefjys m;af,a 

iú lr we;s fidakd¾ (SONAR - Sound Navigaton And Ranging) kï WmlrKhla u.ska 

uqyqÿ m;a,g w;sèjks ;rx. iamkaohka hefõ' fïjd uqyqÿ m;af,a je§ mrdj¾;kh 

ù wdmiq meñKs úg ta i|yd .; jQ ld,h uefkk w;r tu.ska uqyqfoa .eUqr fidhd 

.efka'

4'36 rEmh - w;sèjks ;rx. fhdod uqyqÿ m;af,a .eUqr fiùu

iïfm%aIlh 

(transmitter)

kej

c,h

wkdjrlh 

(detector)

uqyqÿ m;a,

mrdj¾;kh jQ 

iamkaok 

(reflected pulses)

w;sèjks ;rx. 

iamkaok 

iïfm%aIKh 

(ultra sound pulse 
transmission)

uqyqfoa .eUqr uekSug wu;rj u;aiH ?ka .fõIKh lsÍu i|yd;a uqyqÿn;a jQ 

keõj, iqkanqka wkdjrKh lr .ekSug;a w;sèjks ;rx. fhdod.kq ,efí'

ksoiqk 1

kejl isg uqyqÿ m;a,g hjk ,o w;sèjks ;rx. iïfm%aIKh yd mrdj¾;kh ù 

wkdjrKh w;r ld, mr;rh 4 s kï" kefõ isg uqyqÿ m;a,g we;s ÿr fidhkak 

^uqyqÿ c,h ;=< Yíofha fõ.h 1500 m s-1 f,i i,lkak&' 

  ;;amr 4l§ èjksh .uka l< ÿr = 1500 × 4

∴ kefõ isg uqyqÿ m;a,g we;s ÿr = 1500 
 × 4  

2
  = 3000 m

wkaO mqoa.,hka i|yd Ndú; jk w;sèjksl Wmeia i|yd w;sèjks ;rx. fhdod.kq 

,efí' 

ñksidf.a YÍrfha ;sfnk wjhj mÍlaId lsÍug Ndú; flfrk w;sèjks mßf,dalKh 

fyj;a (ultrasound scaning) ialEka lsÍfï § fhdod .kafka w;sèjks ;rx. fõ' 

frda.shl=f.a mmqj u; ;enQ w;s èjks iïfm%aIlhla u.ska hefjk w;sèjks ;rx. 

yDofha wNHka;r ì;a;sj,ska mrdj¾;kh ù tA fj; wdmiq ,efí' tu mrdj¾;kh 

jQ ;rx. wkdjrKh lr .ekSu u.ska yDofha tla ixfldapkhl § msglrk reêr 

mßudj" yDofha m%udKh" yDo iamkao w.h ms<sn| j f;dr;=re ,nd .; yels h'  
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;j o w;sèjks ;rx. uÕska .¾NkS ujlf.a .¾NdIh iy .¾NdIh ;=< isák 

orejdf.a ;;a;ajh ksÍlaIKh l< yels h' 

4'37 rEmh -	 .¾NkS ujla w;sèjks ;rx. u.ska 

mÍlaId lsÍu 

4'38 rEmh - w;sèjks ;rx. Ndú;fhka ,nd.;a 

.¾NdIh ;=< isák orejl=f.a rEmhla

4'39 rEmh - w;sèjks ;rx. fhdod uq;% .,a mqmqrjd yßk 
hka;%hla

 

w;sèjks ;rx." uq;%d .,a ;sfnk 

ia:dk u;g heùfuka tu uq;%d .,a 

fyj;a le,aishï Tlaif,aÜ iaMál 

lïmkh fldg mqmqrejd yeÍu tu 

;rx." frda.j,g m%;sldr lsÍu 

i`oyd Ndú; jk wjia:djls' 

^fuu Ys,amSh l%uh y÷kajkafka 

,sf;daá%mais kñks&'

WÉp ixLHd; w;sèjks ;rx. >k øjH ;=<ska .uka lsÍfuka miq jd;h ;=<g we;=¿ 

fkd fõ' tneúka >k øjHhla ;=< .uka .kakd tu ;rx.j,g jd ysveila yuq 

jqjfyd;a tu ysvei úksúo .uka fkd lrhs' fuu .=Kh .=jka hdkd fldgia  wdÈ 

>k fldgiaj, ;sìh yels wk;=reodhl ysia wjldY yd msmsreï wkdjrKh lr 

.ekSug Wmfhda.S lr.kq ,efí'

wu;r ±kqug

f,day fldgia mEiaiSu i|yd o w;sèjks ;rx. Ndú; lrkq ,efí' mEiaish hq;= 

f,day fyd¢ka iam¾Y jk fia ;nd w;sèjks ;rx. je§ug i,iajkq ,efí' tu.ska 

we;s jk lïmkh fya;=fjka f,day ;yvq fol tlg we;s,a,Sfuka úYd, ;dm 

m%udKhla ckkh ù iam¾Y jQ ia:dkj,§ tAjd øj ù tlg mEiafihs'
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4'3'5 ix.S; NdKav

iEu úg u wmg fndfyda Yío wefia' we;eï èjks ixfõokh lkg ñysß h' we;eï 

èjks ixfõokh lkg wñysß h' iriq,la o" jh,Skhla o" mshdfkdajla o jdokh 

l< úg ksl=;a jk èjks ;rx. lef;dav lsrK foda,fkalaIh u.ska msßlaiQ úg 

,efnk ;rx. wdldrh 4'33 rEmfhka olajk ,È' tu ;rx. wdldr tlsfklg 

fjkia jqj;a iudldr rgdj,ska hqla; fõ' 

l¾udka; Yd,djl úúO hka;% iQ;%j,ska msg jk f>daIdfõ ;rx. wdldrh lef;dav 

lsrK foda,fkalaIh u.ska msßlaiQ úg  ,efnk ;rx. wdldrh 4'40 rEmfhka oelafõ'

 

4'40 rEmh -  f>daIdjl ;rx. wdldrh

fuu ;rx.fha lsisÿ iudldr njla ke;' fuu ;rx.h úIudldr lïmkj,ska 

ksmoù we;' jdokh lsÍfuka lkg ñysß iajr we;s lrk NdKav ix.S; NdKav fõ' 

ix.S; NdKav ksmojd we;af;a tAjd jdokh l< úg iudldr f,i lïmkh jk 

mßoafoks'

ix.S; NdKav m%Odk jYfhka ;=ka j¾.hls'

²	 ;;a NdKav (String instruments)
²	 iud>d; NdKav (Percussion instruments)
²	 Y=Ysr NdKav (Wind instruments)

²	 ;;a NdKav

jh,Skh" is;drh" .sgdrh" nekafcdaj" fif,daj jeks weÈ ;;a lïmkh ùfuka y~ 

Wmojk NdKav ;;a NdKav ^;ka;=uh NdKav& f,i ye¢kafõ'

4'41 rEmh - ;;a NdKav lsysmhla

is;drh

jh,Skh

.sgdrh
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;;a NdKavj,ska k.k yf~ys ixLHd;h my; oelafjk idOl u; r|d mj;shs'

	 1' lïmkh jk ;;a fldgfia È.

	 2' ;; we§ we;s ;ru fyj;a ;f;ys wd;;sh

	 3' ;f;ys talSh È.l ialkaOh

²	 iud>d; NdKav

we§ we;s mg," o~q fyda ;yvq fyda lïmkh ùfuka y~ Wmojk NdKav y÷kajkafka 

zziud>d; NdKavZZ kñks' fuu NdKavj,ska y~ ,nd .ekSug ;Ügq lsÍug wjYH 

fõ'

4'42 rEmh - iu>d; NdKav lsysmhla

;í,dj" fnr" fvd,elalh" rndk" ojq," Wvelalsh" ;ïueÜgu hk ix.S; NdKav 

lïmkh jk mg, iys; NdKav lsysmhls' ihsf,df*dakh" lïmkh jk o~q iys; 

NdKavh ls' ;d,ïmg" iSkqj lïmkh jk ;yvq iys; NdKav fõ' 

iud>d; NdKavj, mg,fha j¾.M,h yd mg,fha wd;;sh fjkia jk úg ;dr;dj 

fjkia fõ'

²	 Y=Ysr NdKav

fydrKEj" ngk,dj" ylaf.äh" ielaif*dakh" g%ï*Ü" la,eßkÜ jeks jdhq l|ka 

lïmkh ùfuka y~ Wmojk NdKav zzY=Ysr NdKavZZ kï fõ' 

 4'43 rEmh - Y=Ysr NdKav lsysmhla

Y=Ysr NdKavj, jdhq lf`oa È. wkqj yfâ ;dr;djh fjkia fõ'
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idrdxYh

²² udOHhla yryd fyda wjldYfha .uka lrk le<öula ;rx.hla f,i 

y`ÿkajkq ,efí'

²² ;rx. p,s;h i`oyd øjHuh udOHhla wjYH ;rx." hdka;s%l ;rx. f,i 

y`ÿkajkq ,efí'

²² udOH wxY= p,kh jk ÈYdjg ,ïnl w;g m%pdrKh jk ;rx." ;S¾hla 

;rx. f,i y`ÿkajkq ,efí'

²² udOH wxY= p,kh jk ÈYdjg iudka;rj m%pdrKh jk ;rx. wkajdhdu 

;rx." f,i y`ÿkajkq ,efí'

ksïkhla

úia;drh YS¾Ihla

;rx. wdhduh

²² tla wxY=jla úiska iïmQ¾K foda,khla isÿ lsÍu i`oyd .; lrk ld,h 

wdj¾; ld,h f,i y`ÿkajkq ,efí'

²² tla wxY=jla tall ld,hl § isÿ lrk foda,k ixLHdj ixLHd;h f,i 

y`ÿkajkq ,efí'

²² úoHq;a pqïnl ;rx. m%pdrKh i`oyd øjHuh udOHhla wjYH fkdfõ'

²² èjks ;rx. wkajdhdu ;rx. j¾.hls' 

²² èjksh iïfma%IKh ùu i`oyd udOHhla wjYH fõ'

²² ;dr;dj" yf`â ier iy èjks .=Kh hkq èjksfha m%Odk ,laIK ;=kls'

²² èjks ;rx.hl ixLHd;h u; ;dr;dj r`od mj;shss'

²² èjks ;rx.hl úia;drh u; yf`â ier r`od mj;shss'

²² èjks ;rx.hl ;rx. yevh u; èjks .=Kh r`od mj;shss'

²	 iudldr lïmkj,ska ñysß y~ o úIudldr lïmkj,ska f>daId o we;s fõ'

²	 ;;a NdKavj, weÈ ;;a lïmkh ùfuka o Y=Ysr NdKavj, jd; l|la 

lïmkh ùfuka o iu>d; NdKavj, we§ we;s mg," o~q fyda ;yvq  fyda 

lïmkh ùfuka o èjksh Wmojkq ,efí' 

²	 ixLHd;h 20 Hz g jvd wvq èjks wfOdaèjks (infrasound) kï jk w;r 

20 000 Hz g jvd jeä èjks w;sèjks (ultrasound) kï fõ' 

²	 tla tla i;a;ajhdg wefik èjks ;rx.j, ixLHd; mrdih tu i;a;ajhdf.a 

Y%jH;d iSudj jYfhka y÷kajkq ,efí'
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4'1 wNHdih 

^1& 	<uhs lKavdhula ksYap, c,h iys; fmdl=Kl c, mDIaGhg .,a leg ouñka  

tys ;rx. me;sfrkq wOHhkh l<y' 

   (i) 		;rx. uÕska ,nd .kakd Yla;shg isÿjkafka l=ula o@ 

 (ii) 		c, mDIaGh u; lvodis Trejla ;nd Bg álla wE;ska c, mDIaGhg .,a 

leg ouk úg" lvodis Trefõ thg wod< Tn lrk ksÍlaIKh l=ula o@ 

bka meyeÈ,s jkafka l=ula o@ 

 (iii) 	c, mDIaGhg isÿjk oE fmkaùug rEm igykla w¢kak' 

 (iv) 	c, mDIaGfha we;s jk ;rx. ljr hdka;s%l ;rx. .Khg wh;a fõ o@ 

  (v) 	by; lS ;rx. jd;fha we;s jk èjks ;rx.j,ska flfia fjkia fõ o@ 
 

^2& AB kï f,day máfha B fl<jr l,ïm lr fïihlg iïnkaO lr we;' 
A

B

 

			 (i) 	A fl<jrg imhk n,hlska th lïmkh ùug i,iajkq ,efí' túg 

tys yg.kakd tla lïmkhla ksrEmKh lsÍug o< rEm igykla w¢kak' 

Wmßu úia:dmk ksrEmKh lsÍug C  yd D wl=re fhdod .kak' 

		 (ii) 	lïmk úia;drh hkq l=ulaoehs tu A, C  yd D wl=re fhdodf.k myokak' 

	(iii) 	;;amr 5l § fuu f,day máfha lïmk 50la yg.kafka kï f,day máfha 

lïmk ixLHd;h fidhkak' 

               (iv)  f,day máh lïmkh jk úg jd;fha iïmSvk yd úr,k yg.kshs' 

wkqhd; iïmSvk 2la w;r ÿr iudk jkafka jd;fha yg.kakd èjks 

;rx. ms<sn| ljr rdYshg o@ 

	 (v)      (a) ixLHd;h u; r`od mj;sk èjks ,dlaI‚lh l=ula o@ 

	 (b) úia;drh u; r|d mj;sk èjks ,dlaI‚lh l=ula o@ 

(c) tl u ix.S; iajrhla ix.S; NdKav lSmhlska jdokh lrk ,È' 

tfy;a tu ix.S; NdKavj, kdoh fjk fjk u y÷kd.; yels h' 

fuh ljr èjks ,dlaI‚lh u; r`od mj;skafka o@ 
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^3& úoHq;a pqïnl ;rx. m%pdrKh i|yd udOH wxY= wjYH fkdfõ'

		  (i) 	úoHq;a pqïnl ;rx.j, ,laIK 3la ,shkak'

	(ii) (a) úoHq;a pqïnl ;rx. we;sjk úg yg.kakd úoHq;a lafIa;% yd pqïnl 

lafIa;% w;r fldaKh fldmuK o@ 

 			   (b) tu lafIa;% yd ;rx. me;sfrk ÈYdj w;r fldaKh fldmuK o@

^4& 	;s¾hla ;rx.hla .uka lrñka mj;sk ;ka;=jl fldgila my; rEmfha olajd 

we;'

A

D

B C

E

 

			   (a) fuys D yd E w;r ÿr iudk jkafka ;rx. ms<sn| ljr rdYshg o@

(b) ;j;a ljr wl=re folla w;r ÿßka tu rdYsh u oelafõ o@ tA ljr 

wl=re fol o@

^5& mdif,a ix.S; ldurfha úúO ix.S; NdKav we;' 	

	(i) tu ldurfha ;sìh yels hehs Tn is;k

	 (a) ;;a NdKav 2la

	 (b) iu>d; NdKav 2la

		  (c) Y=Ysr NdKav 2la 

		  kï lrkak'

(ii)	(a) ;;a NdKavhlska k.k yf~ys ixLHd;h flfrys n,mdk idOl 2la 

,shkak'

	 (b) 	iu>d; NdKavj,ska k.k yf~ys ixLHd; flfrys n,mdk idOl 2la   

,shkak'	

	 (c) Y=Ysr NdKavj,ska k.k yf~ys ixLHd;h flfrys n,mdk idOlh 

l=ula o@  

^6& fïjd úoHd;aul j meyeÈ,s lrkak'

	 (i) kdo jk iSkqjla w;ska we,aÆ úg th kdo ùu kj;S'

	(ii) ng k,djl isÿre ish,a, u jid kdo lrk úg § jvd isÿfrka isÿr újD; 

lrk úg § we;s yfå ;dr;dj fjkia h'

(iii) úÿ,s flàu yd f.rùï y~ we;s ùu tl u wjia:dfõ isÿ jqj o wmg 

f.rjqï y~ wefikafka úÿ,s t<sh fmkS iq¿ fõ,djlg miqj h'
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mdßNdIsl Yío ud,dj

	 hdka;%sl ;rx. 	 -- Mechanical waves

	 ;s¾hla ;rx.   	 -- Transverse waves
	
	 wkajdhdu ;rx.   	 -- Longitudinal waves

	 wdj¾; ld,h   	 -- Period

	 ixLHd;h   	 -- Frequency

	 úoHq;a pqïnl ;rx.   	 -- Electromagnetic waves

	 úoHq;a pqïnl j¾Kdj,sh -- Electromagnetic spectrum

	 mdrcïnq, lsrK 	 -- Ultraviolet radiation

	 wfOdarla; lsrK 	 -- Infrared radiation

	 CIqø ;rx. 	 -- Micro waves

	 èjks ;rx. 	 -- Sound waves

	 Y%jH;d mrdih 	 - Hearing range

	 wfOdaèjks 	 -- Infrasound

	 w;sèjks 	 -- Ultrasound

	 ;dr;dj	 -	 Pitch

	 èjks .=Kh	 -	 Quality of sound

	 yfå ier	 -	 Loudness

	 úia;drh	 -	 Amplitude
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05
fN!;sl úoHdj

m%ldY úoHdj

5'1 wdf,dal mrdj¾;kh

w÷f¾ § wmg lsisjla oel.; fkdyels h' Bg fya;=j oDIaál ixfõokh we;s ùu 

i|yd wdf,dalh wjYH ùu hs' wmg hï jia;=jla fmfkkafka tys isg wfma weia 

fj; wdf,dalh meñfKkafka kï mu‚'

bámkaoï oe,a,la fyda úÿ,s nqnq<la jeks wdf,dalh ksl=;a lrk jia;= §ma; jia;= kï 

jk w;r wmg tajd fmfkkafka tajdfha isg wfma weia fj; wdf,dalh meñfKk 

neúks' wdf,dalh ksl=;a fkdlrk tkï w§ma; jia;= wmg fmfkkafka iQ¾hhdf.ka 

fyda lD;%su wdf,dal m%Njhkaf.ka ksl=;a lrk wdf,dalh tu jia;= u; m;s; ù bka 

mrdj¾;kh ù wmf.a weia fj; meñKSfuks'

wei§ma; jia;=jla 

^iQ¾hhd&

w§ma; jia;=jla

 5'1 rEmh - §ma; iy w§ma; jia;= weig o¾Ykh ùu

iuyr jia;= ;=<ska wdf,dalh .uka lrhs' tajd mdroDYH øjH fõ' ^ksoiqka( wj¾K 

ùÿre" fmd,s;Ska& hula ;=<ska wdf,dalh .uka fkdlrkafka kï th mdrdkaO 

jia;=jls ^ksoiqka( .,la" .fvd,la&' ;j;a iuyr øjH ;=<ska wdf,dalh wúêu;a 

f,i ÈYdj fjkia lr.ksñka .uka lrk w;r tfia meñfKk wdf,dalh u.ska 

jia;+ka meyeÈ,s j y÷kd.; fkdyels h' tn÷ øjH mdrNdil øjH fõ ^ksoiqka( áIQ 

lvodis" f;,a lvodis&' 

wdf,dalh .uka lrk ÈYdj oelaùu i`oyd B ysila iys;j w`Èkq ,nk ir, f¾Ldjlska 

wdf,dal lsrKhla ksrEmKh lrkq ,efí' fuys § lsrKfha ÈYdj fmkaùu i|yd B 

ysi w;HjYHfhkau ;sìh hq;= h'

			   wdf,dal lsrKhla		
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wdf,dal lsrK iuQyhla y÷kajkafka wdf,dal loïnhla kñks' iudka;r jQ lsrK 

iuQyhla tla jQ úg iEfokafka iudka;r wdf,dal loïnhls' wdf,dal lsrK hï 

;eklg tl;= jk wkaoug .uka .kakd lsrK ksid iEfokafka wNsidÍ wdf,dal 

loïnhls' hï ;eklska bj;g úys§ hk wkaoug .uka .kakd lsrK ksid iEfokafka 

wmidÍ wdf,dal loïnhls'

 5'2 rEmh - wdf,dal loïn

wNsidÍ wdf,dal loïnhla    wmidÍ wdf,dal loïnhla    iudka;r wdf,dal loïnhla

oeka wms óg fmr fY%a‚j, § bf.k .;a ;, o¾mKj,ska isÿ jk mrdj¾;kh 

(reflection) fláfhka úuid n,uq'

uqyqK n,k lKaKdä wm fyd¢ka okakd ;, o¾mK fõ' ;, o¾mKhl mDIaGh 

u; m;s; jk wdf,dal lsrK wdmiq yeÍ .uka lsÍu mrdj¾;kh kñka ye¢kafõ' 

;, o¾mKhla u; ,ïnlj m;kh jk wdf,dal lsrKhla ^AB& mrdj¾;kh jk 

whqre 5'3 rEmfha oelafõ' tys mrdj¾;s; lsrKh BA fõ'

 5'3 rEmh - ;, o¾mKhg ,ïnlj m;kh jk wdf,dal lsrKhla 

mrdj¾;kh jk wdldrh

M

B

N

A

²	 5'4 rEmfhys MNj,ska oelafjkafka ;, o¾mKhls' AB hkq o¾mKfha mrdj¾;k 

mDIaGfha B ,laIHh u; m;s; jk lsrKhls' tkï AB lsrKh fuys m;k 

lsrKhhs' tu lsrKh BC Tiafia mrdj¾;kh fõ' 

²² BXj,ska oelafjkafka m;k ,laIHfha § o¾mKhg wNs,ïnj w¢k ,o uk#l,ams;  

f¾Ldjls' th y÷kajkafka m;k ,laIHfha wNs,ïnh kñks' 

²	 m;k lsrKh iy wNs,ïnh w;r fldaKh m;k fldaKh ^i& kñka ye¢kafõ' 

wNs,ïnh iy mrdj¾;k lsrKh w;r fldaKh mrdj¾;k fldaKh ^r& kñka 

ye¢ka fõ'

 5'4 rEmh - ;, o¾mKhg wdk;j m;kh jk 

wdf,dal lsrKhla mrdj¾;kh ùu

MN 	- 	;, o¾mKh 

AB 	 - 	m;k lsrKh 

BC 	 - 	mrdj¾;k lsrKh 

BX 	 - 	m;k ,laIHfha wNs,ïnh 

ABX 	- 	m;k fldaKh ^i&
CBX - mrdj¾;k fldaKh ^r& 

M

B

N C

X

A

i
r
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mrdj¾;k kshu (laws of reflection) folla Tn óg fmr bf.k f.k we;'

m<uq jk kshuh

m;k lsrKh;a" mrdj¾;k lsrKh;a" m;k ,laIHfha § mDIaGhg we¢ wNs,ïnh;a 

hk fïjd tl u ;,hl mj;shs'

fojk kshuh

m;k fldaKh;a mrdj¾;k fldaKh;a tlsfklg iudk h'

tkï i = r f,i mj;S'

;, o¾mKhla bÈßfha we;s ,laIHuh jia;=jl m%;sìïnh iEfok wdldrh ms<sn| j 

Tn bf.k f.k we;s lreKq fláfhka úuid n,uq'

5'5 rEmh - ;, o¾mKhla bÈßfha we;s jia;=jl m%;sìïnh iEfok wdldrh

M
I O

A

C B

D
N

m%;sìïnh ,laIHuh jia;=j

5'5 rEmfha MN kï ;, o¾mKh bÈßfha O kue;s ,laIHuh jia;=j we;' O isg 

o¾mKh fj; tk lsrK 2la OA yd OCj,ska oelafõ' tu lsrK ms<sfj<ska AB iy 

CD Tiafia mrdj¾;kh ù ksÍlaIlhdf.a wei fj; meñfKa' 

fuu lsrK fol muKla fkdj O isg o¾mKh fj; tk fndfyda lsrK fufia 

mrdj¾;kh ù ksÍlaIlhdf.a wei fj;g meñfKa' 

ksÍlaIlhdf.a weig fuu lsrK fmfkkafka I kï ,laIHfha isg tkakdla fuks' 

tneúka O kï jia;=j Iys ;sfnkakdla fuka ksÍlaIlhdg fmfkhs' 

²	 i;H jYfhkau wdf,dalh fuu m%;sìïnfha isg fkdmeñfKa' wdf,dal lsrK" 

fuu m%;sìïnh we;s jk ia:dkfha fkdue;s fyhska tu m%;sìïnh ;srhla u; 

,nd .; fkdyels h'

²	 tu ksid fuu m%;sìïnh w;d;aúl m%;sìïnhla f,i ye`oskafõ'  

²	 ;, o¾mK bÈßfha ;nk ,o jia;=j,ska iEfok iEu m%;sìïnhla u w;d;aúl h' 

²	 o¾mKfha isg jia;=jg we;s ÿr ^jia;= ÿr&" o¾mKfha isg m%;sìïnhg we;s ÿrg 

^m%;sìïn ÿrg& iudk fõ'

²	 ;, o¾mKj,ska iEfok m%;sìïn" jia;=j yd i¾jiu fõ' kuq;a" m%;sìïnh 

md¾Yaúl f,i wmj¾;kh fõ' tkï" m%;sìïnh fmfkkafka me;s udre ù h' 
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AMBULANCE hk moh .s,ka r:fha bÈßmi ,shd 

;sfnkafka fkdmsgg ( AMBULANCE ) h' kuq;a jdykhla 

msgqmi .s,ka r:hla hk úg bÈßmi jdykfha ßheÿrdg 

Tyq bÈßfha ;sfnk ;, o¾mKfhka AMBULANCE 

hkak kshu whqßka fmfka' 

5'2 jl% ^f.da,Sh& o¾mK 

 r:hla mojk úg r:h fome;af;a msgqmi 

ud¾.h" l=vdjg meyeÈ,sj ßhÿrdg 

n,d.ekSug jdykj, me;s o¾mK f,i 

W;a;, o¾mK kï jl% o¾mK j¾.h fhdod 

.kakd nj Tn óg fmr bf.kf.k we;' 

túg ßheÿrdg tu o¾mK foflka r:h 

fome;af;a msgqmi ud¾.h meyeÈ,sj fmfka' 

úYd, m%foaYhla o¾mKh ;=< l=vdjg 

fmfkk ksid ßheÿrdg th myiqjla jkafka 

h' fjf<oie,aj, wdrlaIdj i|yd úYd, m%foaYhla ne,Sug o W;a;, o¾mK Ndú; 

lrkq ,efí' 

oka; ffjoHjre" frda.Skaf.a uqLh mÍlaId lsÍfï 

§ o;a úYd, lr n,d .ekSug wj;, o¾mK kï 

jl% o¾mK j¾.hla Ndú; lrk nj o Tn óg fmr 

bf.k f.k we;' 

/jq, lemSfï § uqyqK ne,Su i|yd o fuu wj;, 

o¾mK Ndú; fõ' fuu wjia:d fofla § u" tu 

wj;, o¾mKj,ska jia;=jla úYd, ù fmkSfï .=Kh m%fhdackhg .efka'  

f.da,Sh wj;, o¾mK ;=<ska jia;=jla úYd, ù fmkSu;a W;a;, o¾mK ;=<ska 

jia;=jla l=vd ù fmkSu;a 5'6 rEmfhka oelafõ'

5'6 rEmh - wj;, iy W;a;, o¾mKj,ska jia;=jl m%;sìïnh úYd, ù iy l=vd ù fmkSu

wj;, o¾mK W;a;, o¾mK
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oeka wms jl% o¾mK ms<sn| j jeäÿrg;a úuid n,uq' 

mrdj¾;k mDIaGh jl%j msysá o¾mK" jl% o¾mK (curved mirrors) kï fõ' jl% 

mDIaGh f.da,hl fldgila kï tu jl% o¾mKh f.da,Sh o¾mKhla f,i ye¢kafõ' 

jl% o¾mK m%Odk j¾. folla we;'  

wj;, 
o¾mKhla

W;a;,
o¾mKhla

 

	 1'  wj;, o¾mK ^concave mirrors&
	 2'  W;a;, o¾mK ^convex mirrors&             

wj;, o¾mKj, mrdj¾;k mDIaGh jl%j we;=<g fkrd 

f.dia we;' W;a;, o¾mKj, mrdj¾;k mDIaGh jl%j 

bÈßhg fkrd f.dia we;'

f.da,Sh jl% o¾mK" uk#l,ams;  f.da,hl fldgia n÷ nj 5'7 rEm igykaj,ska 

fmfkkq we;'

5'7 rEmh - jl% o¾mKj, jl%;d flakaøh" O%ejh yd m%Odk wlaIh

C
m%Odk wlaIh

C

wj;, 

mDIaGh
W;a;, mDIaGh

m%Odk wlaIh

O%ejhP
jl%;d 

flakaøh

C
P

O%ejh

jl%;d 
flakaøh

 

²	 f.da,Sh o¾mK wh;a jk tla tla f.da,fha flakaøh ^C&  o¾mKfha jl%;d flakaøh 

(centre of curvature) f,i ye¢kafõ' 

²	 jl% o¾mKhl újrfha yß ueo ,laIHh ̂P& o¾mKfha O%ejh  (pole) f,i ye¢kafõ' 

²	 jl% o¾mKhl O%ejh (P) yd jl%;d flakaøh ^C& hd l< úg ,efnk f¾Ldj m%Odk 

wlaIh f,i ye¢kafõ' 

²	 m%Odk wlaIh hkq Pys § o¾mK mDIaGhg w¢k ,o wNs,ïn f¾Ldjls' 

5'2'1 jl% o¾mKj, kdNsh 

m%Odk wlaIh Èf.a tk wdf,dal lsrKhla i|yd m;k fldaKh Y=kH jk w;r ta 

wkqj mrdj¾;k fldaKh o Y=kH fõ' tksid 5'8 rEmfha oelafjk mßÈ m%Odk wlaIh 

Èf.a o¾mKh fj; tk wdf,dal lsrK tu wlaIh Èf.a u wdmiq mrdj¾;kh fjhs' 

m%Odk wlaIhg iudka;rj wj;, o¾mKhla fj; meñfKk lsrK" mrdj¾;kh 

ùfuka miqj m%Odk wlaIh u; tla ,laIHhl § yuq jk wdldrhg .uka lrhs' fuu

,laIHfha tu lsrK m;s; jk fia mDIaGhla ^;srhla& ;enqfjd;a ta u; b;d §ma; 

l=vd wdf,dal ,mhla iEfokq we;' 5'8 rEmfha F f,i kïlr we;s fuu ,laIHh 

o¾mKfha kdNsh (focus) f,i ye¢kafõ'
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P CF

kdNsh

5'8 rEmh - iudka;r wdf,dal loïnhla mrdj¾;kh ùfuka miq wNsirKh ùu

W;a;, o¾mK iïnkaOfhka fuh fln÷ oehs fidhd n,uq' 5'9 rEmfha mßÈ W;a;, 

o¾mKfha m%Odk wlaIhg iudka;rj meñfKk lsrK" o¾mKh u; m;kh jQ miqj 

mrdj¾;kh ù .uka lrkafka wmidÍjhs' tu wmidß mrdj¾;k lsrK fmfkkafka  

Fys ^kdNsfhys& isg meñfKkakdla fuks' 

m%Odk wlaIh

C F P

5'9 rEmh - iudka;r wdf,dal loïnhla mrdj¾;kh ùfuka miq wmirKh ùu 

f.da,Sh o¾mKhl kdNsh msysgkafka tys O%ejh iy jl%;d flakaøh hd lrk 

f¾Ldfõ uOH ,laIHfha h' O%ejfha isg kdNshg we;s ÿr tu o¾mKfha kdNSh 

ÿr (focal length) kñka ye¢kafõ' O%ejfha isg jl%;d flakaøhg we;s ÿr jl%;d 

wrh (radius of curvature) kï fõ' jl%;d wrh ^r& kdNSh ÿr ^f& fuka yßhg u 

fo.=Khls'

5'2'2 wj;, o¾mKj,ska isÿ jk mrdj¾;kh 

5'10 rEmh - wj;, o¾mKfha m%Odk wlaIh 

Èf.a tk lsrKhl mrdj¾;kh

o¾mK ;,h

P

 

(i) 	wj;, o¾mKhl m%Odk wlaIh Èf.a 

o¾mKh fj; meñfKk lsrK mrdj¾;kh 

ù tu wlaIh Èf.a u wdmiq .uka lrhs' 

lsrK igykla ks¾udKh lsÍfï § O%ejh 

yryd ^P& m%Odk wlaIHhg we`È wNs,ïn 

f¾Ldfjka ^o¾mK ;,fhka& mrdj¾;kh 

jk f,i lsrK w`Èkq ,efí'



108 109   

fN!;sl úoHdj  	 m%ldY úoHdj

F

5'11 rEmh -	 wj;, o¾mKhl m%Odk wlaIhg 

iudka;rj tk lsrKhl mrdj¾;kh

(ii)	wj;, o¾mKhl m%Odk wlaIhg 

iudka;rj meñfKk lsrK" o¾mKh 

u; m;kh jQ miqj mrdj¾;kh ù 

hkafka kdNsh yryd h' 

P CF

5'12 rEmh - wj;, o¾mKhl kdNsh yryd tk 

wdf,dal lsrKhl mrdj¾;kh

 

(iii) kdNsh yryd wj;, o¾mKhla fj; 

meñfKk lsrK" mrdj¾;kh ù m%Odk 

wlaIhg iudka;rj .uka lrhs' 
		        

 

5'13 rEmh - wj;, o¾mKhg jl%;d flakaøh 
yryd tk wdf,dal lsrKhl 
mrdj¾;kh

P
CF

(iv)	 jl%;d flakaøh ^C& yryd o¾mKh 

fj; meñfKk lsrK jl%;d flakaøh 

yryd u mrdj¾;kh ù hhs' fuhg 

fya;=j jl%;d flakaøfha isg o¾mK 

mDIaGhg w¢k ´kEu f¾Ldjla o¾mK 

mDIaGhg ,ïnl ùuhs' 

P

5'14 rEmh - 	 wj;, o¾mKhl m%Odk wlaIhg 
hï fldaKhlska wdk;j tk 
lsrK mrdj¾;kh jk wdldrh

m;k lsrK
h

m%Odk wlaIh

mrdj¾;k lsrKh

r
i

 

(v) 	m%Odk wlaIhg hï fldaKhlska 

wdk; j o¾mKfha O%ejh fj; 

meñfKk lsrK tu fldaKhg iudk 

fldaKhlska hq;=j mrdj¾;kh fõ' 

	 i = r
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igyk

^1&	 m%Odk wlaIh Èf.a meñfKk lsrK mrdj¾;kfhka miq tu wlaIh Èf.a u 

bj;g .uka lrhs' 

^2&	m%Odk  wlaIhg iudka;rj meñfKk lsrK mrdj¾;kfhka miq kdNsh yryd 

.uka lrhs' 

^3& 	jl%;d flakaøh yryd meñfKk lsrK mrdj¾;kfhka miq jl%;d flakaøh 

yryd u .uka lrhs' 

wj;, o¾mKj,ska iEfok m%;sìïn

;, o¾mKhla Tfí uqyqK bÈßfha ;nd.;a úg Tfí Ôjudk m%udKfha m%;sìïnhla 

Tng oel .; yels fõ' 

5'15 rEmh - wj;, o¾mKhlska uqyqK 
úYd, ù fmkSu

wj;, o¾mKhla f.k tys kdNsfha ÿrg jvd 

wvq ÿrlska uqyqK bÈßfha th ;nd f.k th 

;=<ska n,kak' Tng uqyqfKa w;d;aúl" Wvql=re" 

úYd,s; m%;sìïnhla oel.; yels h'

oeka wms wj;, o¾mKhl kdNSh ÿr fiùug 5'1 ls%hdldrlfuys fhfouq'

wjYH øjH ( wj;, o¾mKhla" iqÿ ;srhla' 

²² ldurhl cfka,h újD; lrkak'

²² 5'16 rEmfha mßÈ tu ldurh ;=< isg wj;, o¾mKhla újD; cfka,h foig 

fhduq lrf.k w,a,df.k isákak' 

²² wj;, o¾mKhg bÈßfhka iqÿ lvodishla jeks ;srhla w,a,df.k wj;, 

o¾mKh iSreudre lr cfka,fhka msg; ÿßka msysá o¾Ykhl m%;sìïnhla tu 

;srh u; ,nd .kak' 

²² ;srh u; ,nd .; yels ksid tu m%;sìïnh ;d;aúl m%;sìïnhls' 

²² b;d u meyeÈ,s hál=re l=vd m%;sìïnhla ^PdhdrEmhla jeks& ;srh u; ,efnk 

wjia:dfõ ;srh yd wj;, o¾mKh w;r ÿr uek .kak' 

fuys § ÿßka msysá jia;=jlska tk lsrK tlsfklg iudka;r lsrK f,i ie<lsh 

yels ksid wj;, o¾mKfha isg m%;sìïnhg we;s ÿr wdikak jYfhka o¾mKfha 

kdNSh ÿr f,i ie<lsh yels h'

5'1 l%shdldrlu
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wj;, o¾mKh

m%;sìïnh

5'16 rEmh - wj;, o¾mKhl o< kdNSh ÿr fiùu

kdNSh ÿr

bámkaoï oe,a,la jia;=j jYfhka fhdod f.k wj;, o¾mKhlska iEfok m%;sìïn 

wOHhkh lsÍug 5'2 ls%hdldrlfuys fhfouq' 

wjYH øjH ( wj;, o¾mKhla" wdOdrlhla" bámkaoula' 

²² wj;, o¾mKh wdOdrlhl isria f,i iú lr .kak'  

²² 5'1 ls%hdldrlfï mßÈ wj;, o¾mKfha o< kdNSh ÿr fidhd .kak'

²² wj;, o¾mKfha o< kdNSh ÿr fuka mia .=Khl muK ÿrla o¾mKhg 

bÈßfhka o m%Odk wlaIhg iómfhka o jk fia bámkaoï oe,a,la ;nkak' 

²² m%Odk wlaIhg iómj thg ,ïnl jk fia ;srhla ;nd bámkaoï oe,af,a 

;shqKq m%;sìïnhla ;srh u; ,efnk f;la ;Srh iSreudre lrkak' 

²² wj;, o¾mKh wdikakhg jia;=j l%ufhka f.k tñka úúO ia:dkj, § 

m%;sìïnh wOHhkh lrkak' 

²² wj;, o¾mKh wi<skau bámkaou ;enQ úg ;srh u; tys m%;sìïnhla ,nd.; 

yels oehs ksÍlaIKh lrkak'

5'2 l%shdldrlu

      

wj;, o¾mKhla bÈßfha jia;=jla msysgk ia:dkh wkqj m%;sìïnh iEfok ia:dkh" 

m%;sìïnfha iajNdjh yd m%;sìïnfha m%udKh fjkia fõ'

²² wj;, o¾mKj,ska iEfok m%;sìïn i|yd lsrK igyka we£u

o¾mKh bÈßfhka we;s ,laIHhlska msg jk lsrK folla o¾mKfhka mrdj¾;kh 

ùfuka miq kej; tu lsrK yuq jk ^fyda wdmiq È.= l< wdf,dal lsrK yuq jk& 

ia:dkfha tys m%;sìïnh msysghs' 

m%Odk wlaIh u; isria j ;enQ jia;=jl m%;sìïnh we;sjk ia:dkh fidhd .ekSu 

i|yd jia;=fõ mdofha isg iy jia;=fõ ysfia isg tk lsrK fjk fjku i,ld 

ne,sh hq;= h'

jia;=fõ mdoh m%Odk wlaIh u; msysgd we;akï" tys isg tk lsrK ish,a, m%Odk 

wlaIh Èf.a meñfKhs' tu ksid jia;=fõ mdofha m%;sìïnh iEfokafka m%Odk 

wlaIh u; h' 
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tu ksid m%Odk wlaIh u; ;enQ isria jia;=jl m%;sìïnh tys m%Odk wlaIh u; u 

isria j msysg hs' 

tu ksid jia;=fõ m%Odk wlaIh u; isriaj ;enQ jia;=jl m%;sìïnh fidhd .ekSug 

tys YS¾Ifhka msgjk lsrK i|yd muKla lsrK igyka we£u m%udKj;a h' 

fï ks¾udKh i|yd 107 iy 108 msgqj, i|yka igyfka olajd we;s lsrKj,ska 

iqÿiq ´kEu lsrK folla Ndú; l< yels h' 

fuys § mrdj¾;s; lsrK fol tlsfkl lefmk ia:dkfha jia;=fõ ysfiys m%;sìïnh 

iEfohs'

wj;, o¾mKh bÈßfha jia;=j msysgk ia:dkh wkqj we;s jk m%;sìïnfha iajNdjh 

wOHhkh i|yd lsrK rEm igykla Ndú; l< yels h' 

1'  kdNsh yd o¾mKh w;r jia;=j ;nd we;s úg 

kdNsh yd o¾mKh w;r jia;=j ;nd we;s úg m%;sìïnh ;srhla u;g ,nd .; 

fkdyels h' tkï fï wjia:dfõ ;d;aúl m%;sìïnhla fkdiEfoa' fï wjia:dfõ § 

iEfok m%;sìïnh n,d .; yelafla o¾mKh ;=<ska ne,Sfuks' 

fuu wjia:dfõ § m%;sìïnh msysgk ia:dkh fidhd .ekSu i|yd jia;=fõ ysfiys 

isg tk lsrK folla i,luq' 

5'17 rEmfha fmkajd we;s wdldrhg" bka tlla m%Odk wlaIhg iudka;rj tk 

lsrKhla iy wfkl jl%;d flakaøh yryd hk lsrKhla f,i f;dard.ekSu myiq 

h' m%Odk wlaIhg iudka;rj tk lsrKh mrdj¾;kfhka miqj kdNsh yryd hk 

f,i;a" jl%;d flakaøh yryd tk lsrKh mrdj¾;kfhka miqj tu ud¾.fha u 

.uka .kakd f,i;a we|" tu lsrK fol wdmiq miq mig Èla lsÍfuka rEmfha olajd 

we;s wdldrhg lsrK fol tlsfkl lefmk ,laIHh fidhd.; yels h' 

fuu ,laIHh jia;=fõ ysfiys m%;sìïnh msysgk ia:dkh hs'

jia;=j

w;d;aúl m%;sìïnh

CFOPI 

5'17 rEmh - kdNshg jvd wvq ÿrlska we;s jia;=jl m%;sìïnh iEfok wdldrh 
 

jia;=j" kdNsh yd o¾mKh ̂ o¾mKfha O%ejh& w;r we;s úg iEfok m%;sìïn jia;=jg 

jvd úYd, h' w;d;aúl h' Wvql=re h' /jq, lemSfï § uqyqK ne,Su i`oyd wj;, 

o¾mKhla Ndú; jkafka fuu wdldrhg h'
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2'  jia;=j kdNsh u; we;s úg

kdNsh u; we;s jia;=jl m%;sìïnh we;s jkafka wkka;fha h' 5'18 rEmfha fmkajd 

we;s wdldrhg lsrK foll .uka ud¾. ie,lSfuka fï nj fmkaúh yels h' 

iudka;r lsrK fol wkka;fha § yuq fõ hehs is;=jfyd;a th m%Odk wlaIh yryd 

mrdj¾;kh jk lsrKh iu. idok m%;sìïnh hál=re jk w;r th b;du;a úYd, 

m%;sìïnhls' 

CFP

jia;=fõ m%;sìïnh 

wkka;fha iEfoa

5'18 rEmh - kdNsh u; we;s jia;=jl m%;sìïnh iEfok wdldrh 

3'  jia;=j jl%;d flakaøh iy kdNsh w;r we;s úg 

jia;=fõ ysfia isg m%Odk wlaIhg iudka;rj tk lsrKhla iy jl%;d flakaøh 

yryd .uka lrk lsrKhla ie,lSfuka jia;=j jl%;d flakaøh iy kdNsh w;r 

we;s úg m%;sìïnh msysgkafka jl%;d flakaøhg wE;ska nj fmkaúh yels h' th 

jia;=jg jvd úYd," hál=re ;d;a;aúl m%;sìïnhls' fï i|yd lsrK igyk 5'19 

rEmfha fmkajd we;' 

jia;=j

m%;sìïnh
CFP

5'19 rEmh - jl%;d flakaøh yd kdNsh w;r we;s jia;=jl m%;sìïnh iEfok wdldrh

4'  jia;=j  jl%;d flakaøh u; we;s úg 

jia;=j jl%;d flakaøh u; ;nd we;s úg m%;sìïnh fidhd .ekSu i|yd jia;=fõ 

ysfia isg kdNsh yryd tk lsrKhla iy m%Odk wlaIhg iudka;rj tk lsrKhla 

fhdod .ksuq'
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CF

m%;sìïnh

jia;=j

5'20 rEmh - jl%;d flakaøh u; jQ jia;=jl m%;sìïnh iEfok wdldrh

5'20 rEmfha fmkajd we;s wdldrhg kdNsh yryd tk lsrKh mrdj¾;kfhka miqj 

m%Odk wlaIhg iudka;rj .uka lrk w;r m%Odk wlaIhg iudka;rj tk lsrKh 

mrdj¾;kfhka miqj kdNsh yryd hhs' fuu lsrK fol tlsfkl lefmkafka 

jl%;d flakaøhg isriaj my<ska msysá ,laIHhl § nj;a" m%;sìïnfha Wi jia;=fõ 

Wig iudk nj;a fmkaúh yels h' fuu m%;sìïnh o hál=re ;d;a;aúl m%;sìïnhls' 

5'  jia;=j jl%;d flakaøhg jvd wE;ska we;s úg 

fuu wjia:dfõ § m%;sìïnh msysgk ia:dkh fidhd .ekSu i|yd jia;=fõ ysfiys 

isg tk lsrK folla i,luq' 

5'21 rEmfha fmkajd we;s wdldrhg" bka tlla m%Odk wlaIhg iudka;rj tk 

lsrKhla iy wfkl jl%;d flakaøh yryd hk lsrKhla f,i f;dard.ekSu 

myiq h' m%Odk wlaIhg iudka;rj tk lsrKh mrdj¾;kfhka miqj kdNsh yryd 

hk f,i;a" jl%;d flakaøh yryd tk lsrKh mrdj¾;kfhka miqj tu ud¾.fha u 

.uka .kakd f,i;a we£fuka tu lsrK fol tlsfkl lefmk ,laIHh fidhd.; 

yels h' fuu ,laIHh jia;=fõ ysfiys m%;sìïnh msysgk ia:dkh hs' 

fuys § m%;sìïnh iEfokafka C yd F w;r h' th jia;=jg jvd l=vd" ^W!ks;& 

hál=re" ;d;a;aúl m%;sìïnhls'

CF

m%;sìïnh

jia;=j

5'21 rEmh - jl%;d flakaøhg wE;ska msysá jia;=jl m%;sìïnh iEfok wdldrh
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6' jia;=j b;d wE;ska we;s úg

b;d wE;ska msysá jia;=jl m%;sìïnh iEfokafka kdNsh u; jk w;r th o¾mKfha 

isg jia;=j msysá me;af;a u msysá" jia;=jg jvd b;du;au l=vd" hál=re m%;sìïnhla 

fõ' fuh ;srhla u;g .; yels m%;sìïnhla fõ' tu ksid th ;d;a;aúl m%;sìïnhla 

fõ'  

wj;, o¾mKhlska m%;sìïn iEfok wdldrh 5'1 j.=fõ oelafõ'

j.=j 5'1 - wj;, o¾mKhlska m%;sìïn iEfok wdldrh 

jia;=fõ msysàu
m%;sìïnfha 

msysàu

;d;a;aúl 
w;d;a;aúl 

nj

Wvql=re 
hál=re 

nj

jia;=jg jvd 
úYd, o l=vd o 

hk j.

kdNSsh ÿrg wvq 

ÿrlska

o¾mKfha isg 

jia;=jg we;s 

ÿrg jvd jeä 

ÿrlska o¾mKh 

;=<ska ne,Sfuka 

fmfka

w;d;a;aúl Wvql=re
jia;=jg jvd 

úYd, hs

kdNsh u; wkka;fhys

kdNSh ÿrg jeä 

uq;a kdNSh ÿr 

fuka fo.=Khlg 

wvq ÿrlska

kdNSh ÿr fuka 

fo.=Khg jeä 

ÿrlska

;d;a;aúl hál=re
jia;=jg jvd 

úYd, hs

kdNSh ÿr fuka 

fo.=Khla ÿßka

kdNSh ÿr fuka 

fo.=Khl 

ÿrlska

;d;a;aúl hál=re
jia;=j yd tl 

u ;rfï

kdNSh ÿr fuka 

fo.=Khlg jeä 

ÿrlska

kdNSh ÿr;a 

kdNSh ÿr fuka 

fo.=Khla w;r 

ÿrlska

;d;a;aúl hál=re
jia;=jg jvd 

l=vd hs

b;d wE; ÿrlska m%Odk kdNsfhys ;d;a;aúl hál=re

jia;=jg jvd 

fnfyúka 

l=vd hs
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5'2'3 W;a;, o¾mKj,ska isÿ jk mrdj¾;kh

(b) m%Odk wlaIhg iudka;rj meñfKk lsrK

F C

(a) m%Odk wlaIh Èf.a meñfKk lsrK

F C

5'22 rEmh - W;a;, o¾mKhlska wdf,dal lsrK mrdj¾;kh jk wdldrh

(c) kdNsh fj; fhduqj meñfKk lsrK

F C

(d) jl%;d flakaøh fj; fhduqj meñfKk lsrK

F C

 

W;a;, o¾mKhlska wdf,dalh mrdj¾;kh jk wdldrh 5'23 rEmfha olajd we;' 

(i)	 W;a;, o¾mKhl m%Odk wlaIh Èf.a o¾mKh fj; tk lsrK mrdj¾;kh ù 

tu wlaIh Èf.au wdmiq .uka lrkq ,efí ^(a) rEmh&' 

(ii)	 m%Odk wlaIhg iudka;r j  meñfKk  lsrK o¾mKh u; m;kh ù wmidÍj 

mrdj¾;kh fõ' tu wmidÍ lsrK fmfkkafka o¾mKh ;=< m%Odk wlaIh u; 

tla ,laIHhl isg tkakdla fuks ^(b) rEmh&' tu ,laIHh tys kdNsh fõ' 

(iii)	 W;a;, o¾mKfha kdNsh fj;g tkakdla fuka meñfKk lsrK ^(c) rEmh& 

mrdj¾;kh ù m%Odk wlaIhg iudka;rj .uka lrhs' 

(iv)	 jl%;d flakaøh fj;g tkakdla fuka meñfKk lsrK  ^(d) rEmh& mrdj¾;kh 

ù wdmiq tu ud¾.h Èf.a u .uka lrhs' fuhg fya;=j jl%;d flakaøfha isg 

o¾mK mDIaGhg w¢k ´kEu f¾Ldjla o¾mK mDIaGhg ,ïnl ùuhs'

W;a;, o¾mKj,ska iEfok m%;sìïn 

W;a;, o¾mKhla Tfí uqyqK bÈßfha ljr ÿrlska ;nd ne¨j;a Tfí uqyqKg jvd  

l=vd Wvql=re w;d;aúl m%;sìïnhla oel .; yels fõ' 

bámkaoï oe,a,la jia;=j jYfhka fhdodf.k W;a;, o¾mKhlska iEfok m%;sìïn 

wOHhkh lsÍug 5'3 ls%hdldrlfuys fhfouq'

wjYH øjH ( W;a;, o¾mKhla" wdOdrlhla" bámkaoula' 

²² 5'2 ls%hdldrlfï § fuka wj;, o¾mKh fjkqjg W;a;, o¾mKhla fhdodf.k 

mÍlaIKh kej; lsÍug W;aidy lrkak' 

5'3 l%shdldrlu
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bámkaoï oe,af,a lsisu msysàula i|yd ;srh u; m%;sìïnhla ,nd .ekSug Tng 

fkdyels jkq we;' 

²² W;a;, o¾mKh ;=<ska m%;sìïn ,nd .ekSug W;a;, o¾mKh ;=<ska bámkaou 

foi ne,sh hq;=h' 

W;a;, o¾mKhla bÈßfha ljr ÿrlska bámkaoï oe,a, ;nd ne¨j;a o¾mKh ;=<ska 

l=vd" Wvql=re" w;d;aúl m%;sìïnhla Tng oel .ekSug yels jkq we;'

W;a;, o¾mKhla bÈßfha ;nd we;s jia;=jlska m%;sìïnhla iEfok whqre oelafjk 

lsrK rEm igykla 5'23 rEmfha fmkajd we;' fuys § o" wj;, o¾mKj, § fuka 

jia;=fõ ysfia isg tk lsrK folla mrdj¾;kh ùfuka miqj .uka lrk ud¾.h 

we£fuka tla tla wjia:dfõ § m%;sìïnfha msysàu iy iajNdjh ks¾Kh lr.; 

yels h'

jia;=j

w;d;aúl 
m%;sìïnh

O P I F C

5'23rEmh - W;a;, o¾mKhlska m%;sìïnhla we;sjk wdldrh 

5'3 wdf,dalfha j¾;kh

z y

x

5'24 rEmh -	 j;=r ùÿrejla 

;=< ±uQ mekai,la

5'24 rEmfha fmkajd we;s wdldrhg j;=r ùÿrejla ;=< 

mekai,la ;nd th foi by<ska n,kak' túg mekai, 

fldgia follg fjkaù we;s wdldrhla Tng fmfkkq we;'

fufia fmkSug fya;=j wdf,dal lsrK tla udOHhl isg 

fjkia m%ldY .;s .=K iys; ;j;a udOHhlg we;=¿ùfï 

§ keó .uka lsÍuhs' mekaif,a c,h ;=< we;s fldgfia 

isg wei fj; tk wdf,dal lsrK c,h yryd meñK 

jd;hg we;=¿ ù wei fj; ths' tfia jd;hg we;=¿ ùfï 

§ wdf,dal lsrKj, ÈYdj fjkia fjhs' kuq;a c,fhka 

by< fldgfia isg wei fj; tk wdf,dal lsrK jd;h 

yryd wei fj; tk ksid tfia ÈYdj fjkia ùula isÿ 

fkdfõ'

wdf,dal lsrK tla udOHhl isg ;j;a udOHhlg we;=¿ ùfï § keó .uka lsÍu 

wdf,dalfha j¾;kh (refraction of light) kñka ye¢kafõ' 

c, n÷kl m;af,a ;sfnk ldishla foi jd;fha isg n,kak' túg ldish fmfkkafka 

;rula by<ska ;sfnkakdla fuks' jd;h ;=< ldish we;akï ldisfha isg fl<skau 

wei fj; wdf,dalh meñfKa' tfy;a c, n÷fka m;af,a we;s ldish foi ne,Sfï § 
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ldisfha isg wei fj; fl<skau wdf,dal lsrK tkafka ke;' fuys § wdf,dal lsrK 

c,fha isg meñfKk w;r tu wdf,dal lsrK" wei fj; tkafka c, mDIaGfha §" 

5'25 rEmfha mßÈ wNs,ïnfhka bj;g keó h' ta ksid ldisfha isg wei fj; tk 

wdf,dal lsrK fmfkkafka ldisfha i;H msysàug jvd u|la by< isg tkakdla 

fuks'

5'25 rEmh - c, n÷kl m;af,a we;s jia;=jla uola by<g biaiS we;s f,i fmkSu

jd;h

i;H .eUqr

oDIH 
.eUqr

 

fmd;l msgqjla u; ùÿre l=Üáhla ;nd ùÿre l=Üáh ;=<ska wl=re foi neÆ úg 

wl=re tiù ;sfnkakdla fuka fmfkkafka o" j¾;kh ksid h' 

by; idlÉPd l< mßÈ wdf,dal lsrK tla udOHhl isg ;j;a udOHhlg we;=¿ ùfï 

§ j¾;khg Ndckh jkafka tu lsrK udOH fol w;r mDIaGhg ,ïnl fkdjk 

ÈYdjlska meñfKkafka kï muKls' wdf,dalfha j¾;khg fya;=j wdf,dalh 

.uka lrk fõ.h udOHfhka udOHhg fjkia ùuhs' ßla;lhl § wdf,dalh 

3 × 108 m s-1 fõ.hlska .uka lrhs' ßla;hl isg hï udOHhlg we;=¿ jQ miq fuu 

fõ.h ßla;hl § fõ.hg jvd wvq fjhs' hï udOH folla ie,lSfï § wdf,dalfha 

fõ.h jeä udOHh úr,;r udOHh f,i;a wdf,dal fõ.h wvq udOHh .yk;r 

udOHh f,i;a y`ÿkajkq ,efí' 

wu;r ±kqug

udOH lSmhla ;=< wdf,dalfha fõ.h my; § we;'

			 

udOHh fõ.h ^km s–1&
jd;h 300 000

c,h 225 000

ùÿre 197 000

m¾iafmlaia 201 000

Èhuka;s 124 000

WodyrK ( m¾iafmlaia isg ùÿrej,g .uka lsÍfï § wNs,ïnfhka lskï ÈYdjlg 

yefrhs o@

wdf,dal lsrKhla jd;fha isg ùÿre l=Üáhlg we;=¿ jk úg iy ùÿre l=Üáhl 

isg kej; jd;hg .uka lrk úg j¾;kh isÿjk wdldrh mÍlaId lsÍu i|yd 

my; 5'4 l%shdldrlfuys fhfouq' 
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5'26 rEmh - ùÿre l=Üáhla ;=,ska isÿjk 

wdf,dalfha j¾;kh

P Q

R

r

S

jd;h

ùÿre

jd;h

A X

B

Y M

C

DN

i

r

e

 

²² ;sriaj ;enQ is;a;ï mqjrejla u; iqÿ 

lvodishla ;nd ta u; ùÿre l=Üáhla 

;nkak' bkamiq ùÿre l=Üáfha odr 

mekai,lska lvodish u; i,l=Kq 

lr .kak' 5'26 rEmfha ùÿre l=Üáfha 

msysàu PQRS f,i olajd we;'

²² oeka ùÿre l=Üáfha PQ uqyqK;g 

u|la wE;ska tla w,afmfk;a;la (A) 
iy uqyqK; iam¾Y jk fia ;j;a 

w,afmfk;a;la (B) isriaj msysgqjkak' 

²² bkamiq SR uqyqK; ;=<ska tu 

w,afmfk;s fol foi n,ñka" tajd iuÕ tal f¾Çh jk fia iy SR uqyqK; 

iam¾Y jk fia C w,afmfk;a;la o" SR uqyqK;g uola wE;ska  A" B iy C hk 

;=ku iuÕ tal f¾Çh jk fia D w,afmfk;a; o msysgqjkak'

²² bkamiq w,afmfk;s iy ùÿre l=Üáh bj;a lr w,afmfk;s msysá ,laIH hd 

jk fia AB, BC iy CD f¾Ld we|" Bys § PQ uqyqK;g o" Cys § SR uqyqK;g 

o wNs,ïn f¾Ld we|.kak' túg Tng 5'26 rEmfha fmkajd we;s wdldrfha 

rEmigykla  ,efnkq we;'

5'4 l%shdldrlu

5'26 rEm igyfkys ABCD u.ska ùÿre ;=<ska .uka lrk wdf,dal lsrKhl .uka 

ud¾.h olajk w;r" jd;h ;=< .uka l< wdf,dal lsrKhla ùÿre l=Üáhg we;=¿ 

ùu AB f¾Ldfjka fmkajhs' AB lsrKh ùÿre l=Üáh u; m;kh jQ lsrKh ksid 

th m;k lsrKh (incident ray) f,i ye¢kafõ'

XY j,ska ±lafjkafka m;k ,laIHfha § ùÿre mDIaGhg wÈk ,o wNs,ïnh hs' m;k 

lsrKh iy wNs,ïnh w;r fldaKh m;k fldaKh ^i& (angle of incidence) kñka 

ye¢kafõ' 

ùÿre l=Üáh ;=<g we;=¿ ùfuka miq tu lsrKh .uka .kafka BC Tiafia h' Bys § 

j¾;k lsrKh wNs,ïnh foig keó ;sfí' 

j¾;k lsrKh iy wNs,ïnh w;r fldaKh j¾;k fldaKh (r) (angle of refraction) 
kñka ye¢kafõ' tu j¾;k lsrKh h<s Cys § ùÿre l=Üáfha isg jd;hg .uka 

lrhs' tkï ks¾.ukh fõ'  ta ksid CD lsrKh ks¾.; lsrKh kñka ye¢kafõ' 

ks¾.; lsrKh iy ks¾.; ,laIHfha § ùÿre mDIaGhg wÈk ,o wNs,ïnh w;r 

fldaKh ks¾.; fldaKh ^e& f,i ye¢kafõ'

fuys §" úr, udOHhla jk jd;fha isg .yk udOHhla jk ùÿre ;=<g wdf,dalh 

msúiSfï § wdf,dal lsrK j¾;kh wNs,ïnh foig nj Tng fmfkkq we;'
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.yk udOHhla jk ùÿrej, isg wdmiq úr, udOHhla jk jd;h ;=<g wdf,dalh 

ks¾.ukh ùfï §" wdf,dalh j¾;kh jkafka wNs,ïnfhka bj;g hs' wdf,dal 

lsrKhla úr, udOHhl isg .yk udOHhlg we;=¿ ùfï § wNs,ïnh foig 

j¾;kh jk nj;a" .yk udOHhl isg úr, udOHhlg we;=¿ ùfï § wNs,ïnfhka 

bj;g j¾;kh jk nj;a Tng fuu l%shdldrlfuka fmfkkq we;' 

úr,;r

úr,;r

.yk;r udOHhl isg úr,;r udOHhlg 

wdf,dalh j¾;kh ùu' ̂ wNs,ïnfhka bj;g&

úr,;r udOHhl isg .yk;r udOHhlg 

wdf,dalh j¾;kh ùu' ^wNs,ïnh foig&

.yk;r

.yk;r

i i

r
r

wdf,dalh lsishï udOHhl isg fjk;a udOHhlg .uka lsÍfï § th wNs,ïnh 

foig kefï kï fojk udOHh m<uq udOHhg idfmalaIj .yk udOHhla jk 

w;r m<uq udOHh úr, udOHhla fõ' lsrKh wNs,ïNfhka bj;g kefï kï m<uq 

udOHhg idfmalaIj fojk udOHh úr, udOHhls' 

5'3'1 j¾;k kshu

j¾;kfha § wdf,dal lsrK .uka lsÍu ms<sn|j kshu folla y÷kdf.k we;'

m<uqjk kshuh

m;k lsrKh" j¾;k lsrKh iy m;k ,laIHfha § mDIaGhg we¢ wNs,ïnh tl 

u ;,hl msysghs'

fojk kshuh

wdf,dalh tla udOHhl isg ;j;a udOHhlg j¾;kh ùfï § m;k fldaKfha 

ihskh;a j¾;k fldaKfha ihskh;a w;r wkqmd;h tu udOH fol u; muKla 

r|d mj;sk ksh;hls' fuu ksh;h y÷kajkafka m<uq udOHhg idfmalaIj fojk 

udOHfha j¾;kdxlh ^refractive index& f,ihs' 

fuu fojk kshuh ziafk,af.a kshuhZ (Snell's law) kñka o ye¢kafõ'

j¾;kdxlh ^n& = 
 m;k fldaKfha ihskh  =  ihska i
j¾;k fldaKfha ihskh     ihska r

jd;fha isg ùÿre ;=<g .uka lrk wdf,dal lsrKhla i|yd j¾;kdxlh —a
n

g˜ f,i 

,shkq ,efí' 

ùÿrej, isg jd;hg wdf,dal lsrK we;=¿ jk wjia:djla i|yd j¾;kdxlh ,shkq 

,nkafka g
n

a f,i h'
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    		    jd;hg idfmalaIj c,fha j¾;kdxlh a
n

w  = 1'33

   		  jd;hg idfmalaIj ùÿrej, j¾;kdxlh a
n

g = 1'5

by; i|yka lrk ,o wdldrhg w¾: ±lafjk j¾;kdxlh" tla udOHhlg idfmalaIj 

;j;a udOHhl j¾;kdxlh jk w;r tys w.h udOHh fol u u; r|d mj;shs' 

fuhska m<uq udOHh fjkqjg ßla;hla Ndú; l<fyd;a" tkï" wdf,dal lsrKhla 

ßla;hl isg hï udOHhlg we;=¿jk wjia:djla ie,l=jfyd;a" j¾;kdxlh r|d 

mj;skafka tu udOHh u; muKls' fuh tu udOHfha j¾;kdxlh f,i ye¢kafõ'

WodyrKhla f,i c,fha j¾;kdxlh f,i ye¢kafjkafka ßla;hl isg c,hg 

wdf,dal lsrKhla we;=¿ jk wjia:djl § m;k fldaKfha ihskh iy j¾;k 

fldaKfha ihskh w;r wkqmd;hhs' ßla;hl § wdf,dalfha m%fõ.h iy jd;fha 

§ wdf,dalfha m%fõ.h w;r fjki b;d l=vd ksid;a" ßla;hlg idfmalaIj hï 

udOHhl j¾;kdxlh ms<sn| ñkqï ,nd .ekSu m%dfhda.slj wmyiq ksid;a" fndfyda 

wjia:dj, § hï udOHhl jd;hg idfmalaI j¾;kdxlh tu udOHfha j¾;kdxlh 

f,i Ndú; lrkq ,efí' j¾;kdxlh i|yd tall fkdue;'

5'3'2 mQ¾K wNHka;r mrdj¾;kh iy wjê fldaKh

.yk;r udOHhl isg úr,;r udOHhlg wdf,dal lsrKhla .uka lsÍfï §                       

5'27 rEmfha fmkajd we;s wdldrhg j¾;k lsrKh wNs,ïnfhka bj;g keUqre fõ' 

jd;h

c,h

5'27 rEmh - c,fha isg jd;hg wdf,dal lsrKhla .uka lsÍu

.yk;r udOHfha m;k fldaKh l%ufhka jeä lrk úg j¾;k lsrKh o jv 

jvd;a wNs,ïnfhka bj;g keUqre fõ' m;k fldaKfha tla;rd w.hl § 5'28 rEmfha 

fmkajd we;s wdldrhg j¾;k lsrKh udOH fol fjka lrk mDIaGh Èf.a .uka 

lrhs' tkï" j¾;k fldaKfha w.h 90ola njg m;afjhs' tu wjia:dfõ § .yk;r 

udOHh ;=< m;k fldaKh" wjê fldaKh (critical angle) f,i ye¢kafõ' 

jd;h

c,h

wjê 
fldaKh

C

     

5'28 rEmh - wjê wjia:dj
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m;k fldaKh ;jÿrg;a jeä l<fyd;a" wdf,dal lsrKh 5'29 rEmfha fmkajd we;s 

wdldrhg .yk;r udOHh ;=<g u mrdj¾;kh fõ' fufia m<uq udOHh ;=<gu 

mrdj¾;kh ùu mQ¾K wNHka;r mrdj¾;kh (total internal reflection) kñka 

ye¢kafõ'

jd;h

c,h
i > ci r

5'29 rEmh - mQ¾K wNHka;r mrdj¾;kh isÿjk wjia:djla 

wu;r ±kqug

udOH lsysmhla i|yd wjê fldaK my; oelafõ'

øjHh c,h ùÿre Èhuka;s

wjê fldaKh 49Ÿ 42Ÿ 24Ÿ

²² mQ¾K wNHka;r mrdj¾;kfha fh§ï lsysmhla

m%ldY fl¢ ^m%ldY ;ka;=&   

m%ldY ;ka;= (optical fibres) hkq ùÿre fyda ma,diaálaj,ska idok ,o iqkuH" 

mdroDYH fl¢ úfYaIhls' m%ldY ;ka;=jla ;=<g we;=¿ jk wdf,dalh È.g u ta 

;=< mQ¾K wNHka;r mrdj¾;khg Ndckh fjñka .uka lr wfkla fl<jßka msg 

ù hhs' m%ldY ;ka;=j lsf,da ógr .Kkdjla È. jqjo wdf,dalh we;=¿ jQ mßÈ u 

§ma;sfhka msg fõ' 

YÍr wNHka;rfha wjhj mÍlaId lrk tkaviafldama (endoscope) WmlrKfha m%ldY 

fl¢ Ndú; fõ' j¾;udkfha ÿrl:k ikaksfõokhg iy wka;¾cd, iïnkaO;d 

i|yd m%ldY ;ka;= nyq,j Ndú; fõ' tfukau ieris,s i|yd o m%ldY ;ka;= Ndú; 

fõ'

tkaviafldama WmlrKh 

wdf,dalh 

we;=¿ ùu
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wdf,dalh 

msg ùu

wdf,dalh 

we;=¿ ùu

m%ldY flkaolatkaviafldama WmlrKh 

ÿrl:k mKsúv hjk /yeka f,i iy wka;¾cd, iïnkaO;d meje;aùug oeka 

nyq, j fhdod .kafka o m%ldY fl¢ h' 

m%siau ;=<ska isÿjk mQ¾K wNHka;r mrdj¾;kh

mQ¾K wNHka;r mrdj¾;kh ,nd .ekSug" tla fldaKhla 90ola jQ o wfkl=;a 

fldaK 45o ne.ska jQ o m%siauhla fhdod .; yels h' fïjd m%dfhda.sl jYfhka 

leurdj," ÿf¾laIj, yd fofk;sj, Ndú; flf¾' ùÿrej, wjê fldaKh wdikak 

jYfhka 42ols' ta ksid ùÿre ;=< m;k fldaKh 42og jeä kï mQ¾K wNHka;r 

mrdj¾;kh isÿ fõ'

5'30 rEmfha ±lafjk mßÈ wNs,ïnh Tiafia .uka lrk wdf,dal lsrKhla j¾;khla 

isÿ fkdù m%siauh ;=<g we;=¿ ù tys B <Õ uqyqK;g 45ol m;k fldaKhla iys;j 

m;s; fõ' fuu fldaKh ùÿre ;=< wjê fldaKhg jvd jeä ksid wdf,dal lsrKh 

mQ¾K wNHka;r mrdj¾;khg Ndck ù m%siaufha wfkla uqyqK;g ,ïnl j .uka 

lrhs' wNs,ïnh Tiafia tk ksid fuu uqyqKf;a § lsrKh fkdkeó È.g u ks¾.; 

fõ' fuu l%uh u.ska wdf,dal lsrKhla 90olska yrjd.; yels h'

45o

45o

45o

45o

5'30 rEmh - m%siau ;=<ska isÿjk mQ¾K wNHka;r mrdj¾;kh 

^1& ñksil= ì,S ms;a;lska ud¿jl= 

w,a,k whqre rEmfha oelafõ'
 

 (i) 	ñksidg ud¿jd ;rula tieù 

fmfkhs' Bg fya;=j l=ula o@ 

(ii) tfia tiù fmfkk whqre 

lsrK igyklska fmkajkak'

5'1 wNHdih
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5'4  ldp

ldphla hkq ùÿre" ma,diaála fyda fjk;a mdroDYH øjHhlska idok ,o jl% mDIaG 

iys; m%ldY WmlrKhls' ldphla u.ska isÿlrkafka j¾;kh u.ska th ;=<ska .uka 

lrk wdf,dal lsrKhl .uka u. fjkia lsÍuhs' wmf.a wefiys oDIaá ú;dkh u; 

m%;sìïn idokafka o wei ;=< we;s ldphla u.sks' 

 

wE; msysá jia;= meyeÈ,s f,i oel .ekSug Ndú; lrk WmlrK jk ÿf¾laIh yd 

fofk;sfha ldp Ndú; lrkq ,efí' <Õ we;s l=vd jia;=jl mshú weig fkdfmfkk 

l=vd fldgia n,d .ekSug Ndú; lrk wkaùlaIfha o Ndú; lrkafka ldp h' l=vd 

jia;=jla úYd, lr oel .ekSug Ndú; lrkafka úYd,l ldphla fyj;a ir, 

wkaùlaIh hs'  

5'31 rEmh - ldp iys; WmlrK lsysmhla

fndfyda ldp idod we;af;a ùÿrej,sks' tfy;a wo ma,diaála ldp Ndú;h l%ufhka 

jeä fjñka mj;S' ´kEu mdroDYH øjHhla Ndú; lr ldp iEÈh yels h' c,h fyda 

fjk;a øj Ndú; lr ldp idod .kakd wjia:d o we;'

5'32 rEmfha ldp j¾. lsysmhla fmkajd we;' mDIaG fol u W;a;, jk ldp 

oaú W;a;, (bi - convex) ldp f,i ye¢kafõ' ldphl tla mDIaGhla muKla 

W;a;, yd wksla mDIaGh iu;, kï tu ldph ;, W;a;, (plano - convex)  
ldphla f,i o" fome;a; u wj;, kï tu ldph oaú wj;, (bi - concave) 
ldphla f,i o ye¢kafõ' ldpfha tla me;a;la muKla wj;, kï th ;, wj;,                                      

(plano - concave) ldphla f,i ye¢kafõ'

oaù W;a;,         ;, W;a;,	          oaú wj;,            ;, wj;,

5'32 rEmh - ldp j¾. lsysmhla
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5'4'1 W;a;, ldp

5'33 rEmfha fmkajd we;s wdldrhg W;a;, ldphl mDIaG fol uk#l,ams; f.da, 

foll mDIaG f,i ie,lsh yels h'

m%Odk wlaIh

A

C1 C2

B

5'33 rEmh - W;a;, ldphl mDIaG  

5'34 rEmh - m%ldY flakaøh yryd wdf,dal 
lsrK .uka lsÍu

m%ldY flakaøh

5'33 rEmfha tla W;a;, mDIaGhla A f,i o" 

wfkla W;a;, mDIaGh B f,i o olajd we;' A 
mDIaGh wh;a f.da,fha flakaøh C2 f,i olajd 

we;s w;r B mDIaGh wh;a f.da,fha flakaøh 

C1 f,i olajd we;' tu flakaø ^C1 yd C2& 

hd lrk ir, f¾Ldj ldpfha m%Odk wlaIh 

kñka ye¢kafõ' m%Odk wlaIh iuÕ ldpfha 

mDIaGh fþokh jk ia:dkfha § m%Odk wlaIh 

mDIaGhg ,ïnl fõ' tu ksid m%Odk wlaIh 

Èf.a ldph fj; tk wdf,dal lsrK fkdkeó 

^wm.ukh fkdù& ldph ;=<ska fl<ska u .uka lrhs' 

ldph ;=< mDIaG fol w;r uOH ,laIHh m%ldY flakaøh (optical centre) kï fõ' 

m%ldY flakaøh yryd .uka .kakd ´kEu wdf,dal lsrKhla 5'34 rEmfha fmkajd we;s 

wdldrhg fkdkeó fl<ska u ^wm.ukh fkdù& .uka lrhs'

wjYH øjH ( W;a;, ldphla" iqÿ ;srhla

5'35 rEmh - W;a;, ldphl       

kdNsh fiùu

W;a;, ldph

lvodish

²² fyd¢ka ysre t<sh ;sfnk wjia:djl W;a;, 

ldphla f.k 5'35 rEmfha fmkajd we;s 

wdldrhg ysre t<shg w,a,d" Bg bÈßfhka 

iqÿ lvodishla ;nkak' 

²² lvodish u; l=vd ;s;la ,efnk f;la 

lvodish iy ldph w;r ÿr iSre udre 

lrkak'

5'5 l%shdldrlu
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ysre mj;skafka wmg b;d wE;ska ksid ysref.ka tk wdf,dal lsrK ish,a, 

tlsfklg iudka;r f,i ie,lsh yels h' fuu iudka;r wdf,dalh W;a;, 

ldphla yryd .uka lrk úg ish¨u lsrK tla ,laIHhlg kdNs.; jk nj fuu 

l%shdldrlfuka Tng oel .; yels h'

W;a;, ldphl m%Odk wlaIhg iudka;rj ldph fj; tk wdf,dal lsrKj,g 

l=ula fõ o@  tajd ldph ;=<ska j¾;kh ù .uka lrkafka we;=<g keó ^wNsidÍj& 

h' tneúka tu lsrK ldpfha úreoaO me;af;a m%Odk wlaIh u; tla ,laIHhl § 

yuq ù .uka lrhs' tu lsrK yuq jk ,laIHh ldpfha kdNsh kï fõ' 

kdNsh

C F

f
5'36 rEmh - m%Odk wlaIhg iudka;r lsrK W;a;, ldph ;=< § j¾;kh jk wdldrh

²	 W;a;, ldphl m%Odk wlaIhg iudka;rj ldph fj; tk wdf,dal lsrK ldph 

;=<ska .uka lsÍfï § j¾;kh jk wdldrh f;areï .ekSu i|yd 5'36 rEmh 

i,luq' fuu rEmfha leä bßj,ska olajd we;af;a wdf,dal lsrKh ldp mDIaGh 

yryd hk ia:dkj, § w¢k ,o mDIaGhg wNs,ïn f¾Ldh'

²	 tjeks lsrKhla jd;fha isg ldph ;=<g we;=¿ ùfï § isÿjkafka úr, udOHhl 

isg .yk udOHhlg we;=¿ ùuhs' túg tu lsrKh wNs,ïnh foig keù .uka 

lrhs' tu lsrKh ldpfhka msgjk úg isÿjkafka .yk udOHhl isg úr, 

udOHhlg we;=¿ùuhs' túg th wNs,ïnfhka  bj;g keó .uka lrhs' 

²	 5'36 rEmhg wkqj fuu wjia:d foflys § u wdf,dal lsrKh m%Odk wlaIh foig 

kefuhs' 

²	 fufia keófuka miqj" m%Odk wlaIhg iudka;rj ldphg we;=¿ jk ish¨ 

lsrK tl u ,laIHhla yryd .uka lrk nj fmkaúh yels h' 

fuu ,laIHh ldpfha kdNsh  kñka o" ldpfha m%ldY flakaøfha isg kdNsh olajd 

we;s ÿr ldpfha kdNSh ÿr kñka o ye¢kafõ'

ldphl fomiska u wdf,dalh m;kh úh yels ksid tys fomi kdNs ,laIH folla 

y÷kd.; yels h' tu ,laIH fol u m%ldY flakaøfha isg iu ÿßka msysghs' lsrK 

igyka we§fï § idudkHfhka kdNsh F f,i i,l=Kq flfrk w;r kdNSh ÿr 

i|yd f ixfla;h Ndú; fõ' 
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²	 W;a;, ldpj,ska iEfok m%;sìïn

W;a;, ldphl kdNSh ÿr fiùug my; ls%hdldrlfuys fhfouq'

wjYH øjH ( W;a;, ldphla" iqÿ ;srhla

²² ldurhl cfka,h újD; lrkak'

²² tu ldurh ;=< isg W;a;, ldphla újD; cfka,h foig fhduq lrf.k 

w,a,df.k isákak' 

²² ldph msgqmi iqÿ lvodishla jeks ;srhla w,a,df.k ldph ;srh bÈßfha iSreudre 

lr cfka,fhka fmfkk o¾Ykfha m%;sìïnhla tu ;srh u; ,nd .kak' 

²² b;d u meyeÈ,s hál=re l=vd m%;sìïnhla ^PdhdrEmhla jeks& ;srh u; ,efnk 

wjia:dfõ ;srh yd ldph w;r ÿr uek .kak'

5'6 l%shdldrlu

cfka,fha 

meyeÈ,s hál=re 

m%;sìïnh

kdNSh ÿr

tu ÿr tu ldpfha o< kdNSh ÿr fõ'

tu m%;sìïnh iEfokafka cfka,fhka msg; we;s jia;=j, isg ldph fj; tk 

wdf,dal lsrK ldph ;=<ska j¾;kh ù .uka lr ;srh u; tl;= ùfuks' ;srh u; 

wdf,dal lsrK ieneúkau meñK ta u; idok m%;sìïnh ;d;a;aúl m%;sìïnhls' 

²	 W;a;, ldpj,ska iEfok m%;sìïn i|yd lsrK igyka we£u

W;a;, ldpj,ska iEfok m%;sìïnj, iajNdjh" m%udKh yd iEfok ia:dkh ;SrKh 

jkafka jia;=j ldph bÈßfha ;sfnk ia:dkh u; h' tkï jia;= ÿr u; h' W;a;, 

ldp u.ska iEfok m%;sìïn i|yd lsrK igyka we£fï § 5'37 rEmfha olajd we;s 

úfYaI lsrK lsysmhla ie,lSu myiq h' 

^1&	5'37 (a) rEmfhka olajd we;af;a m%ldY flakaøh yryd hk lsrKhls' tjeks 

lsrKhla j¾;khlska f;drj ldph yryd hhs' 

^2&	5'37 (b) rEmfha fmkajd we;s wdldrhg m%Odk wlaIhg iudka;rj ldphg we;=¿ 

jk lsrKhla kdNsh yryd hhs' 
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^3&	ldpfha tla mil kdNsh yryd .uka lr ldph u; m;kh jk lsrKhla 

j¾;kh ùfuka miqj 5'37 (c) rEmfha fmkajd we;s wdldrhg m%Odk wlaIhg 

iudka;rj .uka lrhs'

(a) (b) (c)

CC C F F

5'37 rEmh - lsrK igykla we£fï § Ndú; jk úfYaI lsrK lsysmhla

1'  jia;=j" ldph yd tys kdNsh w;r ;nd we;s úg

O CF FI

P

5'38 rEmh - kdNshg jvd wvq ÿrlska we;s jia;=jl m%;sìïnh iEfok wdldrh

5'38 rEmfha jia;=j O ys tkï ldph iy kdNsh w;r ;nd we;' jia;=fõ ysfia isg 

m%Odk wlaIhg iudka;rj tk lsrKh ldpfha wfkla mi msysá kdNs ,laIHh 

yryd hhs' jia;=fõ ysfia isg ldpfha m%ldY flakaøh yryd hk lsrKh j¾;kh 

fkdù fl,ska .uka lrhs' fuu lsrK fol bÈßfha § yuq fkdjk neúka tajd .uka 

lrk w;g úreoaO foig Èla l< úg P kï ,laIHfha § tlsfkl fþokh fjhs' 

jia;=fõ ysfiys m%;sìïnh msysgkafka fuu ,laIHh u; h' jia;=j isria ksid P isg 

m%Odk wlaIh u;g w¢k ,o isria lv bß f¾Ldj u; jia;=fõ m%;sìïnh msysáh 

hq;= h' fuu m%;sìïnh jia;=jg jvd úYd," Wvql=re m%;sìïnhls' rEmfha fmkajd 

we;s wdldrhg wei ;nd neÆ úg tu m%;sìïnh fmfkk kuq;a wdf,dal lsrK i;H 

jYfhka tys yuq fkdjk ksid  th ;srhla u; ,nd .; fkdyels h' tu ksid th 

w;d;a;aúl m%;sìïnhls' 

2'  jia;=j kdNsfhys we;s úg

jia;=j kdNsfhys msysgk úg m%;sìïnh iEfok wdldrh 5'39 rEmfha fmkajd we;' 

m%Odk wlaIhg iudka;rj ldph fj; tk lsrKh ldph ;=<ska f.dia tys kdNsh 

yryd .uka lrhs' m%ldY flakaøh ^C& yryd .uka .kakd lsrK fkdkeó fl<ska 

u .uka lrhs' wei fj; <Õd jk úg fuu lsrK fol u tlsfklg iudka;r 

fõ' tu ksid fuys § m%;sìïnh iEfokafka wkka; ÿßks' th jia;=jg jvd úYd,  

m%;sìïnhls'
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C FF

5'39 rEmh - jia;=j kdNsfhys we;súg m%;sìïnh iEfok wdldrh

3'  jia;=j" kdNsh yd kdNSh ÿr fuka fo.=Khla ÿßka msysá ,laIHh 
w;r we;s úg

jia;=j f yd 2f w;r ÿrl we;s úg ,efnkafka ;d;a;aúl m%;sìïnhls' ldpfha úreoaO 

me;af;a 2f g wE;sks' tu m%;sìïnh jia;=jg jvd úYd, h' hál=re h' 

F' C F I

ffff

5'40 rEmh - jia;=j f iy 2f w;r ÿrl we;s úg m%;sìïnh iEfok wdldrh

F'

jia;=j

F

4'  jia;=j kdNsh ÿr fuka fo.=Khla wE;ska ;nd we;s úg

jia;=j 2f ÿßka msysgd we;s úg" m%;sìïnh iEfokafka ldpfhka úreoaO me;af;a 2f 
ÿßks' jia;=fõ m%udKhg iudk m%udKfha m%;sìïnhls' hál=re h' ;d;a;aúl h' 

lsrK igyk 5'41 rEmfha oelafõ'  

5'41 rEmh - jia;=j 2f ÿrg we;s úg m%;sìïnh iEfok wdldrh

IF C

ffff

FF'
O

5'  jia;=j kdNsh ÿr fuka fo.=Khlg jvd wE;ska ;nd we;s úg 

5'42 rEmh - jia;=j 2f  ÿrg jvd wE;ska we;s úg m%;sìïnh iEfok wdldrh

F C

ffff

F IF'O
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fuys § m%;sìïnh iEfokafka ldpfha úreoaO me;af;a kdNSh ÿr (f) yd tfuka 

fo.=Kh ^2f& w;r h' fï m%;sìïnh jia;=jg jvd l=vd h' ;d;a;aúl h' hál=re h' 

jia;= ÿr l%ul%ufhka jeä lrk úg m%;sìïnfha úYd,;ajh flfuka wvq ù hhs' 

²² oaú W;a;, ldphlska m%;ssìïn iEfok wdldrh my; j.=fõ ±lafõ' 
j.=j 5'2 - W;a;, ldphl m%;sìïn iEfok wdldrh

jia;=fõ msysàu
m%;sìïnfha 

msysàu

;d;a;aúl 
w;d;a;aúl 

nj

Wvql=re 
hál=re 

nj

jia;=jg jvd úYd, 
o l=vd o hk j.

kdNSh ÿrg wvq 

ÿrlska

ldpfha isg 

jia;=jg we;s ÿrg 

jvd jeä ÿrlska 

jia;=j yd tl u 

me;af;ys

w;d;a;aúl Wvql=re jia;=jg jvd úYd, hs

kdNSh u; wkka;fhys

kdNSh ÿrg jeä 

uq;a kdNSh ÿr 

fuka fo.=Khlg 

wvq ÿrlska

kdNSh ÿr fuka 

fo.=Khlg jeä 

ÿrlska ldphg 

wfkla me;af;ys

;d;a;aúl hál=re jia;=jg jvd úYd, h

kdNSh ÿr fuka 

fo.=Khla ÿrlska

kdNSh ÿr fuka 

fo.=Khl ÿrlska 

ldphg wfkla 

me;af;ys

;d;a;aúl hál=re
jia;=j yd tl u 

;rfï

kdNSh ÿr fuka 

fo.=Khlg jeä 

ÿrlska

kdNSh ÿr;a 

kdNSh ÿr fuka 

fo.=Kh;a w;r 

ÿrl ldphg 

wfkla me;af;a

;d;a;aúl hál=re jia;=jg jvd l=vd h

b;d wE;

m%Odk kdNsfhys 

ldphg wfkla 

me;af;a

;d;a;aúl hál=re
jia;=jg jvd 

fnfyúka l=vd h

 

²	 wdf,dal m%;sj¾;H;d uQ,O¾uh

m%ldY ixisoaê ^mrdj¾;k" j¾;k& lsysmhlg jqj o Ndckh fjñka meñfKk 

wdf,dal lsrKhl .uka uÕ m%;sj¾;h l< úg th meñ‚ ud¾.h Tiafia u wdmiq 

.uka .kS' fuu ixisoaêh wdf,dal m%;sj¾;H;d uQ,O¾uh kï fõ'
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5'4'2 wj;, ldp

wj;, ldphl mDIaG o f.da,j, fldgia jk whqre 5'43 rEmfhka ±lafõ'

5'43 rEmh - wj;, ldphl mDIaG

C1C2 A B

A mDIaGhg wh;a f.da,fha flakaøh C2 o  B mDIaGhg wh;a f.da,fha flakaøh C1 o 

fõ' fuu flakaø hd lrk f¾Ldj ldpfha m%Odk wlaIh jkafka h' W;a;, ldphl 

§ fuka u wj;, ldphl § o" m%Odk wlaIh Èf.a hk ´kEu wdf,dal lsrKhla 

fkdkeó ^j¾;kh fkdù& fl<ska u .uka lrhs'

ldph ueo we;s flakaøh tkï m%ldY flakaøh C j,ska olajd we;' m%ldY flakaøh 

yryd hk wdf,dal lsrK o fkd keó fl<ska u .uka lrhs' 

B<Õg i,ld ne,sh hq;af;a wj;, ldpfha m%Odk wlaIhg iudka;rj ldph fj; 

tk wdf,dal lsrK ms<sn|j hs' 5'44 rEmfha mßÈ tajd ldph ;=<ska .uka lrkafka 

msg;g úysfoñks' tkï wmidÍj h' tu wmidÍ lsrK zzmeñfKkakd fia fmfkk 

,laIHhZZ tu ldpfha kdNsh fõ'

C
m%Odk wlaIhkdNsh

F

5'44 rEmh - m%Odk wlaIhg iudka;r lsrK wj;, ldphlska j¾;kh jk whqre
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²	 wj;, ldpj,ska iEfok m%;sìïn

wj;, ldpj,ska iEfok m%;sìïn ,nd .ekSug 5'7 ls%hdldrlfuys fhfouq'

wjYH øjH ( wj;, ldphla" iqÿ ;srhla" bámkaoula'

²² wj;, ldphla bÈßfha §ma; jia;=jla ^Wod -: ±,ajQ bámkaoula& ;nd .kak'

²² ldpfhka úreoaO me;af;a ;srhla ;nd ldph iSreudre lr ;srh u; m%;sìïnhla 

,nd .ekSug yels oehs n,kak' 

5'7 l%shdldrlu

wj;, ldpj,ska ;d;a;aúl m%;sìïn fkd iEfoa' wj;, ldpj,ska m%;sìïn ,nd 

.ekSu i|yd l< hq;af;a wj;, ldph ;=<ska tu jia;=j foi ne,Su hs' túg jia;=j 

l=vd ù fmfkhs' fuh w;d;a;aúl m%;sìïnhls' wj;, ldphla bÈßfha jia;=jla 

ljr ÿrlska ;nd ;snqK o" ldph ;=<ska ±l.; yelafla l=vd Wvql=re w;d;a;aúl 

m%;sìïnhla muKs'

tu m%;sìïnh iEfok whqre 5'45 rEmfha § we;s lsrK igykska ±lafõ' 

 

F O

m%;sìïnh

5'45 rEmh - wj;, ldpj,ska m%;sìïn iEfok wdldrh 

5'4'3 úYd,l ldph fyj;a ir, wkaùlaIh

W;a;, ldphla bÈßfhka ldpfha kdNSh ÿrg jvd wvq ÿrlska jia;=jla ;nd ldph 

;=<ska n,k úg jia;=j úYd, ù fmfkk nj 5'38 rEmfhka olajd we;' W;a;, 

ldphla i;= fuu .=Kh l=vd jia;=jla úYd,lr oel .ekSug fhdod .kq ,efí' 

ñglg iúlr .kakd ,o W;a;, ldphla w;a ldphla fyj;a úYd,l ldphla 

f,i ye¢kafõ' th ir, wkaùlaIhla f,i o ye¢kafõ' fuu wjia:dj i`oyd lsrK 

igyk 5'46 rEmfhka oelafõ' l=vd i;-=ka" u,aj, fldgia wdÈh úYd, lr ne,Su 

i`oyd úYd,l ldp Ndú; fõ'

 

m%;sìïnh jia;=j FF C

5'46 rEmh - W;a;, ldphla ir, wkaùlaIhla f,i Ndú; jk wjia:dj

OI
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wu;r ±kqug

jia;-=j
PdhdrEm mg,h

;d;aúl hál=re 

m%;sìïnh

W;a;, ldph

F

 

²² leurdj, W;a;, 

ldp Ndú;fhka 

PdhdrEm mg,h 

u;g ;d;a;aúl 

m%;sìïn ,nd .kS' 

W;a;, ldph 

iSre udre lsÍfï 

§ PdhdrEm mg,h 

yd W;a;, ldph 

w;r ÿr fjkia fõ' 

tu.ska úúO ÿrj,aj, we;s jia;+kays meyeÈ,s m%;sìïnhla PdhdrEm mg,h 

u;g kdNs .; l< yels h' 

Wmfk;

wjfk;

w;d;a;aúl m%;sìïnh

jia;=j

mshú weig fkdfmfkk laIqø jia;+ka 

úYd, lr ne,Su i|yd ixhqla; wkaùlaIh 

fhdod .kS' tys Wmfk; yd wjfk; kñka 

ye¢kafjk ldp folla Ndú; fõ' fuu 

ldp ixhqla;h u.ska b;d jeä úYd,khla 

,nd.; yels h' 
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²² ;, o¾mK iy jl% o¾mK hkqfjka o¾mK j¾. folls' jl% o¾mK kej; 

wj;, yd W;a;, jYfhka j¾. follg fnÈh yels h'

²² ;, o¾mK bÈßfhka ;enQ jia;=jlska iEfok m%;sìïn w;d;a;aúl h iudk 

m%udKfhka hqla; h' Wvql=re h'

²² m;k lsrKh;a" mrdj¾;k lsrKh;a wNs,ïnh;a hk fïjd tl u ;,hl msysghs'

²² ;, o¾mKj,ska m%;sìïn iEfok úg m;k fldaKh;a" mrdj¾;k fldaKh;a 

iudk fõ'

²² W;a;, o¾mKhla bÈßfha jia;=jla ljr ;ekl ;nd we;;a" iEfok m%;sìïn 

l=vd h" Wvql=re h" w;d;a;aúl h'

²² tla udOHhl isg ;j;a udOHhla fj; wdf,dalh .uka lsÍfï § wdf,dal 

lsrKj, isÿjk ÈYd fjkia ùu ^keóu& wdf,dal j¾;kh f,i ye¢kafõ'

²² úr, udOHhl isg .yk;r udOHhla fj; wdf,dalh .uka lsÍfï § j¾;kh 

jkqfha wNs,ïnh foig h'

²² .yk;r udOHhl isg úr, udOHhla fj; wdf,dal lsrK .uka lsÍfï § 

j¾;kh isÿjkafka wNs,ïnfhka bj;g hs'

²² m;k lsrKh;a" j¾;k lsrKh;a m;k ,laIHfha wNs,ïnh;a hk fïjd" tl 

u ;,hl msysghs'

=
m;k fldaKfha ihska w.h 

j¾;k fldaKfha ihska w.h 
j¾;kdxlh

²² .yk;r udOHhl isg úr,;r udOHhla fj; wdf,dalh .uka lrk 

wjia:djl § m;k fldaKfha hï w.hl § j¾;k lsrKh udOH fol yuqjk 

mDIaGh Èf.a .uka lrhs' tu wjia:dfõ § m;k fldaKh wjê fldaKh f,i 

ye¢kafõ' 

²² .yk;r udOHhl isg úr,;r udOHhlg wdf,dalh .uka lsÍfï § m;k 

fldaKh wjê fldaKhg jvd jeä jQ úg wdf,dal lsrKh .yk;r udOHh 

;=<g u mrdj¾;kh ùu mQ¾K wNHka;r mrdj¾;kh f,i ye¢kafõ'

²² m%ldY ;ka;= ;=<ska wdf,dalh .uka lrkafka mQ¾K wNHka;r mrdj¾;khg  

Ndckh fjñks'

²² oaú W;a;, ldp" oaú wj;, ldp" ;, W;a;, ldp" ;, wj;, ldp wd§ jYfhka 

ldp j¾. lsysmhls' 

²² oaú wj;, ldphla bÈßfha jia;=jla ljr ;ekl ;snqK;a iEfok m%;sìïn 

l=vd h' Wvql=re h' w;d;a;aúl h'

idrdxYh
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^1&  (i) o¾mKh bÈßfha jia;=jla ;enQúg yeuúg u w;d;aúl m%;sìïn idok 

o¾mK foj¾.hla kï lrkak'

(ii)		wj;, o¾mKhl kdNsh yd o¾mKh w;r jia;=jla ;enQúg iEfok tys 

m%;sìïnh ms<sn| my; oelafjk m%Yakj,g ms<s;-=re fokak'

(a) m%;sìïnh Wvql=re o@ hál-=re o@ 

(b) m%;sìïnh jia;=jg jvd l=vd o@ úYd, o@

(c) m%;sìïnh ;d;aúl o@ w;d;aúl o@

(d)	jia;=j kdNsfha isg O%ejh foig f.k hk úg m%;sìïnh l%ufhka l=vd 

fõ o@ úYd, fõ o@

(iii) wj;, o¾mKhlska iEfok úYd, u ;d;aúl m%;sìïnh iEfokafka" jia;=j 

ljr ;ekl ;nd we;s úg o@ tu m%;sìïnh Wvql=re o@ hál-=re o@ 

(iv) W;a;, o¾mKhla bÈßfha jia;=jla ;nd tys m%;sìïnh ksÍlaIKh lrkak' 

tu m%;sìïn iEu tllg u fmdÿ ,laIK folla ,shkak' 

^2&   (i)	wdf,dal j¾;kh hkafkka woyia lrkafka l=ula o@

 (ii)		(a)  úr, udOHhl isg .yk udOHhla fj;g 

(b) .yk udOHhl isg úr, udOHhla fj;g

 		 wdf,dal lsrKhla we;=¿ ùfï § j¾;kh isÿjk wdldrh fmkaùug 

lsrK igyka w`Èkak'

(iii) 	my; oelafjk lsrK igyfkys we`o we;s lsrK yd fldaK kï lrkak'

A

B

X

M

N

C

D

Y

 AB lsrKh ''''''''''''''''''''''''''''''

BC lsrKh '''''''''''''''''''''''''''''' 

CD lsrKh ''''''''''''''''''''''''''''''

ABX fldaKh ''''''''''''''''''''''''''''''

YBC fldaKh ''''''''''''''''''''''''''''''

NCD fldaKh '''''''''''''''''''''''''''''' 

5'2 wNHdih
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^3& 	.yk udOHhl isg úr, udOHhla fj; .uka lrk úúO wdf,dal lsrK 

rEmfha oelafõ' 

wNs,ïNh
jd;h

c,h
wjê 

fldaKh

wjê 

fldaKhg 

jvd jeä  
	 (i) tu rEm wNHdi fmdf;ys msgm;a lrf.k iïmQ¾K lrkak' 

		 (ii) mQ¾K wNHka;r mrdj¾;kh hkafkka woyia lrkafka l=ula o@

	 (iii) mQ¾K wNHka;r mrdj¾;kh isÿjk wjia:djla i`oyd ksoiqka fokak'  

^4&	 W;a;, ldphla bÈßfha" tys kdNsh ÿr fuka fo.=Khlg jvd ;rula wE;ska 

;nd we;s jia;=jl m%;sìïnh iEfok wdldrh lsrK igyklska fmkajkak'

(a)	tys m%;sìïnh ;d;a;aúl o@ w;d;a;aúl o@ 

(b)	m%;sìïnhl ;d;a;aúl fyda w;d;a;aúl nj fmkajd §ug ir, 

l%shdldrlula  ,shkak'

(c)		tu m%;sìïnh jia;=jg jvd úYd, o@ l=vd o@ 

^5& 	 (i) m%ldY ;ka;=jla ;=<g wdf,dal lsrKhla we;=¿ jk wdldrh my; rEmfha 

oelafõ'

A

B

m%ldY ;ka;=j

jd;h

(a)  AB lsrKhg m%ldY ;ka;=j ;=< § isÿjk foa rEm igyklska olajkak' 

(b)	m%Njfha isg lsrKh .uka lsÍfï § tys fõ.fha hï fjkila isÿjkafka 

kï th i|yka lrkak' .Kkh lsÍu wkjYH h' 

   (ii)	(a)	W;a;, ldphla bÈßfha ljr ÿrlska jia;=jla ;enQ úg úYd, u 

;d;a;aúl m%;sìïnh iEfoa o@

     	(b) tu m%;sìïnfha ;j;a ,laIK folla ,shkak'

 (c)	W;a;, ldphla bÈßfha ljr ÿrlska jia;=jla ;enQ úg tys l=vd u 

;d;a;aúl m%;sìïnh iEfoa o@

^6&	 kdNsh ÿr 10 cm" 20 cm yd 25 cm jk kdNsh ÿr i,l=Kq fkdl< W;a;, ldp 

;=kla tla nE.hla ;=< we;' fuu ldp ;=k fjka fjkaj y÷kd .ekSug isÿ 

l< yels ir, ls%hdldrlula ,shkak' 
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^7& 	 (a) jd;fha isg c,hg .uka lsÍfï § wdf,dalfha .uka u. fjkia fjhs'  
				   (i) fufia .uka u. fjkia ùfï ixisoaêh ye¢kafjk ku i|yka lrkak'

			   (ii) fuu ixisoaêhg fya;=j meyeÈ,s lrkak'  
(b)	my; rEmfha c,hg by<ska isák iuk,fhl= iy c,h ;=< isák ud¿ka 

fmkajd we;'

A B

(i) 	iuk,hdf.a isg B ud¨jdf.a wei olajd wdf,dalh .uka lrk wdldrh 

fmkajk lsrK igykla w¢kak'

(ii) wjê fldaKh hkafkka woyia lrkafka l=ulaoehs meyeÈ,s lrkak' 
(iii) A ud¿jdf.a isg B ud¿jdf.a wei olajd ud¾. folla Tiafia wdf,dal 

lsrK meñ‚h yelafla flfiaoehs meyeÈ,s lrkak' Tnf.a ms<s;=r 

meyeÈ,s lsÍug by; rEmfha tu lsrK w¢kak' 

^8& 	 ùÿrej, isg jd;h olajd wdf,dalh .uka lsÍfï § isÿjk j¾;kh wkafõIKh 

lsÍu i|yd YsIHfhla mÍlaIKhla lf<ah' tA i|yd Tyq rEmfha fmkajd we;s 

wdldrhg ùÿre l=Üáhla yryd jd;hg mgq wdf,dal loïnhla heù h'

jd;h

ùÿre

X

(a) 	by; rEmfha m;k fldaKh i iy j¾;k fldaKh r i,l=Kq lr tu 

fldaK ukskak'

				   i = .........................................
				   r = .........................................  
(b) 	m;k fldaKfha w.h l%ufhka jeä lrf.k hdfï § th tla;rd w.hlg 

jvd jeä jQ úg wdf,dalh ;jÿrg;a jd;hg .uka fkdlrk nj YsIHhd 

ksÍlaIKh lf<a h' fuu ksÍlaIKhg fya;=j meyeÈ,s lrkak' 
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^9&	 ùÿrej,ska idok ,o m%ldY ;ka;=jla Èf.a .uka lrk wdf,dal ix×jla 

rEmfha fmkajd we;' 

 m%ldY ;ka;=j

P
B

(a)		jd;fha isg ùÿre ;ka;=jg we;=¿ jk wdf,dal lsrKhg jk fjkialï 

folla i|yka lrkak' 

(b)		wdf,dalh m%ldY ;ka;=fõ P ,laIHh olajd .uka lsÍfuka miqj rEmfha 

fmkajd we;s ud¾.fha .uka lrkafka wehsoehs meyeÈ,s lrkak' 

^10& ldp fndfyda m%ldY WmlrKj, Ndú; fõ'  
(a)		my; j.=fõ olajd we;s m%ldY WmlrK u.ska idok m%;sìïn ms<sn| 

f;dr;=re we;=<;a lr tu j.=j iïmQ¾K lrkak' 

m%ldY 

WmlrKh

m%;sìïnfha 

iajNdjh

m%;sìïnfha 

úYd,;ajh
m%;sìïnfha msysàu

leurdj ;d;a;aúl

m%lafIamlh                   

úYd,l ldph
jia;= ÿrg jvd 

jeä ÿrlska

(b)	W;a;, ldphl kdNshg jvd wdikakfhka jia;=jla ;nd we;' fuys § 

m%;sìïnh iEfok wdldrh fmkajk" wiïmQ¾K lsrK igykla rEmfha 

fmkajd we;'

 

jia;=j

ldph

weiF F

(i) lsrK igyk iïmQ¾K lr 

m%;sìïnh w¢kak'

(ii) tu lsrK igyk Ndú;fhka 

m%;sìïnfha .=K ;=kla olajkak'  

úYd,s;
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^11&	W;a;, ldphla bÈßmsg ;nd we;s OB jia;=jla rEmfha fmkajd we;' ldpfha  

fomi kdNs fol F  iy F  f,i kï lr we;' OBys m%;sìïnhla ldphg ol=Kq 

miska msysghs' 

 

F FO

B

ldph

 

(a)	jia;=fõ uqÿk B isg meñK ldph yryd .uka lr m%;sìïnh olajd hk 

lsrK folla w¢kak' 

(b)	m%;sìïnh we| th L f,i kï lrkak' 

(c)	m%;sìïnfha úYd,;ajh jia;=fõ úYd,;ajh fuka lS .=Khla o@ 

^12&	jia;=jl ;d;a;aúl m%;sìïnhla W;a;, ldphla u.ska we;s lrk wdldrh 

rEmfha fmkajd we;' 
  

2F 2FF F

jia;=j

m%;sìïnh

	 fuu jia;=j ldph foig f.k hkúg m%;sìïnfha isÿ jk fjkialï folla 

i|yka lrkak' 

^13&	W;a;, ldphla bÈßmsg O ,laIHfha ;nd we;s jia;=fõ uqÿfka isg tk lsrK 

folla rEmfha fmkajd we; ^kdNsh ÿr 30 mm" ldpfha isg jia;=jg ÿr 15 mm 
iy jia;=fõ Wi 20 mm fõ&'   

(a) mßudKhg we`È rEm igykla Ndú;fldg m%;sìïnfha msysàu fidhkak' 
  

F FO

     

(b)	m%;sìïnfha .=K folla i|yka lrkak' 

(c)		jia;=fõ iy m%;sìïnfha Wi uekSfuka 

m%;sìïnfha Wi jia;=fõ Wi fuka lS .=Khla 

oehs fidhkak'
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mdßNdIsl Yío ud,dj
mrdj¾;kh                   - Reflection

mQ¾K wNHka;r mrdj¾;kh - Total internal reflection

o¾mK                         - Mirrors

oDYH .eUqr                    - Apparent depth

fok;sh                        - Binoculars

kdNsh                         - Focus

m;k lsrKh                 - Incident ray

m;k fldaKh                - Angle of incidence

j¾;kh                       - Refraction

j¾;kdxlh                   - Refractive index

j¾;k fldaKh               - Angle of refraction

W;a;, ldph                 - Convex lens

wj;, ldph                  - Concave lens

W;a;, o¾mKh               - Convex mirror

wj;, o¾mKh               - Concave mirror

;d;aúl m%;sìïnh            - Real image

w;d;aúl m%;sìïnh           - Virtual image
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udkj foay l%shdj,s 06
Ôj úoHdj

udkj foayh ;=< úúO ffcj l%shd /ila ksrka;rfhka isÿfjñka mj;sk nj wms 

oksuq' tu l%shdj,s iy ta i|yd úfYaIKh jQ moaO;s lsysmhla ms<sn|j fuys § úuid 

n,uq'

6'1 ñksidf.a wdydr ÔrK l%shdj,sh

YÍrh ;=< isÿ jk úúO Ôj l%shd i|yd Yla;sh wjYH fõ' tu Yla;sh ,efnkqfha 

wm .kakd wdydrj,sks' wdydrj, wvx.= fm%daàka" ldfndayhsfâ%Ü yd ,smsv ixlS¾K 

ldnksl ixfhda. jk w;r tajd c,fha wødjH fõ' fuu ixfhda. YÍrhg wjfYdaIKh 

l< yels mßÈ l=vd fldgiaj,g ì| ødjH ;;a;ajhg m;a l< hq;= h' wdydrj, wvx.= 

ixlS¾K ldnksl ixfhda." wjfYdaIKh l< yels mßÈ ir, ldnksl ixfhda. njg m;a 

ùfï l%shdj,sh wdydr ÔrKh f,i ye`Èkafõ' 

wdydr cSrKh hdka;%sl yd ridhksl l%shdj,s u.ska isÿfõ' hdka;%sl l%shdj,sfha § 

wdydrfha fN!;sl iajNdjh fjkia fõ'

ksoiqk (	 uqLh ;=< § o;aj,ska wdydrh l=vd len,sj,g leãu

ridhksl l%shdj,sfha § wdydrfha wvx.= ixlS¾K ldnksl ixfhda. u; wod< 

tkaihsu l%shd;aul ùfuka ixlS¾K ixfhda. ir, ixfhda. njg m;a fõ'

ksoiqk ( uqL l=yrfha §" fÄg weuhsf,aia ̂gh,ska& tkaihsuh u.ska msIagh" fuda,afgdaia 

njg m;aùu'

ÔrKh ùula fkdue;sj YÍrhg Rcqj wjfYdaIKh lr .; yels fmdaIl o we;' 

Lksc ,jK" iuyr úgñka j¾." .aÆfldaia" mDlafgdaia yd .e,elafgdaia tjeks 

fmdaIl lsysmhls'

wdydr ÔrKh i`oyd úfYaIKh jQ wjhj iuQykfhka cSrK moaO;sh ixúOdkh 

ù we;'	

ñksidf.a wdydr ÔrK moaO;sh

ñksidf.a wdydr ÔrK moaO;sh uqL l=yrfha isg .=o ud¾.h olajd we;s ;ks 

kd<hls' wjYH;dj wkqj úúO ;ekaj, § tys jHqyh fjkia ù we;s w;r" ÔrKhg 

wjYH tkaihsu yd wfkl=;a øjH ^ksoiqka (¡ ms;& imhk fjk;a .%kaÓ ^wlaudj" 

w.akHdYh yd fÄg .%kaÓ& úúO ;ekaj, § Bg iïnkaO fõ' wdydr ÔrK moaO;sh 

;=< isÿ flfrk ld¾h jkqfha wdydr ÔrKh" ÔrK M, wjfYdaIKh yd ÔrKh 

fkdjQ øjH isrefrka neyer lsÍu hs'
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wdydr ÔrK moaO;shg wh;a jk m%Odk fldgia 6'1 rEmfha ±lafõ'

6'1 rEmh -¡ ñksidf.a wdydr ÔrK moaO;sh 

uqL l=yrh

wkakfi%da;h 

uyd m%dÖrh

fÄg .%kaÓ

wmsðyaúldj

CIqødka;%h

wudYh

wlaudj

ms;a;dYh

w.akHdYh

uydka;%h

WKAvql mqÉPh

WKAvqlh

.=o ud¾.h
.=oh

6'2 rEmh ¡ ñksia isref¾ wdlD;shla

ñksia isref¾ wdlD;shla (Human torso) fyda 

rEm igykla weiqßka wdydr ÔrK moaO;sfha 

wjhj y`ÿkd.kak'

tys§ tla tla wjhjj, msysàu" idfmalaI 

m%udKh yd yevh ms<sn`o wjOdkh fhduq 

lrkak'

mejreu 6'1

ÔrK moaO;sfha uq,a u fldgi jk uqL l=yrfha  § wdydrfha isÿjk úm¾hdi úuid 

n,uq'
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uqL l=yrh ;=< isÿjk ÔrKh

uqL l=yrh ndysrhg újD; jk fÞrgqj uqLh hs' th by<ska yd my<ska udxi, f;d,a 

iÕ<lska jgù we;' uqL l=yrh iE§ we;af;a Wvq yd há yKqj,sks' thska háyKqj 

muKla p,kh l< yels h' yKq foflys u o;a msysgd we;' uqL l=yrh lïuq,aj,ska 

jgù we;' uqL l=yrh ;=< msgqmiska" m;a,g iú jQ Èjla we;' uqL l=yrhg fÄg .%kaÒ 

hq., ;=klska fÄgh i%djh fjhs' Èj u.ska wdydrfha ri y`ÿkd.kakd w;r" wdydr 

fÄgh iuÕ ñY% lsÍug;a wdydr .s,Sug;a Woõ fõ'

mdka fyda n;a iaj,amhla ál fõ,djla uqLh ;=< ;ndf.k imñka isák úg me‚ 

rila ±fka' tfia jkafka wehs @ o;aj,ska úld wUrk ,o wdydr uqL l=yrh ;=< § 

fÄgh iu. ñY% fjhs' fÄgfha we;s fÄg weuhsf,aia ^gh,ska& kue;s tkaihsuh 

wdydrfha we;s msIagh u; iq¿ jYfhka l%shd;aul ù fuda,afgdaia njg yrjd ÔrK 

l%shdj wdrïN lrhs' 

	 msIagh	
fÄg weuhsf,aia

 fuda,afgdaia 

uqL l=yrh ;=< § ÔrK l%shdj,sh wdrïN jQ wdydr" .=<shla f,i ilia ù uqL l=yrfha 

wmr fldgig ;,a¨ fjhs' bkamiq uqL l=yrhg wmrj we;s .%iksldjg ;,a¨ fjhs'

.%iksldj hkq wdydr ud¾.hg  wh;a wkakfi%da;h;a Yajik ud¾.hg wh;a 

Yajdikd,h;a újD; jk fmdÿ l=àrhhs' 

kdia l=yrh

uqL l=yrh

.%iksldj
wdydr .=,sh

wmscsyaúldj

wkakfi%da;h
Yajdikd,h

6'3 rEmh ¡- wdydr wkakfi%da;hg we;=¿ jk úg wmsðyaúldj l%shd;aul jk 
wdldrh

Yajdikd, oajdrh wdrïNfha p,kh úh yels wjhjhla jk wmscsyaúldj kï l=vd 

msOdkhla msysgd we;' wdydr .=<sh .s,sk úg wmsðyaúldj u.ska Yajdikd, oajdrh 

jefia' túg wdydr .=<sh Yajdikd,hg we;=¿ fkdù wkakfi%da;hg we;=¿ fõ' 

wdydr .=<s fyda c,h wkakfi%da;hg we;=¿ fkdù .%iksldj ;=< ysrùfuka mqoa.,hska 

urKhg m;ajQ wjia:d we;' wdydr fyda c,h .%iksldfõ ysrjQ úg wmsðyaúldj u.ska 

Yajdikd,h È.g u jeiS mej;Su thg fya;=jhs' wdydr .=<sh jydu bj;a fkdl<fyd;a 
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Yajik ud¾.h wjysr ùu ksid mqoa.,hd ñh hdug bv we;' 

wkakfi%da;h hkq yels<S ;sfnk kd<hls' yels<S mj;sk kd<hla ;=<ska wdydr .uka 

lrkafka flfia o@

6'4 rEmh ¡- wkakfi%da;h ;=< l%udl=xpkh u.ska 
wdydr .uka .kakd wdldrh 

wkakfi%da;h Èf.a wdydr .=<s .uka 

lrkafka l%udl=xpk p,k Tiafia h' 

wkakfi%da;h fmaYsuh jHqyhla neúka 

wkakfi%da; ì;a;sfha yels,Sï yd 

uy;aùï ksid tys we;s jk l%udl=xpk 

;rx. ̂ p,k& wdydr .=<ssh bÈßhg ;,a¨ 

lsÍug wjYH f;rmqu imhhs'  

l%udl=xpkh u.ska wdydr wkakfi%da;fha 

isg wdudYhg .uka lrhs'

wdudYfha § isÿjk wdydr ÔrKh

wdudYh ;rula m<,a u,a,la jeks wjhjhls' wdudY ì;a;sfha we;s fmaYs l%shd;aul 

ùfuka we;s jk l%udl=xpk ;rx. ksid wdydr hdka;%sl ÔrKhg ,la ù tkï 

l=vd len,sj,g leã fydÈka ñY% ù ;,mhla njg m;afjhs' fuh wdu,ih kï 

fõ' wdudYh ;=<g i%dj j¾. lsysmhla je.sf¾' tAjd ish,a, wdudYhsl hqIh kñka 

ye`Èkafõ' wdudYhsl hqIfha m%Odk jYfhka yhsfv%dlaf,daßla wï,h yd fmmaiska 

wvx.= fõ' yhsfv%dlaf,daßla wï,h u.ska fmmaiska il%Sh ;;a;ajhg m;a lrhs' tu 

fmmaiSka u.ska fm%daàka ÔrKh wdrïN ù w¾O ÔrK M, jk fmd,sfmmaghsv iEfoa'

<orejkaf.a wdudYhsl hqIfha frkska keue;s tkaihsuh wvx.= fõ' frkska u.ska 

lsß leá .eiSu isÿ lrhs' 

wdudYh ;=< idudkHfhka meh ;=kla muK wdydr r`ojd .kS' fuys § ÔrK M, 

wjfYdaIKhla isÿ fkdjk kuq;a c,h" .aÆfldaia yd iuyr T!IO j¾. wjfYdaIKh 

lrhs'

w¾O jYfhka ÔrKh jQ fm%daàka" ÔrKh jQ yd fkd jQ ldfndayhsfâ%g" ÔrKh 

fkd jQ ,smsv" c,h" ,jK yd úgñka wvx.= wdu,ih" fldgia jYfhka laIqødka;%fha 

wdrïNl fldgi jk .%y‚hg we;=¿ fjhs'

wdudYh ysia jQ miqj o tys ixfldapkh ùï fkdlvjd isÿfõ' ysiaj ;sfnk ld,iSudj 

jeä jk úg ixfldapkh ùfï fõ.h o jeäfõ' iuyr úg thska fõokdjla o ±fka' 

tu.ska wmg l=i.skak ±fka' l=i.skak hkq wdydr wjYH nj y`.jk ix×jls'

laIqødka;%fha § isÿjk wdydr ÔrKh

wdydr ÔrKh m%Odk jYfhka u isÿjkqfha laIqødka;%fha § h' tA ioyd w.akHdYhsl 

tkaihsu fukau wdka;%sl tkaihsu o iyNd.s fõ'
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laIqødka;%h ógr y;la muK È. kd<dldr jHqyhls' laIqødka;%fha uq,a fldgi 

.%y‚h jk w;r th C yevhla .kS' w.akHdYhsl m%kd,h yd ms;a; m%kd,h tl u 

újrhlska .%yKshg újD; fjhs' .%y‚fha ;sfnk wdydrhg w.akHdYhsl m%kd,h 

u.sska w.akHdYhsl hqIh f.k ths' tys á%maiska" weuhsf,aia yd ,hsfmaia keue;s ÔrK 

tkaihsu wvx.= fõ'  ms;a; m%kd,fhka f.k tk ms; o Bg tl;= fõ' ms; wlaudfõ 

ksmofjk w;r ms;a;dYfha .nvd flf¾' ms;a j¾Kl" ms;a ,jK" nhsldnfkaÜ 

,jK yd c,h wdÈh msf;ys wvx.= fõ' 

.%yKsfha § wdydrhg tl;= jQ ms; iu. wdydr ñY% ùfuka wdydrfha we;s ,smsv" ì`È;s 

njg m;a fõ' fuh ff;f,daolrKh f,i ye`Èkafõ' fï ksid tkaihsuhg ,smsv 

u; ls%hd lsÍug jeä mDIaÁh j¾.M,hla ,efí'

laIqødka;% ì;a;sh u.ska i%djh lrk wdka;%sl hqIfha fuda,afÜia" iqlaf¾ia" ,elafÜia 

iy fmmaáfâia kue;s ÔrK tkaihsu o Yaf,aIau, o wvx.= fõ'

Yaf,aIau,h u.ska wdydrh iafkaykh lsÍu isÿlrk w;r wdydrh" wdydr ud¾.h 

;=< .uka lsÍu myiq lrhs' tfuka u wdudY ì;a;sfha yd laIqødka;% ì;a;sfha wvx.= 

fm%daàka" ÔrK hqIj,ska ÔrKh fkdù wdrlaId lrhs'

laIqødka;%fha § isÿjk wdydr ÔrKh ms<sn`o f;dr;=re 6'1 j.=fõ wdldrhg idrdxY .; 

l< yels h'

6'1 j.=j -- laIqødka;%fha § isÿjk wdydr ÔrKh 

i%djh jk 
bkaøshh

tkaihsu 
j¾.h

Wmia;rh

^l%shd lrk 
wdydr j¾.h&

iEfok M,            

w.akHdYh á%maiska

weuhsf,aia

,hsfmaia

fm%daàka

msIagh

,smsv

fmd,sfmmaghsv

fuda,afgdaia

fïo wï, iy .a,sifrda,a

laIqødka;%h fuda,afÜia

iqlaf¾ia

,elafÜia

fmmaáfâia

fuda,afgdaia

iqlafrdaia

,elafgdaia

fmd,sfmmaghsv

.aÆfldaia

.aÆfldaia iy *arlafgdaia

.aÆfldaia iy .e,elafgdaia

weuhsfkd wï,

fï wkqj wdydr ÔrK l%shdj,sfha wka; M, fufia ±laúh yels h'

	 ldfndayhsfâ%Ü   fudfkdielrhsv  

					      ^.aÆfldaia $ mDlafgdaia$ .e,elafgdaia&

	 fm%daàka 	    weuhsfkd wï,

	 ,smsv	            fïo wï, ¬ .a,sifrda,a
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ÔrK l%shdj,sfha wka;M,j,g l=ula isÿfõ o@

wdydr ÔrKfha wka;M, foayhg wjfYdaIKh lsÍu m%Odk jYfhka u isÿjkqfha 

laIqødka;%fha § h' wjfYdaIK ld¾hlaIu;dj jeä lr .ekSug laIqødka;%h my; 

i`oyka f,i wkqj¾;kh ù we;' 

²² laIqødka;%h b;d È.= ùu'

²² laIqødka;%fha wNHka;r ì;a;sh u; jD;a;dldr keuqï fyj;a fkÍï msysgd 

;sìu'

²² wNHka;r ì;a;sj, /,s u; wx.=,sld kï jQ we`.s,s jeks fkÍï rdYshla msysgd 

;sîu'

²² wx.=,sld u; laIqø wx.=,sld msysgd ;sîu

²² wx.=,sld ì;a;s b;d ;=kS ùu

²² wx.=,sldj,g ukd reêr iemhqula ;sîu

6'5 rEmh ¡ laIqødka;%fha wx.=,sldjl jHqyh

wmsÉPo ffi, laIqø wx.=,sld

reêr flaYkd,sld

mfhda,i kd,ssldj

laIqødka;%fha wx.=,sldj, we;s reêr flaYkd,sld ;=<g my; i|yka ÔrK M, 

wjfYdaIKh fõ'

²² weuhsfkd wï,

²² úgñka

²² Lksc ,jK

²² fudfkdielrhsv ^.aÆfldaia$ .e,elafgdaia$ mDlafgdaia&

,smsv ÔrKfhka we;sjk fïo wï, yd .a,sifrda,a mfhda,i kd,ssldj,g wjfYdaIKh 

fõ' mfhda,i kd,sldj jid jdyskshls' tu øjH mfhda,i kd,sldj, isg wjidkfha § 

jid moaO;sh Tiafia reêr ixirK moaO;shg we;=¿ fõ' reêrfha .aÆfldaia jeämqr 

we;súg tajd .a,hsfldcka f,i wlaudfõ ;ekam;a fõ' reêr .aÆfldaia uÜgu 

wvq jQ úg .a,hsfldcka ìo fy,Sfuka .aÆfldaia reêrhg tl;= fõ' Ëqødkaa;%fha § 

wjfYdaIKh fkdù b;sß jk øjH ish,a, bkamiq uydka;%hg we;=¿ fõ'
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uydka;%fha § isÿjk l%shdj,sh

uydka;%h ógr 1'5la muK È. h' th WKavqlfhka wdrïN ù .=ofhka wjika fõ'   

uydka;%fha úÿr fldgi jk .=o ud¾.h ;rula m<,a jQ m%foaYhls' tys fl<jr 

msysá újrh .=ohhs' uydka;%hg we;=¿ jk øjHj, fmdaIl wvx.= jkafka w,am 

jYfhks' tu øjHj, fndfyda fihska we;af;a c,h yd ÔrKh fkd jQ fi,shqf,daia 

jeks ixfhda.hs'

uydka;%h wdrïN jk WKavqlfha miq fldgiska WKavql mqÉPh kï fl<jr ixjD; 

l=vd kd<hla we;' ñksidf.a WKavql mqÉPh l=vd h' we;eï úg fuh widokh ù 

bÈóug bv we;' fuu frda.S ;;a;ajh WKavql mqÉP m%Þyh (Appendicitis) kï fõ'

uydka;%h u.ska isÿlrk lD;H jkqfha uydka;%hg we;=¿ jk ;r,uh øjHj,ska 

c,h wjfYdaIKh lr tu øjH w¾O >k ;;a;ajhg m;a lsÍuhs'

uydka;%fha we;s øjH .=o ud¾.hg we;=¿ jQ úg u, jYfhka ye`Èkafõ' u, w¾O 

>k øjHhla jk w;r tys we;s ms;a; j¾Kl ksid ly meyehla .ks' u,j, 

ÔrKh fkdjQ øjH" laIqøÔùka" wdydr ud¾. ì;a;sfhka .e,jqKq wmsÉPo ffi, yd 

Yaf,aIau,h wvx.= fõ'

.=o ud¾.h u, øjHj,ska msreK úg .=oh Tiafia isrefrka neyer flf¾' 

wdydr ÔrK moaO;sh wdY%s; frda. yd wdndO

wdydr ÔrK moaO;shg neyeßka øjH we;=¿ ùu ksrka;rfhka isÿjk ksid laIqø 

Ôùka u.ska wdidokh ùug we;s bvlv o jeä h' ta ksidu wdydr ÔrK moaO;sh 

úúO frda.dndOj,g ,la fõ'

wdydr ÔrK moaO;sh wdY%s;j we;s jk frda. yd wdndO ms<sn`oj;a tajd j<lajd .ekSu 

i`oyd wkq.ukh l< hq;= l%shdud¾. ms<sn`oj;a ±kqj;a ùu i`oyd 6'2 mejrefuys 

ksr;jkak'

wdydr ÔrK moaO;sh wdY%s; frda.dndO yd tajd j<lajd .ekSu ms<sn|j f;dr;=re 

/iafldg l=vd fmd;a msxpla ilia lrkak' fï i`oyd ffjoH jd¾;d" mqj;am;a" 

i`.rd yd wka;¾cd,h Wmfhda.S lr.kak'

mejreu 6'2

.eiag%hsáia (Gastritis)
wdudYfha wNHka;r Yaf,aIau, wdia;rh m%Þyhg m;a ùu .eiag%hsáia f,i yeÈkafõ' 

ck;dj w;r nyq, frda.S ;;a;ajhls' idudkHfhka wï,.;sh f,i ye`Èkafjk w;r 

frda.fha ,laIK jkqfha weUq,a ri W.=rg tau" wdudYfha ±ú,a, yd fõokdj hs' frda.S 

;;a;ajh W;aikak jQ úg wdudY ì;a;sfha yd .%yKssfha ;=jd, we;sfõ' úúO fya;= 

ksid .eiag%hsáia we;súh yels h'
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²² kshñ; fõ,djg wdydr fkd.ekSu

²² wï," ñßia yd f;,a wêl wdydr .ekSu

²² wêl f,i uoHidr iy ÿïjeá Ndú;h

²² udkisl wd;;sh

ksjerÈ wdydr mqreÿ fuka u hym;a Ôjk rgdj u.ska .eiag%hsáia j<lajd .; 

yels h'

u, noaOh (Constipation)
u, øjH >k ;;a;ajhg m;a ùu ksid neyer lsÍug wmyiq ùu u, noaOhhs' 

uydka;%h ;=< jeä ld,hla u, øjH /`§ ;sîu ksid uydka;%hg wêl f,i c,h 

wjfYdaIKh ùfuka fuu ;;a;ajh we;s fõ'

my; i|yka lreKq o u, noaOhg fya;= fõ'

²² mßfNdackh lrk wdydrfha ;ka;= m%udKh wvq ùu 

²² wjYH ;rug c,h mdkh fkdlsÍu

²² u, my lsÍfï wjYH;dj l,a ±óu

by; i`oyka l< ;;a;aj u. yrjd .ekSfuka u, noaOh j<lajd .; yels h' iuyr 

frda. i`oyd .kakd T!IO j¾. o u, noaOhg fya;= úh yels h' u, noaOh mj;sk 

wjia:dfõ § u,my lsÍug jer fh§fuka .=o ud¾.fha mgl ;=jd, ù reêr jykh 

isÿùug o bv we;' ksrka;r u, noaOh w¾Yia frda.hg ;=vq Èh yels h'  

WKikaksmd;h (Typhoid)
nelaàßhdjla u.ska fndafjk frda.hls' frda. ldrlhd YÍr .; jkafka wdydr mdk 

u.sks' ¥Is; jQ c,fha msyskSsfï § fyda iakdkh lsÍfï § fuu nelaàßhdj uqLhg 

we;=¿ fõ' wmú;% c,fhka" frda.shl=f.a u, uQ;% wdÈfhka wmú;% jQ ia:dkj, 

jik ueiaika u.ska yd ¥Is; wdydr mßfNdackfhka o frda.h fndaùug bv we;' 

w;mh fõokdj" ysiroh yd l%ufhka jeäjk WK" fuu frda.fha m%Odk ,laIK 

fõ' frda.fha uq,a wjia:dfõ u, noaOh we;s ùug o bv we;' Èfõ wêl f,i 

ldru nef|a' frda. ,laIK we;s ù ál Èklska Worfha fõokdj yd mdpkh we;s 

fõ' laIqødka;%fha ;=jd, iE§ reêrh jykh ùug bv we;' fuu reêrh u, iu. 

msgfõ' ;=jd, ksid wka;% isÿre ùug o bv we;' fuu frda.h yÿkd.; yelafla 

frda.shdf.a reêr fyda wiQÑ mÍlaIdjla u.sks' WK ikaksmd; m%;sYla;slrK tkak; 

,nd .ekSfuka frda.h iE§u j<lajd .; yels h'

mdpkh (Diarrhoea)
ffjrihla fyda nelaàßhdjla fyda mrfmdaIs;fhla fyda u.ska wka;% wdidokh 

ùfuka mdpkh we;s fõ' fuu frda.h m%Odk jYfhka jHdma; jkqfha wdidÈ;hl=f.a 

wiQÑ u.sks' ¥Is; jQ wdydr fyda c,h mßfNdackh lsÍfuka frda.h me;sf¾' frda. 

,laIK jkafka Èhr ;;a;ajfhka u, myùu hs' uydka;%fha § u,j, we;s c,h 

ksis mßÈ wjfYdaIKh fkdùu fuhg fya;=jhs' jeämqr mdpkh ùfuka we;s jk 
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;r, ydksh ksid úc,k ;;a;ajhg m;aùug bv we;' mdpkfha § úc,k ;;a;ajh 

W.%ùu udrdka;sl úh yels neúka yels ;rï Èhr ,nd §u yd ffjoH m%;sldrj,g 

fhduq ùu jeo.;a fõ'

WKikaksmd;h iy mdpkh j<lajd .ekSug hym;a fi!LH mqreÿ wkq.ukh lsÍu 

wjYH fõ' ta i`oyd my; i|yka l%shdud¾. .; yels h'

²² kgjd ksjd .;a c,h mdkh lsÍu

²² ueiaika fndajk ia:dk bj;a lsÍu yd Tjqka wdydr u; jeiSu je<elaùug 
wdydr mdk jid ;eîu

²² ud¾. wi, újD;j wf,ú lrk wdydrmdk .ekSfuka je<lSu

²² c, uqøs; jeisls,s Ndú;h

²² jeisls,s Ndú;fhka miq ;u fow;a inka fhdÞ ukdj msßisÿ lr .ekSu

6'2 ñksidf.a Yajik l%shdj,sh

Yajikh hkq Ôù l%shdj,shls' iuyr i;=ka ;=< ndysr Yajikh isÿjk nj ksÍlaIKh 

l< yels h'

ñksidf.a Yajikh ixlS¾K l%shdj,shla jk w;r th wjia:d ;=klska isÿfõ' 

1& fmkye,s yd ndysr mßirh w;r jdhq ixirKh ^ndysr Yajikh&

2& .¾; ;=< isÿjk jdhq yqjudrej

3& ffi,Sh Yajikh

fmkye,s ;=<g Tlaiscka iys; jd;h we;=¿ lr .ekSu;a ffi, ;=< § w;=reM,hla 

f,i ksmofjk jdhquh wmøjH fmkye,sj,ska bj;a lsÍu;a ndysr Yajikfha § 

isÿ fõ'

fmkye,s yd ndysr mßirh w;r isÿjk jdhq ixirKh wdo¾Ykh lsÍu i`oyd my; 

6'1 l%shdldrlfuys ksr; fjuq'

jdhq ixirKh wdo¾Ykh lsÍu

6'6 rEmh
^wd&^w&

wjYH øjH :--	 l=vd >Kagd irdjla" Y k<hla" isÿrla 

iys; wenhla" rn¾ neÆka folla" neÆka 

mg,hla$fmd,s;ska lene,a,la" rn¾ 

nekaâ lsysmhla

l%uh :- 	 rEmfha ±lafjk wdldrhg wegjqu ilia 

lr ne¨ka mg,h my<g wÈñka iy ksoyia 

lrñka neÆkaj, iajNdjh ksÍlaIKh 

lrkak' 

l%shdldrlu 6'1

by; l%shdldrlug wkqj rn¾ mg,h my<g we§fuka irdj ;=< mßudj jeäfõ' 
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túg ndysßka jd;h we;=¿ ùu ksid neÆk msïfí' tfiau rn¾ mg,h ksoyia l< 

úg >Kagd irdj ;=< mßudj wvqjk neúka neÆk ;=< we;s jd;h ndysrg .uka 

lrhs' fï wdldrhg fmkye,s ;=< mßudj wvq jeä ùfuka fmkye,s yd ndysr 

mßirh w;r jdhq ixirKh isÿfõ' 

Ôj l%shdj,s i`oyd wjYH Tlaiscka ,nd .ekSug;a ksmojk ldnka vfhdlaihsâ 

neyer lsÍug;a ieliS we;s moaO;sh Yajik moaO;shhs' ñksia Yajik moaO;sfha rEm 

igykla 6'7 rEmfha ±lafõ'

Yajik moaO;sfha l%shdldß;ajh

.%iksldj

Yajdikd,h

Wr;,h

Yajdikd,sldj

m¾Y=

wkq Yajdikd,sld

uyd m%dÖrh

kdia l=yrh

uqL l=yrh

iajrd,h

6'7 rEmh - ñksidf.a Yajik moaO;sh

kdia l=yrh" .%iksldj" iajrd,h" Yajdikd,h iy Yajdikd,sld o fmkye,s ;=< 

mj;sk wkqYajdikd,sld yd .¾; o Yajik moaO;sfha uQ,sl fldgia fõ'

kdia l=yrfha we;=¿ mDIaGfha we;s Yaf,aIau, ksid kdia l=yrfha ì;a;s f;;aj mj;S' 

tfukau kdia l=yr wmr fldgfia ì;a;sh u; mlaIau rdYshla msysgd we;' wdYajdi 

jd;fha wvx.= nelaàßhd" ¥ú,s jeks wmøjH Yaf,aIau,fha we,Su ksid tajd fmkye,s 

;=<g hdu j<lS' tfukau mlaIau p,kh ùu u.ska o tu øjH Yajik ud¾.fhka 

bj;a flf¾' lsúiqï hk úg iy leiai u.ska fÄgh iu. o fuu wmøjH bj;a 

flf¾' 

kdia l=yrh ;=<ska jd;h .uka lrk úg wdYajdi jd;fha isÿjk m%Odk fjkialï 

lsysmhla my; olajd we;'
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²² wdYajdi jd;h f;;a ùu

²² wdYajdi jd;fha WIaK;ajh YÍr WIaK;ajhg meñKSu

²² wdYajdi jd;fha wmøjH$wd.ka;=l wxY= bj;a ùu

fmkye,s Wria l=yrh ;=< msysghs' Wria l=yrh m¾Y= l+vqjlska wdrlaId ù we;' m¾Y= 

w;r wka;¾ m¾Y=l fmaYs msysghs' Wria l=yrfha my< iSudj uyd m%dÖrh hs' Yajik 

moaO;sfha wdrïNl l%shdj,sh jk ndysr Yajikfha § wdYajdih yd m%Yajdih u.ska 

isÿjk jdhq ixirKh ms<sn`o wOHhkh lruq'

wdYajdih

6'8 rEmh ¡ ñksidf.a wdYajdifha § 

m¾Y=j, l%shdldÍ;ajh

wdYajdifha § isÿ jkafka fmkye,s 

;=<g jd;h we;=¿ ùu hs' tA i`oyd 

fmkye,sj, mßudj jeä úh hq;= h' 

fmkye,sj, mßudj jeä lr .ekSug 

Wria l=yrfha mßudj jeä lr .; hq;= 

h' th isÿjkafka my; fjkialï ksid 

h'

wka;¾ m¾Y=l fmaYs ixfldapkh ùu 

ksid m¾Y= by<g ti ù Wr;,h bÈßhg 

fkrd ths' tA w;ru uyd m%dÖrfha fmaYs 

ixfldapkh ùu ksid tys ueo fmfoi my;a ù jl% Ndjh wvq fõ' fï l%shdj,sfha 

m%;sM,h jkafka Wria l=yrfha mßudj jeä ùu yd tA iu. u fmkye,sj, mßudj 

jeä ùuhs' túg kdia ud¾.h Tiafia fmkye,s ;=<g jd;h we;=¿ fjhs'

m%Yajdih

6'9  rEmh ¡ ñksidf.a m%Yajdifha § 

m¾Y=j, l%shdldÍ;ajh

m%Yajdih isÿùug fmkye,sj, mßudj 

wvq úh hq;= h' fmkye,sj, mßudj wvq 

lr .ekSu i|yd Wria l=yrfha mßudj 

wvq lr .; hq;= h' th isÿjkafka my; 

±lafjk fjkialï isÿùu ksid h'

wka;¾ m¾Y=l fmaYs bys,a ùu ksid 

Wr;,h yd m¾Y= my;a ù uq,a ;;a;ajhg 

meñfKa' tA w;r uyd m%dÖrfha fmaYs 

bys,a ù by<g jl% ù uq,a ;;a;ajhg 

m;afjhs' fuu l%shdj,s foflys m%;sM,h jkqfha Wria l=yrfha mßudj wvq ù 

fmkye,s ;=< mßudj wvq ùuhs' túg fmkye,s ;=<  we;s jd;h Yajdikd,h Tiafia 

kdia l=yrh ;=<ska msg;g .uka lrhs'
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.¾; ;=< isÿjk jdhq yqjudrej

jd; fldaIh

wkq 

Yajdikd,sld

ldáf,ac uqÿ

reêr 

flaYkd,sld

.¾;

6'10 rEmh¡ fmkye,s ;=< we;s jd;fldaI" .¾; yd .¾; u; 

we;s reêr flaYkd,sld

kdia l=yrfha isg 

Yajdikd,h" Yajdikd,sld 

yd wkq Yajdikd,sld yryd 

.uka lrk jd;h 

wjidkfha we;=¿ jkafka 

wkq Yajdikd,sld fl<jr 

msysá .¾;j,g h'  .¾;sl 

jd;fha Tlaiscka (O
2
) 

idkaøKh" .¾; jgd msysá 

flaYkd,sld reêrfha 

wvx.= O
2
  idkaøKhg jvd 

jeä h' tu ksid .¾;j, 

isg reêr flaYkd,sld 

;=<g O
2
 jdhqj úirKh 

fõ' tfukau reêr 

flaYkd,sld ;=< we;s ldnka vfhdlaihsâ (CO2) yd c, jdIam idkaøKh" .¾;sl 

jd;fha CO
2
 yd c, jdIam idkaøKhg jvd jeä h' tu ksid reêr flaYkd,sldj, 

isg .¾; ;=<g CO
2
 yd c, jdIam úirKh fõ' tu CO

2 
yd c, jdIam m%Yajdi jd;h 

iuÕ neyer flf¾' 

6'11 rEmh¡ .¾; yd flaYkd,sld w;r isÿjk jdhq yqjudrej

O2

CO2

reêr Odrdj

c, jdIam

ldnka vfhdlaihsâ reêrh 

fj;ska úirKh ùu

Tlaiscka reêrh fj; 

úirKh ùu

by; ±lafjk wdldrhg 

jdhq yqjudrej isÿjkafka 

.¾; ;=< § h' .¾;hla 

;=< jdhq yqjudrej isÿ jk 

wdldrh 6'11 rEmfha ±lafõ' 

ndysr mßirh yd reêrh 

w;r jdhq yqjudrej isÿjk 

ia:dkh Yajik mDIaGh 

f,i ye|skafõ' tA wkqj 

ñksidf.a Yajik mDIaGh 

jkqfha .¾; ì;a;sh hs' 

.¾; ì;a;sh yryd jdhq 

yqjudrej isÿjkafka 

úirKh u.sks' 

Yajik mDIaGhl ,dlaIKsl

	 ld¾hlaIu jdhq yqjudrejla i`oyd Yajik mDIaGhla i;= ,laIK my; olajd we;'

²² jdhq yqjudre ùu i`oyd Yajik mDIaGh f;;a yd mdr.uH úh hq;= h'

²² ld¾hlaIu jdhq úirKhla i`oyd ;=kS mDIaGhla úh hq;= h'
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²² i;=kaf.a wjYH;d wkqj úYd, jdhq mßudjla yqjudre ùug ;rï tu 

mDIaGh i;=j úYd, j¾.M,hla ;sìh hq;= h'

²² ukd reêr iemhqula ;sìh hq;= h' 

fndfyda i;=kaf.a Yajik mDIaGh f,i foaydjrKh l%shd lrhs' Tjqkaf.a foaydjrKh 

yryd Yajik jdhq yqjudre fõ' ñksidf.a Yajik mDIaGh jk .¾; ì;a;sh jdhq 

yqjudrej i`oyd my; i`oyka f,i wkqj¾;kh ù we;'

²² .¾; ì;a;s ;=kS ùu 

²² .¾; ì;a;s f;;aj mej;Su
²² reêr flaYkd,sld cd,hla ;sîu

²² jd;fldaI rdYshla msysàu

ffi,Sh Yajikh

.¾; yryd reêrhg úirKh jQ Tlaiscka foay ffi, ;=< § ir, ldnksl ixfhda. 

^.aÆfldaia& iu`. m%;sl%shd lsÍu isÿfõ' fuu ridhksl m%;sl%shdfõ § Yla;sh 

ksoyia fõ' th ffi,Sh Yajikh f,i ye`Èkafõ' tneúka Yajikh hkq Ôj l%shd 

i`oyd wjYH Yla;sh ksmojd .ekSug iÔù ffi, ;=< § ir, wdydr TlaislrKh 

lsÍfï l%shdj,sh hs' fuh mßjD;a;Sh l%shdj,shls'

Yajikfha § isÿjk ridhksl m%;sl%shdj ioyd jpk iólrKhla f.dv k.uq'

.aÆfldaia + Tlaiscka  ldnka vfhdlaihsâ + c,h + Yla;sh

Yajik m%;sl%shdj i|yd ;=,s; ridhksl iólrKh my; ±lafõ'

C6H12O6  + 6O2  6 CO2 + 6 H2O + Yla;sh

Yajikh i`oyd Tlaiscka wjYH ùu yd wjYH fkdùu u; Yajikfhys wdldr 

folla y÷kd.; yels h'

ijdhq Yajikh yd ks¾jdhq Yajikh

by; wm i,ld ne¨fõ ffi, ;=< § Tlaiscka jdhqj we;s úg isÿjk Yajikh hs' 

O
2
 jdhqj we;s úg isÿjk Yajikh ijdhq Yajikh f,i ye|skafõ'  

Tlaiscka fkdue;sj o Ôùkag Yajikh isÿ l< yels h' Ôùka úiska Tlaiscka jdhqj 

rys;j isÿ lrk Yajikh ks¾jdhq Yajikh kï fõ'

Ydl ffi, iy hSiaÜ ffi, ;=< isÿ jk ks¾jdhq Yajikh uoHidr meiSu f,i 

ye`Èkafõ'

tu ffi, ;=< isÿjk ks¾jdhq Yajik m%;sl%shdj jpk iólrKhlska fufia ±laúh 

yels h'

.aÆfldaia  ldnka vfhdlaihsâ ¬ t;s,a uoHidrh ¬ Yla;sh
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iSks ødjKhla ;=< hSiaÜ jefvk úg isÿjk ks¾jdhq Yajikfha § Yla;sh" t;s,a 

uoHidrh yd CO
2
 ksmofõ' fuh uoHidr meiSug ksoiqkla f,i ±laúh yels h' 

kuq;a ñksid we;=¿ i;=kaf.a ffi, ;=< isÿjk ks¾jdhq Yajikfha § Yla;sh yd 

,elaála wï,h ksmofõ' i;=ka ;=< isÿjk ks¾jdhq Yajikh ,elaála wï, meiSu 

f,i ye`Èkafjk w;r tu m%;sl%shdj my; iólrKfhka ksrEmKh l< yels h'

.aÆfldaia     ,elaála wï,h ¬ Yla;sh

ógr 100 Èùu jeks YS>% l%shdldrlul § mdoj, udxY fmaYs fõokdj yd flKavd 

fmr<Su f.k fok wjia:djlg Tng uqyqK §ug isÿ ù we;s o@ tfia jkafka udxY 

fmaYs ;=< ks¾jdhq Yajikh isÿ ùu ksid we;s jk ,elaála wï,h tl;= ùuhs'

Ôùkag jeä Yla;s ,dNhla ,efnkafka ijdhq Yajikfha § h' fuhg fya;=j ks¾jdhq 

Yajikfha § .aÆfldaia wKq w¾O jYfhka ì`§u yd ijdhqq Yajikfha § .aÆfldaia wKq 

mQ¾K jYfhka ì`o fy<Suhs'

ijdhq Yajikfha § fuka u ks¾jdhq Yajikfha § o Yla;sh ksmofõ' fuu Yla;sfhka 

fldgila ;dmh f,iska uqÞyefrk w;r b;sß fldgi ridhksl Yla;sh jYfhka 

weäfkdiSka g%hsfmdiaf*aÜ (ATP) keue;s wêYla;s ixfhda.fhys ;ekam;a fõ' Ôj 

l%shd i`oyd wjYH Yla;sh ATP ì`ofy<Sfuka ksoyia flf¾'

weäfkdiSka g%hsfmdiaf*aÜj, (ATP) lD;H

²² Yla;sh .nvd lsÍu

²² Yla;sh ksoyia lsÍu

²² Yla;s jdylhla f,i l%shd lsÍu

ATP ys .eíjk Yla;sh my; i|yka wjYH;d ioyd fhdod .efka'

²² fmaYs p,k

²² il%sh mßjykh

²² Ôùka ;=< isÿjk ridhksl m%;sl%shd
²² ir, ixfhda.j,ska ixlS¾K ixfhda.

ixYaf,aIKh lsÍu

	 ^ksoiqka(- weuhsfkd wï,  fm%daàka&

²² kj ffi, ksmoùu

²² iuyr Ôùka úiska wdf,dalh ksmoùu 

	 ^ksoiqka(- lKdueÈßhd&

²² iuyr Ôùka úiska úÿ,sh ksmoùu 

	 ^ksoiqka(- úÿ,s wd`od& 

wu;r oekqug
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Yajik moaO;sh wdY%s; frda.

fiïm%;sYHdj (Common cold)
fiïm%;sYHdj" ffjrihla ksid we;sjk frda.hls' ysiroh" lsúiqï hdu" fidgq Èhr 

.e,Su" leiai jeks frda. ,laIK fuys§ ±lsh yels h' ffjria wdidokhla ksid 

fuu frda.hg T!Iëh m%;sldr fkdue;' ffjriaj,g ys;lr ¥ú,s" mskak jeks 

mdßißl ;;a;ajj,ska wdrlaId ùfuka frda.h blaukska iqjlr .; yels h'

ksõfudakshdj (Pneumonia)
fmkye,sj,g nelaàßhd" ffjria jeks úIîc we;=¿ ùfuka ksõfudakshdj iEfoa' 

fuys § fmkye,s wdidokh jk w;r fmkye,s ;=< Èhr tl;= ùug o bv we;' 

l,a .; jQ fiïm%;sYHdj yd leiai ksõfudakshdjg fya;= fõ' jydu ffjoH m%;sldr 

i`oyd fhduq ùu b;d jeo.;a fõ'

weÿu (Asthma)
weÿu hkq wid;añl;djls' jd;fha mj;sk ¥ú,s" mrd." ,S l=vq" i;a;aj f,dï" ÿï jeks 

l=vd wxY=j,g Yajik moaO;sh olajk wid;añl;dj ksid Yajdikd,sld we;=<;ska 

bÈó yrialv l=vd ùu ksid wdYajdi lsÍfï wmyiq;dj we;sfõ' wdYajdifha § isyska 

y`vla ksl=;a fõ' 

fn%dkalhsáia fyj;a Yajdikd,sld m%odyh (Bronchitis)
ffjri fyda nelaàßhd wdidokhlska Yajdikd,sld bÈóu ksid fuu frda.S ;;a;ajh 

we;s fõ' wêl leiai yd yqiau .ekSfï wmyiq;d we;s ùu fuu frda.fha ,laIK 

fõ' Yajdikd,sldj,g wu;rj iajrd,h o wdidokh ùu ksid ksisf,i lgy`v 

msgùu isÿ fkdfõ'

laIh frda.h (Tuberculosis)
nelaàßhdjla ksid we;s jk fndajk frda.hls' nelaàßhdj fmkye,s ;=<g we;=¿ ù 

.=Kkh jk úg nelaàßhd .yKh jeä ù l%ufhka fmkye,s mgl laIh jkakg 

mgka .kS' m%Odk jYfhka fmkye,s wdidokh jqj o laIh frda.h ksid YÍrfha 

fjk;a ia:dkj,g o n,mEï we;súh yels h' frda.h je<`ÿkq úg fiu iuÕ laIh 

jQ fmkye,s mgl len,s msg fõ' fmkye,s l%ufhka laIh ù isÿre fõ' fï ksid 

reêrjdyskS mjd ì`§ f.dia lysk úg fiu iuÕ reêrh msg fõ'

laIh frda.fha frda. ,laIK my; ±lafõ'

”” leiai iu. reêrh msgùu

”” WK

”” wêl fjfyi

”” lEu wreÑh

”” YÍrh laIh ùu

frda.h j<lajd .ekSu i|yd  m%;sYla;slrK tkak;a ,nd .ekSu yd je<`ÿkq úg ksis 

m%;sldr ksis whqßka Ndú; lsÍu b;d jeo.;a fõ' laIh frda.h ksis mßÈ m%;sldr 

lsÍfuka iqj l< yels h'
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ÿïmdkh (Smoking) ksid we;súh yels frda.dndO

ÿïîu fya;=fjka fmkye,s ms<sld" fn%dkalhsáia wd§ frda. je<f|k w;r tu.ska" 

fkdfhla frda. yd wdndO iE§fï m%jK;dj o urKh o we;s úh yels h' is.rÜ 

ÿfuys wvx.= ldnkafudfkdlaihsâ jdhqj reêrhg Wrd.ks' th ysfud.af,dìka 

j¾Klh iu. fõ.fhka nef|k w;r ysfud.af,dìka iu. Tlaiscka iïnkaO 

ùug we;s bv wvq lrhs' túg reêrh u.ska Tlaiscka mßjykh wvq fõ'

is.rÜ ÿfuys wvx.= ksfldáka u.ska ;djld,slj yDo iamkaok fõ.h jeä lrhs' 

túg reêr mSvkh o ;djld,slj jeä fõ' is.rÜ ÿu fya;=fjka Yajik ud¾.fha 

we;s mlaIau úkdY ùu ksid Yaf,aIau, i%dj yd ¥ú,s wxY= Yajik ud¾.fha tl;= 

ùu isÿfõ' túg Yajdikd< bÈóu jeks ixl+,;d fukau fn%dkalhssáia jeks frda. 

;;a;aj we;s ù Yajik wmyiq;d we;s úh yels h' 

is.rÜ ÿug ksrdjrKh ùfuka Yajdikd, wmsÉPoh ;=< widudkH f,i ffi, 

j¾Okh ù ms<sld ;¾ck we;s úh yels h'

ÿï fkdfndkakka yg o is.rÜ ÿu wd>%dKh ùfuka by; lS ;;a;aj we;s úh 

yels h'

is,sfldaisia (Silicosis)
.%ekhsÜ" .,a w`.=re" m;,a je,s" ùÿre jeks l¾udka;j, fhfokakka ksrka;rfhka 

is,sld ixfhda. wvx.= ¥ú,sj,g ksrdjrKh fõ' tu wxY= wdYajdi l< úg tajd 

.¾; ;=< tl;= fõ' tu.ska l%ufhka fmkye,s mgl úkdY ù hhs' fuu frda.h 

is,sfldaisia f,i ye`oskafõ'

weianeiafgdaisia (Asbestosis)
weianeiafgdia wxY= iy fl`È;s iys; ¥ú,s wdYajdi lsÍfuka fuu frda.h iEfoa' 

fuu wxY= Yajik ud¾.fha tla/ia ùfuka mgl YS>%fhka úkdY ù hhs'

Yajik moaO;sh wdY%s; frda.dndO yd tajd j<lajd .ekSu ms<sn`oj ;jÿrg;a 

f;dr;=re /iafldg l=vd fmd;a msxpla idokak'

mejreu 6'3

6'3	 ñksidf.a nysiai%dú l%shdj,sh

Ôù ffi, ;=< isÿjk ish¨u ffcj ridhksl m%;sl%shdj, tl;=j mßjD;a;sh f,i 

ye`Èkafõ' mßjD;a;Sh l%shd i`oyd ksoiqka lsysmhla my; ±lafõ'

²² ffi,Sh Yajikfha § ldnka vfhdlaihsâ jdhqj" c,h yd Yla;sh ksmoùu

²² wlaudfõ § isÿjk fm%daàka mßjD;a;sfha § hqßhd" hqßla wï,h jeks øjH 

ksmoùu

mßjD;a;Sh l%shd ksid ffi, ;=< wjYH fukau wkjYH M, ksmofõ' ffi, ;=< 

mßjD;a;Sh l%shd isÿùu ksid ksmofjk ksIam%fhdack øjH nysiai%dú øjH f,i 
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ye|skafjk w;r tu øjH isrefrka neyer lsÍu isÿl< hq;= h' 

mßjD;a;Sh l%shdj, § ksmofjk ksIam%fhdack øjH isrefrka neyer lsÍu nysiai%djh 

f,i ye|skafõ'

fuu nysiai%dú øjH" neyer flfrk bkaøsh yd tajd neyer lrk wdldrh 6'2 j.=fõ 

±lafõ' 

j.=j 6'2 - úúO nysiai%dú M,

nysiai%dú øjH
nysiai%dú 
bkaøshh

nysiai%dú øjH 
msglrk wdldrh

ldnka vfhdlaihsâ yd c, jdIam fmkye,s m%Yajdi jd;h

hqßhd" hqßla wï,h" ,jK j¾." c,h  jl=.vq uQ;%% 

hqßhd" hqßla wï,h" fidaähï laf,darhsâ" c,h  iu oyÈh

u, nysiai%dú øjHhla fkdjkafka wehs@

u, hkq ÔrK ls%hdj,sfha § ÔrKh fkdù b;sß jk fldgia h' ÔrKh isÿjkqfha 

wdydr ÔrK moaO;sh ;=< h' wdydr ÔrKh" ffi, ;=< isÿjk ffcj ridhksl 

m%;sl%shdjla fkdjk neúka u, øjH" nysiai%dú øjHhla fia fkdie,fla' tfia jqj o 

u, iu. msgjk ms;a; j¾Kl nysiai%dú øjHhls'

uQ;%%jdyskS moaO;sh

jDlalSh Ysrdj

jDlal

jDlalSh Ouksh

uyd Ouksh

wOr uyd Ysrdj

uQ;%jdysks

uQ;%dYh

uQ;% ud¾.h

6'12 rEmh - ñksidf.a uQ;% jdyskS moaO;sh

ñksidf.a khsg%ckSh nysiai%djh isÿjk 

m%Odk bkaø Shh f,i ie,flkafka 

jDlalhhs' jDlal hq.,h yd iïnkaO úúO 

wjhj iuQykfhka uQ;%jdyskS moaO;sh 

ixúOdkh ù we;'

ñksia uQ;%jdyskS moaO;sfha m%Odk fldgia 

my; olajd we;'

²² jDlal hq.,

²² uQ;%jdyskS hq.,

²² uQ;%dYh 

²² uQ;% ud¾.h 
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jDlalSh Ouks yryd jDlalhg we;=¿ jk reêrfha we;s mßjD;aa;Sh wmøjH fmÍu 

isÿ fõ' fuu fmrkh uQ;% f,i ye`Èkafjk w;r tajd uQ;% jdyskS ;=<ska .uka fldg 

uQ;%dYh ;=< ;djld,slj .nvd fõ' bka miq uQ;%dYfha isg uQ;% ud¾.h yryd uQ;% 

neyer lsÍu isÿ fõ'

jDlalhl wNHka;r jHqyh mÍlaId lsÍu

wjYH øjH (¡ úoHd.drfha kso¾Ylhla f,i we;s .j fyda t¿ jDlalhla $ ñksia 

jDlalfha wdlD;shla

l%uh (¡

²² .j fyda t¿ jDlalhl i;H kso¾Ylhla$udkj jDlalhl rEmhla$wdlD;shla 

mÍlaId lrkak' ̂ fï i`oyd úoHd .=re;=udf.aa$ .=re;=ñhf.a iydh ,nd .kak&' 

²²  tys fldgia y÷kd .kak' 

l%shdldrlu 6'2

udkj jDlalhl oslalvl kï l< rEmigykla 6'13 rEmfha oelafõ'

m%djrh

jDlal ndyslh

jDlal msróv

jDlalSh Ysrdj

jDlalSh Ouksh

fY%daKsh

uQ;% jdysksh

6'13 rEmh - jDlalhl Èlalvla
6'14 rEmh ¡- jDlalh ;=< 

jDlaldKqqj, msysàu

uÊcdj

jDlaldKq

 ndyslh

jDlalfha jHqyuh yd lD;Huh tallh jkqfha jDlaldKqj hs' jDlaldKq wKaùlaISh jk 

w;r tla jDlalhla ;=< idudkHfhka jDlaldKq ñ,shkhla muK we;' 

jDlaldKqjl fldgia 6'15 rEmfha ±lafjk wdldrhg y÷kd.; yels h'
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wNsjdyS Ouksldj

.=Éýldj

fn%dauka m%djrh

wúÿr ixj,s; kd,sldj

wjfrdayK ndyqj

wdfrdayK ndyqj

wmjdyS 

Ouksldj

úÿr ixj,s; 

kd,sldj

ix.%dyl 

kd,sldj

fykaf,a mqvqj

jDlalSh 

Ouksh
flaYkd,sld 

cd,h
jDlalSh 

Ysrdj

6'15 rEmh - .=Éýld fmrKh m%djrhg tlaùu

uQ;%% ksmoùfï l%shdj,sh

jDlaldKq ;=< uQ;% iE§u wjia:d ;=klska isÿfõ'

1' w;smßi%djkh

2' jrKSh m%;sfYdaIKh

3' i%djh

w;smßi%djkh 

wN
sjdy

S Ouksldj wmjdyS Ouksldj

.=Éýld fmrKh

fndauka 

m%djrh

kd,sldj

6'16 rEmh - .=Éýld fmrKh m%djrhg 

tlaùu

jDlaldKqfõ fndauka m%djrh ;=< wNsjdyS 

Ouksldj fn§fuka yg.kakd flaYkd,sld 

cd,hla msysghs' fuh .=Éýldj kñka 

ye`Èkafõ' fndauka m%djrfhka msg;g .uka 

lrk wmjdyS Ouksldfõ úYalïNh" fndauka 

m%djrh fj; meñfKk wNsjdyS Ouksldfõ 

úYalïNhg jvd wvqh' tneúka .=Éýldj 

;=<ska .uka lrk reêrfha mSvkh jeä h' fï 

ksid .=Éýl flaYkd,sld ì;a;s yd fndauka 

m%djrfha we;=<; ì;a;s ;=<ska reêr ma,diaudj 

fmÍ m%djrfha l=yrhg tl;= fõ' fuu 

l%shdj,sh w;smßi%djkh f,i y`ÿkajk w;r 

fufia fmfrk ;r,h .=Éýld fmrkh  kï 

fõ' fuu fmrkhg ma,diau fm%daàka jeks 

úYd, wKq yd reêr ffi, tla fkdfõ' fï 



udkj foay l%shdj,s	 Ôj úoHdj 

159

wkqj .=Éýld fmrkh reêr ma,diauhg fndfyda ÿrg iudk fõ' 

.=Éýld fmrkfhys we;s m%Odk ix>gl f,i c,h" .aÆfldaia" weuhsfkd wï," 

úgñka" T!IO" úúO whk" fyda¾fudak yd hqßhd we;'

jrKSh m%;sfYdaIKh 

.=Éðld 
fmrkh

c,h ^90]&

.aÆfldaia ^ish,a,u&

,jK ̂ fldgila&

hqßhd ^fldgila&

weuhsfkd wï, 

úgñka wdÈh

ix.%dyl 

kd,sldj

jDlalfhka bj;g 

hk reêrh

6'17 rEmh ¡- .=Éðld fmrkfha wvx.= øjH m%;sfYdaIKh

 yd uQ;% iEfok wkaou

.=Éýld fmrkh jDlal 

kd,sldj Èf.a bÈßhg hk úg 

tys wvx.= øjHj,ska jeä 

fldgila jDlal kd,sldj jgd 

msysá reêr flaYkd,sldj,g 

kej; wjfYdaIKh fõ' fuh 

jrKSh m%;sfYdaIKh f,i 

ye`Èkafõ' .=Éýld fmrkfhaa 

wvx.= c,fhka 90]la muK o 

weuhsfkd wï, yd .aÆfldaia 

ish,a, u o úgñka" ,jK" 

fldgila o" hqßhd yd hqßla 

wï,h iq¿ jYfhka yd T!IO 

wdÈh o fufia m%;sfYdaIKh 

fõ' fufia ixhq;sh fjkia jQ 

.=Éýld fmrkh ix.%dyl 

kd,sldj,ska fY%daKshg jEiafia' 

úkdähl § ksfrda.S 

mqoa.,hl=f.a ksmofjk .=Éýld 

fmrkfha mßudj >k fikaáó¾ 120la muK fõ' kuq;a fuu .=Éýld fmrkh 

jDlal kd,ssld yryd .uka lsÍfï § 95]la muK m%;sfYdaIKh fõ'

i%djh

jDlaldKqfõ msg;ska msysá reêr flaYkd,sldj, wvx.= iuyr øjH jDlaldKqfõ 

kd,sld ;=<g we;=¿ ùu i%djh f,i ye`Èkafõ'

ksoiqka (-  yhsv%cka whk (H+),  fmdgEishï whk (K+) , wefudakshï whk (NH4
+), 

l%shákSka" T!IO" úgñka B

idudkHfhka ksfrda.S mqoa.,hl=f.a .aÆfldaia m%;sfYdaIKh 100] jk w;r Èhjeähd 

frda.Skaf.a .aÆfldaia m%;sfYdaIKh uq¿ukska u isÿ fkdfõ' Tjqkaf.a jDlal kd,sldj 

;=< b;sß jk .aÆfldaia" uQ;%% iu. msg fõ'

uQ;%% neyer lsÍu

fY%daKshg jEiafik uQ;%%" uQ;%%jdyskS Tiafia .uka fldg ;djld,slj uQ;%%dYfha tl;= 

fõ' uQ;%% my lsÍfï wjYH;dj u; uQ;% neyer lsÍu isÿfõ' 
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ksfrda.SS mqoa.,hl=f.a uQ;%%j, idudkH ixhq;sh 6'3 j.=fõ olajd we;'

6'3 j.=j ¡- ksfrda.SS mqoa.,hl=f.a uQ;%%j, ixhq;sh

ix>glh wvx.= m%udKh

c,h 96] muK

,jK 2] muK

hqßhd 2] muK

hqßla wï,h wxY= ud;%hla

l%shákSka wxY= ud;%hla

uQ;%%jdyskS moaO;sh wdYs%; frda.dndO

uQ;%jdysks moaO;sh wdY%s;j we;s jk frda.dndO ms<sn`o ck;dj ±kqj;a lsÍu 

i`oyd ks¾udKYs,S jd¾;djla ilia lrkak'

mejreu 6'4

uQ;%% jdyskS moaO;sh wdYs%;j we;s jk frda.dndO lsysmhla ms<sn|j fidhd n,uq'

jDlal wl¾uKH ùu (Renal faliure)  
jDlal ;=< we;s jDlaldkqj, uQ;% fmÍfï l%shdj,sh ÿ¾j, ùu ksid jDlal 

wl¾uKH;djg m;afõ' jDlal wl¾uKH;dj i`oyd CIqø Ôù wdidok" nerf,day 

^riÈh" wdiksla jeks&" úúO T!IO" ldnka fgÜrdlaf,darhsâ (CCl4) jeks ixfhda. 

fya;= úh yels h' uQ,sl frda. ,laIK jkqfha c,h yd ,jK foay mglj, /`§u 

ksid we;sjk mgl bÈóu yd reêr mSvkh by< hdu hs' hqßhd yd wfkl=;a nysiai%dú 

øjH reêrfha tl;= ùfuka reêrfha pH w.h my< hhs' frda. ,laIKj,g blauka 

m%;sldr lsÍu fuka u ukd hymeje;au mj;ajd .ekSu u.ska jDlal ksfrda.Sj mj;ajd 

.; yels h' frda. ,laIK we;s jQ jydu m%;sldr fkdl<fyd;a Èk 8-14la we;=<; 

mQ¾K f,i jDlal wl¾uKH;djg ^;Sj% jl=.vq wl%sh ùu$ Acute renal failure& 
m;afõ' túg lD;%su jl=.vqjla u.ska reêr ldkaÿ fmÍug (Dialysis) ,la lrhs' 

jl=.vq fol u wl%sh jQ úg odhlhl=f.ka ,nd.;a ksfrda.Ss jl=.vqjla noaO lsÍug 

isÿfõ'

fkmarhsáia$jDlal m%odyh (Nephritis)
jDlal m%odyh fyj;a bÈóu we;s jkqfha wdidok yd úI j¾. ksid h' uQ;%% jdysksfha 

wdidok yd YÍrh ;=< we;sjk fjkialï o fuhg fya;= jk nj ffjoH u;h hs' 

jDlal m%odyfha § .=Éýld yd jDlal kd,sldj,g o n,mEï we;s fõ' .=Éýldj,g 

ydks isÿ ùfuka ta ;=<ska fmÍ hk reêr m%udKh wvq fõ' fï ksid uQ;%% ksIamdokh 

wvq jk w;r YÍrh ;=< r|jd .kakd ksIam%fhdack øjH m%udKh by< hhs' tfia u 

.=Éýldjg ydks meñKSfuka rla;dKq ldkaÿ ùu isÿ ù uQ;%%j,g tajd tl;= fõ' 
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tfia u uQ;%% iu. fm%daàka bj;aùu ksid w;HjYH fm%daàka ys`.ùfuka reêr leá 

we;s ù yÈis wd>d; (strokes) we;s úh yels h' tneúka jyd u ffjoH m%;sldr .; 

hq;= frda.S ;;a;ajhls'

jDlalj, yd uQ;%%dYfha .,a iE§u (Calculi in kidney and bladder)
jDlalj, fyda uQ;%%dYfha le,aishï Tlaif,aÜ jeks ,jK iaMálSlrKh ùfuka fuu 

.,a iEfoa' uQ;%%jdysksfha .,a ysrùfuka oeä fõokdjla we;s fjhs' T!IO u.ska fyda 

ie;alula u.ska uQ;% .,a bj;a l< yels h' f,ai¾ lsrK $ w;s èjks ;rx. t,a,fldg 

.,a l=vq lsÍu i|yd fhdod .kakd ;dlaIKh ,sf;daá%mais ;dlaIKh (Lithotripsy) 
f,i ye|skafõ' uQ;%% .,a iE§ug mqoa.,hl= .kakd wdydrj,ska o n,mEula we;' 

tfuka u uQ;%% mylsÍfï wjYH;dj l,a oeóu o uQ;%%dYfha .,a we;sùug fya;= fõ' 

Èkm;d m%udKj;a mßÈ c,h mdkh lsÍu fuu ;;a;ajh j<lajd.ekSug bjy,a fõ'

6'4 ñksidf.a reêr ixirK l%shdj,sh

foayh ;=< Yla;sh ksmoùfï ls%hdj,shg m%Odk jYfhka wjYH jkqfha Tlaiscka yd 

.aÆfldaia h' fuu øjH ffi, lrd mßjykh lsÍug;a ffi, ;=< ksmofjk ldnka 

vfhdlaihsâ jeks ksIam%fhdack øjH neyer lsÍug;a mßjyk udOHh f,i l%shd 

lrkqfha reêrhhs' 

reêrh" øjH mßjykh ioyd úfYaIKh jQ ;r,uh mglhls'

ma,diauh 55]

^,d ly meye;s ;r,h&

foaydKq 45]

^;o r;= meye;s øjH&

6'18 rEmh ¡- reêr foaydKq yd reêr ma,diauh

reêrh r;= meye;s h' mÍlaId k<hlg .;a reêr 

idïm,hla  flakaødmirKhg ,la lr ksYap,j 

;enQ úg meyeÈ,s ia;r folla olakg ,efí' ;o 

r;= meye;s fldgi reêr foaydKqq jk w;r ,d 

ly meye;s ;r,h reêr ma,diauh fõ'

fï wkqj iucd;Sh ;r,hla f,i fmfkk reêrh" 

ma,diauhlska yd tys wj,ïnkh jQ foaydKqqj,ska 

hqla; h' reêr ìkaÿjla ùÿre lodjla u; ;nd 

fyda ilia lrk ,o reêr lodjla wKaùlaIhlska mÍlaId l< úg tys foaydKqq j¾. 

lsysmhla we;s nj ksÍlaIKh l< yels h'
reêrh

    foaydKq  

lKslduh iqÿ reêrdKq lKslduh fkdjk iqÿ reêrdKq

ma,diaudj

r;= reêrdKq iqÿ reêrdKq mÜáld

kshqÜfrd*ss, bfhdisfkd*s, fífid*ss, jid ffi, fudfkdihsg

ma,diauh

fudfkdffig
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r;= reêrdKq

6'19 rEmh ¡ r;= reêrdKq bf,lafg%dak 

wKaùlaIfhka o¾Ykh jk wdldrh

 ñksia reêrfha >k ñ,sógrhl r;= reêrdKq 

ñ,shk myla muK we;' foaydKqq w;ßka jvd;a 

m%lgj fmfkkafka r;= meye;s tfukau oaú 

wj;, yevhla we;s uKav,dldr ffi, jk 

rla;dKq h' fïjd r;= wegñÿ¿ ;=< yg .kS' wdhq 

ld,h udi y;rla muK fõ' rla;dKqj, 

kHIaáhla fkdue;s ùfuka tys mDIaÁh j¾.M,h 

jeä ù we;' 

rla;dKqj, lD;Hh jkqfha Tlaiscka mßjykh lsÍuhs' fï i`oyd rla;dKqj, 

ysfuda.af,dìka keue;s r;= meye;s Yajik j¾Klhla wvx.= fõ' Tlaiscka               

ysfuda.af,dìka iu. ne§ Tlaisysfuda.af,dìka f,i ffi, lrd mßjykh fõ'

iqÿ reêrdKq

r;= reêrdKqj,g jvd úYd, kuq;a t;rï nyq, fkdjQ foaydKqq j¾.hla reêrfha 

olakg ,efí' wegñÿ¿ ;=< ksmofjk fuu ffi, kHIaá iys; h' 

fuu wj¾K ffi, iqÿ reêrdKq fyj;a Yafõ;dkq f,i ye|skafõ' r;= reêrdKq 

600lg tlla muK jk f,i iqÿ reêrdKq we;' 

iqÿ reêrdKq j¾. folls'

”” ffi, ma,diaufha lKsld iys; iqÿ reêrdKq 

”” ffi, ma,diaufha lKsld fkdue;s iqÿ reêrdKq 

lKsld iys; iqÿ reêrdKqq j¾. ;=kls'

 ” kshqÜfrd*s,  ” bfhdisfkd*s,  ” fífid*s,

lKsld rys; iqÿ reêrdKqq j¾. folls'

 ” jid ffi,    ” fudfkdffig 		

ñksia reêrh >k ñ,sógrhl (1 mm3) iqÿ reêrdKqq 4000 - 11000 olajd ixLHdjla 

we;' ksfrda.S mqoa.,hl=f.a iqÿ reêrdKqq m%;sY; 6'4 j.=fjys ±lafõ'
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6'4 j.=j ¡ ksfrda.S mqoa.,hl=f.a reêrfha wvx.= iqÿ reêrdKq m%fNao yd tajdfha m%;sY;

foaydKqqq j¾.h m%fNao yd iajrEmh wvx.= m%;sY;h ]

lKsld iys;  

iqÿ reêrdKqq

kshqÜfrd*s,

    

50 - 70

bfhdisfkd*s,

 

1 - 4  

fífid*s, 

     

0 - 1

lKsld rys;

iqÿ reêrdKqq

jid ffi,

     

20 - 40

fudfkdffig

  

2 - 8

fndfyda frda.j, § fuu iqÿ reêrdKq ixLHd kshñ; m%;sY;j,g jvd jeä ùu 

isÿfõ' ñksia reêrfha we;s iqÿ reêrdKq ixLHd wkdjrKh lr .ekSu u.ska tu 

frda. ;;a;aj úksYaph l< yels h' 

iqÿ reêrdKqj, lD;H jkqfha foayhg we;=¿ jk nelaàßhd jeks úIîc úkdY 

lr foayh wdrlaId lsÍuhs' úIîc NlaIKh lsÍu yd m%;sfoay ksmoùu u.ska fuu 

l%shdj,sh isÿ lrhs'   
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mÜáld

r;= reêrdKq yd iqÿ reêrdKqj,g wu;r j" reêrfhys ffi, f,i ye`Èkaúh 

fkdyels ffi,Sh fldgia ±lsh yels h' kHIaáhla fkdue;s fuu foaydKqq mÜáld 

f,i ye|skafõ' 

ksfrda.S mqoa.,hl=f.a reêrh  >k ñ,sógrhl reêr mÜáld 150 000-400 000 w;r 

ixLHdjla we;' fïjd weg ñÿ¿j, yg .kS' mÜáldj, wdhq ld,h Èk 5-7 olajd 

muK fõ' fvx.=" ó WK jeks frda. ksid mÜáld ixLHdj wêl f,i my< niS' 

mÜáld ;=< wvx.= f;%dïfndma,diaáka kï øjH reêrh leá .eiSug odhl fõ'

reêr ma,diauh

reêr ma,diaufha 92]la muK c,h fõ' Bg wu;rj jeämqr u we;af;a fm%daàk hs' 

fmdaIl" khsg%ckSh wmøjH" fyda¾fudak" tkaihsu" jdhq yd whk j¾. o reêr 

ma,diaufha wvx.= fõ'
reêr ma,diauh

c,h fm%daàka

²² we,aìhqñka

²² .af,dìhq,ska

²² ffmì%fkdcka

fmdaIl

²² fudfkdielrhsv

²² weuhsfkd wï,

²² fïo wï,

²² .a,sifrda,a

²² úgñka

khsg%ckSh 

wmøjH

²² hqßhd

²² hqßla wï,h

²² l%shákhska

whk j¾.

²² Na+

²² K+

²² Ca2+

²² Mg2+

²² Cl-

²² PO4
3-

²² SO4
2-

²² HCO-  
                   3

jdhq

²² O2
²² CO2
²² N2

f
y
da¾

f
u
dak

m
%;
sf
o
ay

m
%;
sf
o
ay
 c

k
l

reêrfha lD;H

²² øjH mßjykh ^Yajik jdhq" ÔrK M," nysiai%dú øjH" fyda¾fudak"  

    fm%daàka" Lksc whk&

²² frda. ldrl laIqø Ôùkag tfrysj l%shd fldg foayh wdrlaId lr .ekSu ^iqÿ 

reêrdKq u.ska úIîc NlaIKh yd m%;sfoay ksmoùu u.ska&

²² úúO mgl yd wjhj w;r ridhksl iudfhdackh yd iuiaÓ;sh mj;ajd 

.ekSu

reêr ixirKh

reêr kd< ;=<ska reêr ixirKh isÿjk wdldrh ksÍlaIKh lsÍug 6'3 ls%hdldrlfuys 

fhfokak'
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flaYkd,sld ;=< reêr ixirKh ksÍlaIKh lsÍu

wjYH øjH yd WmlrK (¡ 	 iÔú l=vd u;aiHhl= fyda biaf.ähl=" ùÿre 

lodjla" f;; mq¿ka" wKaùlaIhla

l%uh (¡     ² 	 iÔù l=vd u;aiHhl= fyda biaf.ähl= lodjla u; ;nd Wf.a 

lru, m%foaYh f;; mq¿kaj,ska T;d .kak' 

 6'20 rEmh -¡ biaf.ähl=

lodjla u; ;nd we;s whqre

²² tu i;a;ajhdf.a j<s.h m%foaYfha 

reêr kd< wKaùlaIh wdOdrfhka 

ksÍlaIKh lrkak'

²² úkdä 10lg jrla i;a;ajhka udre 

lsÍfuka Tjqka iÔù ;;a;ajfhka ;nd 

.kak' 

l%shdldrlu 6'3

reêr kd< yryd reêrh .uka lrk nj Tn ksÍlaIKh lrkakg we;' tfia reêrh 

YÍrh mqrd reêrh .uka lrùug wjYH n,h fhdokqfha yDoh u.sks'

my; ±lafjk l%shdldrlu isÿlr yDofha jHqyh ms<sn`o wjfndaOh ,nd .kak'

yDofha jHqyh ksÍlaIKh lsÍu

wjYH øjH yd WmlrK (¡ yDohl kso¾Ylhla$ wdlD;shla

l%uh (¡

²² úoHd.drfha wdlD;shla f,i we;s yDohla fyda i;H kso¾Ylhla f.k 	

    tys ndysr jHqyh mÍlaId lrkak'

²² tys wNHka;r l=àr yd tajdg iïnkaO Ouks yd Ysrd o l=àr w;r 		

	 we;s oaù;=Kav yd ;%s;=Kav lmdg o reêr jdyskS wdrïNfha we;s wvio  	

	 lmdg o ksÍlaIKh lrkak'

²² l¾Ksld ì;a;sj, ;=kS nj o fldaIsld ì;a;sj, >klu o jï 		

	 fldaIsldfõ we;s jvd;a >klu ì;a;sh o mÍlaId lrkak'

²² fï i`oyd 6'21 rEmh wdOdr lr .kak'

l%shdldrlu 6'4
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6'21 rEmh ¡ ñksidf.a yDofha isrialvla

ixia:dksl uyd Ouksh

jï mqmaMqYsh Oukshol=Kq mqmaMqYsh 

Ouksh
jï mqmaMqYsh

Ysrd
ol=Kq mqmaMqYsh

Ysrd

ol=Kq 

l¾Ksldj

jï l¾Ksldj

ol=Kq fldaIsldj jï fldaIsldj

W;a;r uyd 

Ysrdj

wOr uyd Ysrdj

;%s;=Kav lmdgh oaú;=Kav lmdgh

wvi| lmdg

yDofha jï fldaIsldfjka wdrïN jk ixia:dksl uyd Ouksh YdLdj,g fnfoñka 

úúO wjhjj,g TlaisckslD; reêrh imhhs' ixia:dksl uyd Ouksh yd YdLd Ouks 

ish,a, tlaj .;a l< y`ÿkajkq ,nkafka Ouks moaO;sh hkqfjks' yDofha ol=Kq 

fldaIsldfjka wdrïN jk mqmaMqYSh uyd Ouksh TlaisckSyD; reêrh fmkye,s lrd 

/f.k hhs'

wjhjj,g reêrh imhk Ouksld wjhj ;=< § ;jÿrg;a flaYkd,sldj,g fnfoa' 

tu flaYkd,sld tla ù wkq Ysrd iEfoa' TlaisckSyD; reêrh Ysrd yryd wjhjj,ska 

neyerg f.k hkq ,nhs' YÍrfha wOr fldgfia Ysrd ish,a, tl;=ù wOr uyd 

Ysrdj o W;a;r fldgfia Ysrd ish,a, tl;= ù W;a;r uyd Ysrdj o iEfoa' tu Ysrd 

fol iy wfkl=;a Ysrd ish,a, yÿkajkq ,nkafka Ysrd moaO;sh hkqfjks' Ouks 

u.ska reêrh imhkq ,nk iEu bkaøshlskau Ysrdjla wdrïN ù W;a;r fyda wOr 

uyd Ysrdjg iïnkaO fõ' tajd ol=Kq l¾Ksldjg újD; fõ' kuq;a fmkye,sj, isg 

TlaisckSlD; reêrh mqmaMqYSh Ysrd Tiafia jï l¾Ksldjg meñfKa'
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Ouks yd Ysrd moaO;s yryd  reêrh ixirKh jk wdldrh 6'22 rEmfha ±lafõ'

TlaisckSlD; reêrh

TlaisckSyD; reêrh

W;a;r uyd 

Ysrdj

wOr uyd 

Ysrdj

hdlD;sl m%;sydr 

Ysrdj

hdlD;sl Ysrdj

jDlalSh Ysrdj

ysi iy w;aj,g 

reêrh imhk Ouks

mqmaMqYSh Ysrd

hdlD;sl Ouksh

wka;%j,g reêrh 

imhk Ouks

jDlalSh Ouks

l`og yd mdoj,g 

reêrh imhk Ouks

6'22 rEmh - ñksidf.a reêr ixirKh

ysi

fmkye,s

wlaudj

wka;%h

jl=.vq

oaú;aj reêr ixirKh

6'4'5 rEmh ¡ oaú;aj reêr ixirKh

fmkye,s

mqmaMqYSh  Ysrdj
mqmaMqYSh Ouksh

uyd Ouksh
wOr uyd Ysrdj

wjhj

fmkye,s

mqmaMqYSh Ysrdj

uyd Ouksh

wjhj

wOr uyd Ysrdj

6'23 rEmh - oaú;aj reêr ixirKh

mqmaMqYSh Ouksh

fmkye,s yryd reêrh 

.uka lsÍu mqmaMqYSh reêr 

ixirKh f,i o isref¾ 

b;sß fldgia Tiafia reêrh 

.uka lsÍu ixia:dksl 

reêr ixirKh f,i o 

ye`Èkafõ' mqmaMqYsh reêr 

ixirKfha fmdïmh  f,i 

yDofha ol=Kq fldaIsldj o 

ixia:dksl reêr 

ixirKfha fmdïmh f,i 

yDofha jï fldaIsldj o 

W;a;r uyd Ysrdj
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ls%hdlrhs' fï wkqj TlaisckSlD; reêrh ixia:dksl uyd Oukshg we;=¿ ùug fmr 

yDoh yryd fojrla .uka lrk nj meyeÈ,s h' foayh yryd tla jrla 

reêrh .uka lsÍfï § yDoh yryd fojrla reêrh .uka lsÍu oaú;aj ixirKh 

f,i ye`Èkafõ'

yD;a iaMkaokh

l¾Ksld yd fldaIsld ixfldapkh ùu ksid yDofhka reêrh fmdïm lsÍu isÿfõ' fï 

wdldrhg yDoh ixfldapkh ùu yd bys,a ùu yD;a iaMkaokh (Heart  beat)  f,i 

ye|skafõ' úfõlSj isák ksfrda.S mqoa.,hl=f.a yD;a iaMkaok YS>%;dj ñks;a;=jlg 

jdr 72la muK fõ' kdä jefgk YS>%;dj o óg iudk h'

yD;a pl%h

yD;a iaMkaokhl § yD;a l¾Ksld fol ixfldapkh jk úg yD;a fldaIsld fol 

tljr bys,a fõ' ó <`.g yD;a fldaIsld fol ixfldapkh jk úg l¾Ksld fol bys,a 

fõ' fldaIsld ixfldapkh fldaIsl wdl=xph ^;;a 0'3& f,i o l¾Ksld ixfldapkh 

ùu l¾Ksl wdl=xph ^;;a 0'1& f,i o ye`Èkafõ' fldaIsl wdl=xpfhka miq iq¿ 

fudfyd;lg ^;;a 0'4& fldaIsld;a l¾Ksld;a bys,a ù úfõlSj mj;S' fuu wjia:dj 

l¾Ksl-fldaIsl úia;drh fyj;a mQ¾K yD;a úia;drh f,i ye|skafõ' fuu isoaëka 

fY%aKsh yD;a pl%h (Heart cycle) f,i ye`Èkafõ' yD;a pl%fha wjia:d my; i|yka 

fõ'

			  1' l¾Ksl wdl=xph

			  2' fldaIsl wdl=xph

			  3' l¾Ksl-fldaIsl úia;drh ^mQ¾K yD;a úia;drh&

yDofha l%shdldÍ;ajh ms<sn`o f;dr;=re ,nd .ekSug" úoHq;a lka;=l f¾Lk igyka 

(Electro Cardio Gram - ECG) fhdod .kq ,efí' yDoh l%shdlrùfï § yD;a fmaYS 

;ka;=j, mg,fha we;s jk úNj fjkia ùï wkqj ,nd .kakd fuu igyfka yD;a 

pl%fha wjia:d ;=k y`ÿkd .; yels h' ^6'24 rEmh&

6'24 rEmh ¡ ksfrda.S mqoa.,hl=f.a E.C.G igyk

P	 -	 l¾Ksl wdl=xph

QRS	 -	 fldaIsl wdl=xph

T	 -	 l¾Ksl - fldaIsl úia;drh
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ECG ;rx. rgd widudkH ùfuka yDofha l%shdldß;ajfha ÿ¾j,;d y`ÿkd.; yels h'

mmqj u; lk ;enQQ úg fyda fjo k<djla ;enQ úg fyda yDo iaMkaokh ùfï § 

we;sjk ,í-vma Yíoh weish yels h' ,í Yíoh vma Yíohg jvd È.= h'  ,í Yíoh 

we;sjkqfha l¾‚l wdxl=pfha § oaù;=Kav yd ;%S;=Kav lmdg jefik úg h' bkamiq 

we;sjk vmaa Yíoh flá h' wvi| lmdg jeiSu ksid vma Yíoh we;s fõ'

reêr mSvkh

reêrjdysks ;=< we;s reêrh u.ska" reêrjdyskS ì;a;s u; fhdok mSvkh reêr 

mSvkh kï fõ' fldaIsl wdl=xph u.ska yDofhka we;s lrk mSvkh ksid Ouks 

ì;a;s u; we;s jk mSvkh" Ysrd ì;a;s u; we;sjk mSvkhg jvd jeä h' jï 

fldaIsldj ixfldapkh ù ixia:dksl uyd Ouksh ;=<g reêrh ;,a¨ lsÍfï § 

we;sjk mSvkh wdl==xp reêr mSvkh (Systolic pressure) kï fõ' 

6'25 rEmh ¡ reêr mSvkh uksk wdldrh

ksfrda.S jeäysáhl=f.a fuu mSvkh riÈh 

ñ,sógr 110-120 la ^110-120 mm Hg& muK 

fõ' mQ¾K yD;a úia;drh isÿjk úg" 

ixia:dksl uyd Ouks ì;a;s u; we;sjk 

mSvkh úia;dr reêr mSvkh (Diastolic 
Pressure) kï fõ' ksfrda.S jeäysáhl=f.a 

fuu mSvkh" 70-80 mm Hg muK fõ' 

fuu reêr mSvk ffjoH lghq;=j, § 

i`oyka lrkqfha my; i`oyka wdldrhghs' 

reêr mSvkh	 }	 riÈh ñ,sógr 120$80 

Blood presure (B.P)	 }	 120$80 mm Hg

jhia.; ùu" ia;%S$ mqreINdjh" le<UqK udkisl ;;a;aj" frda. wdÈh idudkH reêr 

mSvkh fjkia lsÍug fya;= fõ'

reêr ixirK moaO;sh yd iómj l%shdlrk ;j;a mßjyk moaO;shla ñksia isref¾ 

mj;S' th jid moaO;sh hs'

jid moaO;sh

foay mglj, ffi, w;ßka reêrh mßjykh flfrkqfha reêr flaYkd,sld u.sks' 

fïjdfha ì;a;s b;d ;=kS h' tu ksid reêr flaYkd,sld ì;a;s yryd iqÿ reêrdKqj,g 

iy reêr ma,diauhg muKla .uka l< yels h' r;= reêrdKq iy we;eï ma,diau 

fm%daàkj,g tfia .uka l< fkdyels h' mgl w;rg .sh fuu ;r,h" mgl ;r,h 

f,i ye`Èkafõ' foay ffi, yd reêrh w;r øjH yqjudrej isÿjkqfha fuu ;r,h 

Tiafia h'

reêr flaYkd,sld ì;a;sh yryd mgl w;rg .uka lrk reêr ma,diaufhka 

fldgila reêr flaYkd,sld ;=<g wdmiq úirKh fõ' wka;¾ ffi,Sh wjldY ;=< 
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we;s jeäuk;a mgl ;r,h úfYaI kd< moaO;shla u.ska reêr ixirK moaO;shg 

tlalrhs' fuu úfYaI kd< moaO;sh" jid moaO;sh f,i ye|skafõ'

jid moaO;sfha jid flaYkd,sld ;=<g we;=¿ jk mgl ;r,h jid ;r,h f,i 

ye`Èkafõ'

yDoh Ouksh

flaYkd,sld cd,h

foay mgl

Ysrdj
jid m%Kd,h

6'26 rEmh ¡ reêr ixirKh;a jid ixirKh;a 

w;r iïnkaOh

jï wfOdalaI 
Ysrdj

Wria m%Kd,h

wka;%h

jid .eá;s

ol=Kq jid m%Kd,h

ol=Kq wfOdalaI 

Ysrdj

6'27 rEmh ¡ ñksidf.a jid moaO;sh

jid moaO;sh iukaú; ù we;af;a 

mfhda,i kd,sld"  jid 

flaYkd,sld yd jid .eá;sj,sks' 

jidjdyskS wjg we;s fmaYsj,ska 

we;sjk f;rmSu" jid ;r,h 

.,d hdug wdOdr fõ' YÍrfha 

;sfnk ish¨ jidjdyskS tl;= ù 

m%Odk jid jdyskS folla iEfoa' 

Wria m%Kd,h yd ol=Kq jid 

m%Kd,h tu jdyskS folhs' Wria 

m%Kd,h jï wfOdalaI Ysrdjg o 

ol=Kq jid m%Kd,h ol=Kq 

wfOdalaI Ysrdjg o újD; ù 

wjidkfha § jid ;r,h reêr 

ixirK moaO;shg tla fõ'

jid moaO;sfhaa m%Odk lD;Hh 

jkqfha isrerg we;=¿ jk 

nelaàßhd jeks wdidol Ôùka 

úkdY lsÍuhs' jid .eá;s ;=< 

we;s iqÿ reêrdKq u.ska wdidol 
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Ôùka NlaIKh lrkq ,efí' túg jid .eá;sj, l%shdldß;ajh jeäù tajd bÈóu 

isÿfõ' fuu bÈuqkq jid .eá;s idudkHfhka l=oafoá f,i ye`Èkafõ' jid .eá;s 

isref¾ wlaudj" yDoh" wka;%h jeks bkaøshhka wjg o iu" bls,s" lsys,s" W.=r wd§ 

ia:dkj, o nyq,j msysgd we;'

reêr ixirK moaO;sh wdY%s; frda.dndO

reêr ixirK moaO;sh wdYs%; frda.dndO yd tajd j<lajd .ekSug .; hq;= 

ls%hdud¾. ms<snoj lreKq we;=<;a fmd;a msxpla ks¾udKh lrkak'

²² we;frdialaf<frdaishdj

²² yDohdndO

²² wêreêr mSvkh

²² f;%dïfndaish 

frda. ms<sn`oj Tn wkdjrKh lr.;a lreKq my; § we;s lreKq iu. ii|d 

n,kak'

mejreu 6'5

we;frdialaf<frdaishdj (Atherosclerosis)

fldf,iafgfrd,a hkq wlaudfõ ksmofjk YÍrhg w;HjYH ,smsvuh ixfhda.hls' 

fldf,iafgfrd,a c,fha wødjH ksid reêrh Tiafia mßjykh flfrkqfha úfYaIs; 

fm%daàka iu. iïnkaO ù ,sfmdafm%daàka f,i h' ,sfmdafm%daàka" wvq >k;aj 

,sfmdafm%daàka ^LDL& yd jeä >k;aj ,sfmdafm%daàka ^HDL& hkqfjka ldKav folls' 

reêrfha wvq >k;aj ,sfmda fm%daàka wêlj ;sîu ksid lsÍgl Ouks yd fjk;a Ouks 

ì;a;sj, fldf,iafgfrd,a ;ekam;a ù Ouks l=yrh mgq fõ' Ouks ì;a;sj, fufia 

we;sjk ,smsv ;ekam;= we;frdaud f,i o tu ;;a;ajh we;frdialaf<frdaishdj 

f,i o ye`Èkafõ' 

lsÍgl Ouks wjysrùfuka yDohg reêrh iemhSu wjysr fõ'  túg yD;a fmaYS fldgia 

l%shd úrys; ùfuka Wria iïndOh (Angina) fyj;a mmqfõ fõokdj we;s fõ' lsÍgl 

Ouksfha fyda tys YdLdj, f,a leá isrù yDohdndO we;s ùfuka urKhg m;a fõ'

reêrfha wvq >k;aj ,sfmdafm%daàka yd fldf,iafgfrd,a wêl ùug fya;=jla f,i"  

ix;Dma; fïo wï, nyq, wdydr ^.juia" W!reuia" t¿uia" iïmQ¾K fhdoh iys; 

lsßmsá" ì;a;r ly uoh" iy mSl=ÿ jeks wdydr& .ekSu ±laúh yels h' tjeks 

wdydr Ndú;h md,kh lsÍu yd ksis jHdhdu u.ska we;frdialaf<frdaishd ;;a;ajh 

md,kh l< yels h'
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wOHd;;sh yd ukaod;;sh (Hypertention and hypotention)
Ouksj, wNHka;r ì;a;s u; fldf,iafgfrd,a ;ekam;a ùu ksid tajdfha l=yr 

l=vd fõ' túg YÍrfha úúO fldgiaj,g iemfhk reêr m%udKh wvqùu ksid jeä 

mSvkhla hgf;a reêrh fmdïm lsÍug yDoh fm<fò' fufia jeä mSvkhla Ouks 

ì;a;s u; fh§u ksid we;sjk ;;a;ajh wOHd;;sh fyj;a wêreêr mSvkh kï fõ' 

Ouks yd Ouksld ì;a;sj, m%;Hia:;dj wvqùu o fuhg fya;=jls'

fuu ;;a;ajh j<lajd .ekSug ix;Dma; fïo nyq, wdydr Ndú;h wvqlsÍu 

jeo.;a fõ' ÿïîfuka yd u;ameka mdkfhka je<lSu;a" udkisl wd;;sh wvqlr 

.ekSu;a ia:Q,Ndjh wvqlr .ekSu;a" wêreêr mSvkh j<lajd .ekSu i`oyd jeo.;a 

fõ'

ukaod;;sh hkq wjreêr mSvkhhs' fuys§ idudkH reêr mSvkhg jvd reêr mSvkh 

wvq fõ' fmdaIK W!k;d ksid reêr mßudj wvqùu fuhg m%Odk fya;=jla fõ'  

fujeks wjia:dj, § reêr mSvkh idudkH ;;a;ajhg f.k taug läkñka m%;sldr 

l< hq;= h'

f;%dïfndaish (Thrombosis)
reêr leáhla u.ska reêr kd<" wjysr ù hï wjhjhlg reêr iemhqu wvd, 

ùu f;%dïfndaish f,i ye|skafõ' f;%dïfndaish ksid fud<fha hï fldgilg 

reêrh iemhSu wvd, jQ úg fud<fha iakdhq ffi, ñh hdfuka tu fldgiska 

md,kh jk l%shd wvmK fõ' fuu ;;a;ajh idudkHfhka ye`Èkajkqfha wxYNd.h 

fyj;a wd>d;h kñks' lsÍgl Oukshl fyda Ouksldjl f;%dïfndaish we;sùfuka 

yD;afmaYsh ÿ¾j, ù yDoh l%shd úrys; ùug mjd bv we;' fuu ;;a;ajh y÷kajkq 

,nkafka lsÍgl f;%dïfndaish kñks' 

f;%dïfndaish j<lajd.ekSug wjYH mshjr l=vd ld,fha isg u wkq.ukh l< hq;= 

nj ffjoH u;h hs' tjeks l%shdud¾. lsysmhla my; olajd we;' 

²² ÿïmdkfhka yd u;ameka Ndú;fhka je<lSu

²² ix;Dma; fïo wvx.= wdydr Ndú;h wvqlsÍu

²² ;ka;= wvx.= wdydr ^t<j¿ yd m,;=re& Ndú;h jeä lsÍu

²² ¨Kq Ndú;h wvq lsÍu

²² hym;a wdydr mqreÿ u.ska Yßrfha nr wvq lr .ekSu

²² ldhsl jHdhduj, ks;sm;d fh§u

²² ieye,a¨ ukilska Ôj;a ùu

yDohdndO" wêreêr mSvkh" Èhjeähdj i`oyd mjq,a b;sydihla ;sfí kï by; 

lreKq ms<sn`oj jvd ie,ls,su;a ùu b;d jeo.;a fõ'
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6'5	 ñksidf.a iudfhdackh yd iuiaÓ;s l%shdj,sh

mdofha lgqjla weKqk wjia:djl tu mdoh jydu tijqK nj Tng u;l o@ tfia 

ndysr yd wNHka;r mßirj,ska meñfKk W;af;acj,g m%;spdr ±laùug Ôùkag 

we;s yelshdj Woa§mH;djhs'

by; l%shdj,sh isÿjQfha ixfõ§ bkaøshh yd ldrlh w;r ukd iïnkaëlrKh 

fya;=fjks' wNHka;r yd ndysr mßirfha isÿjk fjkia ùuj,g wkql+,j foay 

l%shdldÍ;ajh yev .eiSfï l%shdj,sh iudfhdackh f,i ye|skafõ' ixfõ§ bkaøshhkag 

f.dapr jk mßÈ mßirfha isÿjk fjkiaùula W;af;achla f,i y÷kajuq' W;af;ac 

y÷kd.ekSug ^m%;s.%yKh& bjy,a jk ixfõ§ bkaøshhka m%;s.%dyl kï fõ' wmf.a 

m%;s.%dyl f,i wei" lk" kdih" Èj yd iu hk bkaøshhka l%shd lrhs'

ñksidf.a úúO ixfõ§ bkaøshhka u.ska m%;s.%yKh lrk W;af;ac weiqfrka 

my; j.=j iïmq¾K lrkak

ixfõ§ bkaøshh m%;s.%yKh lrk W;af;ac

wei

lk

kdih

Èj

iu

wdf,dal Yla;sh

'''''''''''''''''''''

'''''''''''''''''''''

'''''''''''''''''''''

'''''''''''''''''''''

mejreu 6'6

W;af;achla i|yd olajk m%;sl%shdj m%;spdr f,i y÷kajhs' m%;spdr ±laùug ldrl 

msysgd ;sfí' ldrl f,i fmaYs yd .%kaÓ l%shdlrhs'

mdofha lgqjla weKqkq úg jydu mdoh tiùu ms<sn`o j isysm;a lrkak' tys § lgqj 

mdofha weKqkq úg we;s jk iam¾Yh W;af;achhs' tu W;af;ach m%;s.%yKh lrk 

,oafoa iu u.sks' iu ixfõ§ bkaøshhs' jydu mdoh tiùu m%;spdrh jk w;r ta 

i`oyd mdofha fmaYs ldrlh f,i l%shd lrhs' 

m%KS; wdydrhl iqj| ±Kqk úg lgg fl< bŒu idudkH isÿùuls' fuys 

W;af;ach" ixfõ§ bkaøshh" m%;spdrh yd ldrlh kï lrkak'

mejreu 6'7

foay ls%hd úêu;aj isÿ lr .ekSug wjhj yd mgl w;r ukd iïnkaO;djla 

mj;ajd .ekSu wjYH nj Tng jegfykq we;' ndysr yd wNHka;r mßir ;;a;ajj, 

fjkialï y÷kd .ksñka" tAjdg kshñ; m%;spdr oelaùu iudfhdackfha § isÿfõ'
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iudfhdackh i|yd ixúOdkh jQ tlsfklg iïnkaO kuq;a fjkia moaO;s folla 

i;aa;aj foayh ;=< mj;S' tu moaO;s jkqfha"

²² iakdhq moaO;sh 

²² wka;rdi¾. moaO;sh hs

iakdhq moaO;sh u.ska isÿjk iudfhdackh iakdhql iudfhdackh f,i y`ÿkajhs' 

wka;rdi¾. moaO;sh u.ska isÿjk iudfhdackh ridhksl iudfhdackh fyj;a 

wiakdhql iudfhdackh f,i ye`Èkafõ' iakdhql iudfhdackfha § wdfõ. 

iïfm%aIKh ùu iakdhq u.ska isÿjk w;r tys § wdfõ.h b,lal .; ldrlhla 

fj; .uka lrhs' ridhksl iudfhdackfha § ta i`oyd iyNd.s jk fyda¾fudak 

reêrhg i%djh jk w;r tu fyda¾fudakfha idkaøKh wkqj wod< ldrlh ta i`oyd 

m%;spdr ±laùug fm<fò' 

iakdhql iudfhdackh

iakdhqfõ we;s jk úoHq;a ridhksl fjkia ùula ksid iakdhq Tiafia wdfõ. 

iïfm%aIKh fõ' fuys § ixfõ§ bkaøshh yd ldrl w;r ukd iïnkaëlrKhla  

mj;ajd .kshs' iakdhql iudfhdackh iakdhq moaO;sh ueÈy;a ùfuka isÿ fõ'

iakdhq moaO;sfha jHqyuh tAllh iakdhq ffi,h fyj;a kshqfrdakh hs' iakdhq moaO;sh 

;=< kshqfrdak j¾. ;=kla olakg ,efí' tkï"

²² ixfõol kshqfrdak

²² pd,l kshqfrdak

²² wka;¾ydr kshqfrdak

iakdhq moaO;sh" ie,l+ úg th uOH iakdhq moaO;sh yd m¾hka; iakdhq moaO;sh 

f,i m%Odk fldgia follska iukaú; fõ' tys jHqyh my; ±lafjk o< igykska 

ir,j ±laúh yels h'

iakdhq moaO;sh

uOH iakdhq moaO;sh

fud<h iqIqïkdj
uia;sIalh

wkquia;sIalh

iqIqïkd YS¾Ilh

m¾hka; iakdhq moaO;sh

lmd, iakdhq

 ^hq.,a 12&

iqIqïkd iakdhq 

^hq.,a 31&
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uOH iakdhq moaO;sh

 iakdhq moaO;sfha l%shd md,kh iy iudfhdackh i|yd uOH iakdhq moaO;sh w;sYhska

 jeo.;a fõ' ñksidf.a uOH iakdhq moaO;shg fud<h yd iqIqïkdj wh;a fõ' fud<h"

 ysialn, ;=< msysgd ;sîfuka o" iqIqïkdj lfYarej ;=< msysgd ;sîfuka o" tAjdg

wdrlaIdj ,eî we;'

 fud<h yd iqIqïkdj hk jHqy fol u fukskaÔh mg,j,ska wdjrKh ù we;'

 fud<h ;=< l=yr mj;sk w;r tAjd ;=<;a fukskaÔh mg, w;r;a iqIqïkdfõ uOH

 kd<h ;=<;a mj;sk úfYaIs; jQ ;r,hla we;' th uia;sIal iqIqïkd ;r,h f,i

 ye`Èkafõ' tu.ska bgq lrk lD;H my; olajd we;'

²² fud<hg yd iqIqïkdjg W;ama,jl;dj ^bms,Su& iemhSu

²² lïmk wjfYdaIKh lsÍu

²² úc,kfhka yd laIqø Ôù wdidokj,ska wdrlaId lsÍu

²² WIaK;aj fjkiaùïj,ska wdrlaId ùu'

   fud<h 						              
lmd, l=yrh ;=< fud<h msysgd we;' ñksia fud<h mqoa.,hdf.a foay nßka 1$50la 

muK fõ' fuys kshqfrdak ì,shk ish .Kkla mj;S' fuu kshqfrdakj,g wu;rj 

kshqfrda.a,shd kï ffi, úfYaIhla fud<fha mj;S' fud<h m%Odk jYfhka fldgia 

;=klska iukaú; h' tkï" uia;sIalh" wkquia;sIalh yd iqiqïkd YS¾Ilh hs'

6'28 rEmh - ñksia fud<fha ndysr fmkqu

uia;sIalh

wkquia;sIalh

iqIqïkd YS¾Ilh

fud<fha ndysrhg jkakg iakdhq ffi, foay msysgd we;s w;r tajd w¿ meye;s fõ' 

tu ffi, foay OQir øjH f,i ye`Èkafõ' Bg we;=<;ska iakdhq ;ka;= msysghs' iakdhq 

;ka;= iqÿ meye;s uh,Ska fldmq iys; neúka Yafõ; øjH f,i ye`Èkafõ'

²² fud<h
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fud<fha fldgia ksÍlaIKh lsÍu

wjYH øjH yd WmlrK (¡ 	 CISrmdhs fud<hl kso¾Ylhla$ wdlD;shla

l%uh (¡    	 CISrmdhs fud<hl kso¾Ylhla$ wdlD;shla  f.k 

tys fldgia y`ÿkd.kak' ^.=re;=ud$.=re;=ñhf.a 

iyfhda.h ,nd.kak& 

l%shdldrlu 6'5

uia;sIalh

wkquia;sIalh
iqIqïkd 

YS¾Ilh

iqIqïkdj

uia;sIalh

msáhqgßh

yhsfmd;e,ui

6'29 rEmh -¡ ñksia fud<fha Èlalv

ñksia fud<fha úYd,;u 

fldgi uia;sIalhhs' 

uia;sIalh jï yd 

ol=Kq jYfhka w¾O 

f.da, follg fn§ 

mj;S' uia;sIal ndyslh 

w;sYhska ixj,s; 

ùfuka ndyslfha mDIaG 

j¾.M,h jeä ù ;sfí' 

jï uia;sIal w¾Of.da,h 

u.ska foayfha ol=Kq 

Nd.h o" ol=Kq uia;sIal 

w¾Of.da,h u.ska foayfha jï Nd.h o md,kh lrhs'

uia;sIalfha lD;H 

²² m%;s.%dylj, isg meñfKk wdfõ. ,nd .ekSu;a" tu wdfõ.j,ska ,efnk 

ixfõ§ f;dr;=re f;areï .ekSu;a tu f;dr;=re .nvd lsÍu;a isÿ lrhs'

²² oDIaáh" Y%jKh" ri" .kaOh" fõokdj" WIaK;ajh jeks ixfõok m%;s.%yKh 

lsÍu'

²² bf.kSu" is;Su" nqoaêh jeks Wiia udkisl l%shd we;s lrhs'

²² bÉPdkq. fmaYs ^lxld, fmaYs& ixfldapk md,kh lrhs'

wkquia;sIalh

uia;sIalfha wmr fldgig jydu my<ska wkq uia;sIalh msysgd ;sfí' th w¾O f.da, 

follska iukaú; fõ' tys u;=msáka OQir øjH yd .eUqßka Yafõ; øjH we;'
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wkquia;sIalfha lD;H 

²² foay iu;=,s;;dj mj;ajd .ekSu

²² bÉPdkq. fmaYs l%shdldÍ;ajh md,kh lsÍu

²² foayfha p,k ksishdldrj isÿ lsÍug odhl ùu

iqIqïkd YS¾Ilh 

wkquia;sIalhg msgqmiska wOrj iqIqïkd YS¾Ilh msysgd ;sfí' iqIqïkd YS¾Ilh Ôù 

nj mj;ajd .ekSug wÞ< jeo.;a l%shdj,s md,kh lrk uOHia:dkhls'

iqiqïkd YS¾Ilfha lD;H

²² yD;a iamkaok fõ.h

²² Yajikh jeks wksÉPdkq. l%shd md,kh lsÍu

²² jukh" leiai" lsúiqï hdu" blaldj yd .s,Su jeks m%;Sl l%shd  md,kh lsÍu

²² iqIqïkdj

6'30 rEmh - ñksidf.a iqIqïkdfõ yrialvla

Yafõ; øjH

OQir øjH

uOH kd,h

iqIqïkd iakdhqj

iqIqïkdj iqIqïkd YS¾Ilfha wOÍh j wdrïN ù lfYareldj ;=<ska .uka lrk 

kd<dldr jHqyhls' iqIqïkdfõ ndysrhg jkakg Yafõ; øjH o (White matter) 
wNHka;rhg jkakg OQir øjH o (Grey matter) msysghs'  iqIqïkdj fomiska 

iuñ;sl hq., f,i iqIqïkd iakdhq yg.kS' 
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m%;Sl pdmh

6'31 rEmh - m%;Sl pdmh

m%;s.%dyl u.ska 

ixfõol ,nd .ekSu

ixfõol kshqfrdak

wka;¾ydr kshqfrdak

 pd,l kshqfrdak

ldrl u.ska m%;spdr 

oelaùu

ifï jQ fõokd m%;s.%dyl 

W;af;ackh ùu

iqIqïkdj

^wka;¾Ndr kshqfrdakh&

ldrlh 

^fmaYs$.%kaÓ&

ixfõol 

kshqfrdakh

pd,l 

kshqfrdakh

iakdhq moaO;sh u.ska foayfha m%;s.%dyl ^ixfõol& wjhj yd ldrl w;r ukd 

iïnkaëlrKhla mj;ajd .kakd nj wms oksuq' fuys § m%;s.%dylj, isg uOH iakdhq 

moaO;sh fj;g;a uOH iakdhq moaO;sfha isg ldrl fj;g;a wdfõ. iïfm%aIKh 

lrhs' fuf,i iïnkaëlrKh mj;ajd .kakd iakdhq moaO;sfha lD;Huh tallh 

m%;Sl pdmh f,i ye`Èkafõ'

m%;Sl pdmhla i|yd ixfõol kshqfrdakh" wka;¾ydr kshqfrdakh" pd,l kshqfrdakh 

hk kshqfrdak j¾. ;=ku iyNd.s fõ' m%;Sl pdmhl iyNd.S;ajfhka m%;Sl l%shd 

isÿfõ'

m%;Sl l%shd

iuyr wjia:dj, § fud<fha bÉPdkq. ueÈy;aùulska f;drj tkï is;Sulska 

f;drj W;af;ac i|yd m%;spdr ±laùu isÿfõ' fufia W;af;achla i|yd we;sjk 

laIKsl yd wksÉPdkq. m%;spdrhla m%;Sl l%shdjla f,i ye`Èkafõ'
 

m%;Sl ls%hd iqIqïkd m%;Sl ls%hd yd lmd, m%;Sl ls%hd f,i j¾. folls' 

iqIqïkd m%;Sl ls%hd i|yd ksoiqka (- 

yy r;a jQ hul w; .egqKq úg w; jyd bj;g .ekSu

yy mdofha lgqjla weKqkq úg laIKslj mdoh bj;g .ekSu'

lmd, m%;Sl ls%hd i|yd ksoiqka (- 

yy lsúiSu

yy lgg fl< bkSu

yy weismsh .eiSu 
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tÈfkod lghq;= isÿ lsÍfï § Tn w;aolsk m%;Sl l%shd ,shd olajkak'

mejreu  6'8

iajhx idOl iakdhq moaO;sh

iajhx idOl iakdhq moaO;sfhka iakdhq iemfhkafka wksÉPdkq.j md,kh jk 

foayfha wNHka;r wjhjj,g hs' tu ksid fuu iakdhq moaO;sh wksÉPdkq. foay 

l%shd iudfhdackh isÿ lrhs' iqIqïkdj fomi .ex.a,shï fY%aKshla f,i msysgk 

iajhx idOl iakdhq moaO;sh fud<h u.ska md,kh fõ'

iajhx idOl iakdhq moaO;sh m%Odk fldgia follska hqla; h'

²² wkqfõ.s iakdhq moaO;sh

²² m%;Hdkqfõ.s iakdhq moaO;sh

wkqfõ.s yd m%;Hdkqfõ.s moaO;s uÕska idudkHfhka tlsfklg m%;súreoaO l%shd 

we;slrhs' yÈis wjia:djl § jvd;a m%uqLj ls%hdldß jkqfhaa wkqfõ.s moaO;sh hs' 

tu.ska myr§fï fyda m,dhEfï m%;spdrh (Fight or Flight) we;s lrhs'

6'32 rEmh - wkqfõ.S moaO;sh u`.ska l%shd;aul jk myr§fï fyda m,dhEfï m%;spdrh

wkqfõ.s iakdhq moaO;sfha ls%hdldÍ;ajh ksid foayfha isÿjk fjkialï h:d 

;;a;ajhg m;alrkqfha m%;Hdkqfõ.s iakdhq moaO;sh u.sks' tu ls%hdj,s my; 

igykska olajd we;'
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fmkye,s jd;kh 

ùfï YS>%;dj wvq lrhs 

yDo iamkaok 

fõ.h wvq lrhs

yDo iamkaok fõ.h 

jeä lrhs

fÄg i%djh 

W;af;ackh lrhs

fÄg i%djh 

ksfYaOkh lrhs

lKsksldj l=vd fõ

m%;Hdkqfõ.s iakdhq moaO;sh wkqfõ.s iakdhq moaO;sh

lKsksldj úYd, fõ

fmkye,s jd;kh 

ùfï YS>%;dj jeä 

lrhs 

l%udl=xpkh 

ksfYaOkh lrhs

l%udl=xpkh 

W;af;ackh lrhs š™

6'33 rEmh - foay wjhj u; m%;Hdkqfõ.S yd wkqfõ.S iakdhq iemhqu

ridhksl iudfhdackh
iakdhql iudfhdackh fuka u fyda¾fudakuh iudfhdackh o Ôúhl=f.a meje;au 

i|yd b;d jeo.;a fõ' ridhksl iudfhdackh wka;rdi¾. .%kaÓ ^ks¾kd, .%kaÓ& 

u.ska ksmojk fyda¾fudak kï ridhksl øjH u.ska isÿ fõ' fyda¾fudak mßjykh 

i|yd úfYaI kd< fkdue;' tu ksid reêrh Tiafia fuu fyda¾fudak mßjykh 

fõ'

fyda¾fudakj, ,dlaIKsl -

²² ldnksl ixfhda. ùu

²² reêrh u.ska mßjykh ùu

²² lsishï ia:dkhl ksmoù fjk;a ia:dkhl l%shd;aul ùu

²² b,lal wjhj W;af;ackh lsÍu

²² b;d wvq idkaøKhla m%udKj;a ùu
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ñksidf.a wka;rdi¾. moaO;sh

ñksidf.a foayh ;=< wka;rdi¾. .%kaÓ 

6'34 rEmh - ñksidf.a wka;rdi¾. .%kaÓj, msysàu

;hsfrdhsvh

jDIK

äïnfldaI

w.akHdYh
jDlal 

wêjDlal 

.%kaÓ

msáhqgßh

.Kkdjla mj;S' tajdhska m%Odk jkqfha 

yy msáhqgßh

yy ;hsfrdhsvh

yy w.akHdYh

yy wêjDlal

yy m%ckfkaøsh hk .%kaÒka h'

tu wka;rdi¾. .%kaÓj, msysàu 6'34 

rEmfha oelafõ'

wka;rdi¾. .%kaÓj,ska  i%djh jk 

fyda¾fudak lsysmhl f;dr;+re 6'5 

j.=fõ ±lafõ'

j.=j 6'5 - ñksidf.a wka;rdi¾. .%kaÓ  u.ska i%djh lrkq ,nk fyda¾fudak lsysmhla 

 ks¾kd,
.%kaÓh

.%kaÓ msysá ia:dkh fyda¾fudak ld¾hh

msáhqgßh uia;sIalfha 

yhsfmd;e,uig 

my<ska msysghs

j¾Ol fyda¾fudakh fm%daàka ixYaf,aIKh 

jeä lsÍu" idudkH foay 

mgl j¾Okh" 

.d;%d$wiaÓj, j¾Okh 

W;af;ackh lsÍu'

;hsfrdhsvh

 
fn,af,a bÈßmi 

iajrd,hg uola 

my<ska msysghs

le,aisfgdkska

;hsfrdlaiska

reêrfha le,aishï 

uÜgu wvq lsÍu

foayfha mßjD;a;Sh 

fõ.h md,kh lsÍu
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w.akHdYh

    

wdudYh yd 

uydka;%h w;r 

.%yks keïfï 

msysghs

.aÆlf.dka

bkaishq,ska

 .a,hsfldcka .aÆfldaia

njg m;a lsÍu

 .aÆfldaia .a,hsfldcka

njg m;a lsÍu

wêjDlal

.%kaÓ

jDlal u; by<ska 

msysghs

weä%k,ska yÈis wjia:djl § l%shd 

lsÍug foayh iqodkï 

lsÍu

jDIK foayfha l=yrhg 

ndysßka jQ jDIK 

fldaI ;=< msysghs

fgiafgdiafgfrdka mqreIhkaf.a 

oaú;ShSl ,sx.sl ,laIK 

we;s lsÍu Y=l%dKq 

ckkh W;af;ackh 

lsÍu

äïnfldaI jDlalj,g my<ska 

msysghs

Biag%cka 

fm%dfciafgfrdka

ia;%Skaf.a oaú;ShSl ,sx.sl 

,laIK we;s lsÍu yd 

mj;ajd .ekSu" 

.¾NsKSNdjh yd Tmia 

pl%h mj;ajd .ekSu

iuiaÓ;sh (Homeostasis) 
ndysr mßirfha isÿjk fjkiaùïj,ska iajdëkj Ôúhl=f.a foayh ;=< ksh; 

wNHka;r mßirhla mj;ajd .ekSu iuiaÓ;sh f,i ye`Èkafõ'

wNHka;r mßirh f,i y÷kajkqfha foay ffi,j,g ðj;aùu i|yd udOH imhk 

tu ffi, wdikakfhA u mj;sk jgmsgdj hs' foay ffi, jgd mj;sk mgl ;r,h;a 

reêr ffi, jgd mj;sk reêr ma,diauh;a jid jdyskS ;+< we;s jid ;r,h;a 

ñksidf.a wNHka;r mßirhg wh;a fõ'

wNHka;r mßir ;;a;ajfha iq¿ fjkiaùula jqjo th foay ffi,j, l%shdldÍ;ajh 

flfrys w;sYhska n,mdhs' fï ksid Ôjl%shd ksis mßÈ mj;ajd .ekSu i|yd wNHka;r 

mßir idOl ksh; uÜgul fyda ffi,j,g ord.; yels mrdihla ;=< mj;ajd 

.; hq;= h' tfia fkdjqkfyd;a ta i`oyd YÍrh ;=< md,kh úh hq;= idOl fukau 

iuia;sÓfha § ksjerÈ lsÍfï hdka;%K wdrïN fõ' 

wNHka;r mßirfha hdukh l< hq;= idOl

²² reêrfha .aÆfldaia uÜgu

²² foay WIAK;ajh

²² c, ;=,H;dj
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ñksidf.a reêr .aÆfldaia uÜgu hdukh

ksfrda.S jeäysá mqoa.,hl=f.a reêr.; .aÆfldaia idkaøKh reêr 100 ml l 

.aÆfldaia 80-120 mg fõ' reêrfha .aÆfldaia uÜgu hdukh i`oyd bkaishq,ska yd  

.aÆlf.dka fyda¾fudak reêrfha wvquÜgulska mj;S' reêrfha .aÆfldaia uÜgu 

idudkH uÜgug jvd jeä jQ úg w.akHdYfha ,eka.¾yEka§msldj, jQ îgd ffi, 

u.ska bkaishq,ska fyda¾fudakh jeämqr i%djh lrhs' fuu fyda¾fudakh u.ska 

reêrfha we;s .aÆfldaia .a,hsfldcka njg m;alr wlaudfõ ;ekam;a lrhs' ;j;a 

jeämqr we;s .aÆfldaia fïoh njg m;alr fïo mglj, ;ekam;a lrhs' 

reêrfha .aÆfldaia uÜgu idudkH uÜgug jvd wvq jQ úg ^ksrdydrj isá 

wjia:dj,& ,eka.¾yEka§msldj, jQ we,a*d ffi, u.sska .aÆlf.dka i%djh lrhs' 

fuu .aÆlf.dka wlaudj u; l%shdlr ixÑ; .a,hsfldcka .aÆfldaia njg m;alr 

reêrhg ,ndfohs' fuhg wu;rj ixÑ; fïoh o .aÆfldaia njg m;alr reêrhg 

,nd § reêr .aÆfldaia uÜgu idudkH w.hg f.k ths' 

bkaishq,ska yd .aÆlf.dka hk fyda¾fudakj, l%shdldÍ;ajh hgf;a reêr .aÆfldaia 

uÜgu hdukh fõ' bkaishq,ska i%djh fkdùu fyda Wmf;a § îgd ffi, fkdmsysàu 

ksid reêr.; .aÆfldaia uÜgu jeä ù Èhjeähdj we;s fõ'

ñksidf.a foay WIAK;aj hdukh

ñksid wp,;dms i;a;ajfhls' ndysr mßirfha WIaK;ajh fjkia jqjo ksh; foay 

WIaK;ajhla mj;ajd .; yelsùu wp,;dms f,i y÷kajhs' idudkHfhka ñksidf.a 

foay WIAK;ajh 37 0C la muK jqjo 36 0C -- 37'5 0C w;r úp,kh úh yels h'

ñksidf.a foay WIaK;aj hduk uOHia:dkh fud<fha msysá yhsfmd;e,uihs' 

ndysr mßirfha WIAK;ajh wvq jQ úg foay WIaK;ajh wvq ùu j<lajd .ekSug 

yhsfmd;e,ui W;af;ackh ù my; ±lafjk l%shdj,s isÿ lrhs'

²² ifï reêr flaYkd,sld ixfldapkh lsÍu' tu.ska iug iemfhk reêr m%udKh 

wvqùfuka ;dm ydksh je<fla'

²² iafõo .%kaÓ ;==< oyÈh ksmoùu wvq lsÍu' tu.ska ;dm ydksh wvq fõ'

²² ifï frdau Woa.dukh ù iu u;=msg ;dm mßjdrl ia;rhla we;s ùfuka ;dm 

ydksh je<fla'

²² fjú,Su u.sska o ;dmh ksmojd .kS'

ndysr mßirfha WIaK;ajh jeä jQ úg foay WIaK;ajh jeä ùu j<lajd .ekSug 

yhsfmd;e,ui W;af;ackh ùfuka my; l%shdj,s isÿ fõ'

²² ifï flaYkd,sld úia;drKh lsÍu u.sska iug imhk reêr m%udKh jeä 

lrhs' túg reêrh u.ska wNHka;r ;dmh u;=msgg f.k tau jeä lrhs' túg 

isÿjk ;dm ydksh jeä fõ'

²² iafõo .%kaÓ W;af;ackh u.ska oyÈh ksmoùu jeä fõ' oyÈh jdIam ùfï § 

foayfhka ;dmh ,nd .kakd ksid ;dm ydksh jeä ù isrer isis,a fõ'

WIaK;ajh jeä jQ úg yd WIaK;ajh wvq jQ úg § foay WIaK;ajh idudkH uÜgu 

l mj;ajd .ekSu yhsfmd;e,ui u.ska isÿlrhs'
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c, ;=,H;dj hdukh

reêrfha mj;sk c, m%udKh wvq jQ úg msáhqgßh u.ska ADH ^m%;sfu!;%,Hh 

fyda¾fudakh& i%djh fõ' tu ADH jDlal u; l%shdlr jDlalj, § c, m%;sfYdaIKh 

jeä lrhs' ta wkqj uQ;% iu. neyer jk c, m%udKh wvq lrhs'

foayfha mj;sk c, m%udKh jeä jQ úg ADH i%djh ùu wvq ùfuka jDlalj,§ c, 

m%;sfYdaIKh wvq ù uQ;% iu. neyer jk c, m%udKh jeä lrhs'

fï wdldrhg foayfha c, ;=,H;dj hdukh lrhs'

idrdxYh

²² Ôù foay ;=< isÿjk ffcj l%shdj,s lsysmhla f,i ÔrKh" Yajikh" reêr 

ixirKh" nysiai%djh yd iudfhdackh ie,lsh yels h'

²² ÔrKh hkq ixls¾K ldnksl ixfhda. wjfYdaIKh l< yels mßÈ ir, 

;;a;ajhg m;a lsÍfï l%shdj,shhs'

²² wdydr ÔrKh i`oyd tkaihsu jeo.;a jk w;r ldfndayhsfâ%Ü ÔrKfhka 

.aÆfldaia o ,smsv ÔrKfhka fïo wï, yd .a,sifrda,a o fm%daàka ÔrKfhka 

weuhsfkd wï, o wka; M, f,i ,efí'

²² ,smsv ÔrKfha § ,smsv ff;f,daolrKh ioyd ms; Woõ fõ'

²² T!IO j¾." úgñka j¾." uoHidr yd .aÆfldaia wdÈh ÔrKhg ,la fkdù 

reêrhg wjfYdaIKh fõ'

²² Yajikh hkq Ôj l%shd ioyd wjYH Yla;sh ksmojd .ekSug iÔù ffi, ;=< 

§ wdydr TlaiSlrKh lsÍfï l%shdj,sh hs'

²² fmkye,s ;=<g Tlaiscka iys; jd;h we;=¿ lr .ekSu;a ffi,Sh Yajikfha § 

we;sjk ksIam%fhdack jdhquh M, fmkye,sj,ska bj;a lsÍu;a isÿlrk bkaøsh 

moaO;sh Yajik moaO;sh hs'

²² ijdhq fyda ks¾jdhq Yajikfha § ksmojk Yla;sfhka fldgila ;dmh f,i 

uqÞ yefrk w;r b;sß fldgi ridhksl Yla;sh f,i ATP  kï jQ wêYla;s 

ixfhda.fhys ;ekam;a fõ'

²² mßjD;a;Sh l%shdj, § ksmofjk ksIam%fhdack øjH isrefrka neyer lsÍfï 

l%shdj,sh nysiai%djh hs'

²² nysiai%dú øjH neyer lsÍu ioyd ñksia isref¾ we;s nysiai%dú wjhj jkafka 

jDlal" iu yd fmkye,s h'
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²² jDlalj, jHqyuh yd lD;Huh tallh jDlaldKqj jk w;r jDlaldKq ;=< 

ksmofjk khsg%ckSh nysiai%dú øjH wvx.= ;r,h uQ;%% f,i ye|skafõ'

²² uQ;%% ksmoùug yd uQ;%% isrefrka neyer lsÍug iïnkaO jk bkaøsh moaO;sh 

uQ;%%jdyskS moaO;sh hs'

²² isrer ;=< øjH mßjykh lsÍu" laIqø cSùkaf.ka foayh wdrlaId lr .ekSu 

yd iuiaÓ;sh reêr ixirK moaO;sfha ld¾h fõ'

²² reêrh" foaydKqq yd ma,diaufhka iukaú; h'

²² yDoh reêr ixirK moaO;sfha fmdïmh f,i l%shdlrk w;r mqmaMqYsh 

ixirKh yd ixia:dksl ixirKh f,i oaú;aj ixirKhla fmkajhs' 

²² l¾Ksl wdl=xph" fldaIsl wdl=xph yd l¾Ksl-fldaIsl úia;drh hk wjia:d 

;=fkka yD;apl%h iukaú; fõ'

²² jid moaO;sfha jidjdyskS iuQy tl;=jk ia:dk jid .eá;s kï jk w;r 

jid .eá;s ;=< § isrerg we;=¿ jk úIîc úkdY lsÍu isÿfõ'

²² W;af;ac yd m%;spdr w;r ukd iïnkaëlrKhla mj;ajd .ekSu iudfhdackh 

f,i y`ÿkajhs'

²² iakdhq moaO;sh fuka u wka;rdi¾. moaO;sh iudfhdackh i`oyd iyNd.s 

fõ'

²² iakdhq moaO;sfha jHqyuh tallh kshqfrdakh jk w;r lD;Huh tallh 

m%;Sl pdmh fõ'

²² uOH iakdhq moaO;shg fud<h yd iqIqïkdj wh;a fõ'

²² m%;Sl pdmhla i`oyd ixfõol kshqfrdakh" wka;¾ydr kshqfrdakh" yd pd,l 

kshqfrdakh hk kshqfrdak ;=ku iyNd.s fõ'

²² wksÉPdkq. foayl%shd iudfhdackh i`oyd iajhxidOl iakdhq moaO;sh jeo.;a 

fõ'

²² iajhxidOl iakdhq moaO;sh" wkqfõ.S yd m%;Hdkqfõ.S moaO;s f,i tlsfklg 

m%;súreoaO l%shd md,kh i|yd ixúOdkh ù we;'

²² wka;rdi¾. .%kaÓj,ska reêrhg i%djh jk fyda¾fudak u.ska YÍrfha 

ridhksl iudfhdackh isÿ lrhs'

²² ndysr mßirfha isÿjk fjkiaùïj,ska iajdëkj foayh ;=< ksh; wNHka;r 

mßirhla mj;ajd .ekSu iuiaÓ;sh kï fõ'

²² reêrfha .aÆfldaia uÜgu" foay WIaK;ajh yd c, ;=,H;dj hdukh" 

iuiaÒ;sfha § jeo.;a fõ'
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^1&

wdudYh

1

3

4

.%yKsh

2

 	 ñksidf.a wdydr ud¾.fha 

fldgila rEmfha ±lafõ' tA 

iïnkaOfhka wid we;s 

m%Yakj,g ms<s;=re imhkak'

I.  1" 2" 3" 4 hk fldgia kï 

lrkak'

II. wdudYhg <.djk wdydrj, 

;sìh yels

	 a) tkaihsuhla kï lrkak'

	 b) ÔrK M,hla kï lrkak'

III. a) wdudYfha § wdydrhg tlajk tkaihsu folla kï lrkak'

   b) wdudYfha § fm%daàka ÔrKh jkafka w¾O jYfhks' th meyeÈ,s lsÍug  

fm%daàkj, isÿjk úm¾hdih ,shkak'

IV. a) wxl 2 f,i kï lrk ,o wjhjfhka .%yKshg tlaflfrk ÔrK hqIfha 

wvx.= tkaihsu kï lrkak'

b) fïo ÔrKhg n,mdk i%dj folla kï lrkak'

c) tu i%dj fol ksmofjk wjhj kï lrkak'

V. 	 .eiag%hsáia hkq wdydr ÔrK moaO;sh wdY%s; frda.S ;;a;ajhls' tfia tu 

frda.S ;;a;ajh nyq, ùug n,mdk ld,Sk fya;= ;=kla i`oyka lrkak' 

VI.  fm%daàka Ôrl tkaihsu u.ska wdydr ud¾.fha ì;a;sh ÔrKh fkd jkafka  

wehs@

^2& A

B
C

D

 	 	 ñksidf.a Yajik moaO;sfha 

wdYajdi m%Yajdi l%shdj,shg 

wod< wjhjhla yd tys 

wNHka;r jHqyhg wh;a 

fldgila rEmj, ±lafõ'

wNHdih
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a) my; § we;s m%Yakj,g ms<s;=re imhkak'

i). A, B, C, D fldgia kï lrkak'

ii). rEmfha olajd we;s Yajik mDIaGh l=ula o@

iii). tys § jdhq yqjudrej ld¾hlaIuj isÿ ùu ioyd tu Yajik mDIaGfha 	

olakg we;s wkqj¾;k folla ,shkak'

iv). P yd Q reêr kd<j, .uka lrk reêrfha ixhq;sh ie,l+ úg tys we;s 

fjkialï folla ,shkak'

v).  P ;=<ska .,dhk reêrh yDofha l=uk l=àrhla lrd .uka lrhs o@

vi). B yd C fldgia nelaàßhd fyda ffjria u.ska wdidokh ùfuka boóu ksid 

we;sjk frda.S ;;a;ajh l=ula o@

b) ksjerÈ ms<s;=r f;darkak'

i) i;=ka ;=< muKla ksmofjk Yajik M,hla jkqfha l=ula o@

1) Yla;sh   2) CO2      3) t;s,a uoHidrh   4) ,elaála wï,h

ii) ks¾jdhq Yajikh m%fhdackj;a f,i fhdÞ .kakd ksIamdokhla fkd jkafka 

ljrla o@

1) uoHidr     2) Ôj jdhqj     3) mdka    4) fhda.Ü

^3& jDlalfha jHqyuh yd lD;Huh tallfha rEmhla my; ±lafõ'

i) 	 tu jHqyuh yd lD;Huh tallh 

l=uk kulska ye|skafõ o@

ii) 	fuys A, B, C, D, E fldgia kï 

lrkak'

iii)	D ;=< isÿjk l%shdj,sh 

fláfhka meyeÈ,s lrkak'

iv) 	A kd,sldj ;=< .uka lrk 

;r,fhka reêr flaYkd,sld 

;=<g m%;sfYdaIKh jk øjH 

folla kï lrkak

v) 	hï mqoa.,fhl=f.a uQ;%% mÍlaId 

l< úg uQ;%%j, .aÆfldaia wvx.= 

nj fmkS  .sfha h' ta wkqj Tyqg 

we;s frda.S ;;a;aajh l=ula o@ 

uQ;%%j, .aÆfldaia wvx.= ùug 

fya;=j l=ula o@
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^4&	my; ±lafjkafka ñksia reêr ixirK moaO;sfha wdlD;shl rEm igykls' 

th weiqfrka wid we;s m%Yakj,g ms<s;=re imhkak'

ysi yd f.,

w;a

wlaudj

wka;%h

jDlal

wmr .d;%

fmkye,a,

fmkye,a,

wfOdalaI 
Ysrd

wfOdalaI 
Ouks

W;a;r uyd Ysrdj

w
O

r
 u

y
d 

Y
sr

dj

A B
C D

G
F

I

J K

H
L

M

E

i' yDofha A yd D olajd l=àr kï lrkak' 

ii my; ±lafjk reêr jdyskS kï lrkak'

a)	 E		  (c)	 G
b)	 F		  (d)	 H

iii wdydr ud¾.fha isg wlaudjg f.fkk 

.aÆfldaiaj,ska fldgila wlaudfõ 

;ekam;a flfrkafka l=uk øjHhla 

f,i o@

iv wlaudfjka reêr Odrdjg tla jQ .aÆfldaia 

wKqjla jDlaal fj; <.d jk .uka 

ud¾.h fhdod we;s bx.%Sis wl=r 

fhdodf.k ,shkak' 

v tu .aÆfldaia wKqj" wlaudj lrd hdfï § lS 

jrla yDoh ;=<ska .uka lrhs o@

vi E ys wvx.= reêrfha;aa F ys wvx.== reêrfha;a 

we;s fjkialï folla ,shkak'

^5& 	i) my; i`oyka l%shd bgq lrk fud<fha wod< fldgi i|yka lrkak'

		  a. Wiia udkisl l%shd

		  b. yDo iamkaok hdukh

	 	 c. .s,Su md,kh

		  d. bÉPdkq. fmaYs l%shdldÍ;ajh md,kh

(ii) m%;Slpdmhg iyNd.s  jk kshqfrdak i|yka lrkak'

(iii) yÈis wjia:djl § jvd;a m%uqLj l%shdlrk iajhxidOl iakdhq moaO;sfha       	

 Wm moaO;sh l=ula o@
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  mdßNdIsl Yío ud,dj 

wdydr ÔrK moaO;sh Digestive system

ÔrKh Digestion

.%iksldj Pharynx

wkakfi%da;h Oesophagus

fÄg .%kaÓ Salivary glands

wmsðyaúldj Epiglottis

ms; Bile

ff;f,daolrKh Emulsification

l%udl=xpkh Peristalsis

wdu,ih Chyme

WKavql mqÉPh Appendix

.=oh Anus

u, Faeces

u, noaOh Constipation

uyd m%dÖrh Diaphragm

Yajik moaO;sh Respiratory system

Yajikh Respiration

fmkye,s Lungs

m¾Y= Ribs

wka;¾ m¾Y=l fmaYs Intercostal muscles

.¾; Alveoli

ijdhq Yajikh Aerobic respiration

ks¾jdhq Yajikh Anaerobic respiration

khsg%ckSh nysiai%dú øjH Nitrogenous excretory products

nysiai%dú moaO;sh Excretory system

nysiai%djh Excretion
jDlalh Kidney
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uQ;%%jdysksh  Ureter

jDlalSh Ysrdj  Renal vein

jDlalSh Ouksh  Renal artery

uQ;%dYh  Bladder

uQ;%% ud¾.h  Urethra

jDlaldKqj  Nephron

.=Éýldj  Glomerulus

m%;sfYdaIKh  Reabsorption

.=Éýld fmrkh  Glomeurlar filtrate

wNsjdys Ouksldj  Afferent arteriole

wmjdys Ouksldj  Efferent arteriole

fndauka m%djrh  Bowman capsule

ix.%dyl kd,sldj  Collecting duct

reêr ixirKh  Blood circulation

foaydKqq  Blood corpuscles

reêr ma,diauh  Blood plasma

r;= reêrdKq  Red blood corpuscle

lKsld iys; iqÿ reêrdKqq  Granulocytes

lKsld rys; iqÿ reêrdKqq  Non- granulocycts

l¾Ksldj  Atrium

fldaIsldj  Ventricle

oaú;=Kav lmdgh  Bicuspid valve

mqmaMqYSh Ysrdj  Pulmonary vein

mqmamqYSh ixirKh  Pulmonary  cirulation

jid moaO;sh  Lymphatic system

ixia:dksl ixirKh  Systemic cirulation

reêr flaYkd,sld  Blood capillaries

ixia:dksl Ouksh  Systemic artery
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Ouks moaO;sh  Arterial system
Ysrd moaO;sh Venous system

lsÍgl f;%dïfndaish Coronary thrombosis

iudfhdackh Co-ordination

iuiaÓ;sh Homeostasis

m%;Sl pdmh Reflex arc

m%;Sl l%shd Reflex actions 

uOH iakdhq moaO;sh Central nervous system

iajhx idOl iakdhq moaO;sh Autonomic nervous system

m%;Hdkqfõ.S iakdhq moaO;sh Parasympathetic nervous system

wkqfõ.S iakdhq moaO;sh Sympathetic nervous system

wka;rdi¾. moaO;sh Endocrine system
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wï," Niau yd ,jK 07
ridhk úoHdj

tÈfkÞ Ôú;fha fkdfhl=;a lghq;= i|yd wï," Niau yd ,jK Ndú; fõ' wï," 

Niau yd ,jK ms<sn| Tfí fmr ±kqu úuid ne,Sug my; mejerefuys ksr;jkak'

tÈfkÞ Ôú;fha § wm nyq, j Ndú; lrk øjH lsysmhla my; ±lafõ' tAjd 

wï," Niau yd ,jK jYfhka j¾. lr j.=.; lrkak'

foys hqI" ÔjkS ødjKh" m%;Hdï, fm;s" ñ,ala T*a ue.akSishd" o;a fnfy;a" 

úkdlsß" ¨Kq" yqkq" inka" úgñka C fm;s" fia,hska Èhr

mejreu 7'1

7'1	 wï,

Tn by; 7'1 mejreug ms<s;=re iemhSfï § tu ,ehsia;=fõ we;s foys hqI" úkdlsß" 

yd úgñka C wï, hgf;a j¾. lrkakg we;'

úoHd.dr mÍlaIdj, § o Tn úúO wï, Ndú; lr we;' yhsâfrdlaf,daßla wï,h 

(HCl), i,a*shqßla wï,h (H2SO4), khsÜßla wï,h (HNO3) úoHd.drfha § iq,n j 

Ndú; lrk wï, lsysmhls'

 
7'1 rEmh  ¡ iq,n j Ndú; jk wï, lsysmhla7'1 rEmh ¡ iq,n j Ndú; jk wï, lsysmhla

by; wï,j, ridhksl iQ;% i,ld ne,Sfï § tA ish,af,a u ix>gl uQ,øjHhla 

f,i yhsârcka (H) wvx.= nj meyeÈ,s fõ'
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wï,hla hkq l=ula o@  

c,Sh ødjKfha § yhsârcka whk (H+) uqÞ yßk ridhksl ixfhda.hla wï,hla f,i 

ye`oska fõ' yhsâfrdlaf,daßla wï,h c,Sh ødjKfha § my; wdldrhg whkSlrKh 

ù H+ whk uqÞ yÍ'

HCl (aq)  H+ (aq)  +  Cl- (aq)

c,Sh ødjKfha § H+ whk uqÞ yeÍfï m%n,;dj mokï lrf.k wï," m%n, wï, yd 

ÿn, wï, f,i j¾. lr we;'

m%n, wï,

c,Sh ødjKfha § mQ¾K whkSlrKhg ,la fjñka H+ whk uqÞ yßk wï, m%n, 

wï, fõ' bka woyia jkafka tjeks wï,j, wKq ish,a, u c,fha § H+ whkj,g 

yd wÞ< RK whkj,g ú>gkh ù mj;sk njhs' ksoiqkla f,i m%n, wï,hla jk 

yhsâfrdlaf,daßla wï, ødjKhl ksoyia HCl wKq fkd mj;sk w;r H+ whk yd 

Cl- whk muKla we;'

m%n, wï, lsysmhla i|yd ksoiqka iy c,Sh ødjKfha § tu wï, whkSlrKh ù 

we;s wdldrh my; ±la fõ'	

²² yhsâfrdlaf,daßla wï,h (HCl)
	 HCl (aq)  H+ (aq)  +  Cl- (aq)  

²² i,a*shqßla wï,h (H2SO4)
	 H2SO4 (aq)  2H+ (aq)  +  SO4

2- (aq)  

²² khsÜßla wï,h (HNO3)
	 HNO3 (aq)  H+ (aq)  +  NO3 

-(aq)

ÿn, wï,

c,Sh ødjKfha § Nd.sl j whkSlrKh fjñka H+ whk uqÞ yßk wï, ÿn, wï, 

f,i y÷kajkq ,efí' bka woyia jkafka c,Sh ødjKfha § tjeks wï, wKqj,ska 

fldgila muKla H+ whk yd wÞ< RK whk njg ú>gkh jk njhs' whkSlrKhg 

,la fkdjQ wKq c,Sh ødjKfha § wKq wdldrhg u ødjK.; ù mj;S'

ÿn, wï, i|yd ksoiqka(

		  weisála wï,h (CH3COOH)

		  ldfndksla wï,h (H2CO3)

		  fmdiafmdßla wï,h (H3PO4)
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úoHd.dr .nvdj, we;s fndfyduhla wï," idkaø wï, (concentrated acids) fõ' 

tu idkaø wï, c,h iuÕ ñY%  lsÍfuka wjYH idkaøKh iys; ;kql wï, 

(dilute acids) ms<sfh, lr .; yels h' wvq idkaøKh iys; wï, ;kql wï, f,i 

ye`oska fõ' 

wï,j, .=K

 7'2 -rEmh

²² idkaø wï, wvx.= fnda;,aj, f,an,fha olakg 

,efnk" 7'2 rEmfha we;s wka;rdhldÍ i,l=K 

flfrys wjOdkh fhduq lrkak' fuh wÞ< ridhk 

øjHfha úLdol .=Kh ms<sno j bÈßm;a flfrk 

wk;=re weÕùuls' tkï" fuu wï,h ,S" f,day iy 

frÈ jeks øjH iu. .egqKq úg th úLdokhg ,la 

jk w;r ifï ;ejreKq úg ;on, ms<siaiqï we;slrhs' 

fï wkqj wï,j,g úLdol .=K we;s nj ;yjqre fõ'

²² foys hqIj, rih isysm;a lrkak' th weUq,a rihlska 

hqla; h' wï,j, fmdÿ .=Khla jkafka tAjdg ,dlaI‚l weUq,a rihla ;sîu hs'

     ie'hq( úoHd.drfha Ndú; jk wï,j, rine,Su fkd l< hq;= h'

²² ;kql wï," il%sh;d fY%a‚fha yhsârcka ,l=Kq lr we;s ;ekg by<ska msysá 

f,day ^Mg jeks& iuÕ m%;sl%shd lr f,dayfha ,jKh yd yhsârcka jdhqj idohs'

Mg (s) +  2HCl (aq)    MgCl2 (aq)  +  H2
 (g)

²² úoHd.drfha § ldnka vfhdlaihsâ jdhqj ksmoùug isÿ l< mÍlaIKh isysm;a 

lrkak' le,aishï ldnfkaÜj,g ;kql yhsâfrdlaf,daßla wï,h tl;= lsÍfuka 

ldnka vfhdlaihsâ ksmojk ,§'

CaCO3 (s) +  2HCl (aq)    CaCl2 (aq)  + H2O (l) +  CO2
 (g)

ldnfkag$nhsldnfkag iuÕ m%;sl%shdfjka ldnka vfhdlaihsâ ksmoùu 

wï,hl ,dlaI‚l .=Khls'

²² wï," Niau iuÕ m%;sl%shd lr ,jK yd c,h idohs'

my; ±lafjk wï, Niau m%;sl%shdfõ M, f,i fidaähï i,af*aÜ ,jKh 

(Na2SO4) yd c,h iEfohs'    

H2SO4 (aq) +  2NaOH (aq)    Na2SO4 (aq)  + 2H2O (l)

²² wï," ks,a ,sÜuiaj, j¾Kh r;= meyehg yrjhs' fuh wï, y÷kd .ekSug 

Ndú; lrk ir, mÍlaIdjls'
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wï, lsysmhl Ndú; wjia:d

²² yhsâfrdlaf,daßla wï,h

²² jdfka NdKavj, u, bj;a lsÍug

²² wdydr ;dlaIKfha § wiaÒuh fldgiaj,ska fc,áka idÞ .ekSug

²² rdc wï,h iE§ug Ndú; lrhs' ^rdc wï,h (aqua - regia) hkq ms<sfj<ska 1(3 

wkqmd;hg ñY% l< idkaø khsÜßla wï, yd idkaø yhsâfrdlaf,dßla wï, 

ñY%Khls' rka" ma,eákï jeks f,day Èh lsÍu i|yd rdc wï,h Ndú; flf¾'&

²² i,a*shqßla wï,h 

²² wefudakshï i,af*aÜ"  á%m,a iqm¾fmdiafmaÜ jeks fmdfydr j¾. ksmoùu 

i|yd

²² negß weisâ hkq ;kql lrk ,o i,a*shqßla wï,h hs' 

²² idhï j¾." ma,diaála" laId,l ksmoùu i|yd 

²² idkaø i,a*shqßla wï,h úc,ldrlhla f,i 

²² jdhq úh<Su i|yd wÞ< jdhq idkaø i,a*shqßla wï,h yryd nqnq,kh flf¾'

²² weisála wï,h 

²² wdydr ieliSfï § ^úkdlsß& 

²² rn¾ lsß uqoùu i|yd 

²² PdhdrEm mg, ksmoùfï § 

²² lvÞis l¾udka;fha § 

²² fmaI l¾udka;fha § lD;%su kQ,a ksmoùu i`oyd 

7'2	 Niau

Tn by; 7'1 mejreu hgf;a ilia l< j.=fõ Niau hgf;a j¾. l< øjH ms<sno 

wjOdkh fhduq lrkak' ñ,ala T*a ue.akSishd" o;a fnfy;a" inka" yqkq wdÈh 

Niauj,g WÞyrK fõ'

fndfyda Niau >k øjH f,i yuq jk w;r wefudakshd Ndiañl .=K fmkajk 

jdhqjls' úoHd.dr mÍlaIKj, § Niau c,fha Èh lr idÞ .;a c,Sh ødjK Ndú; 

fõ'

úoHd.drfha § nyq, j Ndú; flfrk Niau f,i fidaähï yhsâfrdlaihsâ (NaOH),   
fmdgEishï yhsâfrdlaihsâ (KOH) yd wefudakshd ødjKh (NH4OH) ±laúh yels h'



ridhk úoHdj  	 wï, Niau yd ,jK

196

 7'3 rEmh ¡ iq,N j Ndú; jk Niau lsysmhla

Niauhla hkq l=ula o@

Niauhla hkq c,Sh ødjKhl yhsfv%dlais,a (OH-) whk idkaøKh by< kxjk 

ridhksl ixfhda.hls' ksoiqkla f,i fidaähï yhsâfrdlaihsâ (NaOH) c,Sh 

ødjKfha § my; ±lafjk wdldrhg whkSlrKh ù tys OH- idkaøKh by< 

kexùug Þhl fõ'

NaOH (aq)    Na+ (aq) + OH- (aq)

m%n, Niau

c,Sh ødjKfha mQ¾K f,i whkSlrKh jk Niau m%n, Niau f,i yeÈkafõ' m%n, 

Niau lsysmhla i|yd ksoiqka iy c,Sh ødjKfha § tu Niau whkSlrKh ù we;s 

wdldrh fufia h'

²² 	 fidaähï yhsâfrdlaihsâ (NaOH)   
	 NaOH (aq)    Na+ (aq)  + OH- (aq)

²² 	 fmdgEishï yhsâfrdlaihsâ (KOH) 
	 KOH (aq)    K+ (aq)  + OH- (aq)

ÿn, Niau

c,Sh ødjKfha § Nd.sl jYfhka whkSlrKh jk Niau" ÿn, Niau f,i ye¢kafõ'

	 ksoiqka (	wefudakshd ødjKh (NH4OH) 
	

Niauj, .=K

²² w;ska iam¾Y l< úg" inka jeks ,siaik .;shla ±fka'

	 ie'hq( úoHd.drfha we;s Niau iam¾Y lsÍfuka j<lskak'

²² Niau" wï, iuÕ m%;sl%shd lr ,jK yd c,h idohs'

2NaOH (aq)  + H2SO4 (aq)   Na2SO4 (aq)  + 2H2O (l)
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²² Niau" r;= ,sÜuiaj, j¾Kh ks,a meyehg yrjhs' fuh Niau y÷kd .ekSug 

Ndú; lrk ir, mÍlaIdjls'

Niau w;ßka c,fha fyd¢ka Èhjk Niau laIdr f,i ye`oska fõ'

ksoiqka(	 fidaähï yhsâfrdlaihsâ (NaOH) 
	 fmdgEishï yhsâfrdlaihsâ (KOH)
	 wefudakshd ødjKh (NH4OH)
Niau lsysmhl Ndú; wjia:d

²² fidaähï yhsâfrdlaihsâ Niauh 

²² inka" lvÞis" lD;%su fiao yd idhï j¾. ksmoùug 

²² m%n, Niauhla f,i ridhkd.dr lghq;=j, § 

²² fmÜfg%da,shï ksIamdok msßmyÿ lsÍfï § 

²² ue.akSishï yhsâfrdlaihsâ Niauh

²² Worfha wï, .;sh iukh lsÍug m%;swï,hla (antacid) f,i ue.akSishï 

yhsâfrdlaihsâ wj,ïnh ^ñ,ala T*a ue.akSishd& fhdod .kS'

²² iSks l¾udka;fha § Wlame‚ ixY=oaO lsÍug

o¾Yl Ndú;fhka wï, ¡ Niau y÷kd.ekSu

o¾Yl Ndú;fhka wï, yd Niau  y÷kd.ekSu

wjYH øjH (-¡  ks,a ,sÜuia" r;= ,sÜuia" fu;s,a Tf¾kaÊ" msfkdama;e,Ska jeks 

o¾Yl" foys hqI" ;kql yhsâfrdlaf,daßla wï,h" ;kql i,a*shqßla wï,h" 

úkdlsß" ;kql fidaähï yhsâfrdlaihsâ" inka Èhr

l%uh (-¡ fuys ±lafjk c,Sh ødjKj,g by; ±lafjk o¾Yl tl;=lr ksÍlaIKh 

igyka lrkak'

7'1  j.=j

ødjKh ,sÜuia r;=$ ks,a fu;s,a Tf¾kaÊ msfkdma;e,Ska

;kql yhsâfrdlaf,daßla wï,h 

foys hqI

;kql i,a*shqßla wï,h

úkdlsß

;kql fidaähï

yhsâfrdlaihsâ ødjKh

inka Èhr

l%shdldrlu 7'1
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Tfí ksÍlaIK my; j.=j iuÕ iiod wÞ< ødjKh wï,hla o" Niauhla o hkak 

y`ÿkd.kak'

7'2 j.=j 

o¾Ylh wdï,sl j¾Kh Ndiañl j¾Kh

,sÜuia r;= ks,a

msfkdama;e,Ska wj¾K frdai

fu;s,a Tf¾kaÊ r;= ly

o¾Yl Ndú;fhka wï," Niau y`ÿkd.ekSu t;rï u ksjerÈ l%uhla fkd fõ' tfia 

u tu.ska wï, yd Niauj, m%n,;dj ms<sn`o j w.hla ,nd.ekSug o fkdyels h' 

o¾Yl u.ska wÞ< øjHh wï,hla o" Niauhla o hkak o< jYfhka y`ÿkd.ekSu isÿ 

lrkq ,efí'

pH mßudKh

lsishï ødjKhla fldmuK wdï,sl o" ke;fyd;a Ndiañl o hkak m%ldY lsÍu 

i|yd pH mßudKh Ndú; flf¾' fuh fndfyda úg wxl 0 isg 14 olajd fm< .iajd 

we;' tys § wxl fuka u Bg wÞ< j¾Khla o fõ'

7'4 rEmh  ¡ pH mßudKh iy pH m;%j, j¾K fla;-

Ndiañlwdï,sl WÞiSk

fuu mßudKh wkqj c,h jeks WÞiSk øjHj, pH w.h 7ls' wdï,sl ødjKj, pH 
w.h 7g wvq jk w;r Ndiañl ødjKj, pH w.h 7g jeä h' 0 isg 6 olajd wdï,sl 

iajNdjh wvq jk w;r 8 ¡ 14 olajd Ndiañl iajNdjh jeä fõ' 

pH lvÞis

fïjd ,sÜuia m;% fuka l=vd fmd;a fyda frda,a f,i mÍlaIKd.drfha we;' tAjd 

ms<sfh, lr we;af;a o¾Yl lSysmhla tla lsßfuks' ødjKhlg fuu pH m;%hla tla 

l< úg pH m;%hg  ,efnk j¾Kh" j¾K fla;h iu. ixikaokh lsÍfuka wÞ< 

w.h fidhd .; yels h' tA wkqj tu ødjKfha wdï,sl" Ndiañl fyda WÞiSk nj 

y`ÿkd .; yels h' tfuka u wï,fha fyda Niaufha m%n,;dj ms<sn`oj o wjfndaOhla 

,nd.; yels h'

0     1     2      3      4 	  5     6     7      8     9    10     11   12     13   14 
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7'3	 ,jK
tÈfkÞ Ôú;fha § wm nyq, j Ndú; lrk ¨Kq (NaCl), ,jKhls' mdpkh jeks 

frda.S ;;a;aj i|yd fok ÔjkS ødjKh yd frda.Skag fok fia,hska ødjKh o ,jK 

wvx.= ñY%K fõ'

wï," Niau iu. m%;sl%shd lr ,jK idohs' 

ksoiqka (	yhsâfrdlaf,daßla wï,h" fidaähï yhsâfrdlaihsâ iu`. m%;sl%shd 

lsÍfuka fidaähï laf,darhsâ iEfoa' 

	
NaOH (aq)  + HCl (aq)   NaCl  (aq)  + H2O (l)

	 yhsfv%dlaf,daßla wï,h" fmdgEishï yhsâfrdlaihsâ iu`. m%;sl%shd 

lsÍfuka fmdgEishï laf,darhsâ iEfoa' 

	
KOH (aq)  + HCl (aq)   KCl  (aq)  + H2O (l)

	 khsÜßla wï,h ue.akSishï yhsâfrdlaihsâ iu. m%;sl%shd lsÍfuka 

ue.akSishï khsÜf¾Ü iEfoa' 

	 Mg(OH)2 (aq)  + 2HNO3 (aq)   Mg(NO3)2 (aq)  + 2H2O (l))
,jKh iE§fï § tlsfkl iuÕ m%;sl%shd lrk wï,fha fyda Niaufha fyda m%n,;dj 

mokï lrf.k tAjd wdï,sl" Ndiañl fyda WÞiSk .;s.=K fmkajhs'

ksoiqka (	m%n, wï, yd m%n, Niau m%;sl%shdfjka iEfok ,jK" WÞiSk  

,laIK fmkakqï lrhs'

	 fidaähï yhsâfrdlaihsâ m%n, Niauhls' yhsâfrdlaf,daßla wï,h m%n, 

wï,hls' tAjd w;r m%;sl%shdfjka iEfok fidaähï laf,darhsâ WÞiSk 

,jKhls'

	 NaOH (aq)  + HCl (aq)   NaCl  (aq)  + H2O (l)

,jKj, .=K

	 ,jK iaMálrEmS" >k ixfhda. fõ' fndfyduhla ,jK c,fha Èh fõ' 

idudkHfhka ,jKj,g by< øjdxl yd ;dmdxl we;'

,jK lsysmhl Ndú; wjia:d

²² fidaähï laf,darhsâ ,jKh 

7'5 rEmh-fidaähï laf,darhsâ

²² wdydr ms<sfh, lsÍfï § ri ldrlhla f,i 

²² wdydr l,a;nd .ekSfï § mßrlaIKldrlhla f,i 



ridhk úoHdj  	 wï, Niau yd ,jK

200

²² laf,daÍka" yhsâfrdlaf,daßla wï,h jeks ridhksl ixfhda. ksmoùug o 

fidaähï yhsâfrdlaihsâ ksmoùug o fid,afõ l%ufhka fidaähï ldnfkaÜ 

ksmoùug o ueá NdKav .af,aia lsÍfï § o inka j¾. iE§fï § yd iï moï 

lsÍfï § o Ndú; lrhs'

²² fldm¾ i,af*aÜ ,jKh

²² lDIsld¾ñl lghq;=j, § È,Sr kdYlhla f,i 

²² ridhksl m%;sldrl iEÈfï § ^fnkälaÜ yd f*a,sx 

ødjK& 

²² úoHq;a f,daydf,amkfha § 

²² idhï l¾udka;fha § 

7'4 WÞiSskslrKh

wdudYfha wï, .;sh ksid we;s jk wmyiq;d uÕyeÍug Ndiañl øjHhla jk 

m%;Hdï, fm;s Ndú; lrk nj Tn okakd lreKls' Bg fya;= Tn fidhd n,d 

;sfí o@

wï, yd Niau m%;sl%shd lsÍfuka ,jK yd c,h ksmofjk nj Tn úiska wOHhkh 

lrk ,È' yhsâfrdlaf,daßla wï,h yd fidaähï yhsâfrdlaihsâ w;r m%;sl%shdj 

kej; i,ld n,uq'

 HCl (aq) +  NaOH (aq)    NaCl (aq)  + H2O (l)

by; m%;sl%shdfõ M,hla f,i c,h iEÿKq wdldrh i,ld n,uq' wï,h 

whkSlrKfhka ,efnk H+ whk yd Niauh whkSlrKfhka ,efnk OH- whk 

iïnkaO ù c, wKq iEfoa' th my; wdldrhg ridhksl iólrKhlska ksrEmKh 

l< yels h'

 H
+ (aq) +  OH- (aq)    H2O (l)

´kE u wï, ¡ Niau m%;sl%shdjl § by; fmdÿ m%;sl%shdj isÿ fõ' fuu l%shdj,sh 

WÞiSkslrKh f,i ye¢ka fõ'

WÞiSkslrKh hkq wï,hlska ksoyiajk H+ whk Niauhlska ksoyia jk OH- whk 

iuÕ iïnkaO ù c, wKq iE§uhs'

fï wkqj wï,hla yd Niauhla m%;sl%shd lr WodiSkSlrKh jQ úg tu ødjHj, 

wdï,sl .=K fuka u Ndiañl .=K o ke;s ù hhs'

7'6 rEmh-fldm¾ i,af*aÜ
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wï, -¡ Niau WÞiSkslrK m%;sl%shd Ndú;fha fhfok wjia:d

²² wdudYfha we;s jk wï, .;sh WÞiSk lsÍu ioyd ñ,ala T*a ue.akSishd fyda 

tjeks m%;swï,hla ^ÿ¾j, Niauhla& Ndú; flf¾'

²² mfiys wdï,sl nj wvq lsÍug w¿" Èh .eiQ yqkq ^w¿ yqkq& jeks Ndiañl øjH 

mig tl;= flf¾'

²² ó ueis oIag lsÍul § fõokdjla we;s jkafka iu ;=<g we;=¿ jk wdï,sl 

úI øjHhla ksid h' oIag l< ia:dkfha fílska fidavd (NaHCO3) jeks ÿ¾j, 

Ndiañl øjHhla fh§fuka fõokdj wvq fõ'

²² fonr úI Ndiañl fõ' tA ksid fonrl= oIag l< ia:dkfha foys hqI" úkdlsß 

jeks ÿn, ;kql wï,hla wdf,am lsÍfuka úI .;sh iy fõokdj iukh 

lr.; yels h'

idrdxYh

²² c,Sh ødjKfha§ H+ whk uqÞ yßk ridhksl ixfhda." wï, f,i ye¢ka fõ'

²² c,Sh ødjKhl OH- whk idkaøKh by< kxjk ridhksl ixfhda. Niau 

f,i ye¢ka fõ'

²² wï,hla yd Niauhla m%;sl%shd lr ,jKhla yd c,h idohs'

²² c,Sh ødjKfha § mQ¾K whkSlrKhg ,la fjñka H+ whk uqÞ yßk wï, 

m%n, wï, f,i o" Nd.sl jYfhka whkSlrKhg ,la fjñka H+ whk uqÞ 

yßk wï, ÿn, wï, f,i o ye¢ka fõ'

²² c,Sh øjKfha § mQ¾K whkSlrKhg ,la fjñka OH- whk idkaøKh by< 

kxjk Niau m%n, Niau f,i o" Nd.sl j whkSlrK ù OH- whk idkaøKh 

by< kxjk Niau ÿn, Niau f,i o ye¢ka fõ'

²² wï, yd Niau hk fol u o¾Yl iu. j¾K úm¾hdih we;slrhs'

²² wï,hla my< pH w.hla .kakd w;r Niauhla by< pH w.hla olajhs'

²² wï, fndfyda f,day iu. m%;sl%shd lr yhsârcka jdhqj uqla; lrhs' wï," 

ldnfkag fyda nhsldnfkag iu. m%;sl%shd lr ldnka vfhdlaihsâ jdhqj 

uqla; lrhs'

²² wï,hla yd Niauhla m%;sl%shd lsÍfuka ,jK iEfoa'

²² ,jKhla wdï,sl fyda Ndiañl fyda WÞiSk ,laIK fmkajhs' th r|d 

mj;skafka ,jKh iE§u i|yd Þhl jQ wï,fha fyda Niaufha m%n,;dj 

wkqj h'
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²² wï, Niau w;r m%;sl%shdfõ § wï,h uqÞ yßk H+ whk Niauh uqodyßk 

OH- whk iuÕ iïnkaO ù c, wKq iE§u WÞiSklrKh f,i ye¢ka fõ'

²² yhsâfrdlaf,daßla wï,h" i,a*shqßla wï,h" weisála wï,h úúO lghq;= 

i|yd iq,N j Ndú; jk wï, lsysmhls'

²² fidaähï yhsâfrdlaihsâ" ue.akSishï yhsâfrdlaihsâ úúO lghq;= i|yd 

Ndú; jk Niau j¾. folls'

²² fidaähï laf,darhsâ yd fldm¾ i,af*aÜ úúO lghq;= ioyd Ndú; jk 

,jK j¾. folls'

1'	 my; ±lafjk jdlH iïmQ¾K lrkak'

¸&	 fidaähï yhsâfrdlaihsâ iy '''''''''''''''''''''''''''''''''''''''' wï,h m%;sl%shd lr 

fidaähï laf,darhsâ iy c,h idohs'

¸¸&	 le,aishï ldnfkaÜ iy yhsâfrdlaf,daßla wï,h m%;sl%shd lr 

''''''''''''''''''''''''''''' jdhqj uqla; lrhs'

¸¸¸&	 fmdgEishï yhsâfrdlaihsâ iy i,a*shqßla wï,h m%;sl%shd lr 

''''''''''''''''''''''' iy '''''''''''''''''''''''''''''' idohs'

¸¹&	 ''''''''''''''''''''''''''''''''''' wï,h iy ''''''''''''''''''''''''''''' yhsâfrdlaihsâ m%;sl%shd 

lr ue.akSishï khsÜf¾Ü idohs'

¹&	 '''''''''''''''''''''''''''''''' wï,h ue.akSishï iu`. m%;sl%shd lr ''''''''''''''''''''''''''' 

jdhqj uqla; lrñka ue.akSishï laf,darhsâ ,jKh idohs'

2'	 fidaähï yhsâfrdlaihsâ" ;kql yhsâfrdlaf,daßla wï,h iy fidaähï 

laf,darhsâ ødjKj, kï fkdlrk ,o kso¾Yl ;=kla Tng imhd § ;sfí' 

Tng imhd we;af;a ks,a ,sÜuia m;% mu‚' tAjd muKla Wmfhda.S lr .ksñka 

by; ødjK ;=k tlsfklska fjka lr y÷kd .kafka flfia o@

3'	 fï iuÕ § we;s ødjK ,ehsia;=fjka f;dard.;a ødjK fhdÞ ysia;eka iïmQ¾K 

lrkak'

H2SO4(aq),  HCl (aq),  NH3(aq),  H2O(l),  Ca(OH)2 (aq),  CH3COOH(aq)

¸&	 r;= ,sÜuia m;% ks,a meye .kajkafka '''''''''''''''''''''' iy '''''''''''''''''''' u.sks'

¸¸&	 m%n, wï, f,i ls%hd lrkafka '''''''''''''''''''''''''''' iy '''''''''''''''''''''''''''''' fõ'

¸¸¸&	 pH w.h 7g jvd jeäjkafka ''''''''''''''''''''''''''''''' iy '''''''''''''''''''''''''''' j,hs'

wNHdih
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  mdßNdIsl Yío ud,dj 
wï,h              -  Acid
Niauh              -  base
,jK               -  Salt
WÞiSkslrKh      -  Neutralisation
m%n, wï,h            -  Strong acid
ÿn, wï,h             -  weak acid 
m%n, Niauh            -  Strong base 
ÿn, Niauh            -  weak base
pH mßudKh          -  pH scale 
pH lvÞis               -  pH papers.

¸¹&	 ksjfia § úkdlsß jYfhka Ndú; jkafka ;kql lrk ,o '''''''''''''''' 

fõ'

¹&	 ifuys ;ejereKq úg .eUqre ms,siaiSï isÿjkafka ''''''''''''''''''''''' u.sks'

¹¸&	 le,aishï i,af*aÜ ,jKh iEfokafka'''''''''''''''''''''''' iy ''''''''''''''''''''''''''''' 

w;r m%;sl%shdfjks'

4'	  i)  my; ±lafjk ødjK pH w.h jeä jk wkqms<sfj<g ilia lrkak'

        fidaähï yhsâfrdlaihsâ" i,a*shqßla wï,h" c,h" úkdlsß 

¸¸&	 ;kql yhsâfrdlaf,daßla wï,h" ;kql fidaähï yhsâfrdlaihsâ yd 

weisála wï,h hk ødjK w;ßka fidaähï ldnfkaÜ iu`. m%;sl%shdjla 

fkd olajkafka ljrla o@

¸¸¸&	 lyô,shd .EjqKq úg leiSula iy wêl ±ú,a,la we;s jkafka tys wvx.= 

f*dañla wï,h ksid h' tu ±ú,a, wvq lr .ekSu i|yd ifuys ;ejÍug 

iqÿiq øjHhla fhdackd lrkak'

o¾Yl                     -  Indicator
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ridhksl m%;sl%shd wdY%s; 
;dm úm¾hdi 08

ridhk úoHdj

m%;sl%shdjla isÿ jQ nj ;yjqre lr .ekSug wÞ< idlaIH ms<sn| j Tn 10 fYa%‚fha § 

W.;a lreKq ms<sn| j kej; isysm;a lrkak' ta ms<sn`o j jeäÿrg;a wOHhkh i|yd 

my; l%shdldrlfuys ksr;jkak'

wjYH øjH (	 100 cm3 muK jk l=vd îlr folla" WIaK;ajudkhla iy ùÿre 

l+rla" >k fidaähï yhsâfrdlaihsâ (NaOH)" >k wefudakshï 

laf,darhsâ (NH4Cl)
l%uh (

îlrhg wvla muK c,h tl;= lr tys WIaK;ajh uek igyka lr .kak' tu 

îlrhg >k fidaähï yhsâfrdlaihsâ iaj,amhla tl;= lr ùÿre l+frka l,;d 

kej; WIaK;ajh uek igyka lr.kak' Tfí ksÍlaIK i|yka lrkak'

wfkla îlrhg o wvla muK c,h oud tys o WIaK;ajh igyka lr.kak' tu 

îlrhg >k wefudakshï laf,darhsâ iaj,amhla tla lrkak' ùÿre l+frka l,;d 

kej; WIaK;ajh igyka lr.kak' Tfí ksÍlaIK i`oyka lrkak'

l%shdldrlu 8'1

>k fidaähï yhsâfrdlaihsâ c,fha Èhùfï § WIAK;ajh by< hk nj;a >k 

wefudakshï laf,darhsâ c,fha Èhùfï § WIaK;ajh my< hk nj;a ksÍlaIKh l< 

yels h' by; wjia:d foflys § isÿ jk WIAK;aj fjkiaùïj,g fya;=j tA wdY%s; 

j isÿjk ;dm úm¾hdih hs' 

>k fidaähï yhsâfrdlaihsâ c,fha Èh ùfï § WIaK;ajh by< hEug fya;=j l=ula o@  

tys§ ;dmh msg ù we;s neúka WIaK;ajh by< hhs'

>k wefudakshï laf,darhsâ c,fha Èh lrk úg WIaK;ajg my< .sfha wehs@  

tys § ;dmh wjfYdaIKh l< neúka WIAK;ajh my< hhs'

WIaK;aj fjki hkq uqla; jQ fyda wjfYdaIKh jQ fyda ;dm m%udKfha ñïula f,i 

ie,lsh yels h' 

ridhksl m%;sl%shd wdY%s; ;dm úm¾hdi ms<sn| j jeäÿrg;a wOHhkh i|yd my; 

l%shdldrlfuys ksr; fjuq'
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wjYH øjH (	 l=vd îlrhla" ue.akSishï má lene,a,la" ;kql yhsâfrdlaf,daßla 

wï,h" WIaK;ajudkhla

ls%hdj (	 l=vd îlrhg ;kql yhsâfrdlaf,daßla wï, ødjKfhka 10 cm3la 

muK tla lr tys WIAK;ajh uek .kak' Bg 2 cmla muK È. 

ue.akSishï má lene,a,la oukak' m%;sl%shdj wjidkfha h<s;a 

WIaK;ajh uek.kak' Tfí ksÍlaIK igyka lrkak'

l%shdldrlu 8'2

ue.akSishï f,dayh" yhsâfrdlaf,daßla wï,h iu. m%;sl%shd lrk úg WIAK;ajh 

by< f.dia we;' tkï" fuu m%;sl%shdj isÿ ùfï § ;dmh msg fõ' ;dmh msglrñka 

isÿ jk ridhksl m%;sl%shd ;dmÞhl m%;sl%shd f,i ye`oska fõ' ;dmÞhl m%;sl%shd fufia 

ir, j ksrEmKh l< yels h'

m%;sl%shl  M,  +  ;dmh

;dmÞhl m%;sl%shdjl§ fuf,i ;dmh msgùug fya;=j M, i;= Yla;sh m%;sl%shl i;= 

Yla;shg jvd wvqùu hs'

;dmÞhl m%;sl%shdjla 8'1 rEmfha ±lafjk wdldrhg Yla;s uÜgï igykla u.ska 

ksrEmKh l< yels h'

8'2 l%shdldrlfuys wOHhkh l< ;dmÞhl m%;sl%shdj 8'2 rEmfha ±lafjk wdldrhg 

Yla;s igyklska ±laúh yels h'

Mg (s) + 2HCl (aq)  MgCl2 (aq) + H2 (g)  + ;dmh

m%;sl%shl

M,

Yla;sh 

msg fõ

Yla;sh

Mg(s) + 2 HCl(aq)

MgCl2(aq)+ H2(g) 

Yla;sh 

msg fõ

Yla;sh

8'1 rEmh -¡ ;dmodhl m%;sl%shdjla i`oyd Yla;s uÜgï igyk 8'2 -rEmh-- ue.akSishï yd 

yhsâfrdlaf,daßla wï,h w;r 

m%;sls%hdj i|yd Yla;s uÜgï igyk 
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wjYH øjH (	 l=vd îlrhla" isÜßla wï, ødjKhla" fidaähï nhsldnfkaÜ 

ødjKh

l%uh (	 l=vd îlrhg isÜßla wï, ødjKfhka 10 cm3la muK oud tys 

WIaK;ajh igyka lr .kak' fidaähï nhsldnfkaÜ ødjKfha o 

WIaK;ajh igyka lr.kak' fidaähï nhsldnfkaÜ ødjKfhka 

10 cm3la muK isÜßla wï,h iys; ìlrhg oud l,;d WIaK;ajh 

igyka lr.kak' Tfí ksÍlaIK i`oyka lrkak'

l%shdldrlu 8'2

isÜßla wï,h iy fidaähï nhsldnfkaÜ w;r m%;sl%shdj isÿ jk úg WIAK;ajh 

my< hhs' isÜßla wï,h" fidaähï nhsldnfkaÜ iu. m%;sl%shd lrk úg WIaK;ajh 

my< hdug fya;=j ;dmh wjfYdaIKh ùu hs' ;dmh wjfYdaIKh lrñka isÿ jk 

m%;sl%shd ;dmdjfYdaIl m%;sl%shd f,i ye`Èka fõ'

;dmdjfYdaIl m%;sl%shdjla my; wdldrhg ir,j ksrEmKh l< yels h'

;dmh + m%;sl%shl  M,    

;dmdjfYdaIl m%;sl%shdjl § fuf,i ;dmh wjfYdaIKh ùug fya;=j m%;sl%shl i;= 

Yla;shg jvd M, i;= Yla;sh jeä ùuhs'

;dmdjfYdaIl m%;sl%shdjla 8'3 rEmfha ±lafjk wdldrhg Yla;s uÜgï igykla 

u.ska ksrEmKh l< yels h'

M,

m%;sl%shl

Yla;sh

Yla;sh wjfYdaIKh fõ

    8'3 rEmh -¡ ;dmdjfYdaIl m%;sl%shdjla i|yd Yla;s uÜgï igyk

ridhksl m%;sl%shdjl § isÿ jk Yla;s úm¾hdih m%udKd;aul j fiùu i|yd my; 

±lafjk l%shdldrlfuys ksr; fjuq'
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fidaähï yhsâfrdlaihsâ (NaOH) yd yhsâfrdlaf,daßla wï,h (HCl) w;r 

m%;sl%shdfõ ;dm úm¾hdih mÍlaIKd;aul j ks¾Kh lsÍu

wjYH øjH (	 2 mol dm-3  fidaähï yhsâfrdlaihsâ ødjKh  50 cm3, 2 mol dm-3  

yhsâfrdlaf,daßla ødjKh 50 cm3, 100 cm3 îlr 2la" 0 - 100 0C 

mrdih we;s WIaK;ajudkhla" fmd,siaghsÍka ̂ ßðf*daï& fldamamhla" 

ùÿre l+rla

l%uh (

mßjdrl mshk

WIAK;ajudkh
ùÿre l+r

ñY%Kh

fmd,siaghsÍka fldamamh

8'4 rEmh

l=vd îlr folg fjk fjk u fidaähï yhsâfrdlaihsâ ødjKfha 50 cm3la o 

yhsâfrdlaf,daßla wï, ødjKfhka 50 cm3la o ne.ska ñkqï irdj wdOdrfhka 

uek.kak' WIAK;ajudkh wdOdrfhka tu ødjK fofla wdrïNl WIaK;aj 

uek igyka lr.kak'

^Niau ødjKfha WIAK;ajh uekSfuka miq wï, ødjKfha WIAK;ajh uekSug 

fmr WIAK;ajudkh fidaÞ.kak'& ±ka fuu ødjK fol fmd,siaghsÍka fldamamhg 

oud ùÿre l+frka l,;d ,efnk Wmßu WIaK;ajh igyka lr.kak'

l%shdldrlu 8'3
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m%;sl%shdj wdYs%; ;dm úm¾hdih my; iólrKh weiqfrka .Kkh l< yels h'

Q = m c θ

m	 =	 ;dm yqjudrej iïnkaO øjH ialkaOh ^ñY%Kfha ialkaOh&

c	 =	 ;dm yqqjudrej iïnkaO øjHfha úYsIag ;dm Odß;dj ^ñY%Kfha ú' ;d' Od&

θ	 =	 ñY%Kfha isÿ jQ WIAK;aj fjki ̂  Wmßu WIaK;ajh - wdrïNl WIAK;ajh&

wdrïNfha § Niau yd wï, ødjK fofla WIAK;aj wiudk kï wdrïNl WIAK;ajh 

f,i tAjdfha uOHhkh w.h .; hq;= h'

fuu .Kkh lsÍu isÿ lrkqfha fidaähï yhsâfrdlaihsâ yd yhsâfrdlaf,daßla 

wï,h w;r m%;sl%shdfõ uq¿ ;dm m%udKh u ødjK 100 cm3 ys WIAK;ajh by< 

kexùug fh§ we;s nj Wml,amkh lrñks' ;j o ñY% lsÍug fhdÞ.kq ,enqfõ 

;kql ødjK neúka ñY%Kfha úYsIag ;dm Odß;dj c,fha úYsIag ;dm Odß;djg 

iudk hehs o" ñY%Kfha >k;ajh" c,fha >k;ajhg iudk hehs o Wml,amkh lrkq 

,efí'

c,fha úYsIag ;dm Odß;dj	 =	 4200 J kg-1 0C-1

c,fha >k;ajh	 =	 1 g cm-3

tuksid c,h 100 cm3l ialkaOh	 =	 100 g

mrSlaIKfha oS ksrSlaIKh l< WIaK;aj fjkia ùu fi,aishia wxYl 10la hehs 

i,luq'

	 Q	 =	 m c θ

	 =	 100
1000  

kg x 4200 J kg-1 0C-1 x 10 0C

	 =	 4200 J
fuys § ,efnkqfha 2 mol dm-3 fidaähï yhsâfrdlaihsâ 50 cm3la 2 mol dm-3 
yhsâfrdlaf,daßla wï,h 50 cm3 la iu`. m%;sl%shd l< úg isÿ jk ;dm úm¾hdih hs'
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fuu mßlaIKh isÿ lsÍfï § ,efnkqfha" fidaähï yhsâfrdlaihsâ øjK 

50 cm3 l we;s ujq, m%udKh yhsâfrdlaf,daßla wï, ødjK 50 cm3 l we;s 

ujq, m%udKh iu. m%;sl%shd lr msg jk ;dm m%udKhhs'

2 moldm-3 NaOH 50 cm3l we;s NaOH ujq, m%udKh	 =	 2
1000  × 50 

	 =	 0.1 mol
2 moldm-3   HCl 50 cm3l we;s HCl ujq, m%udKh	 =	  2

1000  × 50 
	 = 	0.1 mol
tA weiqfrka NaOH 1 molla" HCl 1 molla m%;sl%shd lrk úg msgjk ;dm 

m%udKh .Kkh l< yels h'

NaOH 0.1 molla" HCl 0.1 molla iu. m%;sl%shd lrk úg } =  4.2 kJ
 

msg jk ;dm m%udKh	

NaOH 1 molla" HCl 1molla iu. m%;sl%shd lrk úg msg jk ;dm m%udKh

	
4.2 kJ

0.1 mol 	 =	 42.0 kJ mol-1

fuh NaOH yd HCl w;r m%;sl%shdfõ m%;sl%shd ;dmhhs' ^fuh mÍlaIKd;aul 

w.hls&

wu;r oekqug

fuu mÍlaIKh isÿlsÍfï § mßirhg ;dmh ydksùu;a n`ÿkg ;dmh wjfYdaIKh 

ùu;a isÿ fõ' tu ;dm m%udKh .Kkhg we;=<;a fkdùu fodaIhls' th wju 

lr.ekSu i|yd ;dm mßjdrl fmd,siaghsÍka fldamamhla Ndú; lrkq ,efí' m%;sl%shd 

ñY%Kfha WIaK;ajh ñY%Kh mqrd tAldldr j mej;Sug uka:hla fyda ùÿre l+rla 

Ndú;fhka ñY%Kh fyd¢ka le,;sh hq;= h'

by; mÍlaIKfha§ wm isÿ lf<a c,Sh fidaähï yhsâfrdlaihsâ (NaOH) yd c,Sh 

yhsâfrdlaf,daßla wï,h (HCl) w;r m%;sl%shdfõ ;dm úm¾hdih uekSu hs'

HCl (aq)  + NaOH (aq)    NaCl (aq) + H2O (l)

>k fidaähï yhsâfrdlaihsâ (NaOH(s))  Ndú;fhka o by; mÍlaIKh isÿ l< yels 

h' kuq;a fuys § isÿ jk ;dm úm¾hdih Bg fmr ,enqKq w.hg jvd fjkia fõ'

fï wkqj tl u ridhksl m%;sl%shdjl ;dm Yla;s úm¾hdih" m%;sl%shl yd M, 

mj;sk fN!;sl ;;a;aj ^>k" øj" jdhq" c,Sh& wkqj fjkia jk nj fmkS hhs'

tneúka m%;sl%shdjla wdY%s; j isÿ jk ;dm úm¾hdi m%ldY lsÍfï § m%;sl%shlj, yd 

M,j, fN!;sl ;;a;aj ±laúh hq;= h'

=
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tÈfkÞ Ôú;fha § úúO lghq;= i|yd ;dmÞhl yd ;dmdjfYaIl m%;sl%shd jeo.;a 

fõ' bkaOk oykfhka wms Yla;s wjYH;d imqrd .ksuq' ksoiqka lsysmhla f,i 

flda,a ^.,a wÕre&" Ôj jdhq ^fuf;aka&" fmÜr,a ^yhsâfrdldnk ñY%Khla& ±laúh 

yels h' fuu bkaOk oykfhka msg jk Yla;sh jdyk Odjkh" l¾udka;Yd,dj, 

hka;% iQ;% l%shd;aul lsÍu jeks úúO lghq;= i|yd Ndú; fõ' bkaOk oykh 

;dmÞhl m%;sl%shdjls' wï, yd NIau w;r isÿjk WÞiSkSlrK m%;sl%shd o  ;dmÞhl 

m%;sl%shd h'  cSù foay ;=< isÿ jk ffi,Sh Yajik l%shdj,sh o ;dmÞhl m%;sl%shdjls'

Èh .eiq yqkq ksmoùfï § ms<siaiq yqkqj,g c,h tl;=lrkq ,efí' fuu l%shdj,sfha 

§ wêl ;dmhla msg fõ' fuho ;dmÞhl m%;sl%shdjls'

CaO (s)  + H2O (l)  Ca(OH) 2 (s) 

ó<Õg ;dm wjfYdaIl l%shdj,s ms<sn|j i,ld n,uq'

yß; Ydl ;=< isÿjk m%Ndixiaf,aYK l%shdj Tn wOHhkh lr we;' fuys§ iQ¾h 

Yla;s wjfYdaIKh lrf.k ir, iSks ksIamdokh isÿ fõ' th ;dm wjfYdaIl 

ls%hdj,shls'

6CO2 (g) + 6H2O (l) iQ¾h Yla;sh

laf,dafrda*s,aa
 C6H12O6 (s) + 6O2 (g)

fndfyda ridhksl ixfhda.j, ;dm úfhdackh o ;dmdjfYdaIl l%shdj,shls' yqkq.,a 

oykfhka ms,siaiq yqkq ksmoùu i,ld n,uq'

CaCO3 (s)  CaO (s) + CO2 (g)

fï i`oyd ;dmh wjfYdaIKh flf¾'

idrdxYh

²² iEu ridhksl úm¾hdihla u isÿ jk úg ;dm Yla;s úm¾hdihla o isÿ fõ'

²² ;dmh msglrñka isÿ jk m%;sl%shd ;dmÞhl m%;sl%shd hkqfjka ye`oska fõ'

²² ;dmh wjfYdaIKh lrñka isÿ jk m%;sl%shd ;dmdjfYdaIl m%;sl%shd hkqfjka 

ye`Èka fõ'

²² lsishï m%;sl%shdjl § msg jk fyda wjfYdaIKh jk ;dm m%udKh Q = m c q 
iólrKh fh§fuka .Kkh l< yels h'
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1'	 i)	 ;dmÞhl m%;sl%shdjla yd ;dmdjfYdaIl m%;sl%shdjla hkqfjka Tn woyia  

lrkafka l=ula o@

ii)	 my; oelafjk m%;sl%shd ;dmÞhl fõ o@ ke;fyd;a ;dm wjfYdaIl fõo@

1'	 bámkaoul oykh'

2'	 fidaähï lene,a,la c,hg ±óu'

3'	 hqßhd fmdfydr c,fha Èh lsÍu'

4'	 .aÆfldaia c,hg tl;= lsÍu'

5'	 ms,siaiQ yqkqj,g c,h tl;= lsÍu'

iii)	 my; ±lafjk m%;sl%shdj isÿ ùfï § 822   kJ   mol-1l ;dm m%udKhla uqla; fõ'

2 Na (s) + Cl2 (g)    2 NaCl(s)

fuh Yla;s uÜgï igykla u.ska ksrEmKh lrkak'

02'	úkdlsß ^;kql weisála wï,h& ødjKhl 40 cm3la b;d ;kql yqkq Èhr 

^le,aishï yhsâfrdlaihsâ& ødjKhl 60 cm3la iu`. ñY% lrk ,§' túg 

ñY%Kfha WIaK;ajh 10 0Clska jeä jQ nj fmkqKs'

i)	 by; m%;sl%shdfõ § isÿ jQ ;dm úm¾hdih .Kkh lrkak'

ii)	 by; (i) ys§ Tn fhdod .;a Wml,amk fudkjd o@ fuu m%;sl%shdj 

;dmÞhl o ke;fyd;a ;dmdjfYdaIl o@

²² c,fha >k;ajh } 1000 kg m-3

²² c,fha úYsIag ;dm Odß;dj } 4200 J kg-1 0C-1

wNHdih

  mdßNdIsl Yío ud,dj 

;dmodhl m%;sl%shdj Exothermic reaction

;dmdjfYdaIl m%;sl%shdj Endothermic reaction


