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fj; ks;s mshuksñka  mßmQ¾K;ajh w;a lr.ekqug Tn ieu  ksr;=rej wem lem úh 

hq;= h'

ksoyia wOHdmkfha uydk¾> ;Hd.hla fia fï mqia;lh Tn foda;g msßkefï' fm<fmd;a  

fjkqfjka rch jeh lr we;s iqúi,a OkialkaOhg w¾:iïmkak w.hla ,nd Èh yelafla 

Tng muKs' fuu mdGH .%ka:h ukdj mßYS,kh lrñka keK .=K msß mqrjeishka ù 

wkd.; f,dj taldf,dal lrkakg oefha ish¨ ¥ orejka fj; Èßh iúh ,efíjdhs 

yoj;ska iqn m;ñ' 

fm<fmd;a iïmdok ld¾hh fjkqfjka wm%udK jQ iïm;Aodhl;ajhla iemhQ f,aLl" 

ixialdrl yd we.hqï uKav, idudðl msßjrg;a wOHdmk m%ldYk fomd¾;fïka;=fõ 

ld¾h uKav,fha ieug;a udf.a yomsß m%Kduh mqolrñ' 
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wdOdrlhla f,i fhdod .; yels h'
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úoHd,fha .=re fiajfha kshq;= tia' tï' ixÔj uy;dg;a fnfyúka ia;=;sjka; fjuq'

 fuu fm<fmd; ms<sn|j Tnf.a woyia yd fhdackd fjf;d;a wOHdmk m%ldYk 

fomd¾;fïka;=j fj; fhduq lrk fuka ldre‚lj b,a,d isáuq' 

       f,aLl yd ixialdrl uKav,h
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1'1    laIqø Ôùka

Tn 8 fY%aKsfha § laIqø Ôùka ms<sn|j W.;a lreKq isysm;a lrkak' laIqø Ôùka 

;ks ffi,hlska fyda ffi, lsysmhlska f.dvke.S we;s nj;a" msfhú weig 

meyeÈ,s j fkdfmfkk nj;a Tn wOHhkh lr we;' tu oekqu weiqßka mejreu 

1'1 ys ksr; jkak'

mejreu 1'1

 ² Tn okakd laIqø Ôù ldKav yd tajdg wh;a laIqø Ôùkaf.a f,aLkhla ms<sfh, 

lrkak'

wm wjg mßirfha fuka u wmf.a foayh ;=< o laIqø Ôùyq fjfi;s'

fndfyda laIqø Ôùkaf.a l%shdldß;ajh ñksidg yd wfkl=;a i;a;ajhkag o Ydlj,g o 

ys;lr fõ' iuyr laIqø Ôùyq wys;lr ;;a;aj we;s lr;s'

mDÓúh u; fjfik Ôùka w;ßka b;d mq¿,aj jHdma; jQ iq,n;u Ôù ldKavh 

jkqfha laIqø Ôùka h' laIqø Ôùka b;d ir, jHqyhla ork w;r Tjqkaf.a j¾Ok yd 

m%ckk fõ.h o b;d by< h'

úúO jQ mßir ;;a;aj fuka u úúO fmdaIK wdldrj,g wkqj¾;kh jQ laIqø Ôùyq 

fj;s'

laIqø Ôùka w;r talffi,sl fuka u nyqffi,sl Ôùyq o isá;s' m%Odk laIqø Ôù 

ldKav f,i nelaàßhd" È,Sr" we,a.S yd fm%dfgdfidjd oelaúh yels h' Ôù iy wÔù 

w;rueÈ ,laIK fmkajk ldKavhla f,i ffjria ms<sn|j o laIqø Ôùka hgf;a 

wOHhkh flf¾'

laIqqø Ôùkaf.a Ndú;1

fkdñf,a fnÞyeÍu i|yd h'



úoHdj | laIqqø Ôùkaf.a Ndú; 03úoHdj | laIqqø Ôùkaf.a Ndú;02

j.=j 1'1 wOHhkh lrñka laIqø Ôù ldKav ms<sn|j f;dr;=re úuid n,uq'

j.=j 1'1 - laIqøÔù ldKavj, ,laIK yd ksoiqka 

laIqø Ôù ldKAvh ,laIK ksoiqka

nelaàßhd ² talffi,sl" wKaùlaISh 

Ôù ldKavhls'

² foayh úúO yev iys; h'

² mDÓúh u; b;d mq¿,a j 

iEu mßirhl u jHdma; ù 

we;'

² lsß wdydr ksIamdokfha 
   § Ndú; lrk
   Lactobacillus bulgaricus
² weka;%elaia frda. ldrlh 

Bacillus anthracis
² úkdlsß ksIamdokfha § 

Ndú; lrk
   Acetobacter aceti
² fld<rd frda. ldrlh 

Vibrio cholerae

È,Sr

Mucor

Saccharomyces

² talffi,sl fuka u 

nyqffi,sl È,Sr o we;'

² we;eï È,Srj, m%ckl 

jHqy msfhú weiska mjd 

±l .; yels h' y;= fyj;a 

ìïu,a hkq tn÷ jHqyhls'

² f;;ukh iys; Wmia;r 

u; j¾Okh fõ'

² ñhql¾ (Mucor) fyj;a 

mdka mqia

² hSiaÜ (Saccharomyces) 

fm%dfgdfidjd

r;= reêrdKq Plasmodium 
u.ska wdidokh ùu

Amoeba

Paramecium

Euglena

² talffi,sl wKaùlaISh Ôù 

ldKavhls' 

² we;eï fm%dfgdfidjdjka 

ixprKh i|yd mlaIau 

fyda jHdc mdo fyda lYsld 

fyda orhs'

² c,c mßirj, fuka u Ôù 

foay ;=< o jdih lrhs'

² weónd (Amoeba)
² meróishï (Paramecium)
² tjq.a,skd (Euglena)
² ma,eiafudaähï

   (Plasmodium)



úoHdj | laIqqø Ôùkaf.a Ndú; 03úoHdj | laIqqø Ôùkaf.a Ndú;02

we,a.S

Diatoms

Chlamydomonas

Spirogyra

² talffi,sl fuka u 

nyqffi,sl wdldr o we;'

² iQ;%sldldr fyda ;,idldr 

foay orhs' 

² c, mDIaG u; mdfjk 

wKaùlaISh we,a.S Ydl 

ma,jdx. f,i o ye¢kafõ'

² yß;m%o fyj;a    laf,dafrd*s,a 

j¾Klh wvx.= neúka 

m%NdixYaf,aIK yelshdj 

we;'

² W,ajd jeks iuyr we,a.S 

msfhú weig fmfkhs'

² la,eñfvdfudkdia 

   (Chlamydomonas)
² iamhsfrd.hsrd 

   (Spirogyra)
² vhgu (Diatoms)

ffjri ² bf,lafg%dak wKaùlaISh 

fõ'

² Ôù fuka u wÔù ,laIK 

fmkajhs'

² Ôù foay ;=< § muKla 

.=Kkh fõ'

² ffi,Sh ixúOdkhla 

fkdue;'

² Yajikh" j¾Okh jeks Ôù 

,laIK fkd fmkajhs'

² bka*a¨jkaid ffjrih

² HIV
² bfnda,d ffjrih

² fvx.= ffjrih

) by; j.=fõ olajd we;af;a laIqø Ôùkaf.a úYd,kh l< rEmigyka lsysmhls' tu j.=fõ olajd 

we;s ksoiqkaj, úoHd;aul kduh lgmdvï lsÍu wjYH ke;' 

1'2    laIqø Ôùka Ôj;a jk mßir yd Wmia;r

mDÓúh u; wfkl=;a Ôùka Ôj;a jk ish¨ u mßir moaO;sj, laIqø Ôùyq Ôj;a 

fj;s' mfiys" c,fhys fuka u jdhqf.da,fha lsf,daógr yhla muK by<g hk 

f;la u laIqø Ôù f,dalh me;sr mj;S' Ydl yd i;a;aj foay u;=msg fuka u" foay 

wNHka;rfha mjd laIqø Ôùyq Ôj;a fj;s' udia" ud¿" t<j¿" m,;=re" ñksidf.a iu" 

uqLh" wdydr ud¾.h iy fu!;% ,sx.sl ud¾.h wdÈh laIqø Ôùka jefvk iqúfYaIs 

Wmia;r f,i ie,lsh yels h' fndfyda Ôùkag Ôj;a ùug wmyiq fyj;a wdka;sl 

mßir ;;a;aj hgf;a o laIqø Ôùyq Ôj;a fj;s' tn÷ mßir f,i WKqÈh W,am;a" 

,jK j.=re" fmg%,a yd ãi,a wdÈh oelaúh yels h'
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1'3    laIqø Ôùkaf.a n,mEï

wE; w;S;fha isg u ñksid úúO l¾udka; i|yd laIqø Ôùka Ndú; lr we;' 

tfuka u laIqø Ôùyq mßir iu;=,s;;dj mj;ajd .ekSug o odhl fj;s' tfia jqj o 

frda. ldrlhska f,i l%shd lsÍu iy wdydr krla ùu jeks l%shd u.ska laIqø Ôùyq 

ñksidg wys;lr f,i n,mEï we;s lr;s' 

1'3'1  laIqø Ôùkaf.a ys;lr n,mEï

wd¾Ól m%;s,dN iy m¾fhaIK lghq;= i|yd laIqø Ôùka úYd, jYfhka fhdod 

.efka' tjeks lafIa;% f,i lDIsl¾udka;h" ffjoH úoHdj" úúO l¾udka; iy 

mßir ixrlaIK lghq;= oelaúh yels h' tys § laIqø Ôùka fhdod .kakd wdldrh  

úuid n,uq' 

lDIsl¾udka;h i|yd laIqø Ôùka fhdod .ekSu

 ² cdk ;dlaIKh Ndú;h

1'1 rEmh
rkajka iy,a idudkH iy,a

lDIsl¾udka;fha § fnda. Ydl jeä ÈhqKq 

lsÍu isÿ lrhs' fuys § ksh`.hg Tfrd;a;= 

fok frda. yd m<sfndaO ydksj,g 

m%;sfrdaë fmdaIH .=Kh yd rih jeä Ydl 

ksIamdok ,nd .efka' tfuka u ffcj 

m<sfndaOkdYl f,i yd j,a me<Eá úkdY 

lsÍug o laIqøÔùka Ndú; flf¾' 

úgñka A wvx.= lr fmdaIK .=Kh by< 

kxjd we;s rkajka iy,a ksmoùfï § Erwinia uredovora nelaàßhdjf.a cdk Ndú; 

lrhs ^1'1 rEmh&'

bß`.= Ydlj,g Bacillus thuringiensis wvx.= cdk noaO lsÍfuka m<sfndaOhskag úI 

iys; ridhk øjHhla tys ksmofõ'

 ² khsg%cka ;sr lsÍu

jdhqf.da,fha khsg%cka jdhqj 78]l muK m%;sY;hla

1'2 rEmh - rks, Ydlj, uQ,.eá;s

mj;S' fndfyda Ydlj,g fuu khsg%cka Rcqj 

,nd.; fkd yels h' kuq;a fndaxÑ" uE" oU, jeks 

rks, l=,fha Ydlj, uQ, .eá;s ^1'2 rEmh& ;=< 

fjfik rhsfidaìhï nelaàßhdjg (Rhizobium) 
jdhqf.da,Sh khsg%cka Rcq j ,nd .; yels h' fuu 

l%shdj,sh khsg%cka ;sr lsÍu f,i ye¢kafõ' rks, 

Ydlj, wiajekak jeä lsÍu i|yd jdKsc jYfhka 

ksmojk rhsfidaìhï nelaàßhdj j.d ìïj,g tl;= 

flf¾' ;j o khsg%cka ;sr lsÍug odhl jk" mfiys 
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iajdëkj fjfik weifgdnelag¾ (Azotobacter) jeks nelaàßhd j.d ìïj,g Rcqj 

u tl;= flf¾' fïjd ffcj fmdfydr (Bio fertilizer) f,i ye¢kafõ'

1'3 rEmh - 
ldnksl øjH u.ska fldïfmdaiaÜ ksmoùu

 ² fldïfmdaiaÜ iE§u

laIqø Ôùka fhdod f.k ldnksl øjH 

úfhdackh YS>% lr .ekSfuka fldïfmdaiaÜ 

ksmojkq ,efí ^1'3 rEmh&' fldïfmdaiaÜ 

u.ska mig l%udkql+,j Lksc ,nd § 

Ydl jeãug fhda.H ;;a;ajhla we;s 

lrhs'  fldïfmdaiaÜj, wvx.= ldnksl 

øjH úfhdackh fndfyda úg isÿ lrkq 

,nkafka È,Sr yd nelaàßhd hk laIqø Ôù 

ldKav u.sks' 

 ² ffcj m<sfndaOkdYl f,i Ndú; lsÍu

fnda. j.djg ydks lrk lDñ m<sfndaOhska u¾okh i|yd ffcj m<sfndaOkdYl 

f,i we;eï laIqø Ôùka fhdod .; yels h'

ksoiqk - ie,aùkshd kï c,c j,a me<Eáh úkdY lsÍug Alternaria kï 

   È,Srh Ndú; lrhs'

ffjoH úoHdfõ § laIqø Ôùkaf.a Ndú;

laIqø Ôùka u.ska je<f|k fndfyda f,vfrda. iqj lsÍug ,nd fok m%;sÔjl" 

m%;sYla;slrK tkak;a iy m%;sOQ,l ksmoùu i|yd laIqø Ôùka fhdod .kq ,efí'

 ² m%;sÔjl ksmoùu

1'4 rEmh - m%;sÔjl T!IO j¾.

tla laIqø Ôùhl=f.a foayh ;=< ksmoù fjk;a 

laIqø Ôúhl= úkdY lsÍug fyda wvmK 

lsÍug fhdod.kakd ridhksl øjH m%;sÔjl 

(Antibiotics) f,i ye¢kafõ'

È,Sr iy nelaàßhd hk laIqø Ôù ldKav m%;sÔjl ksmoùug fhdod .kS' m%;sÔjl 

u.ska nelaàßhd fyda È,Sr úkdY l< yels kuq;a ffjri úkdY l< fkd yels h'

m%;sÔjl ñksiqkag m%n,j ydksodhl fkdjqK o ffjoH Wmfoiaj,ska f;drj Ndú; 

lsÍfuka w;=re wdndO we;s úh yels h'

fmksis,ska" wefudlais,Ska" fgg%dihsla,ska" tßf;%duhsiska jeks m%;sÔjl u.ska 

nelaàßhd úkdY lrk w;r .%Sisfhd*q,aùka kï m%;sÔjlh u.ska È,Sr úkdY flf¾'
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wu;r oekqug

 ² iafldÜ,ka; cd;sl wef,laiekav¾ *af,ñx kï 

úoHd{hd úiska m<uq m%;sÔjlh jk fmksis,ska 

(Penicillin) uq,a jrg fidhd.kakd ,§' 

 ² tu m%;sÔjlh Penicillium notatum È,Srh u.ska 

ksmojkq ,efí' 

wef,laiekav¾ *af,ñx

 ² m%;sYla;SlrK tkak;a ksmoùu

m%;sYla;slrK tkak;a f,i wvmK lrk ,o fyda ñh.sh laIqø Ôùka fyda laIqø 

Ôùka ksmojk úI øjH fyda Ndú; flf¾'

 ² wvmK lrk ,o laIqø Ôùka tkak;a f,i Ndú; lsÍu'

   ksoiqka - fmda,sfhda" laIh frda.h" irïm jeks frda. i|yd fokq ,nk 

tkak;a'

 ² ñh.sh laIqø Ôùka tkak;a f,i Ndú; lsÍu'

   ksoiqka - fld<rdj" bka*a¨jkaidj" ghsf*dhsâ WK jeks frda. i|yd fokq 

,nk tkak;a'

 ² úIyrKh lrk ,o OQ,l (Toxins) tkak;a f,i Ndú; lsÍu'

ksoiqka - msg.eiau" .,mg,h jeks frda. i|yd fokq ,nk tkak;a'

 ² laIqø Ôù foay fldgia Ndú; lr cdk bxðfkare ;dlaIKfhka ksmojk 

tkak;a'

ksoiqka - fymghsÜia B i|yd fokq ,nk tkak;

mejreu 1'2

Y%S ,xldj ;=< ,nd fok m%;sYla;slrK tkak;a ms<sn`oj f;dr;=re /ia lrkak'

tu f;dr;=re fhdod f.k m%o¾Yk mqjrejla ilia lr mka;sfha m%o¾Ykh lrkak'

 ² m%;sOQ,l ksmoùu

jHdêckl nelaàßhd u.ska ksmojk Odrlhdf.a l%shdldß;ajhg ydks muqKq jk 

ffcj ridhksl øjH" OQ,l f,i ye¢kafõ' fuu OQ,l" úIyrKh lr m%;sOQ,l 

f,i Ndú; flf¾'

ksoiqka - msg.eiau tkak;

l¾udka; i|yd laIqø Ôùka fhdod .ekSu

wd¾Ól m%;s,dN iy m¾fhaIK lghq;= i|yd úúO laIqø Ôù udÈ,s Ndú; lrhs' 

wd¾Ól jdis ,nd .ekSu i|yd laIqø Ôùka úúO l¾udka; i|yd Ndú; lsÍu" 

ld¾ñl laIqø Ôj úoHdj (Industrial Microbiology) f,i ye¢kafõ'
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my; i`oyka iq¿ mßudK yd uyd mßudK l¾udka; i|yd laIqø Ôùka nyq,j Ndú; 

flf¾'

 ² lsß wdY%s; ksIamdok ^fhda.Ü" uqojk ,o lsß" Öia" ng¾&

 ² Ôjjdhq ksmoùu

 ² f,day ksiaidrKh

 ² Ydl fl¢ wdY%s; ksIamdok

 ² uoHidr ksmoùu

 ² úkdlsß ksIamdokh

 ² fílß l¾udka;h

wu;r oekqug

l¾udka;h fhdod .kakd laIqø Ôùka

uoHidr ksmoùu Saccharomyces cerevisiae

úkdlsß ksIamdokh Acetobacter aceti

fílß l¾udka;h Saccharomyces cerevisiae 

lsß wdY%s; ksIamdok' ^fhda.Ü" uqojk 

,o lsß" Öia" ng¾&

Lactobacillus bulgaricus
Streptococcus thermophilus

Ôjjdhq ksmoùu Methanococcus, Methanobacterium

Ydl fl`È wdY%s; ksIamdok Bacillus corchorus, Bacillus comesii 

f,day ksiaidrKh Acidithiobacillus ferrooxidans, Thiobacillus 
ferrooxidans

1'5 rEmh - Ôj jdhq ksmoùu

 ² Ôjjdhq ksIamdokh

f.du" msÿre jeks ldnksl øjH yd c,h 

wvx.= ñY%Khla Ôjjdhqj ksIamdokh lsÍug  

Ndú; lrhs' fuu ldnksl Wmia;r u; 

Methanococcus jeks ks¾jdhq nelaàßhd 

l%shdlr Ôj jdhqj ksmojhs' tys m%Odk jYfhka 

fuf;aka jdhqj wvx.= jk w;r n,Yla;s 

m%Njhla f,i o Ndú; l< yels h'

 ² f,day ksiaidrKh

we;eï f,damiaj, ñksidg m%fhdackj;a fndfyda f,day j¾. b;d wvq m%;sY;hlska 

wvx.= ù we;' tu f,damiaj,ska wod< f,day ksiaidrKhg laIqø Ôùka Ndú; lsÍu 

ffcj laISrKh (Bioleaching)  f,i ye¢kafõ' ;U iy hqf¾kshï tf,i ksiaidrKh 

lrk f,day j¾. folls'
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 ² lsß wdY%s; ksIamdok

lsß wdY%s; ksIamdokhla jk fhda.Ü ksIamdokh ms<sn|j wdo¾Ykh i|yd l%shdldrlu 

1'1ys ksr; fjuq'

l%shdldrlu  1'1

wjYH øjH (- msßisÿ t<lsß idïm,hla" uqyqï nelaàßhd wvx.= fhda.Ü 

idïm,hla" iSks iaj,amhla" fc,áka" lsß r;a lsÍug iqÿiq Ndckhla" 

l=vd ma,diaála fldamam lsysmhla" WIAK;ajudkhla'
l%uh (-

² fmrd .;a t<lsß idïm,h 88 0C - 95 0C WIaK;ajhlg ñks;a;= 15 - 30 w;r 

ld,hla r;a lsÍu'

² fhdoh bj;a lsÍu'

² ñY%Khg wjYH muK iSks yd fc,áka tl;= lsÍu'

² 60 0C muK WIaK;ajfha § lsß idïm,hg uqyqï nelaàßhd wvx.= fhda.Ü 

idïm,fhka iaj,amhla tla lr fyd¢ka ñY% lsÍu'

² iqÿiq n÷kaj,g ñY%Kh msrùu'

² ñY%Kh 40 0C - 45 0C muK WIaK;ajfha meh 6-7 muK ld,hla ;eîu'

² n÷ka jid YS;lrKfha ;eîu ^4 0C WIAK;ajfha&'
 

1'6 rEmh

ñks;a;= 15-30 r;a lrkak

88 - 95 0C

lsß

lsß

lsß

mshjr - I

isis,a lsÍu

60 0C

mshjr - II mshjr - III

meh 6-7 ;nkak

40 - 45 0C

mshjr - IV

mshjr - V mshjr - VI

iSksfc,áka

YS;lrKfha ;nkak

mshjr - VII

nelaàßhd uqyqï

fhdoh

4 0C
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1'7 rEmh - lsß wdY%s; ksIamdok
^fhda.Ü" uqojmq lsß" Öia" ng¾&

t<lsß idïm,h r;a lsÍfï § tys wvx.= 

wys;lr nelaàßhd úkdY fõ' Lactobacillus 
iy Streptococcus nelaàßhd úfYaI fhda.Ü 

ksIamdokfha § uqyqï f,i Ndú; flf¾' fuu 

nelaàßhd u.ska lsßj, we;s ,elafgdaia kï jQ 

ldfndayhsfâ%g j¾.h ,elaála wï,h njg m;a 

lrhs' wdï,sl udOHhla mej;Su ksid fjk;a 

laIqø Ôùkaf.a j¾Okh ùu wvd, ù fhda.Ü 

mßrlaIKh ùu isÿ fõ' YS;lrKfha ;eîfuka 

;jÿrg;a isÿ jk nelaàßhd l%shdldß;ajh 

wvd, fõ'

 ² Ydl fl¢ wdY%s; ksIamdok

1'8 rEmh - fmd,a f,,s ;e,Su

Ydl fl¢ Ndú;fhka úúO ksIamdok isÿlrk 

w;r tu fl¢ fjka lr .ekSu i|yd nelaàßhd 

fhdod .kS' fmd,a" yK" ;,a" f.daks.ia jeks 

Ydl" fl¢ ,nd .ekSug Ndú; lrhs' tu 

Ydl fl¢ w;r we;s fmlafÜÜ kï ixfhda.h 

u.ska fuu fl¢ tlsfklg ne| ;nhs' wod< 

nelaàßhdj ksmojk fmlaáfkaia tkaihsuh 

u.ska fmlafÜÜ ÔrKh ù fl¢ fjka ùu isÿ 

fõ'

mßir ixrlaIK lghq;= i|yd laIqø Ôùka fhdod .ekSu

mßir ¥IKh wju lsÍu i|yd tkï mßir ixrlaIK lghq;=j, § laIqø Ôùka 

iq,nj Ndú; flf¾' mßir ¥Il bj;a lsÍu i|yd laIqø Ôùka fhdod .efkk  

;dlaIKh ffcj m%;sl¾uKh (Bioremediation) f,i ye¢kafõ'

ffcj m%;sl¾uKh Ndú; lrk wjia:d lsysmhla my; ±lafõ'

 ² ¥Is; c,fha we;s ldnksl wmøjH bj;a lsÍug laIqø Ôùka Ndú; lsÍu' fuys § 

laIqø Ôùka u.ska ¥Is; c,fha we;s wmøjH úfhdackh flf¾'

 ² id.r c,h u; úisÍ hk f;,a úfhdackh lsÍu' fuys § Pseudomonas kï 

nelaàßhd m%fNao id.r c,h u; úiqrejd yßkq ,efí' tu laIqø Ôùka u.ska 

ksl=;a lrkq ,nk tkaihsu u.ska f;,aj, we;s yhsfv%dldnk úfhdackh lrkq 

,nhs'

 ² úúO l¾udka;j, § lafrdañhï (Cr)" Bhï (Pb)"  riÈh (Hg) jeks nerf,day 

mßirhg uqod yef¾' tjeks úI f,day wvx.= ¥Is; c,fhka tu f,day bj;a lsÍu 

i|yd nelaàßhd wvx.= l=¿Kq ;=<ska ¥Is; c,h hjkq ,efí'

 ² nelaàßhd u.ska Èrdm;a jk ma,diaála fyj;a ffcj ydhkh jk ma,diaála (Bio 
degradable plastics) ksmoùu isÿ lrkq ,efí'
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laIqø Ôùkaf.a ys;lr n,mEï ms<sn|j fuys § wOHhkh lrk ,§' ta i|yd laIqø 

Ôùka Ndú;hg fya;= ó<`.g i,ld n,uq'

 ² laIqø Ôùkaf.a j¾Ok fõ.h iy mßjD;a;sh YS>%;dj by< ksid Tjqkaf.a ffcj 

l%shdj,s b;d fõ.j;aj isÿùu'

 ² úúO Wmia;r u; .=Kkh yd l%shd lsÍfï yelshdj we;s úúO laIqø Ôù udÈ,s 

mej;Su'

 ² laIqø Ôùka ;=< b;d ir, m%fõKsl øjH mj;sk neúka cdk yeisrùfï 

;dlaIKh i|yd myiqfjka fhdod.; yels ùu' tneúka kQ;k cdk bxðfkare 

úoHdj (Genetic engineering) i|yd laIqø Ôùka nyq,j fhdo .efka'

 ² laIqø Ôùka fndfyduhla b;d wvq uqo,lg fyda mßirfhka fkdñf,a u  fyda 

,nd .; yels ùu'

 ² uyd mßudK l¾udka; i`oyd n, Yla;sh úYd, jYfhka wjYH jqj o laIqø Ôù 

l¾udka; i|yd n, Yla;sh uyd mßudKfhka wjYH fkdùu'

 ² l¾udka; u.ska wêl mßir ¥IKhla fuka u úYd, mßir ydkshla o isÿ fõ' 

kuq;a laIqø Ôùka weiqfrka isÿ lrk l¾udka; u.ska isÿ jk mßir ydksh 

wju ùu'

mejreu 1'3

mßir ixrlaIKh i|yd laIqø Ôùka fhdod .ekSu ms<sn|j f;dr;=re /ia lrkak' 

fï i|yd wka;¾cd,h" fmd;am;a wdÈh fhdod .; yels h' tu f;dr;=re weiqrska 

ì;a;s mqj;am;lg iqÿiq ,smshla ilia lr m%o¾Ykh lrkak'

1'3'2  laIqø Ôúkaf.a wys;lr n,mEï

ñksidg fuka u Ydl iy i;=kag f,v frda. we;s lsÍu" wdydr mßfNdackhg 

kqiqÿiq ;;a;ajhg m;a lsÍu iy ñksidg wd¾Óluh jYfhka jeo.;a jk wÔù mDIaG 

u; jefvñka tajdg ydks we;s lsÍu laIqø Ôùka u.ska isÿ lrk wys;lr n,mEï 

lsysmhls' ñksid úiska laIqø Ôùka wys;lr f,i fhdod .kakd wjia:djla f,i 

ffcj ridhksl wú i|yd Ndú; lsÍu ie,lsh yels h' 

laIqø Ôùka u.ska frda. we;s lsÍu

frda. we;s lsÍug odhl jk laIqø Ôù ldKav f,i nelaàßhd" ffjri" È,Sr iy 

fm%dfgdfidjdjka ie,lsh yels h'

frda. ldrl laIqø Ôùka jHdêcklhska f,i ye¢kafõ' jHdêcklhd Odrlhd fj; 

iïfm%aIKh lsÍu i|yd odhl jk uÿrejka" ueiaika jeks Ôùka jdylhka f,i 

ye¢kafõ' ;u foayh u; fyda foayh ;=< jHdêcklhdg Ôj;a ùug Wmia;rhla 

imhk Ôùka Odrlhka f,i ye¢kafõ'

ksoiqka - fvx.= frda.h i|yd jHdêcklhska f,i ffjri l%shd lrkq ,nk w;r 

jdylhka jkqfha uÿrejka h' Tjqka" Odrlhka jk ñksidg f,v frda. 

we;s lrhs'
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 ² laIqø Ôùka u.ska ñksidg we;s jk frda.

jd;h" c,h" wdydr" iam¾Yh iy jdylhka u.ska laIqø Ôù wdidok me;sr hhs' 

tfuka u jHdêckl laIqø Ôùyq úúO l%u u.ska ñksidg wdidok we;s lr;s' 

fï ms<sn|j f;dr;=re 1'2 j.=fõ oelafõ'

j.=j 1'2 - laIqøÔùka u.ska ñksidg we;s lrk frda. yd iïnkaO f;dr;=re

jHdêcklhd frda.h me;sr hk l%uh jHdêcklhd foayhg 

we;=¿ jk l%uh

ffjri

fiïm%;sYHdj jd;h u.ska Yajik ud¾.h yryd

fvx.= frda.h jdyl uÿrejka u.ska uÿrejka oIag lsÍfuka 

iu yryd

taâia wdidÈ; mqoa.,hl=f.a 

reêrh yd fjk;a YÍr 

;r, u.ska

fu!;% ,sx.sl ud¾.h 

;=<ska fyda reêr 

mdrú,hkhl §

nelaàßhd

laIh frda.h jd;h u.ska Yajik ud¾.h Tiafia

WK ikaksmd;h ¥Is; wdydr u.ska 

fyda f.ueiaika jeks 

jdylhka u.ska

wdydr .ekSfï § uqLh 

yryd

fm%dfgdfidjd

uef,aßhdj jdyl uÿrejka u.ska uÿrejka oIag lsÍfuka 

iu yryd

weónd w;Sidrh ¥Is; wdydr yd c,h u.ska wdydr ud¾.h Tiafia

,SIaudkshdj jdyl je,sueiaid u.ska iu isÿre lr we;s jk 

;=jd, Tiafia

È,Sr

w¿yï wdidÈ;hl= fyda 

wdidÈ;hl=f.a we÷ï fyda 

iam¾Yh u.ska

iu yryd

oo 

fvx.= frda.h fndalrk jdyl uÿrejkaf.a lSg wjê úkdY lsÍu i|yd ffcj 

md,k l%uhla f,i Bacillus thuringiensis kï nelaàßhdj Ndú; lrhs'

wu;r oekqug

,sIaudkshdj (Leishmaniasis) fm%dfgdfidjdjl= u.ska 

wdidokh fõ' fuu fm%dfgdfidjdjd ñksidg YÍr.; 

jkqfha jdylfhl= jk je,s ueiaidf.ks' iu u; ;=jd, 

yryd Tjqka YÍr .; fõ' bkamiq iu u;" uqLfha yd 

kdifha wdidok we;s lrhs' iu u; ;=jd, we;s ùu" 

WK" r;= reêrdKq m%udKh wvq ùu" wlaudj bÈóu jeks 

frda. ,laIK we;s fõ'
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 ² laIqø Ôùka u.ska Ydlj,g je<fok frda.

laIqø Ôùka u.ska Ydlj,g je<f|k frdA. lsysmhla my; olajd we;' 

msámqia frda.h          

fuu frda.h È,Sr wdidokhla ksid yg .kS' fuu Ydlj, m;%" l|" mqIam iy M, 

;=< fuu frda.h me;sr mj;S' wdidÈ; Ydl fldgia u; iqÿ fyda w¿ meye;s mqhr 

(Powder) jeks l=vq mj;S' fuu.ska iuia; Ydlfha iEu fldgilg u ydks we;s 

lrhs ^1'9 rEmh&'

mYaÑu wx.udrh

fuu frda.h È,Sr wdidokhla ksid yg .kS' w¾;dm,a Ydlh fuu frda.hg iq,nj 

f.dÿre fõ' Ydl m;% u; ÿUqre meye ,m we;s ù miqj tu ,m l¿ meyehg yef¾' 

wk;=rej iïmQ¾K Ydlhg u wdidokh me;sr hhs ^1'10 rEmh&'

ue,ùu

fuu frda.h È,Sr fyda nelaàßhd u.ska wdidokh ùu ksid yg .kS' fuu laIqø 

Ôùka u.ska ffY,u jdyskS wdidokh ùu ksid Ydlh ;=< c,h ksis mßÈ mßjykh 

fkdfõ' túg Ydlh ue,ù hhs ^1'11 rEmh&'

1'9 rEmh - msámqia frda.hg  
f.dÿre jQ ñÈ

1'10 rEmh - wx.udr frda.hg 
f.dÿre jQ w¾;ddm,a Ydlhla

wx.udr frda.hg 
f.dÿre jQ w¾;dm,a 

Ydlhla

m;% úÑ;% frda.hg f.dÿre 
jQ mefmd,a Ydlhla

fld< fldv ùu frda.hg 
f.dÿre jQ ñßia Ydlhla

1'11 rEmh 

1'11 rEmh - ue,ùfï 
frda.hg f.dÿre jQ ;lald,s 

Ydlhla

laIqø Ôùka u.ska wdydr krla ùu

laIqø Ôùkaf.a j¾Okhg ys;lr jk idOl mej;Su ksid laIqø Ôùka wdydrh u; 

j¾Okh ùu yd .=Kkh ùu isÿ fõ' laIqø Ôùyq wdydrfha wvx.= ix>gl fjk;a 

wys;lr øjH njg m;a lsÍu fyda wdydr u;g OQ,l tl;= lsÍu fyda isÿ lr;s' túg 

wdydrfha isÿ jk fN!;sl yd ridhksl úm¾hdi ksid tu wdydrh mßfNdackhg 

kqiqÿiq ;;a;ajhg m;a fõ' fuu l%shdj,sh wdydr krla ùu f,i ye¢kafõ' 

ldfndayhsfâ%g wvx.= wdydr meiSu u.ska o" fm%daàka wvx.= wdydr mQ;SNjkh u.ska o 

,smsv wvx.= wdydr uqvq ùu u.ska o mßfNdackhg kqiqÿiq ;;a;ajhg m;a fõ ^wdydr  

krlaùfï l%u ms<sn|j Tn 8 jk fY%aKsfha wOHhkh lr we;&'
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t<j¿ lsß

mdka

m,;=re

1'12 rEmh - laIqø Ôùkaf.a l%shdldß;ajh ksid krla jQ wdydr lsysmhla

wu;r oekqug

wdydr krla ùfï § wdydrfha we;s jk úm¾hdi

fN!;sl úm¾hdi ridhksl úm¾hdi

 ² wdydrh uDÿ ùu
 ² j¾Kh fjkia ùu
 ² rih fjkia ùu
 ² .kaOh fjkia ùu

 ² ldfndyhsfâ%guh wdydr meiSu
 ² fm%daàkuh wdydr mQ;sNjkh
 ² ,smsvuh wdydr uqvq ùu

wdydr krla ùug n,mdk idOl

wdydrfha mj;sk 
wNHka;r idOl

 ² fmdaIH øjH m%udKh
 ² f;;ukh
 ² wdydrfha ffcj úoHd;aul 

jHqyh

 ² mßir WIaK;ajh
 ² mßirfha wd¾ø;dj
 ² mßirfha we;s jdhq 

j¾.

ndysr idOl$ 
mßir idOl

ffcj ridhksl wú f,i laIqø Ôùka fhdod .ekSu

hqO lghq;=j, § laIqø Ôùka ksmojk úI OQ,l fyda m%n, jHdêckl nelaàßhd fyda 

È,Sr jeks laIqø Ôùka fyda ffcj ridhksl wú f,i Ndú; lrhs'

weka;%elaia (Anthrax) frda.h idok weka;%elaia nelaàßhdj (Bacillus anthracis) 
kQ;kfha Ndú; lrk w;soreKq;u ffcj ridhksl wúhla f,i ye¢kaúh yels h' 

ffcj ridhksl wú ñksidg" fjk;a i;=kag fuka u Ydlj,g o ydksodhl h' 

mejreu 1'4

mka;sh lKavdhï follg fnod laIqø Ôùka iïnkaOfhka lreKq bÈßm;a lrñka 

my; oelafjk ud;Dld hgf;a újdohla mj;ajkak'

 ” fhdacl ms,  - laIqø Ôùkaf.a ys;lr nj wys;lr njg jvd m%n, fõ'

 ” m%;sfhdacl ms, - laIqø Ôùkaf.a wys;lr nj ys;lr njg jvd m%n, fõ'
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idrdxYh
 ² tla ffi,hlska fyda ffi, lsysmhlska f.dvke.S we;s" msfhú weig 

meyeÈ,sj fkdfmfkk Ôùka laIqø Ôùka f,i ye¢kafõ'

 ² nelaàßhd" È,Sr" we,a.S iy fm%dfgdfidjd m%Odk laIqø Ôù ldKaav fõ'

 ² ffjri hkq Ôù iy wÔù w;rueÈ ,laIK iys; ldKavhla jk kuq;a 

ffjri ms<sn|j laIqø Ôù úoHdj hgf;a wOHhkh flf¾'

 ² laIqø Ôùka ys;lr Wmia;rj, fuka u wdka;sl mßirj, o Ôj;a fõ'

 ² laIqø Ôùka lDIs l¾udka;h" ffjoH úoHdj" úúO l¾udka; iy mßir 

ixrlaIK lghq;=j, § ys;lr f,i fhdod .kS'

 ² laIqø Ôùkaf.a wys;lr n,mEï f,i f,v frda. we;s ùu" wdydr krla ùu 

ñksidg wd¾Óluh jeo.;alula iys; mDIaG u; j¾Okh ùu iy ffcj 

ridhksl wú f,i Ndú; lsÍu ie,lsh yels h'

01& § we;s ms<s;=re w;ßka ksjerÈ fyda jvd;a .e<fmk ms<s;=r f;darkak

1' iajhxfmdaIs laIqø Ôù ldKavhla jkafka"

1' ffjri  h      2' È,Sr  h          3' we,a.S  h      4'  fm%dfgdfidjd h

2' tla laIqø Ôúfhl=f.a foayh ;=< ksmoù ;j;a laIqø Ôúfhl= úkdY lsÍug fyda 

wvmK lsÍu i|yd fhdod .kakd úI ridhksl øjH y÷kajk ku l=ula o@

      1'  m%;sfoay    2'  m%;sfmdaIl   

3'  mQ;skdYl           4'   m%;sÔjl

 3' my; i|yka j.ka;s w;ßka ffjri ms<sn| i;H m%ldYh f;darkak'

a. ffi,Sh ixúOdkhla fkdue;s ùu'

b. Ôù ffi, ;=< § .=Kkh ùu

c. Yajikh" j¾Okh jeks Ôù ,laIK fkdfmkaùu

1' a yd b  2' a yd c 3' b yd c          4' a, b, c ish,a,

4' nelaàßhd wdidokhla ksid we;s jk frda.hla jkafka"

      1'   uef,aßhdj hs      2'    laIh frda.h  hs

  3'   c,NS;sldj hs   4'    bfnda,d frda.h hs

5' laIqø Ôùka fhdod f.k mßir ¥Il bj;a lsÍu i|yd fhdod .kakd ;dlaIKh 

y÷kajkafka l=uk kulska o@

    1'  ffcj md,kh 2' ffcj ydhkh 3' ffcj m%;sl¾uKh 4' ffcj laISrKh

02& my; i|yka j.ka;s ksjerÈ kï ^√& ,l=K o jerÈ kï ^«& jerÈ ,l=K o 

fhdokak'

1' m%;sÔjl T!IO hkq laIqø Ôúfhl= wvmK lsÍug fyda úkdY 

lsÍug fhdod .kakd ´kEu ridhksl øjHhls' ^      &

2' msg.eiau je<elaùu i|yd ,nd fok tkakf;ys úIyrKh lrk 

,o nelaàßhd OQ,l mj;S' ^      &

wNHdi
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3' Ôù fuka u wÔù ,laIK ork ffjri" frda. ldrlhka f,i 

ie,fla' ^      &

4' mßirfha isák fndfyda laIqø Ôùka wys;lr laIqø Ôùka h' ^      &

5' rks, l=,fha Ydlj, uQ,.eá;s ;=< fjfik rhsfidaìhï 

nelaàßhdj jdhqf.da,Sh khsg%cka ;sr lrhs' ^      &

03& ms<s;=re imhkak'

1' laIqø Ôùka weiqfrka isÿ lrk l¾udka; ;=kla kï lrkak'

2' ffjoH úoHdfõ § laIqø Ôù Ndú; wjia:d folla úia;r lrkak'

3' mßir ixrlaIK lghq;=j, § laIqø Ôùka Ndú; jk wjia:d ;=kla 

olajkak'

4' wm YÍrhg we;s úh yels laIqø Ôù wdidok wju lsÍug fhdod.; yels 

hym;a fi!LH mqreÿ ;=kla ,shkak'

5' Ydlj,g je<f|k laIqø Ôù wdidok wju lsÍug lDIs l¾udka;fha § 

fhdod .kakd l%fudamdh ;=kla i|yka lrkak'

wNHdi

mdßNdIsl jpk
laIqø Ôj úoHdj - Microbiology
Wmia;rh - Substrate
ld¾ñl laIqø Ôù úoHdj - Industrial microbiology
khsg%cka ;sr lsÍu - Nitrogen fixation
ldnksl wdydr - Oraganic food
ffcj m<sfndaOkdYl - Bio pesticides
m%;sÔjl - Antibiotics
Ôjjdhqj - Biogas
ffcj laISrKh - Bioleaching
ffcj m%;sl¾uKh - Bioremediation
wdydr krla ùu - Food spoilage
ffcj ridhksl wú - Biological weapons
laIqø Ôúhd - Micro-organism
m%;sYla;slrKh - Immunization
cdk - Genes
m%;sOQ,l - Antitoxins
ffcj ydhkh - Biodegradation
jHdêcklhd - Pathogen
jdylhd - Vector
Odrlhd - Host
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wei yd lk2
wm wjg mßirh ksrka;r fjkiaùïj,g ,lafõ' wei" lk" kdih" Èj iy iu 

u.ska tfia isÿjk fjkiaùï wmg y÷kd.ekSug yels h' fuu mdvfï § wefiys yd 

lfkys jHqyh yd l%shdldß;ajh ms<sn|j wOHhkh lruq'

2'1  ñksia wefiys jHqyh yd l%shdldß;ajh
wei" oDIaá ixfõokh m%;s.%yKh lrk wjhjhhs' wei u.ska fmkSu isÿ jk wdldrh 

wOHhkh i|yd wefiys jHqyh ms<sn|j úuid n,uq'

l%shdldrlu  2'1

wjYH øjH (-  úoHd.drfha we;s ñksia weil wdlD;shla 

fyda rEmigykla

l%uh (-

² úoHd.drfha we;s ñksia wefiys wdlD;sh fyda 

wefiys  rEmigyk fyd¢ka ksÍlaIKh lrkak'

² wefiys fldgia y÷kd.kak'

² fï i|yd ñksia wefiys fldgia kï l< rEm 

igykla Wmfhda.s lr .kak' 2'1 rEmh - wefiys wdlD;shla

ñksia wefiys yrialvl kï l< rEmigykla 2'2 rEmfhys oelafõ' 

2'2 rEmh - ñksia wefiys yrialvla

;drd uKav,h

lKsksldj
wïuh rih

iajÉph
wlaIs ldph

m%;sfhdacl fmaYs

ldp rih

Yafõ; >k ia;rh

reêr.%dysh

oDIaáú;dkh

ly ,mh

wkaO ìkaÿj

oDIaál iakdhqj

wlaIs fmaYs

wlaIs fmaYs
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wei msysgd we;af;a lmd,fha ^ysia lnf,a& wlaIs l+m kï l=yr ;=< h ^2'3 rEmh&' 

wei fmaYs yhlska wlaIs l+mhg iïnkaO ù we; ^2'4 rEmh&'

2'3 rEmh - wlaIs l+mh ;=< wefiys msysàu 2'4 rEmh - weig fmaYs iïnkaO ù we;s wdldrh

                    

tneúka wlaIs l+mh ;=< isria ;,fha" ;sria ;,fha iy jD;a;dldr m:hl wei 

lrleúh yels h'

wu;r oekqug

a

d

g

b

e

h

j

c

f

i

b, e, h wjia:dj, § wefiys msysàu ksÍlaIKh l< úg th isria;,fha .uka lr 

úh yels h' d, e, f wjia:dj, § wei ;sria;,fha .uka lr úh yels h' a, d, g, 
h, i, f, c, b fuka u j wjia:dj, § wei jD;a;dldr m:hl .uka lrúh yels h' 

fï fya;=j ksid ñksia  weig úYd, m%foaYhla n,d .ekSfï  yelshdj ,eî we;' 

tkï ñksia wefiys oDIaá m:h mq¿,a ù we;'
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ñksia wefiys y÷kd.; yels m%Odk fldgia lsysmhla yd tajd ms<sn| f;dr;=re 2'1 

j.=fõ ±lafõ'

2'1' j.=j - ñksia wefiys m%Odk fldgia yd tajd ms<sn| f;dr;=re

jHqy fldgi f;dr;=re

Yafõ; >k ia;rh  • wlaIs f.da,fha ndysßka u msysgd we;'

 • wdf,dalhg úksúo hd fkd yels iqÿ meye;s >k ia;rhls'

iajÉPh  • ;drd uKav,hg bÈßfhka msysá Yafõ; >k ia;rh ;=kS 

ùfuka yd mdroDYH ùfuka iE§ we;'

reêr.%dysh  • Yafõ; >k ia;rhg we;=<;ska msysgd we;'

 • weig reêr iemhqu ,nd fohs'

oDIaáú;dkh  • reêr.%dyS ia;rhg we;=<;ska msysghs'

 • wdf,dalhg ixfõ§ hIaá ffi, iy fla;= ffi,j,ska 

iukaú; h'

wïuh rih  • mdroDYH c,Sh øjhls'

 • wlaIs ldph;a iajÉph;a w;r wjldYh msÍ mj;S'

wlaIs ldph  • jl%;dj wjYH mßÈ fjkia lr.; yels mdroDYH oaú W;a;, 

ldphls'

 • oDIaáú;dkh u; m%;sìïn kdNs.; lsÍu fuu.ska isÿ flf¾'

;drd uKav,h  • weig we;=¿ jk wdf,dal m%udKh md,kh lrhs'

 • jHjydrfha § fuh l¿ bx.sßhdj f,i y÷kajhs'

lKsksldj  • ;drd uKav,h uOHfha msysá jD;a;dldr isÿrls'

 • fuh yryd weig wdf,dalh we;=¿ fjhs'

m%;sfhdacl fmaYs  • wlaIs ldph r|jd .ekSug WmldÍ fõ'

 • wlaIs ldpfha jl%;dj wjYH mßÈ fjkia lr .ekSug odhl 

fõ'

ldp rih  • mdroDYH c,a,suh øjHhls'

 • wlaIs ldphg we;=<;ska msysá wjldYh fuhska msÍ mj;S'

 • wefiys f.da,dldr yevh mj;ajd .ekSug WmldÍ fõ'

uOH l+mh$

ly ,mh

 • weig we;=¿ jk wdf,dalh u.ska oDIaáú;dkh u; jvd;a 

meyeÈ,s m%;sìïnhla iEfok ia:dkh fõ'

wkaO ìxÿj  • oDIaáú;dkfha wdf,dalhg ixfõ§ ffi, fkdmsysgk 

ia:dkh fõ'

 • fï u;g wdf,dalh kdNs.; jqj o fmkSula isÿ fkdfõ'

oDIaál iakdhqj  • wei yd fud<h iïnkaO lrk iakdhqj fõ'

 • oDIaáú;dkh u; we;sjk m%;sìïnh ms<sn| ixfõokh 

fud<hg /f.k hhs ^fuu ixfõokh fud<h u.ska 

m%;sìïnh f,i w¾: l:kh lr.kq ,nhs&'
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wei u.ska oDIaá ixfõokh isÿ jk wdldrh úuid n,uq'
 

wmg hï jia;=jla fmkSug kï tu jia;=fõ isg weig wdf,dal lsrK we;=¿ úh 

hq;= h' weig we;=¿ jk wdf,dal lsrK wefiys W;a;, ldph ;=<ska j¾;kh fõ' 

bkamiq wdf,dal lsrK wNsidÍ ù oDIaáú;dkh u; kdNs.; fõ' túg oDIaáú;dkh 

u; hál=re m%;sìïnhla iEfoa' oDIaáú;dkfha we;s iakdhq w.% W;af;ackh ù 

m%;sìïnh iE§u ms<sn|j ixfõokh oDIaál iakdhqj Tiafia fud<hg /f.k hhs' 

fud<fha oDIaá ixfõ§ fldgi u.ska th Wvql=re f,i w¾: l:kh lrkq ,nhs' 

wlaIs ldph W;a;, ldphls' W;a;, ldp yd wj;, ldp ;=<ska wdf,dalh j¾;kh 

ùu isÿ jk wdldrh wOHhkh i|yd l%shdldrlu 2'2ys ksr; fjuq'

l%shdldrlu  2'2

wjYH øjH (-  W;a;, ldphla" wj;, ldphla" iudka;r wdf,dal loïnhla 

^iqÿiq úÿ,s mkaoula u.ska fyda iQ¾hdf,dalh ;, o¾mKhla u.ska 

mrdj¾;kh lr .ekSfuka&" mkdjla 

l%uh (-

 ² W;a;, ldph fj;g iudka;r wdf,dal loïnhla t,a, lr j¾;kfhka miq 

tu wdf,dalh msgj hk wdldrh ksÍlaIKh lrkak'

 ² wj;, ldph fj;g iudka;r wdf,dal loïnhla t,a, lr j¾;kfhka miq 

tu wdf,dalh msgj hk wdldrh ksÍlaIKh lrkak'

 ² by; wjia:d foflys § u wdf,dalfha .uka u. igyka fmdf;ys w¢kak'

W;a;, ldphla fj;g t,a, l< iudka;r wdf,dal loïnh ldph ;=<ska j¾;kh 

ùfuka miqj .uka lrk  wdldrh 2'5 rEmfha ±lafõ' j¾;kfhka miq tu wdf,dal 

lsrK tl u ,laIHhla yryd .uka lrhs' tkï wdf,dal lsrK wNsidÍ f,i .uka 

lrhs' 

2'5 rEmh - iudka;r wdf,dal loïNhla W;a;, ldphla ;=<ska j¾;kh ùu

kdNsh

kdNsÿr

W;a;, ldph bÈßfha wdf,dal lsrK ish,a, tl;= jk ,laIHh tu ldpfha kdNsh 

f,i y÷kajhs' ldpfha isg kdNshg we;s ÿr ldpfha kdNs ÿr f,i y÷kajhs' 
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wj;, ldphla fj;g t,a, l< iudka;r wdf,dal lsrK ldph ;=<ska j¾;kh 

ùfuka miqj .uka lrk wdldrh 2'6 rEmfha ±lafõ' wdf,dal lsrK j¾;kh ùfuka 

miqj wdf,dalh úys § hk f,ig fyj;a wmidÍ f,i .uka lrhs'

2'6 rEmh - iudka;r wdf,dal loïNhla wj;, ldphla ;=<ska j¾;kh ùu

kdNsh
kdNs ÿr

wj;, ldpfhka wmirKh jk iudka;r wdf,dal lsrK 2'6 rEmfha ±lafjk mßÈ 

hï ,laIHhl isg úysfok mßÈ wmirKh fõ' tu ,laIHh wj;, ldpfha kdNsh 

f,i ye¢kafõ'

W;a;, ldphla bÈßfha <`. msysá jia;=jl m%;sìïnh ldphg ÿßka msysgk w;r 

ÿr msysá jia;=jl m%;sìïnh ldphg <`.ska msysghs' fï ms<sn|j wOHhkh lsÍug 

l%shdldrlu 2'3 ys ksr; fjuq'

l%shdldrlu  2'3

wjYH øjH (-  W;a;, ldphla" bámkaoula" .sks fmÜáhla" ldp r|jkhla" 

;srhla ^ldp rojkhlg iqÿ lvodishla wdjrKh lsÍfuka fyda 

l=vd fmÜáhlg iqÿ  lvodishla wdjrKh lsÍfuka ;srhla ilid 

.; yels h&'

l%uh (-

 ² W;a;, ldph ldp r|jkfhys ;nd wE; msysá jia;=jl meyeÈ,s m%;sìïnhla 

;srh u;g ,nd .kak'

 ² bámkaou  o,ajd  ldph bÈßfha ;nd bámkaoï oe,af,ys meyeÈ,s m%;sìïnhla 

;srh u;g ,nd .kak'

 ² wjia:d foflys § u ldph;a m%;sìïnh;a w;r ÿr ^m%;sìïn ÿr& uek tajd 

ixikaokh lrkak'

jia;=j wE; msysá wjia:djg jvd <`. msysá wjia:dfõ § m%;sìïn ÿr jeä jk nj 

tys § Tng ;yjqre lr .; yels h'

kuq;a wefiys ldpfha isg oDIaáú;dkhg we;s ÿr tkï m%;sìïn ÿr fjkia lr .; 

fkdyels h' tfia kï wmg ÿr iy <`. jia;= meyeÈ,sj fmfkkafka flfia o @  fï 

i|yd wefiys isÿjkafka ldpfha jl%;dj wjYH m%udKhg wvq fyda jeä fyda lr 

wlaIs ldpfha kdNs ÿr fjkia lr .ekSuhs' 

ó<`.g m%;sìïn ÿr fjkia fkdlr jia;= ÿr muKla fjkia lr meyeÈ,s m%;sìïnhla 

,nd .; yels  wdldrh wOHhkh lsÍu i|yd l%shdldrlu 2'4 ys ksr; fjuq' fuys § 

jia;=j ÿßka yd <`.ska ;nd meyeÈ,s m%;sìïn ,nd .; hq;= h'
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l%shdldrlu  2'4

wjYH øjH (- jl%;dj wvq W;a;, ldphla" jl%;dj jeä W;a;, ldphla" 

bámkaoula" .sks fmÜáhla" ldp r|jkhla yd ;srhla

l%uh (-

 ² jl%;dj wvq W;a;, ldph 

ldp r|jkfhys ;nd wE; 

msysá jia;=jl meyeÈ,s 

m%;sìïnhla ;srh u;g 

,nd .kak ^2'7'a rEmh&'

 ² ldph;a ;srh;a w;r ÿr 

fjkia fkdlr jl%;dj 

jeä W;a;, ldph ldp 

r|jkfhys ;nd bámkaoï 

oe,af,ys meyeÈ,s 

m%;sìïnhla ;srh u;g 

,nd .kak ^2'7'b rEmh&' 

2'7'a rEmh

2'7'b rEmh

2'8 rEmh

2'8'a rEmh - 
jl%;dj wvq W;a;, ldph

2'8'b rEmh - 
jl%;dj jeä W;a;, ldph

jl%;dj wvq W;a;, ldphla 

f,i y÷kajkafka kdNs ÿr 

idfmalaIj jeä ldph jk w;r 

jl%;dj jeä W;a;, ldphla 

f,i y÷kajkafka kdNs ÿr 

idfmalaIj wvq ldphhs'

2'4 l%shdldrlu wkqj my; ks.ukj,g t<ôh yels h' 

m%;sìïn ÿr fjkia fkdlr meyeÈ,s m%;sìïnhla ,nd .ekSug kï"

 ² jia;=j ÿßka msysá úg wlaIs ldpfha jl%;dj wvq lr .; hq;= h' 

 ² jia;=j <`.ska msysá úg ldpfha jl%;dj jeä lr .; hq;= h'  

mejreu 2'1

iqÿiq øjH Ndú; lr c, ldphla ks¾udKh lrkak' tys jl%;dj wvq jeä lrñka 

m%;sìïn ÿr fjkia fkdlr úúO msysgqïj, ;enQ bámkaoul oe,af,ys meyeÈ,s 

m%;sìïn ,nd .kak'



úoHdj | wei yd lk 23úoHdj | wei yd lk22

 ² wE; msysá jia;=jl m%;sìïnh oDIaáú;dkh u; iEfok wdldrh lsrK 

igyklska ±laùu ^2'9 rEmh&

b;d wE;ska msysá jia;=jl isg meñfKk wdf,dal lsrK iudka;r lsrK f,i 

ie,lsh yels h'

2'9 rEmh

wE;ska msysá jia;=jl isg meñfKk wdf,dal lsrK wlaIs ldpfhka j¾;kh ù 

wNsidÍ f,i .uka lr oDIaá ú;dkfha § tl;= ùfuka m%;sìïnh idohs'

 ² <`. msysá  jia;=jl m%;sìïnh oDIaáú;dkh u; iEfok wdldrh lsrK 

igyklska ±laùu ^2'10 rEmh&

<`.ska msysá jia;=jl isg meñfKk wdf,dal lsrK wmidÍ lsrK f,i ie,lsh 

yels h'

2'10 rEmh

<`. msysá jia;=jl isg meñfKk wdf,dal lsrK wlaIs ldpfhka j¾;kh ù wNsidÍ 

f,i .uka lr oDIaáú;dkfha § tl;= ùfuka m%;sìïnh idohs'

2'2  wlaIs fodaI

wlaIs f.da,h È.= ùu fyda flá ùu ksid;a ldpfha jl%;dj wjYH mßÈ fjkia lr 

.ekSug fkdyelsùu ksid;a" we;s jk wlaIs fodaI folla y÷kd.; yels h'

 ² ÿr oDIaál;ajh

 ² wúÿr oDIaál;ajh
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ÿr oDIaál;ajh

ÿßka msysá jia;= meyeÈ,sj fmfkk kuq;a <`. we;s jia;= meyeÈ,sj fkdfmkSu ÿr 

oDIaál;ajhhs' wlaIs f.da,h fláùu fyda wlaIs ldpfha jl%;dj jeälr .ekSug 

fkdyels ùu óg fya;= fõ' ÿr oDIaál;aj fodaIhg ms<shu jkafka" W;a;, ldp 

iys; Wmeia me<§uhs'

ÿr oDIaál;ajfhka fmf<k wfhl=f.a fmkSu isÿ jk wdldrh úuid n,uq'

2'11 rEmh

 ² fuu mqoa.,hdg ÿßka msysá jia;=jl 

isg meñfKk wdf,dal lsrK 

oDIaáú;dkfha § kdNs.; lr.; 

yels neúka ÿr msysá jia;= meyeÈ,sj 

fmfkhs ^2'11 rEmh&'

2'12 rEmh

 ² <`.ska msysá jia;=jl isg 

meñfKk wdf,dal lsrK 

kdNs.; jkafka tu mqoa.,hdf.a 

oDIaáú;dkhg msgqmisks' tneúka 

<`. we;s jia;= meyeÈ,sj 

fkd fmfkhs ^2'12 rEmh&'

ÿr oDIaál;ajh i|yd ms<shï fh§u (

 ² W;a;, ldp iys; Wmeia me<£fuka ÿr oDIaál;aj fodaIh u`. yrjd .; yels h' 

tys § isÿjkafka wdf,dal lsrK W;a;, ldpfhka tla jrla wNsirKh ù wei 

fj; meñK kej; jrla wlaIs ldpfhka wNsirKh ùu ksid oDIaáú;dkh u; 

m%;sìïnh iE§uhs'

2'13 rEmh - ÿr oDIaál;aj fodaIhg ms<shï fhÿ miq

ÿr oDIaál;aj fodaIhg ms<shï fh¥ miq fmfkk wdldrh ;yjqre lr .ekSug 

l%shdldrlu 2'5 ys ksr; fjuq'
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l%shdldrlu  2'5

wjYH øjH (- W;a;, ldp folla" bámkaoula" ;srhla

l%uh (-
² W;a;, ldphla 

Ndú;fhka b;d wE;ska 

msysá jia;=jl meyeÈ,s 

m%;sìïnhla ;srhla 

u;g ,nd .kak'

² uola wE;ska msysá 

jia;=jl meyeÈ,s 

m%;sìïnhla ;srhla 

u;g ,nd .kak'

² ldph;a ;srh;a w;r 

ÿr fjkia fkdlr 

ldph bÈßfha" 

ldphg ;rula <.ska 

bámkaoula o,ajd tu 

;srh u; ,efnk 

wmeyeÈ,s m%;sìïnh 

ksÍlaIKh lrkak'

² bámkaou yd W;a;, 

ldph  w;r wfkla 

W;a;, ldph ;nd 

bámkaofï meyeÈ,s 

m%;sìïnh ,efnk fia 

tu ldph iSre udre 

lrkak'

d
2'14'c rEmh

d
2'14'd rEmh

2'14'a rEmh

2'14'b rEmh d

<`. msysá jia;= meyeÈ,sj fkdfmfkk úg W;a;, ldp Ndú;fhka jia;=fjys 

meyeÈ,s m%;sìïnhla ,nd .; yels nj l%shdldrlu 2'5 u.ska wjfndaO lr .; 

yels jkq we;'
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wúÿr oDIaál;ajh

<`. we;s jia;= meyeÈ,sj fmfkk kuq;a ÿr we;s jia;= meyeÈ,sj fkdfmkSu wúÿr 

oDIaál;ajhhs' wlaIs f.da,h È.=ùu ksid fyda wlaIs ldpfha jl%;dj wvqlr .ekSug 

fkdyels ùu ksid fuu fodaIh we;s fõ' wúÿr oDIaál;ajhg ms<shu jkafka" wj;, 

ldp iys; Wmeia me<£uhs'

wúÿr oDIaál;ajfhka fmf<k wfhl=f.a fmkSu isÿjk wdldrh úuid n,uq'

2'15 rEmh

 ² fujeks mqoa.,hl=g <`.ska msysá 

jia;=jl isg ;u wei fj; meñfKk 

wdf,dal lsrK oDIaáú;dkfha § kdNs 

.; lr .; yels h' tneúka <`. we;s 

jia;= meyeÈ,sj fmfkhs ^2'15 rEmh&'

                                

2'16 rEmh

 ² wefiys isg hï ÿrlg wE;ska msysá 

jia;=j, isg meñfKk wdf,dal lsrK 

oDIaáú;dkhg bÈßfhka kdNs.; 

ùu ksid m%;sìïnh oDIaáú;dkhg 

bÈßfhka iEfoa' ta ksid ÿr we;s jia;= 

meyeÈ,sj fkd fmfkhs ^2'16 rEmh&'

 

wúÿr oDIaál;ajh i|yd ms<shï fh§u

 ² wj;, ldp iys; Wmeia me<£fuka fuu oDIaá fodaIh u`. yrjd .; yels h' 

tys § isÿjkafka wei fj; meñfKk iudka;r wdf,dalh wj;, ldpfhka u|la 

wmirKh jk w;r wlaIs ldpfhka kej; wNsirKh ùu ksid oDIaáú;dkh 

u; m%;sìïnh kdNs.; ùu hs'

2'17 rEmh - wúÿr oDIaÀl;aj fodaIhg ms<shï fh¥ miq

wúÿr oDIaál;ajhg ms<shï fh¥ miq fmfkk wdldrh ;yjqre lr .ekSug 

l%shdldrlu 2'6 ys ksr; fjuq'
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l%shdldrlu  2'6

wjYH øjH (- W;a;, ldphla" wj;, ldphla" bámkaoula" ;srhla'

l%uh (-

d

d

2'18 a rEmh

2'18 b rEmh

² bámkaoula o,ajd 

W;a;, ldphla 

Ndú;fhka <`. msysá 

jia;=jl meyeÈ,s 

m%;sìïnhla ;srh u;g 

,nd .kak'

² bámkaou wE;ska ;sìh § ldph yd ;srh w;r ÿr fjkia fkdlr wE;ska 

msysá bámkaoï oe,a, ;srh u; ,efnk wmeyeÈ,s m%;sìïnh ksÍlaIKh 

lrkak' 

² W;a;, ldphg bÈßfhka wj;, ldph ;nd bámkaoï oe,af,a meyeÈ,s 

m%;sìïnh ,efnk fia wj;, ldph iSre udre lrkak'

d
2'18 c rEmh

ÿr msysá jia;= meyeÈ,sj fkdfmfkk úg wj;, ldp Ndú; lr wE; msysá 

jia;=fjys meyeÈ,s m%;sìïnhla ,nd .; yels nj  l%shdldrlu 2'6 u.ska wjfndaO 

lr .; yels jkq we;'

oaúfka;%sl oDIaáh yd ;%sudK oDIaáh

ñksid" j÷rd" ß<jd" Ñïmkaishd" f.dß,a,d" WKymq¿jd jeks i;=kaf.a weia msysgd 

we;af;a ysia lnf,a bÈßmig jkakg h ̂ 2'19 rEmh&' tksid Tjqkaf.a weia foflka u 

tl u m%foaYhla n,d .ekSfï jeä yelshdjla we;'
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Ñïmkaishd f.daß,a,d WKymq¿jd

2'19 rEmh

ñksid ß<jdj÷rd

.jhd" n,a,d" fldáhd jeks laISrmdhskag tl u m%foaYh weia foflka u n,d 

.ekSfï yelshdj wvq h ^2'20 rEmh&' kuq;a Tjqkg jeä m%foaYhla weia foflka 

fjk fjk u n,d .ekSug yelshdjla we;' 

.jhd n,a,d fldáhd
2'20 rEmh

weia foflka u tl u m%foaYhla n,d .ekSfï yelshdj oaúfka;%sl oDIaáh f,i 

y÷kajhs' ñksidg jvd;a mq¿,a mrdihla iys; oaúfka;%sl oDIaáhla we;'

ñksidf.a oaúfka;%sl oDIaaá mrdih
2'21 rEmh

n,a,df.a Èúfka;%sl oDIaá mrdih
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Tfí oaúfka;%sl oDIaá mrdih y÷kd.ekSug l%shdldrlu 2'7 ys ksr;jkak'

l%shdldrlu  2'7

oaúfka;%sl oDIaá mrdih y÷kd.ekSu

l%uh (-

 ² uqyqK fl<ska ;nd f.k bÈßh n,kak'

 ² uqyqK fkdfid,ajd my; oE isÿ lrkak'

 ² w;afol bÈßhg È.=lr oE;a ñg fud,jd.kak'

 ² by<g isák fia uymge`.s,a, Rcqj È.yßkak'

 ² jï wei jidf.k uymge`.s,a, fkdfmfkk f;la jï w; ;sria;,fha jï  

me;a;g f.k tkak'

 ² jï w; tfia ;sìh § ol=Kq wei jid f.k ol=Kq wf;ys uymge`.s,a, 

fkdfmfkk f;la ;sria ;,fha ol=Kq w; ol=Kq me;a;g f.k tkak'

 ² ±ka weia foflka u w;a foflys uymge`.s,s foi n,kak'

Tn w;a fol úysod isák mrdih w;r we;s jia;+ weia foflka u ±lsh yels h' 

oaúfka;%sl oDIaáfha fmfkk mrdih th fõ'  tfia jqj o oEi u újD; l< úg jï 

w;g jï miska fmfkk fldgi jï weig muKla fmfkhs' ol=Kq w;g ol=Kq 

foiska we;s fmfoi ol=Kq weig muKla fmfkhs'

ñksidf.a oaúfka;%sl oDIaáh ksid ;%sudK oDIaáh;a" jia;=jlg we;s ÿr ;SrKh 

lsÍfï yelshdj;a" ,eî we;' ;%sudK oDIaáh f,i y÷kajkqfha wei u.ska jia;=jl 

we;s .eUqr fyda Wi y÷kd.ekSfï yelshdj hs' fï ms<sn|j wOHhkh lsÍu i|yd 

l%shdldrlu 2'8 ys ksr; fjuq'

l%shdldrlu  2'8

wjYH øjH (- fnda,afmdhskaÜ mEkla 

l%uh (-

 ² w; È. yeßh úg we;s ÿrg iudk ÿrlska mEfkys fldmqj isÿr Wvq w;g 

isák fia r|jkak' ke;fyd;a wf;ys ;nd .kak'

 ² tla weila jid mEk fldmqj ;=<g we;=¿ lrkak'

 ² weia foflka u n,d mEk fldmqj ;=<g kej; we;=¿ lrkak'

 ² wjia:d foflys § mEk fldmqj ;=<g we;=¿ lsÍfï myiq;dj ii|kak'

tla weilska n,d mEk fldmqj ;=<g we;=¿ lrkjdg jvd  weia foflka u n,df.k 

mEk fldmqj ;=<g we;=¿ lsÍu myiq nj Tng ±fkkq we;' Bg fya;= jkafka ;%sudK 

oDIaáh" ÿr ;SrKh lsÍug WmldÍ ùu hs'

2'3  wlaIs frda.
wefiys  yg .kakd frda. w;r j¾;udkfha nyq,j mj;akd frda. folla  y÷kd.; 

yels h' 

 ² wefia iqo we;sùu ^Cataract&
 ² .aÆfldudj ^Glaucoma&

wefiys iqo we;sùu

wefiys iqo f,i y÷kajkafka wlaIs ldpfha mdroDIH iajNdjh wvqùu ksid we;s jk 

;;a;ajhls' Bg fya;=j jkafka wlaIs ldph iE§ we;s fm%daàka mßydkshg m;aùuhs' 

túg ldph lsß iqÿ meyefhka Èia fõ'

2'22 rEmh
ksfrda.S weil ldph mdroDYH fõ' frda.S weil ldph mdroDYH fkdfõ'

wefiys iqo we;s jQ úg jia;=jl isg meñfKk wdf,dal lsrK ksis mßÈ  oDIaáú;dkh 

u; kdNs .; fkdfõ' túg fmfkk ish¨ jia;= wmeyeÈ,s ù fnd| ù fmfka'

idudkH ksfrda.S 
weil ldph

frda.S weil 
ldph

2'23 rEmh
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2'3  wlaIs frda.
wefiys  yg .kakd frda. w;r j¾;udkfha nyq,j mj;akd frda. folla  y÷kd.; 

yels h' 

 ² wefia iqo we;sùu ^Cataract&
 ² .aÆfldudj ^Glaucoma&

wefiys iqo we;sùu

wefiys iqo f,i y÷kajkafka wlaIs ldpfha mdroDIH iajNdjh wvqùu ksid we;s jk 

;;a;ajhls' Bg fya;=j jkafka wlaIs ldph iE§ we;s fm%daàka mßydkshg m;aùuhs' 

túg ldph lsß iqÿ meyefhka Èia fõ'

2'22 rEmh
ksfrda.S weil ldph mdroDYH fõ' frda.S weil ldph mdroDYH fkdfõ'

wefiys iqo we;s jQ úg jia;=jl isg meñfKk wdf,dal lsrK ksis mßÈ  oDIaáú;dkh 

u; kdNs .; fkdfõ' túg fmfkk ish¨ jia;= wmeyeÈ,s ù fnd| ù fmfka'

idudkH ksfrda.S 
weil ldph

frda.S weil 
ldph

2'23 rEmh
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2'24 rEmh
ksfrda.S weig o¾Ykhla meyeÈ,sj fmfkhs frda.S weig o¾Ykhla meyeÈ,sj fkdfmfkhs

idudkHfhka jhig hdu;a iu. wefia iqo we;s ùfï m%jK;djla we;' cdkuh 

fya;= ksid o wefia iqo yg.kS' ´fidaka ia;rh isÿre ùu ksid iQ¾hdf,dalfha 

we;s wys;lr mdrcïnq, lsrK mDÓúhg <`.d fõ' tu lsrK o wefia iqo we;s ùu 

flfrys n,mdkq ,nhs'

.aÆfldudj

.aÆfldudj f,i y÷kajkq ,nkafka oDIaál iakdhqjg ydks isÿùu ksid wefiys oDIaá 

mrdih l%ufhka wvq ù wkaONdjhg m;aùu hs' wdrïNl wjia:dfjys § u frda.h 

y÷kd .ekSfuka mj;akd ;;a;ajh ;j ÿrg;a jeäùu md,kh lr .; yels h' wefiys 

reêr mSvkh jeä ùu m%Odk fya;=jla jk w;r Èhjeähdj ;sfnk whg .aÆfldudj 

we;s úfï jeä wjodkula we;' frda.h we;s ùu ksid weig isÿ jk ydksh kej; 

h:d ;;a;ajhg m;a l< fkdyels h'

ksfrda.S wfhl=g .aÆfldudj we;sùu;a iu. fmkSu wvqjk wdldrh 2'24 rEmfha  
A"B"C iy D u.ska ms<sfj<ska ±lafõ'

  A

  C

  B

  D

A -  ksfrda.S weig fyd¢ka fmfkk wdldrh

B - .aÆfldudj wdrïNl wjia:dj

C -  .aÆfldudj uOHu wjia:dj

D - .aÆfldudj miqq wjia:dj ^;j ÿrg;a fmkSu wvq ùfuka wkaO Ndjhg m;afõ&'

2'25 rEmh
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2'26 rEmh

wlaIs wdidok

by; i|yka l< frda.j,g wu;rj ffjria 

u.ska wei wdidokh ùu isÿ úh yels h' 

weia r;=ùu" ln yd l÷¿ .e,Su fuys  frda. 

,laIK fõ' flda÷rejka u.ska yd iam¾Yh u.ska 

frda.h jHdma; fõ' idudkH jHjydrfha § fuu 

frda.S ;;a;ajh zzweia f,vZZ kñka y÷kajhs' 

ffjoH m%;sldr ,nd .ekSfuka  frda.S ;;a;ajh 

iqj lr .; yels h ^2'26 rEmh&'

wefiys ksfrda.S nj /l .ekSug yd we;s úh yels fodaI j<lajd .ekSug mQ¾j 

wdrlaIK l%u wkq.ukh l< hq;= h' tjeks wdrlaIK l%u lsysmhla my; oelafõ'

 ² wei ;Sj% wdf,dalhg ksrdjrKh ùfuka j<lajd .ekSu'

 ² iQ¾h .%yK keröfï § Rcqj iQ¾hhd foi fkdne,Su yd ta i|yd wdrlaIl 

Wml%u Ndú;  lsÍu'

 ² fj,aäka lsÍfï § wdrlaIl wdjrK Ndú; lsÍu'

 ² ffjoH Wmfoiaj,ska f;drj weig fnfy;a j¾.$ Èhr j¾. fkd ±óu'

 ² wlaIs fodaI fkdue;s wh wlaIs fodaI i`oyd Ndú; lrk Wmeia me<£fuka je<lSu'

 ² wõ lKaKdä Ndú;fha § ffjoH Wmfoia ms<sme§u'

 ² fm!oa.,sl iajia:;dj ms<sn| ie,ls,su;a ùu'

 ² rEmjdysksh" mß.Klh tl È.g Ndú; fkdlsÍu fyda ta i|yd wdrlaIl Wml%u fh§u'

2'4  ñksia lfkys jHqyh yd l%shdldß;ajh

lk Y%jK ixfõokh m%;s.%yKh lrk wjhjhhs' Y%jKh isÿjk wdldrh wOHhkh 

lsÍu i|yd lfkys jHqyh ms<sn|j úuid n,uq'

l%shdldrlu  2'9

wjYH øjH (- úoHd.drfha we;s ñksia 

lkl wdlD;shla fyda 

rEm igykla

l%uh (-

² úoHd.dr wdlD;sh fyda rEm 

igyk fyd¢ka ksÍlaIKh 

lrkak'

² lfkyss fldgia y÷kd.kak'

² fï i|yd ñksia lfkys kï 

lrk ,o rEmigykla fyda 

jHqyh ±lafjk iqÿiq rEm 

igyka  Wmfhda.S lr .kak'

2'27 rEmh - lfkys wdlD;sh
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ñksia lfkys rEmigykla 2'28 rEmfha oelafõ'

2'28 rEmh

ndysr lk ueo lk we;=¿ lk

lfkys m%Odk fldgia lsysmhla ms<sn|j f;dr;=re 2'2 j.=fõ ±lafõ'

2'2 j.=j - lfkys m%Odk fldgia yd tajd ms<sn| f;dr;=re

m%foaYh jHqy fldgi f;dr;=re

ndysr 

lk

lka fm;a;
 ² ldáf,acuh jHqyhls'

 ² Yío ;rx. ndysr Y%jK kd<h fj; fhduq lrhs'

ndysr Y%jK kd<h
 ² Yío ;rx. l¾K mgy mg,h olajd f.k hdug 

odhl fõ'

l¾Kmgy mg,h
 ² Yío ;rx.hg wkqrEmj lïmkh ù Y%jKhg 

wod< ixfõokh ,nd .kshs'

ueo lk

l¾K wiaÓld

 ² uqoa.ßldj" ks>d;sh iy OrKlh f,i ms<sfj<ska 

l¾K wiaÓld ;=kls'

 ² l¾Kmgy mg,fhka l¾K ixLh fj; Yíohg 

wod< lïmk iïfm%aIKh lrhs'

hqiaafÜlSh kd<h

 ² .%iksldjg  iïnkaO újD; kd,hls' 

 ² l¾Kmgy mg,h fome;af;a mSvk iudkj 

mj;ajd .ekSug odhl fõ'

we;=¿ 

lk

l¾K ixLh

 ² Y%jK iakdhqfõ w.% iïnkaO ù we;'

 ² Y%jKh ms<sn| ixfõokh Y%jK iakdhqjg 

iïfm%aIKh lrhs'

Y%jK iakdhqj

 ² Y%jK ixfõokh fud<fha wod< fldgi olajd 

f.k hhs'

 ² tu ixfõok Yíoh f,i fud<h u.ska y÷kd .kS'

w¾O pl%dldr kd<  ² isref¾ iunr;dj /l .ekSug odhl fõ'

lka fm;a;

ndysr Y%jK 
kd<h

Y%jK iakdhqj

l¾K ixLh

hqiafÜlSh kd<h

l¾K 
wiaÓld

w¾O pl%dldr kd<

l¾Kmgy 
mg,h
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lk u.ska Y%jK ixfõokh isÿ jk wdldrh úuid n,uq' 

Yíohlg wkqj mg,hla lïmkh jk nj wdo¾Ykh i|yd l%shdldrlu 2'10 ksr; 

fjuq'

l%shdldrlu  2'10

wjYH øjH (- mqkS, folla" rn¾ ne¨ka mg,hla" rn¾ k<hla ^2m muK&" kQ,la yd 

iriq,la

l%uh (-

 ² tla mqkS,hl lgg ne¨ka mg,h fyd¢ka we§ mj;sk fia  .eg .ikak'

 ² mqkS, fol k<fha fofl,jrg iïnkaO lr lïmkh lrk ,o iriq,la <x 

lrkak'

 ² tla isiqfjl=f.a lkg ne¨ka mg,h iys; mqkS,h ;nd wfkla mqkS,h wi, 

iriq, lïmkh lrkak'

 ² ksÍlaIK jd¾;d lrkak'

2'29 rEmh

iriq, lïmkh jk úg rn¾ mg,h lïmkh ùfuka jvd fyd¢ka y`v weiSu 

ksÍlaIKh l< yels h' ta wdldrhg Yío ;rx.hlg wkqrEmj l¾Kmgy mg,h 

lïmkh ùu isÿ fõ'

ndysr mßirfha jia;= lïmkh ùfuka yg .kakd èjks ;rx. ndysr Y%jK kd<h 

;=<ska l¾Kmgy mg,h olajd .uka lrhs' túg l¾Kmgy mg,h tu ;rx.hg 

wkqrEmj lïmkh fõ' tu lïmk Y%jK wiaÓld u.ska j¾Okh lr ta Tiafia 

l¾K ixLhg iïfm%aIKh flf¾' l¾K ixLhg iïnkaO iakdhq w.% u.ska tu 

lïmkhg wod< wdfõ. Y%jK iakdhqj Tiafia fud<h fj; iïfm%aIKh flf¾' 

fud<fha Y%jK ixfõ§ m%foaYh u.ska wod< Yíoh l=ula±hs y÷kd .kshs'

2'5  lfkys wdndO
Wm;ska u fyda miqld,Skj Y%jKh wvq ùu" ìysß nj yd Y%jK wiaÓld >kùï jeks 

wdndO lfkys we;s úh yels h' WmÈk úg ìysß mqoa.,hska ;=< f.d¿ nj o m%ldY 

fjhs' ukao Y%jKhg ms<shula f,i Y%jKdOdr Ndú; l< yels h'

ñksia lkg Y%jKh l< yels jkafka 20 Hz isg 20 000 Hz olajd jQ  ixLHd; mrdih 

nj Tn okakd lreKls' tu ixLHd; mrdih ;=< jqj o lkg ord .; yels yf`vys 

;Sj%;djla we;' Bg jvd jeä Yío Y%jKh lsÍfuka  lkg ydks isÿúh yels h'
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2'30 rEmh

lk wdrlaId lr .ekSug wkq.ukh l< hq;= 

mQ¾fjdamdhka lsysmhla fufia h'

 ² lk ;=<g ndysr øjH we;=¿ lsÍfuka je<lSu' 

 ² wêl Yíoj,g lk ksrdjrKh fkdlsÍu'

 ² ffjoH Wmfoia wkqj muKla lkg T!IO ±óu'

 ² wdrlaIl Wmdx. Ndú;fhka f;drj .eUqre Èfha 

lsñ§fuka je<lSu ^.eUqre Èfha mSvkh wêl 

neúka&'

 ² lkg fyda lk wdikakhg myr §u fyda lka 

fm;af;ka we§u fkdlsÍu'

mejreu 2'2

 y iqÿiq øjH fhdod .ksñka fjo k<djl ^Stethoscope& 
wdlD;shla ks¾udKh lrkak'

2'31 rEmh

mejreu 2'3

 y wei yd lk iïnkaOfhka flá m%Yak 10 ne.ska ilia lr m%Yak úpdrd;aul 

jevigykla mj;ajkak'

wu;r oekqug

fcÜ 
tkaðu

iÔù frdla 
ix.S;h

ud¾. 
;onoh

ixjdod;aul 
l;dny

ksok 
ldurh

celal= 
ñáh

nr 
jdyk

jHdmdßl 
ld¾hd,h

úis;a; 
ldurh

jkdka;r

Yío mSvk uÜgï
dB(A)

lkg ord .; yels m%Yia; uÜgu 
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idrdxYh

 ² wei oDIaá ixfõokh m%;s.%yKh lrk wjhjhhs'

 ² fmkSu f,i y÷kajkafka wefiys oDIaáú;dkh u; we;s jk hál=re" ;d;aúl 

yd m%udKfhka l=vd m%;sìïnh fud<h u.ska y÷kd .ekSuhs'

 ² ñksidf.a oaúfka;%sl oDIaáh ÿr ;SrKh lsÍug yd ;%sudK oDIaáh i|yd 

jeo.;a fõ'

 ² ÿr oDIaál;ajh iy wúÿr oDIaál;ajh nyq,j mj;sk wlaIs fodaI folls'

 ² W;a;, ldp iys; Wmeia me<£fuka ÿr oDIaál;ajh o wj;, ldp iys; Wmeia 

me<£fuka wúÿr oDIaál;ajh o ksjerÈ lr .; yels h'

 ² wefiys iqo yd .aÆfldudj j¾;udkfha ñksid ;=< olakg ,efnk nyq, wlaIs 

frda. folls'

 ² wefiys m%lD;s oDIaáh È.=  l,la mj;ajd .ekSu i|yd wefiys wdrlaIdj ms<sn`o 

ie,ls,su;a úh hq;= h'

 ² lk Y%jK ixfõokh m%;s.%yKh flfrk wjhjhhs'

 ² èjks ;rx.hla u.ska l¾Kmgy mg,h lïmkh ùu;a" tu.ska l¾K wiaÓld 

lïmkh ùu;a ksid l¾K ixLfha iakdhq wka; W;af;ackh fõ' 

 ² l¾K ixLfhka yg .kakd wdfõ. Y%jK iakdhqj Tiafia fud<hg iïfm%aIKh 

jk w;r fud<h u.ska Yíoh y÷kd .kshs'

 ² w¾O pl%dldr kd< u.ska isref¾ iunr;dj /l fohs'

 ² l¾K wiaÓld >kùu" ukao Y%jKh iy ìysß nj Y%jKdndO lsysmhls'

 ² lkg ixfõ§ Y%jH ixLHd; mrdih 20 Hz  isg 20 000 Hz w;r fõ'

 ² wêl ;Sj%;djlska hq;= Yío u.ska lkg ydks we;s úh yels h'

 ² lfkys ixfõ§ nj /l .ekSug wdrlaIdldÍ ms<sfj;a wkq.ukh l< hq;= h'

01& § we;s ms<s;=re w;ßka ksjerÈ fyda jvd;a .e<fmk ms<s;=r f;darkak'

1' ñksia wefiys m%;sìïnh kdNs.; jk fldgi jkafka"

1' ldp rihhs'  2' wlaIs ldphhs'

3' ;drd uKav,hhs'  4' oDIaáú;dkhhs'

2' <`. we;s jia;= fmfkk kuq;a ÿr we;s jia;= meyeÈ,sj fkdfmkSu isÿjk 

wlaIs fodaIh  l=ula o@

1' ÿr oDIaál;ajh  2' .aaÆfldudj 

3' wefiys iqo  4' wúÿr oDIaál;ajh 

3' isref¾ iunr;dj /l .ekSug odhl jk ñksia lfkys msysá jHqyh 

l=ula o@

1' l¾K ixLh  2' ndysr Y%jK kd<h

3' l¾K wiaÓld  4' w¾O pl%dldr kd<

wNHdi
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4' lfkys jHqyh yd lD;Hh ms<sn`oj YsIHhl= bÈßm;a l< woyia lsysmhla 

my; ±lafõ'

A. lkafm;s ldáf,acuh jHqy fõ'

B. l¾K ixLh u.ska Y%jKh ms<sn| wdfõ.h Y%jK iakdhqjg ,nd fohs'

C. l¾K wiaÓld ndysr Y%jK kd<h ;=< msysgd we;'

fuu m%ldYj,ska i;H jkafka"

1' A yd B muKs  2' B yd C muKs

3' A yd C muKs  4' A, B yd C ish,a,u

5' ñksidf.a Y%jH ixLd; mrdih fldmuK o@

1' 2 Hz  isg 20 000 Hz  olajd  

2' 20 Hz  isg 20 000 Hz  olajd 

3' 20 Hz  isg 20 0000 Hz  olajd 

4' 200 Hz  isg 20 000 Hz  olajd

02& rEmfha oelafjkafka ñksia weil jHqyh hs' 

  A

  B

  C  I  D  E

  F

  G

  H

A isg H olajd we;s bx.%Sis wlaIr u.ska olajd we;s fldgia kï lr tajdhska 

bgqjk ld¾hh ne.ska fjk fjk u ,shkak'

wNHdi



úoHdj | wei yd lk 37úoHdj | wei yd lk36

03& rEmfha olajd we;s bx.%Sis wlaIr Ndú; lrñka lkg we;=¿ jk Yíohla 

fud<h olajd .uka lrk ud¾.h wkqms<sfj<ska kï lrkak'

A

  B   C

  D

  E
  F

  G   H

  J

  K

wNHdi

mdßNdIsl jpk
ÿr oDIaál;ajh - Long sight/ Hypermetropia
wúÿr oDIaál;ajh - Short sight/ Myopia
oaúfka;%sl oDIaáh - Binocular vision
;%sudK oDIaáh - Stereoscopic vision
oDIaáú;dkh - Retina
oDIaál iakdhqj - Optic nerve
iajÉph - Cornea
;drduKav,h - Iris
lKsksldj - Pupil
ly ,mh - Fovea
wkaO ìkaÿj - Blind spot
W;a;, ldph - Convex lens
wj;, ldph - Concave lens
wefia iqo - Cataract
.aÆfldudj - Glaucoma
l¾Kmgy mg,h - Tympanic membrane
l¾K ixLh - Cochlea
l¾K wiaÓld - Ossicles
hqiafÜlSh kd<h - Eustachian tube
Y%jK iakdhqj - Auditory nerve
w¾O pl%dldr kd< - Semi circular canal
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mod¾:fha .=K ms<sn| 8 fY%aKsfha § W.;a oE isysm;a lrkak' mod¾: ixY=oaO øjH yd 

ixY=oaO fkdjk øjH ^ñY%K& f,i j¾. l< wdldrh Tfí u;lhg kef.kq we;' 

tu oekqu mokï lrf.k 3'1 l%shdldrlfuys ksr; jkak'

l%shdldrlu 3'1

my; § we;s øjH ixY=oaO øjH yd ixY=oaO fkdjk øjH ^ñY%K& f,ig j¾. lr 

j.=.; lrkak'

jd;h" mdkSh c,h" we¨ñkshï" ß§" ;U" ̈ Kq ødjKh" wdiq; c,h" ldnka" i,a*¾" 

iskala" fldm¾ i,af*aÜ" fidaähï laf,darhsâ

ksYaÑ; .=K ork ix>gl tlla muKla wvx.= jk mod¾: ixY=oaO øjH f,i 

ye¢kafõ' ta wkqj we¨ñkshï" ß§" ;U" wdiq; c,h" ldnka" i,a*¾" iskala" fldm¾ 

i,af*aÜ yd fidaähï laf,darhsâ ixY=oaO øjH .Khg wh;a fõ'

ixY=oaO ix>gl folla fyda jeä .Kkla wka;¾.; mod¾: ñY%K f,i ye¢kafõ' 

ta wkqj jd;h" mdkSh c,h iy ¨Kq ødjKh ñY%K f,i oelaúh yels h'

ixY=oaO øjH uQ,øjH yd ixfhda. f,i ;j ÿrg;a j¾. l< yels nj Tn úiska 8 

fY%AKsfha § bf.k .kakd ,§' tu oekqu ;j ÿrg;a ;yjqre lr .ekSug l%shdldrlu 

3'2 ys ksr; jkak'

l%shdldrlu 3'2

my; § we;s ixY=oaO øjH" uQ,øjH yd ixfhda. f,i j¾. lr j.=.; lrkak'

i,a*¾" .aÆfldaia" laf,daÍka" fidaähï laf,darhsâ" ß§" ;U" fldm¾ i,af*aÜ" 

iskala

fN!;sl fyda ridhksl l%u u.ska fjkia .=K we;s øjHj,g ;j ÿrg;a fnÈh 

fkdyels ksYaÑ; .=K ork ixY=oaO øjH uQ,øjH f,i ye¢kafõ' ta wkqj hlv" 

i,a*¾" laf,daÍka" ß§" iskala" ;U uQ,øjH hg;g wh;a fõ' oekg uQ,øjH 120la 

muK wkdjrKh lrf.k we;'

mod¾:fha iajNdjh 
yd .=K3
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3'1 rEmh - nyq,j Ndú; jk uQ,øjH lsysmhla
ldnka

;U ^fldm¾& i,a*¾

ß§we¨ñkshï

hlv ^whka&

laf,daÍka

riÈh

uQ,øjH folla fyda jeä .Kkla ksYaÑ; wkqmd;hlg ridhksl j ixfhdackh ù 

ieliqKq ksYaÑ; .=K ork ixY=oaO øjH ixfhda. f,i ye¢kafõ' ta wkqj fidaähï 

laf,darhsâ" fldm¾ i,af*aÜ yd .aÆfldaia ixfhda. .Khg wh;a h' úúO uQ,øjH 

úúO wdldrfhka ixfhdackh ù ilia jqKq ixfhda. w;súYd, ixLHdjla iajNdjfha 

mj;S'

.aÆfldaia fldm¾ i,af*aÜ fidaähï laf,darhsâ

3'2 rEmh - ixfhda. lsysmhla

3'1  uQ,øjH

3'1'1   uQ,øjH i|yd ixfla;

ikaksfõokfha myiqj i|yd úúO wjia:dj, § úúO ixfla; Ndú; lrk nj 

wms oksuq' uQ,øjH ye¢kaùu i|yd o ixfla; Ndú; flf¾' wka;¾cd;sl jYfhka 

ms<s.;a fuu ixfla; f,dalfha iEu rgl u uQ,øjH ye¢kaùu i|yd Ndú; flf¾'

fndfyda úg uQ,øjHfha bx.%Sis ku fuu ixfla; i|yd mokï lr.kq ,efí' fuys § 

uQ,øjHfha kfuys uq,a wl=r ixfla; f,i fhdod .kshs' ;ks wl=rla ixfla;h f,i 

fhfok wjia:dj, th wksjd¾hfhka u lemsg,a wl=rla ^Capital letter& úh hq;= h' 

ksoiqka lsysmhla 3'1 j.=fõ oelafõ'
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3'1 j.=j

uQ,øjHh ixfla;h

Carbon ^ldnka&

Oxygen ^Tlaiscka&

Sulphur ^i,a*¾&

C
O
S

uQ,øjH lsysmhl kï tl u wl=rlska werfUk úg kfuys B<`. wl=r fyda fjk;a 

wl=rla fhdod .kq ,efí' fujeks wjia:djl fojk wl=r wksjd¾hfhka u isïm,a 

wl=rla ^Simple letter& úh hq;= h' ksoiqka lsysmhla 3'2 j.=fõ oelafõ'

3'2 j.=j

uQ,øjHh ixfla;h

Chlorine ^laf,daÍka&

Calcium ^le,aishï&

Magnesium ^ue.akSishï&

Aluminium ^we¨ñkshï&

Cl
Ca
Mg
Al

iuyr uQ,øjH i|yd ixfla; fhdodf.k we;af;a tajdfha ,;ska ku weiqßks' ta 

i|yd ksoiqka lsysmhla 3'3 j.=fõ oelafõ'

3'3 j.=j

bx.S%is ku ,;ska ku ixfla;h

fidaähï Natrium ^fkaÜßhï& Na

fldm¾ Cuprum ^lshqm%ï& Cu

f,â Plumbum ^ma,ïnï& Pb

f.da,aâ Aurum ^wjqrï& Au

uZlß Hydrargyrum ^yhsv%.hsrï& Hg

whka Ferrum ^f*rï& Fe

is,aj¾ Argentum ^wdckagï& Ag

uQ,øjH lsysmhl kdu yd tajdfha ixfla; 3'4 j.=fõ oelafõ'

3'4 j.=j

uQ,øjHh ixfla;h

Hydrogen yhsârcka H
Carbon ldnka C
Oxygen Tlaiscka O
Nitrogen khsg%cka N
Sulphur i,a*¾ S
Chlorine laf,daÍka Cl
Aluminium we¨ñkshï Al

uQ,øjHh ixfla;h

Magnesium ue.akSishï Mg
Zinc iskala Zn
Silicon is,slka Si
Phosphours fmdiamria P
Argon wd.ka Ar
Calcium le,aishï Ca
Iodine whäka I
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3'1'2  uQ,øjHj, ;ekqï tall

3'3 rEmh
fcdaka fvda,agka

mod¾:h wxY=j,ska ks¾udKh ù we;s nj Tn óg fmr 

wOHhkh lr we;' tu wxY= msfhú weiska ksÍlaIKh lsÍug 

fkdyels w;r" ÈhqKq wkaùlaIj,ska mjd ksÍlaIKh lsÍug o 

wmyiq h' tu b;d l=vd wxY= mrudKq f,i ye¢kafõ'

mod¾:h ks¾udKh ù we;s ;j ÿrg;a fnÈh fkdyels l=vd;u 

wxY=j i|yd —mrudKqj˜ ^atom& hk kduh uq,ska u Ndú; 

lrk  ,oafoa fcdaka fvda,agka ^1766 - 1844& kue;s úoHd{hd 

úisks' mrudKqj ye¢kaùug fhfok —wegï˜ ^atom& hk 

bx.%Sis jpkh ks¾udKh ù we;af;a —;jÿrg;a fnod fjka 

l< fkdyels˜ hk wre; we;s —wegfudaia˜ ̂ atomos& kï .%Sl 

jpkfhks'

hï uQ,øjHhla ks¾udKh ù we;af;a tl u j¾.fha mrudKqj,sks' úúO uQ,øjH 

ks¾udKh ù we;s mrudKq tlsfklg fjkia h' ksoiqkla f,i hlv keue;s 

uQ,øjHh ks¾udKh ù we;af;a hlv mrudKqj,sks' we¨ñkshï ks¾udKh ù we;af;a 

we¨ñkshï mrudKqj,sks' we¨ñkshï yd hlv mrudKqj, jHqyh tlsfklg 

fjkia h'

tl u j¾.fha mrudKq folla fyda lsysmhla iïnkaO ùfuka fyda fjk;a j¾.j, 

mrudKq folla fyda lsysmhla iïnkaO ùfuka iEÿKq tall wKq f,i ye¢kafõ'

idudkH ;;a;aj hgf;a Tlaiscka uQ,øjH mj;skafka Tlaiscka mrudKq follska 

iEÿKq wKqjla f,i h' Tlaiscka iajdëk j mej;sh yels l=vd u wdldrh wKqjls' 

wKq jYfhka mj;sk uQ,øjH i|yd ksoiqka lsysmhla 3'5 j.=fõ oelafõ'

O O
3'4 rEmh

Tlaiscka wKqfjys ksrEmKhla

H H
3'5 rEmh - yhsârcka 
wKqfjys ksrEmKhla

3'5 j.=j

uQ,øjHh wKqfõ ixfla;h

Tlaiscka ^O& O2

khsg%cka ^N& N2

laf,daÍka ^Cl& Cl2

yhsârcka ^H& H2

ma¨fjdÍka ^F& F2

by; wKq iEfokafka tl u uQ,øjHfha mrudKqj,ska neúka tu wKq iumrudKql 

wKq f,i ye¢kafõ'

fï wkqj uQ,øjH tl u j¾.fha mrudKqj,ska fyda tl u j¾.fha mrudKq iïnkaO 

ùfuka iEÿKq wKqj,ska iukaú; h' tneúka tajd ;j ÿrg;a ridhksl j ir, 

øjHj,g fnÈh fkdyels h'
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3'1'3  mrudKql jHqyh

3'6 rEmh
w¾kiaÜ ro¾*¾â

mod¾:h iE§ we;s ;ekqï tall mrudKq jk nj wms 

oksuq' jvd;a úYauhckl lreK jkafka mrudKqj, 

jeä fldgila ysia wjldYh ùuhs' mrudKqj, iïmQ¾K 

ialkaOh u th uOHfha we;s l=vd flakaøhl talrdYs ù 

we;' fuu flakaøh Ok wdfrdams; jk w;r th mrudKqfõ 

kHIaáh f,i ye¢kafõ' mrudKqj" úYd, ysia wjldYhlska 

yd uOHfha we;s Ok wfrdams; ,laIHhSh kHIaáhlska 

iukaú; nj m<uqjrg wkdjrKh lrk ,oafoa kjiS,ka; 

cd;sl w¾kiaÜ ro¾*¾â ^1871 - 1937&  úisks'

mrudKqj ;jÿrg;a fnod fjka l< fkdyels b;d l=vd 

wxY=jla nj w;S;fha § i,lk ,§' kuq;a miqld,Sk 

m¾fhaIKd;aul wkdjrKj,g wkqj mrudKqj ks¾udKh ù we;af;a Wm mrudKql 

wxY= lsysmhl tl;=jlsks' fuu Wm mrudKql wxY= bf,lafg%dak (electrons), 
fm%dafgdak (Protons) yd kshqfg%dak (neutrons) f,i ye¢kafõ'

mrudKqj uOHfha we;s kHIaáh kshqfg%dak yd fm%dafgdakj,ska iukaú; fõ' 

fm%dafgdak yd kshqfg%dakj,g jvd w;sYhska ieye,a¨ bf,lafg%dak" kHIaáh jgd 

p,kh fjñka mj;S' mrudKqfõ uq¿ mßudjg idfmalaI j uOHfha we;s kHIaáfha 

mßudj w;sYhska u l=vd fõ'

3'7 rEmh - mrudKqjl ksrEmKhla

bf,lafg%dak p,kh 

jk wjldYh

mrudKqfõ kHIaáh

^fm%dafgdak ¬ kshqfg%dak&

WmmrudKql wxY=j, msysàu yd tajdfha .=K lsysmhla 3'6 j.=fõ oelafõ'

3'6 j.=j - Wm mrudKq wxY=j, idfmalaI ialkaO yd idfmalaI wdfrdamKh

fm%dafgdak kshqfg%dak bf,lafg%dak

msysàu kHIaáh ;=< kHIaáh ;=< kHIaáh jgd

ialkaOh 

^fm%dafgdakhg idfmalaI j&
1 1

1

1840

wdfrdamKh

^bf,lafg%dakhg idfmalaI j&
¬1 0 -1



úoHdj | mod¾:fha iajNdjh yd .=K 43úoHdj | mod¾:fha iajNdjh yd .=K42

mrudKql l%udxlh (z)
uQ,øjH mrudKqjl kHIaáfha we;s fm%dafgdak ixLHdj tu uQ,øjHfha mrudKql 

l%udxlh (Atomic number) f,i ye¢kafõ' th idudkHfhka z hk ixfla;fhka 

±lafõ' mrudKql l%udxlh tkï kHIaáfha we;s fm%dafgdk ixLHdj tu uQ,øjH 

i|yd wkkH jQ .=Khls' mrudKqj úoHq;a jYfhka WodiSk neúka tys we;s fm%dafgdak 

ixLHdj yd bf,lafg%dak ixLHdj iudk fõ' uQ,øjH mrudKq lsysmhl mrudKql 

l%udxl 3'7 j.=fõ oelafõ'

3'7 j.=j - uQ,øjH mrudKq lsysmhl mrudKql l%udxl

uQ,øjH fm%dafgdak ixLHdj bf,lafg%dak ixLHdj mrudKql l%udxlh

ldnka (C) 6 6 6

khsÜrcka ^N& 7 7 7

Tlaiscka ^O& 8 8 8

*a¨fjdÍka ^F& 9 9 9

ksfhdaka ^Ne& 10 10 10

fidaähï ^Na& 11 11 11

ialkaO l%udxlh (A)
uQ,øjH mrudKqjl kHIaáh ;=< we;s fm%dafgdak yd kshqfg%dak ixLHdj, tl;=j 

tu uQ,øjH mrudKqfõ ialkaO l%udxlh f,i ye¢kafõ' ialkaO l%udxlh A f,i 

ixfla;j;a flf¾'

3'8 j.=j - uQ,øjH mrudKq lsysmhl ialkaO l%udxlh

uQ,øjH fm%dafgdak ixLHdj 

(p)
kshqfg%dak ixLHdj

(n)
ialkaO l%udxlh

(p + n)
N 7 7 14
O 8 8 16
F 9 10 19

Na 11 12 23
Cl 17 18 35

mrudKqjl mrudKql l%udxlh yd ialkaO l%udxlh úfYaIs; j olajk iïu; 

l%uhla we;' mrudKqfõ ixfla;hg jï mi my<ska mrudKql l%udxlh;a" jï mi 

by<ska ialkaO l%udxlh;a ±laùu tu iïu; l%uh fõ' ta wkqj fidaähï ^Na& 
uQ,øjH mrudKqj yd iïnkaO f;dr;=re my; mßÈ fõ'

fm%dafgdak ¬ kshqfg%dakj, tl;=j
^ialkaO l%udxlh&

fm%dafgdak ixLHdj
^mrudKql l%udxlh&

23

11Na
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3'2  ixfhda.
uQ,øjH folla fyda lsysmhla hï wkqmd;hlska ridhksl j ixfhdackh ùfuka 

ixfhda. iEfohs' tjeks ixfhda. iuyrla iajNdjfha mj;skafka wKq f,ighs' tu 

wKq ;=< tlsfklg fjkia mrudKq we;s neúka tajd úIu mrudKql wKq f,i 

ye¢kafõ'

ksoiqk (- yhsârcka mrudKqjla yd laf,daÍka mrudKqjla ixfhdackh ù yhsârcka 

laf,darhsâ ^HCl& wKqj iEfoa'

3'8 rEmh - yhsârcka laf,darhsâ wKqj iE§u ksrEmKh

H Cl H Cl

yhsârcka 
mrudKqj

laf,daÍka
mrudKqj

yhsârcka laf,darhsâ
wKqj ^ixfhda.h&

H H
O

3'9 rEmh - c, wKqj

fï wkqj uQ,øjH yd ixfhda. w;r m%Odk fjkialula jkqfha 

uQ,øjHhla tl u j¾.fha mrudKqj,ska iukaú; jk w;r 

ixfhda. tlsfklg fjkia uQ,øjH mrudKq j¾. follska 

fyda lsysmhlska iukaú; ùuhs'

ksoiqk (- c, wKqjla iE§ we;af;a Tlaiscka mrudKqjla yd 

yhsârcka mrudKq folla iïnkaO ùfuks' 3'9 

rEmh u.ska th ksrEmKh flf¾'

mejreu 3'1

iqÿiq øjH fhdodf.k iu mrudKql yd úIu mrudKql wKq lsysmhla i|yd 

wdlD;s ks¾udKh lrkak' tu wdlD;s ks¾udKh lr mka;sfha m%o¾Ykh lrkak'

O OC
 3'10 rEmh - ldnka vfhdlaihsâ wKqj

ldnka vfhdlaihsâ wKqjla iE§ we;af;a ldnka 

mrudKqjla yd Tlaiscka mrudKq folla iïnkaO 

ùfuks' 3'10 rEmh u.ska th ksrEmKh flf¾' 

H

H

H

H
C

3'11 rEmh - fuf;aka wKqj

fuf;aka wKqjla iE§ we;af;a ldnka mrudKqjla yd 

yhsârcka mrudKq y;rla iïnkaO ùfuks' 3'11 rEmh u.ska 

th ksrEmKh flf¾'
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H H

H

N

3'12 rEmh - wefudakshd wKqj

wefudakshd wKqjla iE§ we;af;a khsÜrcka mrudKqjla yd 

yhsârcka mrudKq ;=kla iïnkaO ùfuks' 3'12 rEmh u.ska 

th ksrEmKh flf¾'

ixfhda. i|yd o iqúfYaI ridhksl ixfla; we;' tu 

ixfla; ixfhda.j, ridhksl iQ;% kñka ye¢kafõ' ta 

ms<sn| j by< fYa%Ksj, § wOHhkh lrkq we;'

3'9 j.=j

ixfhda.h ixfhda.fha ridhksl iQ;%h 

^ixfhda.fha ;ekqï tallh&

wka;¾.; uQ,øjH

c,h H2O H yd O
.aÆfldaia C6H12O6 C, H yd O

fuf;aka CH4 C yd H

ldnka vfhdlaihsâ CO2 C yd O
fidaähï laf,darhsâ
^idudkH ¨Kq&

NaCl
Na yd Cl

fldm¾ i,af*aÜ CuSO4 Cu, S yd O
le,aishï ldnfkaÜ CaCO3 Ca, C yd O
ixfhda.h iE§ we;s l=vd;u tallfha wvx.= uQ,øjHj,g ixfhda.fha ,laIK 

fmkaúh fkd yels h'

tl u uQ,øjH l=,lhlska iEÿKq" tlsfklg fjkia ixfhda.j,g jqj o tlsfklg 

fjkia ridhksl .=K we;'

ksoiqk 1 (- C, H hk uQ,øjH l=,lfhka iE§ we;s ixfhda. lsysmhla my; ±lafõ'

 y fuf;aka ^Ôj jdhqfõ ix>glhls&      - CH4

 y fylafiaka ^ødjlhls&       - C6H14

 y fnkaiSka ^ødjlhls&       - C6H6

 y weisá,Ska ̂f,day mEiaiSug wjYH ;dmh ,nd §ug oykh lrk jdhqjls&- C2H2

 y t;Ska ^fmd,s;Ska iE§ug Ndú; lrk jdhquh wuqøjHhls&  - C2H4

ksoiqk 2 (- C, H, O hk uQ,øjH l=,lfhka iE§ we;s ixfhda. lsysmhla my; ±lafõ'

 y .aÆfldaia ^ir, iSks j¾.hls&   - C6H12O6

 y weisála wï,h ^úkdlsßj, wka;¾.; fõ& - CH3COOH
 y t;fkda,a ^uoHmdkj, wka;¾.; fõ& - C2H5OH
 y vhs fu;s,a B;r ^ks¾úkaolhls&  - CH3OCH3

 y iqfl%daia ^Wla iSksj, wka;¾.; fõ&  - C12H22O11
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3'3  ñY%K
ó<`.g wms ixY=oaO fkdjk øjH fyj;a ñY%K ms<sn| j wOHhkh lruq'

id.r c,h ms<sn| j Tfí wjOdkh fhduq lrkak' tys c,hg wu;r j úúO ,jK 

j¾. yd úúO jdhq j¾. Èh ù we;' tkï tys ix>gl lsysmhla we;' fï ksid id.r 

c,h ñY%Khls' wmg iajdNdúl mßirh ;=< fndfyda úg yuqjkqfha ixY=oaO øjH 

fkdj ñY%Khs' wm wjg we;s jd;h" mi" .x.d c,h" mdIdK wdÈh ñY%K fõ' wm 

wdydrhg .kakd fhda.Ü" whsial%Sï" m,;=re i,do wdÈh o ñY%Khs' f;a' fldams yd 

isis,a îu jeks mdk j¾. o ñY%K fõ'

3'13 rEmh - ñY%K lsysmhla

m,;=re i,doh fldams mdkh whsial%Sï

ixY=oaO øjH folla fyda jeä .Kkla tl;= ùfuka ñY%K iEfoa' ñY%Kfha we;s 

ixY=oaO øjH ñY%Kfha ix>gl f,i ye¢kafõ'

ñY%K lsysmhl we;s ix>gl y÷kd .ksuq' ta i|yd 3'10 j.=j wOHhkh lruq'

3'10 j.=j - ñY%K yd tajdfha wvx.= ix>gl

ñY%Kh wvx.= ix>gl

jd;h khsÜrcka" Tlaiscka" wd.ka" ldnka vfhdlaihsâ" c,jdIam

id.r c,h c,h" ,jK" ødjH Tlaiscka" ødjH ldnka vfhdlaihsâ

flala ñY%Kh iSks" msá" c,h" j¾Kl" ng¾" ì;a;r

fndrf;,a ãi,a" fmg%,a" N+ñf;,a" ;dr

ñY%Khl we;s iqúfYaIS ,laIKh jkqfha tys mj;sk ix>gl fN!;sl l%u u.ska 

fjkal< yelsùuhs' iy,aj,g je,s ñY%j we;s úg kEô,sh fhdod f.k iy,a .eÍu 

u.ska iy,aj,ska je,s fjka l< yels h' fï wkqj .eÍu hkq ñY%Khl ix>gl 

fjka lrk fN!;sl l%uhls' ñY%Khl ix>gl fjkalrk fN!;sl l%u ms<sn| 

wOHhkh i|yd l%shdldrlu 3'3ys ksr; fjuq'
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l%shdldrlu 3'3

 ² Tng my; i|yka ñY%K ,nd § we;' tu ñY%Kj, wvx.= ix>gl fjka lsÍu 

i|yd iqÿiq l%u wdo¾Ykh lrkak'

1' iSks yd je,s ñY%Kh 2' ¨Kq yd c,h ñY%Kh

3' hlv l=vq yd i,a*¾ l=vq ñY%Kh 4' yd,a iy je,s ñY%Kh

5' oyhshd iy .,a len,s ñY%Kh

 ² ñY%Kj, wvx.= ix>gl fjka l< yels wdldrh úia;r lrkak'

ñY%Khl ix>gl fjka lrk fN!;sl l%u lsysmhla yd tu l%uh Ndú; lrk 

wjia:d lsysmhla my; oelafõ' ta ms<sn| úia;rd;aul wOHhkhla 11 fY%aKsfha § 

isÿ lrkq we;'

.eÍu - iy,aj,ska je,s bj;a lsÍu'

  b,a,ïj,ska ueKsla fjka lr .ekSu'

fm<Su - iy,aj,ska oyhshd bj;a lsÍu'

c,fha mdlsÍu - ì;a;r ùj,ska fnd,a weg bj;a lsÍu'

ye,Su - je,sj, fndr¨ bj;a lsÍu'

jdIamSNjkh - uqyqÿ c,fhka ¨Kq ,nd .ekSu'

Nd.sl wdijkh - fndrf;,aj,ska úúO bkaOk fjka lr .ekSu'

yqud, wdijkh - l=re÷ fld<j,ska l=re÷ f;,a fjkalr .ekSu'

iaMálSlrKh - Wla hqIj,ska iSks fjka lr .ekSu'

pqïnl;ajhg ,la lsÍu - Lksc je,sj,ska we;eï Lksc fjka lr .ekSu'

3'14 rEmh - ueKsla .rk wdldrh 3'15 rEmh - ù fmd<k wdldrh

mejreu 3'2

ñY%Khl ix>gl fjka lsÍug fhdod .kakd fN!;sl l%u yd tu l%u Ndú; jk 

wjia:d we;=<;a igykla ms<sfh, lrkak'
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fï wkqj ñY%K my; oelafjk wdldrhg úia;r l< yels h'

ix>gl folla fyda jeä .Kklska iukaú; jQ o tu ix>gl fN!;sl l%u u.ska 

fjka lr .; yels jQ o mod¾: ñY%K f,i ye¢kafõ'

ñY%Khl iajNdjh wkqj tajd ;j ÿrg;a j¾. l< yels h'

1' iucd;Sh ñY%K 2' úIucd;Sh ñY%K

iucd;Sh ñY%K
iucd;Sh ñY%K ms<sn| j wOHhkh i|yd l%shdldrlu 3'4ys ksr; fjuq'

l%shdldrlu  3'4

 ² ¨Kq 2 g la muK lsrdf.k c,h 500 ml la wvx.= îlrhlg oud ùÿre l+rlska 

fyd¢ka ñY%lr ksYap, j úkdä lsysmhla ;nkak'

 ² fyd¢ka ksÍlaIKh lrkak'

ñY%Kh mqrd u j¾Kh yd úksúo fmkSu jeks ,laIK tl iudk nj Tng ksÍlaIKh 

l< yels h' ñY%Kh mqrd u taldldr ixhq;shla we;s ñY%K iucd;Sh ñY%K f,i 

y÷kajhs'

ksoiqka (- ¨Kq ødjKh" iSks ødjKh" uqyqÿ c,h

úIucd;Sh ñY%K

ueá iaj,amhla c,fha Èhlr th ksYap, j ;nd ál fõ,djlska ksÍlaIKh lrkak' 

fyd¢ka ksÍlaIKh l<fyd;a tys j¾Kh iy úksúo fmkSu ñY%Kfha ;ekska ;ekg 

fjkia jk nj ksÍlaIKh l< yels h'

ñY%Kh mqrd u ixhq;sh taldldr fkdjk ñY%K úIucd;Sh ñY%K f,i ye¢kafõ'

ksoiqka (- fndr c,h" nodu ñY%Kh" whsia l%Sï" m,;=re i,doh

mejreu 3'3

 ² my; i|yka tla tla øjH c,h iu. ñY% lr ñY%K ilia lrf.k" tu ñY%K 

ksÍlaIKh lrkak' 

¨Kq" inka" fldm¾ i,af*aÜ" yqKq.,a" ks,al=vq ^frÈj,g ouk&" ñßia l=vq

 ² ksÍlaIK jd¾;d lrkak'

 ² Tn úiska ms<sfh, lrk ,o ñY%K iucd;Sh ñY%K yd úIucd;Sh ñY%K f,i 

j¾. lrkak'
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idrdxYh

 ² mod¾:h ixY=oaO øjH yd ixY=oaO fkdjk øjH ^ñY%K& f,i j¾. l< yels h'

 ² ixY=oaO øjH uQ,øjH yd ixfhda. f,i ;j ÿrg;a j¾. l< yels h'

 ² fN!;sl fyda ridhksl l%u u.ska fjkia .=K we;s øjHj,g ;j ÿrg;a fnÈh 

fkd yels ksYaÑ; .=K ork ixY=oaO øjH uQ,øjH f,i ye¢kafõ'

 ² uQ,øjH folla fyda jeä .Kkla ksYaÑ; wkqmd;hlg ridhkslj ixfhdackh 

ù ieliqKq ksYaÑ; .=K ork ixY=oaO øjH ixfhda. f,i ye¢kafõ'

 ² uQ,øjHj, ;ekqï tall mrudKq yd wKq fõ'

 ² tl u j¾.fha mrudKq folla fyda lsysmhla iïnkaO ùfuka iumrudKql 

wKq o" tlsfkldg fjkia mrudKq folla fyda lsysmhla iïnkaO ùfuka 

úIumrudKql wKq o iEfoa'

 ² mrudKqj Wm mrudKql wxY=j,ska iukaú; fõ'

 ² bf,lafg%dak" fm%dafgdak yd kshqfg%dak mrudKqjl we;s WmmrudKql wxY= fõ'

 ² mrudKqj úYd, ysia wjldYhla yd ta uOHfha we;s Ok wdfrdams; kHIaáhlska 

iukaú; h'

 ² fm%dafgdak yd kshqfg%dak kHIaáh ;=< wvx.= h' bf,lafg%dak kHIaáh jgd 

p,kh fjñka mj;S'

 ² uQ,øjH mrudKqjl kHIaáfha we;s fm%dafgdak ixLHdj tu uQ,øjHfha 

mrudKql l%udxlh f,i y÷kajhs' th tu uQ,øjHhg wkkH jQ .=Kdx.hls'

 ² mrudKqjl kHIaáfha we;s fm%dafgdak .Kk yd kshqfg%dak .Kfkys tl;=j 

ialkaO l%udxlh f,i y÷kajhs'

 ² ixY=oaO ix>gl folla fyda jeä .Kklska iukaú; jQ o tu ix>gl fN!;sl 

l%u u.ska fjka lr .; yels jQ o mod¾: ñY%K f,i ye¢kaúh yels h'

 ² ñY%K" iucd;Sh ñY%K yd úIucd;Sh ñY%K f,i j¾. l< yels h'

wNHdi

1& § we;s ms<s;=re w;ßka ksjerÈ fyda jvd;a .e<fmk ms<s;=r f;darkak'

1' 35

17
Cl  mrudKqj i;= fm%dafgdak" kshqfg%dak yd bf,lafg%dak .Kk ms<sfj<ska"

1' 17" 18" 18 fõ 2' 17" 18" 17 fõ 3' 17" 17" 18 fõ 4' 17" 17" 17 fõ

2' mrudKqj ms<sn|j my; § we;s m%ldY w;=frka wi;H m%ldYh f;darkak'

1' mod¾:h iE§ we;s ;ekqï tall mrudKq fõ'

2' mrudKqjl úYd, fldgila ysia wjldY fõ'

3' mrudKqj uOHfha Ok wdfrdams; kHIaáhla we;'

4' mrudKq ;j ÿrg;a fnod fjka l< fkd yels h'
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wNHdi

3' hï lsis mrudKqjla i|yd wkkH jQ .=Khla jkafka"

1' mrudKql l%udxlh hs' 2' kHIaáfha wvx.= kshqfg%dak .Kk hs'

3' ialkaO l%udxlh hs' 4' kshqfg%dak yd fm%dafgdak .Kfka tl;=j hs'

4' tl u l=,lhlg wh;a mod¾: wvx.= ms<s;=r l=ula o@

1' fidaähï" ldnka" Tlaiscka 2' Tlaiscka" c,h" jd;h

3' c,h" ldnka" fidaähï 4' jd;h" ldnka" Tlaiscka

5' khsÜrcka uQ,øjH iïnkaOfhka § we;s my; m%ldYj,ska wi;H m%ldYh 

f;darkak'

1' khsÜrcka ixY=oaO øjHhls'

2' khsÜrckaj, ;ekqï tallh khsÜrcka wKqh'

3' khsÜrcka mrudKq rdYshla tl;=ùfuka khsÜrcka wKqj iE§ we;'

4' khsÜrcka jd;fha wvx.= ix>glhls'

6' my; § we;s øjH w;ßka ixY=oaO øjHhla jkafka l=ula o@

1' jd;h 2' ¨Kq ødjKh

3' úkdlsß 4' fldm¾ i,af*aÜ

2&  § we;s uQ,øjHj, wvx.= fm%dfgdak ixLHdj;a kshqfg%dak ixLHdj;a i,lñka 

my; j.=j mqrjkak'

uQ,øjHh fm%dfgdak 

ixLHdj

kshqfg%dak 

ixLHdj

mrudKql 

l%udxlh

ialkaO 

l%udxlh

fidaähï 11 23

le,aishï 20 20

whka 26 56

i,a*¾ 16 16

fn%daóka 35 80

3& my; olajd we;s ñY%K" iucd;Sh ñY%Khla o" úIucd;Sh ñY%Khla o hkak 

olajkak'

1' f;a j;=r 2' uqyqÿ je,s 3' oyhshd ñY% iy,a

4' úkdlsß 5' fldm¾ i,af*aÜ ødjKh
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4& mod¾:fha j¾.SlrKh ms<sn| j my; olajd we;s igyk wNHdi fmdf;a msgm;a 

lrf.k ysia;eka mqrjkak'

mod¾:h

ñY%K

ixfhda.

5&  flá ms<s;=re imhkak'

1' ixY=oaO uQ,øjH ;=kla iy ixY=oaO ixfhda. ;=kla kï lrkak'

2' Tn okakd ixfhda. ;=kl ridhksl iQ;% ,shd tys wvx.= uQ,øjH kï lrkak'

3' ;ks bx.%Sis wl=rlska ixfla; lrk uQ,øjH myl ridhksl ixfla;h;a" tys 

ku;a ,shd olajkak'

4' bx.%Sis wl=re follska ixfla; lrk uQ,øjH myl ridhksl ixfla; yd 

tajdfha kï ,shd olajkak'

wNHdi

mdßNdIsl jpk

mrudKqj - Atom
wKqj - Molecule
mod¾:h - Matter
uQ,øjH - Elements
kHIaáh - Nuecleus
fm%dafgdak - Protons
bf,lafg%dak - Electrons
kshqfg%dak - Neutrons
iucd;sh ñY%K - Homogeneous mixture
úIucd;sh ñY%K - Heterogeneous mixture
ixfhda. - Compounds
mrudKql l%udxlh - Atomic number
ialkaO l%udxlh - Mass number
iumrudKql wKq - Homo-atomic molecules
úIumrudKql wKq - Hetero-atomic molecules
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4'1  n,h
jia;=jla tiùu" fodrla weÍu fyda jeiSu" fnda,hlg myr§u" fïihla ;,a¨ lsÍu 

jeks wjia:d ms<sn| i,ld n,kak ^4'1 rEmh&'

4'1 rEmh

tjeks wjia:dj, § wm lrkafka tu wod< jia;= we§ulg fyda ;,a¨ lsÍulg 

Ndckh lsÍuls' tfia ;,a¨ lsÍula fyda we§ula n,hla f,i ye¢kafõ' ir,j u 

mejiqjfyd;a  n,hla hkq we§ula fyda ;,a¨ lsÍuls'

fïihla u; we;s fmd;la ;,a¨ lsÍfuka tu fmd; b;d myiqfjka p,kh l< 

yels h' fnda,hlg md myrla t,a, lsÍfuka tu fnda,h fõ.fhka .uka lsÍug 

ie,eiaúh yels h' kuq;a Tng ì;a;shla ;,a¨ lr ì;a;sh p,kh l< fkdyels h' 

;ks mqoa.,hl=g nia r:hla fyda f,dßhla jeks nr jdykhla ;,a¨ lsÍu u.ska 

p,kh l< fkdyels h' fï wkqj" iuyr wjia:dj, § n,hla fh§u u.ska ksi, 

jia;=jla p,kh l< yels jqj;a" n, fhdok iuyr wjia:dj, § lsisu p,s;hla isÿ 

fkdjk nj Tng fmfkkq we;'

Tn isák ÈYdjg fõ.fhka tk fnda,hla w,a,d .ekSfï § Tn lrkafka n,hla 

fh§u u.ska fnda,h ksYap, lsÍu h' tjeks fnda,hlg ms;a;lska myr ÿkakfyd;a 

túg Tn lrkafka n,hla fh§u u.ska fnda,h p,kh jk ÈYdj iy th .uka 

lrk fõ.h fjkia lsÍuls'

rn¾ fnda,hla ìu ;nd mE.Su u.ska tys tîula isÿ l< yels h' tu wjia:dfõ 

isÿjkafka n,hla fh§u u.ska jia;=jl yevh fjkia lsÍuls'

fï wkqj n,hla fh§u u.ska"

 ² ksYap, jia;=jla p,kh l< yels h'

 ² p,kh jk jia;=jla ksYap, l< yels h'

 ² p,kh jk jia;=jl fõ.h fjkia l< yels h'

 ² p,kh jk jia;=jl ÈYdj fjkia l< yels h'

 ² jia;=jl yevh fjkia l< yels h'

n,h yd iïnkaO 
uQ,sl ixl,am4
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4'2  n,fha úYd,;ajh
fnda,hlg hka;ñka ;Ügq lsÍfuka th fiñka p,kh l< yels jk w;r" thg 

fõ.fhka myr§fuka fnda,h fõ.fhka .uka lsÍug ie,eiaúh yels h' hka;ñka 

;Ügq lsÍfï § isÿjkafka l=vd n,hla fh§uls' fõ.fhka myr §fï § úYd, n,hla 

fhfohs' fuhska fmfkkafka n,hg úYd,;ajhla we;s nj h'

n,hl úYd,;ajh uekSu ioyd Ndú; l< yels WmlrK .Kkdjla we;' ÿkq 

;rdÈh ta i`oyd Ndú; l< yels b;d ir, WmlrKhls' ÿkq ;rdÈhl we;af;a wm 

fhdok n,h wkqj È. fjkia jk ÿkakls' ÿkafka È. wkqj fhdod we;s n,h lshjd 

.ekSu i`oyd th l%udxlkh lr we;'

n,hl úYd,;ajh uekSu i|yd Ndú; jk tall lsysmhla we;' wka;¾cd;sl tall 

(SI) l%ufha § n,hl úYd,;ajh ukskafka ksõgka (N) kue;s tallfhks' mdi,a 

úoHd.drj, ksõgkaj,ska l%udxlkh lr we;s ÿkq ;rdÈ ;sfí' kuq;a fj<odu i|yd 

Ndú; jk ÿkq ;rdÈ idudkHfhka l%udxlkh lr we;af;a .a?ïj,ska (g) fyda 

lsf,da.a?ïj,ska (kg) h'

n,h uekSu i`oyd ÿkq ;rdÈhla Ndú; lrk wdldrh wjfndaO lr .ekSug 

l%shdldrlu 4'1ys ksr; fjuq'

l%shdldrlu 4'1
wjYH øjH (-  ksõgka ÿkq ;rdÈhla" .,a leghla" ,S l=Üáhla" i¾ms, 

ÿkakla" kQ,a" lïì fldlalla" G l,ïmhla

l%uh (- 

 ² .,a legh kQ,lska .eg .ikak'

 ² 4'2 rEmfha ±lafjk mßÈ .eg .eiQ .,a legh ÿkq ;rdÈfhka t,a,d ÿkq 

;rdÈfha mdGdxlh lshjd .kak'

 ² ÿkq ;rdÈ mdGdxlfhka ,efnkafka .,a legh u; mDÓúh u.ska fhfok 

.=re;ajdl¾IK n,fha úYd,;ajhhs' th .,a legfha nr f,i ye¢kafõ'

 ² ,S l=Üáhg lïì fldlal iú lrkak'

 ² 4'3 rEmfha mßÈ fldlalg wE÷ ÿkq ;rdÈh ;sriaj 

;nd .ksñka ,S l=Üáh hka;ñka wefok wjia:dfõ 

§ ÿkq ;rdÈfha mdGdxlh lshjkak' tu w.h ta 

wjia:dfõ § w; u.ska ,S l=Üáh u; fhfok 

n,fha úYd,;ajhhs'

4'3 rEmh

4'4 rEmh

4'2 rEmh
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 ² fldlal iys; ,S l=Üáh G l,ïmh uÕska fïi ,E,a,g ±äj iú lrkak 

^4'4 rEmh&'

 ² ±ka 4'5 rEmfha ±lafjk mßÈ i¾ms, ÿkak iú lr .kak'

 ² bkamiq 4'5 rEmfha wdldrhg i¾ms, ÿkafka wfkla fl<jrg ksõgka ÿkq 

;rdÈh iïnkaO lr" ÿkq ;rdÈh ;sriaj ;nd .ksñka ÿkafka È. 10 cm lska 

jeä jk fia we§fï § ÿkq ;rdÈfha mdGdxlh ,nd .kak'

4'5 rEmh

 ² ,nd .;a mdGdxlj,g wod< 4'1 j.=j iïmQ¾K lrkak'
j.=j 4'1

wjia:dj rdYsh n,fha úYd,;ajh (N)
1 .,a legfha nr

2 ,S l=Üáh we§ug wjYH n,h

3 i¾ms, ÿkak u; fh¥ n,h

n,hg úYd,;ajhla we;s nj by; l%shdldrlu wkqj ;yjqre fõ'

4'3  n,fha ÈYdj yd Wmfhda.S ,laIHh

fnda,hlg myr §fï §" tu myr ÿka ÈYdj wkqj fnda,h .uka lrk ÈYdj fjkia 

fjhs' fïi ,dÉpqjla újD; lsÍfï § ,dÉpqj wm foig weÈh hq;= h' th jeiSfï § 

,dÉpqj ;,a¨ l< hq;= h' tkï" ,dÉpqj jik wjia:dfõ § n,h fhÈh hq;af;a th 

újD; lsÍfï § n,h fhdok ÈYdjg m%;súreoaO ÈYdjg h' fï wkqj n,hla fh§fï 

§ tys úYd,;ajh muKla fkdj n,h fhdok ÈYdj o jeo.;a jk nj meyeÈ,s fõ'

4'6 rEmh

óg wu;rj" jia;=jla u; n,hla 

fhdok ia:dkh wkqj o n,h 

ksid we;sjk m%;sM,h fjkia 

fjhs' ksoiqkla f,i" fïihla 

u; ;nd we;s fnda;,hla 

i,lkak ^4'6 rEmh&' fuu 

fnda;,fha m;=,g b;d wdikak 

,laIHhla u; we`.s,a, ;nd ;sriaj fh¥ n,hla u.ska fiñka ;,a¨ l< fyd;a 

fnda;,h fïih Èf.a ;,a¨ fjhs' kuq;a tu fnda;,fha by< ,laIHhla u; we`.s,a, 

;nd fmr wdldrhgu ;,a¨ l< fyd;a fnda;,h fmr,Sug bv ;sfí' fuf,i hï 

jia;=jl p,kh lsÍu i|yd ta u; n,hla fhdok ,laIHh" tu n,fha Wmfhda.S 

,laIHh kñka ye¢kafjhs'

l%shdldrlu 4'2 yd l%shdldrlu 4'3 u.ska n,h fhdok ÈYdj ms<sn|j ;jÿrg;a 

wOHhkh lsÍug yels jkq we;'
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l%shdldrlu  4'2

wjYH øjH (- ,S l=Üáhla" ákagia weK lsysmhla" kQ,a

l%uh (- 

 ² ,S l=Üáfha tla uqyqK;l uOH ,laIfha 

weKhla .id kQ,a lene,a,la .eg .ikak' 

^4'7 rEmh& kQ, ,S l=Üáhg fya;a;= jk fia 

weKh .id .; hq;= h'

4'7 rEmh - fïih u; ;enq ,S l=Üáh by<ska ne¨ úg fmfkk wdldrh

(a)
(b)

(c)

 ² 4'7 (a) rEmfha mßÈ ,S l=Üáh fïih u; ;nd kQ, ;sriaj ;nd .ksñka 

kQf,ka wÈkak' ,S l=Üáh p,kh jk ÈYdj ksÍlaIKh lrkak'

 ² bkamiq (b) rEmfha mßÈ kQ, ;sriaj ;nd .ksñka kQ, me;a;lg ^uqyqK;g 

,ïnl fkdjk fia& yrjd kQf,ka wÈkak' ,S l=Üáh p,kh jk ÈYdj 

ksÍlaIKh lrkak'

4'7 rEmh

by; l%shdldrlu 4'7 ys (a) rEmh u.ska oelafjk wjia:dfõ § kQ, we§ we;s me;a;g 

,S l=Üáh .uka lrk whqre Tng oel .; yels h'

bkamiq 4'7 (b) rEmh u.ska oelafjk mßÈ kQ, me;a;lg yrjd kQf,ka weoao úg (c) 
rEmfha oelafjk mßÈ ,S l=Üáh kQ, weo we;s foig yeÍ p,kh jk whqre oel 

.; yelsh'

fï wkqj my; ks.ukj,g t<ôh yels h

 ² jia;=j u; fh¥ n,fha ÈYdj kQ, we§ we;s ÈYdj Tiafia kQ, Èf.a msysgk nj

 ² jia;=j u; n,h l%shd lrk ÈYdj Tiafia jia;=j p,kh jk nj

l%shdldrlu  4'3

wjYH øjH (- ,S l=Üáhla" jD;a;dldr ,S ;eáhla" ákagia weK lsysmhla" kQ,a 

l%uh (- 

 ² ,S l=Üáfha by< mDIaGh u; 4'8 rEmfha oelafjk mßÈ 

A, B yd C hk ia:dkj,g ákagia weKhla ne.ska 

iúlr .kak'

 ² 4'9 rEmfha oelafjk mßÈ jD;a;dldr ,S ;eáfha 

flakaøfha § weKhla .id.kak'

 ² oeka ,S l=Üáfha A weKhg kQ,la .eg .id kQ, ;sriaj ;nd .ksñka kQf,ka 

wÈkak' l=Üáfha p,s; ÈYdj ksÍlaIKh lrkak'

C
A B

4'8 rEmh
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 ² fuf,i u B yd C ia:dkj, kq,a .eg.id w¢kak' ,S l=Üáh 

p,s; jk ÈYdj ksÍlaIKh lrkak'

 ² bkamiq jD;a;dldr ;eáfha flakaøfha jQ weKhg kQ,la .eg 

.id 1" 2 yd 3 jYfhka ;eáfha i,l=Kq lr we;s ÈYdj,g 

kQ, yrjd kQ, ;sriaj ;nd kQf,ka wÈkak' ;eáh p,kh 

jk whqre ksÍlaIKh lrkak'

1

2

3

4'9 rEmh

by; l%shdldrlfï § jia;=j l=uk yevhlska hqla; jqj o" kQ, l=uk ÈYdjlg 

yerjQj o" kQ, we§ we;s ÈYdjg jia;=j p,kh jk w;r" kQ, iEuúg u .eg .eiQ 

,laIHh yryd msysgk fia mj;S'

fuys § kQ, .eg .eiQ ia:dkh" ,S l=Üáh u; kQ, u.ska we;s l< n,h l%shdlrk 

,laIHh hs' tu ,laIHh n,fha Wmfhda.S ,laIHh hs'

úYd,;ajhla fuka u ÈYdjla o we;s fN!;sl rdYs ffoYsl rdYs f,i y÷kajkq ,efí'

by; l%shdldrlïj,g wkqj n,hg úYd,;ajhla iy ÈYdjla we;s nj ;yjqre fõ' 

tksid n,h ffoYsl rdYshls'

4'4  n,hl rEmsl ksrEmKh
n,hl úYd,;ajh" ÈYdj yd Wmfhda.S ,laIHh ir, f¾Ld LKavhla u.ska rEmslj 

ksrEmKh l< yels h'

fuys §" 

 ² n,fha úYd,;ajh ir, f¾Ld LKavfha Èf.ka o"

 ² n,fha ÈYdj ir, f¾Ldj u; we¢ B ysfika o"

 ² Wmfhda.S ,laIHh ir, f¾Ldj u; i,l=Kq l< ;s;lska o ksrEmKh flf¾'

ksoiqkla f,i X kï ,S l=Üáh u; ;sria ÈYdjg fhdok ,o 10 N n,hla yd Y 

kï ,S l=Üáh u; isriaj by<g fhdok ,o 5 N n,hla i,luq'

X ,S l=Üáh Y ,S l=Üáh

Q

5 N

4'10 rEmh

P 10 N

4'10 rEmfha X jia;=j u; 

l%shdlrk 10 N n,fha 

úYd,;ajh ;sria ir, 

f¾Ldfjka o" n,h l%shdlrk 

ÈYdj B ysfika o" n,fha 

Wmfhda.S ,laIHh P ,laIHfhka 

o ksrEmKh lr we;'

Y jia;=j u; l%shdlrk 5 N isria n,fha úYd,;ajh isria ir, f¾Ldfjka o" n,fha 

ÈYdj B ysfika o" n,fha Wmfhda.S ,laIHh Q ,laIHfhka o ksrEmKh lr we;'

;j o X u; l%shdlrk n,h Y u; l%shdlrk n,h fuka fo.=Khla ksid 5 N n,h 

ksrEmKhg fhdod .;a ir, f¾Ldfõ È. fuka fo.=Khl È.la iys; ir, f¾Ldjla 

10 N n,h ksrEmKh lsßug fhdod we;'
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tÈfkod Ôú;fha § wms ksrka;rfhka u fkdfhla jia;= u; n, fh§u lrkafkuq' 

mEklska ,sùfï § wmg mEk lvodish u; p,kh lsÍu i|yd n, fh§ug isÿ fjhs' 

weù§fï § wmf.a mdoj,ska fmdf<dj u; n, fhfohs' l%slÜ l%Svd lrk úg mkaÿjg 

ms;a;lska myr §fï § mkaÿj u; ms;af;ka n,hla fhfohs' ms;a; p,kh lsÍu 

i|yd l%Svlhd ms;a; u; n,hla fhÈh hq;= h'

4'11 rEmh
(a) (b)

fujeks ld¾h i|yd wmg hï fjfyila ±Íug o isÿ fõ' tu fjfyi wju 

lr.ekSu i|yd wm fndfyda wjia:dj, n, fh§u isÿlrkafka wmg jvd;a u 

myiq wdldrfhks' 4'11 (a) rEmfha fmkajd we;af;a nr megjQ lr;a;hla weof.k 

hk wdldrhhs' lr;a;h ;sria ÈYdjlg weof.k hd hq;= ksid tu mqoa.,hd tu 

;sria ÈYdjg n,h fhdohs' kuq;a tu n,h ;sria ÈYdjg mj;ajd .ekSu i|yd Tyqg 

wmyiqfjka" my;a ù .uka lsÍug isÿ ù we;' fuu wmyiq;dj wvq lr .ekSu i|yd 

wm fndfyda úg lrkafka 4'11 (b) rEmfha fmkajd we;s wdldrhg lr;a;h weof.k 

hdu hs' n,h fhfokafka ;sria ÈYdjg u fkdjQj o" fuu wdldrfhka we§fï § o 

lr;a;h wmg wjYH ÈYdjg .uka lrhs' fuys § wm lrkafka wmg myiq jk mßÈ 

n,h fhdok ÈYdj fjkia lr .ekSu hs'

4'12 rEmh(a) (b)

4'12 (a) rEmfha fmkajd we;af;a mqoa.,hl= úiska nr mgjk ,o lr;a;hla ;,a¨ 

lr f.k hk wdldrhls' tys § o tu mqoa.,hdg ;rula my;a ù" wmyiqfjka 

lr;a;h ;,a¨ lrf.k hdug isÿ ù we;' ta fjkqjg" 4'12 (b) rEmfha fmkajd we;s 

wdldrhg lr;a;hg ,S fyda hlv ñgla iúlr" tu ñg u; n,h fhdok ,laIHh 

^Wmfhda.S ,laIHh& fjkia lr .; yels h'

idudkH Ôú;fha § wm fndfyda úg fufia n, fhdok wdldrh wmg myiq jk fia 

f;dard .kafka n, ms<sn| úoHd;aul oekqulska u fkdj wmf.a m%dfhda.sl w;aoelSï 

wkqj h' kuq;a n, ms<sn|j ksjerÈ oekqula ;sfí kï wmf.a ld¾h ;jÿrg;a myiq 

lr.; yels h'
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idrdxYh

 ² we§ula fyda ;,a¨ lsÍula n,h f,i ir,j oelaúh yels h'

 ² n,hla fh§u u`.ska

• ksYap, jia;=jla p,kh l< yels h'

• p,kh jk jia;=jla ksYap, l< yels h'

• p,kh jk jia;=jl fõ.h fjkia l< yels h'

• p,kh jk jia;=jl p,s; ÈYdj fjkia l< yels h'

• jia;=jl yevh fjkia l< yels h'

 ² n,h uekSfï iïu; tallh ksõgka ^N& fõ'

 ² ksõgka ÿkq ;rdÈh Ndú;fhka n,fha úYd,;ajh ueksh yels h'

 ² n,hg úYd,;ajhla yd ÈYdjla we;s neúka ffoYsl rdYshla f,i ye¢kafõ'

 ² jia;=jla u; n,h l%shd lrk ,Ëh n,fha Wmfhda.S ,ËHh f,i ye¢kafõ'

 ² n,fha ÈYdj yd Wmfhda.S ,ËHh WÑ; mßÈ fjkia lsÍfuka tÈfkod 

Ôú;fha § isÿ lrk ld¾hh myiq lr.; yels h' 

01& § we;s ms<s;=re w;ßka ksjerÈ fyda jvd;a .e<fmk fyda ms<s;=r f;darkak'

1' jia;=jl nr hkq n,hls' nr uekSfï tallh l=ula o@

      1.  kg 2.   kg s            3. N  4.  N s

2'  n,h ffoYsl rdYshla f,i y÷kajkafka n,hg"

 1. úYd,;ajhla we;s ksid h' 2. Wmfhda.S ,laIHhla we;s ksid h'

 3. ÈYdjla we;s ksid h' 4. úYd,;ajhla iy ÈYdjla we;s ksid h'

3'  n,hla ir, f¾Ldjla u.ska rEmslj oelaúh yels h' ta ms<sn|j my; oelafjk 

m%ldY i,ld n,kak'

      A. fuys § ir, f¾Ldfõ Èf.ka n,fha úYd,;ajh ksrEmKh fõ'

      B. ir, f¾Ldj u; we|s B ysfika n,fha ÈYdj oelafõ'

      C. ir, f¾Ldfõ yß ueo msysá ,laIHfhka n,fha Wmfhda.S ,laIHh oelafõ'

     by; m%ldYj,ska i;H jkafka" 
    1.  A yd B muKs'  2.  A yd C muKs'

  3.  B yd C muKs'  4.  A, B yd C ish,a, u h'

wNHdi
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4'  jia;=jla u; fhdok ,o n,hl úYd,;ajh uekSu i|yd ksõgka ÿkq 

;rdÈhla Ndú; lrk whqre my; rEmj, oelafõ'

(a) (b)

(c) (d)
fïjdhska ÿkq ;rdÈh ksjerÈj Ndú; jk wjia:dj olajkafka"

 1. a u.sks'  2. b u.sks'  3. c u.sks'  4. d u.sks'

5.  n,h ms<sn| my; oelafjk m%ldY i,ld n,kak'

  jia;=jla u; fhdok n,hla ksid"

 A.  ksi, jia;=jla p,kh úh yels h'

 B.  p,kh jk jia;=jla ksi, úh yels h'

 C.  jia;=jl p,s; ÈYdj fjkia úh yels h'

 by; m%ldYj,ska i;H jkafka" 

 1.  A yd B muKs  2.  A yd C muKs

 3. B yd C muKs  4.  A" B yd C ish,a, u h'

wNHdi

mdßNdIsl jpk
n,h - Force
ffoYslh - Vector
n,fha Wmfhda.S ,laIHh - Point of application of force
n,fha úYd,;ajh - Magnitude of force
n,fha ÈYdj - Direction of force
rEmsl ksrEmKh - Graphical representation
ÿkq ;rdÈh - Spring balance
ksõgkh - Newton
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5'1  mSvkh ye¢kaùu
Tnf.a fmd;a nE.fha lr máh b;d isyska jk úg lrg ±ä wmyiq;djla ±fkk 

nj;a" lr máh m<,a jk úg wmyiq;dj wvq jk nj;a" Tn w;a±l we;=jdg ielhla 

ke;'

(a) isyska lr máhla iys; fmd;a nE.h 
wmyiqfjka ord isák <ufhla

(b) m<,a lr máhla iys; fmd;a nE.h 
myiqfjka  ord isák <ufhla

5'1 rEmh

nßka iudk fmd;a nE.a foflka" tll we;af;a isyska lr máhls' wfkflys  lr 

máh m<,a h' lr máh isyska jQj o" m<,a jQj o" fmd;a nE.fha nr ksid we;s jk 

n,h iudk h' kuq;a máh isyska jk úg lfrys iam¾Y jk j¾.M,h wvq jk w;r" 

máh m<,a jk úg iam¾Y j¾.M,h jeä h'

n,h tl u jQj o" máfha j¾.M,h fjkia jk úg lr u; ±fkk f;rmqu fjkia 

jk nj fuhska fmkS hhs'

nE.a folg u oud we;s fmd;a .Kk jeä lrk úg lr u;g ±fkk f;rmqu jeä 

jk nj o Tn w;a±l ;sfnkakg we;' 

(a) nr wvq nE.h myiqfjka ord isák 
<ufhla

(b) nr jeä nE.h wmyiqfjka ord isák 
<ufhla

5'2 rEmh

>k øjH u.ska 

we;s lrk mSvkh5
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fuys § isÿ jkafka nE.fha nr ksid we;sjk n,h lr u; msysgk má fldgfia 

j¾.M,h mqrd fn§ hduhs' lr u;g ±fkk f;rmqu" fufia fn§.sh n,h hs'

máfha m<, jeäjk úg tu n,h jeä j¾.M,hla mqrd fn§ hk ksid lr u;g 

±fkkafka wvq f;rmquls' fujeks wjia:dj, § tall j¾. M,hla u; fhfok n,h 

oek.ekSu wmg m%fhdackj;a fõ' 

mSvkh kñka y÷kajkafka tall j¾.M,hla u; tu j¾.M,hg wNs,ïnj fhfok 

n,h hs'

5'2  mSvkh flfrys n,mdk idOl
mSvkh flfrys n,mdk idOl wOHhkh lsÍu i|yd ls%hdldrlu 5'1 ys ksr; fjuq'

l%shdldrlu 5'1

wjYH øjH (- tl u j¾.fha m%udKfhka iudk inka leg y;rla" isyska lïìhla" 

nr 10 N ne.ska jQ je,s u¨ lsysmhla" inka legfha m<,g iudk yd 

inka legfha È.g jvd È.ska jeä ,E,a,la" úrdu >áldjla

l%uh (- 

 ² 5'3 rEmfha ±lafjk mßÈ fïi folla u; ;nk ,o ,E,a, u; inka legh 

;nkak'

 ² inka legh jgd hjk ,o 

isyska lïìfhka tla je,s 

u,a,la t,a,kak' isÿ jk 

foa ksÍCIKh lrkak'

 ² wfkl=;a inka leg 

fhdodf.k t,a,k ,o 

je,s u¨ tl ne.ska jeä 

lrñka" inka legh yryd 

lïìh .uka lsÍug .; 

jk ld,h uek .kak'

 ² Tng ,efnk f;dr;=re 5'1 j.=fjys igyka lrkak'

j.=j 5'1

wjia:dj t,a,k ,o je,s 

u¨ .Kk

je,s u¨j, nr 

(N)
inka legh lemShdug .;                                                      

jQ ld,h (s)

01 01 10 -

02 02 20

03

04

5'3 rEmh

inka 
legh

lïìh

je,s 
u,a,

,E,a,

fïih

fïih

l%shdldrlu 5'1 § je,s u¨ tlla t,aÆ úg inka legh lemS fkd hdug bv we;' je,s 

u¨ .Kk jeä jk úg n,h jeä jk w;r inka legh lemS hhs' n,h jeä jk úg 

inka legh lemSug .; jk ld,h wvq fõ'
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fuhska ;yjqre jkafka" lreKq folls' tkï"

• >k øjHhla u; fhfok mSvkh flfrys n,h n,mdk nj'

• n,h jeä lrk úg mSvkh o jeä jk nj'

l%shdldrlu 5'2 ka ta nj ;j ÿrg;a ;yjqre lr .; yels h'

l%shdldrlu 5'2

wjYH øjH (- 

15 cm « 10 cm « 1 cm m%udKfha ,E,a,la" 

20 cm « 15 cm « 1 cm m%udKfha ,E,a,la"

15 cm « 10 cm « 5 cm m%udKfha ,S l=Üáhla"

15 cm « 10 cm « 5 cm m%udKfha iafmdkaÊ lene,a,la"

1" weK 4 la" 15cm fldaÿjla fyda mßudKhla" 2 kg 
mähla, 5 kg mähla" ñáhla" ksõgka ÿkq ;rdÈhla

l%uh (- 

 ² 5.4 (a) rEmfha ±lafjk mßÈ 20 cm « 15 cm « 1 cm 

,E,a, yd 15 cm « 10 cm « 1 cm m%udKfha ,E,a, 

weK .id iú lr 20 cm « 15 cm « 1 cm ,E,af,a 

20 cm È.e;s isria odrh Èf.a 15 cm mßudKh w,jd 

.kak' 

 ² ;sria ,E,a, u; iafmdkaÊ lene,a, ;nkak ^5.4 (b) 
rEmfha ±lafjk mßÈ&'

 ² iafmdkaÊ lene,af,a by< ;sria odrfha msysàug wod< 

isria mßudK mdGdxlh igyka lr .kak'

 ² ksõgka ÿkq ;rdÈh Ndú;fhka 15 cm « 10 cm « 5 cm 

m%udKfha ,S l=Üáfha nr uek .kak' 

 ² ±ka 5.4 (c) rEmfha ±lafjk mßÈ iafmdkaÊ tl u; 

,S l=Üáh ;nd iafmdkaÊ lene,af,a by< odrfha 

kj msysàï mdGdxlh igyka lr 

.kak'

 ² bkamiq 5.4 (d) rEmfha ±lafjk 

mßÈ ,S l=Üáh u; 2 kg mäh 

;nd iafmdkaÊ lene,af,a 

by< odrfha msysàï mdGdxlh 

igyka lr .kak'

 ² 2 kg mäh bj;a fldg 5 kg mäh ;nñka mdGdxl ,nd 

.kak'

 ² Tn ,nd .;a mdGdxl 5'2 j.=fjys we;=<;a lrkak'

5'4 (b) rEmh

0

5

10

15

iafmdkaÊ lene,a,

5'4 (c) rEmh

0

5

10

15
,S lene,a,

5'4 (d) rEmh

0

5

10

15

2 kg mäh

0

5

10

15

5'4 (a) rEmh

20 cm

15 cm

10 cm

15
 cm
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j.=j 5'2

wjia:dj iafmdkaÊ lene,a, 

u; n,h (N)
iafmdkaÊ lene,af,a 

msysàï mdGdxlh (cm)
iafmdkaÊ lene,af,a 

Wfiys wvqùu (cm)
iafmdkaÊ lene,a, 

muKla we;s úg

iafmdkaÊ lene,a, 

u; ,S l=Üáh we;s 

úg

iafmdkaÊ lene,a, 

u; ,S l=Üáh yd 

2 kg mäh we;s úg

iafmdkaÊ lene,a, 

u; ,S l=Üáh yd 

5 kg mäh we;s úg

by; l%shdldrlfï iEu wjia:djl § u iafmdkaÊ lene,a, iu. iam¾Y ù we;s ,S 

l=Üáfha mDIaG j¾.M,h iudk h' tla tla wjia:dfõ § iafmdkaÊ tl u; we;s 

lrk n,h l%ufhka jeä fõ' ta iu. u iafmdkaÊ lene,af,a isÿ jk yels<Su o 

l%ufhka jeä ù we;' tkï iafmdkaÊ lene,a, u; fhfok mSvkh jeä ù we;s nj 

fmfka' fï wkqj n,h jeä lrk úg mSvkh jeä jk nj ;yjqre fõ'

l%shdldrlu 5'3

wjYH øjH (- inka leghla" isyska lïìhla ^0'2 mm úIalïNhla iys;&" uy; 

lïìhla (1.5 mm úIalïNhla iys;)" 20 N nr je,s u,a,la" inka 

legfha m<,g iudk ,E,a,la'

l%uh (- 

 ² 5'5 rEmfha ±lafjk mßÈ 

fïi folla u;  ;enQ 

,E,a, u; inka legh 

;nkak'

 ² inka legh jgd hjk ,o 

uy; lïìhg 20 N la nr 

je,s u,a, t,a,kak' isÿ 

jk foa ksÍCIKh lrkak' 

 ² bkamiq uy; lïìh bj;a 

lr" inka legh jgd isyska lïìh hjd 20 N nr je,s u,a, t,a,kak' isÿ jk 

foa ksÍlaIKh lrkak'

 ² ksÍlaIK weiqßka Tng t<eôh yels ks.ukh l=ula o@

5'5 rEmh

inka 
legh

lïìh

je,s 
u,a,

,E,a,

fïih

fïih



úoHdj |>k øjH u.ska we;s lrk mSvkh 65úoHdj |>k øjH u.ska we;s lrk mSvkh64

l%shdldrlu 5'3 § uy; lïìh yd isyska lïìh fh¥ wjia:d fofla § u Ndú; 

lrk ,oafoa tl u nrla iys; je,s u,a,ls' tksid tu wjia:d fofla § u inka 

legh u; fh¥ n, iudk fõ' kuq;a inka legh myiqfjka lefmkafka isyska 

lïìh Ndú; lrk wjia:dfõ § h' fuhg fya;=j" isyska lïìh Ndú; lrk 

wjia:dfõ § tu lïìh iu. iam¾Y ù we;s inka mDIaGfha tall j¾.M,hla u;g 

fhfok n,h uy; lïìh Ndú; lrk wjia:dfõ § tu n,hg jvd jeä ùu hs' 

tkï" isyska lïìh Ndú; lrk wjia:dfõ § fhfok mSvkh uy; lïìh Ndú; 

lrk wjia:dfõ § mSvkhg jvd jeä ùu hs' inka legh myiqfjka lefmkafka 

jeä mSvkhla fhfok wjia:dfõ § h'

n,h fhfok mDIaGfha j¾.M,h wkqj mSvkh fjkia jk wdldrh l%shdldrlu 5'4 

u.ska ;j ÿrg;a wjfndaO lr.; yels h'

l%shdldrlu 5'4

wjYH øjH (- 

15cm « 10cm « 1 cm m%udKfha ,E,a,la"

20 cm « 15 cm « 1 cm m%udKfha ,E,a,la"

15 cm « 10 cm « 5 cm m%udKfha ,S l=Üáhla ^A&"

15 cm « 10 cm « 5 cm m%udKfha iafmdkaÊ lene,a,la ^B&"

15 cm « 5 cm « 5 cm m%udKfha iafmdkaÊ lene,a,la ^C&"

10 cm « 5 cm « 5 cm m%udKfha iafmdkaÊ lene,a,la ^D&"

1" weK 4la" 15 cm mßudKhla" ñáhla" ksõgka ÿkq ;rdÈhla

l%uh (- 

 ² ,S l=Üáfha nr ÿkq ;rdÈfhka uek .kak'

 ² by; 5'2 l%shdldrlfï i`oyka mßÈ weK .id ilia 

lr.;a L yev;s ,E,a,g mßudKh w,jd .kak'

 ² ±ka ,E,a, u; B iafmdkaÉÊ lene,a, ;nd tys by< 

;sria mDIaGfha msysàug wod< isria mßudK mdGdxlh 

i|yka lr .kak'

 ² bka miq 5'6' (a) rEmfha mßÈ iafmdkaÊ lene,a, iu`. 

A ,S lene,af,a 15 cm « 10 cm j¾.M,h iys; mDIaGh 

iam¾Y jk fia ,S l=Üáh ;nkak'

 ² tfia ;enQ úg iafmdkaÊ lene,af,a by< ;sria mDIaGfha msysàug wod< isria 

mßudK mdGdxlh igyka lr .kak'

 ² B<`.g B iafmdkaÉÊ lene,a, bj;a lr (b) rEmfha ±lafjk mßÈ C 

iafmdkaÉÊ lene,a, ;nkak' fuys § 15 cm « 5 cm j¾.M, iys; mDIaG 

;sriaa jk fia ;nd we;' túg iafmdkaÊ lene,af,a by< ;sria mDIaGfha 

msysàug wod< isria mßudK mdGdxlh igyka lr .kak'

 ² ±ka ,S l=Üáfha 15 cm «  5 cm j¾.M,h iys; mDIaGh iafmdkaÊ lene,af,a 

;sria mDIaGh iu. iam¾Y jk fia ;nkak' bkamiq iafmdkaÊ lene,af,a 

by< ;sria mDIaGfha msysàug wod< mdGdxlh igyka lr.kak'

0

5

10

15

5'6 (a) rEmh

15 cm
10 cm

5 cm

0

5

10

15

5'6 (b) rEmh

10 cm5 cm

15 cm
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 ² bkamiq C iafmdkaÊ lene,a, bj;a lr D iafmdkaÊ lene,a, f.k tys 

j¾.M,h 10 cm « 5cm mDIaGh ;sria jk fia ;nd isria mßudK mdGdxlh 

igyka lr .kak'

 ² fuu wjia:dfõ § ,S l=Üáfha  10 cm « 5 cm mDIaGh D iafmdkaÊ lene,af,a  

10 cm « 5 cm j¾.M,h iys; ;sria mDIaGh iu. iam¾Y jk fia ,S l=Üáh 

;nkak' bkamiq iafmdkaÊ lene,af,a by< ;sria mDIaGfha msysàug wod< 

mdGdxlh igyka lr .kak'

 ² Tng ,efnk mdGdxl my; mßÈ j.=.; lr.kak'
j.=j 5'3

wjia:dj mDIaG u; 

fhfok 

n,h (N)

.eà we;s 

mDIaG 

j¾.M,h 

(cm2)

iafmdkaÊ 

lene,af,a 

msysàï  

mdGdxlh (cm)

iafmdkaÊ 

lene,af,a 

isÿ jQ Wfiys 

wvqùu (cm)
B iafmdkaÊ 

lene,a, muKla 

we;s úg

15 cm « 10 cm 

mDIaGh iam¾Y jk 

fia ,S lene,a, ;enQ 

úg

C iafmdkaÊ 

lene,a, muKla 

we;s úg

15 cm «  5 cm 
mDIaGh iam¾Y jk 

fia ,S lene,a, ;enQ 

úg

D iafmdkaÊ 

lene,a, muKla 

we;s úg

10 cm « 5 cm mDIaG 

iam¾Y jkfia ,S 

lene,a, ;enQ úg

 ² Tnf.a ksÍlaIKj,g wkqj t<eôh yels ks.ukh l=ula o@

fuu l%shldrlfï § iafmdkaÊ lene,a, u; ;nk ,oafoa tl u ,S l=Üáh ksid iEu 

iafmdkaÊ lene,a,l u mDIaGh u; we;s l< n,h iudk kuq;a" ,S l=Üáh iu. 

iam¾Y jQ tla tla iafmdkaÊ lene,af,a mDIaG j¾.M,h fjkia h'
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fuys § mDIaG j¾.M,h jeä wjia:dfõ § iafmdkaÊ lene,af,a isÿ jQ yels<Su wvq h" 

mDIaG j¾.M,h wvq wjia:dfõ §  yels<Su jeä h' 

mDIaG j¾.M,h jeä wjia:dfõ § mSvkh wvq nj;a" mDIaG j¾.M,h wvq wjia:dfõ § 

mSvkh jeä nj;a fuhska meyeÈ,s fõ'

fï wkqj my; ks.ukj,g t<ôh yels h'

 ² >k øjHhla u.ska >k mDIaGhla u; we;s lrk mSvkh" n,h l%shd lrk mDIaG 

j¾.M,h u; n,mdhs'

 ² mDIaG j¾.M,h jeä jk úg mSvkh wvq fõ'

 ² mDIaG j¾.M,h wvq jk úg mSvkh jeä fõ'

by; l%shdldrlïj,g wkqj >k øjHhla u.ska mDIaGhla u; we;s lrk mSvkh 

idOl folla u; n,mdk nj ;yjqre fõ' tkï"

 1' mDIaGh u; jia;=j u.ska l%shdlrk wNs,ïn n,h

 2' n,h l%shdlrk mDIaG j¾.M,h

tall j¾.M,hla u;g" tu j¾.M,hg wNs,ïnj fhfok n,h mSvkh f,i 

ye¢kafõ' >k mDIaGhla u; >k øjHhla u.ska we;s lrk mSvkh my; iólrKh 

Ndú;fhka .Kkh l< yels h'

mSvkh (P) } 
wNs,ïn n,h (F)

n,h l%shdlrk mDIaG j¾.M,h (A)

5'3  mSvkfha tall

mSvkh .Kkh lsÍu i|yd Ndú; lrk iólrKh weiqßka mSvkh uekSfï tall 

ks¾Kh l< yels h' n,h uekSu i|yd Ndú; lrk iïu; tallh N ^ksõgka& jk 

w;r j¾.M,h uekSu i|yd m2  ^j¾. ógr& Ndú; lrhs' 

mSvkh }
         wNs,ïn n,h            

 n,h l%shdlrk mDIaG j¾.M,h

mSvkh }
  N  
 m2

}  N m-2 ^j¾. ógrhg ksõgka&

mSvkh uekSfï tallh N m-2 ^j¾. ógrhg ksõgka& fõ' m%xY cd;sl íf,ahsia 

meial,a kï .Ks;{hdg .re lsÍula jYfhka tu tallh Pa ^meial,a& kñka o 

ye¢kafõ'

1 N m-2 } 1 Pa
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ó<`.g mSvkh wdY%s; úiª ksoiqkaj,g wjOdkh fhduq lruq'

úiª ksoiqk 1( j¾.M,h 2 m2 jk mDIaGhlg wNs,ïnj 300 N n,hla fh¥ úg 

mDIaGh u; we;s jk mSvkh fldmuK o@

mSvkh }
         wNs,ïn n,h            

 n,h l%shdlrk mDIaG j¾.M,h

mSvkh }
  300 N  
     2 m2

}  150 N m-2

}  150 Pa

úiª ksoiqk 2( >kldNhla wdldrfhka jQ

fmÜáhl nr 400 N ls' fmÜáh 

;sria iu;, mdIaGhla u; ;nd 

we;' fmÜáh u`.ska mDIaGh u; 

we;s lrk mSvkh 200 Pa fõ' 

fmÜáfha iam¾Y uqyqKf;a mDIaG j¾.M,h fldmuK o@

mSvkh }
  wNs,ïn n,h  

 mDIaG j¾.M,h

           mDIaG j¾.M,h }   wNs,ïn n,h       

      mSvkh

mDIaG j¾.M,h }
        400 N          
       200 N m-2

 mDIaG j¾.M,h }   2 m2

5'4  mSvkhg n,mdk idOl wjYH;dj mßÈ fjkia lsÍu

5'7 rEmh

msyshlska hï øjHhla lemSu wmyiq jk úg th 

uqjy;a lrkq Tn ±l we;' uqjy;a ;eîfï § msys odrh 

b;du isyska jk ksid tys j¾.M,h wvq fõ' túg th 

u.ska fhfok mSvkh jeä fõ' túg b;d isyska j yd 

myiqfjka hula lmd .; yels h ^5'7 rEmh&'
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5'8 rEmh

whsia u; ,siaid hEfï § l%Svlhskaf.a im;a;=fõ 

m;=, msys odrhl fuka wvq j¾.M,hla iys; j idod 

we; ^5'8 rEmh&' túg im;a;= me<e| isákakdf.

ka whsia u; we;s jk wêl mSvkh ksid whsia Èh 

fõ' túg myiqfjka ,siaid hd yels h'

5'9 rEmh

wêl nr /f.k hk f,dß yd lkafÜk¾ jeks 

jdyk u.ska mdr u; fhfok mSvkh jeä 

jk ksid mdrj,a blaukska wn,ka fõ' tksid 

tjeks jdykj,g jeä frdao .Kkla fhdod we; 

^5'9 rEmh&' túg mdr iu. .efgk j¾.M,h 

jeä jk ksid mdr u;g fhfok mSvkh 

wvq fõ' tu.ska mdrg ydks isÿùu wju fõ'

mejreu 5'1

tÈfkod Ôú;fha úúO lghq;=j, § mSvkh jeä lsÍug fuka u wvq lsÍug isÿjk 

wjia:d we;' tu wjia:d ,ehsia;=.; lrkak' tys § mSvkh fjkia lrf.k we;s 

wdldrh úoHd;aulj myokak'

idrdxYh

 ² tall j¾.M,hla u;" tu j¾.M,hg wNs,ïnj fhfok n,h mSvkh f,i 

ye¢kafõ'

 ² >k øjHhla u`.ska >k mDIaGhla u; we;s lrk mSvkh

• mDIaGh u; jia;=j u`.ska l%shdlrk wNs,ïn n,h

• n,h l%shd lrk mDIaG j¾.M,h

hk idOl fol u; r|d mj;S'  

 ²        mSvkh (P) } wNs,ïn n,h (F)
j¾.M,h (A)

 ² mSvkh uekSfï iïu; tall N m-2 / N/m2
 
^j¾. ógrhg ksõgka& fyj;a Pa 

^meial,a& fõ'

 ² mSvkh flfrys n,mdk idOl yeisrùfuka wjYH;dj mßÈ mSvkh wvq jeä 

l< yels h' 
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01& § we;s ms<s;=re w;ßka ksjerÈ fyda jvd;a .e<fmk ms<s;=r f;darkak'

 1' mSvkh uekSfï tallh l=ula o@

    1' N m2         2'  N m  3' N m-1  4' N m-2

 2' mSvkh uekSu i|yd Ndú; lrk iqúfYaIS kduhla iys; tallh jkafka"

    1' ksõgka h'   2' cQ,a h'    3' meial,a h'      4' fjdÜ h'

 3' mSvkh ms<sn| my; m%ldY i,ld n,kak'

^A&' mSvkh"  
wNs,ïn n,h

mDIaG j¾.M,h
 hk wkqmd;hg iudk fõ'

^B&' wNs,ïn n,h jeä lrk úg mSvkh jeä fõ'

^C&' mDIaG j¾.M,h jeä jk úg mSvkh jeä fõ'

by; m%ldYj,ska i;H jkafka"

  1' (A) yd (B) muKs'     2' (A) yd (C) muKs'

  3' (B) yd (C) muKs'     4' (A), (B) yd (C) hk ish,a,u h'

 4' j¾.M,h 3 m2  jk mDIaGhlg wNs,ïnj 60 N n,hla fhdok ,§' mDIaGh 

u; ls%hdlrk mSvkh fldmuK o @

    1'  1
60 N « 3 m2

       2'  
3 m2

60 N      3'  60 N
3 m2

      4'  60 N « 3 m2

 5' j¾.M,h 2.5 m2 jk mDIaGhla u; fhdok ,o wNs,ïn n,hla ksid th u; 

we;s jQ mSvkh 50 Pa úh' mDIaGh u; fh¥ n,h jkafka"

 1'  
1

25 N              2'  
1

20 N    3'  20 N      4'  125 N 

wNHdi



úoHdj |>k øjH u.ska we;s lrk mSvkh 71úoHdj |>k øjH u.ska we;s lrk mSvkh70

 6' mSvkh wvq lr .ekSu i|yd Wml%u fhdodf.k we;af;a my; l=uk wjia:dfõ o@

1

3

2

4
02& ms<s;=re imhkak'

 1'  ^w&' mSvkfha tall i|yka lrkak'

   ̂wd&' mSvkh flfrys n,mdk idOl i|yka lrkak'

   ^we&' tu idOl  weiqßka mSvkh i|yd iïnkaO;djla ,shd olajkak'

 2' ^w&' mSvkh jeä lr .ekSu i|yd j¾.M, idOlh m%dfhda.slj fhdod .kakd  

wjia:d  i|yd ksoiqka 2 la ,shkak'

   ^wd&'  mSvkh wvq lr .ekSu i|yd j¾.M, idOlh m%dfhda.slj fhdod.kakd 

wjia:d i|yd ksoiqka 2 la ,shkak'

   ^we&'  mSvkh jeä lr .ekSu i|yd wNs,ïn n,h hk idOlh m%dfhda.slj 

fhdod .kakd wjia:d 2 la i|yd ksoiqka ,shkak'

A

C

2m
 1m

   1m
B

 3' È." m<, yd Wi ms<sfj<ska 2 m, 1 m yd 

1 m jk >kldNhla rEmfha ±lafõ' tys 

nr 400 N ls'

^w&' >kldNh rEmfha ±lafjk mßÈ ;sria 

mDIaGhla u; ;nd we;' túg mDIaGh 

u; l%shd  lrk mSvkh fldmuK o@

^wd&' ^w& ys i|yka wjia:dfõ § >kldNfha A mDIaGh u;  nr 150 N jk 

jia;=jla ;nk ,§' ±ka ;sria mDIAGh  u; we;s lrk mSvkh fldmuK o@

^we&' 150 N nr bj;a lr >kldNfha B mDIaGh ;sria mDIaGh iu. .eà  

mj;sk fia ;nk ,§' túg mDIaGh u; we;s lrk mSvkh fldmuK o@
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 4' ^w&' rEmfha ±lafjkafka uyd ud¾. 

;ekSfï § Ndú; lrk hka;%hls' fuu 

hka;%fha § mSvkh fjkia lr .ekSug 

Wml%u fhdodf.k we;s wldrh myokak'

^wd&' mSvkh jeä lr .ekSu i|yd Ôùka ;=< 

úúO wkqj¾;k mj;S' ta i|yd ksoiqka 2 la 

i|yka lrkak'

^we&'  mSvkh wvq lr .ekSu i|yd Ôùka ;=< mj;sk wkqj¾;k i|yd ksoiqka 

2 la i|yka lrkak'

mdßNdIsl jpk
mSvkh - Pressure 
wNs,ïn n,h - Perpendicular force 
mDIaG j¾.M,h - Surface area 
meial,a - Pascal
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ñksia isrer mqrd øjH mßjykh isÿ lrk moaO;sh reêr ixirK moaO;shhs' ixjD; 

moaO;shla jk reêr ixirK moaO;sfha reêr kd< ;=<g reêrh fmdïm lrkq 

,nkafka yDoh u.sks' yDofha jHqyh ms<sn|j úuid n,ñka tys l%shdldß;ajh 

ms<sn|j wOHhkh lruq'

l%shdldrlu  6'1

wjYH øjH (- úoHd.drfha we;s ñksia yDofha wdlD;shla 

fyda rEmigykla

l%uh (- 
 ² yDofha wdlD;sh fyda rEmigyk fyd¢ka ksÍlaIKh 

lrkak'

 ² yDofhys fldgia y÷kd.kak'

 ² ta i|yd ñksia yDofhys isrialvl kï l< rEmigykla 

Wmfhda.S lr .kak' 6'1 rEmh

6'1  ñksia yDofhyss jHqyh

ñksia yDofha isrialvla 6'2 rEmfha oelafõ'

6'2 rEmh - ñksia yDofhys isrialvla

jï mqmaMqiSh Ouksh

mqmaMqiSh uyd Ouksh

jï l¾Ksldj

oaú;=Kav lmdgh

;%S;=Kav lmdgh

jï fldaIsldjol=Kq fldaIsldj

ol=Kq l¾Ksldj

mqmaMqiSh Ysrd

W;a;r uyd Ysrdj

wvi| lmdg

wOr uyd Ysrdj

udkj reêr
ixirK moaO;sh6

ixia:dksl uyd Ouksh
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² ñksia yDofha l=àr y;rls' by<ska msysá l=àr l¾Ksld f,i y÷kajk w;r 

my<ska msysá l=àr fldaIsld f,i y÷kajhs' tu l=àr my; oelafjk mßÈ fõ'

 ³ jï l¾Ksldj    ³  ol=Kq l¾Ksldj

 ³  jï fldaIsldj    ³  ol=Kq fldaIsldj

² l¾Ksld yd fldaIsld w;r lmdg folla we;'

 ³  jï l¾Ksldj yd jï fldaIsldj w;r msysgk lmdgh oaú ;=Kav lmdghhs'

 ³  ol=Kq l¾Ksldj yd ol=Kq fldaIsldj w;r msysgk lmdgh ;%s ;=Kav lmdghhs'

² fldaIsldj,g iïnkaO uyd Ouks folls'

 ³  jï fldaIsldfjka ixia:dksl uyd Ouksh wdrïN fõ'

 ³  ol=Kq fldaIsldfjka mqmaMqiSh uyd Ouksh wdrïN fõ'

² uyd Ouks wdrïNfha wvi| lmdg msysghs'

 ³  jï fldaIsldfjka ixia:dksl uyd Ouksh wdrïN jk ia:dkfha iy ol=Kq 

fldaIsldfjka mqmaMqiSh uyd Ouksh wdrïN jk ia:dkfhA;A wv i| lmdg 

msysghs'

² jï yd ol=Kq l¾Ksld ;=<g Ysrd újD; fõ'

 ³  W;a;r uyd Ysrdj yd wOr uyd Ysrdj ol=Kq l¾Ksldjg újD; jk w;r jï 

yd ol=Kq mqmaMqiSh Ysrd jï l¾Ksldjg újD; fõ'

mejreu 6'1

 ² yDofha jHqyh fmkaùug wdlD;shla ks¾udKh lrkak'

6'2  Ouks" Ysrd yd flaYkd,sld

yDofhka bj;g reêrh f.k hk kd< Ouks f,i;a" yDoh foig reêrh f.k 

hk kd< Ysrd f,i;a y÷kajhs' yDofhka wdrïN jk uyd Ouks YdLdj,g fnfohs'

 ² yDofhka wdrïN jk mqmaMqiSh uyd Ouksh fmkye,sj,g reêrh imhhs' 

ixia:dksl uyd Ouksh wfkl=;a bkaøsh fj;g reêrh fmdïm lrhs' Oukshla 

bkaøsh ;=< § ;j ÿrg;a fn§ ms<sfj<ska Ouksld iy flaYkd,sld idohs'

 ² flaYkd,sld tl;= ù wkq Ysrd idok w;r wkqYsrd tlaùfuka Ysrd iEfohs' 

 ² fmkye,s hq.,fhka wdrïN jk mqmaMqiSh Ysrd jï l¾Ksldj,g újD; fõ'

 ² yDohg by<ska jQ bkaøsh ;=<ska wdrïN jk Ysrd W;a;r uyd Ysrdjg;a yDohg 

my<ska jQ bkaøsh ;=<ska wdrïN jk Ysrd wOr uyd Ysrdjg;a iïnkaO fõ' 

W;a;r uyd Ysrdj;a" wOr uyd Ysrdj;a ol=Kq l¾Ksldjg újD; fõ' 
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6'3 rEmh - Ouks" flaYkd,sld iy Ysrdj, reêrh ixirKh

yDohg yDofhka

uyd Ysrd

Ysrd

uyd Ouks

Ouks

yDofhka bj;g reêrh f.k hk Ouksj, ì;a;s >klïj msysgd we;' tfia ieliS 

we;af;a reêrh fmdïm lrk wjia:dfõ we;s jk wêl mSvkhlg Tfrd;a;= §u 

i|yd h' tfia u Ouks m%;Hia: núka hqla; h'

bkaøshhkaf.a isg yDoh foig reêrh f.k hkq ,nkafka Ysrd u.sks' tys § reêr 

mSvkh idfmalaIj wvq h' tneúka Ysrdj, ì;a;s >klñka wvq h' m%;Hia: fkdfõ' 

yDoh foig újD; jQ lmdg msysghs'

reêr flaYkd,sldjl ì;a;sh iE§ we;af;a ;ks ffi, ia;rhlsks' flaYkd,sld 

úys§ we;af;a ffi, w;ßka neúka flaYkd,sldj ;=< reêrfhys jQ jdhq yd fmdaIl" 

ffi,j,g úirKh jk w;r ffi,j,ska neyer flfrk ksIam%fhdack øjH reêr 

flaYkd,sld ;=<g úirKh fõ ^6'4 rEmh&'

yDoh foig 

újD; jQ lmdg

Ouksh

flaYkd,sld
Ysrdj

6'4 rEmh - Ouks" Ysrd iy flaYkd,sld jHqyh

mejreu 6'2

reêr ixirK moaO;sfha msysá" Ouks Ysrd yd flaYkd,sldj, jHqyuh yd lD;Huh 

,laIK ixikaokh lrkak'

flaYkd,sld

Ouksld

wkq Ysrd
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6'3  reêrfha ix>gl yd lD;H

reêrh rla; j¾K Èhrhla f,i Tn ÿgqj o tys øj fldgi we;af;a 55] muKs' tu 

øj fldgi reêr ma,diaAuh f,i y÷kajhs' b;sß 45] foaydKq kñka y÷kajkq ,nk 

>k fldgi ls ^6'5 rEmh&'

r;= 

reêrdKq

iqÿ

reêrdKq
mÜáld c,h

c,fha 

ødjH oE

c,fha 

wødjH oE

6'5 rEmh

reêrh

foaydKq ma,diauh

reêr lodjla wKaùlaIfhka ksÍlaIKh l< úg foaydKq j¾. ;=kla y`ÿkd .; 

yels h'

 y r;= reêrdKq fyj;a rla;dKq

 y iqÿ reêrdKq fyj;a Yafõ;dKq

 y reêr mÜáld

r;= reêrdKq iy iqÿ reêrdKq" reêr ffi, jk w;r mÜáld reêr ffi, len,s 

fõ'

reêrfha lD;H

r;= reêrdKq 

reêrfha r;= meyehg fya;= jk ysfud.af,dìka j¾Klh r;= reêrdKq ;=< 

msysg hs' foay ffi,j,g wjYH Tlaiscka fmky¨j, isg mßjykh lrkqfha 

ysfud.af,dìka keu;s fuu Yajik j¾Klh u.sks'

iqÿ reêrdKq

reêrhg we;=¿ jk jHdêcklhska úkdY lsÍfuka iy m%;sfoay ksmoùu u.ska 

isrerg wdrlaIdj imhkafka iqÿ reêrdKq u.sks' kshqÜfrd*s," bfhdisfkd*s," 

fífid*s," jid ffi, iy fudfkdihsg f,i iqÿ reêrdKq j¾. lsysmhla we;'

reêr mááld

isref¾ ;=jd,hla isÿ jQ úg ;=jd, jQ ia:dkfha reêrh leá .eiSfuka reêr jykh 

je<elafõ' ta i|yd odhl jkafka reêr mÜáld h' iuyr ffjria wdidokj, § 

reêr mÜáld ixLHdj YS>%fhka my< neiSula isÿ fõ' 

ksoiqka ( fvx.= frda.h" ó WK

reêr ma,diauh 

reêr ma,diaufha m%Odk lD;H jkqfha øjH mßjykh lsÍu hs'

ta i|yd WodyrK lsysmhla my; ±lafõ'
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 ² wdydr ÔrKfha wka; M," Lksc ,jK iy úgñka foay ffi, olajd 

mßjykh lsÍu'

 ² ffi,j, isÿ jk ffcj ridhksl m%;sl%shd u.ska ksmofjk nyssiai%dùh M, 

nysiai%dùh bkaøshhka olajd mßjykh lsÍu' 

 ² fyd¾fudak" fm%daàka" tkaihsu iy jdhq j¾. wjYH ia:dk lrd mßjykh 

lsÍu'

6'4  reêr mdrú,hkh

tla mqoa.,fhl=f.a reêrh ;j;a mqoa.,fhl=g YÍr.; lsÍu reêr mdrú,hkh 

f,i y÷kajhs' reêrh m%odkh lrkq ,nk ;eke;a;d odhlhd f,i;a" reêrh YÍr 

.; lr.kakd m%;s.%dylhd f,i;aa y÷kajkq ,efí' ́ kEu flfkl=f.a reêrh ;j;a 

´kEu flfkl=g mdrú,hkh l< fkd yels h'

reêr mdrú,hkfha § odhlhdf.a  iy

6'6 rEmh

m%;s.%dylhdf.a reêr .e<mSu w;HjYH fõ' 

tys § reêr .K .e<mSu iy Íiia idOlfha 

.e<mSu m%Odk ;ekla .kshs'

reêr .K .e<mSu 

reêr ffi, ;=< wvx.= fm%daàka ix>gl wkqj 

reêrh A, B, AB iy O f,i m%Odk .K 

y;rlg fnfohs' 

odhlhd iy m%;s.%dylhd w;r reêr .K .e<mSu isÿ jk wdldrh y÷kd .ekSug 

6'1 j.=j wOHhkh lruq ^√ ,l=Kska reêr .K .e<mSu o « ,l=Kska reêr 

.K fkd.e<mSu o oelafõ&'
6'1 j.=j - reêr .K .e<mSu

od

h

l

hd

m%;s.%dylhd

reêr .K A B AB O
A √ « √ «

B « √ √ «

AB « « √ «

O √ √ √ √
j.=fõ .K .e<mSïj,g wkqj AB reêr .Kh iys; m%;s.%dylfhl=g ´kE u reêr 

.Khla .e<fma' tneúka AB id¾j m%;s.%dylhd f,i ie,fla'

O reêr .Kh iys; wfhl=f.a reêrh ´kE u m%;s.%dylfhl=f.a reêr .K iu. 

.e<fma'  tksid O id¾j odhlhd f,i ie,fla' 
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6'1' j.=fõ ±la jQ reêr .K .e<mSu 6'7 rEmfha wdldrhg o ksrEmKh l< yels h'

6'7 rEmh - reêr .K .e<mSu 

ABA

A

ABB

B

AB

AB O

A ABB O

odhlhd 

m%;s.%dylhd

reêr mdrú,hkh i|yd .K .e<mSu muKla m%udKj;a fkd fõ' .K .e<mSug 

hg;a j Íiia idOlh o .e<msh hq;= h'

Íiia idOlfha .e<mSu

lsishï mqoa.,fhl=f.a reêrh Íiia idOlh iys; kï Rh+ f,i o Íiia idOlh 

rys; fõ kï Rh- f,i o ye¢kafõ' Íiia idOlh iys; m%;s.%dylhskag Íiia idOlh 

iys; yd rys; reêrh .e<fmk w;r Íiia idOlh rys; m%;s.%dylhskag .e<fmkqfha 

Íiia idOlh rys; reêrh muKs' ta nj y÷kd.ekSug 6'2 j.=j wOHhkh lruq 

^Íiia idOlfha .e<mSu √ ,l=Kska o fkd.e<mSu « ,l=Kska o oelafõ&'

6'2' j.=j - Íiia idOlfha .e<mSu

od

h

l

hd

m%;s.%dylhd

Rh+ Rh-

Rh+ √ «

Rh- √ √

Rh+Rh-

Rh-

Rh+

Rh+

6'8 rEmh - Íiia idOlh .e<mSu 

6'2 j.=j u.ska olajd we;s .e<mSu 6'8 rEmh u.ska o 

ksrEmKh l< yels h'

fï wkqj reêr mdrú,hkfha § reêr .Kh yd Íiia 

idOlh hk lreKq fol u .e<mSu wksjd¾h fõ' hï 

mqoa.,fhl=f.a f,a j¾.h f,i i,lkq ,nkafka reêr 

.Kh yd Íiia idOlh hk foflys tl;=jhs' 

ksoiqka - A+,   A-,   B+,   B-,   AB+,   AB-,   O+,   O -

reêr .K yd Íiia idOlh .e<mqk o reêr mdrú,hkhla i|yd reêrh m%odkh 

lsÍug odhlfhl= i;= úh hq;= iqÿiqlï ,ehsia;=jla cd;sl f,a §fï fiajh u.ska 

bÈßm;a lr we;' reêrh m%odkh lrkafkl= f,a mß;Hd. lrkakdf.a m%ldYh  

ksjerÈj mqrjd bÈßm;a lsÍu wksjd¾h fõ' tys wdlD;shla wu;r oekqu hgf;a 

oelafõ'
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wu;r oekqug
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reêr Yaf,aIKh

mdrú,hkh l< reêrh m%;s.%dylhdf.a foayh ;=< § leá;s njg m;a ùu reêr 

Yaf,aIKh f,i ye¢kafõ'

odhlhdf.a yd m%;s.%dylhdf.a reêr .K fkd .e<mSu ksid reêr Yaf,aIKh isÿ fõ'

;=jd,hla isÿùfuka fyda rla;md;hla fyj;a wNHka;r reêr jykhla isÿùfï § 

tu reêr jykh je<elaùug reêrh leá .eiSu wdrlaIl l%shdj,shla f,i ie,fla' 

tfy;a tu hka;%Kh reêr Yaf,aIKfha § isÿ jk hka;%Khg jvd fjkia h' 

;=jd,hla isÿ jQ wjia:djl §  reêr jdysksh ì£ .sh ia:dkfhka reêr mÜáld ì| 

jeàfuka isÿ jk ridhksl l%shdj,shla u.ska reêr leáhla idohs' fuu reêr 

leáh u.ska ;j ÿrg;a reêrh jykh ùu kj;S'

ksfrda.S Èú meje;aula i|yd  reêr ixirK moaO;sh ukd f,i mj;ajd .ekSu b;d 

jeo.;a fõ' 
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reêr ixirK moaO;sh ukd f,i mj;ajd .ekSug wkq.ukh l< hq;= hym;a mqreÿ

² ieye,a¨ ukilska Ôj;a ùu'

² isrer fjfyi jk ld¾h fyda ldhsl jHdhduj, ks;sm;d fh§u'

² hym;a wdydr mqreÿ u.ska isref¾ Wi" nr wkqmd;h (BMI) m%Yia; uÜgul 

mj;ajd .ekSu'

² ¨Kq Ndú;h wvq lsÍu'

² reêr mSvkh" Èhjeähdj jeks ;;a;aj md,kh lr .ekSu'

² t<j¿ iy m,;=re jeäfhka wdydrhg tl;= lr .ekSu'

² f;,a iys; wdydr md,khlska hq;=j .ekSu'

² ÿï mdkfhka yd u;ameka mdkfhka je<lSu'

² yDohdndO" wêreêr mSvkh" Èhjeähdj i|yd mjq,a b;sydihla ;sfí kï 

jvd;a ie,ls,su;a ùu'

mejreu 6'3

 ² reêr ixirK moaO;sfha ksfrda.S meje;au i|yd wkq.ukh l< hq;= 

ms<sfj;a ms<sn|j m< jQ f;dr;=re we;=<;a jd¾;d tl;=jla ms<sfh, lrkak'

 ² tu f;dr;=re mka;sfha wfkl=;a isiqkag lshùug iqÿiq l%ufõohla ilia 

lrkak' 

idrdxYh

 ² ñksidf.a yDoh l=àr y;rlska hqla; h'

 ² by<ska msysá l=àr jï yd ol=Kq l¾Ksld jk w;r my<ska msysá l=àr jï 

yd ol=Kq fldaIsld f,i y`ÿkajhs'

 ² jï fldaIsldjg ixia:dksl uyd Ouksh;a" ol=Kq fldaIsldjg mqmaMqiSh uyd 

Ouksh;a iïnkaO fõ'

 ² jï l¾Ksldjg jï yd ol=Kq mqmaMqiSh Ysrd iïnkaO jk w;r ol=Kq 

l¾Ksldjg W;a;r yd wOr uyd Ysrd iïnkaO fõ'

 ² uyd Ouks wdrïNfha wvi`o lmdg msysghs'

 ² jï l¾Ksldj yd fldaIsldj w;r oaú;=Kav lmdgh msysg hs'

 ² ol=Kq l¾Ksldj yd fldaIsldj w;r ;%s;=Kav lmdgh msysghs'

 ² yDofhka bj;g reêrh f.k hk reêr kd< Ouks f,i y`ÿkajk w;r 

yDoh foig reêrh f.k tk kd< Ysrd f,i y`ÿkajhs'

 ² Oukshla wjikaa jkafka flaYkd,sldjlska jk w;r Ysrdjla wdrïN 

jkafka o flaYkd,sldjlsks'
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 ² reêrfha m%Odk lD;H jkafka øjH mßjykh yd wdrlaIl l%shdjhs'

 ² reêr ffi,j, wvx.= fm%daàka ix>glj, iajNdjh wkqj  A,B, AB  iy O 
f,i reêr .K y;rls' 

 ² reêr mdrú,hkfha § reêr .K .e<mSu iy Íiia idOlfha .e<mSu w;HjYH 

fõ'

 ² AB id¾j m%;s.%dylhd jk w;r O id¾j odhlhd fõ'

 ² reêr mdrú,khfha § m%;s.%dylhdf.a isrer ;=< reêrh leá .eiSu reêr 

Yaf,aIKh f,i y÷kajhs'

 ² ;=jd,hla isÿ jQ úg reêrh leá .eiSu yd reêr Yaf,aIKfha hka;%Kh w;r 

fjkila mj;S'

 ² reêr odhlhl= i;= iqÿiqlï ,ehsia;=jla  ;sfí'

 ² reêr ixirK moaO;sh ksishdldrj mj;ajd .ekSu ksfrda.S Èú fmfj;lg 

b;d jeo.;a fõ'

01& § we;s ms<s;=re w;ßka ksjerÈ fyda jvd;a .e<fmk ms<s;=r f;darkak' 

1' ixia:dksl uyd Ouksh wdrïN jkafka"

1' jï fldaIsldfjks    2' ol=Kq fldaIsldfjks

3' jï l¾Ksldfjks    4' ol=Kq l¾Ksldfjks

2. B reêr .Kh iys; mqoa.,fhl=g Yaf,aIKh isÿ fkdjk mßÈ mdrú,hkh 

l< yels reêr .K ksjerÈj olajd we;s ms<s;=r l=ula o@

1. A iy B 2. A iy O 3. O iy B 4. A iy AB
3' id¾j odhlhd iy id¾j m%;s.%dylhd ms<sfj<ska olajd we;s ms<s;=r l=ula o@

1. A iy O  2. A iy B 3. O iy AB 4. AB iy O 

wNHdi

4' reêr mdrú,hkh iïnkaOfhka YsIHhl= bÈßm;a l< woyia lsysmhla 

fufia h'

A. reêr .K .e<mSu wksjd¾hfhka isÿ úh hq;= h'

B. Rh+ Íiia  idOlh iys; whg Rh- reêrh mdrú,hkh l< yels h'

C. Rh- reêrh iys; whg Rh- reêrh muKla mdrú,hkh l< yels h'

fuu m%ldYj,ska i;H jkafka"

1. A yd B muKs 2. B yd C muKs

3. A yd C muKs 4. A, B yd C hk ish,a, u

5' rla;md;hl § reêr jykh j<lajñka reêrh leá .eiSug odhl jk foaydKq 

j¾.h jkafka"

1' r;= reêrdKq h'    2' iqÿ reêrdKq h'

3' mÜáld h'    4' reêr ma,diau h'
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wNHdi
6' reêrfha lD;H iïnkaOfhka YsIHhl= bÈßm;a l< woyia lsysmhla my; 

oelafõ'

A. ffi, olajd Tlaiscka mßjykh lsÍu'

B. jHdêckl laIqø Ôùka úkdY lsÍu'

C. reêr mdrú,hkfha § Yaf,aIKh isÿ ùu'

fuu m%ldYj,ska i;H jkafka"

1. A yd B muKs' 2. B yd C muKs'

3. A yd C muKs' 4. A, B yd C hk ish,a, u'

1

4

5
7

10

12

1413

11
9

8
6

2
3

02& ms<s;=re imhkak'

1' ñksia yDoh iïnkaOfhka wid we;s 

m%Yakj,g ms<s;=re iemhSfï § rEmfha 

i|yka wxl muKla fhdod .kak'

a. ol=Kq l¾Ksldjg újD; jk Ysrd 

fol l=ula o@ 

b. oaú;=Kav yd ;%s;=Kav lmdg kï 

lr we;s wxl ms<sfj<ska ,shkak'

c. yDofha l=àr y;r kï lr ta 

i|yd rEmfha olajd we;s b,lalï 

,shkak'

2' reêr ixirK moaO;sfha hymeje;au 

i|yd wkq.ukh l< hq;= l%shd 

ms<sfj;a myla ,shkak'

mdßNdIsl jpk

reêr ixirK moaO;sh - Blood circulatary system
reêr .K - Blood groups
reêr mdrú,hkh - Blood transfusion
id¾j odhlhd

id¾j m%;s.%dylhd

-
-

Universal donor
Universal recipient

Íiia idOlh - Rhesus factor
Yaf,aIKh - Agglutination
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7'1  Ydl j¾Ol øjH ye¢kaùu

7'1 a rEmh 7'1 b rEmh

Ydlhl j¾Okh i|yd jd;h" c,h" wdf,dalh 

yd Lksc ,jK jeks oE wjYH nj Tn okakd 

lreKls' óg wu;rj Ydlh ;=< ksmofjk 

we;eï ridhksl øjHh o Ydl j¾Okh flfrys 

n,mdk nj fidhdf.k we;' 

îchla m%frdayKh jQ miq tys m%frdayh by<g;a 

uq,a my<g;a j¾Okh jkafka flfia oehs Tn 

is;d ne¨fjys o@ ta i|yd 7'1 a rEmh yd 7'1 b 
rEmh fyd¢ka ksÍlaIKh lrkak'

fmdaÉÑh fmr¨K o Ydlfha w.%ia:h by<g j¾Okh ùug;a tys uq,a my<g j¾Okh 

ùug;a fya;= fudkjd o@ ta ms<sn|j wOHhkh lsÍug l%shdldrlu 7'1 ys ksr; fjuq'

l%shdldrlu  7'1

wjYH øjH (- fmdaÉÑhl isgqjk ,o iudk Ydl 

folla  

l%uh (-     

 y tla Ydlhl muKla w.%ia:h lmd bj;a lr Ydl 

foflys Wi uek .kak'

 y iudk mßir ;;a;aj ,nd foñka i;shla mqrd  

Èkm;d Ydlj, Wi uek igyka lr.kak' 7'2 rEmh

w.%ia:h iys; Ydlfhys Wi jeä jk nj;a" w.%ia:h lmd oeuQ Ydlfha Wi fjkia 

fkdjk nj;a Tng ksÍlaIKh l< yels h' tneúka Ydlfha Wi jeä ùu flfrys 

w.%ia:fha n,mEula we;s nj wkqudk l< yels h' ta ms<sn|j ;j ÿrg;a fidhd 

ne,Su i|yd l%shdldrlu 7'2 ys ksr; jkak'

l%shdldrlu  7'2
wjYH øjH (-  fmdaÉÑhl isgqjk ,o iudk Ydl folla" l¿ lvodis wdjrKh 

l< fmÜáhla

l%uh (- 

 y tla Ydlhl muKla w.%ia:h lmd bj;a lrkak'

 y Ydl folg u tla ÈYdjlska muKla wdf,dalh ,efnk mßÈ wegjqu ilia 

lrkak'

7Ydl j¾Ol øjH
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l¿ lvodis 

wdjrKh l< 

fmÜáh

7'3 rEmh

ljq¿

w.%ia:h iys; Ydlh Èfkka Èk wdf,dalh foig yeÍ jefvk nj;a" w.%ia:h lmd ±uQ 

Ydlh wdf,dalh foig yeÍula isÿ fkdjk nj;a" Tng ksÍlaIKh l< yels h' tneúka 

Ydlhla wdf,dalh foig yeÍ jeãug tys  w.%ia:fha n,mEula we;s nj ks.ukh l< 

yels h' Ydl w.%ia:fha ksmofjk ridhksl ixfhda. fï i`oyd fya;= fõ'

fufia Ydlhl j¾Okh hdukh lrkq ,nk ridhksl øjH Ydl j¾Ol øjH f,i 

ye¢kafõ' we;eï j¾Ol øjH Ydl j¾Okh W;af;ackh lrk w;r we;eï j¾Ol 

øjH Ydl j¾Okh ksfYaOkh lrhs'

Ydlj, j¾Okh W;af;ackh lrk Ydl j¾Ol øjH lsysmhla my; i|yka fõ'

 ²  TlaiSka

 ²  .sfnr,Ska 

 ²  ihsfgdlhskska  

TlaiSka (Auxins)

Ydl lf|a w.%ia:fhys yd uqf,a w.%ia:fhys ksmofjk j¾Ol øjHhla jk TlaiSka 

lf|ys yd uqf,ys ffi,j, Èlaùu md,kh lrhs' lf|ys w.%ia:h wdf,dalh foig 

jefvkafka lf|ys fome;af;a isÿ jk wiudldr ffi, Èlaùu ksid h ^7'4 rEmh&  

7'4 rEmh

wdf,dalh ,efnk úg 
TlaiSk my<g úirKh 

ùu

wdf,dalh wvqfjka 
,efnk m%foaYfha 

TlaiSk tla /iaùu

TlaiSk fya;=fjka tu m%foaYfha 
ffi, Èla ù wdf,dalh ,efnk 

me;a;g keó j¾Okh ùu

Ydl l| w.%ia:fha ksmofjk TlaiSka uola my<g úirKh fõ' tu.ska tu m%foaYfha 

ffi,j,ska kj ffi, iE§u fõ.j;a flf¾' túg Ydl w.%ia:h by<g j¾Okh 

fõ' iajdNdúlj Ydlj, yuqjk Tlaiskhla jkqfha bkafvda,a weisála weisâ h ̂ IAA&'

tfia u Ydlhg wdf,dalh wvqfjka ,efnk me;af;a TlaiSka jeä m%udKhlska o" 

wdf,dalh jeäfhkaa ,efnk me;af;aa TlaiSka wvq m%udKhlska o tla /ia fõ' 

túg wdf,dalh wvq me;af;a ffi, Èla ùu 

fya;=fjka Ydlfha w.%ia:h wdf,dalh we;s 

foig yeÍ j¾Okh ùula isÿ fõ' tfuka u 

TlaiSka u.ska Ydlj, md¾Yaúl wxl=r j¾Okh 

lsÍu ksfYaOkh lrhs' w.%ia:h lemQ úg 

ßls,s oeóu isÿ jkafka ta ksid h ^7'5 rEmh&' 

WoHdk úoHdfõ § m÷re Ydl mj;ajd .ekSu 

i|yd tajdfha w.%ia:h lmamdÿ lsÍu isÿ lrhs'

7'6 rEmh - .sfnr,ska 
fh§u ksid l| Èla 

jQ f.dajd Ydl

.sfnr,Ska  (Gibberellins)

.sfnr,Ska" Ydl l|kaj, Èlaùu flfrys 

m%Odk jYfhka n,mdhs' tfuka u M, 

j¾Okh flfrys o n,mEula we;s lrhs'

ihsfgdlhskska (Cytokinins)
ihsfgdlhskska u.ska ffi, úNdckh 

fõ.j;a lrhs' tu.ska  mqIam" m;%" M, yd 

uq,aj, j¾Okh o Ydlj, îc m%frdayKh o 

fõ.j;a lrhs' tfia u Ydlj, úhm;a ùu 

m%udo lrhs'

wu;r oekqug

weíisisla wï,h (Abscisic acid) Ydl j¾Ol øjHhls' tu.ska c, ys`.;djlska 

fmf<k wjia:dj, § Ydl m;%j, mqáld jeiSu isÿ lrhs' túg W;aiafõokh wvq 

fõ' 

t;Ska (Ethene) Ydlj, wvq m%udKhlska ksmofjk ir, ldnksl ixfhda.hls' 

fïjd Ydlj, M, b§u i|yd jeo.;a fõ' M, b§fï § ixÑ; msIagh iSks njg 

mßj¾;kh lrhs' tfuka u Ydlj,g iq¿ ydks isÿ jQ úg tu ia:dkj, mgl 

j¾Okh lsÍu W;af;ackh lrhs'  
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Ydl l| w.%ia:fha ksmofjk TlaiSka uola my<g úirKh fõ' tu.ska tu m%foaYfha 

ffi,j,ska kj ffi, iE§u fõ.j;a flf¾' túg Ydl w.%ia:h by<g j¾Okh 

fõ' iajdNdúlj Ydlj, yuqjk Tlaiskhla jkqfha bkafvda,a weisála weisâ h ̂ IAA&'

tfia u Ydlhg wdf,dalh wvqfjka ,efnk me;af;a TlaiSka jeä m%udKhlska o" 

wdf,dalh jeäfhkaa ,efnk me;af;aa TlaiSka wvq m%udKhlska o tla /ia fõ' 

túg wdf,dalh wvq me;af;a ffi, Èla ùu 

fya;=fjka Ydlfha w.%ia:h wdf,dalh we;s 

foig yeÍ j¾Okh ùula isÿ fõ' tfuka u 

TlaiSka u.ska Ydlj, md¾Yaúl wxl=r j¾Okh 

lsÍu ksfYaOkh lrhs' w.%ia:h lemQ úg 

ßls,s oeóu isÿ jkafka ta ksid h ^7'5 rEmh&' 

WoHdk úoHdfõ § m÷re Ydl mj;ajd .ekSu 

i|yd tajdfha w.%ia:h lmamdÿ lsÍu isÿ lrhs'

7'6 rEmh - .sfnr,ska 
fh§u ksid l| Èla 

jQ f.dajd Ydl

.sfnr,Ska  (Gibberellins)

.sfnr,Ska" Ydl l|kaj, Èlaùu flfrys 

m%Odk jYfhka n,mdhs' tfuka u M, 

j¾Okh flfrys o n,mEula we;s lrhs'

ihsfgdlhskska (Cytokinins)
ihsfgdlhskska u.ska ffi, úNdckh 

fõ.j;a lrhs' tu.ska  mqIam" m;%" M, yd 

uq,aj, j¾Okh o Ydlj, îc m%frdayKh o 

fõ.j;a lrhs' tfia u Ydlj, úhm;a ùu 

m%udo lrhs'

wu;r oekqug

weíisisla wï,h (Abscisic acid) Ydl j¾Ol øjHhls' tu.ska c, ys`.;djlska 

fmf<k wjia:dj, § Ydl m;%j, mqáld jeiSu isÿ lrhs' túg W;aiafõokh wvq 

fõ' 

t;Ska (Ethene) Ydlj, wvq m%udKhlska ksmofjk ir, ldnksl ixfhda.hls' 

fïjd Ydlj, M, b§u i|yd jeo.;a fõ' M, b§fï § ixÑ; msIagh iSks njg 

mßj¾;kh lrhs' tfuka u Ydlj,g iq¿ ydks isÿ jQ úg tu ia:dkj, mgl 

j¾Okh lsÍu W;af;ackh lrhs'  

7'5 rEmh - ßls,s oeuQ fo¿ï Ydlhla

7'7 rEmh 
ihsfgdlhskska fhdod 

Ydl uq,a we§u 
fõ.j;a lsÍu 
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Ydl m;% iy M, fïrE úg tajd m;kh jkafka wehs@

iajdNdúlj j¾Okh wjika ù .s,syqKq Ydl m;%j, kgqfjys fl<jr yd j¾Okh 

fjñka mj;sk levQ m;% kgqfõ fl<jr mÍlaId lr ne,Sfuka fï ms<sn|j wOHhkh 

l< yels h' M, iy m;% m;kfha § tajdfha kgqfjys l|g wdikakj fþoia;rh 

(Abscission Layer) keue;s mgl ia;rhla yg .kS' fþoia;rh iE§ug fya;= 

jkafka M, iy m;% fïÍu;a iu. tajdfha ksmofjk j¾Ol øjH m%udKh wvq ùuhs' 

fþoia;rh fya;=fjka m;% iy M, Ydlfhka .s,sySu isÿ fõ'  

7'2  lD;%su j¾Ol øjHj, m%fhdack
lDIsl¾udka;fha § WoHdk úoHdfõ § yd úis;=re me< j.dfõ § lD;s%u j¾Ol 

øjH nyq,j Ndú; flf¾' tfia Ndú; jk lD;%su j¾Ol øjH lsysmhla 7'1 j.=fõ 

oelafjhs'
7'1 j.=j

lD;%su j¾Ol øjH m%fhdack

2"4 DPA                                              
^2"4 vhslaf,dfrda *Sfkdlais weisála wï,h& l=Uqrej, jefvk m<,a m;% 

j,ame<Eá kdYlhla f,i fhdod 

.ekSu'
2"4"5 TPA   
^2"4"5 g%hslaf,dafrda *Sfkdlais weisála wï,h&

(IAA)  bkafvda,a weisála wï,h w;= len,s blauKska uq,a woaojd 

.ekSu" M, blaukska j¾Okh lr 

.ekSu'(IBA) bkafvda,a ìhqÜßla wï,h

(NAA) kema;,ska weisála wï,h

.iaj, f.ä wld,fha jeàu 

je<elaùug" wkakdisj, wjdrfha 

M,odj ,nd .ekSug'

ihsfgdfi,a
wjdrfha .iaj, M, yg .ekaùug'

ksoiqka (- wU

mejreu 7'1

² lD;%su j¾Ol øjH Ndú; jk fjk;a wjia:d ms<sn|j fidhd n,d  f;dr;=re 

/ialr mka;shg bÈßm;a lrkak'

² yelshdjla ;sfí kï lD;%su j¾Ol øjH Ndú; lrk me< ;jdkla keröu 

i|yd lafIa;% pdßldjl fhfokak' 

² tys j¾Ol øjH Ndú;h ms<sn| f;dr;=re /ialr jd¾;djla ms<sfh, lrkak'
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mejreu 7'2

lD;%su fyda¾fudak Ndú; lr u,a me<j, w;= len,s blauKska uq,a woaojd .ekSu 

isÿ lsÍfuka u,a me< tl;=jla ms<sfh, lrkak' mdi,a msßh; w,xlrKh lsÍu 

i|yd tu u,a me< fhdod .kak'

idrdxYh

² Ydl j¾Okfha § Ydlfha we;eï ldhsl l%shdj,s md,kh lrkq ,nk 

ldnksl øjH j¾Ol øjH f,i y÷kajhs'

² we;eï j¾Ol øjH j¾Okh W;af;ackh lrk w;r we;eï tajd j¾Okh 

ksfYaOkh lrhs'

² j¾Okh W;af;ackh lrk j¾Ol øjH i|yd ksoiqka f,i TlaiSka" 

.sfnß,Ska iy ihsfgdlhskska ±laúh yels h'

² lD;%su f,i ksmojkq ,enQ j¾Ol øjH yd ksfYaOl lDIsl¾udka;fha § 

m%fhdackj;a f,i fhdod .kq ,nhs'

01& § we;s ms<s;=re w;ßka ksjerÈ fyda jvd;a .e<fmk ms<s;=r 

f;darkak'

 1' rEmfha ±lafjkafka cfka,hla wi, Ydlhla j¾Okh ù 

we;s wdldrhhs' tys w.%%ia:h yeÍ j¾Okh ù we;s me;af;a 

;sìh yelafla"

 1' wdf,dalh hs'   2' c,h hs'

 3' mi hs'   4' jd;h hs'

 2' wjdrfha wkakdisj,ska M, yg .ekSu isÿ lsÍug Ndú; 

lrkafka"

 1' bkafvda,a weisála wï,h hs' 

 2' 2"4 vhslaf,dfrda *Sfkdlais weisála wï,h hs' 

 3' kema;,ska weisála wï,h hs' 

 4' 2"4"5 g%hslaf,dafrda *Sfkdlais weisála wï,h hs'

 3' j¾Ol øjH iïnkaOfhka wi;H m%ldYh l=ula o@

 1' Ydlj, ldhsl l%shd fufyhjk ldnksl øjH fõ'

 2' j¾Ol øjH lD;%suj ksmojd m%fhdackhg .; yelsh'

 3' iuyr j¾Ol øjH M, yg .ekaùu i|yd Ndú; l< yels h'

 4' j¾Ol øjH j¾Okh fõ.j;a lsÍug muKla fya;= fõ'

wNHdi
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 4' my; olajd we;af;a lD;%suj ksmojk ,o j¾Ol fyda¾fudak ;=kls'

A. bkafvda,a weisála wï,h 

B. bkafvda,a ìhqÜßla wï,h

C. kema;,ska weisála wï,h

  tajdhska w;= len,s blauKska uq,a woaojd .ekSug fhdod .; yelafla" 

 1. A yd B muKs'   2' A yd C muKs'

 3. B yd C muKs'   4' A, B  yd C muKs'

 5' .iaj, f.ä wld,fha jeàu je<elaùug" wkakdisj, f.ä iE§u jeä 

lsÍug fhdod .kq ,nk fyda¾fudakh l=ula o@

 1. 2,4 DPA 2. IAA 3. IBA  4. NAA

02&  Ydl j¾Okh flfrys n,mdk ridhksl øjH lsysmhla A ;Srefjka o tajdhska 

Ydlhg isÿ jk n,mEu B ;Srefjka o olajd we;' A yd B ;Sre .<mkak'

A B
a. TlaiSka ffi, úNdckh

b. ihsfgdlhskska ffi, Èlaùu

b. .snr,ska  lf|ys Èlaùu

03&  lDIsl¾udka;fha § lD;%su j¾Ol øjH Ndú; jk wjia:d ;=kla i|yka 

fldg ta i|yd ksoiqka tl ne.ska ,shkak'

wNHdi

mdßNdIsl jpk

Ydl j¾Ol øjH - Plant growth substances
j¾Okh W;af;ackh lrk øjH - Growth promoters
j¾Okh ksfYaOkh lrk øjH - Growth inhibitors
îc m%frdayKh - Seed germination
Ydl úhm;a ùu - Plant ageing
m%Ndj¾;S p,k - Phototropic movements
Ydl l|kaj, Èla ùu - Stem elongation
lD;%su j¾Ol øjH - Artificial growth substances
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8 Ôùkaf.a ikaOdrKh 
yd p,kh

8'1  i;=kaf.a p,kh yd ikaOdrKh

W;af;achlg olajk m%;spdrhla f,i Ôùyq iïmQ¾K foayh u fyda foayfhka 

fldgil fyda msysàu fjkia lr .ks;s' fuu l%shdj,sh p,kh f,i ye¢kaúh 

yels h' fndfyda Ôùkaf.a isÿ jk p,k wdldr fndfyda úg wmg fyd¢ka ksÍlaIKh 

l< yels h' i;=ka fuka u Ydl o p,k olajhs'i;=kaf.a p,k ms<sn|j úuid 

ne,Sug l%shdldrlu 8'1ys ksr; fjuq'

l%shdldrlu  8'1
wjYH øjH (-  ñksid we;=¿ i;=kaf.a p,k wjia:d ±lafjk ùäfhda mg fyda  

mßirfha fjfik iÔù i;=ka ̂ f.d¿fn,a,d" .evú,d" biaid" f.ïnd" 

lmqgd" u;aiHhd&'

weónd - Amoeba tjq.a,skd - Euglena meróishï - Paramecium .evú,d - Earthworm

fvd,a*ska - Dolphin f.d¿fn,a,d - Snail 

f.ïnd - Toad Ögd - Cheetah 

khd - Cobral+ve,a,d - Leech

lmqgd - Crow ñksid - Human
8'1 rEmh - úúO i;=kaf.a p,k wjia:d

l%uh (- 

 y 8'1 rEmfha ±lafjk i;=ka fyda fjk;a tjeks i;=kaf.a p,k ±lafjk ùäfhda 

mghla krUkak' ke;fyd;a i;=kaf.a iÔù kso¾Yl ksÍlaIKh lrkak ^iÔù 

i;=kag ydks fkdlsÍug j. n,d .kak&'

 y Tn ksÍlaIKh l< i;=ka p,k isÿ lsÍug Wmfhda.S lr .kakd ldrlh 

^wjhj& l=ulaoehs y÷kd.kak'

 y tu f;dr;=re weiqfrka 8'1 j.=j iïmQ¾K lrkak'

i;=kaf.a p,k ms<sn|j úuid ne,Sug l%shdldrlu 8'1 ys ksr; fjuq'
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8'1 j.=j - i;=ka p,khg fhdod .kakd ldrl

i;a;ajhdf.a ku p,khg fhdod .kakd ldrlh

weónd jHdc mdo

tjq.a,Skd

meróishï

.evú,d

l+ve,a,d 

fvd,a*ska

f.d`Mfn,a,d 

khd

f.ïnd 

lmqgd

Ögd

ñksid

weónd p,kh i|yd jHdc mdo fhdod .kakd w;r tjq.a,Skd p,khg lYsld fhdod 

.kshs' meróishï ixprKh i|yd fhdod .kq ,nkafka mlaIau kï jQ ishqï fl¢ 

úfYaIhls' f.ïnd" Ögd" ñksid mdo u.ska p,k isÿ lr;s' fvd,a*ska wj,am;a u.ska 

p,kh isÿ lrhs' lmqgd jeks mlaISka p,kh i|yd mshdm;a Wmfhda.S lr .kshs' 

.evú,d" l+ve,a,d" f.d¿fn,a,d iy khd jeks i;=kaf.a p,kh i|yd jQ ksÍlaIKh 

l< yels úfYaI wjhj fkdue;'

8'2 rEmh
udkj wiaÓ moaO;sh udkj fmaYs moaO;sh

i;=ka foay wjhj p,kh lrk w;r 

fndfyduhla i;a;= tu wjhj p,kh 

lsÍu i|yd fmaYs Wmfhda.S lr .ks;s'

8'2  wiaÓ" fmaYs yd ikaê

wmDIaGjxYS i;a;= foay p,k i|yd fmaYs 

fhdod.kakd w;r mDIaGjxYSyq foay p,k 

i|yd fmaYsj,g wu;rj wiaÓ o Wmfhda.S 

lr .ks;s' fmaYs iy wiaÓ  p,khg 

wu;rj isref¾ yevh mj;ajd .ekSug o 

WmldÍ fõ' tfia u wiaÓ u.ska isrerg 

oDV;djla ,nd foa' tkï isref¾ 

ikaOdrKh mj;ajd .kshs'

fmaYs u.ska p,k isÿ lrk wdldrh 

wjfndaO lr .ekSug fmaYshl ,laIK 

ms<sn|j fidhd ne,sh hq;= h' fmaYshl 

,laIK lsysmhla my; oelafõ'
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² fmaYshl ffi," ;ka;= wdldrhg msysgd ;sîu'

² fmaYs ;ka;=jlg ixfldapkh ùug ke;fyd;aa yels,Sug we;s yelshdj'

² fmaYs ;ka;=j bys,aùug we;s yelshdj ke;fyd;a È.yeÍug we;s yelshdj'

² ixfldapkhg fyda bys,aùug ,laùfuka miq kej; wdrïNl wjia:djg 

meñKSug we;s yelshdj'

fmaYs u.ska wiaÓhl p,kh isÿjk wdldrh y`ÿkd .ekSug l%shdldrlu 8'2 ys ksr; 

fjuq'

l%shdldrlu  8'2

wjYH øjH (-  5 x 30 cm >k ldâfndaâ fyda 

ieye,a¨ ,E,s lene,s folla" 

fnda,aÜ weKhla" l=vd lsh;a 

;,hla" lmk w`vqjla ^lg¾ 

w`vqj& fyda fnda,aÜ weK uqßÉÑ 

;o lsÍug iqÿiq m%udKfha 

h;=rla" ógr tlla È. ;rula 

m<,a b,diaála máhla

l%uh (- 

 y >k ldâfndaâ fyda ieye,a¨ ,Sj,ska 

8'3 rEmfha wdldrhg je,ñg ikaêhl 

wdlD;shlaa ilid .kak' 

 y P p,kh fkdjk mßÈ ;nd f.k A 
ixfldapkh lrkak'

 y P p,kh fkdjk mßÈ ;nd f.k B 
ixfldapkh lrkak'

 y Tnf.a ksÍlaIK i|yka lrkak'

P ^,S fyda ldâfndaâ 
lene,a,&

Q ^,S fyda 
ldâfndaâ 
lene,a,&

fnda,aÜ weKh

A 
^b,diaála 

máh&

B 
^b,diaála 

máh&

8'3 rEmh

l%shdldrlu 8'2 ys ksÍlaIK mokï lrf.k ñksidf.a je,ñg ikaêh l%shd lrk 

wdldrh fidhd n,uq'

8'4 rEmh - ñksidf.a je,ñg ikaêh msysgd we;s wdldrh

wkajrdiaÓh wrdiaÓh

oaúYS¾I fmaYsh wrdiaÓhg 
iïnkaO ù we;'

oaúYS¾I fmaYsh

m%.KavdiaÓh

;%sYS¾I fmaYSh 
wkajrdiaÓhg 

iïnkaO ù we;'

nkaOkS
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A b,diaála máh u.ska je,ñg ikaêfhys oaúYS¾I fmaYsh ksrEmKh lrhs' oaúYS¾I 

fmaYsh ixfldapkh jk úg w; kefjñka by<g tifõ'

B b,diaála máh u.ska ;%SYS¾I fmaYsh ksrEmKh lrhs' ;%SYS¾I fmaYsh ixfldapkh 

jk úg w; È. yeÍu isÿ fõ' túg oaúYS¾I fmaYsh uq,a msysgqug meñfKa'

8'3  Ydl ikaOdrKh yd p,kh
Ydlj, ikaOdrKh

i;=ka fuka u Ydl  o ikaOdrK lD;H bgq lrk mgl orhs'  8'5  rEmfha  ±lafjkafka 

l+v¿ Ydlhls' ±ä ysre rYañh we;s  Èkl fyda Ydlhg c,h wvqfjka ,efnk Èkl 

fyda tjeks Ydl ue, ù lf|ys Rcq nj ke;s jQ wjia:d Tn ±l we;sjdg ielhla 

ke;'

l+v¿ jeks wldIaÁh ^wrgqjla fkdue;s& Ydl Rcqj yd m%dKj;aj ;nd .ekSu i|yd 

^ikaOdrK lD;Hh& Ydl ffi, c,fhka msÍ mej;Su w;HjYH fõ' 

ldIaÁh ^wrgqj iys;& l|kays Ydl ffi,j, c, m%;sY;h wvq jQjdg lf|ys Rcq nj 

ke;s ù fkd hhs' Bg fya;=j ikaOdrl mgl nyq,j we;s wrgqj iE§ we;s ffi, ;=< 

fi,shqf,daia" ,s.akSka jeks úúO ridhksl ixfhda. ;ekam;a ùu ksid Ydl l|g ±ä 

njla ,nd §u hs ^8'6 rEmh&'

8'6 rEmh - 
ldIaGSh l| iys; Ydlhla - wU

8'5 rEmh - 
wldIaÁh l| iys; Ydlhla - l+v¿

Ydl p,k

Ydl p,k f,i y÷kajkafka W;af;achlg m%;spdr ±laùula f,i Ydl fldgil 

isÿ jk j¾Okhla fyda ffi,j, Y=k;d fjkia ùula ^c, m%;sY;fha fjkia ùula& 

ksid isÿ jk msysàfï fjkia ùuls' tfia Ydl m%;spdr olajk m%Odk wdldr folls'

 ² wdj¾;S p,k

 ² ikakuk p,k

wdj¾;S p,k

m%;spdrfha ÈYdj" W;af;acfha ÈYdj yd Rcq j iïnkaOhla olajk p,k wdj¾;S 

p,k f,i ye¢kafõ' wdj¾;S p,k j¾Ol øjHj, n,mEu ksid isÿfõ' lsishï 

W;af;achlg Ydlh olajk m%;spdrh W;af;ach foig fyda W;af;acfhka bj;g 
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isÿ fjhs' m%;spdrh W;af;ach foig isÿ jkafka kï Ok p,khla f,i;a" 

W;af;acfhka bj;g isÿ jkafka kï RK p,khla f,i;a y÷kajhs' tjeks p,k 

lsysmhla fufia h'

 y Ok .=re;ajdj¾;S p,k - Ydlfha uq, fmdf<dj foig jeãu'

 y RK .=re;ajdj¾;S p,k - Ydl w.%ia:h fmdf<dfjka bj;g jeãu'

 y Ok m%Ndj¾;S p,k - Ydl w.%ia:h wdf,dalh foig jeãu'

 y Ok c,dj¾;S p,k - Ydlfha uq, c,h we;s foig jeãu'

 y Ok ridhkdj¾;S p,k - mqIamhl mrd.hla äïnh we;s foig j¾Okh ùu'

 y Ok iam¾Ydj¾;S p,k - je,afodvï myqr wdOdrlh jgd t;Su'

wdj¾;S p,k wdo¾Ykh i|yd l%shdldrlu 8'3 ys ksr; fjuq'

l%shdldrlu 8'3
wjYH øjH (- fmdaÉÑ folla" uqx îc 

lsysmhlaa

l%uh (- 

 y Èkla c,fha fmd`.jd ;enQ uqx îc my 

ne.ska fmdaÉÑ foll isgqjkak'

 y uqx îc m%frdayKh jQ miq jvd fyd¢ka 

we;s  Ydlh b;sß jk fia wfkla me< 

.,jd bj;a lrkak'

 y tla fmdaÉÑhla isriaj ;nd wfkla 

fmdaÉÑh me;a; fmr<d ;nkak' 8'7 rEmh

 y i;shlg muK miq  Ydl foflys uq, yd w.%ia:h j¾Okh ù we;s wdldrh 

ksÍlaIKh lrkak'

 y wdj¾;S p,k y÷kd.kak'

8'8 rEmh

isriaj ;enQ fmdaÉÑfha jQ uqx me<fha  iy 

me;a; fmr<k ,o fmdaÉÑfha uqx me<fha 

uqÿka uq, fmdf<dj foig j¾Okh ù we;' 

tkï uq, Ok .=re;ajdj¾;S p,khla olajd 

we;' me< foflys u w.%ia:h fmdf<djg 

úreoaO ÈYdjg j¾Okh ù we;' tkï RK 

.=re;ajdj¾;S p,khla olajd we; ^8'8 rEmh&'
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8'9 rEmh - ksÈl=ïnd m;% yelsf,k wdldrh

ikakuk p,k

m%;spdr oelaùu W;af;acfha ÈYdj u; ;SrKh 

fkdjk p,k ikakuk p,k f,i ye¢kafõ 

^fuu p,kj,g Bg u úfYaI jQ ÈYdjla we;&' 

m%;spdrh ksYaÑ; ÈYdjla iys; h' tkï 

W;af;ach l=uk ÈYdjlska meñKsh o m%;spdrh 

oelaùu tl u wdldrhlg isÿ fõ' ikakuk 

p,k i|yd j¾Ol øjHj, n,mEula fkdue;' 

fndfyda ikakuk p,k Y+k;d p,k ̂ Turgor 
movements& fõ' rks, l=,hg wh;a Ydlj, 

Ydl m;% mdofha fyda m;%sld mdofha we;s 

WmOdkh kï bÈuqKq iajNdjhla iys; jHqyj, wvx.= uDÿia;r ffi,j, Y=k;dj 

fjkiaùu ksid ikakuk p,k we;s fõ'

Ydl úiska ikakuk p,k olajk wjia:d lsysmhla my; ±lafõ'

 ² ksød ikakuk p,k - l;=reuqrex.d" ishU,d" ksÈl=ïnd" fk,a,s jeks 

Ydlj, m;% w÷r jeàu;a iu. yels,Su

 ² iam¾Y ikakuk p,k - ksÈl=ïnd m;% iam¾Y l< úg yels,Su

 ² lïmd ikakuk p,k - lïmkhl § ksÈl=ïnd m;% yels,Su

 ² m%Nd ikakuk p,k - wdf,dalh jefgk úg ^ysre mdhk úg& mqIam msmSu

Ydlhl fldgila m%;spdr olajk p,k wOHhkh i|yd l%shdldrlu 8'4 ys 

ksr; fjuq'

l%shdldrlu  8'4

wjYH øjH (- ksÈl=ïnd Ydl

l%uh (- 

 y ksÈl=ïnd Ydlhla we;s ia:dkhlg f.dia m;% iam¾Y lr n,kak'

 y fjk;a m;% lsysmhla iam¾Y fkdjk fia lïmkhla we;s lrkak'

 y ksÍlaIK jd¾;d lrkak'

 y Ydl p,khg wod< fõ hehs is;k Ydlh i;= úfYaI ,laIK ;sfí ±hs fidhd 

n,d jd¾;d lrkak'

ksÈl=ïnd Ydlh iam¾Y l< úg tys m;% yelsf,k 

8'10 rEmh -
Ydlhl WmOdk msysá ia:dk

WmOdk

wdldrh Tng ksÍlaIKh l< yels jkq we;' th iam¾Y 

ikakuk p,khls' tfia u ksÈl=ïnd Ydlh iam¾Y 

fkdlr lïmkh we;s l< úg o ksÈl=ïnd m;% 

yelsf,kq we;' th lïmd ikakuk p,khls' 

ksÈl=ïnd m;% mdofha;a" m;%sld mdofha;aa msysgd we;s 

WmOdk kï jHqy tu Ydl p,kh i|yd odhl fõ' 

w÷r jeàu;a iu. m;% yelsf,k l;=reuqrex.d" ishU,d" 

fk,a,s jeks Ydlj, o WmOdk olakg ,efí'
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wu;r oekqug

id¾jir p,k

wdj¾;S p,k yd ikakuk p,kj,g wu;rj W;af;acfha ÈYdj yd iïnkaO;djla 

olajk iïmQ¾K Ôúhdu p,kh jk p,k wdldrhla o ;sfí' th id¾jir p,k 

f,i y÷kajhs' b;d l=vd m%udKfha la,eñfvdfudkdia jeks we,a.S fuu p,k 

olajhs'

ia:dkSh ixrlaIKh

Ydlj,g p,k ±laúh yels kuq;a ixprKh l< fkd yels h' i;=kag ndysr Wmøjj,ska 

wdrlaId ùug ixprKh l< yels h' Ydlhla ia:dk.; jkafka tu Ydlhg wjYH 

ish¨ ndysr idOl iys; ia:dkhl h' tfia fyhska Ydlhla msysá ia:dkfha § ndysr 

Wmøjhlg ,laùfuka úkdY ù hd yels h' tneúka Ydl ixrlaIKh lsÍfï § Ydlh 

mj;sk mßirfha § u ixrlaIKh l< hq;= h' hï Ôúfhl= Ôj;a jk mßirfha u 

isáh § Tjqka wdrlaId lr .ekSu ia:dkSh ixrlaIKh f,iska y÷kajhs' Y%S ,xldfõ 

foaYSh Ydl úfYaI jk l¿jr" nqre;" ñ,a, jeks Ydl wdrlaId lsÍu i|yd msysgqjd 

we;s oeä rlaIs; fï i|yd ksoiqka fõ' tfuka u mßir ixfõ§ l,dm ixrlaIKh 

lsÍfuka o fuu Ôù úfYAI wdrlaId lr .; yels h' 

8'11 rEmh - ú,am;a;= rlaIs;h
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idrdxYh

 ² p,kh yd ixprKh i|yd i;=ka jHdc mdo" mlaIau" lYsld iy fmaYs 

Wmfhda.S lr .kshs'

 ² mDIaGjxYSkaf.a p,k yd ixprKh i|yd wiaÓ yd Bg iïnkaO fmaYsj, 

l%shd Wmfhda.S lr .kshs'

 ² p,k ±laùug fmaYs ixfldapkh lsÍfï yelshdj" bys,a lsÍfï yelshdj iy 

ixfldapk yd bys,aùïj,ska miq m<uq ;;a;ajhg m;aùfï yelshdj ;sìh 

hq;= h'

 ² wiaÓ yd fmaYs u.ska Ôúhdf.a isrerg yevhla fuka u oDVnjla ,nd fohs'

 ² Ydl ixprKh fkd l< o p,k olajhs'

 ² Ydl p,k" wdj¾;S p,k yd ikakuk p,k f,i wdldr folls'

 ² hï Ôúhl= Ôj;a jk mßirfha u isáh § Tjqka wdrlaId lr .ekSu ia:dkSh 

ixrlaIKh hs' 

wNHdi
01& § we;s ms<s;=re w;ßka ksjerÈ fyda jvd;a .e<fmk ms<s;=r f;darkak'

 1' f.d¿fn,a,d ixprKh i|yd fhdod .kq ,nkafka" 

 1'  lYsld h' 2' jHdc mdo h' 3' mlaIau h' 4' fmaYs h'

 2'  wldIaÁh Ydlj, ikaOdrKh i|yd Wmldr jkafka l=ula o@

 1'  c,h   2' jd;h

 3'  ;ekam;a jQ úúO øjH 4' Ydl fmdaIl

 3'  ñksidf.a p,k i|yd" 

 1'  wiaÓ muKla WmldÍ fõ" 2'  fmaYs muKla WmldÍ fõ'

 3'  wiaÓ iy fmaYs WmldÍ fõ' 4' wiaÓ fyda fmaYs WmldÍ fkd fõ'

 4'  ksÈl=ïnd m;% w;ska we,aÆ úg yelsf,a' fuu p,kh y÷kajkq ,nkafka"

 1'  iam¾Y ikakuk p,k f,i h' 2'  ksød ikakuk p,k f,i h'

 3'  m%Nd ikakuk p,k f,i h' 4'  Ok .=re;ajdj¾;S p,k f,i h'

 5'  Ydl lf|ys w.%ia:h wdf,dalh foig j¾Okh ùu"

 1'  Ok m%Ndj¾;S p,khls' 2'  RK .=re;ajdj¾;S p,khls'

 3'  iam¾Y ikakuk p,skhls     4'  ksød ikakuk p,khls'

 6'  wdj¾;S p,khla f,i y÷kajkq ,nkafka"

 1'  m%;spdrfha ÈYdj W;af;acfha ÈYdj foig we;s p,khls'

 2'  m%;spdrfha ÈYdj W;af;achg úreoaO ÈYdjla we;s p,khls'

 3'   m%;spdrfha ÈYdj W;af;acfha ÈYdjg n,mEula ke;s p,khls'

  4'  m%;spdrfha ÈYdj W;af;ach foig fyda bj;g we;s p,khls'
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wNHdi
 7'  rEmfha  olajd we;af;a Ydl p,khla wdo¾Ykh 

i|yd ilia l< wegjquls' tu p,kh úh 

yelafla"   

 1'  Ok .=re;ajdj¾;S   

 2'  Ok m%Ndj¾;S  

 3'  c,dj¾;S    

 4'  iam¾Y ikakuk

02&  my; olajd we;s rEm u.ska ±lafjkafka Ydl p,k wdo¾Ykh i|yd 

fhdod.;a l%shdldrlï yd ksÍlaIK wjia:d lsysmhls' tla tla wjia:dj 

u.ska ksrEmKh jk Ydl p,kh l=ula ±hs ,shkak'

fmr miqa. 

c. 

b. 

d. 
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

mdßNdIsl jpk
ikaOdrKh - Support
wdj¾;S p,k - Tropic movement
ikakuk p,k - Nastic movement
id¾jir p,k - Tactic movements
ia:dkSh ixrlaIKh - In - Situ conversation



úoHdj | mßKdñl l%shdj,sh 99úoHdj | mßKdñl l%shdj,sh98

wm wjg mßirfha olakg ,efnk Ôùkaf.a úúO;ajh ffcj mßKdñl l%shdj,sfha 

m%;sM,hls' ffcj mßKduh ms<sn|j yeoEÍfï § úYajfha iïNjh iy Ôjfha 

iïNjh isÿ jQ wdldrh úuiSug isÿ fõ'

wE; w;S;fha § úYajfha Wm; ms<sn|j úúO u; rdYshla mej;sKs' 

9'1   mDÓúfha iïNjh
óg jir ì,shk 4'5lg muK fmr mDÓúfha iïNjh isÿ jQ nj ie,fla' 

úYajfha Wm; ms<sn|j mj;sk úúO u; yd jdo w;ßka uq,a u úoHd;aul jdoh 

fkìhq,d jdoh hs' fuu jdohg wkqj" úYajfha úisÍ mj;sk øjH wxY= .=re;ajdl¾IKh 

ksid tlg leá ùfuka pl%djdg" iQ¾hhd iy wfkl=;a .%yf,dal ks¾udKh ù we;' 

mDÓúfha iïNjh ms<sn|j bÈßm;a jQ kQ;k jdohla f,i uyd msmsreï jdoh (Big 
bang theory)  ye¢kaúh yels h' wdrïNfha § úYajh wêl Yla;shla .eí jQ Yla;s 

m%Njhla f,i i,lk ,o w;r tys uyd msmsreula we;s jQ nj i|yka fõ' fuu 

msmsrefï § we;s jQ úYd, jdhq ¥ú,s j,djla" leá .eiSug yd úúO úm¾hdij,g ,la 

ùfuka pl%djdg /ila we;s jQ nj;a bka lshe fõ' laISrm:h kï jQ pl%djdgh ;=< 

wmf.a fi!r.%y uKav,h ks¾udKh jQ nj uyd msmsreï jdofhka lshfõ' 

9'1 rEmh - uyd msmsreu (Big bang) ksrEmKhla

wdrïNfha § mDÓúh ±ä WKqiqï jia;=jla jQ w;r .sks l÷ fyj;a huy,a l%shdldß;ajh 

wêl úh' miqj mDÓúh l%ufhka isis,a ù jdIamYS,s nj wvq >k;ajfhka jeä 

f,dayj,ska mDÓúfha yrh (Core) ks¾udKh úh' bka miqj ieye,a¨ is,slduh 

mdIdK u.ska mDÓú lfnd, ks¾udKh jQ nj úYajdi flf¾'

mßKdñl l%shdj,sh9
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mDÓúh uOHfha ;snQ úúO uQ,øjH tlsfkl w;r m%;sl%shd lr úúO jdhq j¾. yg 

.ekqKs' mDÓúfha uq,a u jdhqf.da,h ldnka vfhdlaihsâ (CO2), fuf;aka (CH4), 
yhsârcka i,a*hsâ (H2S) jeks jdhqj,ska iukaú; úh' uq,a jdhqf.da,fha Tlaiscka 

jdhqj (O2) fkd ;sîu iqúfYaIS lreKla f,i ie,lsh yels h'

wdrïNfha § mDÓúfhys ;snQ wêl WKqiqu fya;=fjka" mDÓúh u; jQ c,h jdIam ù 

miq j tu c, jdIam >kSNjkh ù j,dl=¿ iEÈKs' fuu j,dl=¿j, wvx.= b;d l=vd 

c, ì¢;s tl;= ù j¾Idj f,i mDÓúhg m;s; ùu werôKs' bkamiq jir .Kkdjla 

mqrd uyd j¾Idjla mDÓúh u;g fkd lvjd weo ye¨Kq nj;a ,jKj,ska ire jQ 

fuu jeis c,h mDÓúfha my;a ia:dkj, tl;= ù id.r ks¾udKh jQ nj;a úYajdi 

flf¾'

9'2 rEmh - wdÈ mDÓúh ksrEmKh lrk Ñ;%hla  

9'2   mDÓúh u; Ôjfha iïNjh

mDÓúh u; Ôjfha iïNjh ms<sn`oj o úúO jQ u; iy jdo /ila mj;S' óg jir 

ì,shk 3'5lg muK fmr mDÒúh u; Ôjh wdrïN jQ nj úYajdi flf¾'

Ôjfha iïNjh ms<sn|j mej;s jdo lsysmhla i,ld n,uq'

úfYaI uejqï jdoh

fuu jdofhka lshefjkafka mDÓúh u; we;s ish¨ u Ôùka lsishï wdldrhl 

ueùulska we;s jQ nj hs' fuu u;h ;yjqre lsÍug m%udKj;a úoHd;aul idlaIH 

fkdue;s neúka fuh úoHd{hskaf.a ie,ls,a,g Ndckh fkd ù h' 

iajhxisoaO ckkjdoh

wÔù øjHj,ska iajhxisoaOj Ôùka ks¾udKh jQ nj fuu jdofhka fmkajd fohs' 

ksoiqka -

 y frÈ lvud¨j,ska óhka we;s ùu'

 y Èrd .sh ,Sj,ska .=,a,ka we;s ùu'

 y krla jQ uiaj,ska by| mKqjka we;s ùu'

¨ù mdiap¾ kï úoHd{hd úiska lrk ,o mÍlaIK u.ska iajhxisoaO ckkjdoh o 

i;H fkd jk nj ;yjqre úh' 
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fldiafudfidhsla jdoh (Cosmozoic theory)
mDÓúh u; m;s; jQ Ôùka iys; W,aldjla fyda fjk;a .%yf,dalhlska meñKs 

wNHjldY hdkd u.ska mDÓúh u; Ôjh wdrïN jQ nj fuu jdofhka m%ldY lrhs' 

kuq;a fuu jdoh úoHd;Aulj ;yjqre lr ke;'

ffcj ridhksl mßKduh ms<sn| jdoh

mDÓúfha wdrïNfha jdhqf.da,fha mej;s jdhq ridhkslj m%;sl%shd lr Ôjh iE§ug 

wjYH wuqøjH we;s jQ nj fuu jdofhka ;yjqre flf¾' by; i|yka m%;sl%shd i|yd 

wjYH Yla;sh" úÿ,s flàï jeks úoHq;a úi¾ck u.ska o" .sks l`ÿ msmsÍfuka iy 

iQ¾hhdf.ka meñfKk mdrcïnq, lsrK u.ska o iemfhkakg we;s nj úYajdi 

flf¾' Ôjh iE§ug wjYH wuqøjH jeis c,fha Èh ù id.rhg tl;= úh' id.rj,g  

wu;r oekqug

iajhxisoaO ckkjdoh wi;H nj ;yjqre lsÍug

¨ù mdiap¾

 

¨ù mdiap¾ kï úoHd{hd úiska isÿ lrk ,o 

mÍlaIKfha mshjr my; oelafõ'

 y iudk m%udKfha ma,dial= 2la 

^yxi md;slh - Swan Neck Flask& f.k tajdg 

iudk m%udKfhka ÔjdkqyrKh lrk ,o 

fmdaIl udOHh tl;= lrk ,È' Ôù j¾Okhla 

isÿ fkdjk nj ksÍlaIKh lrk ,È'

 y wjqreoaolg muK miq tla ma,dial=jl rEmfha mßÈ k<fha lr lvd bj;a lrk 

,È'

 y lr levQ k<fha laIqø Ôùka j¾Okh jk w;r wfkla k<fha laIqø Ôù j¾Okhla 

isÿ fkdjQ nj ksÍlaIKh lrk ,È' 

 y Ôùka iajhxj ckkh fkdjk nj fidhd .kakd ,È' th i;H nj 1862 § 

ms<s.kq ,eîh'

iajhxisoaO ckkjdoh mÍlaIKd;aulj ;yjqre lsÍu

r;a lsÍu

r;a lsÍu

laIqø Ôù j¾Okhla isÿ 

fkdù h

laIqø Ôù j¾Okhla 

isÿ úh

k<fha lr lvd bj;a 

lsÍu
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meñKs fuu ñY%Kh wdÈ iQmh (Primordial soup) f,i ye¢kafõ' tkï uq,a u Ôù 

ffi, fyj;a m%d.a ffi,h ffcj ridhksl m%;sl%shdjl m%;sM,hla f,i wdÈ 

iQmfhka we;s jQ nj i|yka fõ' fuu uq,a u Ôúhd tal ffi,sl jQ w;r ks¾jdhq" 

^Yajikh i|yd Tlaiscka Ndú; fkd lrk& úIufmdaIS Ôúhl= f,i ie,fla'

úoHd{hka úiska wdÈ iQmfhka uq,a u Ôù ffi,h ks¾udKh jQ nj mÍlaIKd;aulj 

fmkajd § we;' 

wu;r oekqug

ye,afâka yd Tmdßka úiska Ôjfha iïNjh 

ms<sn| ffcj ridhksl mßKdujdoh bÈßm;a 

lrk ,È' iageka,s ñ,¾ úiska th úoHd.drfha § 

mÍlaIKd;aulj ;yjqre lr we;'

iageka,s ñ,¾

mDÓúfha uq,a u Ôù wdldrh ir,;u talffi,sl nelaàßhdjla f,i ie,fla' 

miqj uq,a u m%NdixYaf,aIl Ôùka f,i talffi,sl we,a.s we;s úh' fuh jdhquh 

Tlaiscka iys; jdhqf.da,hla we;s ùfï wdrïNh úh'

§¾> ld,hla ;siafia talffi,slhkaf.a foay l%ñl úldYkhg ,la ùfuka 

nyqffi,sl Ôùyq ìys jQy' tu nyqffi,sl Ôùka ;=< mgl" wjhj iy moaO;s l%ñlj 

f.dvke.S Ydl yd i;a;aj f,dalh ks¾udKh ù we;'

wdrïNl nyqffi,sl Ôùka f,i ksvdßhdjka" we;eï wefk,svdjka iy uq,a u 

wdf;%dfmdavdjka oelaúh yels h'

u;aiHhska uq,a u mDIaGjxYS Ôù ldKavh f,i i,lk w;r Tjqkaf.ka WNhÔùka 

iïNjh úh' m%:ufhka f.dvìug meñKs mDIaGjxYSka f,i WNhÔùka ie,lsh 

yels h' WNhÔùka ld,h;a iu. mßirhg wkql+,j foayfha isÿ jk úúO fjkiaùï 

ksid Wr.hskaf.a iïNjh isÿ úh' Wr.hska WNhÔùkag jvd fN!ñl mßirhg 

wkqj¾;kh ù we;' ffcj mßKdufha § mlaISka iy laISrmdhska Wr.hskaf.ka 

iïNjh jQ nj úYajdi flf¾'

udkjhdf.a iïNjh óg jir ñ,shk 12lg fmr muK isÿ jq nj ;yjqre lrf.k 

we;' kQ;k udkjhdf.a wdrïNh jir ñ,shk mylg ^5 000 000& muK fmr isÿ 

jQ f,i ie,fla'

id.rh u; ìys jQ m%NdixYaf,aIS we,a.s l%ñlj fjkiaùfuka Ydl f,dalh 

ks¾udKh úh' uq,ska mßKdñlj fkd ÈhqKq Ydl o bka miqj wmqIam Ydl o miqj 

imqIam Ydl o we;s úh' 
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fï wkqj Ôùka iïNjh tla tla ld,j, § úúO fjkialï wkqj isÿ ù we;s w;r 

ta ms<sn|j wjfndaOh ,nd .ekSug 9'3 rEmh wOHhkh lrkak'

9'3 rEmh

9'3   mßKduh
mßirfha we;s jk fjkiaùïj,g Tfrd;a;= §u i|yd Ôùkaf.a foay ;=< o Bg 

wkqrEmj l%ñl fjkiaùï we;s úh hq;= h' 

mßirfha wLKavj isÿ jk fjkiaùïj,g wkqrEmj Ôù foay ;=< l%ñlj we;s jk 

fjkiaùï ksid" tu mßirh ;=< Ôùkaf.a meje;au ;yjqre fõ'
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mDÓúh u; ìys jQ uq,a Ôúka fuf,i ld,h;a iu. fjkia ù ixlS¾K Ôùka njg 

m;aj we;' 

wdrïNl ir, Ôùkaf.a isg j¾;udk ixlS¾K Ôùka olajd jQ l%ñl úldYkh 

mßKduh f,i yeÈkafõ'

mßKduh ms<sn|j ks.ukj,g meñKSfï § úúO idlaIH i,ld nef,a' 

 ² N+f.da,Sh i;a;aj jHdma;sfhka ,efnk idlaIH

 ² ixikaokd;aul jHqy úoHdfjka ,efnk idlaIH 

 ² fmdis, wOHhkfhka ,efnk idlaIH

fuu idlaIH w;ßka fmdis, u.ska ,efnk idlaIH b;d jeo.;a fõ'

fmdis,
ixrlaIKh jQ Ydl yd i;=kaf.a foay fldgia úúO leKSï lghq;=j, § yuqfõ' hï 

wdldrhlg ixrlaIKh jqKq Ôúhl= fyda Ôúhl=f.a foay fldgila fyda Tjqkaf.a 

i,l=Kq ^md i,l=Kq" ljpj, i,l=Kq& ixrlaIs;j mj;sk m%foaY fmdis,hla f,i 

ye¢kafõ' tn÷ fmdis, mdIdK ;=<" whsia ;=<" mSÜ ksê ;=<" .sksl÷ w¿ ;=< fuka u 

uv ;=< o yuq ù we;'

9'4 rEmh - úúO j¾.fha fmdis, lsysmhla

fmdis, i|yd ksoiqka my; oelafõ'

²  i;a;ajhl=f.a iels,a,la" o;la fyda ljphla jeks ;o fldgila - 

 fuys § uq,a wiaÒfha we;s fldgila Èrdm;a ù tu iújr fldgia ;=<g frdkauv 

tl;= fõ' miqj wêl mSvkhlg ,laù wiaÓuh mdIdKhla ks¾udKh fõ' tu 

mdIdKh fmdis,hla f,i ie,lsh yels h'

²  ñh.sh we;eï i;=ka uv ;=< ;ekam;a fõ' miqj tu i;a;ajhdf.a foayh Èrdm;a 

ù foay fldgia jdhq f,i msg ù hhs' túg iEfok i;a;aj foayhg iudk ysia 

wjldYfhys is,sld ^je,s& jeks oE ;ekam;a fõ' tu.ska i;a;ajhdf.a yevhg 

iudk fmdis,hla iEfoa'

²  Ydl frisk ;=< ^Ydlj,ska i%djh jk ÿïu," ue,shï jeks oE& we;eï lDñ 

i;=kaf.a ndysr iels,s ixrlaIKh ù fmdis, njg m;a j we;'

²  ueu;a jeks f,dúka ;=rka jQ i;=kaf.a wdrlaIs; isrere O%ejdikak rgj, whsia 

;=< yuq fõ'

²  wdka;sl mßir ;;a;aj fya;=fjka wdrlaId ù we;s vhsfkdai¾ jeks i;a;ajhskaf.a 

md i,l=Kq o fmdis, f,i ie,fla' 
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9'5 rEmh - ueu;a 9'6 rEmh - vhsfkdai¾

wdo¾Y fmdis,hla ks¾udKh lsÍu i|yd l%shdldrlu 9'1ys ksr; jkak'

l%shdldrlu  9'1

wjYH øjH (- lsßueá$laf,a" ma,diag¾ T*a meßia" Wiska wvq b;d ;=kS ma,diaála 

fldmam 2 ^fhda.Ü fldmam&" yekaola" i;a;aj yev [fn,af,l=f.a 

ljphla $ójk m;%hla ^.ia mßKdx.&] " l;=rla'
l%uh (-

 ² tla ma,diaála fldamamhl Wiska wvla muK jk fia b;d fyd¢ka lsßueá$laf,a 

wiqrkak' tys u;=msg" ljph fyda m¾Kdx. m;%h fyda ;nd ;o lrkak' ueá 

u; ljpfha fyda m¾Kdx. m;%fha i,l=K iEÿK miqj tajd bj;a lrkak' 

 ² ma,diag¾ T*a meßia iaj,amhla wfkla fldamamhg f.k c,h iaj,amhla fhdod 

noduh idod .kak' idod.;a meßia noduh fyda nhskav¾ .ï mfriaifuka 

i,l=K iys; fldamamh u;g tl;= lrkak' meh 2la muK úh<Sug ;nkak' 

 ² miqj ma,diaála fldamamh l;=rl wdOdrfhka lmd bj;a lr meßia noduh 

iys; fldgi fjka lr .kak' 

 ² ueá uqyqKf;ys iy ma,diag¾ T*a meßia uqyqKf;ys iE§ we;s fmdis, wdo¾Yk 

ksÍlaIKh lrkak'

9'7 rEmh - fmdis,hla ks¾udKh lsÍu

I mshjr II mshjr III mshjr IV mshjr
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mejreu 9'1

my; oelafjk ud;Dld ms<sn|j ì;a;s mqj;am;g ,smshla ilia lrkak'

 y úYajfha iïNjh  y fmdis,

 y Ôjfha iïNjh  y ffcj úúO;ajh

Ôjudk fmdis,

mßKdñlj b;d merKs iïNjhla iys; we;eï Ôùka j¾;udkfha o ðj;a fõ' Tjqyq 

jir ñ,shk .Kkdjla ;siafia úúO foaY.=Ksl yd mdßißl fjkiaùïj,g uqyqK 

ÿkak o w;S;fha isg mej;s foay ,laIK fndfyduhla tf,i u mj;ajdf.k Ôj;a 

fj;s' tjeks Ôùka Ôjudk fmdis, f,i ie,fla'

óg jir ñ,shk 70lg muK fmr j| ù f.dia we;ehs úYajdi l< iS,dleka;a kï 

u;aiHhd 1938 § ol=Kq wm%sldj wi, uqyqfoa fidhd .kakd ,§' tu u;aiHhdf.a foay 

,laIK jir ñ,shk .Kklg fmr isá u;aiHhdg iudk nj úoHd{hka úiska 

fidhdf.k we;' tkï is,dleka;a u;aiHhd Ôjudk fmdis,hls'

;%sl=Kdu,fha ;U,.uqj fndlal wdY%s; j jdih lrk ,dïmq fn,a,d o tn÷ Ôjudk 

fmdis,hls' ;j o n;al+rd" lerfmd;a;d iy fmkye,s u;aiHhd o Ôjudk fmdis, 

fia i,lhs' .sksfydg kï ójk Ydlh Ôjudk Ydl fmdis,hla f,i ie,fla'

9'8 rEmh - Ôjudk fmdis, lsysmhla

,dïmq fn,a,d

Lingula
n;al+rd

Dragonfly
iS,dleka;a

Coelacanth

fmkye,s u;aiHhd

Lungfish
.sksfydg fhdaO ójk Ydlh 

Tree fern
lerfmd;a;d

Cockroach
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mDÓúh u; tla tla hq.j, § iEÿKq mdIdK" ia;r jYfhka ilia fõ' tu ia;r ;=< 

Ydl yd i;a;aj fmdis, o wvx.= fõ' uq,ska u ;ekam;a jQ mdIdK ;Ügqj" m;=f,a u 

mj;sk w;r tys jvd merKs fmdis, mj;S' fuf,i mdIdK ;Ügq tlsfkl u; 

;ekam;a jk w;r uE; hq.fha fmdis, by< u mdIdK ia;rfha mj;S'

mdIdK ia;rj, we;s fmdis, wOHhkfhka mDÒúfha úúO hq.j, Ôj;a jQ Ydl yd 

i;=kaf.a wkqms<sfj< wkdjrKh l< yels h' tu.ska ffcj mßKduh ms<sn|j 

woyila ,nd .; yels h'

wu;r oekqug

ldnka kï uq,øjHfha tla wdldrhla jk úlsrKYS,s ldnka (   C)14

6 Ndú; lr 

fmdis,j, jhi ks¾Kh l< yels h'

wYajhdf.a mßKduh

fmdis, idlaIH u.ska Ôùkaf.a mßKduh ms<sn`oj ks.ukj,g t<öfï § .eg¨ 

/ila u;= fõ' wod< Ôúhdf.a iEu mßKdñl wjêhla u ksrEmKh jk mßÈ 

fmdis, idlaIH fkd,eîu óg m%Odk fya;=jhs' fndfyda Ôùka ms<sn|j fmdis,j,ska 

lshefjk jd¾;d wiïmQ¾K neúka fmdis, idlaIH hkq ;ekska ;ek msgq bÍ .sh 

l;d fmd;la jekakls' 

kuq;a wYajhdf.a mßKdñl b;sydih iïmq¾Kfhka u wOHhkh lsÍug ;rï 

m%udKj;a mßÈ fmdis, idlaIH ,eî we;' tkï wYajhdf.a mßKdñl b;sydih 

b;d u fyd¢ka wkdjrKh lr .ekSug yels ù we;'

9'9 rEmh - wYajhdf.a mßKdñl l%shdj,sh

kQ;k wYajhdf.a mQ¾jc Ôúhd óg jir ñ,shk 54lg ^jir 54«106& muK fmr 

W;=re wefußldfõ jdih l< i;a;ajhl= f,i ie,fla' 40 cm la muK Wi we;s 

l=vd n,af,l= jeks fuu i;a;ajhdg o Èùfï yelshdj ;snQ nj;a mdo b;d l=vd jk 

w;r mQ¾j .d;%dj, we`.s,s ;=kla mej;s nj;a fidhdf.k we;' ;j o fuu we`.s,s 

isriaj msysàu iqúfYaIs jQ ,laIKhls'

fuu i;a;ajhd kQ;k wYajhd olajd mßKduh ùfï § l%ñl fjkia ùï /ila isÿ ù 

we;' tys § ixprK l%ufha iy wdydr ,nd .kakd l%uj, l%ñl fjkiaùï isÿ úh'
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9'4   ffcj úúO;ajfhys ,d mßKdufha jeo.;alu
mßirfha we;s iSñ; jQ iïm;a i|yd Ôùka w;r ;r.hla mj;S' tu ;r.fhka ch 

,nk Ôúhd iajdNdúl jrKhlg ,laù mßirh ;=< ia:dms; fõ' tf,i f;aÍug 

,la jQ Ôùka mßirfha m%uqLhka njg m;a ù jHdma; fõ' fuf,i jHdma; jkafka 

iajlSh mßirhg jvd fyd¢ka wkqj¾;kh jQ Ôùka h' ;j o mßKdñl l%shdj,sfha § 

l,ska mej;s Ôù úfYaIhlska kj Ôù úfYaI we;s ùu o isÿ úh yels h' fuh úfYaI 

m%dma;sh f,i y÷kajhs' fuu l%shdj,sh ffcj úúO;ajh mq¿,a ùug fya;= fõ' 

wu;r oekqug

mßKdujdofha mshd f,i 

ie,flkqfha pd,aia vdúka 

h' ffcj mßKduh ms<sn|j 

úoHd;aulj ms<s.; yels 

iajdNdúl jrKjdoh Tyq 

úiska bÈßm;a lrk ,§'

pd,aia vdúka

mejreu 9'2

udkj mßKduh ms<sn|j Y%S ,xldfõ olakg ,efnk idlaIH ms<sn| f;dr;=re 

we;=<;a fmd;a msxpla ilia lrkak'

l=reúg ngfodU f,k" nq,;aisxy, mdyshx., f,k" bínkalgqj" rdjKd we,a," 

fmdïmßmamq wdÈ m%foaYj,ska ,enqKq f;dr;=re o fhdod.kak' n,xf.dv udkjhd 

ms<sn| lreKq o bÈßm;a lrkak'

idrdxYh
 ² óg jir ì,shk 4'5lg muK fmr mDÒúh wdrïN jQ w;r jir ì,shk 3'5lg 

muK fmr mDÓúh u; Ôjh wdrïN úh'

 ² ffcj ridhksl l%shdj,shl m%;sM,hla f,i mDÒúh u; Ôjh we;s jQ nj 

oekg ms<s.kakd u;hhs'

 ² id.rh ;=< Ôjh wdrïN ù thska iEÿKq talffi,sl Ôùkaf.ka nyqffi,sl 

Ôùka ks¾udKh ù we;'

 ² wdrïNl ir, Ôùkaf.a isg j¾;udk ixlS¾K Ôùka olajd jQ l%ñl úldYkh 

mßKduh f,i ye¢kafõ'

 ² mßKduhla isÿ jQ njg we;s idlaIH w;ßka fmdis, tla jeo.;a idlaIHhla fõ'  

 ² Ôjudk fmdis, f,i ie,flk Ôùka ;=< w;S;fha isg mej; tk ,laIK 

wdrlaId ù we;'

 ² mßKdñl l%shdj,sh ms<sn|j iïmQ¾K fmdis,uh idlaIH iys; Ôúhl= f,i 

wYajhd ie,lsh yels h'

 ² udkj mßKduh ms<sn|j jeo.;a idlaIH Y%S ,xldfjka yuq ù we;'                          
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01& § we;s ms<s;=re w;ßka ksjerÈ fyda jvd;a .e<fmk ms<s;=r f;darkak'

1' mDÓúfha iïNjh ms<sn| i;H j.ka;s f;darkak'

A. -  mDÓúfha iïNjh óg jir ì,shk 4'5lg muK fmr isÿ jQ nj 

ie,fla'

B. - ilaj, mßKduh ms<sn| bÈßm;a jQ m<uq úoHd;aul jdoh 

fkìhq,d jdohhs'

C. - mDÓúfha iïNjh ms<sn| kQ;k jdohla f,i uyd msmsreï jdoh 

ie,fla'

1. A yd B 2. A yd C 3. B yd C 4. A,B yd C hk ish,a,

2' wdÈ mDÓúh ms<sn| wi;H j.ka;sh f;darkak'

1' jdhqf.da,fha Tlaiscka mej;Su ksid tys Ôjh mej;Su'

2. uQ,øjH w;r m%;sl%shdj,ska ldnka vfhdlaihsâ yd fuf;aka jeks 

jdhq yg .ekSu'

3. mDÓúh u; jir .Kkdjla mqrd fkdlvjd uyd j¾Id weojeàu'

4. ,jKj,ska ire jeis c,h tl;= ù mDÓúh u; id.r ks¾udKh 

ùu'

3' mDÓúh u; Ôjfha iïNjh ms<sn|j oekg ms<s.kakd jdoh jkqfha l=ula o@

4' úfYaI uejqïjdoh

5. iajhxisoaO ckk jdoh

6. fldiafudfidhsla jdoh

7. ffcj ridhksl mßKduh ms<sn| jdoh

4' Ôjfha iïNjh ms<sn| i;H j.ka;s f;darkak'

E. -  mDÓúfha uq,a u Ôù wdldrh talffi,sl we,a.s fõ'

F. - talffi,slhka mßKduh ùfuka nyqffi,slhska ìys úh'

G. - kQ;k udkjhdf.a wdrïNh jir ñ,shk 4'5lg muK fmr isÿ 

ù we;'

1. A yd B 2. A yd C 3. B yd C 4. A,B yd C hk ish,a,

02& my; j.ka;s ksjeros kï (√) ,l=K o jerÈ kï ^«& ,l=K o fhdokak'

1. wdÈ iQmh u; ìys jQ uq,a u Ôúhd talffi,sl nelaàßhdjls' ^  &

2. ir, Ôùkaf.ka j¾;udk ixlS¾K Ôùka olajd jQ l%ñl úldYkh 

mßKduh f,i ye¢kafõ' ^  &

3. ffcj mßKduh ms<sn|j ks.ukj,g t<öfï § fmdis, idlaIH 

muKla m%udKj;a fõ' ^  &

4. ,dïmq fn,a,d Y%S ,xldfõ yuqjk Ôjudk fmdis,hls' ^  &

5. ffcj úúO;ajhg mßKdñl l%shdj,sh o fya;= fõ' ^  &

wNHdi

1'
2'
3'
4'

A
B
C
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wNHdi
03& flá ms<s;=re imhkak'

 1' Ôjudk fmdis, i|yd ksoiqka folla ,shkak'

 2' mßKdñl l%shdj,sh ms<sn| wOHhkh i|yd fmdis,j, odhl;ajh 

isÿjk whqre ir,j myokak'

 3' udkj mßKduh ms<sn|j Y%S ,xldfjka ,efnk idlaIHj,g wod< ia:dk 

myla ,shkak'

 4' wYajhdf.a mßKdñl l%shdj,sfha § mdoj, we;s jQ úlrKhla i|yka 

lrkak'

 5' mDÓúfhka ;=rka j .sh kuq;a fmdis, fidhdf.k we;s Ôùka i|yd 

ksoiqka ;=kla fokak'

mdßNdIsl jpk
uyd msmsreï jdoh - Big bang theory
ffcj úúO;ajh - Bio diversity
wdÈ iQmh - Primordial soup
ffcj ridhksl mßKduh - Biochemical evolution
iajhxisoaO ckkjdoh - Spontaneous generation theory
fmdis, - Fossil
Ôjudk fmdis, - Living fossil
iajdNdúl jrK jdoh - Theory of natural selection
úfYaI m%dma;sh - Speciation
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fmrjok

 ÈhqKqfõ ysKsfm; lrd .uka lrkd j;auka f,djg" ks;e;skau wjeis 

jkqfha jvd;a kjH jQ wOHdmk l%uhls' tu`.ska ks¾udKh l< hq;af;a ukq.=Koï 

imsreKq yd l=i,;dj,ska hqla; oremrmqrls' tlS W;a;=x. fufyjrg cj n,h 

imhñka" úYaùh wNsfhda. i`oyd Èßfhka uqyqK Èh yels isiq mrmqrla ks¾udKh 

lsÍu i`oyd iydh ùu wmf.a mru j.lSu jkafka h' bf.kqï wdOdrl iïmdok 
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wÈgfkks'
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f,djlg o le`ojdf.k hhs' tfiau fï fm<fmd;a wmf.a ;¾l nqoaêh jvjd,kafka  

wfkalúO l=i,;d mqnqÿ lrjd.kakg o iqúi,a t<s oyrla fjñks' úÿìfuka iuq.;a 

Èkl jqj wmßñ; wdorfhka iaurKh l< yels u;l" fm<fmd;a msgq w;r oejà 

Tn iu`.ska w;aje,a ne`o tkq fkdwkqudk h' fï fm<fmd; iu`.u ;j ;j;a 

oekqï wjldY msß biõ fj; ks;s mshuksñka  mßmQ¾K;ajh w;a lr.ekqug Tn 

ieu ksr;=rej wem lem úh hq;= h'

 ksoyia wOHdmkfha uydk¾> ;Hd.hla fia fï mqia;lh Tn foda;g 

msßkefï' fm<fmd;a fjkqfjka rch jeh lr we;s iqúi,a OkialkaOhg 

w¾:iïmkak w.hla ,nd Èh yelafla Tng muKs' fuu mdGH .%ka:h ukdj 

mßYS,kh lrñka keK .=K msß mqrjeishka ù wkd.; f,dj taldf,dal lrkakg 

oefha ish¨ ¥ orejka fj; Èßh iúh ,efíjdhs yoj;ska iqn m;ñ'  
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ye¢kaùu

 2018 j¾Ifha isg Y%S ,xldfõ mdi,a moaO;sh ;=< 9 jk fY%a‚fha isiqkaf.a Ndú;h 

i|yd cd;sl wOHdmk wdh;kh úiska ilia lrk ,o úIh ks¾foaYhg wkql+,j wOHdmk 

m%ldYk fomd¾;fïka;=j u.ska fuu fm<fmd; iïmdokh lr we;'

 cd;sl wOHdmk wruqKq" cd;sl fmdÿ ksmqK;d" úoHdj b.ekaùfï wruqKq yd úIh 

ks¾foaYfha wka;¾.;hg wkql+, jk mßÈ úIh lreKq fm<.eiaùug fuys §  W;aidy ord 

we;'

 ixj¾Okd;aul úoHd;aul Ñka;khla i|yd wjYH oekqu l=i,;d yd wdl,am 

cks; jk whqßka YsIHhd il%sh bf.kqï l%shdj,shlg fhduq lsÍu úoHdj úIhh u.ska isÿ 

flf¾'

 fuu fmd; iïmdokfha § fndfyda ÿrg tÈfkÞ Ôú; w;a±lSï mokï lr .ksñka 

úIh lreKq fm< .eiaùu isÿ lr we;' úoHdj tÈfkÞ Ôú;hg fld;rï ióm úIhhla o 

hkak tu.ska ;yjqre lr we;'

 l%shdldrlï mdol lr .ksñka fm<fmd; iïmdokh lr ;sîu o iqúfYaI;ajhls' 

úoHd;aul l%uh mokï lr .ksñka ±kqu" l=i,;d wdl,am j¾Okh jk mßÈ l%shdldrlï 

ilia lr we;' ksjfia § ;ksj l< yels l%shdldrlï fuka u" mdif,a § l< yels 

l%shdldrlï o fuys wka;¾.; fõ' l%shdldrlï u.ska bf.kSu" <uhd ;=< úIhh flfrys 

wdl¾IKhla fuka u m%sh;djla cks; lr ùug iu;ajkq we;ehs wms úYajdi lruq'  

iEu mßÉfþohla wjidkfha u idrdxYhla o" wNHdiud,djla o" mdßNdIsl Yío ud,djla o 

wka;¾.; lr we;' tA ;=<ska mßÉfþohg wÞ< iqúfYaIS lreKq y÷kd .ekSug o" wfmalaIs; 

bf.kqï M, fj; <Õd ù we;a o hkak ms<sn|j iajhx we.hSula o isÿ lr .; yels h' 

 úIh lreKq ms<sn|j jeäÿr wOHhkhg fhduq lsÍu i|yd zwu;r ±kquZ hgf;a 

lreKq bÈßm;a lr we;' tu lreKq <uhdf.a úIh m:h mq¿,a lsÍu i|yd muKla jk w;r 

jdr mÍlaIKj, § m%Yak weiSug fkdjk nj fuys § wjOdrKh lrkq ,efí'

 mejreï yd jHdmD;s ;=<ska wfmalaId lrkqfha .fõIKd;aul wOHhkhg isiqka 

fhduq lsÍuhs' fuys § mdvfuka idOkh lr .kakd ixl,am Ndú;h" úYaf,aIKh yd 

ixYaf,aIKh jeks Wiia yelshd olajd j¾Okhg bv m%ia:dj i,ikq ,efí'

 idïm%Þhsl b.ekaùï l%u Ndú; lrñka <uhdg W.kajkjd fjkqjg" <uhd 

bf.kSug fhduq lsÍu úoHdj W.kajk .=re Nj;=kaf.a ld¾h Ndrh úh hq;= nj wmf.a 

úYajdih hs' ;u .=re N+ñldj ksis mßÈ l%shd;aul lsÍug .=rejrekag o fuu fmd; bf.kqï 

wdOdrlhla f,i fhdod .; yels h'

 fuu fmd; iïmdokfha § woyia olajñka iyfhda.h ,nd ÿka cd;sl wOHdmk 

wdh;kfha úY%du,;a m%Odk jHdmD;s ks<OdÍ ã' tï' úfÊisxy uy;dg;a" fld<U úYdLd 

úoHd,fha .=re fiajfha kshq;= tia' tï' ixÔj uy;dg;a fnfyúka ia;=;sjka; fjuq'

 fuu fm<fmd; ms<sn|j Tnf.a woyia yd fhdackd fjf;d;a wOHdmk m%ldYk 

fomd¾;fïka;=j fj; fhduq lrk fuka ldre‚lj b,a,d isáuq' 

       f,aLl yd ixialdrl uKav,h
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10'1  úoHq;a úÉfþoHh

úÿ,s ldkaÿjla iys; úoHq;a Wÿkl (Hot plate) we¨ñkshï Ndckhla ;nd lEu 

msisñka isá ldka;djlg jHxckhg fmd,alsß j;a lsÍfï § úÿ,s ier je§ we;s 

nj tla;rd mqj;am;l m< ù ;snqKs' weh úiska we¨ñkshï Ndckh iam¾Y lr 

fkd;snqK;a úÿ,s ier je§u isÿ ù we;' fuh isÿjkakg we;af;a flfia o@ ldkaÿ 

jQ úÿ,sh fmd,alsß ;=<ska .uka lr ldka;djf.a YÍrhg we;=¿ ùfuks' f;;ukh 

iys; w;aj,ska úÿ,s fmakq iïnkaO lsÍu wk;=reodhl nj Tfí jeäysáhka úiska 

Tn ±kqj;a lr we;=jdg iel ke;' tfia kï by; ±la jQ úÿ,s ldkaÿùïj,g fya;=j 

øj udOHhla ;=<ska úÿ,sh ikakhkh lsÍu úh hq;= h'

øj wjia:dfõ we;s ´kE u øjHhla ;=<ska úÿ,sh ikakhkh lrkafka o hkak 

fidhd ne,Sug 10'1 l%shdldrlu isÿ lruq'

l%shdldrlu  10'1

wjYH øjH (- îlrhla" ldnka l+re folla" weógrhla" úÿ,s mkaoï 

fldaI ^1.5 V& folla" iïnkaOl lïì" N+ñf;,a" ¨Kq ødjKh" 

wdï,slD; c,h" fldm¾ i,af*aÜ ødjKh" wdiQ; c,h

A

ldnka l+re

§ we;s øj fyda 

ødjK

+     -
l%uh (- 

 ² 10'1 rEmfha wdldrhg weógrh yd úh<s 

fldaI fol ldnka l+rej,g iïnkaO 

lrkak' ldnka l+re fol w¾O jYfhka 

ødjKfha .s,ajkak'

 ² îlrhg ±óu i|yd wjYH øjH hgf;a 

oelafjk øj$ødjK Ndú; lrkak'

 ² weógrfha W;al%uKhla fõ ±hs ksÍlaIKh 

lrkak'

 ² Tfí ksÍlaIK j.=.; lrkak' 10'1 rEmh

weógrfha W;al%uKhla we;s jkafka iuyr øj$ødjK Ndú; l< úg muKla nj 

Tn ksÍlaIKh lrkakg we;'

úoHq;a úÉfþokh10

fkdñf,a fnod yeÍu i`oyd h'
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j.=j 10'1

weógrfha W;al%uKhla 

olajk øj$ødjK

weógrfha W;al%uKhla 

fkdolajk øj$ødjK

¨Kq ødjKh

fldm¾ i,af*aÜ ødjKh

wdï,SlD; c,h

N+ñf;,a

wdiQ; c,h

weógrfha W;al%uKhla we;sjkafka th yryd úoHq;a Odrdjla .uka lrk úg h' 

tu ksid weógrfha W;al%uKhla we;s lrk ødjK ;=<ska úoHq;h .uka lr we;' 

¨Kq ødjKh" fldm¾ i,af*aÜ ødjKh" wdï,slD; c,h hk ish,af,ys u p,kh 

úh yels whk ^ip, whk& mj;S' tajd úoHq;h ikakhkh lrkafka fuu ip, 

whk ud¾.fhks' úoHq;h ikakhkh lrkq ,nk øj fyda ødjK úoHq;a úÉfþoHh 

f,i ye¢kafõ'

N+ñf;,a yd wdiQ; c,h ;=<ska úoHq;h ikakhkh fkdjk ksid weógrfha 

W;al%uKhla we;s fkdfõ' tjeks ødjK ;=<ska úoHq;h ikakhkh fkdlrkafka tys 

ip, whk ke;s neúks' úoHq;h ikakhkh fkdlrk øj$ødjK úoHq;a wúÉfþoHh 

f,i ye¢kafõ'

fidaähï laf,darhsâ" fldm¾ i,af*aÜ jeks ixfhda. whksl ixfhda. f,i y`ÿkajhs' 

tajd >k wjia:dfõ mj;S' tajd iE§ we;af;a wod< mrudKqj,ska iEfok m%;súreoaO 

wdfrdams; whkj,sks' ta ms<sn`oj Tng 10 fYa%Ksfha § jeä ÿr wOHhkh l< yels jkq 

we;'

>k whksl ixfhda.j, whk we;;a tajdg ksoyfia p,kh úh fkdyels h' tu 

ksid tu ixfhda." >k wjia:dfõ § úoHq;h ikakhkh fkdlrhs' kuq;a whksl 

ixfhda.hla c,fha Èh lr c,Sh ødjKhla idod .;a úg" tys we;s whkj,g p,kh 

úh yels fõ' tu ksid whksl ixfhda.j, c,Sh ødjK ;=<ska úoHq;h ikakhkh 

fõ'

whksl >k øjHhla ;Èka r;a lr øj wjia:djg f.k wd úg th ú,Sk øjhla f,i 

ye¢kafõ' ú,Sk øjfhys we;s whkj,g o p,kh úh yels h' tu ksid whksl 

ixfhda. ú,Sk ;;a;ajfha § o úoHq;h ikakhkh lrhs'

10'2  úoHq;a Odrdjla heùfuka ødjKhl isÿjk úm¾hdi
úoHq;a úÉfþoHhla yryd úoHq;h ikakhkh lrk wjia:dj, § úoHq;a Odrdj 

we;=¿ jk yd bka Odrdj bj;a jk ikakdhl —bf,lafg%dav˜ (electrodes) f,i 

y÷kajhs' by; 10'1 l%shdldrlfï § tla ldnka bf,lafg%davhla Tiafia ødjKhg 

úoHq;a Odrdj we;=¿ jk w;r wfkla ldnka bf,lafg%davh Tiafia úoHq;a Odrdj 

ødjKfhka neyer fõ'
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úoHq;a Odrdjla u.ska ødjKhl isÿ jk úm¾hdi wOHhkh lsÍug 10'2 l%shdldrlu 

isÿ lruq'

l%shdldrlu  10'2

wjYH øjH (- îlrhla" weógrhla" 

iïnkaOl lïì" fldm¾ 

i,af*aÜ ødjKh" ldnka 

bf,lafg%dav" úh<s 

fldaI (1.5 V) folla

 ² 10'2 rEmfha wdldrhg wegjqu ilia 

lr fldm¾ i,af*aÜ ødjKh ;=<ska 

úoHq;h .uka lsÍug i,iajkak'

 ² Tfí ksÍlaIK igyka lr.kak'

A

ldnka 
bf,lafg%dav

RK
 bf,lafg%davh

Ok
bf,lafg%davh

fldm¾ i,af*aÜ
ødjKh

+     -

+ -

10'2 rEmh

ndysr úoHq;a iemhqfï Ok w.%hg iïnkaO bf,lafg%davh Ok bf,lafg%davh 

f,i ye¢kafõ' ndysr úoHq;a iemhqfï RK w.%hg iïnkaO bf,lafg%davh RK 

bf,lafg%davh f,i ye¢kafõ' fuys § RK bf,lafg%davh u; r;= ÿUqre meye;s 

øjHhla ;ekam;a ùu o Ok bf,lafg%davh wi,ska jdhq nqnq¿ msgùu o ksÍlaIKh 

l< yels h' ;j o ødjKfha ks,a meyeh l%ufhka wvq jk nj o ksÍlaIKh l< 

yels h' tu ksid ødjKfha wvx.= ixfhda. ridhksl úm¾hdihlg Ndckh jk nj 

ñka meyeÈ,s fõ'

fuu ridhksl úm¾hdi we;s jkafka ødjKh ;=<ska hejQ úoHq;a Odrdj ksid h' 

fuys § RK bf,lafg%davh u; ;U ;ekam;a jk w;r" Ok bf,lafg%davh wi,ska 

Tlaiscka jdhqj msgfõ' úoHq;a úÉfþokhg ,lajk fldm¾ i,af*aÜ Bg jvd ir, 

øjHhla jk fldm¾ njg m;a ù we;' úoHq;a úÉfþoHhla ;=<ska úoHq;a Odrdjla 

.uka lsÍug i,iajd isÿ lrkq ,nk ridhksl úm¾hdi úoHq;a úÉfþokh f,i 

ye¢kafõ' fuu l%shdj,sfha § úoHq;a úÉfþoHh Bg jvd ir, ix>gl njg m;a fõ'

úoHq;a úÉfþoHh iu. ridhkslj m%;sl%shd fkdlrk bf,lafg%dav wl%Sh bf,lafg%dav 

fõ' ldnka ^ñksrka& yd ma,eákï wl%Sh bf,lafg%dav i|yd ksoiqka fõ'

w,amdï,s; c,h úoHq;a úÉfþokh

úoHq;a úÉfþokhl §" úoHq;a úÉfþoHh Bg jvd ir, M, njg m;ajk nj 10'2 

l%shdldrlu weiqßka W.;af;uq' ta ms<sn|j ;j ÿrg;a wOHhkh i|yd w,amdï,s; 

c,h úoHq;a úÉfþokfhka ,efnk M, fudkjd ±hs fidhd n,uq' ta i|yd 10'3 

l%shdldrlfuys ksr; fjuq'
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l%shdldrlu  10'3

wjYH øjH (- ;kql i,a*shqßla wï,fhka iaj,amhla tl;= l< wdiQ; c,h" 9 V 
negßhla" ldnka l+re folla" ma,diaála n÷kla" iïnkaOl lïì" 

mÍlaId k< folla

l%uh(- 

 ² ma,diaála n÷kl m;=f,a 

isÿre folla úo ta isÿre 

;=<ska ldnka l+re folla 

we;=¿ lr bá jeks øjHhlska 

uqød ;nkak' 

 ² bka miq n÷kg w,amdï,s; 

c,h oud 10'3 rEmfha wdldrhg 

wegjqu ilia lrkak'

 ² fyd¢ka ksÍlaIKh lrkak' 

 ² ksÍlaIK igyka lrkak'

10'3 rEmh

O2 H2

w,amdï,s; c,h

ma,diaála n÷k

mÍlaId k<
ldnka l+re

(+)
+ -

(-)

9 V

fuys § bf,lafg%dav wi,ska jdhq nqnq¿ msg jkq ±lsh yels h' msg jk jdhq mÍlaIK 

k<fha tl;= fõ' RK bf,lafg%davh wi,ska msg jk jdhqfõ mßudj" Ok 

bf,lafg%davh wi,ska msgjk jdhqfõ mßudj fuka o< jYfhka fo.=Khla fõ'

RK bf,lafg%davh wi,ska msgjkafka yhsv%cka ^H2& jdhqj nj o Ok bf,lafg%davh 

wi,ska msgjkafka Tlaiscka ^O2& jdhqj nj o mÍlaIKd;aulj fidhd .; yels h' 

Ok bf,lafg%davfhka msg jk jdhqj fjka lr f.k mq<s`.= lSrla we,aÆ úg th 

§ma;su;aj oe,afõ' tu ksid Ok bf,lafg%davh wi,ska msgjkafka Tlaiscka jdhqj 

nj ikd: fõ' tfia u RK bf,lafg%davh wi,ska msgjk jdhqj fjka lr f.k 

thg oe,afjk lSrla we,aÆ úg —fmdma˜ Yíohla ksl=;a lrñka oykh fõ' tu ksid 

RK bf,lafg%davh wi,ska yhsv%cka jdhqj msgjk nj ikd: fõ'

fuys § c,h ^H2 O& úoHq;a úÉfþokh ù Bg jvd ir, øjH jk Tlaiscka yd 

yhsv%cka njg m;aù we;'

úoHq;a úÉfþokfha fh§ï

úúO ld¾ñl ksIamdok l%shdj,s i|yd úoHq;a úÉfþokh nyq,j Ndú; fõ'

 ² úúO f,day ksiaidrKh ^fidaähï yd we¨ñkshï&

 ² ld¾ñlj fldiaála fidavd ^fidaähï yhsfv%dlaihsâ& ksmoùu

 ² úoHq;a f,daydf,amkh

úoHq;a úÉfþokfha fh§ula jk úoHq;a f,daydf,amkh ms<sn|j ó<`.g wOHhkh lruq'
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10'3  úoHq;a f,daydf,amkh

10'2 l%shdldrlfuys ksÍlaIK isysm;a lrkak' RK bf,lafg%davh u; fldm¾ ^;U& 

;ekam;a ùu Tn úiska ksÍlaIKh lrkakg we;' fï wdldrhg lsishï NdKavhla 

u; fldm¾ ^;U& wdf,am lsÍu l< yels oehs 10'4 l%shdldrlu weiqfrka fidhd 

n,uq'

l%shdldrlu  10'4

wjYH øjH (-  c,Sh fldm¾ i,af*aÜ 

ødjKh" msßisÿ ;U m;=rla" 

msßisÿ l< hlv weKhla" 

îlrhla" iïnkaOl lïì" 1.5 
V úh<s fldaI folla

l%uh(- 

 ² 10'4 rEmfha wdldrhg úh<s fldaI ;U 

m;=rg yd hlv weKhg iïnkaO lr 

tljr fldm¾ i,af*aÜ ødjKh ;=< .s,ajkak' 

 ² Tfí ksÍlaIK igyka lrkak'

+

+

-

-

;U m;=r

hlv 
weKh

fldm¾ i,af*aÜ 
ødjKh

10'4 rEmh

10'4 l%shdldrlfï § ;U m;=r l%ufhka laIh ù hk nj;a hlv weKh u; ;U 

wdf,am jk nj;a ksÍlaIKh l< yels h' úoHq;h fhdod f.k lsishï f,dayhla 

fjk;a mDIaGhla u; wdf,am lsÍu úoHq;a f,daydf,amkh f,i ye¢kafõ'

úoHq;a f,daydf,amkh isÿ lsÍu i|yd wdf,am l< hq;= f,dayh Ok bf,lafg%davh 

f,i o wdf,amkhg Ndckh jk NdKavh RK bf,lafg%davh f,i o fhdod .; 

hq;= h' ;j o wdf,am l< hq;= f,dayfha ,jK ødjKhla úoHq;a úÉfþoHh f,i 

fhdod .; hq;= fõ'

mejreu 10'1

1. hlv m;=rla u; ß§ wdf,am lsÍug

2. ;U uqoaola u; rka wdf,am lsÍug

by; 1" 2 wjia:d i|yd Ndú; l< hq;=" Ok bf,lafg%davh" RK bf,lafg%davh 

yd úoHq;a úÉfþoHh i|yka lrñka úoHq;a f,daydf,amkh isÿ lsÍug iqÿiq wegjqï 

^10'4 rEmfha wdldrhg& w`Èkak' 

Tn úiska by; 10'4 l%shdldrlu i|yd fhdod.;a hlv weKh w;g f.k tys 

wdf,amkh we`.s,sj,ska iam¾Y lr n,kak' ;U wdf,amkh weKfhka bj;a ù Tnf.a 

we`.s,s ;=vqj,g .e,ù tk nj ksÍlaIKh l< yels h' tkï fuys § isÿ jk 
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wdf,amkh t;rï Wiia uÜgulska isÿ ù fkdue;s nj ñka ;yjqre fõ'

.=Kd;aul núka by< wdf,amkhl ;sìh hq;= ,laIK fudkjd ±hs i,ld n,uq' 

tajdhska lsysmhla kï"

 ² wdf,amkh" wdf,amkhg n÷ka jQ mDIaGh iu. ;Èka iú ù ;sìh hq;= h'

 ² wdf,amkh taldldr >klñka hq;= úh hq;= h'

 ² wdf,amkh Tmj;aj ;sìh hq;= h'

.=Kd;aul núka by< wdf,amkhla isÿ jkafka úoHq;a úÉfþokfha § isÿjk 

ridhksl úm¾hdih b;d fifuka isÿjk úg h' fï i|yd Ndú; lrk úoHq;a 

úÉfþoHh ^,jK ødjKh& b;d ;kql úh hq;= fõ'

isÿ jk ridhksl úm¾hdih fifuka isÿùu i|yd ødjKh ;=<ska b;d wvq úoHq;a 

Odrdjla heùu o l< hq;= h' tneúka fï i|yd wvq úoHq;a Odrdjla yd wvq úNj 

wka;rhla fh§u o iqÿiq fõ'

ridhksl l¾udka;j, § iqÿiq mßÈ ;;a;aj md,kh lr by< m%ñ;shlska hq;a 

f,daydf,amk isÿ lrkq ,efí'

WodyrK f,i hlv nkafois ^tray& u; ksl,a" fl%dañhï jeks f,day wdf,am lsÍu 

ie,lsh yels h' fuys § nkafoaishg ß§ meye;s w,xldr fmkqula ,efí'

úoHq;a f,daydf,amkfha fh§ï

Tn ksjfia mßyrKh lrk rka fyda ß§ meyefhka nn<k u,a n÷ka" nkafoais" ye¢" 

.Eremamq yd h;=re ;yvq wdÈh fj; wjOdkh fhduq lrkak' fujeks WmlrKj, 

§ma;sh i|yd fndfyda úg fya;= jkqfha ta u; wdf,am lrk ,o f,day ia;rhls' r: 

jdyk fldgiaj, u<ne£u je<elaùu i|yd ta u; úoHq;a f,daydf,amkh u.ska ;=kS 

f,day ia;rhla wdf,am lrkq ,efí' fndfyda úg fufia wdf,am lrkq ,nkafka 

fldm¾ ^Cu&" is,aj¾ ^Ag&" f.da,aâ ^Au&" ksl,a ^Ni& yd fl%dañhï ^Cr& jeks f,day hs' 

wdf,amkh isÿ lrk mDIaGfha fkdue;s hï .=Khla wdf,am lrk f,dayh i;=ùu 

fuys § wfmalaId flf¾' úLdokhg ,la fkdùu" is;a weo .kakdiq¨ meyeh" Tmj;a 

nj" ukd ksudj tu ,laIKj,ska lsysmhls'

10'5 rEmh - úoHq;a f,daydf,amkh lrk 
,o ;U wdNrK lsysmhla

 ² hlv nkafoaishl ksl,a wdf,am lsÍfuka 

th u< ne£fuka wdrlaId jk w;r is;a 

weo.kakdiq¨ fmkqula we;s fõ'

 ² fldm¾j,ska ^;Uj,ska& idok ,o 

wdNrKhlg f.da,aâ ^rka& wdf,am 

lsÍfuka thg w,xldr fmkqula yd 

jákdlula ,efí'
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10'6 rEmh - úoHq;a f,daydf,amkh lrk ,o 
uq¿;ekaf.hs WmlrK lsysmhla

10'7 rEmh - úoHq;a f,daydf,amkh lrk ,o jdyk 
wu;r fldgia

idrdxYh

 ² úoHq;h ikakhkh lrk øj$ødjK úoHq;a úÉfþoHh f,i ye¢kafõ'

 ² úoHq;a úÉfþoHj, úoHq;a ikakdhl;djg fya;= ù we;af;a tys ip, whk 

wvx.= ùu hs'

 ² úoHq;h ikakhkh fkdlrk øj$ødjK úoHq;a wúÉfþoHh f,i ye¢kafõ' 

tajdfha ip, whk wvx.= fkdfõ'

 ² whksl ixfhda.j, whk we;;a" tajd ip, whk fkdjk neúka >k whksl 

ixfhda. úoHq;h ikakhkh fkdlrhs'

 ² whksl ixfhda.j, c,Sh ødjK iy ú,Sk øj úoHq;h ikakhkh lrhs'

 ² úoHq;a úÉfþoHhla ;=<ska úoHq;a Odrdjla heùfï § bf,lafg%dav wi, ridhksl 

úm¾hdi isÿùu úoHq;a úÉfþokh f,i ye`Èkafõ'

 ² úoHq;a úÉfþokfha § ridhksl ixfhda. Bg jvd ir, ixfhda. fyda uQ,øjH 

njg m;a fõ'

 ² w,amdï,s; c,h úoHq;a úÉfþokh lsÍfuka c,h" yhsv%cka yd Tlaiscka njg 

m;a l< yels h'

 ² úoHq;a Odrdjla heùu u.ska tla f,dayhla u; ;j;a f,dayhla wdf,am lsÍu 

úoHq;a f,daydf,amkh f,i ye¢kafõ'

 ² úoHq;a f,daydf,amkfha § wdf,amkhg n÷ka jk f,day mDIaGh iEu úg u 

RK bf,lafg%davh f,i fhdod .; hq;= h'

 ² úoHq;a f,daydf,amkfha § wdf,am lrk f,dayh Ok bf,lafg%davh f,i fhdod 

.kakd w;r tu f,dayfha ,jK ødjKhla úoHq;a úÉfþoHh f,i Ndú; lrhs'

 ² .=Kd;aul núka by< wdf,amkhla we;s jkafka bf,lafg%dav wi, isÿ jk 

ridhksl úm¾hdi b;d fifuka isÿ jk úg h'

 ² .=Kd;aul núka by< wdf,amkhla isÿ lsÍu i|yd ridhksl l¾udka;j, § 

iqÿiq mßÈ ;;a;aj md,kh lrkq ,efí'

 ² wdf,amkh isÿ lrk mDIaGh i;=j fkdue;s úfYaI jeo.;a .=K" wdf,am lrk 

f,dayh i;=j ;sîu úoHq;a f,daydf,amkfha § Ndú;hg .efka'
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01& ksjerÈ fyda jvd;a .e<fmk ms<s;=r f;darkak'

1' my; § we;s øj$ødjK w;ßka úoHq;a úÉfþoHhla jkafka l=ula o@

 1' wdiQ; c,h 

 2' wdiQ; c,fha Èh l< iSks ødjKh

 3' wdiQ; c,fha Èh l< NaCl ødjKh 

 4' .%Sia Èh l< N+ñf;,a ødjKh

2' fmg%,a úoHq;a ikakdhlhla fkdjkafka" my; l=uk fya;=j ksid o@

 1' tys ip, bf,lafg%dak ke;s neúks'  2' tys ip, whk ke;s neúks

 3' tys >k;ajh b;d wvq neúks  4' th b;d jdIamYS,S neúks

3' my; j.ka;s w;ßka i;H j.ka;sh f;darkak'

 1' >k fidaähï laf,darhsâ ^NaCl& úoHq;a ikakdhlhla fõ'

 2' ú,Sk fidaähï laf,darhsâ ^NaCl& úoHq;a ikakhkh fkdlrhs'

 3' c,Sh fidaähï laf,darhsâ ̂ NaCl& ødjKhla ;=<ska úoHq;h ikakhkh lrhs'

    4' >k fidaähï laf,darhsâ ^NaCl& ys ip, whk we;'

4' úoHq;a f,daydf,amkh iïnkaOfhka my; l=uk j.ka;sh i;H fõ o@

 1' .=Kd;aul núka by< wdf,amkhla isÿ lsÍu i|yd úoHq;a úÉfþoHfha 

idkaøKh by< úh hq;= h

 2' fldm¾ ^;U& uqoaola u; is,aj¾ ^ß§& wdf,am lsÍu i|yd fldm¾ ^;U& uqoao 

Ok bf,lafg%davh úh hq;= h

 3' fldm¾ ^;U& uqoaola u; is,aj¾ ^ß§& wdf,am lsÍu i|yd úoHq;a úÉfþoHhla 

f,i .; hq;af;a fldm¾ ,jKhls

 4' fldm¾ ^;U& uqoaola u; is,aj¾ ^ß§& wdf,amkfha § Ok bf,lafg%davh 

l%ufhka laIh fõ'

5' is,aj¾ ^ß§& j<,a,la u; f.da,aâ ^rka& wdf,amkh lsÍug Tng wjYH ù we;' ta 

i|yd jvd;a iqÿiq jkafka l=uk øjH lÜg,h o@

 1' is,aj¾ ^ß§& oKavla" b;d ;kql is,aj¾ ,jK ødjKhla 

 2' f.da,aâ ^rka& oKavla" b;d ;kql is,aj¾ ,jK ødjKhla

 3' f.da,aâ ^rka& oKavla" b;d ;kql f.da,aâ ,jK ødjKhla

 4' f.da,aâ ^rka& oKavla" idkaø f.da,aâ ,jK ødjKhla

6' ldnka bf,lafg%dav fhdod fldm¾ i,af*aÜ ødjKhla úoHq;a úÉfþokfha § 

,efnk ksÍlaIKhla fkdjkafka ñka l=ula o@

 1' Ok bf,lafg%davh laIh ùu

 2' ødjKfha ks,a meyeh wvq ùu

 3' RK bf,lafg%davh u; ;U ;ekam;a ùu

 4' Ok bf,lafg%davh wi,ska jdhq nqnq¿ msgùu

wNHdi
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02& flá ms<s;=re imhkak

 1' úoHq;a úÉfþoH ;=kla kï lrkak'

 2' úoHq;a wúÉfþoH ;=kla kï lrkak'

 3' wl%Sh bf,lafg%dav fhdodf.k fldm¾ i,af*aÜ ødjKhla úoHq;a úÉfþokh  

  lsÍfï § olakg ,efnk ksÍlaIK ;=kla ,shkak' 

 4'  w,amdï,s; c,h úoHq;a úÉfþokfha § Ok yd RK bf,lafg%dav wi,ska  

  ksoyia jk jdhq fudkjd oehs kï lrkak'

 5'  bf,lafg%dav wi,ska jdhq nqnq¿ msgùug wu;rj tys § oelsh yels  

  ksÍlaIKhla ne.ska ,shkak'

 6'  tla tla bf,lafg%davh wi,ska msg jk jdhqj y÷kd .ekSug isÿ l< yels  

  ir, mÍlaIKhla ne.ska ,shkak'

;U 
uqoao

B

A

03& fuys olajd we;af;a ;U uqoaola u; ß§ 

wdf,am lsÍu i|yd fhdod .kakd úoHq;a 

úÉfþok fldaIhls'

1' A bf,lafg%davh f,i Ndú; l< yels 

f,dayhla kï lrkak'

2' A bf,lafg%davfha ,l=K Ok o@ RK o@

3' úoHq;a úÉfþoHh jk B ødjKh f,i 

fhdod .; yelafla l=uk f,dayhl ,jK 

ødjKhla o@

4' fuys § .=Kd;aul núka by< f,daydf,amkhla isÿ lsÍu i|yd fhdod .; 

hq;= mQ¾fjdamdhhka folla ,shkak'

mdßNdIsl jpk
úoHq;a úÉfþokh - Electrolysis
úoHq;a úÉfþoHh - Electrolyte
úoHq;a wúÉfþoHh - Non-electrolyte
Ok bf,lafg%davh - Positive electrode
RK bf,lafg%davh - Negative electrode
úoHq;a f,daydf,amkh - Electroplating
wl%Sh bf,lafg%dav - Inert electrodes
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11'1  >k;ajh ye¢kaùu
îug .kakd c,h iys; ùÿrejl we;af;a l=vd c, mßudjla fuka u l=vd c, 

ialkaOhls' <s|l Bg jvd úYd, c, mßudjla yd c, ialkaOhla we;' kuq;a 

c,dYhla ie,l+ úg tys úYd, c, mßudjla we;s fia u tu c,fha ialkaOh o 

w;súYd, h ^11'1 rEmh&'

11'1 rEmh
(a) c, ùÿrej (b) <s| (c) c,dYh

ialkaOh yd mßudj fld;rï fjkia jqj;a hï øjHhl ialkaOh yd mßudj w;r 

iïnkaOhla we;s nj Tn okakjd o@ th úuid ne,Su i`oyd 11'1 l%shdldrlfuys 

fhfouq'

l%shdldrlu  11'1

wjYH øjH (-100 ml ñkqï irdjla" 250 ml ñkqï irdjla" 500 ml ñkqï irdjla"   

500 ml îlrhla" f;o`vq ;=,djla" wjYH 

;rï c,h

l%uh (- 

 ² f;o`vq ;=,dj Y+kHhg iSreudre lrkak'

 ² msßisÿ lr úh<d .;a 500 ml îlrfha ialkaOh" 

f;o`vq ;=,dj Ndú;fhka uek .kak'

 ² 100 ml ñkqï irdj Ndú; lr c,h 100 ml 
m%udKhla uek .kak'

 ² uek .;a c, m%udKh îlrhg oud c,h iys; 

îlrfha ialkaOh uek .kak'

 ² fuf,i c,h 250 ml m%udKhla yd 500 ml 
m%udKhla uek fjk fjk u îlrhg oud tu tla 

tla wjia:djl § ialkaOh uek .kak'

 ² ,nd .;a mdGdxl weiqßka tla tla c, mßudfõ ialkaOh fidhkak' tu 

ialkaOh mßudfjka fn§fuka ,efnk wkqmd;h .Kkh lrkak'

 ² ,efnk mdGdxl yd .Kkhkag wod<j my; 11'1 j.=j iïmQ¾K lrkak'

11'2 (a) rEmh - f;|`vq ;=,dj

11'2 (b) rEmh - f;|`vq 
;=,dfjka ialkaOh uekSu

>k;ajh11
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 ² ,efnk m%;sM,hg wkqj Tng t<ôh yels ks.ukh l=ula o@

* 1 ml = 1cm3  nj i,lkak'

ysia îlrfha ialkaOh - ''''''''''''''''''''''''''''''''''''''''''''''''

j.=j 11'1

c, mßudj (cm3) c,h iys; 

îlrfha ialkaOh 

(g)

c,fha ialkaOh 

(g)
c,fha

ialkaOh

mßudj
(g cm-3)

       

fuu l%shdldrlug wkqj c,fha mßudj fjkia jqj o ialkaOh" mßudjg ork 

wkqmd;h ksh; ^tl u& w.hla nj fmkS hhs' tu w.h c,h i|yd iqúfYaIS jQ 

w.hls' fuu wkqmd;h wod< øjHfha >k;ajh f,i y÷kajkq ,efí'

>k;ajh } 
ialkaOh

mßudj

hï øjHhl ialkaOh tys mßudjg ork wkqmd;h u.ska tu øjHfha >k;ajh 

fiúh yels h'

fï wkqj hï øjHhl >k;ajh my; mßÈ w¾: oelaúh yels h'

hï øjHhl tall mßudjl ialkaOh tu øjHfha >k;ajh f,i ye¢kafõ'

>k;ajh ρ j,ska o ialkaOh m j,ska o mßudj V j,ska o ixfla;j;a l< úg

>k;ajh" ρ = m
v  f,i oelaúh yels h'

11'2  >k;ajfha tall
by; 11'1 l%shdldrlfï § ,nd .;a ñkqïj,g wod< tall my; iólrKhg wdfoaY 

lruq'

>k;ajh } 
ialkaOh

mßudj

              }  g
cm3

                   } g cm-3 fõ'
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kuq;a iïu; (SI) tallj,g wkqj ialkaOh kg j,ska o" mßudj m3 j,ska o uksk 

ksid"
>k;ajfha iïu; tallh  }  ialkaOfha SI tallh 

mßudfõ SI tallh

       }  kg
 m3

          } kg m-3 fõ'

>k;ajfha iïu; tallh kg m-3 ^>k ógrhg lsf,da.a?ï& fõ'

my; oelafjk l%shdldrlu isÿ lrñka Tng úúO øjHj, >k;aj iei¢h yels h'

l%shdldrlu  11'2

wjYH øjH (-  250 ml ñkqï irdjla" 250 ml îlrhla" wjYH ;rï c,h" fmd,af;,a" 

N+ñf;,a" idkaø ¨Kq ødjKhla" f;|`vq ;=,djla

l%uh (- 

 ² 250 ml îlrh msßisÿ lr úh<d f;|`vq ;=,dj Ndú;fhka tys ialkaOh uek 

.kak'

 ² oeka 250 ml ñkqï irdj Ndú;fhka c,h 250 ml m%udKhla uek îlrhg 

oukak' c,h iys; îlrfha ialkaOh uek .kak'

 ² bkamiq c,h bj;a lr idkaø ¨Kq ødjKfhka 250 ml m%udKhla uek îlrhg 

oukak' tu ¨Kq ødjKh iys; îlrfha o ialkaOh uek .kak'

 ² fuf,i fmd,af;,a iy N+ñf;,a o 250 ml ne.ska uek fjk fjk u îlrhg 

oud ialkaO uek .kak'

 ² fmd,af;,a  iy N+ñf;,a oeóug fmr îlrh yd ñkqï irdj msßisÿ lr úh<d 

.; hq;= nj i,lkak'

 ² Tng ,enqKq mdGdxl j.=.; lr 11'2 j.=fõ oelafjk mßÈ .Kkh o isÿ 

lrkak'

ysia îlrfha ialkaOh  } '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
j.=j 11'2

øjh $ 

ødjKh

øj $ ødjK  

mßudj V 

(cm3)

øjh$ødjKh 

iys; îlrfha 

ialkaOh (g)

øj ialkaOh 

m (g)
 

ialkaOh (m)
mrsudj (v)

(g cm-3)

       

 ² ,efnk m%;sM, wkqj Tng t<eôh yels ks.ukh l=ula o@



úoHdj | >k;ajh 13úoHdj | >k;ajh12

mßud iudk jqj o" úúO øjHj, ialkaOh" tys mßudjg ork wkqmd;h fjkia nj 

fuu l%shdldrlug wkqj Tng fmkS hhs'  

úúO øjHj, >k;ajh fjkia fõ' th ta ta øjHhg iqúfYaI ,CIKhls' hï øjHhl 

>k;ajh tlS øjH y÷kd .ekSu i|yd wdOdr lr.; yels h' fuh øj fuka u >k 

øjH i|yd o fmdÿ h' ta ksid øjHhl >k;ajh hk rdYsh jeo.;a fN!;sl rdYshls'

>k;ajh yd iïnkaO my; .eg¨ úi|d we;s wdldrh wOHhkh lrkak'

úiª ksoiqk ( 01'  c,h 2 m3 l ialkaOh 2000 kg fõ' c,fha >k;ajh fidhkak'

  
>k;ajh }  

ialkaOh

mßudj

  
   }  

2000 kg
2 m3

     }  1000 kg m-3

úiª ksoiqk ( 02' >k;ajh 800 kg m-3 jk ødjKhl" 200 kg l ialkaOhla we;'

  tys mßudj fldmuK o@

>k;ajh }  ialkaOh

mßudj

mßudj }  ialkaOh

>k;ajh

mßudj } 200 kg
800 kg m-3

}  1
4

m3

}  0.25 m3

11'3  øjudk
Tng hï lsis øjhl >k;ajh fiùug wjYH jQ úg 11'2 l%shdldrlfï § fmd,af;,a" 

N+ñf;,a wdÈfhys >k;ajh uek .;a wdldrhg øj m%udKhl mßudj iy ialkaOh 

uek f.k bka miq >k;ajh .Kkh lr.; yels h' kuq;a th b;d myiqfjka .; 

yels ñkqula fkdjk" ;rula ld,h .; jk l%shdj,shls' ta ksid øjhl >k;ajh 

myiqfjka uek .ekSu ioyd øjudkh kï WmlrKh Ndú; l< yels h'

11'3 rEmfha fmkajd we;af;a øjudk j¾. lsysmhls' ;=kS ùÿre nghlska idod we;s 

øjudkfha my< fldgi ;rula úYd, lr n,anhla f,i ilid we;' >k;ajh 

uekSug n,dfmdfrd;a;= jk øjfha fldgila .s,S" ngh isriaj mj;sk mßÈ mdùug 

yelsjk f,i n,anh ;=<g Bhï uQksiaiï oud we;'
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fujeks øjudkhla øjhl .s,S mdfjk úg øjh ;=< .s,S we;s 

fldgfia È. øjfha >k;ajh u; r|d mj;shs' >k;ajh jeä øjhla 

;=< th .sf,k m%udKh wvq jk w;r" >k;ajh wvq øjhl jeä 

m%udKhla .sf,hs' fuu .sf,k È. wkqj øjfha >k;ajh fl,ska u 

lshjd .; yels jk mßÈ ngfha isyska fldgi l%udxlkh lr 

we;'

11'4 rEmfha oelafjkafka 

tl u øjudkh øj ;=kl mdùug 

i,iajd we;s wdldrh hs' 11'4 ^b& 
rEmfhka oelafjkafka øjudkh 

c,fha .s,S we;s wjia:dj hs' 11'4 

(a) rEmfhka oelafjk A kï 

øjh ;=< øjudkh .s,S we;s Wi c,fha § g jvd 

wvq h' ta ksid A øjfha >k;ajh c,fha >k;ajhg 

jvd jeä h' 11'4 ^c& rEmfha oelafjk C kï øjh 

;=< øjudkh .s,S we;s Wi c,fha § g jvd jeä h' 

ta ksid C øjfha >k;ajh c,fha >k;ajhg jvd 

wvq h'

wu;r oekqug

BY%dh,h yd fcda¾odkh w;r msysá u< 

uqyqfoa jQ ,jK iys; c,fha >k;ajh 

b;d by< h' tu uqyqÿ c,fha >k;ajh 

fldmuK by< oehs lsjfyd;a tys 

ñksfil=g fkd.s,S mdùug yelshdj 

we;'

øjudkh Ndú;fhka wmg ks;r yuqjk øj lsysmhl >k;ajh fidhd ne,Sug 11'3 

l%shdldrlfuys ksr; fjuq'

11'3 rEmh - úúO øjudk

A øjh

(a)
c,h

(b)
C øjh

(c)
11'4 rEmh
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l%shdldrlu  11'3

wjYH øjH (- Wi n÷ka ;=kla ^ñkqï 

ird fyda Wv fldgi 

bj;a l< ma,diaála 

fnda;,a& c,h" N+ñf;,a" 

fmd,af;,a" øjudkhla

l%uh (- 

 ² imhd .;a n÷kaj,g c,h" 

N+ñf;,a yd fmd,af;,a oukak'

 ² øjudkh tla tla øjfha .s,ajd 

>k;aj w.h lshjd igyka 

lrkak' ^tla øjhlska ;j;a 

øjhlg øjudkh udre lsÍug 

fmr th fyd¢ka msi oukak'&

 ² Tn ,nd .;a w.hhka 11'3 

j.=fõ we;s w.hhka iu. ii|d 

n,kak'

j.=j 11'3

øjh
>k;ajh

kg m-3

riÈh                       13600

.a,siÍka                  1262

lsß                       1030

uqyqÿ c,h                1025

c,h                     1000

T,sõf;,a 920

fmd,af;,a 900

g¾mkaghska 870

fmg%,a 800

uoHidrh 791

N+ñf;,a 790

ir, øjudkhla b;d myiqfjka Tng o idod.; yels h' îu nghla wdOdrfhka 

tjekakla idod .ekSug 11'4 l%shdldrlfuys ksr; fjuq'

l%shdldrlu  11'4

wjYH øjH (- îu nghla" bámkaoula" 3 mm úIalïNhla iys; hlv fnda, 

lsysmhla" ñkqï irdjla" fmd,af;,a 250 ml la muK" idkaø ¨Kq 

ødjK 250 ml la muK" c,h

l%uh (- 

 ² îu ngfha tla fl<jrla bámkaoï oe,af,ka r;alr iS,a ;nd .kak'

 ² ñkqï irdjg wjYH muK c,h oukak'

 ² oeka îu ngfha osf.ka  2/3  muK c,h ;=< .s,S isriaj mdfjk fia" ngh ;=<g 

hlv fnda, oud .kak'

 ² c,h ;=< îu ngh .s,S we;súg c, uÜgu ngh u; igyka lr .kak' oeka 

ir, øjudkh idod wjika h'

 ² ñkqï irdjg idkaø ¨Kq ødjKh oud thg Tn idod .;a øjudkh nyd øj 

uÜgu i,l=Kq lr .kak'

 ² tf,i u fmd,af;,a ;=< § o øj uÜgu i,l=Kq lr .kak'

 ² øj uÜgïj, msysàu wkqj tajdfha >k;ajh c,fha >k;ajhg jvd wvq o  

jeä o hkak ;SrKh lr .kak'
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øjudkj, Ndú;

t<lsßj, 90]lg wdikak m%udKhla we;af;a c,hhs' c,hg wu;rj t<lsßj, 

,smsv"  fm%daàk wdÈh o we;' fuu øjHj, >k;ajh c,fha >k;ajhg jvd jeä ksid 

t<lsßj, >k;ajh o c,fha >k;ajhg jvd u|la jeä h' øjudkhl wdOdrfhka 

t<lsßj, >k;ajh uek .ekSfuka tys wvx.= c, m%udKh ks¾Kh l< yels h' 

lsßj,g ndysßka c,h ñY% lr we;s ±hs ±k.ekSu i|yd fuu ñkqu WmldÍ fjhs' 

lsßj, >k;ajh uekSu i|yd úfYaIfhka idok ,o øjudk laISrudk kñka 

ye¢kafõ'

jhska" îr jeks uoHidr wvx.= îu j¾.j, wvx.= uoHidr m%;sY;h uekSu  

i|yd o uoHidrudk kñka ye¢kafjk øjudk j¾.hla Ndú; flf¾' fujeks îu  

j¾.j, o jeä m%;sY;hla we;af;a c,hhs' ta ksid tajdfha >k;ajh c,fha 

>k;ajfhka fjkia jkafka b;d u| jYfhks'

jdykj, Ndú; jk Bhï-wï, negßj, wdfrdams; ;;a;ajh wkqj tu negß ;=< 

wvx.= wï,fha >k;ajh fjkia fõ' tu ksid øjudkhla Ndú; lr wï,fha >k;ajh 

uekSfuka negßj, ;;a;ajh mÍlaId l< yels h'

mia ksheÈhl ixhq;sh ks¾Kh lsÍu" ksYaÑ; mia ialkaOhla ksYaÑ; c, mßudjl 

Èh lr tu c,Sh ødjKfha >k;ajh uekSfuka isÿ l< yels h' ta i|yd Ndú; jk 

øjudkh mdxY= øjudkh kñka ye¢kafõ'

lrÈh hkq by< ,jK idkaøKhla iys; c,h hs' ta ksid lrÈfhys >k;ajh c,fha 

>k;ajhg jvd by< h' tu c,fha >k;ajh uekSug Ndú; flfrk øjudkh 

lrÈh øjudkh kñka y÷kajhs'

rn¾ lsßj, ixhq;sh ks¾Kh lsÍu i|yd fufg%d,ela øjudk Ndú; flf¾'

idrdxYh

 ² hï øjHhl tall mßudjl ialkaOh tu øjHfha >k;ajh f,i ye¢kafõ'

 ²
>k;ajh } 

ialkaOh

mßudj

 ² >k;ajfha iïu; tallh jkafka kg m-3 ^>k ógrhg lsf,da.a?ï& h'

 ² >k;ajh øjHfhka øjHhg fjkia h' tu ksid øjHhl >k;ajh jeo.;a 

fN!;sl rdYshls'

 ² øjhl >k;ajh uekSu i|yd øjudkh keue;s WmlrKh Ndú; lrhs'

 ² øj yd ødjKj, >k;ajh u.ska tajdfha .=Kd;aulNdjh ks¾Kh l<  

yels h'
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01& § we;s ms<s;=re w;ßka ksjerÈ fyda jvd;a .e<fmk ms<s;=r f;darkak'

1' >k;ajfha wka;¾cd;sl  (SI)  tallh jkafka"

       (1)  g ml-1           (2)  g cm-3        (3)  kg m-3  (4)  kg m-2

2' fjkia øj j¾. y;rl 8 000 kg ne.ska jQ iudk ialkaO we;' tajdfha mßud 

my; mßÈ fõ'

 A øjh    -  12 m3    B øjh   -   10 m3

 C øjh    -   8 m3    D øjh   -    6 m3

   fïjdhska >k;ajh jeä u øjh jkafka"

       (1)  A h'   (2)  B h'               (3)  C h'            (4)  D h'

3' øjhl >k;ajh ms<sn| my; m%ldY i,ld n,kak'

A.  øjhl >k;ajh øj ialkaOh u; r|d mj;shs'

B.  øjhl >k;ajh øj mßudj u; r|d mj;shs'

C.  øjhl >k;ajh øj j¾.h u; r|d mj;shs'

fïjd w;ßka i;H m%ldY$m%ldYh jkafka"

   (1) A yd B muKs     (2) B yd C muKs'  

   (3) C muKs     (4) A, B yd C ish,a,u h'

4' fjkia øj j¾. y;rl 0.5 m3  ne.ska jQ iudk mßud we;' tu øjj, ialkaO 

my; mßos fõ'

 P øjh -  400 kg  Q øjh     - 500 kg
 R øjh -  550 kg  S  øjh     -  600 kg

fïjdhska >k;ajh wvqu øjh jkafka"

   (1)  P h'  (2)  Q h'                (3)  R h'            (4)  S h'

5' fjkia øj j¾. y;rl iudk ialkaO i¾jiu Ndck y;rlg oud we;s whqre 

rEmfha oelafõ'

 

    fuu øjj, >k;aj wdfrdayK ms<sfj< ksjerÈj olajd we;af;a l=uk jrKfha o@

             (1)  K < L < M < N         (2)  K < M < L < N       
             (3)  N < L < M < K         (4)  N < M < L < K 

wNHdi
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6' i¾jiu øjudk y;rla øj j¾. y;rla ;=< mj;sk wdldrh my; rEmfha 

oelafõ'

T U V W
 

 fuu øjj,ska >k;ajh jeäu øjh jkafka"

    (1)  T h' (2)  U h'  (3)  V h'  (4)  W h'

02& fodvï hqI ødjKhla ms<sfh, lsÍfï § ,enqKq ksÍlaIK my; oelafõ'

iSks oeóug fmr ødjKfha .s,S mej;=Kq fodvï weg iSks tl;= lrk úg 

ødjKfha u;=msgg meñKqks'

fuu ksÍlaIKhg fya;= fláfhka olajkak'

03& tla;rd øjhl 4 m3 l ialkaOh 3600 kg h' øjfha >k;ajh fldmuK o@

04& ødjKhl >k;ajh 2000 kg m-3 fjhs' ødjKfha 0.25 m3 mßudjl ialkaOh 

fldmuK o@

wNHdi

mdßNdIsl jpk
>k;ajh - Density
øjudkh - Hydrometer
laISrudkh - Lactometer
uoHidrudkh - Alcoholmeter
øjh - Liquid
ødjKh - Solution
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12'1  ffcj úúO;ajh ye¢kaùu

mßir wOHhkh i|yd Tn iyNd.s jQ lafIa;% pdßld ms<sn|j isysm;a lrkak' tu 

pdßldj, § Tn úúO mßir ms<sn| úúO w;aoelSï ,nkakg we;' uqyqÿ fjr<" 

lfvd,dk mßir" jkdka;r" fudaiï jkdka;r iy ;Kìï tjeks mßir lsysmhls' 

hï mßirhl fjfik ish¨ u Ôùka o Tjqka iu. wka;¾l%shd lrk fN!;sl 

mßirh o ^mi" jd;h" c,h& tlaj .;a l, th mßir moaO;shla f,i ye¢kafõ' 

mßir moaO;s lsysmhla oelafjk 12'1 rEmh fyd¢ka wOHhkh lrkak'

12'1 rEmh - mßir moaO;s lsysmhla

jkdka;rhla

;Kìula

lfvd,dk mßirhla

uqyqÿ fjr<la

úúO mßir moaO;sj, fjfik i;=ka yd Ydl úúO fõ' tu mßir moaO;sj, 

fN!;sl mßirh o" foaY.=Ksl idOl o tlsfklg fjkia h' fuf,i mßir moaO;s 

w;r mj;sk úúO;ajh mßir moaO;s úúO;ajh f,i ye¢kafõ'

mßir moaO;sj, fjfik Ôùka ms<sn|j uola is;d n,kak' mßir moaO;s ;=< i;a;aj 

yd Ydl úfYaI fuka u laIqøÔù úfYaI o rdYshla Ôj;a fõ' tu Ôù úfYaI ie,l+ úg 

foay yevh" m%udKh" fmdaIK rgd" m%ckk l%u wd§ ,laIKj, úYd, úúO;ajhla 

oelsh yels h' Ôù úfYaI w;r mj;sk úúO;ajh úfYaI úúO;ajh f,i ye¢kafõ'

ffcj úúO;ajh12
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nelaàßhdjla ^úYd,kh l<&

W,ajd

;DK Ydlh

f.d¿fn,a,d

fmd,a Ydlh

.srjd

12'2 rEmh - Ôù úfYaI lsysmhla

mßir moaO;shl úfYaI úúO;ajh y÷kd .ekSug 12'1 mejrefuys ksr; fjuq'

mejreu 12'1

Tn m%foaYfha fyda mdi,a j;af;a ìï lvla ̂ jk ,eyenla" ;K msÜgkshla" fmdl=Kq 

mßirhla jeks& f;dard.kak' tu ia:dkfha úfYaI úúO;ajh wOHhkh lrkak' 

Tn ,nd .kakd ksÍlaIK weiqfrka my; j.=j iïmQ¾K lrkak'
12'1 j.=j 

yuq jQ Ydl 

úfYaI

yuq jQ i;a;aj 

úfYaI

yuq jQ laIqøÔù 

úfYaI

wOHhkh myiqj i|yd Ôùka" i;=ka" Ydl" laIqø Ôùka f,i j¾. flf¾'

^fuu lafIa;% pdßldfõ § .=rejrhdf.a Wmfoia ms<sme§ug;a" mßirhg ydks fkdlsÍug;a Tfí 

wdrlaIdj ;yjqre lr .ekSug;a j. n,d .; hq;= h'&

tl u úfYaIhlg wh;a Ôùka ;=< fjkialï ;sfí o@ ta ms<sn|j fidhd ne,Sug 12'1 

l%shdldrlfuys ksr; fjuq'



úoHdj | ffcj úúO;ajh 21úoHdj | ffcj úúO;ajh20

l%shdldrlu  12'1

 ² Tfí mka;sfha isák ish¨ u isiqkaf.a ndysr ,laIK ̂j.=fõ i|yka& ksÍlaIKh 

lrkak' tu ksÍlaIK weiqfrka 12'2 j.=j msgm;a lrf.k iïmQ¾K lrkak'

12'2 j.=j 

,laIKh YsIH ixLHdj

1& a& Èj frda,a l< yels

b& Èj frda,a l< fkdyels

2& a& ksoyia lka fm;s we;s

b& we¨kq lka fm;s we;s

3& a& l¿ weia we;s

b& ÿUqre weia we;s

4& a& Rcq ysiflia we;s

b& /<s .eiqKq ysiflia we;s

5& a& ol=K; yqre

b& ju; yqre

12'3 rEmh - Homo sapiens sapiens úfYaIhg wh;a 
úúO ,laIK iys; udkjhska

kQ;k udkjhd Homo sapiens 
sapiens úfYaIhg wh;a fõ' tu 

úfYaIh ie,l+ úg tu úfYaIhg 

wh;a Ôùka ;=< mjd úúO fjkialï 

we;s nj by; l%shdldrlu wkqj Tng 

wjfndaO jkakg we;'

udkjhka ;=< we;s úúO fjkialï 

12'3 rEmfhka o wjfndaO lr .; 

yels h'

Ôù úfYaIhla ;=< mj;sk fuu 

fjkialïj,g fya;=j cdk  

úúO;ajh hs' cdk ms<sn|j Tng 

10" 11 fY%aKsj, § wOHhkh lsÍug 

wjia:dj ,efí'

wu;r oekqug

Ôù foay ffi,j,ska iE§ we;s nj Tn okakd lreKls' fuu ffi,j, we;s 

kHIaáh ;=< j¾Kfoay msysghs' j¾Kfoay u; cdk msysgd we;' Ôùkaf.a 

wdfõKsl .;s ,laIK md,kh jkafka cdk u.sks' tl u úfYaIhlg wh;a 

Ôùka ;=< fjkialï we;s ùug fya;=j fuu cdk úúO;ajh hs'
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Ôùka fjfik mßir moaO;s" úúO;ajhlska hqla; fõ' Ôù úfYaI w;r o úúO;ajhla 

mj;S' tfuka u tl u úfYaIfha Ôùka w;r o úúO fjkialï we;s nj Tng 

wjfndaO jkakg we;' mßir moaO;s úúO;ajh" Ôù úfYaI úúO;ajh yd Tjqkaf.a 

cdk w;r úúO;ajh fmdÿfõ .;a l, ffcj úúO;ajh f,i ye¢kaúh yels h'

12'2  ffcj úúO;ajfha jeo.;alu

mßir moaO;shl iu;=,s;;dj i|yd tys fjfik f,dl= l=vd iEu Ôúfhl= u 

jeo.;a ld¾h Ndrhla bgq lrhs' by< ffcj úúO;ajh we;s úg tu mßir moaO;sfha 

hymeje;au yd ia:dhs;dj o by< hhs'

ffcj úúO;ajh fya;=fldg f.k mßirfha iqkaor;ajh jeä fõ' Y%S ,xldj ffcj 

úúO;ajfhka wkQk rgla nj wms oksuq' wdishdkq l,dmfha jeä u imqIam Ydl" 

Wr.hska" WNhÔùka yd laISrmdhS úfYaI >k;ajh by< rg f,i Y%S ,xldj kï lr 

we;' by< ffcj úúO;ajh ixpdrl wdl¾IKhg m%n, fya;=jls'

ffcj úúO;ajh fya;=fldg f.k Ôù úfYaI w;r ;r.h wvq ù we;' Ôùka ;u 

wjYH;d i|yd ksrka;r ;r.hl fh§ isà' Ydl f,dalh i,ld neÆ úg wdf,dalh" 

bvlv" c,h iy jd;h jeks mßirfhka ,nd .; hq;= wjYH;d i|yd ;r.hl 

fh§ isà' i;a;aj f,dalh wdydr" jdiia:dk" wdrlaIdj" iylrejka f;dard .ekSu 

jeks wjYH;d i|yd ;r. je§ we;' fuu ;r.h wju lr .ekSug ffcj úúO;ajh 

fya;= fõ'

ksoiqkla f,i Ydl c,h ,nd .ekSug olajk ;r.h wju lr .ekSug ffcj 

úúO;ajh fya;= ù we;s wdldrh i,ld n,uq' úúO Ydl uq,a úúO ugÜïj,ska c,h 

,nd .ekSug yev .eiS we; ^12'4 rEmh&'

jdhqf.da,fhka c,h wjfYdaIKh 
lrk uq,a iys; Ydl

u;=mfia uq,a úysÿKq Ydl.eUqrg uq,a úysÿKq 
Ydl

12'4 rEmh - c,h i|yd ;r.h wvq lr .ekSug Ydl uq,a ieliS we;s wdldr lsysmhla

úúO mlaIS úfYaIj, fydgj,a úúO yevfhka hqla; nj wms okafkuq' wdydrj,g 

we;s ;r.h wju lsÍu i|yd fuh jeo.;a fõ' úúO mlaISka úúO wdydr u; 

hefmk w;r tu wdydrh wkqj Tjqkaf.a fydg yev .eiS we; ^12'5 rEmh&'
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12'5 rEmh - mlaISkaf.a fydgj, úúO;ajh

.=uk l=re,a,d Wl=iaid;drdjd .srjd

lDIsl¾ufha § Ndú; lrk fndfyda Ydlj, yd i;=kaf.a fkdysla; o¾Y ̂ Wild types& 
fndfyduhla iajdNdúl mßir moaO;sj, we;' m<sfndaOhskag Tfrd;a;= §u" wys;lr 

mßir ;;a;aj ord isàu" f,v frda.j,g Tfrd;a;= §u wdÈhg fya;=jk cdk fuu 

fkdysla; o¾Yj, we;' tu cdk lDIsl¾ufha § ys;lr f,i Ndú;hg .; yels ù 

;sfnkafka ffcj úúO;ajh fya;=fjks'

ffcj úúO;ajh fya;=fjka tla tla m%foaYj,g wdfõKsl Ôù úfYaI we;s ù we;' 

tla N+f.da,Sh m%foaYhl fyda rgl muKla oelsh yels Ôù úfYaI wdfõKsl úfYaI 

f,i ye¢kafõ' tu wdfõKsl úfYaI ixrlaIKhg ñksid fhduq ù ;sfnkafka o 

fuu mq¿,a ffcj úúO;ajh fya;=fjks'

12'6 rEmh - Y%S ,xldjg wdfõKsl i;a;aj úfYaI lsysmhla

nkaÿ, fm;shd

wfYdal fm;shd

ß,jdj,sl=l=<d

m<d fmd<`.dleysfn,a,d

c, uQ,dY% wdrlaId ùu" mi wdrlaId ùu" foaY.=Ksl idOl ys;lrj mj;ajd .ekSu" 

mßir ¥IKh wju ùu i|yd o ffcj úúO;ajh jeo.;a h' úfkdaodiajdoh" úúO 

m¾fhaIK yd wOHdmksl lghq;= i|yd o ffcj úúO;ajh b;d jeo.;a fõ'

12'3  ffcj úúO;ajh i|yd we;s ;¾ck

ffcj úúO;ajh i|yd úúO ;¾ck mj;S' tu ;¾ck fya;=fjka ffcj úúO;ajh 

ydhkh ùfï ;;a;ajhla Woa.;j we;' ffcj úúO;ajh ydhkh i|yd fya;=" m%Odk 

lreKq folla hgf;a idlÉPd l< yels h'
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iajdNdúl l%shdj,s
w;S;fha isg u úúO iajdNdúl l%shdj,s ksid ffcj úúO;ajh ydhkh ù we;' 

W,aldmd; m;s; ùu" .sks l÷ msmsÍu" <eõ.sks" iqkdñ" kdhhEï yd c, .e,Sï tjeks 

iajdNdúl fya;= lsysmhls'

ksoiqka f,i W,aldmd;hla lvd jeàu fya;=fjka vhsfkdfidarhska laIh jQ nj 

ie,fla' tfuka u ueu;a j|ù hdu i|yd iajdNdúlj f.da,Sh WKqiqu by< hEu 

n,md we;ehs ie,fla ^12'7 rEmh&'

12'7 rEmh - mDÓúfhka j| ù .sh i;a;aj úfYaI lsysmhla
ueu;a vhsfkdairhka

udkj l%shdldrlï
udkj ck.ykfhys YS>% j¾Okh;a iu. Tjqkaf.a wjYH;d imqrd,Su i|yd 

jkdka;r fhdod .ekSu wiSñ; f,i isÿ fjñka mj;S' jkdka;r YS>% f,i ydhkhg 

,la ùu ksid Ôùkaf.a jdiia:dk úkdY fõ' tfuka u úúO f.dvke.s,s" uxudj;a" 

c,dY wdÈh bÈ lsÍu fya;=fjka Ôùkaf.a jdiia:dk LKavkh fõ'

udkj ck.ykh by< hdu fkdfhla mßir .eg¨ i|yd fya;= fõ' iïm;a wê 

mßyrKh iy mßirhg úúO ¥Il tl;= ùu udkj l%shdldrlï ksid ksrka;rfhka 

isÿ fõ' tfia mßirhg tl;= jk ndysr ldrlj, n,mEu fya;=fjka mßirfha 

;=,s;;dj ì£ hdu mßir ¥IKh f,i ye¢kaúh yels h' mdxY=" c,c yd jdhq mßir 

moaO;s fuf,i ¥IKhg ,la ùu ksid tu mßir moaO;s" Ôùkaf.a meje;aug kqiqÿiq 

fõ' fuu fya;= ffcj úúO;ajh i|yd oeä n,mEula we;s lrhs' 

wd.ka;=l wdl%uKldÍ Ôùka mßir moaO;shl jHdma; ùu ffcj úúO;ajh flfrys 

oeä n,mEula we;s lrhs ^12'8 rEmh&'

.|mdk md;Skshï
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12'8 rEmh - m%Odk wd.ka;=l wdl%uKldÍ Ôù úfYaI lsysmhla
gexls iqoaod ukakdjd

cdk úlsrKh l< kj Ôùka mßirhg y÷kajd§u o ffcj úúO;ajhg wys;lr f,i 

n,mE yels h' fï ms<sn|j ksYaÑ;j mejiSug ;ju yelshdjla ke;;a wkd.;fha 

ffcj úúO;ajh i|yd tu Ôùka ;¾ckhla jkq we;ehs ie,lsh yels h'

´fidaka úhk ydhkh yd f.da,Sh WKqiqu by< hdu jeks mdßißl m%Yak ksid isÿ 

jk foaY.=Ksl úm¾hdi o ffcj úúO;ajh ydhkh ùug n,mdhs'

fuu ;¾ck fya;=fjka f,dalh mqrd ffcj úúO;ajh ydhkh isÿ fjñka mj;S' fï 

ksid we;eï Ôù úfYaI ñys;,fhka j|ùfï ;¾ckhg ,laj we;' tneúka ffcj 

úúO;ajh ixrlaIKh isÿ l< hq;= h' idfmalaIj Ôùkaf.a >k;ajh wêl m%foaY 

ffcj úúO;aj WKqiqï l,dm (Hot Spots) f,i ye¢kafõ' WKqiqï l,dmhla f,i 

ye|skaùug wfõKsl cSù úfYaI jeä ixLHdjla isáh hq;= w;r Tjqka i|yd we;s 

;¾ck o jeä úh hq;= h' ffcj úúO;aj WKqiqï l,dmhlg Y%S ,xldj o wh;a fõ' 

tneúka wm rfÜ ffcj úúO;ajh wdrlaId lr .ekSug odhl ùu wm ieuf.a 

hq;=luls'

mejreu 12'2
ffcj úúO;ajh i|yd we;s ;¾ck lsysmhla my; oelafõ' tla tla ud;Dld i|yd 

f;dr;=re /ialr mqj;am;lg iqÿiq ,smshla ilia lrkak'

 ” Èfkka Èk by< hk udkj ck.ykh

 ” jkdka;r úkdY ùu

 ” wdl%uKsl Ôù úfYAI ia:dms; ùu

 ” mßir ¥IKh

 ” mßir iïm;aj, wêl Ndú;h

 ” ´fidak úhk ydhkh iy f.da,Sh foaY.=Ksl úm¾hdi

12'4  mßir moaO;sj, jeo.;a ,laIK
mßirhl jdih lrk Ôùka yd wffcj ix>gl ms<sn| oekqu ,nd .ekSu i|yd 12'3 

mejrefuys ksr; jkak'

mejreu 12'3

 ” mdi,a j;af;a ìï lvla f;dard .kak' tu ìï lfvys yuqjk Ydl" i;=ka 

yd wffcj ix>gl msysá wdldrhg u úksúol ^transparent sheet& 3l fjk 

fjk u w¢kak'

 ” tu úksúol ;=k tlsfklg w;smsys; jk mßÈ ;nkak'
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by; Tn ksr; jQ mejreug iudk mejreula iajdNdúl mßirhla wdY%s;j isÿ lr 

,nd .;a rEm igyka 12'9 rEmfha oelafõ'

12'9 rEmh -

wffcj idOl Ydl

i;=ka w;smsys; l< rEmh

mßirh Ôù ix>gl ^Ydl yd i;=ka& yd wffcj ix>glj,ska iukaú; nj Tng 

wjfndaO jkq we;'

lsishï m%foaYhl Ôj;a jk ish¨ u Ôù m%cd yd Tjqka iu. wka;¾l%shd lrk 

fN!;sl mßirh tlaj .;a l, mßir moaO;shla f,i ye¢kafõ'

ksoiqka (- fmdl=Kla" jkdka;rhla" Èrd.sh Ydl fldghla" .,amr iys; uqyqÿ 

fjr<la" ;Kìula

mßir moaO;shl ,laIK

1' Ôù ix>gl fuka u wÔù ix>gl w;r o wka;¾l%shd isÿfõ'

tu wka;¾l%shd Ôù - Ôù iïnkaO;d" Ôù - wÔù iïnkaO;d yd wÔù - wÔù 

iïnkaO;d f,i m%Odk wdldr ;=kla y÷kd .; yels h'

2' Yla;sh tal ÈYdk;slj .,d hhs'

yß; Ydl ;=< isÿjk m%NdixYaf,aIKfha § iQ¾hhdf.ka ,nd .kakd wdf,dal 

Yla;sh ksmofjk wdydr ;=< ridhksl Yla;sh f,i .nvd fõ' tu Yla;sh wdydr 

odu yd cd, yryd my< fmdaIS uÜgïj, isg by< fmdaIS uÜgï olajd .,d hhs'

3' øjH pl%SlrKh fõ'

Ôùka mßirfhka ,nd .kakd øjH kej; mßirhg ,eîu wLKavj isÿ fõ' 

fufia Ôùka yd mßirh w;r isÿjk wLKav øjH yqjudre ùu mßir moaO;shl 

olakg ,efnk jeo.;a ,laIKhls'

4' iajdh;a; tallhls'

mßir moaO;sh ;=< ksrka;rfhka wka;¾l%shd mj;sk neúka th ffcjf.da,h 

;=< meje;au ;yjqre lrf.k we;'
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mßir moaO;shl olakg ,efnk iïnkaO;d ^wka;¾l%shd& ms<sn| ó<`.g i,ld 

n,uq'

Ôù-Ôù iïnkaO;d
mßir moaO;shl Ôùka yd Ôùka w;r mj;sk wka;¾l%shd Ôù-Ôù iïnkaO;d f,i 

ye¢kafõ' fuu iïnkaO;d mj;ajkqfha my; olajd we;s wjYH;d imqrd .ekSu 

i|yd h'

 ² wdydr
 ² wdrlaIdj
 ² m%ckkh

tjeks wka;¾l%shd i|yd ksoiqka lsysmhla my; oelafõ'

 ² i;=ka úiska Ydl wdydrhg .ekSu'

 ² we;eï úf,damsl i;=ka fjk;a i;=ka wdydrhg .ekSu'

 ² we;eï laIqøÔùka Ôù foay u; hemSu'

 ² we;eï i;=ka jdiia:dk f,i Ydl Ndú;hg .ekSu'

 ² wdrlaIdj i|yd i;=ka Ydl w;r ie`.ù isàu'

 ² Ydlj, mrd.Kh" M, yd îc jHdma;sh i|yd i;=ka jeo.;a ùu'

 ² we;eï Ydl lDókaf.ka khsg%ckSh fmdaIK wjYH;d imqrd .ekSu ̂ lDñ NlaIl 

Ydl&'

 ² Ôjfha wLKav meje;au Wfoid m%ckkh u.ska kj cks;hka ìys lsÍu'

12'10 rEmh - Ôù-Ôù iïnkaO;d lsysmhla

Ôù-wÔù iïnkaO;d

mßir moaO;shl fjfik Ôùka yd wffcj ix>gl w;r mj;sk wka;¾l%shd 

Ôù-wÔù iïnkaO;d f,i ye¢kafõ' Ôúhd jdih lrk ia:dkfhka c,h" jd;h" 

wdf,dalh jeks wffcj idOl ,nd .ekSug jdiia:dkh iu. wka;¾l%shd isÿ lrhs'
 

ksoiqka (- Ydl m%NdixYaf,aIKh i|yd iQ¾h Yla;sh fhdod .ekSu'

 Ydl mfika c,h Wrd .ekSu'

 Ydl yd i;=ka Yajikh i|yd jd;fha Tlaiscka ,nd .ekSu'

 Ydl m%NdixYaf,aIKh i|yd jd;fha ldnka vfhdlaihsâ ,nd .ekSu'

 Ydl m%NdixYaf,aIKfha m%;sM,hla f,i jd;hg Tlaiscka ,nd§u'
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c,h

Tlaiscka

wdydr
yß;

m%o

wdf,dal 

Yla;sh

iQ¾hhd

ldnka 

vfhdlaihsâ

12'11 rEmh - m%NdixYaf,aIKh 

jdiia:dkj, we;s úfYAIs; mßir ;;a;ajj,g .e<fmk mßÈ tys fjfik Ôúka o 

yev .eiS we;' fuh wkqj¾;kh f,i ye¢kafõ' 

ksoiqka - úh<s mßir ;;a;ajj, § W;aiafõokh wju lsÍug Ydl yev.eiS ;sîu'

wÔù-wÔù iïnkaO;d

mßir moaO;shl fjfik wffcj ix>gl w;r mj;sk wka;¾l%shd wÔù-wÔù 

iïnkaO;d f,i ye¢kafõ' 

ksoiqka (- 

 ” c,h u.ska isÿ jk mdxY= Ldokh

 ” iQ¾h ;dmh yd c,h fya;=fldg f.k isÿjk mdIdK ÔrKh

12'12 rEmh - mdxY= Ldokh isÿ jk mßirhla 
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l%shdldrlu  12'2

 ² olajd we;s ìï lfvys ±lsh yels Ydl" i;=ka yd wffcj ix>gl kï lrkak' 

 ² tu mßirfha mj;sk Ôù-Ôù" Ôù-wÔù yd wÔù-wÔù iïnkaO;d fjk fjku 

,shd olajkak'

ksoiqk - Ydl iQ¾h Yla;sh wjfYdaIKh lr m%NdixYaf,aIKh isÿ lrhs

12'13 rEmh  

12'5  iajdNdúl mßir moaO;s yd ks¾ñ; mßir moaO;s

Y%S ,xldj ffcj úúO;ajh w;ska fmdfydi;a rgls' Y%S ,xldj ¥m;la f,i msysàu 

yd rg ;=< uOH l÷lrhla msysàu ksid úúO mßir moaO;s yuq fõ' úúO mßir 

moaO;s msysàu ffcj úúO;ajh wêl ùug fya;=jls'

Y%S ,xldfõ mj;sk mßir moaO;s j¾.SlrKh ms<sn| o< igykla my; olajd we;'

iajdNdúl mßir moaO;s ks¾ñ; mßir moaO;s

iajdNdúl fN!ñl 

mßir

Y%S ,xldfõ mßir moaO;s

iajdNdúl c,c 

mßir

lrÈh

ñßÈh

lsjq,a Èh

lDIsld¾ñl 

mßir moaO;s

ld¾ñl mßir 

moaO;s

ckdjdi mßir 

moaO;s

jkdka;r

;DKN+ñ
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iajdNdúl c,c mßir
iajdNdúl c,c mßir lrÈh" ñßÈh yd lsjq,aÈh f,i wdldr ;=klska y÷kd .; 

yels h' w;súYd, Ôùka m%udKhla fuu mßir wdY%s;j Ôj;a fõ' iajdNdúl c,c 

mßir moaO;s lsysmhla ms<sn| f;dr;=re my; ±lafõ'

.x.d

 ² .x.d" ñßÈh c,h iys; mßir moaO;s fõ'

 ² fndfyda .x.d uOHu l÷lrfha Wia 

ìïj, c,dOdr m%foaYj,ska wdrïN ù 

uqyqog .,d niS'

 ² .,dhk m%foaYj,g ,efnk j¾Idj 

wkqj .x.dj, c, uÜgu wvq jeä fõ'

 ² we;eï .x.d úh<s ld,fha § l=vd Èh 

myrlg iSud fõ'

 ² .x.djl biau;af;a isg fudah olajd 

úúO Ydl yd i;a;aj úfYaI jdih lrhs'    

   ksoiqka (- uyje,s .`." le,Ks .`.

iqúfYaI jeo.;alu

 ² lDIsld¾ñl c, wjYH;d imqrd,Su'

 ² c, úÿ,sh ksmoùu'

 ² m%jdyk lghq;= i|yd fhdod .ekSu'

.xfudah

 ² .x.djla uqyqog .,d nisk ia:dkh 

.xfudah f,i ye¢kafõ'

 ² .xfudafha § lrÈh iy ñßÈh ñY% jk 

ksid lsjq,aÈh iys; h'

 ² lsjq,aÈfha fjfik úúO i;a;ajhska 

tys Ôj;a fõ'

 ² .x.dfjka f.k tk frdkauv yd 

je,s ;ekam;a ùu ksid fv,agd f,i 

ye¢kafjk ;%sfldaKdldr ¥m;a we;s 

fõ'

   ksoiqka (- uyje,s .xfudah - fldâähd¾ 

i           iy ;ïn,.ï fndlalg újD; fõ'

iqúfYaI jeo.;alu

 ² lrÈh yd ñßÈh ñY% ùu je<elaùu'

 ² wd¾Ól jákdlñka hq;a u;aiH úfYaI nyq, ùu'

 ² ffcj úúO;ajh b;d by< ùu'

12'14 rEmh - .x.djla

12'15 rEmh - .xfudah
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l,mqj

 ² je,smr fyda fldr,amr uÕska iaÓrj u 

uqyqfoka fjka jQ kuq;a jif¾ tla ld,hl § 

muKla uqyqo iu. iïnkaO jk lsjq,aÈh 

iys; c,dY l,mq f,i ye¢kafõ'

ksoiqka - ó.uq l,mqj" uvl,mqj" mq;a;,ï 

l,mqj

iqúfYaI jeo.;alu

 ² biaika" ll=¿jka" fn,a,ka jeks i;=ka 

nyq,j fjfik ksid ëjr lghq;= i|yd 

fhdod .ekSu' 

 ² lfvd,dk f,i ye¢kafjk Ydl m%cdj l,mqj wdYs%;j msysghs' tu.ska iuqø 

Ldokh wvq lsÍu'

 ² ixpdrl wdl¾IKh nyq, mßirhla ùu'

.x.dY%s; mßir

 ² .x.djla wdrïN jk ia:dkfha isg uqyqog jefgk ia:dkh olajd we;s .x.dj fomi 

mßirh .x.dY%s; mßirh f,i ye¢kafõ'

 ² msgdr;eks" je,s;,d" j.=reìï hkdÈ mßir 

óg wh;a fõ' 

 ² ú,a¨" .x.dY%s; f;;aìï j¾.hls'

 ² .x.djla jeis ld,fha § msgdr .e,Su ksid 

msgdr;eks ks¾udKh fõ'

   ksoiqka (- kef.kysr È. uyje,s msgdr ;ekak   

iqúfYaI jeo.;alu

 ² ñßÈh ëjr l¾udka;hg fhdod .ekSu'

 ² .x.dj Tiafia .,d tk frdkauv wdÈh wjidokh ùfuka msgdr ;eksj, mi b;d 

idrj;a h' fnda. j.djg fuka u W¿ yd .fvd,a l¾udka;h i|yd o fuu mia 

fhdod .kS'

wNHka;r c,dY

 ² iajdNdúlj ks¾udKh jQ ú,a iy fmdl=Kq fuka u ñksid úiska ks¾ñ; jeõ o 

wNHka;r c,dY f,i ie,lsh yels h'       

 ² f;;a l,dmfha fuka u úh<s l,dmfha o 

±lsh yels fïjd ñßÈh iys; mßir fõ' 

´¨" fk¿ï" udfk,a" flláhd jeks Ydl 

fuka u u;aiHhska" f.ïnka" ueähka" 

i¾mhska" Èhn,a,ka yd c,dY%s; mlaIska ±lsh 

yels h'

   ksoiqka (- mrdl%u iuqøh" l,d jej   

12'16 rEmh - l,mqj

12'17 rEmh - .x.dY%s; mßir

12'18 rEmh - wNHka;r c,dYhla



úoHdj | ffcj úúO;ajh 33úoHdj | ffcj úúO;ajh32

iqúfYaI jeo.;alu

 ² lDIs l¾udka;hg wjYH c,h iemhSu'

 ² ñßÈh ëjr l¾udka;hg fhdod .ekSu'

12'19 rEmh - id.rh

id.rh

 ² mDÓú mDIAGfhka jeä m%foaYhla jid 

isák lrÈh iys; m%foaY id.rh 

f,i ye¢kafõ'

 ² we,a.S" nqyqndjka" fn,a,ka" u;aiHhska 

hkdÈ w;súYd, Ôù m%cdjla id.rfha 

Ôj;a fõ'

ksoiqka (- bkaÈhka id.rh" 

w;a,dka;sla id.rh

iqúfYaI jeo.;alu

 ² ffcj úúO;ajfhka by< mßir moaO;shla ùu'

 ² ¨Kq ksmoùug id.r c,h fhdod .ekSu'

 ² ëjr l¾udka;h isÿ lsÍu'

 ² id.r ;rx. u.ska úÿ,sh W;amdokh lsÍu'

 ² id.r fjr< ixpdrl wdl¾IKh nyq, mßirhla ùu'

12'20 rEmh - f;;aìula

f;;aìï

 ” j¾Ifha jeä ld,hla   c,fhka hg 

ù mj;sk j.=re iys; N+ñ fõ'

 ” ñßÈh" lrÈh fuka u ñksid úiska 

ks¾ñ; f;;aìï we;'

ksoiqka (- wdkú¨kaodj" uq;=rdcfj,

iqúfYaI jeo.;alu

 ” .xj;=r md,kh" N+.; c,h 

fmdaIKh" c,dOdrj, ia:dhS;dj 

mj;ajd .ekSu" foaY.=Ksl úm¾hdi 

wju lsÍu" ffcj úúO;ajh mj;ajd 

.ekSu i|yd jeo.;a fõ'

 ” úúO ksIamdok iy ixpdrl l¾udka;h i|yd o f;;aìï fhdod .efka'

mejreu 12'4

 ” Y%S ,xldfõ msysá iajdNdúl c,c mßir moaO;shla keröu i|yd lafIa;% 

pdßldjla ixúOdkh lrkak' ^.=re;=ud$.=re;=ñhf.a m%Odk;ajfhka&

 ” tu mßirfha ffcj úúO;ajh ms<sn| wOHhkh lrkak'

 ” tys § yuq jQ Ôù úfYaI yd mßir moaO;shg iqúfYaIS jQ ,laIK we;=<;a lr 

fmd;a msxpla ilia lrkak'
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iajdNdúl fN!ñl mßir
Y%S ,xldfõ iajdNdúl fN!ñl mßir moaO;s wdY%s;j mq¿,a ffcj úúO;ajhla 

ksÍlaIKh l< yels h'

iajdNdúl fN!ñl mßir lsysmhl úúO;ajh ms<sn|j f;dr;=re my; ±lafõ'

12'21 rEmh - f;;a j¾Id jkdka;r

jkdka;r

f;;a j¾Id jkdka;r ^ksj¾;k jeis 

jkdka;r$f;;a iodyß; jkdka;r&

 ² j¾Idm;kh jir mqrd u mj;sk 

WIaK f;;a foaY.=Khla we;'

 ² jd¾Isl j¾Idm;kh 2 000 mm g jvd 

by< h'

 ² Lksc m%;spl%SlrKh úYd, f,i isÿ 

fõ'

 ² uqyqÿ uÜgfï isg 900 m olajd m%foaYj, msysghs'

 ² fydr" lSk" ñ,a," y,añ,a, yd keÿka jeks wd¾Ól jákdlñka jeä Ydl nyq, h'

 ² 40 m muK Wiska hqla; >kj jevqKq Ydl msysghs'

 ² Ydlj, uqÿka ia;ÍNjkh ù we;' Ydl u; wmsYdl yd wdfrdayl Ydl nyq, h'

    ksoiqka (- isxyrdc jkdka;rh" lkafk,sh" foÈh.," kdlshdfoKsh jk ixlS¾Kh

   iqúfYaI jeo.;alu

 ² talfoaYsl Ydl yd i;a;aj úfYaI nyq,j fjfia'

 ² rgl c, iïm; iqrlsk iqúfYaI mßirhla f,i ie,lsh yels h'

 ² c, fmdaIl m%foaY f,i l%shd lrhs'

12'22 rEmh - l÷lr jkdka;r

l÷lr jkdka;r

 ² uqyqÿ uÜgfï isg 900 m g jvd by< m%foaYj, 

msysghs'

 ² jd¾Isl j¾Idm;kh 4 000 mm muK fõ'

 ² wêl iq<x iys; ksid Ydl l=re h' weUreKq l|ka 

iys; h' m;% l=vd h' uqÿka me;,s ù we;'

 ² j,aimq" fjr¿" ñysßh" ox yd lSk hk Ydl  

úfYaI o" j÷rd" WKymq¿jd" ovqf,akd" f.dakd hk 

i;a;aj úfYaI o ±lsh yels h'

   ksoiqka (- y.a.," kl,aia by< m%foaY

iqúfYaI jeo.;alu

 ² talfoaYsl Ydl yd i;a;aj úfYaI nyq,j fjfia'

 ² c, fmdaIl m%foaY jk w;r c, uQ,dY% fndfyduhla wdrlaId lrhs'

 ² mdxY= Ldokh wju lrhs'
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úh<s ñY% iodyß; jkdka;r ^fudaiï jkdka;r&

 ² jvd;a Y=IAl fkdjk ^úh<s l,dmSh& m%foaYj, olakg ,efí'

 ² jd¾Isl j¾Idm;kh 1 200 mm isg 1 900 mm muK fõ'

 ² uehs isg iema;eïn¾ olajd §¾> kshx 

iuhla mj;S' 

 ² iodyß; fuka u m;kYS, Ydl fuu 

jkdka;rj, ±lsh yels h'

ksoiqka (- jia.uqj" hd," ú,am;a;=

iqúfYaI jeo.;alu

 ² m¿" nqre;" ùr" fldaka" l¿jr" fj<x" 

fldf<dx" l¿ueÈßh" y,añ,a," fldfydU 

jeks oejuh jákdlñka hq;a Ydl nyq, h'

 ² uqjka" j÷rka" Èúhka" j,iqka" o`vqf,akka 

wd§ i;=ka fuka u w,s we;=ka o ±lsh yels h'

 ² úh<s l,dmfha c,dYj, c, fmdaIl f,i l%shd lrhs'

lgq m÷re yd ,÷ le,E

 ² jd¾Isl j¾Idm;kh 1 250 mm g jvd jeä 

jk w;r WIAK;ajh 34 0C g jeä h' 

 ² fuu m%foaY w¾O Y=Ial l,dm f,i 

ie,fla' 

 ² mßir ;;a;ajj,g Tfrd;a;= fok mßÈ 

m;% l=vd ùu" m;% udxi, ùu" m;% ixLHdj 

wvqùu" lf|a c,h ;ekam;a ùu" lgq iys; 

ùu" lsß iys; ùu jeks wkqj¾;k iys;  h' 

 ² kjykaÈ" mf;dla" o¿la" lfkare" wkaor" trñKshd" fldaudßld jeks Ydl ±lsh yels h'

   ksoiqka (- yïnkaf;dg" mq;a;,u yd ls,sfkdÉÑh hk Èia;%slalj, olakg ,efí'

;DK ìï
Y%S ,xldfõ úúO foaY.=Ksl l,dmj, ±lsh 

yels ;DK ìï ms<sn|j f;dr;=re my; 

±lafõ'

f;; m;k ìï

 ² uqyqÿ uÜgfï isg 2 000 m muK by<ska 

msysghs' wêl j¾Idm;khla iys; h'

 ² idudkHfhka jkdka;rj,g hdnoj 

mj;S' ;DK j¾. yereKq úg ;ksj 

jefvk .ia j¾. o mj;S' uyr;au,a ta w;ßka m%uqL Ydlh fõ' tajd u; Wiakshd 

kï ,hslkh o jefâ' fgÍähï kï m¾Kdx.h o ±lsh yels h' 

   ksoiqka (- fyda¾gka ;ekak" fndam;a;,dj" n.jka;,dj

12'23 rEmh - fudaiï jkdka;r

12'24 rEmh - lgq m÷re yd ,÷ le,E

12'25 rEmh - f;; m;k ìï
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úh<s m;k ìï

 ² f;;a m;kj,g jvd jHdma;j mj;S'

12'26 rEmh - úh<s m;k ìï

 ² udkd keue;s ;DK j¾.h nyq,j 

we;' ñáhdj;a yd l÷ nEjqïj, 

we;s l=vd jkdka;r yereKq úg 

wfkla m%foaY ;DKj,ska muKla 

jeiS we;'

 ² fndfydaúg kshx iufha .skakg 

yiqùfuka ;Kfld< ms<siafia' fï 

ksid fmdf<dj ksrdjrKh ù jeis 

ld,fha § Ldokhg ,la fõ'

   ksoiqka (- W!j fødaKsh" rlajdk

12'27 rEmh - ouk

ouk

 ² fyaka f.dú;efka m%;sM,hla f,i 

my;rg úh<s l,dmfha yuqjk 

;Kìï úfYaIhls'

 ² udkd" b¨la" ng jeks ;DK j¾. o 

Èjq,a" m¨" uhs," udox jeks Ydl o 

nyq, h'

 ² w,s we;=ka jvd;a m%sh lrk mßir 

fõ'

  ksoiqka (- ú,am;a;=j" udÿre Th" 

je,slkao

;,dj

 ² fyaka f.dú;efka m%;sM,hla f,i

12'28 rEmh - ;,dj

my;rg f;;a l,dmfha yuqjk 

;Kìï úfYaIhls' 

 ksoiqka (- y,aÿïuq,a," l¿;r 

Èia;%slalfha yd ud;r 

Èia;%slalfha olakg 

,efí'

úúO ks¾Kdhl wkqj Y%S ,xldfõ fN!ñl mßir moaO;s j¾.SlrKh lr we;' ta 

ms<sn| wjfndaOh ,nd .ekSug 12'5 mejrefuys ksr; jkak'
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mejreu 12'5

rEmfha oelafjkafka Y%S ,xldfõ msysgd we;s fN!ñl mßir moaO;s oelafjk 

is;shuls' tu is;shu fyd¢ka wOHhkh lr tu mßir moaO;s yd tajd msysgd we;s 

ia:dk y÷kd .kak'

12'29 rEmh - Y%S ,xldfõ iajdNdúl mßir moaO;s

uQ,dY%h - Y%S ,xld cd;sl is;shï ix.%yh - mdi,a uqøKh - ñkskafodare fomd¾;fïka;=j
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YS% ,xldfõ mj;sk ks¾ñ; mßir moaO;s
Y%S ,xldfõ mj;sk ks¾ñ; mßir moaO;s m%Odk j¾. ;=klg fjka l< yels h' 

 ² lDIsld¾ñl mßir

 ² ld¾ñl mßir

 ² ckdjdi mßir

12'30 rEmh - j.d ìula

lDIsld¾ñl mßir

 ² wdydr wjYH;dj imqrd .ekSu i|yd 

fnda. j.dj iy i;a;aj md,kh isÿ 

lsÍug ilia l< mßir moaO;shla  

lDIsld¾ñl mßir moaO;shla f,i 

ye¢kafõ'

 ² iajdNdúl mßirj, jHdma;j ;snQ 

we;eï Ydl yd i;=ka ñksid úiska ;u 

md,kh hgf;a talrdYS lr we;s wjia:d  

lDIsld¾ñl mßir ;=< yuq fõ'

 ² ù f.dú;ek" f;a iy t<j¿ j.dj i|yd úfYaIfhka ìï ilia lsÍula isÿ l< 

hq;= h' tfuka u i;a;aj md,kh i|yd o ìï fjka l< hq;= h' fuys § ;DKìï 

i;=ka úiska W,d lEu ksrka;rfhka isÿjk úg Ydl ika;;shla we;s fkdfõ' 

tkï ffcj úúO;ajh iSud iys;j isÿ fõ'

mejreu 12'6

 ” lDIsld¾ñl mßirhla yd iajdNdúl mßirhla w;r fjkialï ixikaokh 

lr j.=.; lrkak'

12'31 rEmh - l¾udka; Yd,djla

ld¾ñl mßir

 ² hïlsis ksIAmdokhla isÿ lsÍug 

wjYH mßÈ hka;% iQ;%" wuqøjH" Y%uh 

yd Yla;s iïm;a talrdYS lrf.k 

f.dvk.k ,o mßir moaO;shla 

ld¾ñl mßir moaO;shla f,i 

ye¢kafõ'

 ² rgla ixj¾Okh lsÍfï § rg 

jeishkaf.a Ôjk ;;a;ajh by< 

kexùug fya;= jk fndfyda oE 

^wdydr" T!IO" ksñ we÷ï" .Dy NdKav" úÿ,s WmlrK iy ikSmdrlaIl øjH& 

úúO l¾udka; weiqfrka isÿ lrhs'
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 ² fujeks ld¾ñl mßir wdY%s; ksuejqï ñksidg fndfyda m%fhdackj;a jk kuqÿ 

tajdhska we;sjk wys;lr n,mEï o ;sfí'

tajd kï" 

1' ld¾ñl mßir ;=< we;s jk wêl Yíoh

2' msg jk úI jdhq" ÿï iy OQ,s

3' wêl ;dmhla msgùu iy ¥Is; c,h c,dYj,g tl;= ùu

4' ydkslr ridhk øjH mßirhg uqod yeÍu

12'32 rEmh - ckdjdihla

ckdjdi mßir

 ² ñksid ;u jdiia:dk msysgqjd 

.;a .%dóh fyda kd.ßl mßirhla 

ckdjdi mßirhla f,i ye¢kafõ'

 ² úúO wjYH;d u; k.rj,g 

ixl%uKh ùu ksid kd.ÍlrKh 

isÿùu fya;=fjka kd.ßl ckdjdi 

YS>%%fhka ìys ù we;'

 ² ckdjdi ìys ùu wúêu;a wdldrfhka 

isÿ ùu ksid mek ke.S we;s .eg¨ rdYshls'

1' bvlv wvq ùu

2' ksis mßÈ wdf,dalh fkd,eîu

3' jd;dY%h wvq ùu

4' frda." jix.; ;;a;ajhg m;a ùu

5' ikSmdrlaIl myiqlï m%udKj;a fkdùu

6' .Dyia: le,s li< bj;a lsÍfï wmyiq;d we;sùu

7' yÈis .sks .ekSïj,ska ydks isÿùu

8' j¾Idjl § msgdr c,fhka hg ùu

9' ixialD;sl yd iudc .eg¨ we;sùu

mejreu 12'7

 ” iajdNdúl mßirhg isÿ jk ydksh wju jk mßÈ iy m%Yia; uÜgñka 

m%fhdack ,nd .ekSug ks¾ñ; mßir ielish hq;= h' fï ms<sn| Tn fhdackd 

lrk l%fudamdh ,ehsia;=.; lrkak'
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idrdxYh

 ² mßirfha Ydl" i;=ka" laIqø Ôùka jdih lrk w;r tu Ôùka we;=¿ Tjqkaf.a 

cdkj, úúO;ajh yd Ôùka fjfik mßir moaO;sj, úúO;ajh ffcj 

úúO;ajh f,i ye¢kaúh yels h'

 ² ffcj úúO;ajh i|yd úúO ;¾ck mj;S' tu ;¾ck fya;=fjka ffcj 

úúO;ajh laIh ùfï ;;a;ajhla Woa.;j we;'

 ² mßir moaO;shl mj;sk Ôù ix>gl fuka u wÔù ix>gl w;r ksrka;rfhka 

wka;¾l%shd isÿ fõ' tajd Ôù-Ôù" Ôù-wÔù" wÔù-wÔù f,iska isÿ úh yels h'

 ² Y%S ,xldfõ iajdNdúl c,c mßir lrÈh" ñßÈh yd lsjq,aÈh f,i wdldr 

;=klska y÷kd.; yels h' .x.d" .xfudah" l<mqj" .x.dY%s; mßir" wNka;r 

c,dY" id.rh hkdÈh óg wh;a fõ'

 ² Y%S ,xldfõ ±lsh yels iajdNdúl fN!ñl mßir" jkdka;r iy ;DK ìï 

f,i wdldr folls' 

 ² f;;a j¾Id jkdka;r" l÷lr jkdka;r" úh<s ñY% iodyß; jkdka;r" 

lgqm÷re yd ,÷ le,E hkdÈ f,i jkdka;r j¾. y;rla ±lsh yels h'

 ² Y%S ,xldfõ ;DKìï f,i f;;a m;k" úh<s m;k" ouk" ;,dj wdÈh 

ye¢kaúh yels h'

 ² lDIsld¾ñl mrsir" ld¾ñl mßir yd ckdjdi mßir hkdÈh Y%S ,xldfõ 

±lsh yels ks¾ñ; mßir fõ'

 ² ffcj úúO;ajh wdrlaId lr .ekSu i|yd odhl ùu wm ieuf.a hq;=luls'

01) § we;s ms<s;=re w;ßka ksjerÈ fyda jvd;a .e<fmk ms<s;=r f;darkak'

1. ffcj úúO;ajh ms<sn| lshefjk ksjerÈ j.ka;sh f;darkak'

1) mßirfha isák ish¨ u Ôùkaf.a úúO;ajh hs'

2) mßirfha isák Ydl i;=ka yd laIqø Ôùkaf.a úúO;ajh hs'

3) mßirfha isák Ydl i;=ka yd laIqø Ôùka iy Tjqkaf.a cdk úúO;ajhhs'

4) mßirfha isák Ydl i;=ka yd laIqø Ôùka we;=¿ Tjqkaf.a cdk úúO;ajh yd 

Tjqka fjfik mßir moaO;sj, úúO;ajh hs'

wNHdi
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2. ffcj úúO;ajh i|yd we;s ;¾ckhla fkdjkafka l=ula o@

1) mßir ¥IKh 2) wdl%uKsl Ôù úfYaI me;sÍu

3) udkj ck.ykh by< hdu 4) ffcj úúO;ajh ms<sn| wOHhkh

3. ffcj úúO;ajfha jeo.;alu ms<sn|j j.ka;s lsysmhla my; ±lafõ'

A by< ffcj úúO;ajhla we;s úg mßir moaO;shl hymeje;au yd 

ia:dhs;dj by< hhs'

B ffcj úúO;ajh fya;=fjka Ôù úfYaI w;r wjYH;d i|yd ;r.h wvq 

ù we;'

C wdfõKsl Ôùka ixrlaIKhg ñksid fhduq ù we;af;a fuu mq¿,a ffcj 

úúO;ajh fya;=fjks'

tajdhska i;H j.ka;s jkafka fudkjd o@

1) A yd B 2) A yd C 3) B yd C 4) A" B yd C ish,a, u

4. my; i|yka tajdhska ks¾ñ; mßirhla f,i ie,lsh yelafla l=ula o@

1) l÷lr jkdka;r

2) fmdl=Kq

3) lDIsld¾ñl ìï

4) f;;a m;k

5. mßir moaO;shla ms<sn|j olajd we;s my; j.ka;s i,ld n,kak'

A. th ;ksj l%shd l< yels neúka iajdh;a; tallhls'

B. Yla;sh tal ÈYdk;slj .,d hk w;r øjH pl%SlrKh fjhs'

C. Ôù-Ôù fuka u Ôù-wÔù øjH w;r o wka;¾l%shd mj;S' 

fïjd w;ßka i;H j.ka;s jkafka"

1) A yd B 2) A yd C 3) B yd C 4) A" B yd C ish,a, u

02) A ;Srefõ i|yka ,laIK iys; mßir moaO;sh B ;Srefjka f;dard hd 

lrkak' 

A ;Srej B ;Srej

l=vd m;% iys; weUreKq l|ka iys; h' f;; j¾Id jkdka;rh

Ydlj, uqÿka ia;ÍNjkh ù we;' f;;a m;k

m¿" ùr" fldaka jeks Ydl nyq, h' l÷lr jkdka;r

uyr;au,a Ydl m%uqL Ydlhla fõ' fudaiï jkdka;r
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03) wkdÈu;a ld,hl mgka mj;sk iajdNdúl mßir moaO;sj,g wu;rj ñksid 

úiska ks¾ñ; mßir moaO;s o oelsh yels h'

1. iajdNdúl mßir moaO;shl we;s jeo.;a ,laIK folla i|yka lrkak'

2. Y%S ,xldfõ we;s ks¾ñ; mßir moaO;s j¾. fudkjd o@

3. ks¾ñ; mßirhla i|yd ksoiqka folla i|yka lrkak'

4. ñksid ks¾udKh l< mßir moaO;shl we;s fmdÿ .eg¨ folla ,shkak'

5. tla;rd ks¾ñ; mßirhl rEm igykla my; ±lafõ' tu mßirh wdY%s; j 

mek ke.sh yels .eg¨ folla yd Bg ms<shï folla fhdackd lrkak'

mdßNdIsl jpk
ffcj úúO;ajh - Bio diversity
mßir moaO;s - Ecosystem
iajdNdúl mßir moaO;s - Natural ecosystem
ks¾ñ; mßir moaO;s - Built ecosystem
mßir moaO;sj, úúO;ajh - Ecosystem diversity
cdk úúO;ajh - Gene diversity
úfYaI úúO;ajh - Species diversity
ffcj idOl - Biotic factors
wffcj idOl - Abiotic factors
lDIsld¾ñl mßir - Agricultural environment
ld¾ñl mßir - Industrial environment
ckdjdi mßir - Settlement environment
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13'1  lD;%su mßirh yd yß; ixl,amh

ffcj úúO;ajh mßÉfþofha § Tn bf.k .;a ks¾ñ; mßir moaO;s oelafjk 13'1 

rEmh flfrys wjOdkh fhduq lrkak'

lDIsld¾ñl mßir ld¾ñl mßir kd.ßl mßir

13'1 rEmh

mDÓúh ìys jQ od isg tys ish¨ foa ks¾udKh jQfha iajdNdúlj hs' kuq;a mDÓúh 

u; ñksid iïNjh ù ld,h .;fj;a u ñksidg wjYH mßÈ iajdNdúl mßirh 

fjkia lsÍu ksid l%u l%ufhka iajdNdúl mßirh fjkqjg ñksid úiska ks¾udKh 

l< mßirhla tkï lD;%su mßirhla ìysùu isÿ úh' ta wkqj ñksid úiska lD;%suj 

ks¾udKh lrk ,o lDIsld¾ñl" ld¾ñl yd kd.ßl mßir moaO;s j¾;udkfha 

olakg ,efí'

mejreu 13'1

 ² wfußld tlai;a ckmofha 

ksõfhda¾lays uEkayegka k.rh 

we;s m%foaYh tod iy wo oelafjk 

o¾Ykhla 13'2 rEmfha oelafõ'

 ² fuu mßir w;r ys;lr yd wys;lr 

,laIK ,ehsia;= .; lrkak'

13'2 rEmh - uEkayegka k.rh

wo

tod

tod fld< mdáka jeiS ;snQ mDÓúh fjkqjg wo mDÓúfhys úYd, m%foaYhl me;sÍ 

we;af;a ckdjdi" l¾udka; Yd,d" j.d ìï hkdÈfhka msreKq lD;%su mßirhls' 

fï fya;=fjka úi|d.; fkdyels .eg¨ iuQyhlg f,dj mqrd fjfik ñksid 

j¾;udkfha uqyqK foñka isà' ñysu; Ôj;a jk m%uqL Ôúhd f,i ie,flk 

udkjhdf.a úoHd yd ;dlaIK lafIa;%fha ÈhqKqj;a iu. wdhq ld,h o jeä ù we;' 

tf,i u ck.yk j¾Okh by< hdu;a iu. ñysu; we;s iSñ; iïm;a wiSñ; f,i 

lD;%su mßirh yd  
yß; ixl,amh13
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mßfNdackh ksid ish¨ u Ôùka .eg¨ /ilg uqyqK md we;' udkj l%shd ksid isÿ 

jk f.da,Sh WKqiqu by< hdu Rcqj yd jl% f,i iEu mßir w¾nqohlg u fya;= ù 

we;'

mDÓúfha iajdNdúl mßirhg ydks fkdjk fyda wju ydks isÿ jk wdldrhg NdKAv 

yd fiajd mj;ajd f.k hdug wjYH ud¾f.damfoaYkh yd m%;sm;a;s wkq.ukh 

lsÍug j¾;udkh jk úg ñksidf.a wjOdkh fhduq ù we;' fuh yß; ixl,amh 

hkqfjka lr,shg meñK we;'

ta wkqj mDÓúfha iajdNdúl mßirhg ydks fkdjk fyda wju f,i ydks jk 

wdldrhg NdKAv yd fiajd mj;ajd f.k hdug wjYH ud¾f.damfoaYkh yd m%;sm;a;s 

wkq.ukh lsÍu yß; ixl,amh hkqfjka ye¢kafõ'

yß; ixl,amh ms<sn| jvd fyd| woyila ,nd .ekSug j¾;udkfha f,dalh ;=< 

yß; ixl,amh l%shd;aul jk ia:dk lsysmhl f;dr;=re úuid n,uq'

13'3 rEmh - c¾uka md¾,sfïka;= f.dvke.s,a,

13'4 rEmh - îðx cd;sl lS%vd ixlS¾Kh

13'5 rEmh - Wayne L. Morse Widú ixlS¾Kh 

c¾uka md¾,sfïka;= f.dvke.s,a,

fuu f.dvke.s,a, i|yd iQ¾h Yla;sh" N+ 

;dmh iy ffcj bkaOk n,d.dr u.ska 

Yla;sh ,nd .kS' óg wu;rj f.dvke.s,s 

mßY%h jd;kh lsÍu i|yd úfYaI 

Wml%u fuka u tys WKqiqu wdrlaId 

lr .ekSu i|yd o l%u fhdod we;' uq¿ 

úÿ,s wjYH;dfjka 80]la f.dvke.s,a, 

;=< u ksmojd .kS' by; l%shdud¾. ksid 

fuys jd¾Islj isÿjk ldnka vfhdlaihsâ 

úfudapkh fgdka 7 000 isg fgdka 1 000 

olajd wju lr we; ^13'3 rEmh&'

Ökfha îðx cd;sl l%Svd ixlS¾Kh

fuu l%Svd ixlS¾Kh ;=< lghq;= i|yd iQ¾h n,h u.ska úÿ,sh ,nd .ekSu yd jeis 

c,h tla/ia lr m%fhdackhg .ekSu isÿ lrhs' iajdNdúlj jd;kh isÿ fõ' fï 

ksid l%Svd ixlS¾Kfha lghq;= wvq úhoulska kv;a;= l< yels h ^13'4 rEmh&'
wfußld tlai;a ckmofha Wayne L. 
Morse Widú ixlS¾Kh

kshx ;;a;ajj,g Tfrd;a;= fok Ydl 

j.d lsÍu u.ska Ydlj,g wjYH c, 

iïmdokh wju lr we;' tfia u 

c,fhka f;dr leisls<s iy wju c, 

m%udKhla Ndú; jk jeisls<s yd kdk 

j;=r u,a u.ska c,h Ndú;h 40]lska 

wvq lr we; ^13'5 rEmh&'
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13'2  lDIsld¾ñl l%shdj,sh

ldnksl f.dú;ek
lDIsld¾ñl mßir moaO;sfha hymeje;au" mdxY= ffcj l%shdldÍ;ajh" ffcj 

úúO;ajh" iy Ôj úoHd;aul pl% jeä ÈhqKq lrjk ksIamdok l%shdj,sh ldnksl 

f.dú;ek f,i ye¢kafõ'

13'6 rEmh - ´iafÜ%,shdfõ K2 ksjdi jHdmD;sh

13'7 rEmh
Bud Clark Commons ksjdi ixlS¾Kh

13'8 rEmh
yß; ixl,amh ±lafjk ixfla;h

´iafÜ%,shdfõ K2 ksjdi jHdmD;sh

fuu ksjdi ixlS¾Kh i|yd Ndú; lr 

we;af;a mqk¾ckkSh Yla;s muKs' fuys 

m%;spl%SlrKh l< ±j Ndú;h" jeis c,h 

m%fhdackhg .ekSu" iQ¾h c, ;dml yd 

m%ldY fjda,aàh mek, Ndú;h jeks oE 

±lsh yels h' fï uÕska úÿ,s iemhqu 55]

lska o" c, iemhqu 53]lska o" fmÜfrda,shï 

jdhq iemhqu 46]lska o wju lr we; 

wfußld tlai;a ckmofha Bud Clark 
Commons ksjdi ixlS¾Kh

fuys WKq c,h ,nd .ekSug iQ¾h c, 

;dml" jeis c,h yd ;dmh wjfYdaIKh 

lrk wdldrfha Ydl jeiaula iys; jy<" 

kdk ldurj, Ndú; jk c,h mú;% 

lr jeisls,s i|yd fhdod .ekSu" WKqiqï 

wjia:dj, újD; jk *hsn¾.a,diaj,ska 

iEÿ cfka, hkdÈh mj;S' fï uÕska 

jirlg n,Yla;s msßjeh wfußldkq 

fvd,¾ 60 000la b;sß fõ ^13'7 rEmh&'

yß; ixl,amfha wruqK fld< mdáka Èiajk 

mßÈ Ydl jeiau jeä lsÍu muKla hehs jrojd 

jgyd fkd.; hq;= h' ta nj by; ksoiqkaj,ska 

ukdjg meyeÈ,s jkjd we;s' f.da,Sh WKqiqu 

by< hdug fya;= jk yß;d.dr jdhq ^ldnka 

vfhdlaihsâ" fuf;aka" khsg%ia Tlaihsâ jeks& 

úfudapkh wju lsÍu o yß; ixl,amfha m%Odk 

wruqKla fõ' tneúka Bg wdOdr jk ish¨ 

l%shdj,s yß; ixl,amhg wh;a h' fï i|yd 

j¾;udk lDIsld¾ñl yd ld¾ñl l%shdj,s ljr 

wdldrhlg isÿ úh hq;= ±hs úuid n,uq'

^13'6 rEmh&'
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ldnksl f.dú;efka m%Odk wx.hla f,i ldnksl fmdfydr Ndú;h ±laúh yels h' 

j.d ìul mfia we;s fmdaIl ,nd f.k iEfok wiajekak j.d ìfuka bj;a lr 

.kakd ksid mfiys fmdaIl W!k;djla we;s fõ' fï fya;=fjka mig msg;ska fmdaIl 

,nd Èh hq;= h' th fmdfydr fh§u u.ska isÿ lrhs' j¾;udkh jk úg fmdfydr 

f,i lD;%su j ilia l< Lksc yd lD;%su j ixYaf,aIKh l< ridhksl øjH wvx.= 

wldnksl fmdfydr fyj;a ridhksl fmdfydr fh§u jeä jYfhka isÿ fõ' kuq;a 

fï fjkqjg Ydluh fyda i;a;ajuh øjH iajdNdúl l%shdj,sj,g ,la ù iEÿKq 

fldïfmdaiaÜ jeks ldnksl fmdfydr fh§u isÿ l< yels h' wldnksl fmdfydr 

Ndú;hg jvd ldnksl fmdfydr Ndú;fha jeo.;alu iïnkaO lreKq lsysmhla 

fufia ±laúh yels h'

 ² wldnksl fmdfydr fh§fuka j.djg ys;lr fndfyda laIqø Ôùka  

fuka u .evú,ka jeks úYd, Ôùka o úkdY fõ' tu.ska mßirfha iajdNdúl  

meje;aug o ndOd u;= fõ'

 ² wldnksl fmdfydr wê ud;% f,i fh§fuka tajd Ydl ksIamdok Tiafia ñksidg 

n,mEï we;s lrhs' tajdfha wvx.= we;eï ner f,day j¾. ñksidf.a foayhg 

we;=¿ ù wys;lr úmdl f.k foa' 

 ² ldnksl fmdfydr Ndú;fha § mq¿,a mrdihl fmdaIl mig tla jqj o wldnksl 

fmdfydr u.ska ,nd Èh yelafla khsÜrcka" fmdiamria" fmdgEishï" i,a*¾ jeks 

fmdaIl lsysmhla muKs'  

 ² ldnksl fmdfydr i|yd úYd, uqo,la jeh l< hq;= ke;' tajd bj; ,k i;a;aj 

fldgia fuka u Ydl fldgia jk msÿre" fld<frdvq" oyhshd" ,S l=vq hkdÈfhka 

wmg u ksIAmdokh lr.; yels h'

 ² ldnksl f.dú;efkka ,nd.kakd iy,a" t<j¿" m,;=re yd m,d j¾. i|yd 

j¾;udk Y%S ,xldfõ ±kque;s ck;dj w;r jeä b,a¨ula mj;s' fï ksid tajd 

j.d lrk f.dùkag fuka u wf,ú lrk fj<÷kag jeä wdodhula ,nd.; yels h'

 ² ldnksl fmdfydr Ndú;h ksid ld,hla iu`. mfia jHQyh jeä ÈhqKq fõ'

ldnksl f.dú;efka ;j;a wx.hla f,i m<sfndaO md,kh i|yd idïm%odhsl 

lDIs Wml%u Ndú; lsÍu y÷kajd Èh yels h' j¾;udkfha m<sfndaO md,kh i|yd 

fhdod.kakd m<sfndaO kdYl W.% úI iys; lD;%suj ixYaf,aIKh l< ridhksl 

øjH fõ' j,a kdYl" lDñ kdYl yd È,Sr kdYl fuhg wh;a fõ' fuu m<sfndaO 

kdYl Ndú;h ;=<ska we.hSug ,la l< fkdyels wdldrfha ydkshla mßirhg 

isÿjk w;r ta fjkqjg idïm%odhsl lDIs Wml%u fhdod .ekSu ;=<ska th j<lajd 

.; yels h' fïjd Ôj úoHd;aul l%u fyda hdka;%sl l%u fyda wd.ñl ms<sfj;a úh 

yels h' m<sfndaO md,kh i|yd fhdod .kakd idïm%odhsl lDIs Wml%u lsysmhla 

my; ±lafõ' 

 ² m<sfndaOhskaf.a ì;a;r fyda lSg wjê úkdY lr ouk fjk;a Ôù ldKav fnda 

lr yeÍu'

 ² lDñ úl¾Il øjH ^oyia fm;shd u,a" fldfydU weg hqI" me`.sß Ydl& fhdod 

f.k m<sfndaO u¾okh lsÍu'

 ² c,h ^úh<sj ;eîu fyda c,h mqrjd ;eîu& u.ska m<sfndaO jHdma;sh md,kh'
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 ² j.d ìu ydkslr lDókaf.ka wdrlaId lr .ekSug rd;%s ld,fha j.d ìfï 

mykla oe,aùu' túg lDóka ta fj; we§ ms,siaiS ñh hhs' fï ksid fuh wdf,dal 

W.=,la f,i ye¢kafõ'

 ² l=Uqrg ì;a;r ù biSfuka miq tajd l=re,a,kaf.ka wdrlaId lr .ekSug jlalfâ 

my<ska Èh fyd,aukla idohs' túg thska kef.k Yíoh ksid l=re,a,ka m,d 

hhs'

 ² f.dhu óhkaf.ka wdrlaId lr .ekSug fmd,a f,,a,la ne.ska iú l< ,S ovq 

l=Uqf¾ ;ekska ;ek isgqjhs' túg nluQKka jeks mlaISka ta u; jid isg óhka 

ovhï lrhs'

 ² l,ska l,g j.d lrk fnda. m%fNao udre lsÍfuka m<sfndaOhska j.d ìfuys 

ia:dmkh ùu j<ls'

mejreu 13'2

jeäysáhkaf.ka wid ±kf.k fyda úoHq;a yd uqø s; udOH weiqßka m<sfndaO md,kh 

i|yd fhdod .kakd idïm%odhsl lDIs Wml%u ms<sn| f;dr;=re tla/ia lr fmd;a 

msxpla ilia lrkak'

Y%S ,dxflah iudcfha È.= ld,hla mej; wd f.dú;ek ms<sn| idïm%odhsl ±kqu 

fkdi,ld yeÍu;a" kùk úoHd;aul ±kqñka ikakoaO fkdùu;a hk fya;= ksid  

wiSñ;j ridhk øjH Ndú; lr isÿ lrk j¾;udk lDIs l¾udka;fha w;=re M, 

f,i ksoka.; jl=.vq frda.h jeks jHikj,g uqyqK §ug f.dúkag isÿ ù we;' 

fuhg wu;rj p¾u frda." iakdhq frda. jeks wdndO o iq,n fõ'

c, l<ukdlrKh

—wyiska jefgk tla Èh ìola j;a m%fhdackhg fkdf.k uqyqog .,d hdug bv 

fkdfouq˜ hkqfjka fmr od uyd mrdl%undyq rc;=ud úiska i|yka lr we;' tu.ska 

fmkajd we;af;a c, l<ukdlrKfha we;s jeo.;aluhs' wm w;S;fha isg u ldIs 

l¾udka;h i|yd mßir ys;ldñ f,i c, l<ukdlrKh isÿ l< f,dalfha m%:u 

iy tl u cd;sh fõ' jir oyia .Kklg fmr isg wo olajd u ,laI .Kkl 

ck;djlf.a Èú ißlr .ekSug ud ye`.s odhl;ajhla fok jeõ" wuqKq yd jdß ud¾. 

jeis c,h ixrlaIKh i|yd lÈu ksoiqka h ^13'9 a rEmh&'

13'9 b rEmh - jejl m%Odk wx.

jej

we,

msgjdk

.`.

jeõ neïu
fidfrdõj

r<mkdj

ìfida fldgqj

j
eõ

 b
iau;a; 

13'9 a rEmh - mrdl%u iuqøh
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c, iïmdokh ÿ¾j, m%foaYhl f.dú;eka lghq;=j,g c,h ,nd .ekSfï wruqKska 

.Õla fyda Thla fyda tajdfha YdLdjla fhdod f.k ;ekQ jdßud¾. w;S;fha Ndú; 

úh'

úYd, ;eks;,d m%foaYj, my;a ìï m%foaY jgd neñ ne| j¾Id c,h wjqreoao 

mqrd m%fhdackhg .ekSug /ia l< jeõ moaO;s tl, Ndú; úh' j¾Idj fkdue;s 

l,dmj,g jdß moaO;s Tiafia jefjka jejg c,h .,d hñka c,h /ialr ;nd 

.ekSug jeõ WmldÍ úh' jejl fmdÿ ie,eiaul we;s wx. i,ld ne,Sfuka fl;rï 

mßir ys;ldó f,i jdß ;dlaIKh Ndú; lr we;s oehs meyeÈ,s fõ ^13'9 b rEmh&'

13'10 rEmh - ksfjil 
jeis c,h /ia lsÍug 
fhdod we;s Wml%uhla 

jeis c,h /ia lsÍu

jeis c, ixrlaIKh i|yd ;ks mqoa.,fhla f,i  

wmg o .; yels l%shdud¾. we;' fï i|yd ksjdi yd fjk;a 

f.dvke.s,sj, jy,hg ,efnk j¾Id c,h tl;= lr kshx 

ld,fha § m%fhdackhg .; yels h ^13'10 rEmh&'

13'11 rEmh - ìxÿ c, 
iemhqu

ìxÿ c, iemhqu

oekg Ndú; lrk b;d u ld¾hlaIu 

yd iQlaIu c, iïmdok l%uh hs' 

fuys § c, m%Njfha isg m%Odk 

k<hlska wdrïN jk md¾Yaúl 

k< iEu fnda.hl u uQ, uKav,h 

wdikakfhka fhdod we;' fuu 

k<j, we;s úfudapl ^emmiters& kï l=vd Wmdx.j,ska c,h 

ìxÿ f,i jEiafia' uQ, uKav,hg muKla c,h jEiafik 

neúka c,h wmf;a fkdhk w;r j,a me<Eá j¾Okh md,kh 

fõ ^13'11 rEmh&'

N+ñ l<ukdlrKh

N+ñ iïm; Ndú;h yd ixj¾Okh l<ukdlrKh lsÍu N+ñ l<ukdlrKh f,i 

ye¢kafõ' 

N=ñh lDIs l¾udka;h i|yd Wmia;r imhhs' kuq;a th Ndú; lsÍfï § mßirhg 

hym;a fuka u whym;a n,mEï o we;s úh yels h' mj;sk N+ñfhka Wmßu 

m%fhdack fkd.kafka kï jk j.d iys; N+ñ w¨;ska j.d lghq;=j,g fhdod 

.ekSug ñksid fm<fò' túg jk.ykh wvq fõ' tkï yß; jeiau wvq fõ' fï 

ksid N+ñ l<ukdlrKh yß; ixl,amh uQ,sl lrf.k isÿ l< hq;= h' 
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lDIsld¾ñl N+ñ l<ukdlrKh lsÍfï § wjOdkh fhduq l< hq;= lreKq lsysmhla 

my; i|yka fõ'

 ² nEjqï m%foaY ixrlaIKh l< hq;= fõ'

 ² nEjqï wêl l÷ m%foaY j.d lghq;= i|yd Ndú; lsÍu wk;=reodhl fõ'

 ² wêl j¾Idj u.ska ord.; fkdyels c, Odß;djla flá ld,hla ;=< m;s;  

ùfï § l÷ kdh hdug ,la fõ'

 ² j.d N+ñ ;=< w;=refnda. j.d lsÍfuka N+ñfhka Wmßu m%fhdackh .ekSu'

kso(- f;a j.dj iu. fmd,a" rn¾" .ïñßia jeks wd¾Ól fnda. j.dj

 rn¾ j.d bvïj, fldfldajd j.d lsÍu

 f.dhï j.d lrk l=Uqrej, kshr u; lDIs fnda. j.dj

 ² c, fmdaIl m%foaY j.d lghq;= i|yd fhdod fkd.; hq;= h'

N+ñhl mdxY= idOlj, .=Kd;aul nj by< uÜgul ;nd .ekSug my; l%u 

wkq.ukh lrkq ,nhs'

 ² lDIs l¾udka;hg iqÿiq mdxY= jhkhla we;s lsÍu'

 ² c,h yd jd;h fyd¢ka r|d mj;sk f,i mdxY= jHqyh jeä ÈhqKq lsÍu'

 ² N+ñh ;=< hym;a c,jyk moaO;shla ilia lsÍu'

 ² ldnksl fmdfydr fh§u u.ska mfia .=Kd;aul nj by< kexùu'

 ² N+ñfha ta ta ia:dkj,g jvd;a iqÿiq fnda. fh§u'

13'12 rEmh - l<ukdlrKh lrk ,o j.d N+ñhla

;sridr jQ lDIsld¾ñl N+ñ l<ukdlrKh ;=<ska w;am;a lr.; yels jdis lsysmhla 

my; olajd we;'

 ² ksIamdok M,odhs;dj jeä ÈhqKq ùu'

 ² ksIAmdok wjodku wvq ùu'

 ² iajdNdúl iïm;aj, iy mfia yd c,fha .=Kd;aul nj by< kexùu'

 ² wd¾Ól jákdlu jeäÈhqKq ùu'

 ² wdmod wju ùu'

 ² mßirhg isÿjk ydks wju ùu'
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N+ñ l<ukdlrKfha § fuka u by< M,odhs;djla uq,a lr.;a j.d l%u lsysmhla 

my; i|yka fõ'

 ² ñY% fnda. j.dj tl u ìï lvla ;=< tla m%Odk fnda.hla iu. ;j;a 

fnda. tlla fyda lsysmhla j.d lsÍu ñY% fnda. j.dj f,i 

ye¢kafõ' fï ;=<ska m%;s,dN .Kkdjla ,nd.; yelsh'

 ² ;=,kd;aulj mfika fmdaIl ,nd .ekSu isÿjk ksid 

mfia .=Kd;aul nj wdrlaId fõ' 

 ² úúO j¾.fha fnda. we;s ksid j,a me<eá j¾Okh yd 

lDñ m<sfndaOl ydks wju fõ'

 ² wys;lr ld,.=K ;;a;ajj,g Tfrd;a;= foñka Ydl 

frda. u¾okh lrhs'

 ² iuia; wiajekak j¾Okh lrhs'

 ² jeä wiajkq ,nd  fok m%fNao Ndú; lsÍu u.ska iSñ; 

iïm;aj,ska Wmßu m%fhdackh w;am;a lr fohs'

 ² YIH udre l%uh YIH udrej fyj;a fnda. udrej f,i ye¢kafjk fuu 

j.d rgdfõ lsishï ms<sfj<lg wkqj fnda. lsysmhla 

tl u N+ñfha lkakfhka lkakhg j.d lsÍu isÿ lrhs' 

YIH udre l%ufha § isõ fnda. udrej nyq,j Ndú; lrhs' 

fuys § OdkH fnda.hla" rks, fnda.hla" w, fnda.hla yd 

fjf<|$t<j¿ fnda.hla fhdod .ekSu isÿ lrhs' 

 ² úúO fnda. j¾. j.d lsÍfuka mfia iEu ia;rhlu 

wvx.= fmdaIl ,nd .efka'

 ² úúOdldrfhka ìï ieliSu ksid mfia fN!;sl" 

ridhksl yd ffcj .=Kdx. jeä ÈhqKq fõ'

 ² ffcj ;dlaIKh 

u.ska jeä ÈhqKq 

l< fnda. j.dj

ffcj ;dlaIKh fhdod f.k Ydl jeä ÈhqKq lsÍfï § 

tajd ksh`.hg Tfrd;a;= §u" frda. yd m<sfndaO ydksj,g 

m%;sfrdaë ùu" Ydl ksIamdokj, fmdaIK .=Kh yd rih 

jeä lsÍu isÿ lrhs'

kso(-

 ² fouqyqï lsÍu u.ska .=Kd;aul nfjka by< Ôù m%fNao 

ksmojd .ekSu'

 ² ydkslr .=,a,ka úfYaIhlg m%;sfrdaë bß`.= Ydl 

ksmoùu'

 ² m<sfndaO i|yd m%;sfrdaë ù m%fNao ksmoùu'

 ² úgñka A wvx.= lr rka iy,a ksmoùu'

 ² jeä wiajekakla ,nd fok fnda. m%fNao ksmoùu'
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miq wiajkq ;dlaIKh

13'13 rEmh - fnda. wiajekak l%udkql+,j wiqrd we;s 
wdldrh

j.djl wiajkq fk<d .;a jyd u 

.=Kd;auh /flk mßÈ tajd msßisÿ 

lr" j¾. lr" weisÍu isÿ lsÍu miq 

wiajkq ;dlaIKh f,i ye¢kafõ 

^13'13 rEmh&' miq wiajkq l%shdj,shg 

wiajkq fk<d .ekSu" wiajkq weisÍu" 

m%jdykh iy úlsKsu hk mshjr 

we;=<;a fõ'

Y%S ,xldfõ miq wiajkq ;dlaIKh 

b;d my< uÜgul mj;sk nj 

±l.; yels h' úoHdkql+,j 

wiajkq fk<Sug;a" tajd weisÍug;a" 

m%jdykh isÿ lsÍug;a wm rfÜ t;rï Wkkaÿjla olajk njla fkdfmfka' fï 

fya;=fjka ksIAmdokj,ska jeä fldgila mßfNdackhg fkdf.ku bj;,hs' tu.ska 

ksIAmdolhdg fuka u fjf<kaodg o ,efnk wdodhu wvq jk w;r ksIAmdokj, ñ, 

by< hdug o fya;= ù we;' ;j o miq wiajkq ;dlaIKh ÿ¾j, ùu ksid ck;djg 

Wiia uÜgfï wdydr mdßfNdackhg we;s wjia:dj o wysñ ù f.dia we;'

13'3  ld¾ñl l%shdj,sh

ridhksl øjH Ndú;h
wm tÈfkod úúO wjYH;d i|yd ridhksl øjH Ndú;hg yqre ù we;' tajd my; 

wdldrhg ±laúh yels h'

 y wdydrj,g tl;= lrk øjH (Food additives)
 y fYdaOkldrl (Cleaning agents)
 y T!IO (Medicines) 
 y úIîc kdYl (Disinfectants)
 y rEm,djKH øjH (Cosmetics)
 y wdf,amk ;Ska; (Paints)

fuu ridhksl øjH fndfyduhla lD;%suj ixYaf,aIKh l< øjH jk w;r we;eï 

tajd mßirhg tl;= jQ miq È.= l,la hk;=re ta wdldrhg u /£ mj;S' tjeks øjH 

Ydl u.ska Wrdf.k wdydr odu Tiafia .,d hEfuka ñksidg wys;lr m%;sM, we;s 

lrhs' T!IO m%;sfrdaê jHdêcklhska we;sùu yd iuyr ridhk øjH fyda¾fudak 

wkqldrl f,i yeisÍu ksid mqoa.,hka ;=< fyda¾fudak wiu;=,s;;d we;sùu o fï 

w;r fjhs' fuu ridhksl øjH u.ska mßir iu;=,s;;dj ì| jeàu isÿ fõ' fï 

fya;=fjka fuu ridhksl øjH Ndú;h yels ;rï wju lsÍu fyda fïjd fjkqjg 

fhdod.; yels iajdNdúl wdfoaYl Ndú; lsÍu isÿ l< hq;= h' ta i|yd .; yels 

l%shdud¾. lsysmhla my; ±lafõ'

 ² lD;%su rildrl fh¥ wdydr mßfNdackfhka yels muK je<lSu iy lD;%su 

rildrl fjkqjg l=¿nvq jeks iajdNdúl rildrl ksjfia u idod f.k Ndú; 

lsÍu'
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 ² úIîc úkdY lsÍu i|yd wfma me/kakka wkdÈu;a ld,hl isg Ndú; l< ly" 

fmreïldhka jeks foa yels muK Ndú; lsÍu'

 ² iu meyem;a lr .ekSug wdf,am lrk fjf<|fmdf<a we;s ms<sld ldrl" riÈh 

wvx.= l%Sï j¾. fjkqjg iajdNdúl T!Iëh ksmehqï Ndú; lsÍu'

f.dvke.s,s bÈlsÍu

yß;d.dr jdhq úfudapkh j<lajk fyda wju odhl;ajhla fok mßÈ ;kk 

,o f.dvke.s,a," yß; f.dvke.s,a,la ^Green building& f,i ye¢kafõ' yß; 

f.dvke.s,s ks¾udKfha § wjOdrKh l< hq;= uQ,sl lreKq lsysmhla we;' 

tkï"

 ² f.dvke.s,s mßY%h Wmßu Ydl jeiaulska iukaú; ùu'

 ² iqmsßisÿ jd;dY%h ,nd .ekSug yels fodr" cfk,a" ljq¿ ;sîu'

 ² wmøjH m%udKh wju jk mßÈ øjH l<ukdlrKh lsÍu'

 ² n,Yla;sh ld¾hlaIuj mßfNdackh i|yd ie,iqï ;sîu'

 ² c,h ld¾hlaIuj mßfNdackh lsÍu'

 ² iajdNdúl øjH fhdod .ksñka f.dvke.Su'

 ² kv;a;= msßjeh wju lsÍug iqÿiq ksjdi ie,iqula ùu'

 ² iajdNdúl wdf,dalh fyd¢ka ,nd .ekSug yels ie,iqula ;sîu'

yß; f.dvke.s,s ixl,amh u.ska mßirhg wju ydkshla jk mßÈ mßirfha iïm;a 

N=la;s ú£ug yels fõ' tfia u fidnd oyfuka Wmßu m%fhdack .ekSfï wjia:dj 

,efí' fï i|yd ;dlaIKh o Ndú; l< yels h'

ksoiqka (-  ² Ydl jeiaula fhdod mj;sk ;dmh wju lsÍu'

 ² iQ¾h fldaI u.ska úÿ,sh ,nd .ekSu

 ² iQ¾h c, ;dml u.ska kdk ldur i|yd WKq c,h ,nd .ekSu

 ² iajdNdúl wdf,dalh yd jd;dY%h jeämqr ,efnk mßÈ úYd, cfka,

   fh§u yd f.dvke.s,af,a yev;, ks¾udKh lsÍu'

13'14 rEmh - yß; ixl,amhg wkqj ks¾udKh l< f.dvke.s,a,la
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yß; m%jdykh 
kùk f,dalfha ;dlaIK ÈhqKqj;a iu. m%jdyk lghq;=j, úYd, fmr<shla isÿ ù 

we;' iqj myiqj" ld¾hlaIu;dj fuka u M,odhS;dj by< .sh o fï u.ska §¾> 

ld,Skj isÿjk wys;lr n,mEï wkd.; mrmqrg úYd, ydkshla we;s lrhs' NdKav 

m%jdykh fuka u ckhdf.a m%jdyk lghq;= i|yd Èklg f,dalfha w;súYd, bkaOk 

m%udKhla ojd,hs' fuys m%;sM,h jkafka jdhqf.da,hg yß;d.dr jdhq ^CO2, NO2& 

úYd, m%udKhla ksoyia ùuhs' —g¾fnda˜ tkaðka iys; jdyk Ndú;fha § iïmSvk 

jdyk fmg%,a iu. ojd,Sfuka CO2 jdhqjg wu;rj NO2 jdhqj o úYd, f,i uqod 

yÍ' fï ksid m%jdyk lghq;=j, § yß;d.dr jdhq úfudapkh wju lrk m%jdyk 

l%u i|yd wjOdkh fhduq úh hq;= h' yß; m%jdykh f,i y÷kajkafka fujeks 

l%shd wkq.ukh lsÍu hs'

ksoiqka (-

 ² ;ks mqoa., jdyk Ndú;h wju lsÍu

 ² bkaOk jeh wju fyda wjYH fkdjk m%jdyk l%u Ndú;h ^mhska" 

mdmeÈfhka hdu&

 ² fouqyqï jdyk Ndú;hg myiqlï ie,iSu yd Wkkaÿ lrùu

 ² iQ¾h fldaI fyda úÿ,s fldaI fhdod jdyk Ndú;h m%j¾Okh lsÍu

 ² we<" fod<" .x.d Tiafia m%jdykhg myiqlï ie,iSu

wdydr" yd NdKav m%jdykfha § úYd, bkaOk jeh ùula isÿjk neúka —wdydr 

iemhqï˜ .Kk wvq lsÍu o l< yels fõ' úfoaYfhka wdkhkh lrk wdydr fjkqjg 

foaYSh wdydr Ndú;hg yqre ùu b;d jeo.;a fõ' flfia fyda m%jdykfha § yß;d.dr 

jdhq úfudapkh wju lrk l%shdud¾. .ekSfuka iEu mqoa.,fhl=g u f.da,Sh w¾nqo 

wju lsÍug odhl úh yels h'

mejreu 13'3

yß; m%jdykh i|yd Tng .; yels l%shdud¾. ,ehsia;=jla ilia lrkak' 

.=re;=udf.a iyh we;sj tu ,ehsia;=j mka;shg bÈßm;a lr ifydaor isiqkaf.a 

woyia yd fhdackd ,nd.kak'

by; idlÉPd l< iEu lreKlska u fmkS hkafka ñksid úiska ish iqL úyrKh 

i|yd mßirh fjkia lrñka iSñ; iïm;a wiSñ; f,i mßfNdackh lsÍfï rgdjla 

wkq.ukh lrk njhs' tfuka u mßir iïm;a rfÜ ck.ykh w;r muKla 

fkdj wfkla Ôùka ldKav fj;g o iu fia fn§ hdula o isÿ fkdjk nj fmfka' 

ñksiqka w;ßka fndfyda msßila fuf,i mßir iïm;a wksis f,i Ndú; lsÍu ksid 

f.da,Sh w¾nqo /ila yg f.k we;' f.da,Sh WKqiqu j¾;udkfha muKla fkdj 

wkd.;fha by< hdfï m%jK;dj bka nrm;, u .eg¨j fõ' fï i|yd bjy,a jk  

yß;d.dr jdhq úfudapkh lsÍfï ld¾hhkaf.ka yels ;rï bj;a ùu ñksidf.a mQ¾K  

j.lSu fõ'
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Wmf;a isg ñh hk ;=re u wmf.a iEu l%shdjla u m%uqLj yß;d.dr jdhqj jk 

CO2 ksmoùug bjy,a fõ' CO2 ksmoùu isÿ fkdjk lsisu l%shdjla wm úiska 

isÿ fkdlrk nj úu¾YkYS,Sj ne¨jfyd;a jegfykq we;' fuh wjfndaO lr 

.ekSug fyd| u u. wmf.a —ldnka mshigyk˜ ms<sn| úuis,su;a ùuhs' ldnka 

msh igyfkka m%ldY jkafka mqoa.,fhl=f.a l%shd l,dmh ;=<ska j¾Ihl §  

jdhqf.da,hg uqodyßk CO2 m%udKh ^fuá%la fgdka& fldmuK o hkakhs' wmf.a 

lEu" îu" we÷ï" /lshd" lDIs ksIamdok" m%jdykh jeks ´kE u ld¾hl § ldnka uqod 

yeÍu úYd, jYfhka isÿ fõ' 

m%jdykh ie,l+ úg zzwdydr ie;mquZZ o fuf,i ueksh yels h' ;j;a m%n, .eg¨jla 

jk mdkSh c,h ys`. ùu o zzc, mshigykZZ u.ska myod Èh yels h' wdydr ie;mqu" 

ldnka mshigyk yd c, mshigyk ms<sn|j 11 fY%aKsfha § úia;rd;aulj wOHhkh 

lrkq ,efí'

wu;r oekqug

ldnka mshigyk

mqoa.,fhla" ksIamdokhla" l%shdjla fyda wdh;khla fya;=fldg f.k ksYaÑ; ld, 

mßÉfþohl § úfudapkh jk uq¿ ldnka vfhdlaihsâ jdhq m%udKh ldnka md 

igyk f,i ye¢kafõ' úYd, o;a; m%udKhla wjYH ùu;a" ldnka vfhdlaihsâ 

jdhqj iajdNdúl j ksIAmdokh ùu;a ksid iïmQ¾K ldnka mshigyk ksYaÑ;j 

.Kkh lsÍu wmyiq h'

c, mshigyk

lsishï mqoa.,hl= fyda lKavdhula u.ska NdKav yd fiajd ksIamdokfha § fyda 

iemhSfï § mßfNdackh lrk ñßÈh c,h m%udKh c, mshigyk f,i ye¢kafõ'

wdydr ie;mqu

lsishï wdydrhl tall ialkaOhla th ksmojk ia:dkfha isg mßfNdackh lrkq 

,nk ia:dkh olajd f.jd hk ÿr tu wdydrfha ie;mqï w.h f,i ye¢kafõ' 

wm wdydr fõ,l § wdydrhg .kakd wdydr m%udKh yd tajd ksIAmdokh lr we;s 

ia:dkh wkqj wdydr ie;mqu fjkia fõ'
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idrdxYh

 ² mdÓúfha iajdNdúl mßirhg ydks fkdjk fyda wju f,i ydks jk wdldrhg 

NdKAv yd fiajd mj;ajd f.k hdug wjYH ud¾f.damfoaYkh yd m%;sm;a;s 

wkq.ukh lsÍu yß; ixl,amh hkqfjka ye¢kafõ'

 ² f.da,Sh WKqiqu by< hdug fya;= jk yß;d.dr jdhq úfudapkh wju lsÍu o 

yß; ixl,amfha m%Odk wruqKla fõ' 

 ² yß; ixl,amh wkq.ukh lsÍug j¾;udk lDIsld¾ñl yd ld¾ñl l%shdj,s 

úYd, mßj¾;khlg ,laúh hq;= h'

 ² lDIsld¾ñl mßir moaO;sfha hymeje;au" mdxY= ffcj l%shdldÍ;ajh" ffcj 

úúO;ajh" iy Ôj úoHd;aul pl% jeä ÈhqKq lrjk ksIamdok l%shdj,sh 

ldnksl f.dú;ek f,i ye¢kafõ'

 ² ldnksl f.dú;efka m%Odk wx.hla f,i ldnksl fmdfydr Ndú;h ±laúh 

yels h'

 ² ldnksl f.dú;efka ;j;a wx.hla f,i m<sfndaO md,kh i|yd idïm%odhsl 

lDIs Wml%u Ndú; lsÍu y÷kajd Èh yels h'

 ² jej hkq yß; ixl,amfhka wkQk moaO;shls' jejl fmdÿ ie,eiaul we;s 

wx. i,ld ne,Sfuka fuh ikd: jkq we;'  

 ² N+ñ iïm; Ndú;h yd ixj¾Okh l<ukdlrKh lsÍu N+ñ l<ukdlrKh 

f,i ye¢kafõ' 

 ² j.djl wiajkq fk<d .;a jyd u .=Kd;aul nj /flk mßÈ tajd msßisÿ lr" 

j¾. lr" weisÍu isÿ lsÍu miq wiajkq ;dlaIKh f,i ye¢kafõ'

 ² fhdod .kakd n,Yla;sh" c,h yd øjH Ndú; lsÍfï by< ld¾hlaIu;djla 

iys; iy mßirhg;a ñksidg;a we;sjk n,mEu wju jk wdldrfha 

f.dvke.s,s bÈlsÍu yß; f.dvke.s,s fyj;a ;sridr ks¾udK ixl,amfha 

uQ,sl wruqK fõ' 

 ² yß;d.dr jdhq úfudapkh wju lrk m%jdyk l%u fhdod .ekSu yß; m%jdykh 

f,i ye¢kafõ'
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01& § we;s ms<s;=re w;ßka ksjerÈ fyda jvd;a .e<fmk ms<s;=r f;darkak'

1' yß; ixl,amh hkafkys woyi oelafjk j.ka;s lsysmhla my; i|yka fõ'

A - fld< mdáka Èiajk mßÈ Ydl jeiau jeä lsÍu'

B - f.da,Sh WKqiqu by< hdug fya;= jk yß;d.dr jdhq úfudapkh wju 

lsÍu'

C - mDÓúfha iajdNdúl mßirhg ydks fkdjk fyda ydksh wju jk 

wdldrhg NdKAv yd fiajd mj;ajdf.k hdu'

tajd w;ßka i;H j.ka;sh$ j.ka;s f;darkak'

 ^1&  A  muKs   ^2&  A  yd B muKs

 ^3&  A  yd C muKs  ^4&  A" B yd C ish,a,

2' iQ¾h Yla;sh Ndú;hg .ekSu yß; ixl,amhg wdOdrhla f,i ie,flkafka"

^1& mDÓúfha iïm;a wdrlaId jk ksid h'

^2& yß;d.dr jdhq úfudapkh wju jk ksid h'

^3& jeä jYfhka Yla;sh ksmoúh yels ksid h'

^4& oyj,g muKla ,efnk ksid h'

3' my; i|yka øjH w;ßka ldnksl fmdfydr ksIAmdokhg fhdod .; fkdyels 

øjH f;darkak'

 ^1& msÿre  ^2&  oyhshd ^3& fld<frdvq  ^4& fmd,s;Ska

4' fldïfmdaiaÜ fmdfydr iE§u i|yd Ndú; l< yels øjH muKla wvx.= 

ms<s;=r l=ula o@

^1& msÿre" fld< frdvq" f.du" i;a;aj uQ;%

^2& msÿre" fld< frdvq" fmd,s;ska" f.du

^3& ma,diaála" msÿre" fld< frdvq" i;a;aj uQ;%

^4& m;a;r lvodis" msÿre" fld< frdvq" f.du

5' miq wiajkq ;dlaIKh ms<sn| my; i|yka lreKqj,ska wi;H ljrla o@

^1& wiajkq fk<d.;a jyd u .=Kd;auh /flk mßÈ tajd msßisÿ lr" j¾. lr" 

weisÍu isÿ lsÍu miq wiajkq ;dlaIKh f,i ye¢kafõ' 

^2& wiajkq fk<d .;a jyd u tajdg l,a;nd .kakd øjH fh§u miq wiajkq 

;dlaIKfha m%Odk wruqK fõ' 

^3& wiajkq fk<d .ekSu" wiajkq weisÍu" m%jdykh" úlsKSu hk lreKq miq 

wiajkq l%shdj,shg wh;a h'

^4& miq wiajkq ;dlaIKh ÿ¾j, ùu ksIAmdokj, ñ, by< hdug fya;= fõ'

wNHdi
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6' yß; f.dvke.s,s bÈlsÍfï § wkq.ukh fkdlrk lreK ñka l=ula o@

^1& jeis c,h tla/ia lr ;ndf.k m%fhdackhg .ekSu'

^2& iQ¾h c, ;dml u.ska c,h WKq lr .ekSu'

^3& iajdNdúl jdhq oykh lr úÿ,sh ksmojd .ekSu'

^4& kdk ldurj,ska msgjk c,h mú;% lr jeisls,s i|yd Ndú; lsÍu'

7' ldnksl f.dú;ek ms<sn|j m%ldY lsysmhla my; oelafõ'

A - ldnksl f.dú;ek mdxY= laIqø Ôùkag ys;lr fõ'

B - ldnksl f.dú;ekska ,nd .kakd wiajekak .=Kd;aul ;;a;ajfhka 

by< h'

C - ldnksl f.dú;efkys m%Odk Ndú;hla f,i ldnksl fmdfydr 

oelaúh yels h'

 fïjdhska i;H jkafka"

 ^1&  A  muKs   ^2&  A  yd B muKs

 ^3&  A  yd C muKs  ^4&  A" B yd C hk ish,a,

8' yß; ixl,amhg wkqj ksu l< f.dvke.s,a,l ,laIKhla fkdjkafka"

^1& iajdNdúl wdf,dalh jeämqr m%fhdackhg .ekSu

^2& jd;dY%h fyd¢ka ,efnk mßÈ úYd, cfka, fh§u

^3& iQ¾h fldaI u.ska úÿ,sh ,nd .ekSu

^4& fhda.H WIaK;ajhla mj;ajd .ekSug jdhqiólrK hka;%hla Ndú;h

9' my; olajd we;s j.ka;s fj; wjOdkh fhduq lrkak'

A m%ldYh - f.da,Sh WKqiqu by< hdu j¾;udkfha olakg ,efnk 

m%Odk mdßißl .eg¨jls'

B m%ldYh - f.da,Sh WKqiqu by< hdug m%Odk fya;=j yß;d.dr jdhq 

mßirhg wêl f,i úfudapkh ùu hs'

fuu m%ldY w;=ßka

^1& A muKla i;H jk w;r B wi;H fõ'

^2& A wi;H jk w;r B muKla i;H fõ'

^3& A yd B hk m%ldY fol u wi;H fõ'

^4& A yd B hk m%ldY fol u i;H fõ'
 

10'  m<sfndaO md,kh i|yd mßir ys;ldó l%uhla fkdjkafka"

^1& ffcj m<sfndaO kdYl Ndú; lsÍu hs

^2& m<sfndaOhska w,a,d úkdY lsÍu hs

^3& iajdNdúl flï l%u Ndú; lsÍu hs

^4& hka;% Ndú;fhka m<sfndaOhska úkdY lsÍu hs

wNHdi
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02& ms<s;=re imhkak'

^i&  Y%S ,xldfõ § yß; ixl,amh fyd¢ka Ndú; ù we;s ks¾udKhla kï 

lrkak'

^ii&  m<sfndaO md,kh i|yd fhdod .kakd W.% úI iys; lD;%suj ixYaf,aIKh 

l< ridhksl øjH y÷kajkafka '''''''''''''''''''''''''''''''''''''''''''''''''''' f,ihs'

^iii& yß; ixl,amhg tl`. jk úÿ,sh W;amdokh l< yels l%u folla 

,shkak'

^iv& wldnksl fmdfydr Ndú;fha we;s jdis folla ,shkak'

^v& tÈfkod Ôú;fha § Ndú; lrk lD;%su ridhksl øjH wvx.= ksIamdok 

5la kï lrkak'

03& ms<s;=re ,shkak'

^i& yß; ixl,amh hkq l=ula o@

^ii& yß; ixl,amfha wruqK l=ula o@

^iii& N+ñ l<ukdlrKfha § jeo.;a jk lreKq folla i|yka lrkak'

^iv& miq wiajkq ;dlaIKh ÈhqKq uÜgulg f.k tafuka ie,fik jdis 

folla i|yka lrkak'

^v& yß; m%jdykh fjkqfjka Tng odhl úh yels wdldrhla ,shd olajkak'

wNHdi

mdßNdIsl jpk
yß; ixl,amh - Green concept
ldnksl fmdfydr - Organic fertilizer 
m<sfndaO md,kh - Pest control
c, l<ukdlrKh - Water management
wdydr mßjykh - Transportation of food
wdydr mßrlaIKh - Food preservation
wdydr iqrlaIs;;dj - Food security
miq wiajkq ;dlaIKh - Post harvest technology
mßir ys;ldó nj - Eco - friendliness
yß; m%jdykh - Green transportation
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14'1  wdf,dal mrdj¾;kh
wdf,dalh ñksidg w;sYhska jeo.;a Yla;s úfYaIhls' wdf,dalh ms<sn`o 6 iy 7 

fYa%Ksj, § Tn W.;a lreKq fláfhka isysm;a lruq' ta i|yd 14'1 mejrefuys ksr; 

fjuq'

mejreu 14'1
 ² rEm igyfka olajd we;s l%shdldrlï weiqßka wdf,dalfha ,laIK ms<sn|j 

Tng t<eôh yels ks.uk ,shd olajkak'

14'1 j.=j

l%shdldrlu ks.ukh

isÿrla iys; 
ldâfndaâ len,s

bámkaou

f,ai¾ mkaou

;, o¾mkh

wdf,dalh ßla;hla ;=<ska fyda mdroDYH udOHhla ;=<ska fyda ir, f¾Çhj .uka 

lrhs' wdf,dal lsrK mrdj¾;k mDIaGhla ^o¾mKhla& u; m;s; jQ úg wdmiq yeÍ 

.uka lrhs' tkï mrdj¾;kh fõ'

hï udOHhla ;=<ska .uka lrk wdf,dal lsrKhla hï mDIaGhla u; m;s; ù 

wdmiq yeÍ tu udOHh ;=<ska u .uka lsÍu wdf,dal mrdj¾;kh hs'

;rx. mrdj¾;kh 
yd j¾;kh14
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wdf,dal mrdj¾;kh ms<sn`oj ;j ÿrg;a wOHhkh lruq' 

14'1'1  ;, o¾mK u.ska isÿjk wdf,dal mrdj¾;kh

;, o¾mKhla u;g m;kh jk wdf,dal lsrK mrdj¾;kh jk whqre wOHhkh  

i`oyd 14'1 l%shdldrlu isÿ lruq' 

l%shdldrlu  14'1

wjYH øjH (- ;, o¾mKhla" iqÿ lvodishla" úÿ,s mkaoula fyda f,ai¾ mkaoula" 

l;=rla" 30 cm fldaÿjla" fldaKudkhla" mekai,la

l%uh (- 

 ² iqÿ lvodish fïih u; ;nkak'

 ² lvodish u; ,ïnlj isák fia ;, o¾mKh wdOdrlh u; r|jkak'

 ² ;, o¾mKh ;enQ f¾Ldj lvodish u; i,l=Kq lrkak' 

 ² o¾mK ;,hg wdk;j úÿ,s mkaou fyda f,ai¾ mkaou wdOdrfhka mgq wdf,dal 

Odrdjla t,a, lrkak'

 ² wdf,dalh o¾mKfhys je§ mrdj¾;kh jk whqre ksÍlaIKh lrkak' 

 ² ;, o¾mKh fj; m;kh jk yd o¾mKfha je§ mrdj¾;kh jk lsrK 

mekai, wdOdrfhka i,l=Kq lrkak' 

 ² ;, o¾mKh bj;a lr wäfldaÿj wdOdrfhka lsrK igyk iïmQ¾K lrkak' 

 ² o¾mKh u; wdf,dalh m;kh jQ ,laIHfha isg o¾mK f¾Ldjg ,ïnl 

f¾Ldjla w`oskak'

 ² Tn úiska w`osk ,o ,ïn f¾Ldfõ isg fomig we;s lsrK w;r fldaK fjk 

fjk u ukskak'

m;k lsrKh

m;k 
,laIHh

wNs,ïnh

m;k 

fldaKh
mrdj¾;k 

fldaKh

mrdj¾;k 

lsrKh

14'1 rEmh

wdf,dal lsrK .uka lrk wdldrh ±lafjk igykla lsrK igykla f,i 

yeÈkafõ' 
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Tn l%shdldrlu 14'1 ys § ks¾udKh lrk ,oafoa ;, o¾mKhla u; m;kh jk 

wdf,dalh mrdj¾;kh jk wdldrh ±lafjk lsrK igykls' 

 ² o¾mKh u; m;kh jk lsrKh m;k lsrKh f,i ye`Èkafõ'

 ² m;k lsrKh o¾mKh u; .efgk ,laIHh m;k ,laIHhhs' 

 ² o¾mKfha .eà mrdj¾;kh ù hk lsrKh mrdj¾;k lsrKh kï fõ'

 ² m;k ,laIHfha § o¾mK ;,hg w`Èkq ,nk ,ïn f¾Ldj wNs,ïnhhs' 

 ² m;k lsrKh;a wNs,ïNh;a w;r fldaKh m;k fldaKh f,i o mrdj¾;k 

lsrKh;a wNs,ïNh;a w;r fldaKh mrdj¾;k fldaKh f,i o ye¢kafõ'

úÿ,s mkaou fjkqjg w,afmfk;s lgq Ndú;fhka o 14'1 l%shdldrlu isÿ l<  

yels h' 14'2 l%shdldrlfuys oelafjkafka tu l%uhhs'

l%shdldrlu  14'2

wjYH øjH (- iqÿ lvodishla" ;, o¾mKhla" w,afmfk;s 4la" wä fldaÿjla" 

mekai,la" fldaKudkhla" wdOdrlhla

l%uh (- 

 ² iqÿ lvodish fïih u; ;nkak'

 ² lvodish u; ,ïnlj isák fia wdOdrlfhys /|jQ o¾mKh ;nkak'

 ² ;, o¾mKh ;enQ f¾Ldj lvodish u; i,l=Kq lrkak' 

 ² ;, o¾mKh bÈßfhka o¾mKhg wdk; f¾Ldjla Tiafia isák mßÈ w,afmfk;s 

folla isgjkak'

 ² o¾mKfha bÈßfhka w,afmfk;s lgqj, m%;sìïn fmfkk whqre ksÍlaIKh 

lrkak'

 ² tu m%;sìïn iu. tl t,af,a isák fia ;j;a w,afmfk;s folla lvodish 

u; isgqjkak' 

 ² ±ka w,afmfk;s yd o¾mKh bj;a lr w,afmfk;s i,l=Kq hd lrkak'

 ² l%shdldrlu 14'1 ys isÿ l< wdldrhg m;k ,laIHfha § wNs,ïnh ks¾udKh 

lrñka lsrK igyk iïmQ¾K lrkak'

 ² m;k fldaKh yd mrdj¾;k fldaKh ukskak'

14'2 rEmh
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14'1'2  mrdj¾;k kshu

14'3 rEmh

m;k 
lsrKh

m;k 
fldaKh

wNs,ïnh

mrdj¾;k
fldaKh

mrdj¾;k
lsrKh

m;k 
,laIHh

l%shdldrlu 14'1 yd 14'2 u.ska ,enqKq 

ksÍlaIK my; oelafõ'

 ² m;k lsrKh" mrdj¾;k lsrKh  

yd m;k ,laIHfha § o¾mKhg 

we¢ wNs,ïnh lvodish u; tkï 

tl u ;,hl mj;sk nj'

 ² m;k fldaKfhys yd mrdj¾;k 

fldaKfhys w.h tl iudk nj'

wdf,dalh mrdj¾;kh jk iEu 

wjia:djl § u by; ksÍlaIK 

i;H fõ' tneúka tajd mrdj¾;k 

kshu f,i y÷kajkq ,efí' mrdj¾;k 

kshu folls' 

1' m;k lsrKh;a mrdj¾;k lsrKh;a m;k ,laIHfha § mDIaGhg we¢ 

wNs,ïnh;a tl u ;,hl msysghs'

2' mrdj¾;k fldaKfhys w.h m;k fldaKfhys w.hg iudk fõ'

14'1'3  iúê mrdj¾;kh yd úidÍ mrdj¾;kh

iudka;r wdf,dal loïnhla r`M mrdj¾;k mDIaGhla u; yd iqug mrdj¾;k 

mDIaGhla u; t,a, lr mrdj¾;kh jk whqre i,ld n,uq' iqug mrdj¾;k 

mDIaGhla f,i ;, o¾mKhla o r¿ mrdj¾;k mDIaGhla f,i w;ska fmdä lrk 

,o ;=kS we¨ñkshï m;%hla o Ndú; lrñka l%shdldrlu 14'3 isÿ lruq'

l%shdldrlu  14'3

wjYH øjH (- úÿ,s mkaoula fyda f,ai¾ mkaoula" ;, o¾mKh" we¨ñkshï m;%hla" 

y÷kal+rla

l%uh (- 

 ² 14'4 rEmfha wdldrhg we¨ñkshï m;%hla iy ;, o¾mKh u;g wdf,dal 

Odrdjla t,a, lrkak'

 ² tla tla wjia:dfõ § wdf,dalh mrdj¾;kh jk rgdj ksÍlaIKh lrkak'

 ² Tnf.a ksÍlaIK idlÉPd lrkak' 

^jvd fyd¢ka ksÍlaIKh lsÍu i|yd wegjqu wi, ÿï iaj,amhla me;srúh 

yels h&'
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;, o¾mKh

f,ai¾ mkaou

;=kS 

we,qñkshï 

m;%h

14'4 ^w& rEmh - iúê mrdj¾;kh   14'4 ^wd& rEmh - úidÍ mrdj¾;kh
14'4 rEmh - iúê yd úidÍ mrdj¾;kh

ie'hq - f,ai¾ lsrK weig ydksodhl neúka wei .eàfuka je<lsh hq;= h'

14'4 ^w& wjia:dfõ § iudka;r wdf,dalh iudka;r f,i u mrdj¾;kh jQ nj;a 

14'4 ^wd& wjia:dfõ § iudka;r wdf,dalh iudka;r fkdjk f,i úúO ÈYd Tiafia 

mrdj¾;kh jQ nj;a Tn ksÍlaIKh lrkakg we;'

l%shdldrlu 14'4 wkqj iudka;r wdf,dalh mrdj¾;kh úh yels wdldr folla 

mj;sk nj meyeÈ,s fõ'

 1' iúê mrdj¾;kh  2' úidÍ mrdj¾;kh

iúê yd úidÍ mrdj¾;kh ms<sn`o f;dr;=re 14'2 j.=fjys ±lafõ

14'2 j.=j - iúê yd úidÍ mrdj¾;kh

iúê mrdj¾;kh úidÍ mrdj¾;kh

 ² iqug mrdj¾;k mDIaG u.ska isÿ lrhs

 ² iudka;r wdf,dalh iudka;r f,i 

mrdj¾;kh lrhs

Wod -

;, o¾mKhla u.ska iQ¾hdf,dalh 

mrdj¾;kh ùu

;, o¾mKhla u.ska f,ai¾ lsrK 

mrdj¾;kh ùu 

 ² r¿ mrdj¾;k mDIAG u.ska isÿ lrhs

 ² iudka;r wdf,dalh úúO ÈYd 

Tiafia mrdj¾;kh lrhs

Wod - 

fmd;l msgq u;ska iQ¾hdf,dalh 

mrdj¾;kh ùu

fmdf<dj" Ydl" ksjdi" .,a wd§ jia;+ 

u.ska isÿjk iQ¾hdf,dal mrdj¾;kh
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tÈfkod Ôú;fha § nyq,j yuq jkqfha iúê mrdj¾;kh isÿjk wjia:d o ke;skï 

úidÍ mrdj¾;kh isÿjk wjia:d o hkak is;d n,kak' 

iúê mrdj¾;kh fuka u úidÍ mrdj¾;kh o tÈfkod Ôú;fha § m%fhdackj;a fõ' 

iúê mrdj¾;kh m%fhdackj;a jk wjia:d

iúê mrdj¾;kh Ndú;hg .kakd wjia:d lsysmhla fláfhka i,ld n,uq'

² ;, o¾mK Ndú; jk iEu wjia:djl § u iúê mrdj¾;kh Ndú; fõ'

    ksoiqk - uqyqK ne,Su" wdf,dal wKaùlaIh Ndú;h'

² úúO ixo¾Ykj, § úÑ;% wdf,dal rgd ueùug'

² hka;% iQ;%j, p,k y`ÿkd .ekSug'

14'5 rEmh - ixo¾Yk i|yd  
wdf,dal mrdj¾;kh Ndú;h

14'6 rEmh - wdf,dal  
wKaùlaIh i|yd fhdod .ekSu

úidÍ mrdj¾;kh m%fhdackj;a jk wjia:d

14'7 rEmh - mßirfha we;s jia;= u; m;s; jk
iQ¾hdf,dalh ksid tAjd iEu ÈYdjlg u fmkSu isÿfjhs'

14'8 rEmh - fmd;la lshùfï § fmd;l 
wl=re iEu ÈYdjlska u ksÍlaIKh ùu 

isÿfjhs'
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mejreu 14'2

 ² iúê iy úidÍ mrdj¾;kh m%fhdackj;a jk fjk;a wjia:d ms<sn|j idlÉPd 

lr ,ehsia;= .; lrkak'

14'1'4  ;, o¾mK u.ska iEfok m%;sìïn

jia;=jla u.ska ksl=;a jk wdf,dalh ;, o¾mKhla u.ska mrdj¾;kh ùu ksid 

m%;sìïnh iEfohs' ksoiqkla f,i ;, o¾mKhla bÈßfha ;enQ úÿ,s mkaoul 

m%;sìïnh o¾mKh ;=<ska fmkSu oelaúh yels h' 

wdf,dalh mrdj¾;kfhka m%;sìïnh we;s jk whqre wOHhkh i|yd 14'4 l%shdldrlu 

isÿ lruq'

l%shdldrlu  14'4

wjYH øjH (- ldâfndaâ fmááhla" úÿ,s 

mkaoula" ;, o¾mKhla" 

wdOdrlhla" ldâfndaâ 

lene,a,la" l;=rla" iqÿ 

lvodishla

l%uh (-            

 ² iqÿ lvodish fïih u; ;nkak

 ² lvodis ;,hg ,ïnlj isák fia 

o¾mKh r|jkak'

 ² Èla isÿrla iys; ldâfndaâ fmááh ;=< oe,ajQ úÿ,s mkaou ;nkak' bka 

ksl=;ajk wdf,dal Odrdj o¾mK ;,hg wdk; f,i  t,a, lrkak'

 ² o¾mKfhys je§ mrdj¾;kh jk wdf,dalh foi wei fhduq lrkak' 

 ² o¾mKh ;=<ska Tng l=ula ksÍlaIKh l< yels o@

 ² ksÍlaIKh meyeÈ,s lsÍu i|yd .=re;=udf.a iydh ,nd .kak'

14'9 rEmh

Tn ksÍlaIKh lrk ,oafoa wdf,dalj;a jQ Èla isÿf¾ m%;sìïnhhs'

jia;=fjys ^wdf,dalj;a jQ Èla isÿr& isg o¾mKh fj; .uka lrk wdf,dalh 

o¾mKfhys je§ mrdj¾;kh ù wei fj; meñfKhs' wmg fmfkkqfha tu wdf,dalh 

o¾mKh msgqmi we;s jia;=jl isg tkakdla fia h' th m%;sìïnh f,i ye¢kafõ'

;, o¾mKhla u.ska m%;sìïn iEfok whqre oelaùug lsrK igyka w`osuq'

lsrK igykla we£u i|yd lsrK folla Ndú; lsÍu m%udKj;a fõ'

;, o¾mKhla bÈßfha we;s ,laIHdldr jia;=jl m%;sìïnh iEfok wdldrh lsrK 

igykla u.ska ksrEmKh l< yels h' fï i|yd l%shdldrlu 14'5 isÿ lruq'
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l%shdldrlu  14'5

wjYH øjH (- f,ai¾ mkaoï folla" iqÿ lvodishla" ;, o¾mKhla" wdOdrlhla"   

l;=rla

l%uh (-            

 ² ldâfndaâ lene,af,a Èla isÿrla idod .kak'

 ² iqÿ lvodish fïih u; ;nd Bg ,ïnl f,i ;, o¾mKh wdOdrlh u; 

rojkak ^14'10 rEmh&'

 ² Èla isÿr ;=<ska o¾mK ;,hg wdk; f,i m;kh jk mßÈ f,ai¾ Odrd 

folla t,a, lrkak'

 ² o¾mKfha je§ mrdj¾;kh ù hk f,ai¾ lsrK tl t,af,a ksÍlaIKh 

lrkak'

    Tng l=ula ksÍlaIKh l< yels fõ o@ 

14'10 rEmh

l%shdldrlu 14'5 ys § ,laIHdldr jia;=j f,i fhdod f.k we;af;a Èla isÿrhs' Èla 

isÿr fj;ska meñfKk wdf,dal lsrK ;, o¾mKh u.ska mrdj¾;kh lsÍu ksid 

Èla isÿf¾ m%;sìïnhla o¾mKh msgqmi iEfohs'

l%shdldrlu 14'5 ys § isÿ jQ ksÍlaIKh" lsrK igykla u.ska ksrEmKh lruq' fï 

i|yd l%shdldrlu 14'6 isÿ lruq'
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l%shdldrlu  14'6

wjYH øjH (- iqÿ lvodishla" 15 cm rE,la" mekai,la" fldaKudkhla

l%uh (- 

 ² lvodish u; ir, f¾Ldjla u.ska ;, o¾mKh i,l=Kq  lrkak'

 ² o¾mK ;,hg 5 cm muK ÿßka ,laIHhla ,l=Kq lrkak' ̂ ,laIHdldr jia;=j&

 ² ,laIHfha isg o¾mKh fj; wdk;j .uka lrk wdf,dal lsrK folla 

i,l=Kq lrkak'

 ² Tn igyka l< lsrK fol i|yd m;k ,laIH yd wNs,ïn ks¾udKh lrkak'

 ² m;k fldaK uek Bg iudk f,i mrdj¾;k fldaK i,l=Kq lrkak' 

 ² oeka mrdj¾;k lsrK fol ks¾udKh lrkak' 

 ² mrdj¾;k lsrK  t,af,a wei ;enQ úg fmfkk wdldrhg tAjd wdmiq osla 

lrkak ^lv bß u.ska&'

 ² lsrK wdmiq Èla l< úg tlsfkl yuqjk ,laIHh i,l=Kq lrkak' tu 

,laIHh m%;sìïnh iEfok ia:dkhhs'

14'11 rEmh

jia;=j

m%;sìïnh

m%;sìïn
ÿr

jia;=
ÿr

 ² jia;=j yd m%;sìïnh 

tlsfkl hd lrkak'

 ² o¾mKh;a jia;=j;a 

w;r ÿr ̂ jia;= ÿr& iy 

o¾mKh;a m%;sìïnh;a 

w;r ÿr ^m%;sìïn ÿr& 

uek igyka lrkak'

 ² jia;= ÿr yd m%;sìïn 

ÿr iudk nj ;yjqre 

lr.kak'

mejreu 14'3

;, o¾mKhla bosßfha 8 cm ÿßka we;s ,laIHdldr jia;=jl m%;sìïnh iEfok 

whqre oelaùug lsrK igykla w¢kak'

^lsrK igyka we£u i|yd A4 m%udKfha lvodishla Ndú;h jvd iqÿiq fõ'&

jia;= ÿr yd m%;sìïn ÿr uek igyka lrkak'

;, o¾mK bÈßfha we;s jia;= u.ska iEfok m%;sìïn i;= ,laIK lsysmhla yh iy 

y; fY%aKsj, § Tn bf.k .kakg we;'

tu lreKq o isysm;a lrñka ;, o¾mK u.ska iEfok m%;sìïn i;= ,laIK wOHhkh 

lsÍu i|yd 14'7 l%shdldrlu isÿ lruq'
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l%shdldrlu 14'7

wjYH øjH (-  ;, o¾mKhla" iqÿ ;srhla" wärE,la" wdOdrlhla" O,B,F,d hk 

wlaIr ^5 cm muK Wig& ,shk ,o ldâfndaâ len,s' ^ie(hq - 

O wlaIrh ,sùfï § osla wlaIh Tiafia fnod tla w¾Ohla mdg 

lrkak&'

l%uh (- 

 ² ;, o¾mKh wdOdrlh u; isriaj iú lrkak'

 ² ;, o¾mKh bÈßfhys tla tla wlaIrh igyka lrk ,o ldâfndaâ lene,a, 

ne.ska isgqjd tys m%;sìïnh o¾mKfhka fmfkk whqre ksÍlaIKh lrkak'

 ² m%;sìïnh ;srh u;g .; yels ohs mÍlaId lrkak'

 ² fjk;a jia;= o o¾mKh bÈßfhys ;nñka ;j ÿrg;a l%shdldrlfuys fhfokak'

 ² Tfí ksÍlaIK 14'3 j.=fjys igyka lrkak'

14'3 j.=j

wlaIrh$

jia;=j

m%;sìïnh

fmfkk

wdldrh 

Wvql=re$hál=re

md¾Yaúl 

wmj¾;kh isÿ 
fõo$ fkdfõo

jia;=fõ
m%udKh yd 

m%;sìïnfha 

m%udKh

m%;sìïnh

;srhlg 

.; yelsh$ 
fkdyelsh

B
Wvql=re isÿfõ iudkhs ;srhlg .;

fkdyels h

^w;d;aúlhs&

F ''''''''''''''''' ''''''''''''''''' ''''''''''''''''' '''''''''''''''''

d ''''''''''''''''' ''''''''''''''''' ''''''''''''''''' '''''''''''''''''

O ''''''''''''''''' ''''''''''''''''' ''''''''''''''''' '''''''''''''''''

m%;sìïnfhys jïmi yd ol=Kqmi udre ù fmkSu md¾Yaúl wmj¾;kh f,i 

ye¢kafõ' 

m%;sìïnh ;srhla u;g ,nd .; yels kï ;d;aúl m%;sìïnhla f,i o ;srhla 

u;g ,nd .; fkdyels kï w;d;aúl m%;sìïnhla f,i o y÷kajhs'

l%shdldrlu 14'7 g wkqj ;, o¾mKhla bÈßfha we;s jia;= u.ska iEfok m%;sìïn 

i;= ,laIK my; mßÈ ,ehsia;= .; l< yels h'

 ² w;d;aúl fõ ^;srhla u;g .; fkdyels h&'

 ² Wvql=re fõ' 

 ² jia;=fõ m%udKhg iudk fõ'

 ² jia;= ÿr yd m%;sìïn ÿr iudk fõ'

 ² md¾Yaúl wmj¾;kh fõ'

O, A, X jeks wlaIr md¾Yaúl wmj¾;kh jQj o th y`ÿkd .ekSu wmyiq fõ' Bg 

fya;=j tu wlaIr iuñ;sl ùu h'
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mejreu 14'4

lKaKdä fïihl fyda fjk;a ia:dkhl we;s úYd, ;, o¾mKhla bÈßfha isg 

.kak'

o¾mKh ;=<ska fmfkk Tnf.a m%;sìïnfhys m%udKh iy md¾Yaúl wmj¾;kh 

isÿ jk whqre" mÍlaId lr n,kak'

Tnf.a ksÍlaIK ;, o¾mK u.ska iEfok m%;sìïn i;= ,laIKj,g tl`.  

fõ oe hs fidhd n,kak' 

14'1'5  ;, o¾mKj, Ndú;

tÈfkod Ôú;fha § fndfyda ld¾h i|yd ;, o¾mK Ndú; flf¾' ta i|yd ksoiqka 

lsysmhla my; oelafõ'

1' uqyqK ne,Su iy rEm,djkH lghq;= i|yd ^14'12 rEmh&

2' fjf<|i,aj, NdKav jeämqr we;s nj fmkaùu i|yd ^14'13 rEmh&

3'  úoHd.dr l%shdldrlïj, § wdf,dalh mrdj¾;kh lsÍu i|yd ^14'14 rEmh&

4'  nyq m%;sìïn iE§u i|yd ^14'15 rEmh&

5'  we÷ï f;aÍfï § ^ú,dis;d lghq;=j, §& yevh iy msgqmi fmkqu ksÍlaIKh 

lsÍu i|yd ^14'16 rEmh&

6'  fldKavh lemSfï § ysfiys msgqmi ksÍlaIKh i|yd ^14'17 rEmh&

14'15 rEmh

14'14 rEmh14'12 rEmh 14'13 rEmh

14'16 rEmh 14'17 rEmh
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7' nyqrEfmalaIh iE§u i|yd

nyqrEfmalaIh ;=<g we;=¿ lrk úúO øjH len,s u.ska ^u,afm;s" Ydl m;%" 

lvodis len,s wdÈh& úúO rgd ksÍlaIKh l< yels fõ'

14'18 rEmh - nyqrEfmalaIh 14'19 rEmh - nyqrEfmalaIh u.ska 
fmfkk úÑ;% rgd

8' mÍlaIh iE§ug 

ksÍlaIlhd isák ia:dkhg by<ska fyda my<ska we;s jia;= ksÍlaIKh lsÍug 

jeo.;a fõ ^nxlrhl fyda iíueÍkhl isg msg; ne,Sug&'

;, o¾mK

14'20 rEmh - mÍlaIh

14'2  èjksh

14'2'1 èjks mrdj¾;kh

fudfyd;la ksy`v j mßirhg ijka fokak' mßirfha úúO jia;= lïmkfhka 

yg.kakd èjks Tng wefikq we;' èjksh i;= jeo.;a .=Kdx.hla ms<sn| j wms 

wjOdkh fhduq lruq' fï i|yd 14'8 l%shdldrlfuys fhfouq'

;, o¾mK
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l%shdldrlu  14'8

wjYH øjH (- l=vd hdka;%sl Trf,daiqjla 

fyda hdka;%sl úrdu 

>áldjla" 30 cm muK 

È.ska hq;a PVC ng len,s 

folla ^2.5 cm úIalïNh 

iys;&" wdOdrl folla" 

ldâfndaâ lene,a,la 

^30 cm x 50 cm&" iqug 

f,day ;yvqjla fyda ùÿre 

;yvqjla ^30 cm x 30 cm&'

55

50

45

40

35
30

25

20

15

10

5
40

30
20

1050
60

ùÿre fyda f,day ;yvqj

úrdu >áldj ldâfndaâ ;yvqj

 PVC k<h

14'21 rEmh

l%uh (- 

 ² ùÿre ;yvqj fïih u; ,ïnlj isák fia wdOdrlfha r|jkak'

 ² ldâfndaâ ;yvqj Bg ,ïnlj ;nkak'

 ² 14'21 rEmfha wdldrhg PVC ng lene,a,la wdOdrlfhys r|jd ta wi,ska 

l%shd;aul l< hdka;%sl Trf,daiqj fyda úrdu >áldj ;nkak'

 ² wfkla PVC k<hg lk ;nd ùÿre ;yvqj foig t,a, lrñka wfkla 

me;af;a isg y`v ksÍlaIKh lrkak' 

 ² ngh tyd fuyd f.k hñka y`v meyeÈ,sj wefik ia:dkh y÷kd .kak' 

meyeÈ,s Trf,daiq yv wefik ia:dkh y÷kd f.k fïih u; i,l=Kq 

lrkak'

 ² oeka ùÿre ;yvqj bj;a lr y`v wefia o hkak kej;;a mÍlaId lrkak'

 ² Trf,daiqj ;nd we;s ia:dkh fjkia lrñka iy Trf,daiqj fyda úrdu >áldj 

fjkqjg fjk;a WÑ; èjks m%Nj Ndú; lrñka l%shdldrlu kej; kej;;a 

isÿ lr n,kak'

 ² PVC k< w;rg ldâfndaâ ;yvqjla ;nk ,oafoa wehs oe hs is;d n,kak'

 ² ,efnk m%;sM,hg wkqj Tng t<eôh yels ks.ukh l=ula o@

ùÿre ;yvqj fyda f,day ;yvqj we;s úg § jia;=j u.ska ksl=;a l< èjksh jvd;a 

m%n, f,i weiSu isÿ jQfha tla ia:dkhlg muKla nj;a ùÿre ;yvqj bj;a l< 

úg th kEiS .sh nj;a ksÍlaIKh jkq we;' fufia ùug fya;=j ùÿre ;yvqj u.ska 

èjksh mrdj¾;kh ùuhs'

èjksh lsishï ndOlhl m;s; ù wdmiq yeÍ .uka lsÍu èjks mrdj¾;kh kï fõ'

l%shdldrlu 14'8 ys § èjks mrdj¾;kh i|yd ndOlh f,i l%shd lr we;af;a ùÿre 

;yvqjhs' 

mßirfha yg.kakd èjks úúO ndOl yuqfõ ksr;=rej u mrdj¾;khg ,la fjhs' 

èjks mrdj¾;kh isÿjk fndfyda wjia:d wm yg fkdoekqk o" ksÍlaIKh l< 

yels wjia:d we;eï úg yuq fjhs' tjeks wjia:d lsysmhla ms<sn| ó<`.g i,ld 

n,uq'
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14'2'2  fodaxldrh we;s ùu

úYd, ndOlhla ^lkaola" Wi f.dvke.s,a,la& bÈßfhka m%n, y`vla we;s l< úg 

th kej; kej; weiqKq wjia:d Tn ksÍlaIKh lrkakg we;' tjeks w;aoelSula 

,nd .ekSu msKsi l%shdldrlu 14'9 isÿ lruq'

l%shdldrlu  14'9

wjYH øjH(-  l%Svd ;r. wdrïNhg fhdod .kakd la,emrhla fyda ,S o`vq folla

l%uh (-          

ksÍlaIlhd

ndOlh

17 m

14'22 rEmh

 ² Wi f.dvke.s,a,la" ;dmamhla 

fyda fjk;a WÑ; ndOlhla iys; 

ia:dkhla f;dard .kak'

 ² ndOlfha isg 17 m fyda wdikak 

ÿrlska isg .kak' ^ fodaxldrhla 

weiSu i|yd ndOlh yd ksÍlaIlhd 

w;r ;sìh hq;= wju mr;rh  

16'5 m fõ'&

 ² ,S o`vq tlsfkl .eàu isÿ lsÍfuka 

m%n, y`vla we;s lrkak'

 ² y`v we;s lrk iEu jrlg u miq fyd¢ka ijka §u isÿ lrkak'

 ² ksÍlaIK i|yd fya;= idlÉPd lrkak'

 ² l%ufhka ndOlh wi,g <x fjñka jßka jr y`v we;s lrkak' 

 ² ndOlh b;d wdikakfha § ^15 m fyda Bg wvq ÿrlska& o y`v we;s lr n,kak 

^fï i|yd mka;s ldurfha ì;a;s jqj o Ndú; l< yels h&'

 ² Tng ,efnk ksÍlaIK Bg fmr ,enqKq ksÍlaIK iu. ixikaokh lrkak'

,S o`vq u.ska ksl=;a jQ y`v ndOlfha je§ mrdj¾;kh isÿ úh' m<uq jr y`v weiSfuka 

iq¿ fudfyd;lg miq mrdj¾;kh ù meñKs y`v o weiSu isÿ úh'

m<uqjr y`v weiSfuka miq èjks mrdj¾;kh fya;=fjka kej; y`v weiSu 

fodaxldrh f,i ye¢kafõ'

ndOlh b;d wdikakfha § fodaxldrh meyeÈ,s fkdfõ' l%shdldrlu 14'9 u.ska o fï 

nj Tng ;yjqre jkakg we;'

we;eï wjia:dj, § m<uq jr we;s jk y`v mrdj¾;kh ùfuka  fodaxldr lsysmhla 

we;s jk wjia:d o mj;S' fufia isÿ jkqfha èjksh lsysm jrla mrdj¾;khg ,la 

ùu ksid h' ksoiqka f,i foaYk Yd,djla ;=< isÿ jk èjks mrdj¾;kh oelaúh 

yels h'
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mejreu  14'5

 ² tÈfkod Ôú;fha § Tn w;aú| we;s èjks mrdj¾;kh isÿ jk wjia:d 

,ehsia;= .; lrkak' ta tla tla wjia:dfõ § èjks mrdj¾;kh i|yd fya;= jQ  

ndOlh o i|yka lrkak'

wu;r oekqug

èjks mrdj¾;kh isÿ jqj o 

ndOlhg b;d wdikakj isák 

úg ksÍlaIlhdg fodaxldrhla 

fkdwefihs' fodaxldrh we;sùug 

kï ksÍlaIlhd yd ndOlh w;r 

mej;sh hq;= wju mr;rhla mj;S'

fodaxldrhla we;sùu i|yd 

ksÍlaIlhd yd ndOlh w;r 

mej;sh hq;= wju mr;rh my; 

i|yka wdldrhg .Kkh l< yels h'

 ² ñksia lk ;=< èjks ixfõokh ;;amr 0'1la /£ mj;S

 ² jd;h ;=<ska ;;amrhg ógr 330 l ÿrla èjksh .uka lrhs'

 ² èjks folla fjka lr y÷kd .ekSu i|yd tajd w;r mr;rh ;;amr 0'1 g jeä 

úh hq;= h' 

;;amr 1 l § èjksh .uka lrk ÿr } 330 m
;;amr 0'1 l § èjksh .uka lrk ÿr } 330 m x 0.1s

1s

fodaxldrh we;sùu i|yd èjksh .uka l< hq;= uq`M ÿr } 33 m

tu ksid ksÍlaIlhd yd ndOlh w;r ;sìh hq;= wju mr;rh }  33 m
2

 }  16.5 m
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14'2'3   m%;skdoh

foaYk Yd,djla fyda Ñ;%mg Yd,djla ;=< Yío úldYk hka;% u.ska ksl=;a lrk 

foaYlhdf.a y`v wmeyeÈ,sj wefik wjia:d we;eï úg yuqfõ' óg fya;=j kï 

m<uq j wefik y`v foijfkka uelS hdug fmr tu èjksh mrdj¾;kfhka we;s 

jk fodaxldrh o weiSu hs' wjika m%;sM,h jkqfha ksÍlaIlhd yg tlsfklska fjka 

fkdjQ wmeyeos,s y`vla f,i weiSu h'

m<uqjr wefik y`v uelS hdug fmr èjks mrdj¾;kfhka yg.kakd  

fodaxldrh o weiSu ksid y`v wmeyeÈ,s ùu m%;skdoh f,i y÷kajhs'

m%;skdoh meyeÈ,s Y%jKh i|yd ndOd we;s lrhs' tneúka iskud Yd,d" foaYk Yd,d" 

Y%jKd.dr jeks meyeÈ,s Y%jKhla wjYH jk ia:dkj, § m%;skdoh je<elaùug 

úúO Wml%u Ndú; lr we;'

m%;skdoh we;s jkqfha o èjks mrdj¾;kh fya;=fjks' èjksh .eàu isÿjk mDIaG 

u.ska èjksh wjfYdaIKh ùug ie,eiaùfuka èjks mrdj¾;kh wju lr.;  

yels h' ta u.ska m%;skdoh we;s ùu j<lajd .ekSu l< yels fõ'

èjks wjfYdaIKh isÿ lr m%;skdoh j<lajd .ekSu i|yd foaYk Yd,d" iskud Yd,d" 

Yíod.dr jeks ia:dkj, my; i|yka l%u wkq.ukh flfrhs ^14'23 rEmh&'

m%;skdoh je<elaùug fhdodf.k we;s Wml%u

ì;a;s r`M lsÍu isÿre iys; jy, wdjrK fh§u r`M ;sr frÈ fh§u

14'23 rEmh - m%;skdoh je<elaùug fhdodf.k we;s Wml%u

èjks mrdj¾;kh m%fhdackj;a f,i fhdod .kakd wjia:d

èjks mrdj¾;kh Ndú;hg .kakd wjia:d lsysmhla ms<sn|j fláfhka i,ld 

n,uq'

² w;sèjks ;rx. mßf,dalkh

YÍr wNHka;rfha we;s wjhjj, yevh ksÍlaIKh lsÍu i|yd w;sèjks ;rx. 

mrdj¾;kh fhdod .kq ,efí' fuu l%uh w;sèjks ;rx. mßf,dalkh ^Ultrasound 
Scanning& f,i ye¢kafjhs' hka;%hla u.ska w;sèjks ;rx. ksmojd foayh u;=msg 
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isg wod< bkaøsh fj; t,a, lrkq ,efí' bkaøsh u; je§ mrdj¾;kh ù meñfKk 

w;sèjks ;rx. kej; hka;%h u.ska m%;s.%yKh lrhs' tu ;rx. u.ska wod<  

bkaøshj, u;=msg fmkqu ;srhla u; olajhs'

14'24 rEmh - .¾NsKS ujlf.a l=i 
w;sèjks mßf,dalkh lrk wjia:djla

14'25 rEmh - l=i ;=< jefvk <orefjl= 
w;sèjks mßf,dalkfha § fmfkk whqre

wu;r oekqug

x - lsrK PdhdrEm .ekSu Ôù foayj,g wys;lr n,mEï we;s l< yels kuq;a 

w;sèjks mßf,dalkfha wys;lr nj b;d wvq h'

² id.r m;a,g we;s ÿr fiùu i|yd

id.rfha .uka .kakd hd;%slhkag id.r m;a,g we;s .eUqr oek .ekSu jeo.;a fõ' 

fï i|yd w;s èjks ;rx. mrdj¾;kh Ndú; fjhs' fuu l%uh Sound Navigation 
and Ranging (SONAR) f,i y÷kajkq ,efí' fï i|yd Ndú; lrk WmlrKh 

m%;sèjksudkh ^Echo Sounder& f,i ykajhs'

m;af,ys je§ mrdj¾;h jQ 
w;sèjks ;rx.h

uqyqÿ m;a, fj; ksl=;a 
lrk w;s èjks ;rx.h

14'26 rEmh - m%;sèjksudkh u.ska w;s 
èjks ;rx. mrdj¾;kh lrk wdldrh

14'27 rEmh - m%;sèjksudkhl uqyqÿ m;aa, 
ms<sn`o f;dr;=re igyka ù we;s whqre

fuu WmlrKh u.ska ;rx. ksl=;a l< fudfydf;a isg uqyqÿ m;af,a je§ mrdj¾;kh 

ù meñKSug .;jk ld,h wkqj .eUqr ks¾Kh lrkq ,efí'



úoHdj | ;rx. mrdj¾;kh yd j¾;kh 75úoHdj | ;rx. mrdj¾;kh yd j¾;kh74

14'28 rEmh - jjq,d úiska ksl=;a lrkq 
,nk w;sèjks ;rx. ndOlhl je§ 

mrdj¾;kh jk whqre

² jjq,dg rd;%S ld,fha § ndOl y`ÿkd .ekSu i|yd

ksYdpr laISrmdhS i;l= jk jjq,d yg rd;%s  

ld,fha § ndOl y÷kd .ekSug w;sèjks ;rx. 

mrdj¾;kh WmldÍ fõ' fudjqka úiska ksl=;a lrkq 

,nk w;sèjks ;rx. bÈßfha we;s ndOlj, .eà 

mrdj¾;kh ù meñfKk w;r" ta i|yd .;jk 

ld,h wkqj ndOl iy tajdg we;s ÿr y`ÿkd .kq 

,nhs'

14'3  wdf,dal j¾;kh
wdf,dalh lsishï mdroDYH udOHhla ;=<ska .uka lsÍfï § ir, f¾Çhj .uka 

lrhs' oeka wdf,dal lsrKhla tla mdroDYH udOHhl isg  ;j;a mdroDYH udOHhla 

;=<g we;=¿ jk wjia:djla i,ld n,uq' fï i|yd l%shdldrlu 14'10 isÿ lruq'

l%shdldrlu 14'10

wjYH øjH (- c, îlrhla" inka iaj,amhla" f,ai¾ mkaoula$úÿ,s                                     

mkaoula

l%uh (- 

 ² îlrfhys we;s c,hg inka iaj,amhla ñY% lrkak ^fmk we;s fkdjk fia&'

 ² f,ai¾ mkaou fyda isyska wdf,dal loïnhla ,efnk f,i ilid .;a úÿ,s 

mkaoula c, mDIAGh fj; wdk;j t,a, lrkak'

 ² wdf,dal lsrKfhys .uka u. fjkia jk whqre ksÍlaIKh lrkak'

14'29 rEmh - c, mDIAGhg ,ïnlj 
wdf,dalh t,a, lsÍu

inka ñY% l< c,h

isyska wdf,dal lsrKh

f,ai¾ mkaou

14'30 rEmh - c, mDIAGhg wdk;j wdf,dalh 
t,a, lsÍu

ndOlh



úoHdj | ;rx. mrdj¾;kh yd j¾;kh 77úoHdj | ;rx. mrdj¾;kh yd j¾;kh76

 ² wdf,dal lsrKh c, mDIAGh u; m;kh jk fldaKh fjkia lrñka ;j 

ÿrg;a l%shdldrlfuys fhfokak'

 ² ksÍlaIKj,g fya;= idlÉPd lrkak'

 ² l%shdldrlfuys fhfoñka my; m%Yak i|yd ms<s;=re imhkak'

1' wdf,dal lsrKh .uka l< mdroDYH udOH fol fudkjd o@

2' wdf,dal lsrK keóu isÿ ù we;af;a l=uk ia:dkhl § o@

3' c,hg inka ñY% lsÍug fya;=j l=ula o@

4' c, mDIAGhg ,ïnlj wdf,dalh t,a, l< úg l=ula isÿ fõ o@

l%shdldrlu 14'10 ys § wdf,dal lsrK tla mdroDYH udOHhl isg ;j;a mdroDYH 

udOHhla olajd ^jd;fha isg c,hg& .uka lr we;' udOH folla yuqjk mDIAGh 

w;=re uqyqK;la f,i y`ÿkajkq ,efí' wdf,dalh tla udOHhl isg ;j;a udOHlg 

.uka lrkqfha w;=re uqyqK; yryd h' iEu úg u wdf,dal lsrKfhys ÈYdj fjkia 

ùu isÿ jkqfha w;=re uqyqKf;a § nj Tng meyeos,s jkq we;' 

c,h ;=<ska .uka lrk wdf,dal loïnh jvd fyd¢ka fmkSu i|yd inka iaj,amhla 

ñY% lsÍu jeo.;a fõ'

tla mdroDYH udOHhl isg ;j;a mdroDYH udOHhlg wdf,dalh .uka lsÍfï § 

ÈYdj fjkia lrñka .uka lsÍu wdf,dal j¾;kh f,i ye`oskafõ'

w;=re uqyqK;g ,ïnlj m;kh jk lsrK j¾;khg ,la fkdfõ'

 ² wdf,dal j¾;kfha § w;=re uqyqK; fj; meñfKk lsrKh m;k lsrKhhs'

 ² j¾;kh ùfuka miq .uka lrk lsrKh j¾;k lsrKhhs'

 ² m;k lsrKh w;=re uqyqK; u; m;kh jk ,laIHh m;k ,laIHhhs'

 ² m;k ,laIHfha § w;=re uqyqK;g w`oskq ,nk wNs,ïn f¾Ldj" wNs,ïnh kï 

fõ'

14'31 rEmh - jd;fha isg c,h olajd wdf,dal lsrKhla 
we;=¿ ùfï § j¾;kh jk wdldrh

jd;h

c,h

j¾;k lsrKh

j¾;k 
fldaKh

m;k 
,laIHh

m;k 
lsrKh

m;k 
fldaKh

w;=re 
uqyqK;

jd;fha isg c,h olajd wdf,dal 

lsrKhla we;=¿ ùfï § j¾;kh 

jk wdldrh 14'31 rEmfha wdldrhg 

lsrK igykla u.ska oelaúh 

yels h'
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wu;r oekqug

wdf,dalh lsishï udOHhla ;=<ska .uka lrkqfha Bg wdfõKsl fõ.hlsks' úúO 

udOH i|yd wdf,dalfha fõ. tlsfklg fjkia fõ' 

WodyrK

udOHh wdf,dalfha fõ.h ^;;amrhg ógr$m s-1&

ßla;hla fyda jd;h ;=< § 3'0«108

c,h ;=< § 2'25«108

ùÿre ;=< § 2'0«108

tla udOHhl isg ;j;a udOHhla olajd wdf,dalh .uka lsÍfï § tys m%fõ.h 

fjkia ùu ksid wdf,dalh j¾;kh ùu isÿ fjhs'

ùÿre l=Üáhla ;=<ska wdf,dal j¾;kh

ùÿre l=Üáhla fj; wdk;j t,a, lrk ,o mgq wdf,dal loïnhla j¾;kh jk 

whqre wOHhkh i|yd 14'11 l%shdldrlfuys fhfouq'

l%shdldrlu 14'11

wjYH øjH (- ùÿre l=Üáh" iqÿ lvodish" w,afmfk;s y;rla" f,ai¾ mkaou" 

mekai," wäfldaÿj

l%uh (- 

 ² iqÿ lvodish fïih u; ;nd ta u; ùÿre l=Üáh ;nkak'

 ² rEmh 14'32 wdldrhg wdk;j mgq wdf,dal Odrdjla t,a, lrkak'

 ² m;k lsrKh yd ùÿre l=Üáh ;=<ska j¾;kh ù bj;a ù hk lsrKh u; 

w,afmfk;s isgqjñka .uka u. igyka lrkak'

 ² ùÿre l=Üáfhys msysàu o mekai, wdOdrfhka i,l=Kq lrkak'

 ² úÿre l=Üáh" w,afmfk;s yd f,ai¾ mkaou bj;a lr lsrK igyk iïmQ¾K 

lrkak'

14'32 rEmh - ùÿre l=Üáhla ;=<ska wdf,dalh 
j¾;kh jk whqre

ùÿre 
l=Üáh

wdf,dal 
lsrKh

14'33 rEmh - ùÿre l=Üáhla ;=<ska wdf,dalh 
j¾;kh jk whqre - lsrK igyk

m;k 
lsrKh

ùÿre 
l=Üáh

jd;h

j¾;k 
lsrKh
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14'3'1 wdf,dal j¾;kh ksid isÿjk wdprK

wdf,dal j¾;kh fya;=fjka tÈfkod Ôú;fha § ±l.; yels isÿùï fndfyda h' 

tajdhska lsysmhla ms<sn`o j fláfhka i,ld n,uq'

² c, n÷kl fyda fmdl=Kl m;a, tiù fmkSu'

l%shdldrlu 14'12

wjYH øjH (- Wi ùÿrejla fyda îlrhla" c,h" ldishla fyda weKhla" mekai,la

l%uh (- 

 ² ùÿrej fyda îlrfha m;a,g ldish 

fyda weKh oud c,fhka mqrjkak'

 ² n÷kg by<ska isg m;af,a we;s ldish 

fyda weKh ksÍlaIKh lrkak'

 ² by<ska neÆ úg m;a, ^ldish fyda 

weKh& fmfkk iSudj t,af,a n÷fka 

msg me;af;ka fjk;a mekai,la fyda 

;=vla iumd; lrkak'

 ² tu ia:dkh  mekai,la wdOdrfhka 

n÷k u; i,l=Kq lrkak'

 ² oeka m;a, olajd we;s kshu .eUqr 

fyj;a i;H .eUqr yd m;a, fmfkk 

ia:dkhg we;s .eUqr fyj;a oDYH 

.eUqr uek igyka lrkak'

oDYH .eUqr

i;H .eUqr

c,h

weKh

îlrh

m;a, fmfkk 
ia:dkh

14'34 rEmh - i;H .eUqr yd oDYH .eUqr

ieu úg u c, mDIAGfha isg m;a,g we;s i;H .eUqrg jvd by<ska neÆ úg fmfkk 

.eUqr fyj;a oDYH .eUqr wvq nj Tng meyeÈ,s jkq we;'

c,dYhl fyda <s`olg by<ska neÆ úg fmfkk oDYH .eUqrg jvd tys i;H .eUqr 

jeä neúka tajdfha neiSug fmr ta ms<sn`oj is;d ne,Su jeo.;a fõ'

wu;r oekqug

ms<syqvqjd jeks mlaISka yg c,h ;=< isák 

u;aiHhska ksÍlaIKh jkqfha Tjqka isák 

kshu .eUqrg jvd by<ska isák fia h' 

kuq;a tu mlaISka yg u;aiHhd isák 

kshu .eUqr .ek wjfndaOhla mj;S' u;aiHhd isák 
ia:dkh

u;aiHhd 
fmfkk 
ia:dkh
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² c, n÷kla ;=< we;s mekai,la c, mDIAGfha § 

leã we;s fia fmkSu'

 c, n÷kla ;=<g ±uQ mekai,la jeks jia;=jla 

foi mfilska neÆ úg th øj mDIAGfha § leã 

we;s fia fmfkhs' óg fya;=j c,fha isg jd;h 

olajd wdf,dalh meñKSfï § isÿ jk wdf,dal  

j¾;kh hs'

²  m%siauhla ;=<ska iqÿ wdf,dalh j¾;kh ùu'

 ùÿre m%siauhla ;=<ska iqÿ wdf,dalh .uka lsÍfï § 

wmQ¾j isÿùula ksÍlaIKh l< yels fõ' ta ms<sn|j 

wOHhkh lsÍu i|yd 14'13 l%shdldrlu isÿ lruq'

l%shdldrlu 14'13

wjYH øjH (- ùÿre m%siauhla ^60«60«60&" iqÿ ;srhla" ldâfndaâ lene,a,la" ;, 

o¾mKhla

l%uh (- 

 ² ùÿre m%siauh fïih u; ;nkak'

 ² ta fj;g ;, o¾mKh u.ska mrdj¾;kh l< isyska iQ¾hdf,dal Odrdjla 

tjkak'

 ² m%siauh ;=<ska .uka lr msg;g meñfKk wdf,dalh ;srh u;g ,nd .kak'

 ² ksÍlaIK ms<sn|j idlÉPd lrkak'

14'36 rEmh - m%siauhla ;=<ska wdf,dalh j¾;khg ,laùu

l%shdldrlu 14'13 ys § ;srh u; j¾K y;lska hq;a j¾Kdj,shla ±lsh yels fõ' 

iqÿ wdf,dalh m%siauhla ;=<ska .uka lsÍfï § j¾;khg ,la ùu ksid j¾K y;lg 

fjka ùu óg fya;=j hs' j¾Kdj,sfhys we;s j¾K ms<sfj<ska r;=" ;eô,s" ly" fld<" 

ks,a" bkaäf.da iy oï fõ'

iqÿ wdf,dalh m%siauhla ;=<ska .uka lsÍfï § j¾Kj,g fjka ùu wmlsrKh 

f,i ye¢kafõ'

14'35 rEmh - c, n`ÿkla ;=< we;s 
mekai,la fmfkk whqre
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wu;r oekqug

whsiela ksõgka 

kue;s úoHd{hd 

úiska iqÿ wdf,dalh 

iE§ we;af;a j¾K 

y;la tla ùfuka 

nj mÍlaIKd;aulj 

fmkajd fok ,È' ta 

i|yd Tyq Ndú; l< 

WmlrKh ksõgka ;eáh f,i y`ÿkajhs' ksõgka ;eáh idod we;af;a flakaøfha 

isg iudk fldgiaj,g fn¥ jD;a;hl ms<sfj<ska j¾K y; wdf,am lsÍfuks' 

fuh lerlejQ úg j¾K y; iïñY%Kh ùu ksid iqÿ meyeh ksÍlaIKh fõ'

ksõgka ;eáhla Tng o idod .; yels h'

² foaÿkak we;s ùu

wdf,dal j¾;kh yd mrdj¾;kh ksid we;sjk ;j;a o¾YkSh ixisoaêhla kï 

foaÿkak we;s ùuhs' 

foaÿkak yd iïnkaO úúO l;dkaor o ckm%jdofha mj;S' 

msks ì÷ fyda u| jeiai iu. iQ¾hdf,dalh o mj;S kï fndfyda úg foaÿkakla 

ksÍlaIKh l< yels fõ' foaÿkak we;s jkqfha wyfiys we;s l=vd c, ìkaÿ u.ska 

iQ¾hdf,dalh j¾;khg yd wdxYsl mrdj¾;khg ,la lsÍu ksid h' fuys §  c, ìxÿ 

u.ska iqÿ wdf,dalh iE§ we;s j¾K fjka lsÍu isÿfõ' foaÿkakla we;s ùu i|yd 

wyfia c, ìxÿ úYd, ixLHdjla odhl fõ'

14'37 rEmh - foaÿkakla ksÍlaIKh jk wdldrh 14'38 rEmh - c, ìkaÿjla ;=<ska wdf,dalh 
wmlsrKh ùu
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idrdxYh

 ² wdf,dalh" mDIAGhl .eà wdmiq yeÍ kej; tu udOHh ;=<ska u .uka lsÍu 

wdf,dal mrdj¾;kh hs'

 ² wdf,dal mrdj¾;kh isÿ jkqfha mrdj¾;k kshuj,g wkql+,j h'

 ² iudka;r wdf,dalh mrdj¾;kh jk m%Odk l%u  fol f,i iúê mrdj¾;kh 

yd úidÍ mrdj¾;kh oelaúh yels h'

 ² o¾mK u.ska wdf,dalh mrdj¾;kh lsÍu ksid m%;sìïn iEfohs'

 ² ;, o¾mKhla bosßfha we;s jia;=jla u.ska iEfok m%;sìïn ieuúg u Wvql=re 

yd w;d;aúl jk w;r md¾Yaúl wmj¾;khg ,la ù we;'

 ² ;, o¾mKh bÈßfha we;s jia;= u.ska m%;sìïn iE§fï § jia;=fõ m%udKhg 

m%;sìïnfha m%udKh iudk jk w;r m%;sìïn ÿr yd jia;= ÿr o tl iudk 

fõ' 

 ² ;, o¾mK u.ska wdf,dalh mrdj¾;kh lrkq ,nk wjia:d tosfkod  

Ôú;fha § m%fhdackhg .kq ,efí'

 ² èjksh" ndOlhl .eàu ksid wdmiq yeÍ tu udOH ;=<ska u .uka lsÍu èjks 

mrdj¾;kh hs'

 ² èjks mrdj¾;kh ksid we;s jk ixisoaê folla f,i fodaxldrh yd m%;skdoh 

oelaúh yels h'

 ² m%;skdoh fodaxldrfha ;j;a wjia:djla f,i ye`oskaúh yels h'

 ² m%;skdoh wju lsÍu i|yd foaYk Yd,d" iskud Yd,d" Y%jKd.dr jeks ia:dkj, 

úúO Wml%u Ndú; flf¾'

 ² èjks mrdj¾;kh m%fhdackj;a jk wjia:d f,i w;sèjks mßf,dalkh yd 

uqyqÿ m;a,g we;s .eUqr fiùu oelaúh yels h'

 ² wdf,dalh tla mdroDYH udOHhl isg ;j;a mdroDYH udOHhlg we;=`M  

ùfï § .uka ÈYdj fjkia ùu wdf,dal j¾;khhs' 

 ² wdf,dal j¾;kh ksid isÿ jk ixisoaê lsysmhla f,i fmdl=Kl m;a, tiù 

fmkSu" m%siau ;=<ska iqÿ wdf,dalh wmlsrKh ùu" foaÿkak we;s ùu wdÈh 

oelaúh yels h'
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01& § we;s ms<s;=re w;ßka ksjerÈ fyda jvd;a .e<fmk ms<s;=re f;darkak'

1' § we;s j.ka;s w;=ßka ksjerÈ j.ka;sh f;darkak'

    1.  r¿ mDIaG u.ska iúê mrdj¾;kh fyd¢ka isÿ lrhs'

    2.  iEu úg u m;k fldaKh mrdj¾;k fldaKhg iudk fkdfõ'

    3.  ;, o¾mKhlg ,ïnlj m;kh jk lsrK mrdj¾;kh fkdfõ'

    4.  m;k fldaKh yd mrdj¾;k fldaKh iEu úg u tl iudk fõ'

2' ;, o¾mKhlska isÿ jk mrdj¾;khg wod< ksjerÈ lsrK igyk l=ula o@

1) 2) 3) 4)

wNHdi

3' ;, o¾mK bÈßfha we;s jia;= u.ska idok ,o m%;sìïn iEu úg u" 

    a.  Wvql=re" w;d;aúl m%;sìïn fõ'

    b. md¾Yúl wmj¾;kh fjhs'  

    c. jia;= ÿr yd m%;sìïn ÿr iudk fjhs'

   by; m%ldY w;=ßka i;H jkafka"

1. a muKs 2. a yd b muKs 3. b yd c muKs 4. a,b, yd c ish,a, u

4' fodaxldrh ms<sn| ksjerÈ j.ka;sh f;darkak' 

    1. ksÍlaIlhd yd ndOlh w;r ´kE u ÿrl § we;s úh yels h'

    2.  èjks mrdj¾;kh isÿ jk ieu úg u fodaxldrh o we;s fõ'

    3.  m%;skdohg fya;=j fodaxldrh fkdfõ'

    4.  èjks mrdj¾;kh je<elaùfuka m%;skdoh je<elaúh yels h'

5' m%siauhla u.ska iqÿ wdf,dalh j¾K y;lg fjka lsÍu isÿfjhs' fï u.ska 

t<eôh yels jeo.;a ks.ukhla jkqfha my; tajdhska l=ula o@

    1.  m%siauh u.ska iqÿ wdf,dalh j¾;kh jk nj'

    2.  iqÿ wdf,dalh YÍrhg wys;lr nj'

    3.  iqÿ wdf,dalh j¾K y;lska iE§ we;s nj'

    4.  m%siau u.ska iqÿ wdf,dalh mrdj¾;kh lrk nj'
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mdßNdIsl jpk

mrdj¾;kh - Reflection
iúê mrdj¾;kh - Uniform reflection
úidÍ mrdj¾;kh - Diffuse reflection
m;k fldaKh - Angle of incedent
mrdj¾;k fldaKh - Angle of reflection
m;k lsrKh - Incedent ray
mrdj¾;k lsrKh - Reflecting ray
wNs,ïnh - Normal line
j¾;k lsrKh - Refraction ray
md¾Yaúl wmj¾;kh - Lateral apostrophes
nyqrEfmalaIh - Kaleidoscope
mÍlaIh - Periscope
wdf,dal j¾;kh - Light refraction
wmlsrKh - Dispersive
j¾Kdj,sh - Hologram
fodaxldrh - Echo
m%;skdoh - Reverberation
m%;s èjks udkh - Echo sounder

wNHdi

6' my; i|yka wjia:d w;=ßka wdf,dal j¾;khg wod< ixisoaêh oelafjk 

ms<s;=r f;darkak'

a' ;, o¾mKhlska uqyqK ne,Su'

b' ùÿre l=Üáhla ;=<ska wdf,dalh keó .uka lsÍu'

c' c, n÷klg oeuQ mekai,la leã we;s fia fmkSu'

d' nyqrEfmalaIh u.ska nyq m%;sìïn we;s ùu'

1. a iy b muKs  2. b iy c muKs

3. c iy d muKs  4. a iy d muKs

02&  wdf,dal mrdj¾;kh iïnkaO my; i|yka ud;Dld fláfhka meyeÈ,s  

lrkak'

i. m;k lsrKh  ii.mrdj¾;k lsrKh       iii.wNs,ïnh

iv.m;k fldaKh  v. mrdj¾;k fldaKh

03& uy,a lsysmhlska hqla; Yd,d tlsfklg wdikakj msysgd we;s mdi,l by< 

mka;s ldurj, isiqkaf.a y`v my< mka;s ldurj,g b;d wdikak f,i 

wefihs' fuh l=uk isÿùul m%;sM,hla o@

04& YsIHfhl= úiska rd;%S ld,fha § ud¿ gexlsfhys m;=, ksÍlaIKh i|yd c, 

mDIaGhg by<ska wdk; f,i úÿ,s mkaoula t,a, lrk ,È' kuq;a wdf,dalh 

wfmalaIs; ia:dkhg tl t,af,a m;s; fkdjQ w;r c, mDIAGh wi, § 

keóulg ,la úh' fuu isÿùu úoHd;aulj meyeÈ,s lrkak'
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wE; w;S;fha isg u ñksid jev myiq lr .ekSug hka;% Ndú; lr we;' Tn 

w;a±lSfuka u okakd tjeks wjia:d lsysmhla isyshg k.d .ksuq' 

,S l|la fyda úYd, .,la fmr<d ±óug 

we;s úfgl th Tijd bj;a lsÍu wmyiq 

nj Tn okshs' ta fjkqjg wm lrkafka 

,S l| fyda ., hg f,day oKavl tla 

fl<jrla r|jd iómfha ;nk hï 

wdOdrlhla u; f,day oKav r|jd 

oKafâ ksoyia fl<jfrka my<g n,hla  

fh§u hs' jev myiq lr .ekSu i|yd 

fuys § fhdod f.k we;af;a ,Sjrh kï 

hka;% Wml%uh hs ^15'1 rEmh&'

f;,a mSmamhla fl<ska by<g Tijd f,dßhl ;Ügqj u;g .ekSu ;ks mqoa.,fhl=g 

l< yels o@ th lsÍu wmyiq h' hï jia;=jla isriaj by<g tieùug fhÈh hq;= 

n,h" fldmuK ±hs fidhd n,uq' 

f,day lene,a,la ksõgka ;=,djl t,a,d ;=,dfõ mdGdxlh igyka lr.kak' fojkqj 

f,day lene,a, ;=,dfõ t,a,d ;sìh § u f,day lene,a, u; isriaj by<g n,hla 

fhdod w;ska Tijkak' ksõgka ;=,dfõ mdGdxlh igyka lr.kak'

;=,dfõ f,day lene,a, t,a,d we;s úg 

f,day lene,af,a nrg iudk n,hla ;=,dj 

u; my<g fhfohs' Tn f,day lene,a, 

w;ska ti jQ úg isÿ jkafka tu nrg 

iudk n,hla w; u.ska by<g fh§u hs' 

túg ;=,dfõ mdGdxlh Y+kH jk nj Tng 

fmfkkq we;' fï wkqj" hula isriaj 

by<g tiùug kï tys nrg iudk n,hla 

by<g fhÈh hq;= nj meyeÈ,s fjhs'

±ka 15'2 rEmfha fmkajd we;s wdldrhg we,hg ^wdk;j& ,E,a,la ;nd f,day 

lene,a, tu ,E,a, Èf.a by<g weof.k hdug i,iajkak' ;rdÈfha mdGdxlh 

igyka lr.kak' wdk;j ;nd we;s ,E,a, Èf.a th by<g f.k hdug fhÈh hq;= 

n,h isriaj by<g tiùug fh¥ n,hg jvd wvq h'

ir, hka;%15

15'2 rEmh - wdk; ;,hla Èf.a jia;=jla 
by<g weof.k hdu

15'1 rEmh - ,Sjrhla
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15'3 rEmh - wdk; ;,hla Ndú;fhka 
f,dßhlg f;,a mSmamhla megùu

fuys § f,day lene,a, by<g tieùu" 

myiq lr .;a hka;% Wml%uh wdk; ;,h 

f,i ye¢kafõ' f,dßhlg f;,a mSmamhla 

megùfï § th jvd myiqfjka lr.; 

yelafla fmdf<dfõ isg f,dßfha ;Ügqjg 

wdk;j isák fia ;nd .;a ,E,a,la Èf.a 

th by<g ;,a¨ lsÍfuks ^15'3 rEmh&'

<s|lska c,h weo .ekSug ,Kqjl tla fl<jrlg nd,aÈh

15'4 rEmh -
lmamshla 

Ndú;fhka 
jia;=jla by<g 

tiùu

 

.eg .id" wfkla fl<jßka w,a,df.k th <s| ;=<g hjd" 

c,h msreKq miq by<g weo .; yels h' fuys § wm fhdok 

n,h c,h msreKq nd,aÈfha nrg iudk n,hls' 

fï l%shdj jvd myiqfjka l< yels l%uhla ms<sn| fidhd 

n,uq' 15'4 rEmfha ±lafjk mßÈ nd,aÈhg .eg .eiQ ,Kqj 

lmamshla u;ska hjd ,Kqfõ wfkla fl<jßka wÈk úg 

nd,aÈh tieùfï ld¾hh b;d myiqfjka flfrhs' fuhg 

fya;=j ,Kqjla Wvq w;g we§ug jvd my<g we§u jvd 

myiq ksid h' lmamshla u.ska flfrkafka n,h fhÈh hq;= 

ÈYdj wmg myiq mßÈ fjkia lr .ekSu hs'

15'5 rEmh -
bial=remamq kshkla Ndú;h

bial=remamq weKhla hulg jeoa§ug bial=remamq kshkla 

Ndú; lrk úg n, fhdokafka tys ñg lrleùfuks 

^15'5 rEmh&' túg tu ls%hdj myiqfjka isÿjk nj 

Tn okakd lreKls' bial=remamq kshfka o Ndú; 

jkafka pl%h yd wlaI oKav ^il yd wlr& kï hka;%  

Wml%uh hs'

fuf,i jev myiq lr .ekSug fhdod.kakd Wml%u ir, hka;% f,i ye|skafõ'

fuys § y÷kd.;a ir, hka;% j¾. y;rla my; olajd we;'

 ² ,Sjrh 

 ² wdk; ;,h

 ² lmamsh

 ² pl%h yd wlaI oKav ^il yd wlr&

fuu tla tla hka;% j¾. ms<sn|j úia;rd;aulj i,ld n,uq'
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15'6 rEmh - w,jx.=j Ndú;h

15'1  ,Sjrh

,S l|la fyda .,la fmr,d ±óug" f,day oKavla 

fyda w,jx.=jla jeks WmlrKhla Ndú; lrk 

wdldrh ms<sn|j kej; i,ld n,uq'

úYd, .,la wjYH ia:dkhla lrd Tijd" f.k 

hdu wmyiq h' th ;ks mqoa.,fhl=g l< 

fkdyels ;rï h' 15'6 rEmfha oelafjk wdldrhg 

w,jx.=jla Ndú;fhka th isÿ lsÍu myiq h' 

fuys § w,jx.=j ,Sjrhla fia l%shd lrhs'

fuys § ,Sjrh u.ska wod< l%shdj myiq jQfha flfia o@ fï ms<sn|j fidhd ne,Sug 15'1 

ls%hdldrlfuys fhfouq'

l%shdldrlu  15'1

wjYH øjH (- fmd;la" ksõgka ;=,djla" 

ieye,a¨ Yla;su;a ,S máhla" 

l=vd fldl= 3la

l%uh (-

 ² fmdf;ys nr ksõgka ;=,djla u.ska uek 

.kak'

 ² l=vd ,S lene,a,la jeks wdOdrlhla u; 

^P& ,S máh ;=,kh jk mßÈ ;nkak'

 ² 15'7 rEmfha fmkajd we;s mßÈ ,S máfha tla fl<jrla u; fmd; ;nd wfkla 

fl<jr wdikakfha wuqKk ,o l=vd fldlalla u.ska ksõgka ;=,dj wE|d 

fmd; tifjk fia ksõgka ;=,dfõ nf|ka w,a,d my<g wÈkak'

 ² ;=,dfõ mdGdxlh igyka lrkak'

 ² fmdf;a isg P olajd ÿr ̂ a& ksh;j ;nd f.k P isg ;=,dj wE|d we;s ia:dkhg 

we;s ÿr ^x& fjkia lrñka mdGdxl lsysmhla .kak' ^fuu mdGdxlj,g x ys 

w.h ag jvd wvq iy jeä wjia:d lsysmhla o we;=<;a úh hq;= h'&

 ² ta iEu wjia:djl u fmd; hï isria ÿrla tifjk úg thg idfmalaIj ,S 

máhg ;=,dj iïnkaO lr we;s ia:dkh .uka lrk ÿr o ksÍlaIKh lrkak'

 ² tu tla tla wjia:dj, x ÿr uek igyka lrkak'

15'7 rEmh

a x

P

wdOdrlfha isg ;=,dj wE|d we;s ia:dkhg we;s ÿr ^x& fmdf;a isg wdOdrlh olajd 

we;s ÿrg ^a& jeä wjia:dj, § fmdf;a nrg jvd wvq n,hla fh§fuka fmd; tiúh 

yels nj Tng fmfkkq we;' fuh ,Sjrhlska ld¾hhla myiq jk tla wdldrhls' ays 

w.hg jvd xys w.h wvq wjia:dj, § fmd; tiùug fmdf;ys nrg jvd jeä w.hla 

fhoúh hq;= fjhs' fuh wjdishla f,i fmkqK o" tu wjia:dfõ § ;=,dj iïnkaO 

lr we;s ,laIHh l=vd ÿrla .uka lrk úg fmd; thg jvd jeä ÿrla .uka lrk 

nj Tn olskakg we;' ,Sjr Ndú; jk iuyr wjia:dj, § m%fhdackj;a jkafka fuu 

fjkihs'
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by; iEu wjia:djl § u fmd; by<g tiùu i|yd ,Sjrh u; n,h fhÈh hq;= 

jkafka my<g h' fufia n,hla fhÈh hq;= ÈYdj fjkia lr .ekSu o ,Sjrhlska 

,nd .; yels ;j;a m%fhdackhls'

,Sjrhl fldgia
by; 15'1 l%shdldrlu i,ld n,uq'

fuys § ,S máh ilid we;af;a ,Sjrhla f,i h' tys ksoyia fl<jfrka my<g 

fhdok n,h wdhdih kñka ye¢kafõ' ,Sjrfhka uev meje;afjkafka fmdf;a nrhs' 

,Sjrh u.ska tiùug ;e;a lrk fuu nr" Ndrh kñka ye¢kafõ' 

Ndrh wdhdifhka ix;=,kh jkafka ,S máh r|jd we;s wdOdrlfha iam¾Y ,laIHh 

jgd h' ,Sjrh N%uKh jkafka tu ,laIHh jgd h' wdOdrlh u.ska ,S máh ord 

isák  tu ,CIHh Orh kñka ye¢kafõ'

,Sjrfha tla fl<jrla u; Ndrh /f`oa' ,Sjrfha wksla fl<jr u; wdhdih fhfoa' 

Ndrh wdhdifhka ix;=,kh jkafka Orh u.sks'

fuh jvd;a myiqfjka f;areï .ekSu i|yd 15'8 rEmfha fmkajd we;s ,Sjrh i,ld 

n,uq' AB f,day oKavls' B ys § my<g wdhdih fhfoa' C u; oKav ix;=,kh fõ' 

C Orh fõ' 

wdhdi ndyqj

wdhdihNdr ndyqj

Ndrh

Ndrh

Orh
A

C
B

15'8 rEmh - ,Sjrhl fldgia

wdhdi ndyqj yd Ndr ndyqj

fuu ,Sjrhg wdhdi n,h 

fhdok ndyqj CB fõ' th wdhdi 

ndyqj kï fõ' tkï wdhdih 

fhdok ,CIHh yd Orh w;r 

fldgi wdhdi ndyqjhs' 

Ndrh fhfok ,CIHh yd Orh 

w;r fldgi ye¢kafjkafka Ndr ndyqj f,i h' 

hdka;% jdish 

ir, hka;% u.ska fndfyda úg wvq wdhdihla hka;%h fj; fh§fuka jeä Ndrhla 

ix;=,kh lr .; yels fõ' fï wdldrhg ir, hka;%hlska ,nd .; yels jdish 

.Kkh lrkafka Ndrh iy wdhdih w;r wkqmd;h f,i h' th hdka;% jdish 

kñka ye¢kafõ'

 
  hdka;% jdish  }

  Ndrh 
       wdhdih 

by; 15'8 rEmfha oelafjk wjia:dj i|yd fhdok wdhdih 12 N jk w;r tifjk 

Ndrh 36 N fõ' tu wjia:dj i|yd hdka;% jdish fidhd n,uq'

 
  hdka;% jdish  }

  Ndrh 
       wdhdih 

     
}
 36 N 

       12 N  
     }   3
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Ndr ndyqjg jvd wdhdi ndyqj È.ska jeä jk my; wjia:dj i,ld n,uq'

15'9 rEmh

áka n÷kl mshkla .e,ùfï § wf;a 

weÕs,sj,ska Wvq w;g n, fh§u  

wmyiq h' Bg jvd tu ld¾hh myiq 

lrjk l%uhla 15'9 rEmfha ±lafõ'

tys § yekao ,Sjrhla fia l%shd lrhs' 

yekafoa tla fl<jrla u.ska áka n÷fka 

mshk ord isáhs' Bg iómfhka yekafoa 

tla ,CIHhla áka tfla .eÜg u; mj;S' tu ,laIHh Orhhs' yekafoa ksoyia 

fl<jßka l=vd n,hla my<g fhdok úg mshk by<g úisfjhs' isr ù ;snQ mshk 

fufia myiqfjka .e,fjhs' 

by; olajd we;s ,Sjrj, Orh ls%hd l< ia:dkh i,lkak' Orh ls%hd lf<a" 

wdhdih;a Ndrh;a w;rhs'

Orh ls%hd lrk ia:dkh wkqj ,Sjr j¾. 3lg fnÈh yels h'

 ² m<uq j¾.fha ,Sjr

 ² fojk j¾.fha ,Sjr

 ² f;jk j¾.fha ,Sjr

m<uqjk j¾.fha ,Sjr

wdhdih;a" Ndrh;a w;r Orh ls%hd lrk ,Sjr" m<uqjk j¾.fha ,Sjr kï fõ' fuu 

mdvfï fuf;la bÈßm;a lr we;s ,Sjr ish,a, u m<uqjk j¾.fha ,Sjr fõ' 15'10 

rEmfha m<uqjk j¾.fha ,Sjrhla ksrEmKh flf¾'

Ndrh

Orh

wdhdih
15'10 rEmh

m<uqjk j¾.fha ,Sjrj,g ;j;a WodyrK lsysmhla my; § we;' 

iSfidaj

w`vqj

15'11 rEmh - m<uqjk j¾.fha ,Sjr

l;=r
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fojk j¾.fha ,Sjr

wdhdih;a" Orh;a w;r Ndrh msysgk ,Sjr fojk j¾.fha ,Sjr kï fõ ̂ 15'12 rEmh&'

Ndrh

Orh

wdhdih

15'12 rEmh

fojk j¾.fha ,Sjr i|yd ksoiqka lsysmhla 15'13 rEmfha olajd we;' 

15'13 rEmh - fojk j¾.fha ,Sjr
.srh ú,anefrdaj

.srfha ;, fol tlg iïnkaO lr ;sfnk weKh jgd ;, fol N%uKh fõ' 

tu ksid fuu weKh msysá ia:dkh Orh fõ' Ndrh we;af;a B<`.ghs' .srfha ndyq 

foflys fl<jrg wdikakfhka wdhdih fhdokq ,nhs'

f;jk j¾.fha ,Sjr .Kh

;=kajk ,Sjr .Kfha Ndrh;a" Orh;a w;r wdhdih ls%hd lrhs ^15'14 rEmh&' fldiai" 

bo," ì,S ms;a; ^15'15 rEmh& fuu ,Sjr .Khg wh;a h'

Ndrh

Orh

wdhdih

15'14 rEmh

15'15 rEmh - ì,S ms;a;

fuu ,Sjr j¾.fha wdhdi ndyqfõ È.g jvd ks;r u 

Ndr ndyqfõ È. jeä h' túg isÿjkafka hï Ndrhla 

ix;=,kh lsÍug Ndrhg jvd jeä wdhdihla wjYH 

ùuhs' tkï fuu ,Sjr j¾.fha hdka;% jdish ks;r u 

tlg jvd wvq h' kuq;a fïjd m%fhdckj;a jkafka 

wdhdih wvq ÿrla .uka lsÍfï § Ndrh jeä ÿrla .uka 

lsÍu ksid h'
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,Sjrhl m%fõ. wkqmd;h

hï nrla by<g tieùug fhdod .;a my; ,Sjr Wml%uh kej; isysm;a lruq' 

A

C

B
wdhdi ndyqj

X wdhdih
Ndr ndyqj

Y
Ndrh

15'16 rEmh

fuu ,Sjrh fj; wm wdhdih fhdokafka B ,CIHfhks' B ys isg X olajd wdhdih 

fhÿfõ hehs is;kak' fuh wdhdifha úia:dmkh fõ' túg Ndrh tiefjkafka A 

isg Y olajd h' fuh Ndrfha úia:dmkh fõ' 

hï ld,hl § wdhdifha isÿ jk úia:dmkh tu ld,h ;=< Ndrfha isÿjk úia:dmkh 

fuka lS .=Khla o hkak tu hka;%fha m%fõ. wkqmd;h fõ'

  m%fõ. wkqmd;h }        wdhdifha úia:dmkh          

       Ndrfha úia:dmkh 

wdhdi ndyqfõ È. Ndr ndyqfõ Èf.ka fn¥ úg ,efnkafka o tu w.h u h' 

hka;%hl m%fõ. wkqmd;h jeä jQ ;rug tu hka;%h fj; fhÈh hq;= wdhdih wvq 

fõ' 

by; WodyrKfhys mßÈ BX =  60 cm  yd AY =  15 cm  ù kï" tu ,Sjrfha 

m%fõ. wkqmd;h } 60 cm          

           15 cm
   }   4
           

hka;%hl m%fõ. wkqmd;h } 4 kï bka wm ffioaOdka;slj is;d.kafka tu 

hka;%fhka hï Ndrhla tiùug wjYH jk wdhdih" Ndrfhka 1$4 la jk nj h' 

kuq;a m%dfhda.slj fuh isÿ lrk úg wjYH wdhdih Ndrfhka 1$4  olajd wvq    

jkafka ke;' fuhg fya;=j moaO;sfha we;s >¾IKhhs' tkï hka;%hlska ,efnk 

hka;% jdish" m%fõ. wkqmd;hg jvd wvq w.hls' 
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m%odk ld¾hh yd m%;sodk ld¾hh 

hka;%hlska ld¾hhla lr .ekSug wm hka;%h fj; hï ld¾hhla isÿ l< hq;= h' 

fuh y÷kajkafka m%odk ld¾hh f,i h' hka;%h fj; tfia hï ld¾hhla isÿ lrk 

úg hka;%h u.ska hï ld¾hhla isÿ lrkq ,nhs' fuh m%;sodk ld¾hhls' 

by; i|yka lr we;s ,Sjrh .ek kej; i,ld n,uq' 

B  ys § fhdok wdhdih 50 N  o" A ys § tiefjk Ndrh 150 N o hehs is;uq' 

n,hla hï ÿrlg l%shd lsÍfï § flfrk ld¾hh m%udKh fidhk whqre Tn okshs'

fhdok n,h" tu n,fha úia:dmkfhka .=K l< úg flfrk ld¾hh m%udKh 

,efí' 

by; ,Sjrh u; wm lrk ld¾hh ^m%odk ld¾hh& my; wdldrhg .Kkh l< 

yels h'

  m%odk ld¾hh      =   wdhdih x  wdhdifha úia:dmkh

        =    50  N x  60 cm
  

          
=   50  N   x     60   m  
                      100  

          =   30  J

,Sjrfhka flfrk ld¾hh ^m%;sodk ld¾hh& my; wdldrhg .Kkh l< yels h'

m%;sodk ld¾hh fyj;a ,Sjrfhka flfrk ld¾hh } Ndrh  «  Ndrfha úia:dmkh

} 150 N « 15 cm
} 150 N

 
× 15      
   100   

m

} 22.5 J

fuys § ,Sjrh Ndú; lsÍfuka fuu 22'5 J ld¾hh lr .ekSug ,Sjrh fj; 30 J l 

ld¾hhla isÿ l< hq;=j we;'

,Sjrhg m%odkh l< ld¾hhg ,Sjrfhka isÿ jQ ld¾hh m%;sY;hla f,i my; 

wdldrhg .Kkh l< yels h'

  
=

 
22.5 J
30 J   

×  100

  = 75%

fï wm .Kkh lf<a fuu ,Sjrfha ld¾hlaIu;djhs' ta wkqj tu ,Sjrfha 

ld¾hlaIu;dj 75] ls'
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hka;%hl ld¾hlaIu;dj }
 

m%;sodk ld¾hh

m%odk ld¾hh

     
=
 

Ndrh « Ndrh p,kh jQ ÿr

wdhdih « wdhdih p,kh jQ ÿr

     
=
 

Ndrh

wdhdih  
×
  

Ndrh p,kh jQ ÿr

wdhdih p,kh jQ ÿr

wdhdih p,kh jQ ÿr" Ndrh p,kh jQ ÿfrka fnÿfjd;a ,efnkafka m%fõ. 

wkqmd;hhs' kuq;a fuys i|yka jkafka Ndrh p,kh jQ ÿr wdhdih p,kh jQ ÿfrka 

fnok njhs' th iudk jkafka m%fõ. wkqmd;fha mriamrhghs'

tkï" 1

m%fõ. wkqmd;h

 hs

tneúka ld¾hlaIu;dj  } hdka;% jdish  «
  

1

m%fõ. wkqmd;h

ld¾hlaIu;dj   }
 

hdka;% jdish

m%fõ. wkqmd;h

idudkHfhka ld¾hlaIu;dj .Kkh lrkafka m%;sY;hla f,i h'

tneúka ld¾hlaIu;dj  }
 

hdka;% jdish

m%fõ. wkqmd;h  
«  100]

,Sjr i|yd muKla fkdj ´kE u hka;%hla i|yd my; iólrK Ndú; l< 
yels h'

 
hdka;% jdish  }

 

Ndrh

wdhdih

 
m%fõ. wkqmd;h  }

 

wdhdih p,kh jQ ÿr

tu ld,h ;=< Ndrh p,kh jQ ÿr

 
ld¾hlaIu;dj  }

 

hdka;% jdish

m%fõ. wkqmd;h  
«  100]
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15'2  wdk; ;,h

jev myiq lr.ekSug wdk; ;, fhdod .; yels ksid wdk; ;,h o ir, hka;% 

j¾.hls'

hï jia;=jla isriaj by<g tieùug tys nrg iudk n,hla fhÈh hq;= nj wms óg 

by; wOHhkh lf<uq'

tfy;a wdk; ;,hla Èf.a th by<g f.k hk úg wjYH jkafka Bg jvd wvq 

wdhdihls'

wdk; ;,hla Èf.a jia;=jla by<g f.k hk úg wjYH wdhdih wdk;shg wkqj 

fjkia jkafka flfia oehs fiùug 15'2 l%shdldrlu isÿ lruq'

l%shdldrlu  15'2

wjYH øjH ( ,E,a,la" ksõgka ;=,djla" ,S l=Üáhla" .fvd,a leg lsysmhla

l%uh

² .fvd,a leg lsysmhla fhdodf.k" ,E,a,la hï wdk;shlska ;nd .kak'

² ,S l=Üáfha tl me;a;lg uqÿjla fhdod tu uqÿjg ksõgka ;rdÈh iïnkaO 

lrf.k ,E,a, Èf.a by<g th weof.k hdug wjYH n,h fidhd .kak'

² B <Õg .fvd,a leghla bj;a lr ,E,a, ;nd wdk;sh fjkia lr fmr 

fia u ,E,a, Èf.a ,S l=Üáh by<g weof.k hdug wjYH n,h fidhd .kak'

² oeka ;j;a .fvd,a leghla bj;a lr fmr fia u ,E,a, Èf.a ,S l=Üáh 

weof.k hdug jqjukd wdhdih fidhd .kak'

² wdk;sh wkqj" wdhdih fjkia jk whqre ii|kak'

wdk; ;,fha wdk;sh jeä jk úg wdhdih jeä jk nj;a wdk;sh wvq jk úg 

wdhdih wvq jk nj;a Tng oel.; yels jkq we;' wdhdih wvq ùu wkqj hdka;% 

jdish jeä fõ'

tÈfkod Ôú;fha § wdk; ;,h fhfok wjia:d

l+[a[h
bial=remamq weKh

15'17 rEmh - wdk; ;,h fhfok wjia:d lsysmhla

 ²  l+[a[h

 ²  mäfm<

 ²  bial=remamq celal=j

 ²  bial=remamq weKh

 ²  bksu.

wdk; ;,h wdY%s; 

.Kkh lsÍï isÿ lrk 

wdldrh ó<`.g i,ld 

n,uq'
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f;,a mSmamhl nr 600 N ls' th 4 m È. wdk; ;,hla fhdod f.k fmdf<dfõ 

isg 1 m Wi f,dßfha ;Ügqj fj;g p,kh flf¾' wdk; ;,h Èf.a f;,a mSmamh 

by<g ;,a¨ lsÍug wjYH jQ n,h 200 N la hehs is;uq'   

i' fuu wdk; ;,fha hdka;% jdish   }
  Ndrh 

         wdhdih 

        } 600 N     
         200 N    

        }   3
 

ii' fuu wdk; ;,fha m%fõ. wkqmd;h }
 wdhdih p,kh jQ ÿr   

           Ndrh p,kh jQ ÿr  

        } 4 m     
         1 m    

        }   4

iii. wdk; ;,fha ld¾hCIu;dj   }
   hdka;% jdish  « 100   

           m%fõ. wkqmd;h   

        }  3   « 100    
          4    

        } 75%

iv. m%odk ld¾hh     } wdhdih x wdhdih p,kh jQ ÿr

 

        } 200 N x 4 m 
 

        } 800 J 

v. m%;sodk ld¾hh     } Ndrh x Ndrh p,kh jQ ÿr

 

        } 600 N x 1 m 
 

        } 600 J 
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m%odk ld¾h yd m%;sodk ld¾hh weiqßka o ld¾hCIu;dj .Kkh l< yels h' 

vi. wdk; ;,fha ld¾hCIu;dj   }
 m%;sodk ld¾hh  x 100   

                  m%odk ld¾hh  

        } 600 J x 100    
         800 J   

        } 75%

15'3  pl%h yd wlaI oKav ^il yd wlr&
pl%h yd wlaI oKav jev myiq lr .ekSug fhdod .kakd ;j;a ir, hka;% j¾.hls' 

pl%h yd wlaI oKav tlsfklg iïnkaO neúka pl%h yryd wlaI oKavg wdhdih 

imhd jev myiqfjka lr.; yels h' fï i|yd vnrh ;=< fuu ir, hka;% 

Wml%uh l%shd;aul jk whqre i,ld n,uq'

vnrh hkq is,skavrdldr ,S l|lg jleáhla ^ñgla& iú lr" 15'18 rEmfha oelafjk 

mßÈ wdOdrl folla u; ksoyfia N%uKh l< yels fia ilia lr.;a WmlrKhls'

15'18 rEmh - vnrh 15'19 rEmh

jleáh

,S l| jgd lUhla T;d we;' lUfha wksla fl<jrg nd,aÈhla iïnkaê; h' jleáh 

lrljk úg is,skavrdldr ,S l| jgd lUh tf;hs' ta wkqj nd,aÈh tiefõ' jleáh 

tla jghla lrljk úg" lUh o ,S l| jgd tla jghla tf;a' 

E L
15'20 rEmh

r1

r2

jleáh tla jghla lrljk úg" wdhdih 

p,kh jk ÿr" jghla lrlefjk jD;a;fha 

mßêhg iudk h' túg Ndrh tiefjkafka ,S 

lf|a mßêhg iudk Wilghs' 

- wdhdih

pl%h
wlaI oKav

- Ndrh
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ñfÜ È. jD;a;fha wrhg ^r1& iudk h' tfia kï jD;a;fha úIAlïNh tfuka 

fo.=Khls' ^} 2r1& mßêh tfuka
 

22 ^π .=Khls&
 7

ta ksid ñg ^jleáh& rjqula lrleùfï § wdhdih p,kh jk ÿr } 2πr1

is,skavrdldr ,S lf|a yrialv wrh r2 kï úIalïNh 2r2 fõ' 

tla jghla jleáh lrljk úg" Ndrh tiefjk Wi ^Ndrh p,kh jk ÿr& } 2πr2 
fõ' 

ñg jrla lerlSfï § iEfok jD;a;fha mßêhtneúka pl%h yd wlaI oKav

   hka;%j, m%fõ. wkqmd;hš ,S lf|a mßêh
}

2 πr1
2 πr2

}

r1
r2

}

pl%fha wrhpl%h yd wlaI oKav

hka;%j, m%fõ. wkqmd;h š wlaI oKafvys wrh
}

fuhska meyeÈ,s jkafka l=ula o@ ,S ñfÜ ^jleáfha& È." ,S lf|a wrfhka fn¥ úg 

pl%h yd wlaI oKav hka;%j, m%fõ. wkqmd;h ,efnk njhs' 

pl%h yd wlaI oKav hka;%j, Ndú; wjia:d lsysmhla my; ±lafõ' 

15'21 rEmh - pl%h iy wlaI oKafvys Ndú;

lrljk ñg

gh¾j, uqßÉÑ weK
.e,ùug fhdod 
.kakd WmlrKh

fuys wdhdih fhdokafka ñgghs'

ñgg wdhdih fhdod N%uKh lrk 
úg ;,fha fl<jr N%uKh fõ' 
n,h iïfm%aIKh jkafka ;,fhks'

ñg

;,h bial=remamq kshk

15'22 rEmh - lmamsh" 
ir, hka;%hla f,i

wdhdih

Ndrh

15'4  lmams
 
<s|lska c,h ,nd .ekSfï § lUhlg .eg .eiQ nd,aÈh <s| 

;=<g hjd c,h msreKq miq by<g tieùu wmyiq nj;a th 

lmamshla Ndú;fhka lr .ekSu myiq nj;a fuu mdvfï uq,a 

fldgfia § i|yka lr we;' fï wkqj lmamsh ir, hka;%hls'

lUfha ksoyia fl<jßka n,h fhdod nd,aÈh Tijk úg 

fhÈh hq;= n,h ms<sn| wjfndaOhla ,nd .ekSug 15'3 

ls%hdldrlfuys fhfouq' 

l%shdldrlu  15'3

wjYH øjH( lmamshla" Ndrhg wkqj .e<fmk 

,Kqjla" ksõgka ;=,djla" .,a leghla fyda 

.e<fmk Ndrhla

l%uh (                                      

² .,a leghla fyda .e<fmk Ndrhla f.k 

tys nr ksõgka ;=,dfjka uek .kak' 

² fuu .,a legh fyda .e<fmk Ndrh" 15'23 

rEmfha oelafjk mßÈ lmamshla ;=<ska hjd 

,Kqfõ ksoyia fl<jrg ksõgka ;=,dj 

iïnkaO lrf.k ksõgka ;=,dfjka 

wÈñka tys mdGdxlh uek .kak'
15'23 rEmh

.,a legh fyda .e<fmk Ndrh fl,ska u ksõgka ;=,dj Ndú;fhka Tijk úg;a" 

lmamsh Ndú;fhka Tijk úg;a fhdok n,h wdikak jYfhka iudk nj Tng 

fmfkkq we; ^lmamsfha >¾IKh ksid fuu n, fol w;r iq¿ fjkila oelsh yels 

jkq we;&'

hula fl<ska u tieùfï § wm n,h fhÈh hq;af;a isriaj by<ghs' tfy;a lmamsh 

fhdod .ekSfï § wmg ,Kqj myiq ÈYdjlg mj;ajd f.k ^myiq wdk;shlska hqla;j 

;nd f.k& n,h fhÈh yels h' by<g n, fhdokjdg jvd my<g n,h fh§u 

myiq h' tneúka ;ks lmamshla Ndú;fhka nrla tiùu myiq h' 
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15'22 rEmh - lmamsh" 
ir, hka;%hla f,i

wdhdih

Ndrh

15'4  lmams
 
<s|lska c,h ,nd .ekSfï § lUhlg .eg .eiQ nd,aÈh <s| 

;=<g hjd c,h msreKq miq by<g tieùu wmyiq nj;a th 

lmamshla Ndú;fhka lr .ekSu myiq nj;a fuu mdvfï uq,a 

fldgfia § i|yka lr we;' fï wkqj lmamsh ir, hka;%hls'

lUfha ksoyia fl<jßka n,h fhdod nd,aÈh Tijk úg 

fhÈh hq;= n,h ms<sn| wjfndaOhla ,nd .ekSug 15'3 

ls%hdldrlfuys fhfouq' 

l%shdldrlu  15'3

wjYH øjH( lmamshla" Ndrhg wkqj .e<fmk 

,Kqjla" ksõgka ;=,djla" .,a leghla fyda 

.e<fmk Ndrhla

l%uh (                                      

² .,a leghla fyda .e<fmk Ndrhla f.k 

tys nr ksõgka ;=,dfjka uek .kak' 

² fuu .,a legh fyda .e<fmk Ndrh" 15'23 

rEmfha oelafjk mßÈ lmamshla ;=<ska hjd 

,Kqfõ ksoyia fl<jrg ksõgka ;=,dj 

iïnkaO lrf.k ksõgka ;=,dfjka 

wÈñka tys mdGdxlh uek .kak'
15'23 rEmh

.,a legh fyda .e<fmk Ndrh fl,ska u ksõgka ;=,dj Ndú;fhka Tijk úg;a" 

lmamsh Ndú;fhka Tijk úg;a fhdok n,h wdikak jYfhka iudk nj Tng 

fmfkkq we; ^lmamsfha >¾IKh ksid fuu n, fol w;r iq¿ fjkila oelsh yels 

jkq we;&'

hula fl<ska u tieùfï § wm n,h fhÈh hq;af;a isriaj by<ghs' tfy;a lmamsh 

fhdod .ekSfï § wmg ,Kqj myiq ÈYdjlg mj;ajd f.k ^myiq wdk;shlska hqla;j 

;nd f.k& n,h fhÈh yels h' by<g n, fhdokjdg jvd my<g n,h fh§u 

myiq h' tneúka ;ks lmamshla Ndú;fhka nrla tiùu myiq h' 



úoHdj | ir, hka;%98

lmamsh kï ir, hka;%h wdYs%; ir, .eg¨jla úi|uq' 

c,h msß nd,aÈhl nr 12 N h' th lmamshla ̂ fndf,dlalhla& Ndú;fhka Tijkafka 

hehs is;kak ^lmamsfha >¾IKhla fkdue;s hehs Wml,amkh lrkak&' 

i. fuys Ndrh tiùug fhdok wdhdih o 12N fõ' 

 
hdka;% jdish   }

  Ndrh 

      wdhdih 

     }  12 N     
       12 N   

     }     1    
ii. m%fõ. wkqmd;h

 wdhdih hï ÿrla p,kh jk úg Ndrh o tmuK Wilska u tiefõ' tneúka 

m%fõ. wkqmd;h 1la fõ' 

iii.   hka;%h fj; isÿ l< ld¾hh ±ka fidhuq'

 hka;%h fj; lrk ld¾hh   } wdhdih x wdhdih p,kh jk ÿr

 wdhdih p,kh jk ÿr 0'8 m lshd is;uq' 

 túg hka;%h fj; isÿ l< ld¾hh } 12 N x 0.8 m  

       } 9.6 J 

iv. hka;%fhka isÿjk ld¾hh ó<`.g fidhuq'

 hka;%fha ^lmamsfhka& isÿjk ld¾hh } Ndrh x Ndrh p,kh jQ ÿr  

        } 12 N x 0.8 m  

        } 9.6 J  

v. fuu hka;%fha ld¾hCIu;dj 
   }

    hdka;% jdish    « 100 ]

                                                       m%fõ. wkqmd;h 

 
        }

     1   « 100 ]  

              1  

        } 100]
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lmams moaO;s

15'24 rEmh

wp, 
lmamsh

ip, 
lmamsh

Ndrh

<s|lska j;=r we§fï § Ndú; jk lmamshl isÿ jk  

tl u p,s;h" th iú lr we;s wlaIh jgd N%uKh ùu hs' 

fujeks lmams wp, lmams f,i ye¢kafõ' óg wu;rj 

p,kh jk lmams iys; lmams moaO;s o we;'

15'24 rEmfha fmkajd we;af;a wp, lmamshlska iy ip, 

lmamshlska iukaú; jk lmams moaO;shls'

fuys we;s ip, lmamsh u; /yeka fmdgj,a follska 

by<g n, fhfok ksid" tla /yeka fmdglska fhÈh 

hq;af;a Ndrfhka wvlg iudk n,hls' tu n,h wp, 

lmamsh u;ska hk /yeka fmdg u.ska my<g fhÈh yels h' 

tu ksid fuu lmams moaO;sfha hdka;% jdish folla fõ' 

fuu hdka;% jdish wmg ,efnkafka ip, lmamsfhka 

muKs' wp, lmamsfhka isÿ lrkafka n,h fhÈh hq;= 

ÈYdj fjkia lsÍu muKs'

´kE u ir, hka;%hl hdka;% jdish jeä jk úg m%fõ. 

wkqmd;h o jeä fõ' fuu lmams moaO;sfha o" wm wdhdih fhdok /yeka fmdg hï 

ÿrla my<g .uka lrk úg Ndrh .uka lrkafka tu ÿfrka wvls' tu ksid m%fõ. 

wkqmd;h folla fõ'

wp, iy ip, lmams .Kkdjla Ndú;fhka lmams moaO;shl hdka;%sl jdish úYd, 

f,i jeä lr .; yels h' fodUlrh lmams moaO;s iys; hka;%hls'

15'25 rEmh - fodUlrh
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ixlS¾K hka;% idod .kafka ir, hka;% lsysmhl ixl,kfhks' 
ksoiqk (- md meÈh

;sßx.
^,Sjr&

frdaoh

mev,h
^pl%h yd wlaI oKav&

oe;s frdao iy 
oïje,

^lmams moaO;sh&

15'26 rEmh - mdmeÈh

mejreu 15'1

tÈfkod Ôú;fha Ndú; lrk úúO hka;% ^uyk ueIsu jeks& ksÍlaIKh lrkak' 

tu hka;%j, fhdod f.k we;s ir, hka;% Wml%u y÷kd f.k kï lrkak'

idrdxYh

² jev myiq lr .ekSug hka;% Ndú; flfrhs' 

² hka;%h fj; hï n,hla fhdod tu n,h Ndrh fj; iïfma%IKh ùfuka 

ld¾hh isÿ flf¾' 

² hka;%h fj; fhdok n,h wdhdih hs' 

² hka;%fhka uev mj;ajk n,h Ndrh hs' 

² ,Sjrh" wdk; ;,h" pl%h yd wCI oKav yd lmams f,i ir, hka;% m%Odk 

j¾. y;r ls'

² ir, hka;% ixl,kh lsÍfuka ixlS¾K hka;% idod .efka' 

² ir, hka;% ms<sn|j lrkq ,nk .Kkh lsÍïj, § fhdod .kakd iólrK 

my; oelafõ'
 

hdka;% jdish   }
  Ndrh 

      wdhdih 

 
m%fõ. wkqmd;h   }

 wdhdih p,kh jQ ÿr 

        Ndrh p,kh jQ ÿr 

 
ld¾hlaIu;dj   }

    hdka;% jdish     « 100

        m%fõ. wkqmd;h
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01& § we;s ms<s;=re w;ßka ksjerÈ fyda jvd;a .e<fmk ms<s;=r f;darkak'

1' hka;% u.ska isÿ fkdjkafka l=ula o@

1' Ndrhg jvd wdhdih wvq lr §u' 

2' wdhdih fhÈh hq;= ÈYdj myiq ÈYdjlg fjkia lr §u' 

3' hka;%h fj; hï n,hla fh§fuka" hka;%h u.ska ld¾hh isÿ lr .ekSu' 

4' hka;%h fj; lrkq ,nk ld¾hhg jvd jeä ld¾hhla hka;%fhka lr 

.ekSu'

2' fuhska ir, hka;%hla fkdjkafka l=ula o@

1' .srh 2' lmamsh 3' l+[a[h 4' fudag¾ r: wekaðu

3' tla;rd ,Sjrhla fj; 12 N l wdhdihla fhdod 48 N Ndrhla tieúh 

yels h' fuu hka;%fha hdka;% jdish flf;la o@ 

1' 1 2' 2 3' 3 4' 4

4' wdk; ;,h kï hka;% j¾.hg wh;a ksoiqka muKla we;s ms<s;=r f;darkak' 

1' bial=remamq kshk" l=[a[h" msh.egfm<

2' bial=remamq kshk" msh.egfm<" w,jx.=j

3' bial=remamq weKh" l=[a[h" bksu.

4' msh.egfm<" bial=remamq weKh" veys w`vqj

5' Ndrhg jvd jeä wdhdihla fh§u yeu úg u wjYH jk wjia:d ms<sn| 

idlÉPdjl § <uqka fofofkla my; ±lafjk m%ldY lrhs' 

 A bial=remamq celal=j Ndú;fha § Ndrhg jvd jeä wdhdihla fhÈh 

hq;= h' 

 B ;ks lmamsh Ndú;fha § fhÈh hq;= wdhdih Ndrhg jvd jeä h' 

 C ;=kafjks ,Sjr Ndú;fha § fhdok wdhdih yeu úg u Ndrhg jvd 

jeä h' 

 ñka jvd;a ksjerÈ jrKh f;darkak' 

A m%ldYh B m%ldYh C m%ldYh

1 ksrjoH idjoH ksrjoH

2 idjoH idjoH idjoH

3 idjoH ksrjoH ksrjoH

4 ksrjoH ksrjoH ksrjoH

wNHdi



úoHdj | ir, hka;%102

02& wNHdi fmdf;a msgm;a lrf.k ysia;eka mqrjkak' 

 hka;%hla fj; fhdok n,h ''''''''''''''''''' kï jk w;r hka;%fhka uev 

meje;afjk n,h '''''''''''''''''''''' kï fõ'

03& 1' hka;%j,ska ld¾h myiq lr fok m%Odk l%u fol i|yka lrkak' 

 2' ,Sjr j¾. ;=fkys wdhdih Ndrh yd Orh fhfok ia:dk tlsfklg 

fjkia jk whqre fmkaùug rEm igyka ;=kla w|skak' 

 3' wdk; ;,h idudkH Ôú;fha Ndú; jk wjia:d folla i|yka 

lrkak'
 

450 N

1.
2 

m

04& 450 N Ndrhla 1.2 m Wilg 

tieùug wdk;j ;enQ Yla;su;a 

,E,a,la fhdod .kakd whqre rEm 

igykl ±lafõ' fuys § fh§ug 

isÿjk wdhdih 150 N fõ' 

 fuu wdk; ;,fha ld¾hlaIu;dj 

60]ls'

 i. wdk; ;,fha hdka;% jdish fidhkak' 

 ii. fhdod .;a ,E,af,a È. .Kkh lrkak' 

 iii. fuys m%fõ. wkqmd;h fidhkak' 

 iv. fuys § isÿ flfrk m%odk ld¾h fldmuK o@

 v. fuys § isÿ flfrk m%;sodk ld¾h fldmuK o@

mdßNdIsl jpk
ir, hka;%  - Simple  machines 
,Sjr  - Levers
Orh  - Fulcrum
Ndrh  - Load
wdhdih  - Effort
wdk; ;,h - Inclined plane 
lmams  - Pulleys 
hdka;% jdish - Mechanical advantage 
m%fõ. wkqmd;h - Velocity ratio 
ld¾hCIu;dj - Efficiency 
m%odk ld¾hh - Work input
m%;sodk ld¾hh - Work output
ixlS¾K hka;% - complex machines

wNHdi
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my; § we;s 16'1 rEmh fyd¢ka ksÍlaIKh lrkak'

16'1 rEmh - laIqø frdfnda hka;%hla u.ska r;= reêr ffi,hlg m%;sldr lrk wdldrh

Tn ksÍlaIKh lrk ,oafoa laIqø frdfnda hka;%hla reêr ffi,hlg m%;sldr lrk 

wkaou oelafjk úYd,kh lrk ,o rEm igykls' we;a; jYfhkau fujeks w;s 

ishqï hka;% ;kkafka flfia o@ ta i|yd fhdod .kakd ;dlaIKh l=ula o@ 

fujeks laIqø hka;% ksIamdokh iïnkaOfhka j¾I 2016 § ridhk úoHdj i|yd jQ 

fkdfn,a ;Hd.h Ôka mshf¾ fidafõÊ" Y%Su;a fÊ' iafgdvdÜ iy n¾kdâ f*ßka.d 

^Jean Pierre Sauvage, Sir J. Fraser, Stoddart and Bernard Feringa& hk úoHd{hska 

yg msßkeñks' tu l%shdj,sh úoHdj ;j;a jeo.;a wÈhrlg <`.d ùula f,i ie,fla' 

t;eka isg laIqø frdfndajka úoHdjg ;j ÿrg;a wd.ka;=lhska fkdù h'

Ôka mshf¾ fidafõÊY%Su;a fÊ' iafgdvdÜ n¾kdâ f*ßka.d
16'2 rEmh - 2016 jif¾ § ridhk úoHdj i|yd jQ fkdfn,a ;Hd.h ysñ lr .;a úoHd{hska

oeka wms" tjka wdYap¾h isÿ l< yels úoHdfõ w;s ishqï f,dalh f;areï .ekSug 

W;aidy lruq'

kefkda ;dlaIKh 
yd tys Ndú;16
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16'1 kefkdaógrh

zzkefkdaZZ hkq l=ula o@

"Nano" hk bx.%Sis jpkh dwarf fyj;a w.=gqñá hk wre; we;s .%Sl NdIdfõ 

jpkhlska iïNjh ù we;' tneúka kefkda hkq w;sYhska l=vd foa wdY%s; fhÿuls' 

fuu bkaøcd,sl mßudKfha § Tn iEu fohlau ;ekS we;s mrudKq olskq muKla 

fkdj tajd Tn fudn p,kh lsÍug o Tng yels jkq we;'

ZZkefkdaZZ fl;rï l=vd o@

th w;sYhska u l=vd f,dalhls' oelSug yels fj;ehs is;d .ekSug fkdyels ;rï 

th l=vd f,dalhls' wm Ôj;a jkafka ógr iy lsf,daógr mßudK iu. h' kefkda 

hkq zzì,shkfhka mx.=jlsZZ' tneúka kefkdaógrh hkq ógrfhka ì,shkfhka 

mx.=jls' tkï 10-9 m ls'

16'3 rEmh - jia;= lsysmhl úYd,;ajh kefkdaógr mßudKfhka

zzkefkdaZZ
fl;rï
l=vd o@

ñ,sóg¾ 1 } kefkdaógr ñ,shk 1

uhsfl%dógr 1 } kefkdaógr 1000 kefkdaógr 1

óg¾ folla 
Wi ñksil=f.a 
Wi kefkdaógr 
ì,shk folls'

w,afmfk;s 

ysila ;rï jk 

mq,a,shl úIalïNh 

kefkdaógr 

ñ,shkhls'

r;= reêrdKqjla 
jeks Ôj ffi,hl 

úIalïNh 
kefkdaógr 10000 

muK fõ'

DNA wKqjl m<, 
kefkdaógr 2'5 muK 

fõ'

óg¾ 1 } kefkdaógr ì,shk 1

yhsârcka jeks uQ,øjHhl ;ks mrudKqjl úYalïNh kefkdaógrfhka oyfhka 

mx.= lsysmhla fõ'

wu;r oekqug

ñksia flia .il >klu 80 000 nm muK fõ' 

idudkH m;a;r lvodishl >klu 100 000 nm la muK fõ'
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16'2  kefkda ;dlaIKh

kefkda mßudK úoHdfõ § .fõIKh flfrkqfha 1-100 nm mrdifha we;s mod¾: 

ms<sn|j h' úYajdi lsÍug fkdyels ;rï jQ fuu l=vd mßudKfha kj øjH ;ekSu 

kefkda ;dlaIKh f,i ye¢kafõ' fuh kQ;k úoHd yd ;dlaIKfõofha fnfyúka 

fmd<Ujd,k iq¿ jQ o" fõ.fhka bÈßhg .uka lrkakd jQ o fCIa;%hls' kefkda 

;dlaIKh hkq Ôj úoHdfõ isg wNHjldY hdkd l¾udka;h olajd jQ úúOdldr 

Ndú; iys; ;dlaIKhls'

kefkda ;dlaIKfha b;sydih
kefkda úoHdj yd kefkda ;dlaIKh hkq fidndoyug kj ixl,am fkdfõ'  

kefkda ;dlaIKh u; mokï jQ iajdNdúl ixisoaê fndfyda we;' flfia fj;;a 

kefkda ;dlaIKh ms<sn| kQ;k Wkkaÿj wjÈ l< ;eke;a;d f,i weußldkq 

fN!;sl úoHd{ ßpâ f*hskaudka ^Richard Feynman ^1918-1988&& f.!rjhg md;% fõ'

j¾I 1959 § zzm;=f,a ;j fndfyda bv we;ZZ kï jQ m%isoaO foaYkfha § f*hskaudka 

úúO øjH ;ekSu i|yd fuj,ï f,i mrudKq iy wKq Ndú; l< yels njg 

jQ" úYajdi l< fkdyels ;rï ishqï f,dalhla ms<sn|j wkqudk woyila bÈßm;a 

lf<ah' j¾I 1974 § cmka bxðfkarejl= jQ uydpd¾h fkdßfhda gks.=Ñ ^Norio 
Taniguchi& fuu fCIa;%h zzkefkda ;dlaIKhZZ f,i kï lf<ah'

we;a; jYfhka u kefkda ;dlaIKh bÈßhg .uka lf<a 1980 .Kkaj,§ h' ta' wdpd¾h 

fla' tßla fv%laia,¾ ^Dr. K. Eric Drexler& kï jQ kefkda ;dlaIK iqúfYaI jdÈhd 

úiska Engines of Creation: The coming Era of Nanotechnology kï jQ wdkafoda,kd;aul 

fmd; m%ldYhg m;a l< miq h' bf,lafg%dak wKaùlaIh Ndú;h ckm%sh jk;=re 

kefkda ;dlaIKfha ksis mßÈ bÈß .ukla fkdùh' kefkda mßudKfha mrudKq iy 

wKq yeisrúh yels wKaùlaI ksmojkq ,enqfõ o fuu oYlfha § h'

16'4 rEmh - ßpâ f*hskaudka

kefkda ;dlaIK ksis ud¾.hg 

wj;S¾K jQ miq th ta jk úg 

wm i;= fuj,ï yd tajd Ndú;h 

ms<sn|j jQ wfma yelshdj u; ñi" 

wm ta ;ekg <`.d jQ ud¾.fha 

mshjr u; r|d fkdmj;S'

- fla' tßla fv%laia,¾

m;=f,a ;j fndfyda bv we;'

- ßpâ f*hskaudka 16'5 rEmh - tßla fv%laia,¾

iajdNdúl kefkda ixl,am
fidndoyu úiska kefkda mßudKfha foa ks¾udKh lr we;' tjeks foa iy tajdfha 

Ndú; ms<sn| woyila ,nd .ekSu i|yd wms 16'1 l%shdldrlfuys ksr; fjuq'
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l%shdldrlu  16'1

wjYH øjH (- fkdbreKq fk¿ï fyda ynr, m;%hla

l%uh (-           

 ² fk¿ï fyda ynr, m;%h u;g c, ìx÷ lsysmhla oud ksÍlaIKh lrkak'

 ² Tfí ksÍlaIK i|yka lrkak'

16'6 rEmh - fk¿ï$ynr, m;%hla u; c, ìxÿ /£ 
we;s wdldrh

úisÍulska fyda we,S isàulska 

f;drj m;%h u; c, ì¢;s 

frda,a ù hkq Tn ÿgqjd o@ fuhg 

fya;=j l=ula úh yels o@

f,dagia wdprKh

fk¿ï m;% u; we;s c,NS;sl 

;;a;ajh ksid tys iajhx msßisÿ 

ùfï ixisoaêh f,dagia wdprKh f,i ye¢kafõ' fk¿ï m;%h u; we;sjk fuu 

c,NS;sl iajNdjhg fya;= jkafka tys we;s kefkda mßudKfha wxY=j, ishqï  

ieliqu h' fï ksid tu m;%h u;g jefgk c,h" ¥ú,s yd CIqøÔùka iajhxl%Shj 

bj;a fõ' n;al+rd jeks lDókaf.a mshdm;aj, o f,dagia wdprKh oelsh yels h'

16'7 rEmh - fk¿ï m;%hla u; c, ì÷jla /£ we;s whqre oelafjk úúO mßudKfha wjia:d

msfhú weiska

iajdNdúlj ;ekqKq kefkda øjH

Ôùkaf.a jHqyuh yd lD;Huh ;ekqï tallh jQ ffi,h ;=< isÿjk lD;H fï i|yd 

fyd| ksoiqka fõ ^ffi,fha ;ru kefkda mßudKfha fkdjk nj isys ;nd .kak&' 

ffi,hla ;=< Yajikh" nysiai%djh" fmdaIKh" j¾Okh iy m%NdixYaf,aIKh jeks 

kefkda mßudKfha Ôj l%shdj,s wLKavj isÿ fõ' tu Ôj lD;H i|yd úfYaIfhka 

wkqj¾;kh jQ bkaøshsld kefkda mßudKfha hka;% f,i ie,lsh yels h'

zzkefkdaZZ yeisÍug fya;=j m%udKfha fjkihs
mrudKq yd wKq uÜgfï § øjH tlsfklg fjkia f,i yeisf¾' mod¾:h tlu jqj;a 

tys m%udKh 100 nm fyda Bg wvq fj;au tu mod¾:fha fN!;sl yd ridhksl .=K 

iEfyk muK fjkia fõ' ksoiqkla f,i kefkda mßudKfha § mod¾:fha m%ldY" 

hdka;%sl" úoHq;a fuka u" pqïnl .=K fjkia jk w;r ridhksl m%;sl%shdYS,S;dj o 

ie,lsh hq;= f,i fjkia fõ'
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16'8 rEmh - wxY=j, ;ru 100 nm g jvd wvq jQ 
úúO j¾Kfhka Èia jk rka kefkda wxY=

ksoiqka (

 ² kefkda mßudKfha § fldm¾ f,dayh 

mdroDYH jk w;r" rka f,dayh 

kefkda mßudKfha §" wxY=j, ;ru 

yd yevh wkqj úúO j¾Kfhka Èia 

fõ'

 ² ridhkslj m%;sl%shdYS,S fkdjk 

f,dayhla jk rka" tys wxY=j, ;ru 

100 nm g jvd wvq jQ úg wêl f,i 

m%;sl%shdYS,S njg m;a fõ'

 ² kefkda uÜgfï § ldnka" m%;sfrdaOh 

rys; ikakdhl øjHhla njg m;a 

l< yels h'

 ² ldnka kefkda øjHj, Yla;sh 

jdfkaj, Yla;sh fuka lsysm .=Khla jeä h'

kefkda wxY=j, mDIaG j¾.M,h

kefkda mßudKfha wxY= i;= iqúfYaIS fN!;sl yd ridhksl .=Kj,g m%Odk jYfhka 

fya;= jkqfha tu øjH tall ialkaOhl mDIAG j¾.M,h yd tlS wxY=j, ;ru w;r 

wkqmd;h ^A/V& idfmalaIj b;d by< w.hla .kq ,eîuhs' 

ksoiqkla f,i me;a;l È. 1 cm jk ß§ f,day >klhla i,luq ^16'9 rEmh&' tys 

mßudj 1 cm3 jk w;r mDIaG j¾.M,h 6 cm2 fõ' tu j¾.M,h pqhska.ï máhl 

mDIaG j¾.M,fhka wvlg iudk fõ' mßudj 1 cm3 jk ß§ >klh me;a;l È. 

1 mm jk l=vd ß§ >klj,ska f.dvke.=fõ kï ta i|yd wjYH >kl ish,af,a 

j¾.M,h wNHdi fmd;l msgqjl j¾.M,hg iudk fõ' mßudj 1 cm3 jk >klh 

me;a;l È. 1 nm jk b;d l=vd ß§ >klj,ska f.dvke.=fõ kï ta i|yd wjYH 

>kl ish,af,a j¾.M,h mdmkaÿ l%Svd msáhl j¾.M,fhka ;=fkka mx.=jlg 

wdikak w.hls' fuf,i l=vd øjH ialkaOhla úYd, mDIaG j¾.M,hla wdjrKh 

flfrk nj meyeÈ,s h' tf,i kefkda mßudKfha l=vd wxY= f,i tu øjH mj;sk 

úg § tlS øjH tla úYd, tallhla f,i ;sìh § olajkq ,nk ridhksl yd fN!;sl 

l%shdldß;ajhg jvd fjkia yd m%n, l%shdldß;ajhla olajkq ,nhs'

16'9 rEmh
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kefkda mßudKh oel .kafka flfia o@

Tfí w;e`.s,s kefkdaógr ñ,shk .Kkla È. h' tneúka Tfí ksrdjrK oE;ska 

mrudKq weys|" tajd tyd fuyd lsÍug ;e;a lsÍu fyda idudkH m%ldY wKaùlaIhlska 

tajd oel .ekSug ;e;a lsÍu fyda ksIaM, ld¾hhls' th 300 km la È. .Eremamqjlska 

wdydr .ekSug ;e;a lsÍula n÷ h'

úoHd{hska úiska kefkda mßudKfha foa zzoelSug;aZZ tajd yeisrùug;a WmldÍ jk 

bf,lafg%dak wKaùlaIh ;kd we;' tjeks wKaùlaI lsysmhla my; ±lafõ' 

² bf,lafg%dak mrudKql n, wKaùlaIh ^Atomic Force Microscope - AFM&

² mßf,dalk fidaÈis wKaùlaIh ^Scanning Probe Microscope - SPM& 

² mßf,dalk Wux wKaùlaIh ^Scanning Tunnelling Microscope -STM& 

16'10 rEmh - bf,lafg%dak wKaùlaIh 16'11 rEmh - mrudKql n, wKaùlaIh

16'12 rEmh - bf,lafg%dak wKaùlaIfhka ,nd .;a 
ñksia flia .il m%;sìïnhla

kefkda øjH
kefkda ;dlaIKh yd wdY%s; jQ 

kfjda;amdok i|yd uQ,sl moku ù 

we;af;a kefkda øjHj, iq,n;djhs'

ldnka mokï lr.;a kefkda øjH

imhd .; yels fndfyda kefkda øjH 

w;ßka" ldnka uQ,øjH mokï lr.;a 

kefkda øjH m%Odk ;ekla .kS' tajd 

o`vq wdldr" mdmkaÿ wdldr fyda ;=kS 

;yvq wdldr úh yels h'

ldnkays iajrEm

ldnka uQ,øjH tlsfklg fjkia wdldr lsysmhlska mj;S' ñksrka yd Èhuka;s ta 

w;ßka m%Odk wdldr folls'

l%shdldrlu  16'2
 ² ldnkays wdldr folla jk ñksrka iy Èhuka;s ms<sn|j f;dr;=re /ia 

lrkak' tu f;dr;=re weiqfrka mka;sfha idlÉPd jdrhla mj;ajkak'
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ñksrkaÈhuka;s

16'13 rEmh - Èhuka;s yd ñksrkaj, jHqyh

.%e*Ska

16'14 rEmh - wekaä% f.hsï iy 
fldkaiagkaáka fkdfjdfif,dõ hk 

úoHd{hska fofokd

ñksrkaj, ia;r wdldr  jHqyhla  we;'  fuu

ia;rj,ska ;ks ia;rhla fjka lr .ekSug 

úoHd{hka oYl lsysmhla mqrdjg W;aidy 

l<y' uekafpiag¾ úYajúoHd,fha wekaä% 

f.hsï ^Andri Geim& iy fldkaiagkaáka 

fkdfjdfif,dõ ^Constantin Novoselov& hk 

úoHd{hska fofokd úiska ñksrka nyq ia;r 

jHqyfhka tla ia;rhla .,jd .ekSug iu;a 

jQ úg" th úoHdfõ ie,lsh hq;= ch.%yKhla 

úh' fï uyd kfjda;amdokh fjkqfjka Tjqkag 

2011 jif¾ fN!;sl úoHdj i|yd jQ fkdfn,a 

;Hd.h ysñ úh' fuu kfjda;amdokh i|yd 

Tjqkag wjYH jQfha ñksrka lene,a,la iy 

we,jqï máhla ^Scotch tape& muKls' fuh úoHd b;sydifha ;j;a tla iqúfYaIS 

isoaêhla f,i ie,fla'  

ñksrka
.%e*Ska

16'15 rEmh
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.%e*Ska hkq 0'5 nm .klñka hq;a ;ks ia;rhl ñksrka ;yvqjls' b;d wêl mDIaG 

j¾.M,h ksid thg wkkH jQ .=K we;' th wêl f,i iqkuH jk w;ru by< 

hdka;%sl .=K o fmkajhs' tfiau th wkfmalaIs; bf,lafg%dksl iy úoHq;a .=K o 

olajhs' th j¾;udkfha § fuka u wkd.;fha § o bf,lafg%dksl úoHdfõ  fh§ï 

i|yd nyq,j Ndú; jkq we;ehs ie,fla'

ldnka kefkda k< SWCNT MWCNT

16'16 rEmh - ;ks iy nyq ia;r kefkda k<

.%e*Skaj,  ;ks  ia;rhla  fyda   ia;r 

lsysmhla frda,a l< úg ldnka kefkda 

k<hla ;efka' ;ks .%e*Ska ia;rhla frda,a 

l< úg ,efnk k<h" ;ks ì;a;s ldnka 

kefkda k<hla ^Single Wall Carbon Nano 
Tube - SWCNT& f,i ye¢kafõ' ia;r 

lsysmhla frda,a l< úg ,efnkafka nyq 

ia;r ldnka kefkda k<hls ^Multi Wall 
Carbon Nano Tube - MWCNT&'

wu;r oekqug

Y%S ,xldfõ fnda., yd lyg.y hk ia:dkj, f,dalfha fyd|u ñksrka ksê 

yuqfõ' Y%S ,xldj úYd, ñksrka m%udKhla jd¾Islj wmkhkh lrhs' f,dal 

fjf<|fmdf<ys .%e*Ska .a?uhl ñ, weußlka fvd,¾ 100la muK jk w;r 

ldnka kefkda k< .a?uhl ñ, weußlka fvd,¾ 25 - 100 ;a w;r úp,kh fõ'

16'17 rEmh - *q,Íka

*q,Íka

;j;a kefkda ldnka wdldrhla jkafka *q,Íka 

^Fullerene& h' *q,Íka hkq ldnka mrudKq 60la 

muK mdmkaÿjl wdldrhg ilia ùfuka 

;ekqKq wKqjls' tys úIalïNh 1 nm g 

wdikak fõ' 

*q,Íka wKqjl wdo¾Yhla ;ekSug 16'4 

l%shdldrlfuys ksr; fjuq'
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l%shdldrlu  16'3

wjYH øjH (- ue,shï" ì%iag,a 

fndaâ" l;=rla

l%uh (- 

 ² 16'18 rEmfhys we;s tla tla 

rEmh úYd, lr Pdhd msgm;a 

lr .kak' tajd ì%iag,a fndaâ 

tlla u; w,jd m;frdï 

lmd .kak'

 ² fïjdfha A-A" B-B" C-C yd 

D-D odr ue,shï Ndú;fhka 

w,jd .kak'

 ² Tng oduhla iy mshka 

folla ,efnkq we;'

 ² tla tla mshfka we;s lE,s 

my" odufha we;s Ivdi% mfya 

odrj,g w,jkak'

 ² Tfí ks¾udKfha wfkla 

me;a; o fï wdldrhgu 

iïmQ¾K lr .kak'
16'18 rEmh

A B

AB

C

C

D

D

kefkda m%udKfha isÿre iys; ils%h ldnka

16'19 rEmh - il%Sh ldnkays kefkda 
m%udKfha ðø msysgk wdldrh

úYd, ðø uOHu ðø

laIqø ðø

wêfYdaIKh 
jk wxY=

fmd,algq w`.=re" oej w`.=re" .,a w`.=re yd mSÜ 

wdÈh wuqøjH f,i fhdod f.k ;dlaIKsl l%u 

wdOdrfhka ils%h ldnka ksmojkq ,efí' fuu 

ils%h ldnkaj, úfYaI;ajh kï tys kefkda 

mßudKfha ðø msysàuhs' fï fya;=fjka il%Sh 

ldnkaj, wêl mDIaG j¾.M,hla we;s ù ;sfí' 

il%Sh ldnka .a?ï tll mj;sk mDIAG j¾.M,h 

3000 m2 muK fõ' il%sh ldnkaj, mj;sk 

ðøj,g by< wêfYdaIK yelshdjla we;' fuu 

wêfYdaIK yelshdj ksid mdkSh c,h msßisÿ 

lr .ekSug iy wmc,fha we;s wmøjH bj;a 

lr .ekSug il%sh ldnka Ndú; fõ'

ffjoH úoHdj" lDIsl¾uh" bf,lafg%dksla úoHdj" nyqwjhúl" ú,jqka l¾udka;h" 

wdydr" frÈms<s wd§ úúO fCIa;% i|yd kefkda ;dlaIKh fhdod .efka'
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16'3  kefkda ;dlaIKfha Ndú;

È.= ld,hla uq¿,af,a isÿ l< m¾fhaIKj, m%;sM,j,g wkqj wfmalaIs; fuka u 

wkfmalaIs; Ndú; /ila kefkda ;dlaIKh uÕska ,nd .efka' wdrlaIl" ikaksfõok" 

n,Yla;s" wdydr" ffjoH" m%jdyk" lDIsl¾uh" frÈms<s" nyqwjhúl" iqj| ú,jqka" 

bf,lafg%dksla úoHdj hkd§ úúO lafIA;%j, úma,jldÍ jeä ÈhqKqjla we;s lsÍug 

kefkda ;dlaIKfha odhl;ajh ,eî we;' f;dard .kakd ,o tjeks fCIa;% lsysmhl 

kefkda ;dlaIKfha Ndú; my; úia;r fõ'

16'20 rEmh - frda. úksYaph" m%;sldr lsÍu 
iy frda. kdYl yelshdj we;s kefkda 

m%udKfha frdfnda hka;%

ffjoH úoHd fCIa;%h

 ² kefkda ;dlaIKh weiqßka kj frda. 

úksYaph lrk WmlrK ^diagnostic 
tools& ks¾udKh lr we;' tu.ska 

m%;sldr wjia:d jeä lr .ekSug yd 

frda. kdYl yelshdj ^therapeutic& 
jeä lr .ekSug yels ù we;' 

we;frdialaf<frdaishdj jeks frda. 

úksYaphg yd m%;sldr lsÍug kefkda 

;dlaIKh fhdod .ksñka mj;S' 

tla l%uhla f,i foayhg ys;lr 

fldf,iagfrd,a jk HDL wKqj,g 

iudk kefkda wxY= foay.; lr reêr kd<j, we;s fïo ;Ügq bj;a lrjhs'

 ² ksfrda.S mglj,g ydks fkdjk mßÈ ms<sld ffi,j,g muKla fl,ska u 

m%;sldr lsÍug úúO Ñls;ail l%u kefkda ;dlaIKh weiqßka ìys fjñka mj;S'

 ² kefkda ;dlaIKh Ndú;fhka wiaÓ mgl yd iakdhq mgl kej; ilia lsÍfï 

m%;sldr l%u ìys fjñka mj;S'

 ² tkak;a lgq fkdue;sj tkak;a T!IO foay .; lsÍug iy fiïm%;sYHdj jeks 

ks;r je<fok frda. i|yd fmdÿ tkak;a y÷kajd §ug kefkda ;dlaIKfha 

wdOdrh ,nd .ksñka we;'

 ² wys;lr iQ¾h lsrKj,ska wdrlaId ùug iu u; wdf,am lrk wdf,amkj,g 

kefkda wxY= tl;= lr .=Kd;aulNdjh by< kxjd we;'

 ² frda.Skaf.a reêr.; iSks m%udKh yd fldf,iafgfrda,a m%udKh myiqfjka oek 

.ekSug kefkda ;dlaIKh Ndú; flf¾'

m%jdyk fCIa;%h

 ² kefkda ;dlaIKh weiqßka b;d ieye,a¨ tfia u bkaOk msßuisk fudag¾ r:" 

.=jkahdkd" fndaÜgq" wNHjldY hdkd ksIamdokh l< yels h'

 ² fudag¾ r: l¾udka;h i|yd kefkda ;dlaIKh fhdod .ekSu ;=<ska wên,e;s 

kej; wdfrdamKh l< yels negß" WIaK;ajh md,kh l< yels bf,lafg%dksl 



úoHdj | kefkda ;dlaIKh yd tys Ndú; 113úoHdj | kefkda ;dlaIKh yd tys Ndú;112

Wmdx." f.ùhdu wvq gh¾" ;=kS iQ¾h mek," b;d ld¾hlaIu yd ñf,ka wvq 

ixfõol wdÈh ksmojhs'

16'21 rEmh - n| kefkda negßhla njg m;a l< 
fudag¾ r:hla

16'22 rEmh - kefkda ;dlaIKh Ndú; 
lrñka ksmo jQ fudag¾ r: jdhq fmrkhla

n,Yla;s W;amdokh

 ² kefkda ffcj ;dlaIKh u.ska ksmojQ tkaihsu fhdod f.k ,S l=vq" nvbß.= 

l|" ;DK wdÈfha we;s fi,shqf,daia bkaOkhla f,i fhdod .; yels t;fkd,a 

njg m;a l< yels h'

 ² úÿ,s n,h iïfm%aIK lsÍfï § isÿjk wmf;a hdu wju lr .ekSug m%;sfrdaOh 

b;d wvq iy wd;;sj,g fyd¢ka Tfrd;a;= fok ldnka kefkda k<j,ska iE¥ 

úÿ,s /yeka Ndú;hg .kS'

16'23 rEmh - uqøKh lrk ,o 
kuHYS,S iQ¾h mek,hla

 ² jeä ld¾hlaIu;djla iys; ñf,ka wvq iQ¾h 

mek, ksmoùug kefkda ;dlaIKh fhdod 

f.k we;' wkd.; iQ¾h mek, t;sh yels 

wdldrfha kuHYS,s iy lvodishla fuka 

uqøKh l< yels ^paintable& tajd jkq we;'

 ² kefkda ;dlaIKh weiqßka idok ,o mß.Kl 

wdjrK" we÷ï wdÈhg iúl< yels b;d ;=kS 

iQ¾h mek, ksmojd wdf,dalh" >¾IKh" foay 

;dmh jeks wmf;a hk Yla;s uÕska úoHq;a 

YlA;sh ckkh l< yels fõ'

bf,lafg%dksl úoHdj

 ² mß.Kl i|yd fhdod.kakd g%dkaisiag¾ ksmoùug kefkda ;dlaIKh fhdod 

.ekSu ksid b;d l+vd yd fõ.j;a g%dkaisiag¾ ksmoùug yels ù we;' idudkH 

g%dkaisiagrhla 130 nm - 250 nm jk w;r 2014 j¾Ih jk úg tys m%udKh 14 nm 

jQ w;r 2015 j¾Ih jk úg th 7 nm úh'

 ² kefkda ;dlaIKh weiqßka kuHYS,S" yels,sh yels" t;sh yels wefokiq¨" fiaÈh 

yels yd iQ¾h Yla;sfhka l%shdlrk bf,lafg%dksl Wmdx. iEÈh yels h' fï 

ksid b;d ;=kS" ieye,a¨" fkdìf|k" l,a mj;sk" ld¾hlaIu yd ±l=ïl¨ ̂ smart& 
bf,lafg%dksl WmlrK ksmoùfï yelshdj ,eî we;'
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 ² u;l Ñm ^memory chips&" Y%jH WmlrK" m%;snelaàßhd wdjrK iys; h;=re 

mqjre ̂ keyboards& yd cx.u ÿrl:k wdjrK hkdÈh ksmoùug kefkda ;dlaIKh 

fhdod .efka ^16'24 rEmh&'

16'24 rEmh
cx.u ÿrl:k wdjrK u;l Ñm ^memory chips&kuHYS,S iaud¾Ü ÿrl:khla

mdßfNda.sl øjH ksmoùu

 ² kefkda ;dlaIKh iys; weia lKaKdä" mß.Kl yd rEmjdysks ;sr iy fodr" 

cfk,a ùÿre hkdÈh mdrcïnq, yd wfOdarla; úlsrK .uka fkdlrk" c,h yd 

laIqø Ôùka fkd/f|k" iajhx msßisÿ ùfï yelshdfjka hqla; fõ'

 ² kefkda nyqwjhúl ieye,a¨ kuq;a b;d ±ä" l,a mj;sk wdldrfha l%Svd WmlrK" 

ysiajeiqï" md meÈ" jdyk wu;r fldgia yd wdhqO iE§u i|yd fhdod .kS'

 ² ;;a;ajfhka Wiia fiaÿïldrl yd úrxcl" jdhq fmryka" c, fmryka" nelaàßhd 

kdYl" me,a,ï fyda l=Kq fkd/fok ;Ska; jeks .DydY%s; øjH ksmoùug kefkda 

;dlaIKh ksid yels ù we;'

 ² hka;% iQ;% i|yd fhdok kefkda ;dlaIKh uqiq ,sysiais f;,a yd u;=msg firñla 

wdjrKh ^Nanostructured ceramic coatings& ksid p,kh jk fldgia f.ùï 

yd bß;e,Sï wju lr .ekSug iy wdhq ld,h ie,lsh hq;= mßÈ jeä lr .ekSug 

yels ù we;'

 ² l=Kq" ¥ú,s" f;,a wxY= fkd/f|k frÈms<s yd we÷ï ksIamdokh lrkq ,nhs'

 ² c, msßmyÿ lrk uOHia:dkj, wvq úhoñka" blaukska c,h msßisÿ lsÍug 

kefkda ;dlaIKh wdOdr lr .kS' fï i|yd b;d ;=kS mg,uh fmrK fhdod 

.kS'

 ² .=jka hdkd l=á yd fjk;a ia:dkj, ¥ú,s" laIqø Ôùka jeks wmøjH fmrd bj;a 

lsÍu i|yd kefkda ;dlaIKh fhdodf.k idok ,o kefkda mßudKfha isÿre 

we;s jdhq fmrK fhdod .kS'

 ² kefkda ;dlaIKh weiqrka ukd fmkqñka" wefokiq¨ núka yd È.= l,a meje;afuka 

hqla; we¨ñkshï" jdfka" ;dr" fldkal%SÜ yd isfuka;s hkdÈh ksmojd we;'
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16'25 rEmh

kefkda wdf,amkhla iys; 
mDIaGhla

kefkda ;dlaIKh iys; 
ùÿre lene,a,la

m%;snelaáßhd wdjrK iys;  
h;=re mqjre

mejreu 16'1

fmd;am;a iy wka;¾cd,h Ndú;fhka kefkda ;dlaIKfha Ndú; ms<sn| f;dr;=re 

/ia lrkak' tfia Tn /ia l< f;dr;=re fmd;a msxpla f,i ks¾udKd;aulj 

bÈßm;a lrkak'

16'4  kefkda ;dlaIKh ksid wkd.;fha we;súh yels ;;a;aj

´kEu ;dlaIKsl fh§ul § fuka u kefkda ;dlaIKfha § o wys;lr m%;sM, ;sìh 

yels h' kefkda ;dlaIKfha m%.;sh iy Ndú;h iu`. fuu wys;lr m%;sM, jeä 

ùug o mq¿jk' tjeks m%;sM, lsysmhla my; i|yka fõ'

 ² kefkda ;dlaIKhg fhdod.kakd kefkda mßudKfha wxY= mßirhg tl;= ù 

jd;h" c,h yd mi ¥IKh lsÍu kefkda ¥IKh f,i ye¢kafõ'

 ² ñksia iy i;a;aj isrere ;=< kefkda wxY= tl;= ùu ksid fi!LH .eg¨ we;s 

úh yels h'

 ² kefkda mßudKfha Wmdx. iq,nùu ksid iudc úIudpdr l%shd by< hdu'

16'26 rEmh - uk#l,ams; kefkda hqO wú

 ² kefkda mßudKfha 

ridhksl fyda ffcj 

hqO wú ksmoùu ksid 

oreKq úkdYldÍ isÿùï 

we;s úh yels h'

kefkda ;dlaIKh uÕska we;s úh yels n,mEï wju lsÍu msKsi úúO l%shdud¾. 

fhdackd l< yels h'

 ² oykfha § ksmofjk wys;lr jdhq kefkda mßudKfha fmryka ;=<ska fmÍfuka 

ÿfuys wvx.= kefkda mßudKfha jdhq ¥Il bj;a l< yels h'

 ² kefkda mßudKfha wxY= Ndú;fhka mßirfha we;s wdiksla jeks iajdNdúl 

¥Il bj;a l< yels h'
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 ² wys;lr jdhqj,g ixfõ§ jk kefkda ixfõol Ndú;fhka tjeks jdhq bj;a 

l< yels h'

 ² kefkda ;dlaIKh jerÈ f,i Ndú; lsÍu je<elaùfï kj kS;s yd wKmk;a 

mekùfuka kS;suh /ljrKh ie,eiaúh yels h'

16'27 rEmh - Y%S ,xld kefkda ;dlaIK wdh;kh

kefkda ;dlaIKh yd tys Ndú; ms<sn|j 

f;dr;=re Y%S ,xld kefkda ;dlaIK 

wdh;kh ^Sri Lanka Institute of 
Nanotechnology& uÕska ,nd.; yels h' 

th udfyakj;a;" msámk" fydaud.u hk 

,smskfha msysgd we;' 

ÿrl:k wxlh - 0114 650 500

idrdxYh

 ² ógrhlska ì,shkfhka fldgila kefkdaógrhla ^nm& fõ'

 ² kefkda mßudKfha wxY= fhdodf.k øjH iy Wmdx. ksIamdokh lsÍu yd tajd 

mßyrKh lsÍu kefkda ;dlaIKh f,i ye¢kafõ'

 ² fyd|u iajdNdúl kefkda moaO;sh f,i ie,flkqfha Ôùkaf.a jHqyuh yd 

lD;Huh tallh jk ffi,h fõ'

 ² fk¿ï m;%h u;=msfgys we;s ±ä c,NS;sl iajNdjh ksid iajhx f,i msßisÿ 

ùug we;s yelshdj f,dagia wdprKh f,i ye¢kafõ'

 ² fkdf;fuk we÷ï" iajhx msßisÿldrl ùÿre" iajhx msßisÿldrl ;Ska; hkdÈh 

f,dagia wdprKfha uQ,O¾uh fhdod ks¾udKh lr we;'

 ² mrudKq ksis mßÈ ia:dk.; lrñka jvd Wiia m%ñ;sfhka hqla; oE ksIAmdokh 

lsÍu kefkda ;dlaIKfha § isÿ fõ'

 ² úúO lafIA;%j, úma,jldÍ jeä ÈhqKqjla we;s lsÍug kefkda ;dlaIKfha 

odhl;ajh ,eî we;' 

 ² kefkda ;dlaIKh jerÈ f,i Ndú; lsÍfuka wys;lr m%;sM, o we;s úh  

yels h'
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01& § we;s ms<s;=re w;ßka ksjerÈ fyda jvd;a .e<fmk ms<s;=r f;darkak'

1' kefkda ógrhla f,i i,lkafka"

1' 10-3 m h' 2' 10-6 m h' 3' 10-9 m h' 4' 10-12 m h'

2' f,dagia wdprKh l%shd;aul jk wjia:d f,i ie,lsh yelafla A" B" C w;=ßka 

ljr wjia:d o@

A - fk¿ï fld<fha u;=msg c,h r`od fkdmej;Su

B - lDókaf.a mshdm;aj, c,h fkd/`§u

C - iajhx msßisÿldrl ;Ska; .E mDIaGj, l=Kq fkd/£u

1'  A wjia:dj muKs

2'  A yd B hk wjia:d

3'  A yd C hk wjia:d

4'  A" B yd C hk wjia:d ish,a,

3' kefkda ;dlaIKfha § Ndú;hg .kafka"

1' 1 nm jQ mßudKfha wxY= h'

2' 1 nm isg 10 nm olajd jQ mßudKfha wxY= h'

3' 1 nm isg 100 nm olajd jQ mßudKfha wxY= h'

4' 1 nm isg 1000 nm olajd jQ mßudKfha wxY= h'

4' kefkda ;dlaIKh ms<sn| woyi f,djg bÈßm;a lrk ,oafoa ljqreka úiska o@

1' tßla fvlaia,¾ 2' we,anÜ whsiaghska

3' *%ekaisia fílka 4'  ßpâ f*hskaudka

5' kefkda ;dlaIKh Ndú;fha § we;s úh yels wys;lr n,mEï wju lsÍug .; 

yels l%shd ud¾.hla f,i ie,lsh fkdyelafla"

1' kefkda ;dlaIKh Ndú;h iSud lsÍu'

2' kefkda wxY= me;sÍu kefkda fmryka u.ska wju lsÍu'

3' kefkda wú wdhqO ksmoùug tfrysj lghq;= lsÍu'

4' kefkda ixfõol Ndú;fhka jd;fha we;s kefkda wxY= m%udKh mÍlaId 

lsÍu'

wNHdi
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02& ysia;eka mqrjkak'

1' kefkdaógr tlla hkq ógrhlska '''''''''''''''''''''''''''''''''''''''''''''''''' mx.=jls'

2' fk¿ï m;%h u;=msfgys we;s ±ä c,NS;sl ;;a;ajh ksid iajhx f,i 

msßisÿ ùug we;s yelshdj y÷kajkafka flfia o@ '''''''''''''''''''''''''''''''''''''''''

3' kefkda ;dlaIKh fhdod .kakd lafIA;% folla i|yka lrkak'

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

4' kefkda ;dlaIKh fhdodf.k isÿ l< tÈfkod ±lsh yels ksIAmdok 

folla kï lrkak'

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

5' rglg kefkda ;dlaIKh fhdod .ekSfï § we;s jk ndOd folla i|yka 

lrkak'

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

03& kefkda ;dlaIKfha msì§u f,dalfha miajk ld¾ñl úma,jh f,i ie,fla' 

fuu.ska ñksidg ,nd.; yels m%fhdack ;ju;a Ndú;hg meñK we;af;a iq¿ 

jYfhks'

1' kefkda ;dlaIKh hkq l=ula ±hs y÷kajkak'

2' kefkda ;dlaIKh f,djg y÷kajd ÿkafka ljqo@

3' mßirfha yuqjk iajdNdúl kefkda moaO;s folla kï lrkak'

4' f,dagia wdprKh úia;r lrkak'

5' f,dagia wdprKh m%fhdackhg f.k ks¾udKh l< ksIAmdok folla kï 

lrkak'

6' kefkda ;dlaIKsl lghq;= i|yd m%Odk jYfhka Ndú; lrk uQ,øjHh  

l=ula o@

wNHdi

mdßNdIsl jpk

kefkdaógrh - Nanometer
kefkda ;dlaIKh - Nanotechnology
kefkda wxY= - Nanoparticles
f,dagia wdprKh - Lotus effect
ils%h ldnka - Activated carbon
*q,Íka - Fullerene
.%e*Ska - Graphene
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wl=Kq u.ska we;sjk wk;=re ms<sn|j 7 fY%AKsfha § W.;a lreKq isysm;a lrkak' 

17'1 rEmfha ±lafjk wl=Kqj,ska isÿ jQ Ôú; yd foam< ydks ms<sn| mqj;am;a jd¾;d 

lsysmhl isria;, fj; Tfí wjOdkh fhduq lrkak'

2016'04'09 - ÈkñK

17'1 rEmh - wl=Kq wk;=re ms<sn|j m< jQ mqj;am;a jd¾;d lsysmhla

wl=Kq u.ska ñksia Ôú;" i;a;aj Ôú; yd foam< ydks úYd, m%udKhla isÿ fõ' 

tfy;a ckudOH u.ska jd¾;d jkafka isÿ jk wl=Kq wk;=rej,ska iq¿ fldgila 

muKls' 

Y%S ,xldfõ muKla fkdj f,dalfha fjk;a rgj, o wl=Kq u.ska Ôú; yd foam< 

ydks isÿ fõ'

wl=Kqj,ska isÿ jQ iuyr Ôú; ydks isÿ ù we;af;a wl=Kq wk;=re j<lajd .ekSu 

i|yd .; hq;= l%shdud¾. wkq.ukh fkdlsÍfuka nj o ksÍlaIKh lr we;' 

fï ksid wl=Kq ms<sn|j wjfndaOhla ,nd .ekSu jeo.;a fõ'

wl=Kq wk;=re nyq,j isÿjk ld, jljdkq we;' ta ms<sn| j fidhd ne,Sug 17'1 

mejrefuys ksr; jkak'

wl=Kq wk;=re7 1
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mejreu 17'1

fuu j¾Ifha tla tla udifhys úÿ,s flàï yd f.rùï we;s jQ wjia:d ms<sn| 

f;dr;=re /ia lrkak' ta wkqj jeä u wl=Kq l%shdldß;ajhla iys; udi 

fudkjd oehs fidhd n,kak'

17'1 rEmfha oelafjk mqj;am;a jd¾;dj,g wkqj ud¾;=-wfm%a,a 

iy Tlaf;dan¾-fkdjeïn¾ hk udij, wl=Kq l%shdldß;ajh 

wêl nj meyeÈ,s jkq we;' fuu ld,iSud fol wka;¾ 

fudaiï ld, iSud f,i ld,.=K úoHd{fhda y÷kaj;s'

fuu wka;¾ fudaiï ld,j, § fmdf<djg wdikak jdhq 

f.da,fha WIaK;ajh jeä h' iq<x yeóu wvq h' túg jdhq 

f.da,fha c, jdIam m%udKh jeä fõ' fuf,i by< k.sk 

c, jdIam isis,a ùu isÿ fõ' c, jdIam isis,a ù j,dl=¿ 

yg.kS' wl=Kq we;s ùu i|yd jeäfhka u odhl jkafka 

leá jeys j,dl=¿ h' fuu leá jeys j,dl=¿ idudkHfhka 

fmdf<dj uÜgfï isg 15 000 m muK by<ska msysgd we;'  

mejreu 17'2

wka;¾ fudaiï ld,fha § ijia jrefõ yg .kakd leá jeys j,dl=<l we;s jk 

fjkiaùï È.= ld,hla ;=< ksÍlaIKh lrkak'

 y th l%ufhka Wiska jeä ùu

 y tys uqÿk me;,s ùu 

 y tys my< fldgfia isg by<g l¿ meye .ekaùu hk isoaê ksÍlaIKh lrkak'

17'1    wl=Kq we;s jk wdldrh

17'3 rEmh - leá jeys j,dl=<l 
wdfrdamK me;sÍ we;s whqre

j,dl=¿ ;=< ysu iaMál yd j,d Èh frdka ^b;d 

ishqï c, ìkaÿ& we;' j,dl=¿ ;=<ska my< isg by<g 

fõ.fhka iq<x yud hhs' fï ksid ysu iaMál yd j,d 

Èh frdka tlsfkl we;s,a,Su isÿ fõ' fufia tlsfkl 

we;s,a,Su u.ska ysu iaMálj, yd j,d Èh frdkaj, 

iaÓ;s úoHq;a wdfrdamK yg .kshs'

iaÓ;s úoHq;a wdfrdamK ms<sn|j Tn 7 jk fY%aKsfha § 

W.;a lreKq isysm;a lrkak' Ok yd RK hkqfjka 

iaÓ;s úoHq;a wdfrdamK foj¾.hla we;' leá jeys 

j,dl=<l by< fldgfia Ok wdfrdamK o my< 

fldgfia RK wdfrdamK o tla/ia jk nj fidhdf.k 

we;'

17'2 rEmh - leá jeys 
j,dl=<la
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j,dl=< ;=< we;s jd;h úoHq;a mßjdrlhls' tneúka jd;h Tiafia myiqfjka úoHq;a 

wdfrdamK .uka fkdlrhs' fï ksid j,dl=f<ys by< yd my< fldgiaj, w;súYd, 

wdfrdamK m%udKhla tla/ia fõ' fuf,i w;súYd, wdfrdamK m%udKhla tla/ia jQ 

úg jd;h ;=<ska jqj o úoHq;h .,d hk wjia:djla t<fò' túg wdfrdamK mekSula 

fyj;a úoHq;a úi¾ckhla isÿ fõ' fuu isoaêh wl=Kla f,i ye¢kafõ' 

wl=Kq j¾.

j,dl=f<ys isg wdfrdamK mekSu isÿ jk ia:dkh wkqj wl=Kq j¾. ;=klg fnod 

we;'

 y j,d wl=Kq          

 y jd wl=Kq 

 y mDÓú wl=Kq

wl=Kq j¾. ;=k ksrEmKh lrk PdhdrEm my; olajd we;'

j,d wl=Kq jd wl=Kq mDÓú wl=Kq
17'4 rEmh

wdfrdams; j,dl=<la we;=<; m%foaY folla w;r fyda 

fjkia wdfrdamK iys; j,dl=¿ folla w;r fyda 

isÿjk wdfrdamK mekSula j,d wl=Kla kï fõ'

we;eï úg j,dl=<l tla/ia jQ úoHq;a wdfrdamK wjg 

jd;hg mekSula isÿ fõ' th jd wl=Kla kï fõ'

jvd;a u ydks lr wl=Kq j¾.h jkafka mDÓú  

wl=Kq h' th yg .kakd wdldrh fidhd n,uq'

wdfrdams; j,dl=<la fmdf<dfõ hï ia:dkhlg 

by<ska mj;sk úg" j,dl=f<ys my< fldgfia tla 

/ia ù we;s RK wdfrdamKj, n,mEu ksid fmdf<dfõ 

Ok wdfrdamK yg .kshs'

j,dl=f<ys iy fmdf<dfjys wdfrdamK m%udKh wêl 

jQ úg hï wjia:djl § j,dl=f<ys isg fmdf<djg 

RK wdfrdamK mekSula isÿ fõ' fuh mDÓú wl=Kla 

kï fõ'

17'5 rEmh - j,dl=f<ys we;s RK 
wdfrdamK ksid fmdf<dfõ Ok 

wdfrdamK yg .ekSu
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wl=Kq yd .s.=reï y`v

mDÓú wl=Kl fjda,aàh;dj fjda,aÜ ñ,shk 10la muK fõ' tys § weïmsh¾ 25 000 

muK Odrdjla .,d hhs' ksfjil Ndú; jk LED mykl fjda,aàh;dj" fjda,aÜ 

230la jk w;r th ;=<ska .,d hk Odrdj weïmsh¾ 0'1lg;a jvd wvq h' ta wkqj 

wl=Kq myrl fjda,aàh;dj yd Odrdj fld;rï wêl o hkak Tng jegfykq we;'

fu;rï wêl úoHq;a Odrdjla b;d flá ld,hla ^ñ,s ;;amr 10la muK& ;=< § 

jd;h yryd .,d hk úg jd;fha b;d wêl WIAK;ajhla yg .kS' tu WIAK;ajh 

30 000 0C muK fõ' tkï" iQ¾hhdf.a u;=msg we;s WIAK;ajh fuka mia .=Khls'

wl=fKys wêl WIAK;ajh ksid úoHq;a Odrdj jgd we;s jd;h" laIKslj m%idrKh 

fõ ^r;s[a[d msmsÍfï § o jd;h laIKslj m%idrKh fõ&' fufia jd;h laIKslj 

m%idrKh jk úg we;sjk lïmkh ksid èjks ;rx.hla yg .kS' èjks ;rx.h 

we;s ùu hkq .s.=reï y`v we;sùuhs' 

wl=Kl § wdf,dalh yd èjksh tljr ksl=;a fõ' kuq;a wdf,dalh m<uqj fmkS 

Yíoh miqj wefia' fuhg fya;=j wdf,dalfha fõ.h Yíofha fõ.hg jvd fnfyúka 

jeä ùu h'

 
wu;r oekqug

wdf,dalfha fõ.h 300 000 000 m s-1  (3 x 108 m s-1& o Yíofha fõ.h  
330 m s-1 o fõ'

úÿ,s flàfï § wdf,dalh ksÍlaIKh l< ;ek isg Yíoh weiSug .; jk ld,h 

uek .; fyd;a úÿ,s flàu isÿ jQfha fldmuK ÿßka oehs o< jYfhka .Kkh l< 

yels h'

wu;r oekqug

Yíofha fõ.h 330 m s-1 neúka 1 km ^1000 m& ÿrla .uka lsÍug Yíohg ;;amr 

3la muK .; fõ' fï ksid úÿ,s flàfï § wdf,dalh oelSu yd Yíoh weiSu 

w;r .; jk ld,h ^;;amr .Kk& 3ka fn¥ úg úÿ,s flàu isÿ jQ ia:dkhg 

we;s ÿr o< jYfhka lsf,daógrj,ska ,efí'

ksoiqk - úÿ,s flàu isÿ ù ;;amr 12lg miqj Yíoh weiqfka hehs is;uq' túg 

úÿ,s flàu isÿ ù we;af;a 12$3 = 4 km ÿßks'

úÿ,s mq<s`.=jla we;s lsÍu i|yd .=re;=udf.a iyNd.s;ajfhka l%shdldrlu 17'2ys 

ksr;jkak'
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l%shdldrlu  17'1

 ² úoHd.drfha we;s fm%arK o`.rh Ndú; lrñka 

úoHq;a úi¾ckhla yg .kajkak' 

 ² tys § wdf,dalh yd Yíoh we;s ùu ksÍlaIKh 

lrkak'

 ² mdif,a fm%arK o`.rhla fkdue;s kï" h;=re 

meÈhl mq<s`.= fmakqj" 

tkaðfuka bj;g f.k tys 

mq<s`.=jla yg .kakd wdldrh ksÍlaIKh l< yels h'    

17'6 rEmh - fm%arK o`.rh 
u.ska mq<s`.= we;s lsÍu 

17'7 rEmh - mq<s`.= fmakqfõ 
mq<s`.=jla yg .ekSu 

wjjdoh hs 

fuys § .=re;=ud$.=re;=ñhf.a fyda jeäysáfhl=f.a 

iydh w;HjYH fõ'

by; l%shdldrlfuys § Tn úÿ,s mq<s`.=jla ksÍlaIKh lrkakg we;' tys § wdf,dalh 

yd Yíoh we;s jQ nj o Tn ksÍlaIKh lrkakg we;' tu úÿ,s mq<s`.=fõ È. ñ,sógr 

lsysmhla fyda fikaáógr lsysmhla muKls' kuq;a wl=Kq myrl § yg .kakd úÿ,s 

mq<s`.=fõ È." lsf,daógr .Kkdjla úh yels h' ta wkqj yg .kakd .s.=reï y`v o 

wêl úh hq;= nj Tng jegfykq we;'

wl=Kq N+ .; jk wdldr

ñksiqkag" i;=kag fyda f.dvke.s,sj,g fyda ydks lr jk mßÈ wl=Kq N+.; jk 

wdldr y;rla we;'

 y Rcq wl=Kq

 y md¾Yaúl wl=Kq 

 y iam¾Y wl=Kq

 y mshjr wl=Kq

17'8 rEmh - Rcq wl=Kq

Rcq wl=Kq      

;eks;,d ìul yqol,d jQ ñksfil=g" .ilg fyda 

f.dvke.s,a,lg wl=Kla je§u Rcq wl=Kla kï fõ'

ñksfil=g Rcq wl=Kla jeÿk fyd;a wl=Kq úÿ,s Odrdj 

ñksid ;=<ska fmdf<djg .,d hdu ksid ydksh nrm;, 

úh yels h' 
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md¾Yaúl wl=Kq     

Wia f.dvke.s,a,lg fyda .ilg fyda jeÿKq wl=Kq myrla th 

Èf.a fmdf<djg .uka lrk w;r bka bj;g mek ta wi, isák 

ñksfil=f.a YÍrh Èf.a fmdf<djg .uka l< yels h'

fufia ùug fya;=j ñksfil=f.a YÍrh Tiafia wl=Kq úÿ,s Odrdj 

.uka lsÍu" .ila fyda f.dvke.s,a,la ;=<ska .uka lsÍug jvd 

myiq ùu h'

iam¾Y wl=Kq           

wl=Kq we;s jk wjia:djl § .Dyia: úÿ,s WmlrK iam¾Y 

lsÍu fyda /yeka iys; ÿrl:k Ndú; lsÍu ksid wl=Kla 

je§u" iam¾Y wl=Kla kï fõ' 

wl=Kq we;s jk wjia:djl .ila iu. iam¾Yj isàu ksid .ig 

jeÿKq wl=Kla ñksfil=g je§u o iam¾Y wl=Kls'

mshjr wl=Kq

f.dvke.s,a,lg" .ilg fyda fmdf<djg wl=Kla jeÿKq úg tys 

úÿ,s Odrdj tu ia:dkfha isg fmdf<dj Èf.a iEu ÈYdjlg u  

úys § hhs' tfia úys§ hk iSudj ;=< ñksil= fyda if;l= isákafka 

hhs is;uq' tu ñksidf.a fyda i;a;ajhdf.a tla mdohlska we;=¿ 

jQ úÿ,s Odrdj" wfkla mdofhka msg ù hhs' fuu isoaêh" mshjr 

wl=K kï fõ'

fomd w;r ÿr jeä jQ úg úNj wka;rh o jeä jk neúka .,d 

hk Odrdj o jeä fõ' wl=Kq wjia:djl § mdfol <xj ;nd 

f.k isàu jvd iqÿiq jkafka tneúks'

;j o mshjr wl=Kq u.ska ñksfil=g jvd .jfhl=g isÿ jk ydksh jeä h' Bg 

fya;=j .jhdf.a bÈß mdoh yd miq mdoh w;r ÿr" ñksfil=f.a fomd w;r ÿrg jvd 

jeäùuhs' túg úNj wka;rh o jeä ù .jhd ;=<ska .,d hk úÿ,s Odrdj o jeä fõ' 

tu.ska ydksh jeä fõ' 

fuu mdvfï uq,ska oelajQ mqj;am;a jd¾;d wkqj wl=Kq u.ska ñksiqka" i;=ka yd 

foam<j,g o úYd, ydks isÿ jk nj Tng meyeÈ,s jkakg we;' 

tneúka wl=Kq u.ska isÿ jk ydks wju lsÍu i|yd l%fudamdh fhÈh hq;= fõ'

17'9 rEmh
md¾Yaúl wl=K

17'10 rEmh
iam¾Y wl=Kq

17'11 rEmh
mshjr wl=K
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17'2    wl=Kq wk;=re j<lajd .ekSu

wl=Kq wk;=re j<lajd .ekSug .; yels mQ¾fjdamdh 

lsysmhla my; oelafõ'    

² Wia f.dvke.s,s i|yd wl=Kq ikakdhl iú lsÍu yd 

tajd ksis f,i kv;a;= lsÍu'

² ksfjiaj, úoHq;a mßm:fha N+.; /yeka ksis mßÈ 

fhdod ;sîu'

² wl=Kq we;s úh yels wjia:dj, § ish¨ úÿ,s WmlrK" 

fmakq flfjksj,ska .,jd ;eîu'

² wl=Kq we;s úh yels wjia:dj, § rEmjdyskS wekafgkd 

/yeka" rEmjdyskS hka;%fhka úikaê lr ksfjiska 

msg;g oeóu'

² t<suyfka l%shdldrlï ie,iqï lsÍfï §" wl=Kq 

we;sjqjfyd;a wdrlaId úh yels ia:dk l,ska y÷kd 

f.k ;sîu'

wu;r oekqug

wl=Kq ikakdhlh ks¾udKh lsÍug mdol jQfha wl=Kq 

ms<sn| m¾fhaIK l< fnkacñka *%Ekala,ska úiska lrk 

,o m¾fhaIKhka h'

fnkacñka *%Ekala,ska

wl=Kq wk;=rej,ska wdrlaId ùu
wl=Kq we;s úh yels wjia:dj, § my; i|yka lreKq ms<sn| wjOdkh fhduq l< hq;= h'

 y t<suyka ia:dk jk l%Svdmsá" f;a j;=" l=Uqre wdÈfha fkdisàu

 y Wo¨" w,jx.= jeks WmlrK Ndú; lsÍfuka je<lSu

 y t<suyka ia:dkhl isàug isÿfõ kï fomd wdikakj ;nd my;a ù isàu

 y úh<s mdjyka me<£u fyda mßjdrl øjH u; isàu

 y jDlaI u; fyda Wia ìïj, fkdisàu

 y .ila wi, isàug isÿfõ kï w;= úys§ we;s iSudfjka bj; isàu

 y fldä lKq" f,day oe,a" lïì jegj,a wdÈfhka wE;aj isàu

 y YÍrfha Wi wvq jk mßÈ jdä ù fyda we|l È.d ù isàu 

 y újD; fndaÜgqjl isà kï jdä ù isàu

 y /yeka iys; ÿrl:k Ndú;h yels;dla iSud lsÍu

 y úÿ,s bia;%slal" YS;lrK" úÿ,s W÷ka wdÈh mßyrKfhka je<lSu'

wl=Klska wdrlaId ùug fyd| u ia:dkh" ùÿre jeiQ jdykhla we;=<; h' tys 

f,day fldgiaj, iam¾Y fkdù isáh hq;=  h'

wl=Kq wk;=rlg ,la jQjl= iam¾Y lsÍfuka Tng lsisÿ wk;=rla isÿ fkd fõ'

17'12 rEmh  
wl=Kq ikakdhlh

;=v iys; 
fldgi

m<, 
;U 
máh

N+.; iïnkaOh
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17'13 rEmh - wl=Kq wjia:djl § t<suyfka 
fkdisáh hq;= h

17'14 rEmh - wl=Kq wjia:dj, § /yeka 
iys; ÿrl:k Ndú; fkdlsÍu

wl=Kq wk;=rlg ,la jQfjl= i|yd m%:udOdr
 ² wl=Kq wk;=rlska w;amd ysßjeà we;akï iïndykh (Massage) lr m%lD;s 

;;a;ajhg f.k tkak'

 ² Yajikh kej;S we;akï lD;%su Yajikh ,nd fokak'

 ² yDo iamkaokh kej;S we;akï yDo iïndykh isÿ lrkak'

 lD;%su Yajikh yd yDo iïndykh mqyqKq ù isàu b;d jeo.;a h' th Tng 

flÈkl fyda m%fhdackj;a jkq we;'

 ² frda.shd yels blaukska frday,lg f.k hkak' frday,g f.k hk  

w;r;=r o m%:udOdr ,nd fokak'

idrdxYh

 ² Y%S ,xldjg n,mdk iajdNdúl wdmodjla jk wl=Kq .eiSu fya;=fjka ñksia 

Ôú;" i;a;aj Ôú; yd foam< ydks isÿ fõ'

 ² wl=Kq yg .kafka fndfyda úg leá jeys j,dl=¿ ;=< iaÓ;s úoHq;a wdfrdamK 

tla/ia ùu ksid h'

 ² j,dl=¿ ;=< wêl f,i úoHq;a wdfrdamK tla/ia jQ úg tajd úi¾ckh fõ'

 ² úi¾ckh jk wdldrh wkqj wl=Kq j¾.SlrKh fldg we;'

 ² jvd;a ydks lr jk mDÓú wl=Kq N+ .; jk wdldrh wkqj kej; j¾.SlrKh 

lr we;'

 ² j,dl=¿ yd fmdf<dj w;r yg .kakd wêl úNj wka;rh fya;=fjka 

laIKslj wêl úoHq;a Odrdjla .,d hdu wl=Kl § isÿ fõ' 

 ² úoHq;a úi¾ckfha § yg .kakd wêl ;dmh fya;=fjka jd;h laIKslj 

m%idrKh ùfuka .s.=reu yg .kshs'

 ² wl=Kl wdf,dalh yd .s.=reï y`v tljr we;s jqj o ÿßka isák ksÍlaIlfhl=g 

wdf,dalh m<uqj fmkS Yíoh miqj wefia'

 ² iqÿiq mQ¾fjdamdh u.ska o wl=Kq yg .kakd wjia:dfõ § wdrlaIs; mshjr 

wkq.ukh lsÍfuka o wl=Kqj,ska isÿ jk ydks wju lr .; yels fõ'
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1' my; i|yka m%ldY yß ^√& fyda jerÈ ^«& nj ,l=Kq lrkak'

i. wl=Kq .eiSu .ek yßhg u wkdjels m< l< fkd yels h ^    &

ii. j,dl=¿j, c, jdIam muKla olakg ,efí   ^    &

iii. wl=Kq wjodkula we;s wjia:djl Wia .ila hg isàu kqiqÿiq h ^    &

iv. ksjila ;=< isák wfhl=g jqj o wl=Klska ydks isÿ úh yels h ^    &

v. úÿ,s wl=Kq flàul § wdf,dalh yd Yíoh tljr ksl=;a fõ ^    &

2' fomi .<mkak

i. Rcq wl=Kq a. f.dvke.s,a,lg jeÿKq wl=Klska ta wi, 

isá wfhl=g ydks isÿ ùu

ii. iam¾Yl wl=Kq b. .ilg jeÿKq wl=Klska fldgila" .ila hg 

isák ñksfil=g je§u

iii. md¾Yaúl wl=Kq c. yqol,dj ;eks;,d ìul isák wfhl=g 

wl=Kla je§u

iv. mshjr wl=Kq d. .ilg fya;a;= ù isák ñksfil=g fyda 

/yeka iys; ÿrl:kh Ndú; lrkafkl=g 

wl=Kla je§u

3' my; § we;s jpk fhdod f.k jdlHj, ysia;eka mqrjkak'

 ^jd" mDÓú" j,d" wêl" jeä&

i. j,dl=<lska fmdf<djg '''''''''''''''''''''''''''''''''''' wl=Kla meñfKa

ii. j,dl=¿ w;r we;s jkafka '''''''''''''''''''''''''''''''''''' wl=Kq h'

iii. '''''''''''''''''''''''''''''''' wl=K j,dl=¿ yd jd;h w;r we;s fõ'

iv. wl=Kl WIaK;ajh" iQ¾hhd u;=msg we;s WIAK;ajhg jvd ''''''''''''''''''
'''''''''''''''''' h' 

v. wl=Klska ''''''''''''''''''''''''''''''''''''''' ;dm m%udKhla yg .kshs'

4' my; § we;s ixl,am is;shfuys ysiaj ;nd we;s A, B, C, D hk ia:dk i|yd 

imhd we;s jdlHdxY iqÿiq mßÈ .<mkak' .e<fmk wCIrh jryk ;=< 

fhdokak' 

i. jd;h laIKslj r;a ù m%idrKh fõ    ^    &

ii. j,dl=< ;=<" j,dl=¿ w;r fyda j,dl=<lska fmdf<djg wdfrdamK 

mekSu isÿ fõ       ^    &

iii. j,dl=< ;=< úoHq;a wdfrdamK tla/ia fõ    ^    &

iv. by< k.sk c, jdIam iys; jd;h isis,a ù j,dl=¿ iEfoa ^    &

wNHdi
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wNHdi
c, jdIam iys; jd;h by< k.S

j,dl=< lsKsysrl yevh .kshs

j¾Idj

A

wl=Kq

m<uqj lïmk ;rx. njg o miqj 
Yío ;rx. njg o m;a fõ'

wl=Kq úÿ,s Odrdj jgd we;s jd;h 
;Èka r;a fõ

.s.=reu

C wêlj wdfrdamK tla/ia ù tajd 
úÿ,s Odrdjla njg yef¾'

úoHq;a úi¾ck

B

D

mdßNdIsl jpk
úi¾ckh -  Discharge
wl=K - Lightning
.s.=reu - Thunder
wka;¾ fudaiï - Inter Monsoon
leá jeys j,dl=¿ - Cumulo nimbus clouds
ysu iaMál - Snow crystals
iaÓ;s úoHq;a wdfrdaamK - Static electric charges
j,d wl=Kq - Cloud to cloud lightning
mDÓú wl=Kq - Cloud to ground lightning
jd - wl=Kq - Cloud to air lightning
fm%arK o`.rh - Induction coil
wl=Kq ikakdhlh - Lightning rod
Rcq wl=Kq - Direct strike
md¾Yaúl wl=Kq - Side flash
mshjr wl=Kq - Step potential
iam¾Yl wl=Kq - Contact voltage
lïmk ;rx. - Shock wave
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ñksidf.a ueÈy;a ùulska f;drj yg .kakd" iajdNdúl l%shdj,shla u.ska ñksidg;a" 

i;=kag;a" foafmd<j,g;a ydks isÿ ùu iajdNdúl wdmod f,i ye¢kafõ'

Y%S ,xldjg n,mdk iajdNdúl wdmod lsysmhla we;' fuu mßÉfþofha § wm 

wOHhkh lrkq ,nkafka my; oelafjk iajdNdúl wdmod ms<sn|j hs'

 ² iq<s iq<x

 ² N+ñ lïmd

 ² iqkdñ

 ² <eõ .sks

18'1    iq<s iq<x

mDÓú mDIaGh wdikakfha jdhqf.da,fha lsishï ia:dkhl jdhq mSvkh ta wjg 

m%foaYfha jdhq mSvkhg jvd wvq ùfuka wvq mSvk m%foaYhla yg .kS'

fuu wvq mSvk ;;a;ajh ;j ÿrg;a j¾Okh jqjfyd;a mSvk wjmd;hla njg m;a 

fõ' ;j ÿrg;a fuu l%shdj,sh j¾Okh jqjfyd;a" iq<s iq<`.la yg .kS'

18'1 b rEmh - iq<s iq<`.l § jd;h p,kh jk 
whqre

18'1 a rEmh - iq<s iq<`.l § j,dl=¿ p,kh 
jk wdldrh oelafjk pkaøsld PdhdrEmhla 

iq<s iq<`.la we;s ùu i|yd wjYH idOl

² úYd, id.r m%foaYhla mej;Su yd tys c,h WKqiqïj mej;Su ^60 m .eUqrla 

olajd WIAK;ajh 27 oC g jvd jeä ùu&'

² jdhqf.da,fha ixjyk Odrd we;s ùu'

² ;sria ÈYdjg yuk iq<x jeä ùu yd tajd isria foig keó .uka lsÍu wju 

uÜgul mej;Su'

iajdNdúl wdmod18
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² wjmd;h j¾Okh jk ia:dkh" iulhg wdikak ùu ^iulh u; iq<s iq<x 

we;s fkd fõ&'

² id.rfha u;=msg isg by<g hk f;la jdhqf.da,fha wd¾ø;dj by< ùu ^60] g 

jvd jeä ùu&'

fuu idOl iïmQ¾K jQ úg § iq<s iq<x yg .kakd ksid mDÓúfha we;eï id.r 

m%foaYj, muKla tajd yg .kS'

wu;r oekqug

iq<s iq<x j¾. lsysmhla

 ” W;=re yd ol=Kq wdishdkq id.rfha we;s jk iq<s iq<x ^ksj¾;k jdiq<s 

$Tropical cyclone&
 ” W;=re meis*sla id.rfha we;s jk iq<s iq<x" ^ghs*Qka$Typhoon&
 ” W;=re w;a,dka;sla id.rfha yg .kakd iq<s iq<x ^yßflaka$Hurricane&

iq<s iq<`.l jHqyh                
iq<s iq<f`.a iq<sfhys ueo

18'2 rEmh - iq<s iq<`.l yrialv jHqyh

wei

wei j<d mjqr

j,d ;Sre

       ;o jeis yd iq<x iys; m%foaY

fldgfia jd;h lrleùug 

wu;rj by< ke`.Sula o isÿ fõ' 

fufia jd;h by< k.sk úg 

is,skavrdldr j,dl=¿ mjqrla 

yg .kS' iq<sfhys ueo fldgi 

wei (eye) kï fõ' th iq<sfhys 

flakaøfha isg 30 km - 60 km 

w;r m%foaYhl me;sÍ ;sìh yels h' 

fuu wei jeis rys; j,dl=¿j,ska 

f;dr u`o iq<x iys; m%foaYhls' 

pkaøsld PdhdrEmj, fuh l¿mdg jD;a;hla f,i olakg ,efí'

wei jgd we;s is,skavrdldr j ilia jQ j,dl=¿ iuQyh" wei j,d mjqr (eye wall)  
kï fõ' fuu m%foaYfha ;o j¾Idj yd b;d fõ.j;a iq<x mj;S' wei j,d mjqfrka 

msg; i¾ms,dldr j,d ;Sre (Spiral bands) lsysmhla olakg ,efí' fuu m%foaYj, o 

;o jeis yd fõ.j;a iq<x mj;S'

f,dal f.da,fha iulhg wdikak m%foaYhg ,efnk w;súYd, iQ¾h ;dm Yla;sh" 

f,dj mqrd fnodyßk m%Odk hdka;%Kh jkafka iq<s iq<x h' bkaÈhdkq" meis*sla 

yd w;a,dka;sla id.rj, úáka úg yg .kakd iq<s iq<x u.ska ñysu; Ydl yd 

i;a;aj Ôú;j,g wjYH idOl ksis mßÈ ,efí' tf,i iq<s iq<`. hym;a iajdNdúl 

l%shdj,shla jqj o j¾;udkfha jeä wjOdkhla fhduq ù we;af;a bka yg .kakd 

úm;a ms<sn|j h'
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iq<s iq<x w;aoelSula

Èkh 2000 j¾Ifha foieïn¾ 26 jk od h' ;s%l=Kdu,h k.rhg 

fyd¢ka ysre mdhd ;snqKs' k.r jeisfhda fjkod fuka u ;u tÈfkod 

lghq;=j, fh§ isáhy' ld,.=K ksfõok u.ska tÈk iq<s iq<`.la we;s 

jk nj okajd ;snQ kuq;a we;euqka ta ms<sn|j ie,ls,su;a jk njla 

fkd fmkqKs' 

fmrjre wg muK jk úg uqyqo foiska l¿ j,dl=¿ Èia úh' meh 

Nd.hla .; jkakg;a fmr fõ.j;a iq<`.la k.rh yryd yud  

.sfha h' ta iu. u Odrdksmd; j¾Idjla weo ye¨Ks' f.dvke.s,sj, 

jy< iq<f`.a md ù .sfha h' .ia bÈÍ jegqKs' úÿ,sh l%shd úrys; úh' 

k.r jeisfhda wdrlaIs; ia:dk lrd Èj .shy'

ál fõ,djlska j¾Idj kej;=Kq w;r iq<`. o wvq ù .sfha h' 

wk;=reodhl ;;a;ajh myj .sfha hehs is;+ iuyre wdrlaIs; ia:dkj,ska 

msg;g meñKshy' tfy;a kej;;a l,ska wdldrfha u fõ.j;a iq<`.la 

m%;súreoaO ÈYdjg yud hkakg úh' j¾Idj o h<s wdrïN úh' uq,ska 

meñKs iev iq<`.ska úkdY fkd jQ iuyr f.dvke.s,s fojeks iq<`.ska 

úkdY ù .sfha h'

by; i|yka l< iq<s iq<`.ska isÿ jQ ydks ms<sn| ixLHd;aul o;a;" 

my; i|yka fõ

 ² úm;g m;a mjq,a ixLHdj - 170" 419

 ² uq¿ukska úkdY jQ ksjdi ixLHdj - 57 273

 ² w¾O jYfhka ydks jQ ksjdi ixLHdj - 20 860

 ² úkdY jQ j.d ìï m%udKh - wlalr 20 810

 ² urK ixLHdj - 17

 ² cd;sl wd¾Ólhg isÿ jQ mdvqj - re' ñ,shk 1 500

oeka wms by; oelajQ w;aoelSï iq<s iq<f`.a l%shdldß;ajh iu. ixikaokh lr 

n,uq' iq<s iq<`. ;=< b;d fõ.fhka iq<x lerflk w;r tu iq<sh o hï fõ.hlska 

tla;rd ÈYdjlg .uka lrhs'

tla ÈYdjlska ;o iq<x yeóulska miqj ksYaj, wjia:djla we;s fõ' tfia jkafka 

iq<s iq<f`.a wei tu ia:dkh miq lr .uka lrk úg § h' iq<sfhys wfkla Nd.h" 

ia:dkh miq lr hk úg l,ska we;s jQ ;o iq<`. jeks u iq<`.la" m%;súreoaO ÈYdjg 

we;s fõ'
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18'1 j.=j - Y%S ,xldjg n, mE iq<s iq<x lsysmhla ms<sn| f;dr;=re

j¾Ih Èkh Y%S ,xldjg we;=¿ jQ m%foaYh urK ixLHdj

1964 foieïn¾    22 ;s%l=Kdu,h 1000 g jeä

1978 fkdjeïn¾  22 uvl,mqj 915

1992 fkdjeïn¾  12 fmd;=ú,a 04

2000 foieïn¾    26 ;s%l=Kdu,h 17

2008 fkdjeïn¾  25 kef.kysr fjr< 15

2016 uehs          15 kef.kysr fjr< 101

by; j.=jg wkqj Y%S ,xldjg n,mE iq<s iq<x jeäfhka u yg.;a udi fudkjd o@ 

Y%S ,xldjg iq<s iq<x jeämqr u we;=¿ ù we;af;a lskï m%foaYj,ska o@

Y%S ,xldjg n,mE iq<s iq<x jeämqr ygf.k we;af;a fkdjeïn¾ yd foieïn¾ 

udij, nj;a" tajd Y%S ,xldjg we;=¿ ù we;af;a kef.kysr fjrf<ka nj;a Tng 

meyeÈ,s jkakg we;'

1978 iq<s iq<`.ska isÿ jQ ñksia urK ixLHdj 915la úh' kuq;a ;dlaIKfha ÈhqKqj 

fya;=fjka l,ska wk;=re ye`.ùï l< yels jQ neúka bkamiq yg.;a iq<s iq<xj, § 

urK ixLHdj wvq lr .; yels úh'

wu;r oekqug

Y%S ,xldjg n,mdk jdiq<s fndfydauhla yg .kafka fnx.d, fndlaflys h'

iq<s iq<`.l § jd;fha p,kh c,h fhdodf.k wdo¾Ykh lsÍu i|yd 18'1 

l%shdldrlfuys fhfouq'

l%shdldrlu  18'1

wjYH øjH - tl iudk úksúo fmfkk ma,diaála fnda;,a folla" c,h" .ïfÜma"  

       l=vd lvodis len,s fyda j¾Klhla

l%uh  -    ² tl iudk úksúo fmfkk ma,diaála fnda;,a folla .kak' 

  ² bka tllg 3$4 la muK c,h oukak' c,hg hï j¾Khla tla lrkak'  

  ke;fyd;a l=vd lvodis len,s álla oukak' 

  ² ysia fnda;,fha lg" c,h oeuQ fnda;,fha lg u; ;nd .ï  

  fÜmaj,ska fyd¢ka iïnkaO lrkak' 

  ² oeka c,h iys; fnda;,h by<ska isák fia ;nd wegjqu fiñka  

  jdudj¾:j N%uKh lrjkak'
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iq<s iq<`.l § jd;h p,kh jk wdldrh" 

by<ska we;s fnda;,fha c,h p,kh jk 

wdldrh wkqj Tng jgyd .; yels jkq we;'

miq.sh Y; j¾Ih ;=< iq<s iq<x 13la YS% 

,xldfõ kef.kysr fjr<ska rgg we;=¿ ù 

we;' tajdhska ;=kla b;d m%n, iq<s iq<x h'

18'4 rEmh - 1901 iy 2000 w;r Y%S ,xldj 
yryd iq<s iq<x .uka l< ud¾.

18'5 rEmh - iq<s iq<x we;s jQ wjia:djla 

mejreu 18'1

by; is;shu fyd¢ka wOHhkh lr Y%S ,xldfõ iq<s iq<x wk;=re isÿ úh yels 

Èia;%slal ,ehsia;=jla ilia lrkak'

ld,.=K úoHd fomd¾;fïka;=j b;d ÈhqKq ;dlaIKsl l%u fhdod .ksñka iq<s iq<x 

ms<sn| meh 24 mqrd u wjOdkfhka isà' Y%S ,xldjg n,mdk iq<s iq<`.la we;sjk 

wjia:dj, ta ms<sn| w¨;a u f;dr;=re wod< rcfha wdh;kj,g imhkq ,efí' 

ld,.=K úoHd fomd¾;fïka;=fõ ÿrl:k wxlh 011 2 686 686 fõ'

18'3 rEmh    
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18'2    N+ñ lïmd

N+ñ lïmdjla hkq fmdf<dfõ we;s jk lïmkhla jeks p,khls' m%n,;dfjka wvq 

N+ñlïmd" N+ p,k hkqfjka ye¢kafjhs'

N+ñ lïmd iy N+ p,k we;s ùug fya;= jkafka mDÓú lfndf,ys .nvd ù we;s 

Yla;sh ksoyia ùuhs'

N+ñ lïmd fya;=fjka fmdf<dj u;=msg we;s ñksidf.a ks¾udKj,g úYd, f,i 

ydks isÿ fõ'

18'6 rEmh - N+ñ lïmdjlg fmr yd miqj tl u ia:dkhl PdhdrEm

N+ñ lïmd isÿ jk wdldrh jgyd .ekSu i|yd mDÓúfha jHqyh ms<sn|j oek.; hq;= 

fõ' mDÓúfha wNHka;r jHqyh 18'7 rEmfha oelafõ'

mDÓú wNHka;rh m%Odk ia;r ;=klska hqla; fõ'

18'7 rEmh - mDÓúfha 
wNHka;r jHqyh

lfnd,
m%djrKh

msg; yrh

we;=<; 

yrh

1' lfnd, 2' m%djrKh 3' yrh

by< 
m%djrKh

my< 
m%djrKh

msg; 
yrh

we;=<; 
yrh

mDÓúfha u;=msg u ia;rh jk lfnd," 

tlsfklg idfmalaIj p,kh jk N+ ;eá kï 

jQ fldgia .Kkdjlska hqla; njg idlaIH ,eî 

we;' mDÓú lfnd, úYd, N+ ;eá lsysmhlska 

hqla; fõ' tajd 18'8 rEmfha oelafjk is;shfuka 

y÷kd.; yels h'

lfnd,

by< m%djrKh

my< m%djrKh

msg; yrh

we;=<; 

yrh
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18'8 rEmh - N+ ;eá olajk is;shu

fldfldia 
;eáh

ms,smSk

;eáh

´iafÜ%,shdkq 

;eáh

wm%sldkq 

;eáh

bkaÈhdkq 

;eáh

´iafÜ%,shdkq 

;eáh

wekagdlaála 

;eáh

hqf¾Ishdkq 

;eáh

hqf¾Ishdkq 

;eáh

wrdìhdkq 

;eáh

kiald 

;eáh

iulh

W;=re 

weußldkq  

;eáh

leßìhdkq

;eáh

ol=Kq

weußldkq 

;eáh

mDÓú lfnd, iE§ we;s N+ ;eá" tlsfklg idfmalaIj p,kh fõ' fuh isÿjk 

wdldrh 18'2 l%shdldrlu isÿ lsÍfuka Tng jgyd.; yels jkq we;'

l%shdldrlu  18'2

wjYH øjH (-  ms`.dkla fyda fkd.eUqre fíiula" c,h" j¾Klhla"  

  iaghsfrdf*daï  ;yvqjla
l%uh (- 

 ² ms`.dklg fyda fkd.eUqre fíiulg c,h oukak' c,hg hï j¾Khla 

tla lrkak' 

 ² iaghsfrdf*daï ;yvqjla len,sj,g fjkalr c,h u; md lrkak'

18'9 rEmh - c,fha mdfjk iaghsfrdf*daï len,s

 ² oeka c, n÷k fiñka fid,jkak' 

 ² iaghsfrdf*daï len,s p,kh jk wdldrh ksÍlaIKh lrkak'
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m%djrKfha by< fldgfia we;s w¾O iajNdjfha mj;sk ue.aud u;=msg N+ ;eá 

p,kh jk wdldrh iaghsfrdf*daï len,sj, p,khg wkqrEm fõ'

N+ ;eá p,k isÿjk wdldrh

N+ ;eá udhsïj, § tlsfklg idfmalaIj N+ ;eá p,kh jk wdldr ;=kla we;s nj 

y÷kdf.k we;'

 ² wmirK ;eá udhsu

 ² wNsirK ;eá udhsu

 ² ;S¾hla ;eá udhsu

wmirK ;eá udhsu

fuu ;eá udhsfï § N+ ;eá fol tlsfklska wE;a fõ' wmirK N+ ;eá udhsïj, § 

by< m%djrKfha we;s ue.aud" N+ ;eá fol w;=ßka u;=msgg meñKSu ksid w¨;ska 

lfnd¨ ks¾udKh ùula isÿ fõ' fujeks N+ ;eá udhsï fndfyduhla msysgd we;af;a 

id.r m;=f,ys h'

ksoiqk (- uOH w;a,dka;sla jeáh ^18'11 rEmh&

18'10 rEmh - wmirK N+ ;eá udhsula 
ksrEmKh lsÍu 18'11 rEmh - uOH w;a,dka;sla jeáh

wNsirK ;eá udhsu

fuu ;eá udhsfuys § N+ ;eá folla tlsfkl .eàu isÿ fõ' fuys § tla ;eáhla" 

wfkla ;eáh hgg .uka lrhs' fuu p,k isÿ jk m%foaYfha .sksl÷ yg.kS'

ksoiqk (- Ydka; fyf,akd .skslkao ^18'13 rEmh&

18'12 rEmh - wNsirK N+ ;eá udhsula 
ksrEmKh lsÍu 18'13 rEmh - Ydka; fyf,akd .skslkao

cqjdka kshqld 

N+ ;eáh 

Ydka; fyf,akd 

l÷ uqÿk

W;=re 

weußld N+ 

;eáh

ue.aud by< 

ke.Su



úoHdj | iajdNdúl wdmod 137

;S¾hla ;eá udhsu

fuu N+ ;eá udhsfuys § N+ ;eá fol tlsfklg iam¾Y fjñka m%;súreoaO ÈYdj,g 

p,kh fõ'

we;eï úg fufia p,kh jk N+ ;eá tlsfklg ysr ùula isÿ fõ' fuf,i wêl 

Yla;shla tl;= jQ úg tu ia:dkfha m%n, N+ñ lïmdjla isÿ úh yels h'

ksoiqk (- ieka wekaä%hdia úfNaoh ^18'15 rEmh&

18'14 rEmh - ;S¾hla N+ ;eá udhsula 18'15 rEmh - ieka wekaä%hdia úfNaoh

mDÓú lfndf,ys N+ ;eá p,kh jk wdldrh ms<sn|j Tng 18'3 l%shdldrlfuka 

wjfndaOhla ,efnkq we;'

l%shdldrlu  18'3

wjYH øjH - ;eïnQ ì;a;rhla 

l%uh - 

 y ;eïnQ ì;a;rhla fïih u; ;Ügq lr tys msmsÍï lsysmhla 

18'16 rEmh - 

we;s lrkak'

 y fuys § ì;a;r lgqj mDÓúfha lfnd,g wkqrEm jk w;r 

Bg háka we;s iqÿ uoh" by< m%djrKhg wkqrEm fõ'

 y msmsÍï we;s jQ odr udl¾ mEklska mdg lrkak'

 y bkamiq tu odr tyd fuyd p,kh jk mßÈ ì;a;rh 

w;a,g f.k fiñka ñßlkak'

ì;a;rh ñßlSfï § we;eï msmsÍï iys; ia:dkj, § ì;a;r lgq fldgia wE;ajkq 

fmfka' tjeks ia:dk wmirK ;eá udhsïj,g wkqrEm fõ'

;j;a iuyr ia:dkj, ì;a;r lgq fldgia <x jkq fmfka' tjeks ia:dk wNsirK 

;eá udhsï ksrEmKh lrhs'

;j;a iuyr ia:dkj, ì;a;r lgq fldgia tlsfklg idfmalaIj bÈßhg yd miqmig 

p,kh jkq fmfka' tjeks ia:dk ;S¾hla ;eá udhsïj,g wkqrEm fõ'



úoHdj | iajdNdúl wdmod138

wu;r oekqug

mDÓúfha úIalïNh yd ii|k úg lfndf,a .klu" úIalïNfhka 2]ls' idudkH 

ì;a;rhl úIalïNh yd ii|k úg lgqfõ .klu o ì;a;rfha úIalïNfhka 

2]la fõ'

N+ñ lïmdj, ;Sj%;dj

N+ ;eá tlsfkl .efgk ia:dkj, § mdIdK ia;r keóula isÿ fõ' fufia keóug 

fhfok n,h" mdIdKj, Tfrd;a;= §fï yelshdj blaujd .sh úg mdIdK ia;r 

leã hhs' fuu leãu isÿjk ia:dkh" N+ñ lïmdfõ kdNsh kï fõ' kdNshg by<ska 

fmdf<dj u;=msg msysá ,laIHh" wmsflakaøh kï fõ'

18'17 rEmh - N+ lïmdjl kdNsh yd wmsflakaøh

wmsflakaøh

kdNsh

mDÓúh u;=msg ;rx.

mDÓúh wNHka;rfha ;rx.

mDÓúh u;=msg ;rx.

mDÓúh  wNHka;rfha ;rx.

N+ñ lïmdjl kdNsfha isg iEu ÈYdjlg u N+ lïmk ;rx. úys§ hhs' fuu ;rx. 

u.ska mDÓú mDIaGh Tiafia o mDÓú wNHka;rh ;=<ska o Yla;sh /f.k hhs'

mDÓúfha úúO ia:dkj, msysgqjd we;s N+ lïmk udk u.ska N+ lïmkj, m%n,;dj 

uek .; yels h' N+ lïmk ms<sn| f;dr;=re bfí u igyka flfrk WmlrKh 

N+lïmkf¾Lh kï fõ'

18'18 rEmh - N+lïmkf¾Lh iy thska ,efnk igyk (Seizmograph)

N+lïmkf¾Lfha igyka jk f;dr;=re o N+ñlïmdfjka f.dvke.s,a,g" N+ñhg 

yd ñksiqkag jk ydksh o mokï fldgf.k .Kkh lrkq ,nk mßudKh ßÉg¾ 

mßudKh kï fõ' 

fuu mßudKh 1953 § pd,aia t*a ßÉg¾ úiska y÷kajd § we;' 
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18'3 j.=fõ oelafjkafka ßÉg¾ mßudKfha w.hhkag wkqj N+ñlïmdj, ;Sj%;dj yd 

thska we;s úh yels m%;sM, ms<sn| flá ye¢kaùuls'

18'3 j.=j - N+ñlïmdj, ;Sj%;dj yd thska we;s úh yels m%;sM,

ßÉg¾ mßudKfha w.h m%;sM,h

2'0 - 3'5 ñksiqkag fkdoefka" kuq;a N+ lïmkudkfha igyka fõ'

3'5 - 5'5 iEu wfhl=g u oefka'

5'5 - 7'3 f.dvke.s,s úkdY úh yels h'

7'4 - 8'0 úYd, úkdYhla isÿ úh yels h'

8'0 g jeä iïmQ¾Kfhka u úkdYldÍ fõ'

f,dalfha N+ñ lïmd nyq, m%foaY

m%n, N+ñ lïmd isÿ jQ ia:dk oelafjk is;shula 18'19 rEmfha oelafõ' th fyd¢ka 

wOHhkh lrkak'

18'19 rEmh - m%n, N+lïmd isÿ jQ ia:dk olajk is;shu

.sks j<,a,

fldfldia 

;eáh

meis*sla ;eáh

wm%sldkq ;eáh

hqf¾Ishdkq ;eáhhqf¾Ishdkq ;eáh

w
r
dì

h
dk

q 

;
eá

h

kiald 

;eáh

W;=re weußldkq  ;eáh

bkaÿ-´iafÜ%,shdkq  

;eáh

wekagd¾laála ;eáh

ol=Kq

weußldkq 

;eáh

N+ñlïmd jeämqr isÿ ù we;af;a iuyr udhsï iys; m%foaYj, nj Tng by; is;shu 

ksÍlaIKfha § meyeÈ,s jkakg we;' ta w;=frka o jeä u N+ñlïmd ixLHdjla isÿ 

ù we;af;a zmeismsla .sks j<,a,Z kï jQ m%foaYfhys h' tu m%foaYh w;súYd, meis*sla 

N+ ;eáfha udhsu nj is;shfuka meyeÈ,s fõ'
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wu;r oekqug
miq.sh jir lsysmhl yg.;a m%n, N+ñlïmd ms<sn| f;dr;=re my; j.=fõ oelafõ'

18'4 j.=j

ßÉg¾ mßudKfha w.h Èkh isÿ jQ m%foaYh$rg urK ixLHdj

6'4 2004'02'24 fudfrdlafldaj 631

9'1 2004'12'26 iqud;%d 250 000

6'4 2005'02'22 brdkh 612

8'6 2005'03'28 iqud;%d 1 313

7'6 2005'10'08 mdlsia:dkh 87 000

6'3 2006'05'26 cdjd ¥m;a 5 782

8'0 2007'08'15 mSre rdcHh 519

7'9 2008'05'12 Ökh 69 197

6'3 2009'04'06 b;d,sh 308

8'1 2009'09'29 iefudajd ¥m;a 189

7'6 2009'09'30 iqud;%d 1 115

7'0 2010'01'12 yhsá ¥m;a 160 000

8'8 2010'02'27 Ñ,S rdcHh 1 525

6'9 2010'04'13 Ökh 698

7'7 2010'10'25 bkaÿkSishdj 408

6'1 2011'02'21 kjiS,ka;h 185

7'9 2011'03'11 cmdkh 18 184

6'9 2011'03'24 ñhkaudrh 150

6'9 2011'09'18 bkaÈhd-fkamd, foaYiSudj 111

6'4 2012'08'11 brdkh 306

6'6 2013'04'20 Ökh 193

7'1 2013'10'15 ms,smSkh 222

6'2 2014'08'03 Ökh 617

7'8 2015'04'25 fkamd,h 9 018

7'3 2015'05'12 fkamd,h 218

7'5 2015'10'26 we*a.ksia:dkh 398

7'8 2016'04'16 blajfodarh 673

6'2 2016'08'24 b;d,sh 297

6'4 2016'02'05 ;dhsjdkh 117

by; j.=j wOHhkh lr my; oelafjk f;dr;=re fidhd .kak'

1' miq.sh jir 13 ;=< ßÉg¾ mßudKfha 7'4 g jeä N+ñ lïmd fldmuK 

ixLHdjla isÿ ù ;sfí o@

2' tu N+ñ lïmd isÿ jQ rgj,a fudkjd o@

3' tjeks N+ñ lïmd jeä u jdr .Kkla isÿ ù we;s rg l=ula o@
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mejreu 18'2

by; j.=fõ i|yka rgj,a msysgd we;af;a lskï N+ ;eá udhsïj, oehs fidhd 

j.=jla ms<sfh, lrkak' wjYH kï N+f.da, úoHd .=re;=udf.a iydh ,nd .kak'

ksoiqk (- iqud;%d ¥m; msysgd we;af;a bkaÿ-TiafÜ%,shd ;eáh yd hqf¾Ishdkq ;eáh 

udhsfuys h'

N+ñ lïmdj,g fya;= úh yels ñksia l%shdldrlï

iajdNdúl fya;+kag wu;rj ñksidf.a we;eï l%shdjka o N+ñ lïmdj,g fya;= úh 

yels nj úoHd{hka úiska uE;l isg ksÍlaIKh lr we;' my; oelafjkafka tjeks 

ñksia l%shd lsysmhls'

 y fmdf<dj hg kHIaál wdhqO w;ayod ne,Su'

 y f;,a iy Lksc ,nd .ekSu i|yd fmdf<dj b;d .eUqrg leKSu'

 y fõ,s ne| úYd, c,dY bÈ lsÍu'

 y Wiska yd nßka jeä w;s úYd, f.dvke.s,s bÈ lsÍu'

18'3    iqkdñ

2004 j¾Ifha foieïn¾ 26 jk od Y%S ,xldjg uE;l § n,mE úYd,;u iajdNdúl 

wdmodjg uqyqK§ug isÿúh' tkï iqkdñ wdmodjhs' thska jir 12lg miqj mqj;am;l 

m< jQ m%jD;a;shl fldgila 18'20 rEmfha oelafõ'

18'20 rEmh

fuu iqkdñ wdmodfjka bkaÈhka id.rhg hdno rgj, 250 000la ñh .shy' Y%S 

,xldfõ 40 000la muK ñh .shy' tu iqkdñh yg.;af;a flfia o hkak N+ 

úoHd{hka úiska my; oelafjk wdldrhg meyeÈ,s lr we;'

fuÈk Y%S ,xldfõ fõ,dfjka fm'j' 6'58g bkaÿkSishdfõ iqud;%d ¥m;a wi, uqyqÿ 

m;=f,a ßÉg¾ mßudKfha 9'1 l w.hla iys; N+ñlïmdjla isÿúh' tys § wNsirK 

;eá udhsul isÿjk l%shdj,sh yg.;af;ah' bkaÈhdkq N+ ;eáh" nqreu N+ ;eáh hgg 

.uka lf<a h' ta wkqj nqreu N+ ;eáh tiùu yd N+ñlïmdfjka ksl=;a jQ wêl 
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Yla;sh ksid id.rfha c,h by<g tiùula isÿ úh' thska yg.;a iqkdñ ;rx.h 

mehg lsf,daóg¾ 800lg;a jvd fõ.fhka bkaÈhka id.rh mqrd úys§ .sfha h'

18'21 rEmh - 2004 iqkdñ r< úys§ .sh wdldrh

nx.,dfoaYh

bkaÈhdj
nqreuh

;dhs,ka;h

uef,aishdj

bkaÿkSishdj
iqud;%d

Y%S ,xldj

ud,Èjhsk

bkaÈhka id.rh

fnx.d, 

fndlal

iqkdñ wjia:djla wdo¾Ykh lsÍu i|yd l%shdldrlu 18'4 ys ksr; jkak'

l%shdldrlu  18'4

wjYH øjH (- RcqfldaKdi%dldr yeve;s Ndckhla" 

úúO m%udKfha iq<x msrjQ neÆk" 

w,afmfk;a;la" c,h

l%uh - 

 ² Ndckhg 2$3la muK c,fhka mqrjkak'

 ² tys mgq fl<jrl iq<x msrjQ neÆkhla .s,ajd 

c,h hg § w,afmfk;a;lska wekSfuka mqmqrjkak' 

 ² c,fha we;s jk /,s ksÍlaIKh lrkak'

 ² l=vd" uOHu yd úYd, m%udKfha neÆk fuf,i mqmqrjd we;s jk r<j, 

fjkila ;sfí oe hs ksÍlaIKh lrkak'

18'22 rEmh

iqkdñ we;s ùug ;=vq fok isÿùï

 ² id.r m;=f,a yg.kakd N+ñlïmd

 ² id.r m;=f,a .sksl÷ msmsÍï

 ² id.r m;=f,a isÿjk kdhhEï

 ² úYd, W,aldjla uqyqog m;s; ùu

fï w;ßka úYd,;u úkdYh isÿúh yelafla oejeka; W,aldmd;hla uqyqog m;s; 

ùfuks' .%dylhla mDÓúh yd .eàfuka o fujeks u úkdYhla isÿúh yels h'
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miq.sh jir 20 we;=<; we;s jQ iqkdñ ms<sn| f;dr;=re 18'5 j.=fõ oelafõ'

18'5 j.=j - miq.sh jir 20 we;=<; we;s jQ iqkdñ ms<sn| f;dr;=re

Èkh isÿ jQ m%foaYh$rg m%n,;dj ^r<j, Wi&

1994'06'03 bkaÿkSishdj 5 m
1998'07'17 memqjd ksõ.skshd 10'5 m
2004'12'26 iqud;%d ¥m;a 50 m
2006'07'17 cdjd ¥m;a 21 m
2006'11'15 l=ß,a ¥m;a 2 m
2007'04'02 fid,uka ¥m;a 12 m
2009'09'29 iefudajd ¥m;a 14 m
2010'02'27 Ñ,S" wdckaákdj 2 m
2010'10'25 iqud;%d ¥m;a 3 m
2011'03'11 cmdkh 2 m
2013'02'06 fid,uka ¥m;a 1 m
2014'04'02 Ñ,S rdcHh 2 m
2015'09'16 Ñ,S rdcHh 4 m
2016'11'13 kjiS,ka;h 2 m

by; j.=j wOHhkh lr ms<s;=re imhkak'

1' fuu j.=j wkqj jeä u jdr .Kkla iqkdñ wdmodjg ,la jQ rgla kï lrkak'

2' fuu ld,h ;=< fojrla ne.ska iqkdñ wdmodjg ,la jQ rgj,a fudkjd o@

3' jeä u Wilska hq;a iqkdñ r< yg.;af;a ljr Èkl yg.;a iqkdñ wdmodfjys o@

4' by; 3 jk m%Yakhg ms<s;=r jQ iqkdñh Y%S ,xldjg flfia n,mEfõ o@

mejreu 18'3

by; j.=fõ oelafjk rgj,a msysgd we;af;a lskï N+ ;eá udhsïj, oehs fidhd 

j.=jla ms<sfh, lrkak' wjYH kï N+f.da, úoHd .=re;=udf.a iydh ,nd .kak'

ksoiqk (- Ñ,S rdcHh msysgd we;af;a keiald ;eáh yd ol=Kq weußld ;eáh 

udhsfï h'

iqkdñ ;rx.hl iajNdjh

iqkdñ r< fyj;a ;rx." c, ;rx. j¾.hls' idudkH c, ;rx.hl ,laIK 18'23 

rEmfha oelafõ'
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18'23 rEmh - idudkH c, ;rx.hl ,laIK

;rx. wdhduh
YS¾IhYS¾Ih

ksïkhksïkh

ú
i
a;
dr

h

c, ;rx.hl we;af;a udrefjka udrejg yg .kakd YS¾I yd ksïk fY%aKshls' 

wkqhd; ^tl <`. msysá& YS¾I folla w;r ÿr fyda ksïk folla w;r ÿr ;rx. 

wdhduh kï fõ' ;rx.fha uOH f¾Ldfõ isg YS¾Ihlg we;s .eUqr y÷kajkafka 

úia;drh hkqfjks'

iqkdñ r<j, ;rx. wdhduh" úia;drh yd ;rx.fha fõ.h .eUqre uqyqfoa isg 

fkd.eUqre uqyqog tkúg fjkiajk wdldrh 18'24 rEmfha oelafõ'

.eUqr
^m& ^km/h& ^km&

m%fõ.h ;rx. wdhduh

18'24 rEmh - iqkdñ r<j, ;rx. wdhduh" úia;drh yd ;rx.fha fõ.h .eUqre uqyqfoa isg 
fkd.eUqre uqyqog tkúg fjkiajk wdldrh

uqyqo u;=msg we;s jk r<j, n,mEu c,fha .eUqr u; r|d mj;S' .eUqre uqyqfoa § 

iqkdñ r<j, fõ.h jeä h' tu ksid ;rx. wdhduh o jeä h' kuq;a úia;drh 

fyj;a r<j, Wi wvq h' tneúka .eUqre uqyqfoa § iqkdñ r< y÷kd.; fkdyels fõ' 

;j o .eUqre uqyqfoa hd;%d lrk keõj,g iqkdñ r<j,ska ydkshla isÿ fkdfõ'

fkd.eUqre uqyqfoa § iqkdñ r<j, fõ.h wvq fõ' ;rx. wdhduh o wvq fõ' tu ksid 

úia;drh fyj;a r<j, Wi jeä fõ' tneúka fjr< wdikakfha we;s fndaÜgqj,g 

iqkdñ r<j,ska ydks isÿ fõ'

iqkdñ r<j, ksïkh m<uqj fjr<g <`.d fõ' YS¾Ih iE§ug wjYH c,h ,nd 
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.ekSug c,h we§ula isÿ fõ' túg uqyqo miqmig ^ÈhUg& we§hdula isÿ fõ' fuh 

iqkdñhl wdikak fmr ksñ;a;ls' 

lfvd,dk Ydl m%cdj iy fldr,amr u.ska iqkdñ r<j, fõ.h wvq lrhs' tu ksid 

lfvd,dk yd fldr,amr wdrlaId lsÍu jeo.;a fõ'

N+ñlïmd yd iqkdñ we;sjk Èkh yd fõ,dj ksYaÑ;j m%ldY lsÍu wmyiq h' kuq;a 

hï m%foaYhl N+ñlïmd we;sùfï wjodku ms<sn|j N+ úoHd{hkaf.a wkdjels .ek 

ck;dj ie,ls,a,la oelaúh hq;= h'

18'4   <eõ.sks

wE; w;S;fha isg u jkdka;rj, <eõ.sks ygf.k we;' jkdka;r úh<S we;s úg 

wl=Kq .eiSï jeks iajdNdúl fya;= ksid o jer§ulska fyda Wjukdfjka u .sks 

;eîu ksid o <eõ.sks wdrïN fõ'

18'25 rEmh - <eõ.skakla

.skakla we;sùu i|yd iïmQ¾K úh hq;= idOl ;=kla we;'

 y oefjk øjHhla ;sîu

 y oyk fmdaIl jdhqj fyj;a Tlaiscka ;sîu

 y oefjk øjH .sks.kakd WIaK;ajhg fyj;a Êj,k WIaK;ajhg r;a ùu

<eõ.sks me;sÍ hdug Wmldr jk idOl lsysmhla we;'

 ² oefjk øjH f,i úh<s Ydl m;% fyda .ia l|ka wdÈh ;sîu'

 ² wêl WIaK;ajhla mej;Su'

 ² jd;fha wd¾ø;dj ^c, jdIam m%udKh& wvqfjka mej;Su'

 ² iq<x yeóu ksid .skakg fyd¢ka Tlaiscka ,eîu'

 ² m%foaYh nEjqï iys; jqjfyd;a nEjqfï by<g .skak me;sÍ hEu'
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<eõ.skakla w;sYhska Nhdkl h' b;d Wia .sksl|la wêl fõ.fhka bÈßhg 

we§ hdula fuys § isÿ fõ' fuu .skafkka kef.k ÿï ógr oyia .Kkla by<  

jdhqf.da,hg úys§ hhs' .skafkka fndfyda wE; msysá m%foaYj,g .sks frdgq by<ska 

f.dia jeàu ksid" ;j ;j;a .sks yg .kS' 

<eõ.sks fya;= fldg f.k jkdka;rj, Ydl yd i;a;aj m%cdj úkdYhg m;aùu isÿ 

fõ' tfuka u <eõ.sksj,ska we;s jk ÿï u.ska o Ôùkag ydks isÿ fõ' tu.ska Yajik 

wmyiq;dj fuka u urK isÿ jQ wjia:d o jd¾;d ù we;' 2016 j¾Ifha § Y%S ,xldfõ 

jkdka;r wlalr 4 000la muK .skafkka úkdY ù we;'

18'5  f.da,Sh WKqiqu jeä ùu yd iajdNdúl wdmod w;r iïnkaOh

miq.sh jir 100 ;=< f,dalfha idudkH WIaK;ajh jeä ù we;' fuu ;;a;ajh" 

f.da,Sh WKqiqu by< hdu ^Global warming& f,i ye¢kafõ' 1860 isg 2000 j¾Ih 

olajd f,dalfha idudkH WIaK;ajh fjkia jQ wdldrh my; m%ia;drfha oelafõ'

18'26 rEmh - 1860 isg 2000 j¾Ih olajd f,dalfha idudkH WIaK;ajh fjkiaùu

i
du

dk
H
 f

.
da,

Sh
 W

I
aK

;
aj
h
 ^

o C
&

j¾Ih

fuu ld,h ;=< § idudkH f.da,Sh WIaK;ajh jeä ù we;s nj by; m%ia;drfhka 

meyeÈ,s fõ' fufia WIaK;ajh jeäùu i|yd m%Odk fya;=jla f,i úoHd{hka 

olajkafka jdhqf.da,fha yß;d.dr jdhqj, idkaøKh jeä ùuhs'

idudkHfhka iQ¾h rYañh u.ska oyj,a ld,fha § mDÓúh r;ajk w;r" rd;%S ld,fha § 

tu ;dmh wjldYhg msgù hdfuka mDÓúh isis,a fõ' kuq;a jdhqf.da,fha mj;sk 

ldnka vfhdlaihsâ jeks jdhq j¾. iy c, jdIam mDÓúfhka ksl=;ajk ;dmfhka 

fldgila Wrdf.k r|jd .kakd neúka mDÓúh WKqiqïj ;nd .ekSug wdOdr fõ' 

fuf,i mDÓúh WKqiqïj ;sîu yß;d.dr wdprKhhs' fuu wdprKh mDÓúfha 

Ôùkag ys;lr mßirhla we;s lrhs'
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18'27 rEmh - yß;d.dr wdprKh

flfia jqj;a ldnka vfhdlaihsâ" 

fuf;aka" vhs khsÜrcka Tlaihsâ" 

i,a*¾ vfhdlaihsâ jeks yß;d.dr 

jdhq j¾.j, idkaøKh jeä ùu 

ksid mDÓúfha WIaK;ajh l%ufhka 

jeä fjñka mj;S' by; oelajQ 

jdhq j¾.j,g wu;rj ´fidaka yd 

laf,dafrda*af,dafrdaldnka ̂ CFC& hk 

jdhq o yß;d.dr wdprKhg odhl 

fõ'

yß;d.dr jdhq mßirhg tlajk l%u

 ² .sksl÷ msmsÍï" ;dm n,d.dr yd jdykj, bkaOk oykh u.ska ldnka 

vfhdlaihsâ ksl=;a ùu'

 ² le<sli< f.dvj,a" j.=reìï wdÈfhka fuf;aka ksl=;a ùu

 ² YS;lrK yd jdhqiuk hka;% wdÈfhka CFC ksl=;a ùu

f.da,Sh WKqiqu jeä ùu yd iq<s iq<x

1850 isg 2015 olajd W;=re w;a,dka;sla id.rfha úúO j¾.fha iq<s iq<x we;sjQ jdr 

.Kk fjkia jQ wdldrh 18'28 m%ia;drfhka oelafõ'

18'28 rEmh - 1850-2015 ld,fha we;s jQ iq<s iq<x ms<sn|j 
oelafjk m%ia;drh

i
q<
s i

q<
x 
y
g
 .

;
a j

dr
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K
k

j¾Ih

fuu ld,h ;=< § iq<s iq<x yg.;a jdr .Kk l%ufhka jeä ù we;s nj by; 

m%ia;drfhka meyeÈ,s fõ'
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1980-2010 ld,h ;=< úkdYldÍ iajdNdúl úm;a ixLHdj fjkia jQ wdldrh olajk 

ia;ïN m%ia;drhla my; oelafõ'

18'29 rEmh - 1980-2010 ld,fha iajdNdúl úm;a oelafjk m%ia;drh

N+ñh wdY%s; iajdNdúl 

úm;a ^N=ñlïmd" 

iqkdñ" .sksl÷ msmsÍï& 

ld,.=Ksl úm¾hdi 

^iq<s iq<x&

c,h wdY%s; 

iajdNdúl úm;a 

^.xj;=r" kdhhEï&

foaY.=Ksl úm¾hdi

^wêl WIaK;ajh" 

ksh`." <eõ.sks&

úkdYldÍ isÿùï

.Kk

fuu ld,h ;=< iajdNdúl úm;a ixLHdj l%ufhka jeäù we;s nj by; m%ia;drfhka 

meyeÈ,ss fõ'

f.da,Sh WKqiqu jeä ùu yd iajdNdúl úm;a ixLHdj jeäùu w;r iïnkaOhla 

mj;sk nj by; f;dr;=rej,ska meyeÈ,s fõ'

wu;r oekqug

 ² 1980 isg 1989 olajd ld,h ;=< isÿ jQ iajdNdúl úm;a ixLHdj fuka ;=ka 

.=Khla úm;a 2000 isg 2009 olajd ld,h ;=< isÿù we;'

 ² 1970 § f.da,Shj iajdNdúl úm;a 78la jd¾;d jQ w;r 2004 § úm;a 348la 

jd¾;d úh'

 ² 1980 isg 2009 olajd ld,.=Kh wdY%s; iajdNdúl úm;a ixLHdj 80]lska by< 

f.dia we;'

f.da,Sh WKqiqu jeä ùu je<elaùug wmg l< yels foa'

 ² jk j.dj yd jk ixrlaIKh'

 ² mqoa.,sl m%jdyk udOH fjkqjg fmdÿ m%jdyk udOH Ndú; lsÍu'

 ² Ydluh wdydr jeämqr .ekSu yd wdydr j¾. ksjig wdikak m%foaYj,ska 

,nd .ekSu'

 ² úÿ,sh msßueiSu - Yla;s wrmsßueiqï úÿ,s WmlrK Ndú; lsÍu'

 ² tÈfkod Ndú; øjH m%udKh wvq lsÍu'

 ² nyq NdKav mßyrKfhka ñ§ ir, Ôjk rgdjlg yqre ùu'

 ² by; oelafjk lreKq ms<sn|j wka wh oekqj;a lsÍu'
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idrdxYh

 ² ;ud wjg mßirh .ek úuis,af,ka isàu" iïu; wdrlaIK l%u Ndú; 

lsÍu" ks;r ikaksfõok udOHhkag iïnkaOj isàu wdÈh u.ska iajdNdúl 

wdmodj,ska isÿjk ydks wju lr .; yels h'

 ² jdhqf.da,fha yg.kakd mSvk wjmd; j¾Okh ùu ksid iq<s iq<x yd l=Kdgq 

ks¾udKh fõ'

 ² iq<s iq<x u.ska jßkajr Y%S ,xldfõ foam< yd Ôú; ydks úYd, jYfhka isÿ 

ù we;'

 ² mDÓú lfnd, iE§ we;s N+ ;eá tlsfklg idfmalaIj p,kh jk wjia:dj, § 

N+ñlïmd we;súh yels h'

 ² m%Odk jYfhka u iqkdñ yg.kafka uqyqÿ m;=f<a isÿjk N+ñlïmd fya;=fjka 

id.rfha c,h by<g tiùu ksid h'

 ² N+ñlïmd yd iqkdñ jeä jYfhka yg.kafka mDÓúfha N+ ;eá udhsï wdY%s; 

m%foaYj, h'

 ² f,dalfha fjk;a rgj, iajdNdúl fya;= ksid <eõ.sks yg.kS' Y%S ,xldfõ 

jkdka;rj, we;s jk .sks .ekSï fndfydaúg ñksia l%shdldrlï fya;=fjka 

yg.kakd tajd h'

 ² f.da,Sh WKqiqu by< hdu fya;= fldg f.k iajdNdúl wdmodj, jeäùula 

isÿ ù we;ehs ie,fla'

^01&' § we;s ms<s;=re w;ßka ksjerÈ fyda jvd;a .e<fmk ms<s;=r f;darkak'

1. N+ñlïmd yd iqkdñ jeämqr u yg.kafka lskï id.rh wdY%s; m%foaYj, o@

1' w;a,dka;sla 2' meis*sla 3' bkaÈhka 4' wdlaála

2. iqkdñ ;;a;ajhlg fya;=úh yels idOlh$idOl jkafka l=ula o@

1' N+ñlïmd 2' .sksl÷ msmsÍï 3' W,ald m;s; ùï 4' by; ish,a, u

3. my; rEmj, oelafjk N+ ;eá p,k ms<sfj<ska oelafjk ms<s;=r ljrla o@

^02&' my; i|yka m%ldY yß ^√& fyda jerÈ ^X& nj ,l=Kq lrkak'

1' fjr<nv lfvd,dk Ydl u.ska iqkdñ r< fõ.h nd, lrhs'    ^  &

2' uqyqÿ uÜgu by< hdug yß;d.dr wdprKfha n,mEula we;'    ^  &

3' .eUqre uqyqfoa § iqkdñ r<j, Wi ógr oyila muK fõ'    ^  &

wNHdi

1' wNsirK" wmirK" ;S¾hla 2' wmirK" wNsirK" ;S¾hla

3' ;S¾hla" wNsirK" wmirK 4' ;S¾hla" wmirK" wNsirK
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4' iulh u; iq<s iq<x yg.kS'       ^  &

5' W;=re w¾Of.da,fha yg.kakd iq<s iq<xj, N%uK ÈYdj jdudj¾; fõ' ^  &

^03&' my; § we;s ixl,am is;shfï RcqfldKdai%dldr fldgq ;=<g my; § we;s 

jpk fyda jdlHdxY iqÿiq mßÈ we;=<;a lrkak'

iqkdñ

ksid yg.kS

fuu rgj,g 
jeämqr n,mdhs

fya;=fjkaúkdY fõ

ksid yg.kS

ksid yg.kS

ksid y
g.kS

 m
s<sn

| 
wj

Odk
fh

ka isà

 

^.sksl÷ msmsÍï" fjr<nv mßirh" N+ñlïmd" uqyqo hg kdhhEï" W,ald m;s;ùï" 

Ñ,S" bkaÿkSishdj" cmdkh" N+úoHd yd m;,a leKSï ld¾hdxYh&

^04&' A yd B kï i¾jiu keõ folla id.rfha hd;%d lrñka ;snqKs' A kej 

.eUqre uqyqfoa o B kej wvq .eUqre uqyqfoa o hd;%d lrñka ;sìh § uqyqÿ 

m;=f,a ÿßka msysá ia:dkhl yg.;a m%n, N+ lïmkhla ksid tla kejlg 

muKla ydks isÿ úh'

1' kejg ydks isÿ jQfha N+ lïmkh ksid yg.;a l=uk ixisoaêh ksid o@

2' ydks isÿ jQfha A kejg o ke;fyd;a B kejg o@

3' Tn by; i|yka l< kejg ydks isÿùug;a wfklg ydks isÿ fkdùug;a 
fya;=j meyeÈ,s lrkak'

mdßNdIsl jpk

iq<s iq<x - Cyclone
N+ñlïmd - Earthquakes
iqkdñ - Tsunami
<eõ.sks - Bushfire
mSvk wjmd;h - Depression
jdiq<s W;ai¾ckh - Storm surge
lfnd, - Crust
m%djrKh - Mantle
yrh - Core
N+ ;eá - Tectonic plates
wNsirK ;eá udhsu - Convergent border

wmirK ;eá udhsu - Divergent border
;S¾hla ;eá udhsu - Slip border
N+ lïmk udkh - Seismometer
N+ lïmk f¾Lh - Seismograph
.%ylh - Asteroid
;rx. wdhduh - Wave length
úia;drh - Amplitude
kdNsh - Focus
wmsflakaøh - Epicentre
N+ lïmk ;rx. - Seismic waves

jpk$jdlHdxY
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Tfí mka;s ldurfha oelsh yels foa lsysmhla kï lrkak' tajd iE§ug fhdod .;a 

uQ,sl foaj,a fudkjd oe hs hkak fidhd n,d j.=jla ilia lrkak' Tn ilia l< 

j.=j" 19'1 j.=j iu. ixikaokh lrkak'

19'1 j.=j

mx;s ldurfha we;s foa tajd iE§ug uQ,sl jQ foa

ì;a;s .fvd,a" isfuka;s" yqkq

fïi iy mqgq ,S ^oej&" hlv

mEka ma,diaála" f,day" ;Ska;

mekai,a ,S" ñksrka

fmd;a lvodis

nE.a frÈ" f,day" ma,diaála

j;=r fnda;,a ùÿre" ma,diaála

mka;s ldurfha we;s foa iE§ug uQ,sl jQ foa ,enqfKa ljr iajdNdúl øjHj,ska o 

hkak fidhd n,d ;j;a j.=jla ilia lrkak' Tn ilia l< j.=j" 19'2 j.=j iu. 

ixikaokh lrkak'

19'2 j.=j

øjHh th iE§ug uQ,sl jQ iajdNdúl øjH

.fvd,a ueá" c,h

yqkq yqkq.,a

isfuka;s yqkq.,a" ueá" ðmaiï

,S ^oej& Ydl

hlv hmia

ma,diaála fmÜfrda,shï ^Lksc f;,a&

lvodis Ydl fl¢

frÈ Ydl øjH" fmÜfrda,shï

ùÿre is,sld je,s ^Lksc&

19'2 j.=fõ fojk ;Srefõ we;s øjH fyd¢ka wOHhkh lrkak' tajd ye¢kaúh 

yelafla iajdNdúl iïm;a hkqfjks'

iajdNdúl iïm;a 
;srirj Ndú;h19
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iajdNdúl iïm;a hkq ñksia l%shdldrlïj, n,mEfuka f;dr j iajdNdúl 

l%shdldß;ajh ;=<ska ksmojqkq øjH fõ'

uQ,sl iajdNdúl iïm;a lsysmhla fufia h"

 ² c,h

 ² Lksc yd mdIdK

 ² Ydl

 ² oej

fuu iajdNdúl iïm;a wkd.; mrmqrg o Ndú; lsÍug wjia:dj i,id §u iajdNdúl 

iïm;aj, ;srir Ndú;h f,i ye¢kafõ'

oeka wms fuu iïm;a iy tajdfha ;srir Ndú;h ms<sn| j ;jÿrg;a fidhd n,uq'

19'1   c,h

19'1 rEmh - c,fha m%fhdack lsysmhla

ñksil=g jd;h fkdue;sj ñks;a;= 

lsysmhlg jvd Ôj;a úh fkdyels h' c,h 

fkdue;sj i;shlg jvd ñksil=g Ôj;a úh 

fkdyels h' ta wkqj mDÓúfha we;s fojeks 

jeo.;a u iajdNdúl iïm; c,h fõ'

mDÓúh u; mj;sk Ôjfha moku o c,h fõ' 

fjk;a .%yf,dalhl Ôùka isákafka  

oe hs fiùu i|yd úoHd{hka fidhd 

n,kafka tys c,h mj;S o@ hkakhs' Bg 

fya;=j kï Ôjh" c,h mokï fldgf.k 

mj;skakla ùuhs'

mejreu 19'1

by; igykg we;=<;a l< yels ;j;a m%fhdack ,ehsia;=jla ilia lr 

ks¾udKd;aulj bÈßm;a lrkak'

w;S;fha c,h ;srirj Ndú; l< wdldrh

fmdf<dj u;=msgg iajdNdúlj c,h ,efnk l%uh j¾Idjhs' jeis c,h l%udkql+,j 

Ndú; fkdl<fyd;a th we< fod< .x.d Tiafia uqyqog .,d hkq we;' —wyiska 

jefgk tl÷ Èh ì÷jlaj;a ñksidf.a fyda i;d iSmdjdf.a m%fhdackhg fkdf.k 

uqyqog .,d hEug bv fkdÈh hq;= h'˜ hkqfjka uyd mrdl%undyq rc;=ud m%ldY lr 

;sfí'

w;S;fha úiQ wfma uq;=ka ñ;a;ka úiska c,h ixrlaIKh yd ;srir Ndú;h i|yd 

lrkq ,enQ fY%aIaG ks¾udKhla f,i jej ye¢kaúh yels h'
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19'2 a rEmh - mrdl%u iuqøh 19'2 b rEmh - jejl jeo.;a wx.

jej

we,

msgjdk

.`.

jeõ neïu
fidfrdõj

r<mkdj

ìfida fldgqj

j
eõ

 b
iau;a; 

c, iïmdokh ÿ¾j,j mj;sk m%foaYhlg c,h ,nd .ekSug fyda jeis c,h tl;= 

ùug .`.la" Thla jeks c, Odrdjla yria lr neïula ne| ;ekQ c,dYh jejla f,i 

ye¢kafõ'

f,dj lsisu rglg fkdfofjks jdß ;dlaIKhla Y%S ,xldfõ mej;s njg idlaIH 

,eî we;' oekg o wm rfÜ f.dú;eka i|yd c,h imhk f,dl= l=vd jeõ wuqKq 

12 000la muK we;'

mejreu 19'2

jejla yd iïnkaO jHqy ye¢kaùug Ndú; jk úfYaI kï ms<sn|j fidhd n,d 

jd¾;djla ilia lrkak'

jdhq ¥IKh fkdue;s kï wmg ,nd .; yels msßisÿ u c,h jkafka jeis c,hhs' 

jeis c,h tla/ia fldg Ndú;hg .ekSu oeka Y%S ,xldfõ fuka u fjk;a rgj, o 

l%shd;aul fõ'

19'3 a rEmh - jeis c,h /ia lrk wdldrh 19'3 b rEmh - /ia l< c,h m%fhdackhg .ekSu

ksfjiaj, jeis c,h /ia lr Ndú;hg .ekSfï l%uh iajdNdúl c,dY fkdue;s 

ud,Èjhsk jeks l=vd ¥m;a jeishkag b;d jeo.;a fõ'
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l%shdldrlu  19'1

by; 19'3 a rEmh o wdOdr lr .ksñka ksjil jy,fhka .,d tk jeis c,h 

gexlshlg tla /ia lr .; yels wdldrh olajk wdlD;shla ks¾udKh lrkak'

19'4 rEmh - lDIsl¾ufha § c,h msßueiSu

úh<s l,dmfha lDIsl¾ufha § c,h wrmsßueiSu 

i|yd j.d lrk Ydl wi, ueá l<hla j<,d 

thg c,h oud jid ;nkq ,efí' 

fuu l%uh Tfí f.j;af;a o l%shd;aul lr 

n,kak'

m%;spl%SlrKh yd kej; Ndú;h isÿ 

fkdl<fyd;a f,dalfha ck;djg msßisÿ c,h 

fidhd .ekSug fkdyels jk Èkh jeä wE;l 

fkdjk nj úoHd{fhda m%ldY lr;s'

mejreu 19'3

k< u.ska imhk c,h wrmsßueiau i|yd .;yels l%shdud¾. we;=<;a fmd;a 

msxpla$fmdaiagrhla ks¾udKh lrkak'

oeka wms ;j;a iajdNdúl iïm;la jk Lksc yd mdIdK ms<sn|j fidhd n,uq'

19'2  Lksc yd mdIdK

Lkschla hkq iajdNdúlj yuqjk ksYaÑ; ridhksl ixhq;shlska hqla; jk" kshñ; 

iaMál yevhla we;s wldnksl >k øjHhls'

19'5 a rEmh - ueKsla iaMálhla 19'5 b rEmh - fhdaO ;srejdK iaMálhla

Y%S ,xldfõ yuqjk m%fhdackj;a Lksc lsysmhla kï ñksrka" ;srejdK" b,aukhsÜ" 

rEghs,a" i¾fldaka" f*,aiamd¾" wemghsÜ iy is,sld je,s hkdÈhhs'
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mdIdK hkq Lksc iuQyhl tl;=jls'

ksoiqka (-  khsia ^Gneiss& mdIdKh" .%ekhsÜ ^Granite& mdIdKh

iuyr mdIdK ks¾udKh i|yd tla Lkschla muKla odhl ù we;'

ksoiqka (- yqkq.,a" ;srejdK

Y%S ,xldfõ Lksc iïm;a úYd, jYfhka msysgd we;s ia:dk 19'6 rEmfha we;s is;shfuys 

olajd we;'

19'6 rEmh - Y%S ,xldfõ Lksc iïm;a olajk is;shu
uQ,dY%h - Y%S ,xld cd;sl is;shï ix.%yh - mdi,a uqøKh" ñkskafodare fomd¾;fïka;=j
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mejreu 19'4

fuu is;shu fyd¢ka wOHhkh lr Y%S ,xldfõ yuqjk Lksc yd mdIdK iïm;a 

10la kï lrkak' tajd nyq,j ,efnk m%foaYh ne.ska o olajkak' tu Lksc Ndú; 

flfrk l¾udka;h ne.ska o ,shkak'

wu;r oekqug

f,dalfha Lksc j¾. 5 300la muK fï jk úg y÷kdf.k we;' wka;¾cd;sl 

Lksc ix.ufha ,shdmÈxÑ lr we;s Lksc ixLHdj 5 070la muK fõ'

Y%S ,xldj fndfydauhla Lksc wmkhkh lrkafka wuqøjH yeáhg ñi tajdfha 

ksIamdok f,i fkdfõ' tneúka Y%S ,xldj Lksc w;ska fmdfydi;a jqj o wmg 

,efnkafka wuqøjH jákdlu muKls'

Y%S ,xldfõ yuqjk Lksc w;=frka jeo.;a ;ekla .kakd ueKsla ms<sn| ó<`.g 

wOHhkh lruq'

19'2'1  ueKsla

19'7 rEmh - kS, udKslHh

ueKsla hkq lmd" Tm oeófuka miq wdNrK iE§u 

wdÈhg fhdod .kakd Lksc iaMál len,s fõ'

Y%S ,xldfõ  ueKsla  l¾udka;h  wjqreÿ 2 500lg;a 

jvd merKs h' f,dalfha oekg y÷kdf.k we;s 

200la muK jQ ueKsla j¾. w;=frka 70la u wfma l=vd 

Y%S ,xldfõ yuqùu úiauhckl lreKls' YS% ,xldfõ 

wd¾Ólhg ueKslaj,ska úYd, odhl;ajhla ,efí'

Y%S ,xldfõ cd;sl udKslHh f,i kS, udKslHh 

^Blue Sapphire& kïlr we;'

mejreu 19'5

Y%S ,xldfõ yuqjk ueKsla j¾.j, ,ehsia;=jla ilia lrkak'

Wiia udÈ,sfha úYd, m%udKfhka hq;= iajdNdúl j¾Kh iys; ks,a ueKsla f,dal 

fjf<|fmd<g imhk tl u rg Y%S ,xldjhs'
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ueKsla .eÍu

fmdf<dj ;=< ueKsla ygf.k we;af;a úYd, m¾j;j,g iïnkaOj h' l÷ u; we;s 

m¾j; Ldokh fya;=fjka ueKsla .e,ù hhs' j¾Idj ksid mia iu. fia§ my<g tk 

ueKsla" l÷ mduq, we;s ;eks;,dj, mig hg ù mj;S' ueKsla iy fjk;a mdIdK 

len,sj,ska hqla; øjH ;Ügqj zb,a,uZ kï fõ'

ueKsla ,efí hehs is;k ia:dkj, m<uqj <s|la jeks zm;,Z ydrkq ,efí' m;f,ys 

wäfha isg fmdf<dj uÜgug iudka;rj Wu.la jeks zfodakdjZ lKskq ,efí' tfia 

lrkafka b,a,u fmdf<djg iudka;rj msysgd we;s ksid h' fodakdfjka bj;g .;a 

øjH ñY%Kh m;f,ka bj;g f.k z.eÍuZ u.ska ueKsla fjkalr .kq ,efí'

19'8 a rEmh - ueKsla m;,la 19'8 b rEmh - .ereï jÜá fhdodf.k ueKsla 
.eÍu

l%shdldrlu  19'2

ueKsla .eÍfï l%uh wdo¾Ykh lsÍu

l%uh(

ueKsla z.ereï jÜáhZ i|yd l=vd wdfoaYlhla jYfhka ngfmd;=j,ska úhk ,o 

lsß f.dgqjla imhd .kak' mia" je,s yd l=vd .,a len,s ñY%Khla tys wdOdrfhka 

.eÍu u.ska .,a len,s fjka lr .kak ^lsß f.dgqjla fjkqjg kEô,shla jqj o 

fhdod .; yels h&'

ueKslaj, ,dlaIKsl

ueKslaj, jeo.;a ,dlaIKsl lsysmhla my; oelafõ'

 ² oeänj

 ² f.ùhdu wvqnj

 ² j¾Kh

 ² by< j¾;kdxlh

;srejdK lene,a,lska ùÿre ;yvqjla u; fkdueflk brla we¢h yels h' fuhg 

fya;=j ùÿrej,g jvd ;srejdKj, oeänj wêl ùu h' Lkscj, oeänj iei£u 

i|yd zfudaZ mßudKh ^Mohr's scale& ilia lr we;' ta wkqj oeänj jeä u Lksch 
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f,i Èhuka;sj,g wxl 10 ,nd § we;' oeänj wvq u Lksch f,i zge,alaZ Lkschg 

wxl 01 ,nd § we;'

19'3 j.=j - fuda mßudKh

oDV;d wxlh øjHh

01 ge,ala

02 ðmaiï

03 le,aihsÜ

04 *a¨fjdrhsÜ

05 wemghsÜ

06 fm,aiamd¾

07 lajdÜia ^;sßjdK&

08 fgdmEia

09 fldrkavï

10 Èhuka;s

by; j.=j wOHhkh lr fuu m%Yak i|yd ms<s;=re fidhkak'

 y kshfmd;a;l oDV;dj 2'2ls' kshfmd;a;la iSÍug yels Lksc j¾. folla kï 

lrkak'

 y mSrl oDV;dj 6'5ls' mSrlska iSÍug fkdyels Lksc ;=kla kï lrkak'

Y%S ,xldfõ yuqjk ks,aueKsla" r;=leg" mqIamrd." moaurd. hk ueKsla wh;a jkafka 

zfldrkavïZ .Khg h'

oeänj ksid u ueKsla myiqfjka f.ù fkdhhs' hdka;%sl w;a Trf,daiqj, fnhdßka 

i|yd ueKsla fhdokafka f.ùhdu wvq ksid h'

19'9 rEmh - hdka;%sl w;a Trf,daiqjla ;=< 
fhdod we;s ueKsla

19'10 rEmh - úúO j¾Kfhka hq;a ueKsla

úúO j¾Kj,ska hq;= ueKsla fmdf<dfjka yuqfõ' ueKslaj,g j¾Kh ,eî we;af;a 

tajd fmdf<dj ;=< yg.kakd wjia:dfõ § Bg tla jQ wxY= ud;% wmøjH ksid h' 

ueKslaj, jákdlu jeäùug j¾Kh fya;= ù we;' tneúka fuu isoaêh" wmøjHhla 

tlaùu ksid hï fohl jákdlu jeä jQ ÿ¾,N wjia:djls' 
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úoHd;aul mÍlaIK u.ska ueKsla y÷kd.ekSfï § tys j¾;kdxlh fhdod .efka'

tla mdroDYH udOHhl isg ;j;a mdroDYH udOHhlg wdf,dal lsrK we;=¿ jk úg 

tajdfha .uka u. fjkia fõ' tu fjkia ùfï ñkqula f,i j¾;kdxlh ye¢kaúh 

yels h' mdroDYH øjH lsysmhl j¾;kdxl 19'4 j.=fõ oelafõ'

19'4 j.=j - øjH lsysmhl j¾;kdxl

øjHh j¾;kdxlh

c,h 1'3

ùÿre 1'5

fgdmEia 1'6

kS, udKslH 1'7

Èhuka;s 2'4

ueKslaj, j¾;kdxlh by< neúka lmd Tm oeuQ ueKsla ;=<g we;=¿ jk wdf,dalh 

tajd ;=< kej; kej; mrdj¾;kh fõ' tu.ska ueKslaj,g Èiakhla ,efí'

wu;r oekqug

úfYaI ,laIK iys; ueKsla j¾.

misx.,a

^Alexandrite&
iajdNdúl wdf,dalfha § fld< 

meyehla o lD;s%u wdf,dalfha § r;= 
meyehla o .kS'

ffjfrdä

^Cat's eye&
úfYaI wdldrhlg lemQ 

fuu ueKslaj,g wdf,dalh 
jegqKq úg n<f,l=f.a 
weila fuka fmfka'

wdrekQ,a

^Star sapphire&
úfYaI wdldrhlg lemQ 
úg fuu ueKsla ;=< kQ,a 
^wdf,dal f¾Ld& yhla Èia 

fõ'

ueKsla b;d w,xldr jqj o" ueKsla l¾udka;h ksid ñksidg;a" mßirhg;a fkdfhla 

.eg¨ yg.kS'

ueKsla l¾udka;h wdY%s; .eg¨

 ² wl%uj;a f,i m;,a yEÍu ksid mdxY= Ldokh isÿùu'

 ² ueKsla .eÍu i|yd iajdNdúl c,dY iy Èhmyrj,a fhdod .efkk ksid tajdfha 

uv ;ekam;aùu yd c,h ¥IKh ùu'

 ² tl u m%foaYhl m;,a rdYshla yEÍu ksid m%foaYh .s,d neiSug yd kdhhdug 

,laùu'
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 ² le,E m%foaYj, m;,a lemSu ksid jkjeiau bj;a ùu yd jki;=ka j|ù hdu'

 ² fndfyduhla m;,a" l=Uqrej, yd j.dìïj, yEÍu ksid lDIs ksIamdokh wvq ùu'

 ² .x.d bjqrej, we;s ueKsla ,nd .ekSug W;aidy lsÍfuka .x bjqre lvd jeàu'

 ² m;,a j<j,a w;ayer oeóu ksid uÿrejka fndaùfuka fvx.= jeks frda. fndaùu'

 ² m;,a bjqre lvd jeàu je<elaùu i|yd fhdod .ekSug mqjla" rn¾" WK jeks 

.ia lemSu ksid tu Ydl wvq ù hdu'

 ² m;,a whs;slrejka yd tajdfha jev lrk lïlrejka w;r úYd, wdodhï 

mr;rhla mej;Su ksid iudc úIu;d mek ke.Su'

 ² m;,a l¾udka;h taldldr f,i isÿ fkdùu ksid lïlrejkag iaÒr wdodhula 

fkd,eîu'

 ² ueKsla l¾udka;hg wdl¾IKh ùu fya;=fjka tu m%foaYj, orejkaf.a wOHdmk 

;;a;ajh msßySu'

ueKsla l¾udka;h wdY%s; .eg¨j,g ms<shï fh§ug cd;sl ueKsla yd iaj¾KdNrK 

wêldßh mshjr f.k we;' rch u.ska ueKsla .eÍu i|yd n,m;% ,nd §fï § 

;ekam;a uqo,la ,nd .ekSu;a" tu uqo,a w;ayer oeuQ m;,a f.dv lsÍug fhdod 

.ekSu;a isÿ fõ' tfia f.dvlrk ,o m%foaYj, kej; me< isgqùu i|yd ck;djf.a 

odhl;ajh o ,nd .efka'

19'3  Ydl
f;dá,af,a isg ñkS fmÜáh olajd u 

Ydl u.ska ñksidg m%fhdack rdYshla 

f.k fohs'

Ydl u.ska ñksidg iy mßirhg 

ie,fik fiajd lsysmhla 19'11 rEmfha 

oelafõ'

19'11 rEmh fyd¢ka wOHhkh lr fuu 

m%Yakj,g ms<s;=re imhkak'

 ² rEmfha oelafjk Ydl u.ska 

ñksidg ,efnk øjHuh m%;s,dN 

myla olajkak'

 ² fuys ksrEmKh flfrk øjHuh 

fkdjk m%;s,dN myla i|yka 

lrkak'

 ² Ydl u.ska ñksidg ,efnk 

rEmfha olajd ke;s m%;s,dN ;=kla 

olajkak'

19'11 rEmfha oelafjk iuyr fiajd 

ish¨ u Ydl u.ska bgq flfrk tajd h'

ksoiqka (- jd;hg Tlaiscka iemhSu" 

jd;fhka ldnka vfhdlaihsâ bj;a 

lsÍu'

19'11 rEmh - Ydl 
u.ska ie,fik fiajd 

lsysmhla
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we;eï ld¾h i|yd úfYaIs; Ydl j¾. o we;' tjeks Ydl ms<sn| f;dr;=re lsysmhla 

my; 19'5 j.=fõ oelafõ'
19'5 j.=j

wdydr iemhSu ù" ;sß`.=" bß`.=" udY fnda." w, j¾." m,;=re iy 

t<j¿

mdk j¾. ,nd §u f;a" fldams" fmd,am,d" rKjrd" fn,s

bkaOk iemhSu fmd,a" rn¾" .a,sßiSähd

w,xldrh ,nd §u u,a iy fld< fjkqfjka jjk Ydl

T!IO i|yd wr¿" nq¿" fk,a,s" lgqje,angq" fjksje,a wdÈh

ridhk øjH iemhSu lel=K" mhskia" .ïud¨ iy j,a,dmÜgd

jia;% i|yd wuqøjH iemhSu lmq" yK" u,afnß

lvodis ksmoùu f.dhï" mhskia

l=¿nvq iemhSu fld;a;u,a,s" W¿yd,a" ly" iQÿre iy f.drld

rEm,djkH øjH iemhSu ly" fldl=ï" i÷ka iy fldaudßld

mejreu 19'6

mdi,a j;af;a we;s Ydl j¾. y÷kdf.k tajdfha idudkH kduh iy úoHd;aul 

kduh m%o¾Ykh lrkak' mqjre iú lsÍfï § Ydlj,g weK .eiSfuka j,lskak'

19'3'1  oej

merKs;u bÈlsÍï øjHh oej fõ' iajdNdúlj m%;spl%SlrKh jk" tfuka u 

mqk¾ckkSh jk tl u f.dvke.s,s øjHh o oej fõ' oej i;=j mj;sk úfYaI 

,laIK lsysmhla fufia h'

 y l,a meje;au

 y ;dmhg" úÿ,shg iy Yíohg Tfrd;a;= §u

 y jhsru yd j¾Kh fya;=fjka úúO w,xldr fudaia;r ks¾udKh l< yels ùu'

w;S;fha § jákd oej iïnkaOfhka Y%S ,xldj buy;a m%isoaêhla bis,S h' úh<s 

l,dmfha w;S;fha nyq,j ;snQ l¿jr" nqre;" l¿ueÈßh jeks oej wm rg md,kh 

l< úfoaYslhka úiska .DyNdKav ksmoùu i|yd úYd, jYfhka Ndú; lrk ,§' 

tu oej j¾. wm rg ;=< oeka we;af;a w,am jYfhks'

fï ksid ;sfnk oej m%udKh Wmßu ld¾hlaIu;djla iys;j Ndú; l< hq;= fõ' 

oej j¾.j, úúO Ndú; i|yd wjYH jk ord .ekSfï Yla;shg wkql+,j iqÿiq oej 

j¾.h f;dard .ekSfuka jvd;a wd¾Ól jdis ,efnk ;srir oej Ndú;hlg msúish 

yels h'

Y%S ,xldfõ oej úúO;ajh b;d wêl h' oej ,nd .; yels Ydl 400la muK wm 

rfÜ olakg ,efí'
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mejreu 19'7

Tn Ôj;a jk m%foaYfha olakg ,efnk" oej ,nd .; yels Ydlj, m;% mqj;am;a 

w;r f;rmSug ;nd úh<d .kak' tajd fhdod f.k fmd;la ilia lrkak ^Ydl 

m;% ,nd .ekSfï § Ydlj,g ydks fkdlsÍug j.n,d .kak&'

wu;r oekqug

rdcH oej ixia:dj i;=j Y%S ,xldfõ oej j¾. 250l muK kso¾Yl ^idïm,& 

we;'

ieákajqâ ke÷ka l=Uqlafldf,dka wU

l%shdldrlu  19'2

úúO oej j¾. wOHhkh lsÍu

l%uh(

úúO j¾.j, oej ksheÈ tla/ia lr.kak'

tajdfha j¾Kh igyka lr .kak'

tajdfha hï iqj|la ;sfí oehs mÍlaId lrkak'

tu oej j¾.j,ska ,nd .kakd m%fhdack fidhd n,kak'

hï oej j¾.hlska ,nd .kakd iqúfYaI m%fhdack we;aoehs fidhd n,kak'

Tn fidhd.;a f;dr;=re is;a.kakdiq¨ wdldrhlg bÈßm;a lrkak'

oej j¾.j, úfYaIs; Ndú;
tla tla oej j¾.j, .;s-,laIK wkqj tajd iqúfYaI wjYH;d i|yd fhdod .kq 

,efí' tjeks wjia:d i|yd ksoiqka lsysmhla my; oelafõ'

 y Yla;sh" l,ameje;au iy Tmh ksid fldia oejh ksjil bÈßmi fodr i|yd 

Ndú; fõ'

 y ieye,a¨ nj ksid ¨Kqñfo,a, oejh isú,sx ,E,s i|yd Ndú; fõ'

 y isyska Rcq l|la ;sîu ksid mdklald oejh l=v ñg iE§ug iqÿiq fõ'

 y w;S;fha § l¿.,a fom¨ lsÍu i|yd j,a,mÜgd oej l+[a[ Ndú; lr we;'

 y c,h ;=< § l,a mj;sk ksid Èh hg flfrk ld¾h i|yd fydr oejh Ndú; 

fõ'

 y ieye,a¨ nj iy jev lsÍfï myiqj ksid relaw;a;k oejh fjiauqyqKq lemSug 

fhdod .kS' 
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 y ieye,a¨ nj iy Yíoh úys§u ksid mdfrudr oejh rndkl ,S l| iE§ug iqÿiq 

fõ'

 y lïmk" keóu iy weUÍu wdÈhg Tfrd;a;= fok ksid fodU oej l|ka rej,a 

Trefõ l=U.i iE§ug o" lr;a;j, zfndaka,ShZ yd úh.i iE§ug o fhdod .kS'

wu;r oekqug

fndaf.dv ,S md,u

fuh nÿ,a, Èia;%slalfha yd,swe, k.rhg wdikakj msysgqjd we;' wjqreÿ 400lg 

jvd merKs" oekg o Ndú; jk md,uls'

fndaf.dv ,S md,u

fuu md,u iE§ug fldia iy l=Uqla oej Ndú; lr we;' tys fldgia iïnkaO 

lsÍug ,S weK fhdod ;sfí' leghï i|yd l¿jr iy ñ,a, oej Ndú; lr we;'

mejreu 19'8

Tfí m%foaYfha jeäysáhka iu. idlÉPd lr" iqúfYAI Ndú;hka i|yd fhdod 

.kakd Ydl ms<sn| f;dr;=re tl;=jla ilia lrkak'

oej Èrdm;aùu

oej wNHka;rfha È,Sr j¾Okh úh yels h' tu È,Sr u.ska i%djh lrk tkaihsuj, 

l%shdldÍ;ajfhka oej iE§ we;s ixlS¾K ldfndayhsâf¾g ì| fy,Su ksid oej 

Èrdm;aùu isÿ fõ'

È,Sr" oej wNHka;rfha jir .Kkdjla jqj o wls%h j mej;S ys;lr ;;a;aj ,enqKq 

úg j¾Okh fõ' ys;lr ;;a;aj jkafka Tlaiscka" f;;ukh yd fmdaIH øjH  

hkdÈh hs' fï w;ßka jeo.;au idOlh jkafka f;;ukh hs' wfkla idOl  

;snqK o f;;ukh fkdue;s kï È,Sr j¾Okh fkdfõ'

oej mglh ;=< we;s we;eï ffi, ;=< wdydr .nvd ù we;' tu wdydr fidhd tk 

fõhka yd .=,a,ka u.ska o oej úkdY fõ'
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19'12 a rEmh - ,S u; 
jefvk È,Sr

19'12 b rEmh - ,S úÈk 
.=,a,d ^úYd,s; rEm&

19'12 c rEmh - ,S Èrdm;a lrk 
fõhka

oej Èrdm;aùu je<elaùu

w;S; Y%S ,xldfõ fndfyda ld,hla mj;sk oej j¾. iq,nj ;snqKs' tu ksid oej 

wdrlaIK l%u wjYH fkdù h'

19'13 rEmh - l¿jr .il t,h yd wrgqj

wrgqj

t,h

ck.ykh jeäùu;a" ñksiqkaf.a 

wjYH;d jeäùu;a iu. 

wêNdú;h fya;=fjka tjeks oej 

j¾. j¾;udkfha ÿ¾,N ù we;'

ksoiqk (- l¿jr" ke÷ka" 

f;alal jeks ,S j¾. oekg wê 

iqfLdamfNda.S oej f,i j¾. 

lr we;' 

fï ksid fõ.fhka jefvk oej 

Ydl jk rn¾" ¨Kqñfo,a," wU" 

yjßkq. ^.sksl+re&" hqle,smagia" 

mhskia jeks oej j¾. Ndú; 

lsÍug wmg isÿ ù we;' wm rfÜ mj;sk mßir ;;a;aj hgf;a tu oej jeä ld,hla 

fkdmj;S' tajd myiqfjka È,Sr yd lDñ ydksj,g f.dÿre fõ' tneúka oej wdrlaIK 

l%u Ndú; lsÍug isÿ ù we;'

idudkHfhka .il wrgqj t,hg jvd l,a mj;S' tneúka oej NdKav iE§fï § 

wrgqj Ndú; lsÍu oej Èrdm;a ùu wju lrhs'

oej Èrdm;a ùu j<lajd .kafka flfiaoehs ó<`.g fidhd n,uq'

oej Èrdm;a ùu je<elaùfï l%u

 ² oej ;=<g f;;ukh we;=¿ùu je<elaùu

 ² oej moï lsÍu

 ² oej wdrlaIK ridhk øjH Ndú; lsÍu

f;;ukh we;=¿ùu je<elaùu

oej u;=msg ;Ska; jeks øjH wdf,am lsÍu u.ska th ;=<g f;;ukh we;=¿ ùu 

je<elaúh yels h'

ksoiqk (- mdif,a fïi iy mqgqj, ;Ska; wdf,am lsÍu 
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oej moï lsÍu

md,kh l< ;;a;aj hgf;a fiñka úh<Sug ie,eiaùfuka oej moï lrkq ,efí' 

c, m%;sY;h 20]g jvd wvq lsÍfuka oej l,a;nd .; yels h'

brE oej úlsKSug we;s ia:dkhla ^,S fj<|ie,la" ,S uvqjla& keröfuka Tng fuu 

l%uh ms<sn|j wjfndaOhla ,nd .; yels h'

19'14 rEmh - oej moï lsÍu

oej wdrlaIK ridhk øjH Ndú; lsÍu

iqÿiq ridhksl øjH oej ;=<g we;=¿ lsÍfuka oej l,a ;nd .; yels h'

.,a w`.=rej,ska ,nd .kakd ridhk øjHhla jk l%sfhdafidaÜ ^Creosote& fujeks tla 

ridhksl øjHhls' ÿïßh ud¾. i|yd is,amr fldg ilia lsÍfï § o" úÿ,s lïì 

lKq ilia lsÍfï § o fuu ridhksl øjHh rdcH oej ixia:dj úiska Ndú; lrkq 

,efí'

19'15 a rEmh - ÿïßh ud¾.fha is,amr f,i 
fhdod .ekSu

19'15 b rEmh - oejuh úÿ,s 
lïì lKq f,i Ndú;h

rn¾ iy mhskia oej l,a;nd .ekSu i|yd fndfrdaka m%;sl¾uh ^Boron treatment& 
fhdokq ,efí' fuys § fndaßla wï,h" fnd/laia yd È,Sr kdYl ñY%Khla ;=< oej 

.s,ajd ;nkq ,efí'

oej l,a ;nd .ekSu yd ksjerÈ Ndú;h u.ska jk ixrlaIKh o isÿ fõ' oej Ndú; 

l< yels ld,h §¾> lsÍu u.ska .ia lemSu wvq l< yelsùu Bg fya;=jhs'

c,h" Lksc yd mdIdK" Ydl iy oej wdÈh wm i;= w.kd iïm;a fõ' tajd wkd.; 

mrmqrg o b;sß lrñka Ndú; lsÍu wm ieuf.a hq;=luls'



úoHdj | iajdNdúl iïm;a ;srirj Ndú;h       167úoHdj | iajdNdúl iïm;a ;srirj Ndú;h166

01' § we;s ms<s;=re w;ßka ksjerÈ fyda jvd;a .e<fmk ms<s;=r f;darkak'

1. Lkschla f,i ie,lsh yelafla my; oelafjk tajdhska l=ula o@

1. .,a w`.=re 2. Lksc f;,a 3. wemghsÜ 4. khsia

2.  ñksrkaj,ska ,nd .; yels m%fhdack jkafka"

1. mekai,a l+re iE§u h' 2. úoHq;a fldaIj, bf,lafg%dav iE§u h'

3. ,sysis øjHhla f,i fh§u h' 4. by; ish,a, u h'

3. ueKsla wm rfÜ fmdf<dfjka ,nd .kakd jákd iajdNdúl iïm;ls' tys 

ñ, wêl ùug fya;=jla úh fkdyelafla ljrla o@

1. tys w,xldr nj 2. tys oeänj wêl ùu

3. th ÿ¾,N ùu 4. th Lkschla ùu

4. Y%S ,xldfõ cd;sl udKslHh f,i kï lr we;s udKslHh l=ula o@

1. ks,aueKsla 2. mqIamrd. 3. f;daru,a,s 4. ffjfrdä

wNHdi

idrdxYh

 ² c,h" Lksc yd mdIdK" Ydl iy oej iajdNdúl iïm;a i|yd ksoiqka fõ'

 ² jeõ ;ekSu yd jeis c,h gexlsj, tla/ia lr Ndú;hg .ekSu" c,h ;srir 

f,i Ndú; lsÍug ñksid fhdod.;a l%u folls'

 ² .eÍu u.ska" fjk;a mdxY= fldgiaj,ska ueKsla jeks Lksc fjka lr .efka'

 ² oeä nj" f.ùhdu wvqnj iy by< j¾;kdxlh ueKslaj, wdfõKsl ,laIK 

lsysmhls'

 ² ueKsla m;,a ksid mßirhg o" ñksidg o wys;lr n,mEï t,a, ù we;'

 ² úúO ld¾h i|yd fhdod .; yels Ydl j¾. úYd, ixLHdjla Y%S ,xldfõ 

olakg ,efí'

 ² Y%S ,xldfõ oej j¾. ish .Kkla we;s w;r tajdhska úúO m%fhdack ,nd 

.efka'

 ² È,Sr u.ska o" lDóka u.ska o oejj,g ydks isÿfõ'

 ² oej Èrdm;a ùu je<elaùu i|yd fhdod .kakd l%u lsysmhla we;'

 ² wkd.; mrmqfrys wjYH;d bgqlr §u i|yd iajdNdúl iïm;a ;srir f,i 

Ndú; l< hq;= h'
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5. ñksrka" ueKsla" ;srejdK hk Lksc tajdfha oeänj wjfrdayKh jk mßÈ 

oelafjk ms<s;=r l=ula o@

1. ueKsla" ñksrka" ;srejdK 2. ueKsla" ;srejdK" ñksrka

3. ;srejdK" ueKsla" ñksrka 4. ;srejdK" ñksrka" ueKsla

02' flá ms<s;=re imhkak

1. —iajdNdúl iïm;a˜ hkq fudkjd o@

2. hï .%yf,dalhl Ôjh mj;S oehs fiùfï § úoHd{hska c,h ms<sn|j 

wjOdkh fhduq lrkafka wehs@

3. úh<s l,dmfha jeõ ilia lr .ekSfï wruqK l=ula o@

4. iajNdjfha mj;sk msßisÿ u c,h jkafka l=uk c,h o@

5. msßisÿ c,fha .;s ,laIK ;=kla olajkak'

6. l¿.,a hkq Lkschla o@ ke;fyd;a mdIdKhla o@ Tfí ms<s;=rg fya;= 

olajkak'

7. .eÍu u.ska ueKsla fjkalr .; yelafla ueKslaj, lskï úfYaI .=Khla 

fya;=fjka o@

8. ueKsla l¾udka;h fya;=fjka mßirhg isÿjk ydks ;=kla olajkak'

9. Ydlfha iEu fldgilska u m%fhdack ,nd .; yels Ydlhla kï lrkak' tys 

Ydl fldgia myla kï lr tu tla tla fldgfika ,nd .kakd m%fhdack 

i|yka lrkak'

10. my; oelafjk oej j¾.j,ska ,nd .kakd iqúfYaI m%fhdackh ne.ska 

,shkak'

i. j,a,dmÜgd ii. mdfrudr iii. fodU iv. relaw;a;k v. ¨Kqñfo,a,

11. Ydl l|l t,h yd wrgqj w;r fjkila i|yka lrkak'

12. ¨Kqñfo,a, ,S c,fha mdfjk w;r" l¿jr ,S c,fha .sf,a' fï wkqj 

¨Kqñfo,a, ,S" l¿jr ,S yd c,h hk øjH" tajdfha >k;ajh wdfrdayKh 

jk mßÈ ,shkak'

wNHdi

mdßNdIsl jpk
iajdNdúl iïm;a - Natural resources
;srir Ndú;h - Sustainable use
oeänj - Hardness
j¾;kdxlh - Refractive index
m%;spl%SlrKh - Recycling
mqk¾ckkSh - Regenerative
oej moï lsÍu - Seasoning of timber
oej wdrlaIl - Wood preservatives
oej wdrlaIKh - Wood preservation




