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fmrjok
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yd l=i,;dj,ska hqla; ore mrmqrls' tlS W;a;=x. fufyjrg cj n,h imhñka" 
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;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' 

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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ks¾foaYfha wka;¾.;hg wkql+, jk mßÈ úIh lreKq fm<.eiaùug fuys §  W;aidy ord 

we;'
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fuka u m%sh;djla cks; lr ùug iu;ajkq we;ehs wms úYajdi lruq'  

iEu mrsÉfþohla 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 wOHhkg fhduq lsÍu i|yd zwu;r ±kquZ hgf;a 
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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 le,‚h úYaj 
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Ydl úúO;ajh01
1'1   imqIam Ydlj, rEmSh ,laIK

Ydl ms<sn`oj i|yka lsÍfï § wmg u,a iy f.ä fyj;a mqIammqIam yd M, M, 

u;lhg kef`.kafka ks;e;sks' kuq;a iEu Ydlhlu mqIam yg.kS o@ 

my; rEmfha ±lafjk WoHdkfha ;sfnk úis;=re Ydl ms<sn|j wjOdkh 

fhduq lrkak' 

1'1 rEmh   WoHdkhl o¾Ykhla

tys mqIam we;s Ydl fuka u mqIam fkdue;s Ydl j¾. o ;sfnkq Tng 

ksÍlaIKh l< yels h' wm wjg mßirfha úúO Ydl j¾. olakg 

,efí' tA iEu Ydlhlu mqIam yg.kafka ±hs fidhd ne,Sug ls%hdldrlu 

1'1 ys ksr;jkak'

l%shdldrlu 1'1

Ydl lsysmhl kï yd rEm my; oelafõ' tAjdhska fndfyda Ydl 

Tng fyd¢ka yqremqreÿ tAjd jk w;r we;eï Ydl t;rï yqremqreÿ 

tajd fkdjkakg mq¿jk' 

ójK j¾.hla .däkshd l+v¿frdai boao ójK j¾.hla

fkdñf,a fnod yeÍu msKsihs
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fk¿ï´¨ mdis i,a

lrmsxpd fíÿre lgfrd¿

jouvq

iukamsÉp ihsm%ia fmd,a

uE

ie,aùkshd

by; ioyka l< Ydl mqIam yg.kakd Ydl iy mqIam  

yg fkd.kakd Ydl jYfhka ldKav follg fjkalr j.= .; 

lrkak' Tn ilia l< j.=j my; ±lafjk j.=j iuÕ ixikaokh 

lrkak'

1'2 rEmh   úúO Ydl j¾. lsysmhla

1'1 j.=j 

mqIam yg.kakd Ydl mqIam yg fkd.kakd Ydl

frdai" boao" .däkshd" l+v¿" 

´¨" i,a" fk¿ï" jo" lrmsxpd" 

lgfrd¿" iukamsÉp" fmd,a" uE

uvq" mdis" ie,aùkshd ihsm%ia" 

fí÷re" ójK Ydl

fï wkqj mqIam yg.kakd Ydl fuka u mqIam yg fkd.kakd Ydl o wm 

wjg mßirfha we;s nj Tng wjfndaO jkakg we;' mqIam yg.kakd 

Ydl imqIam Ydl f,i ye`Èkafjk w;r mqIam yg fkd.kakd Ydl 

wmqIam Ydl f,i ye`Èkafõ'

mejreu 1'1

 ² Tfí f.j;af;a $ mdi,a j;af;a we;s Ydl ksÍlaIKh lrkak'

 ² tAjd imqIam Ydl yd wmqIam Ydl f,i fjkalr y÷kd .kak'

 ² Tn y÷kd.;a Ydl imqIam Ydl yd wmqIam Ydl f,i j.= .; lrkak'
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1'2   imqIam Ydlhl m%Odk fldgia

Tn wjg mßirfha we;s imqIam Ydl fyd¢ka ksÍlaIKh lrkak' tAjd 

úúO m%udKfhka hqla; h' b;d l=vd Ydl fuka u úYd, jDlaI o tA 

w;r fõ' tAjdfha l|" uq,a" m;% wdÈh fukau" mqIam yd M, o tlsfklska 

fjkia h' Ydl úYd,;ajfhka o rEmSh ,laIK wkqj o úYd, úúO;ajhla 

orhs' kuq;a ish¨u imqIam Ydlj,g fmdÿ fldgia lsysmhla we;' imqIam 

Ydlhl m%Odk fldgia y÷kd .ekSug mejreu 1'2 yd l%shdldrlu 1'2 

ys ksr; fjuq'

mejreu 1'2

imqIam Ydlhl m%Odk fldgia y÷kd .ekSu

 ² u,a yd M, ork l=vd Ydlhla ̂ksoiqkaa - fudKr l=vqïìh" l=mamfïkshd 

jeks& f;dard .kak'

 ² tys uq,g c,h fhdod" mia nqre,a jQ miqj uq,a fkdlefvk mßÈ 

m%fõYfuka .,jd .kak'

 ² uq,aj, we;s mia m%fõYfuka bj;a lrkak'

 ² mqj;am;a msgq w;r fuu Ydlh ;nd ta u; nrla ;nd Ydlh 

úhef<kakg yßkak'

 ² i;shlg muK miqj fuu Ydl kso¾Ylh lafIa;% fmd;la ilid tys 

w,jd .kak'

l%shdldrlu 1'2

   1'3 rEmh  imqIam Ydlhl fldgia

fyd¢ka j¾Okh jQ imqIam Ydlhl 

rEm igykla my; ±lafõ' tys m%Odk 

fldgia ̂ 1& isg ̂ 11& olajd kï lr we;'

01. uqÿka uq,

02. md¾Yaúl uq,a

03. uQ, moaO;sh

04. l|

05. md¾Yaúl wxl=r

     ^llaISh wxl=r&

06. m;%

07. w.%ia: wxl=rh

08. w;=

09. M,

10. mqIam

11. m%frday moaO;s
1

4

2
3

7

9

10

11

8

5

6
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rEmh 1'3 weiqßka mejreu 1'2g wkqj Tn úiska w,jd .kakd ,o 

Ydlfha m%Odk fldgia y÷kd .kak' tajd kï lrkak' Tn úiska 

úh<d w,jd .kakd ,o Ydlh Tfí ñ;=rka úiska úh<d w,jd .kakd 

,o Ydl iu. ixikaokh lrkak' tu Ydlj, m%Odk fldgia w;r 

mj;sk iudklï yd fjkialï ksÍlaIKh lrkak'

1'3  imqIam Ydl fldgiaj, úúO;ajh

imqIam Ydlj, iqúfYaIS ,laIKh jkqfha mqIam yg .ekSuhs' fndfyda 

Ydlj, l|" m;%" uq,a" wxl=r" mqIam yd M, wd§ ish¨u fldgia olakg 

we;' kuq;a úúO Ydlj, fuu fldgia w;r úYd, úúO;ajhla mj;S'

Ydl uq,aj, úúO;ajh

mejreu 1'3

 ² l=vd ;DK Ydlhla yd l=mamfïkshd jeks Ydlhla f;dard .kak'

 ² Ydl folu uq,a fkdlefvk f,i m%fõYfuka .,jd .kak'

 ² uq,aj, mia fidaodyer mqj;am;a msgq w;r ;nd ta u; nrla ;nd 

úh<d .kak' 

 ² i;shlg muK miqj lafIa;% fmd;g w,jd .kak'

idudkHfhka Ydlj, uQ, moaO;sh mi ;=< mj;S' th wdldr follska 

mej;sh yels h'

 ² iuyr Ydlj, lf|a mdofhka yg.kakd m%Odk uq,la we;s w;r th 

uqÿka uq, jYfhka o tu uqÿka uqf,ka yg.kakd YdLd uq,a md¾Yaúl 

uq,a jYfhka  o ye`Èkafõ' fujeks uQ, moaO;shla uqÿka uQ, moaO;shla 

f,i ye¢kafõ'

kssoiqka- l=mamfïkshd" wU" lcq

 ² ;j;a iuyr Ydlj, lf|a mdofhka yg.kakd l=vd m%udKfha uq,a 

rdYshla mj;S' tjeks uQ, moaO;shla ;ka;= uQ, moaO;shla f,i 

ye`Èkafõ'

ksoiqkaaaa- fmd,a" mqjla" WK" ;DK" ls;=,a
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l=mamfïkshd" wU" lcq jeks Ydlj, uQ, moaO;s uqÿka uQ, moaO;s nj;a 

w;r ;DK fmd,a" mqjla yd WK Ydlj, uQ, moaO;s ;ka;= uQ, moaO;s 

nj;a Tng fmkS hkq we;'

Ydl uq,aj, lD;H
 ² Ydlh mig iú lsÍu

 ² c,h iy c,fha Èh jQ Lksc ,jK wjfYdaIKh lsÍu ^Wrd.ekSu&

 ² we;eï Ydl uq,a u.ska w¨;a Ydl we;s lsÍu' tkï j¾Ol m%pdrKh 

isÿ lsÍu'

   ksoiqka (¡ lrmsxpd" fn,s" fo,a

fï yereKq úg úúO lD;H i|yd yev .eiqKq uq,a o mßirfha olakg 

we;' tA ms<sn| fidhd ne,Sug 1'4 mejrefuys ksr; fjuq'

mejreu 1'4

 ² ksÈl=ïnd (Mimosa) Ydlhla uq,a fkdlefvk mßÈ m%fõYfuka 

.,jd .kak' mia fidaod yßkak'

 ² iqÿ lvodishl" tu uQ, moaO;sfha rEmigykla w`Èkak'

 ² tu lvodish lafIa;% fmd;g w,jd .kak'

 ² îÜreÜ" lerÜ" n;," u[af[dlald jeks Ydlj, w, ksÍlaIKh 

lrkak' 

 ² iqÿ lvodishl tajdfha rEm igyka w`Èkak' tu lvodish o lafIa;% 

fmd;g w,jd .kak'

l%shdldrlu 1'3
 ² mejreu 1'3 g wkqj Tn úiska lafIa;% fmf;ys w,jd.kakd 

,o Ydl foflys uQ, moaO;s ksÍlaIKh lrkak' 

 ² tu uQ, moaO;sj, fjkialï ksÍlaIKh lrkak'

1'4 - a rEmh    uqÿka uQ, moaO;sh 1'4 - b rEmh    ;ka;= uQ, moaO;sh

uqÿka uq,

md¾Yaúl 
uq,a

;ka;= 
uq,a
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 u[af[dlald          îÜreÜ             lerÜ              n;, ksÈl=ïnd uq,a
1'5 rEmh   úúO uq,a j¾.

ksÈl=ïnd Ydlfha uq,aj, ;ekska ;ek l=vd .eá;s jeks jHqy olakg 

,efí' tAjd uQ, .eá;s f,i yeÈkafõ' tu .eá;sj, nelaàÍhd kue;s 

laIqø Ôùka Ôj;a fõ' fuu nelaàÍhd u.ska Ydlhg wjYH khsg%ckSh 

fmdaIl imhk w;r uq,a u.ska nelaàÍhdj,g wjYH fmdaIKh imhhs' 

fuu uQ, .eá;s rks, l=,fha (Leguminosae) Ydl jk l;=re uqrex.d" 

uE" fndaxÑ jeks Ydlj, olakg ,efí' 

1'5 rEmfha ±lafjk wfkl=;a uq,a j¾. idudkH jHjydrfha § w, 

jYfhka ye|skafjkafka tajdfha wdydr ;ekam;a ù we;s neúks' wdydr 

;ekam;a ù we;s tjeks uq,a ixÑ; uq,a jYfhka ye`Èkafõ' uqÿka uqf,a 

fuka u md¾Yaúl uq,aj, o tfia wdydr ;ekam;a úh yels h'

idudkHfhka uq,a mi ;=<g j¾Okh jk kuq;a mfika by< msysgk uq,a  

j¾. o Tn úiska ksÍlaIKh lrkakg we;' 1'6 rEmfha ±lafjkafka mig 

by<ska jefvk uq,a iys; Ydl lsysmhls' tajd yg.kafka m%frdayfhks'

´lsâ  Ydlh - jdhj uq,a kq. Ydlh - lre uq,a jegflhshd Ydlh - lhsre uq,a

nq,;a Ydlh - wd,.ak uq,a lfvd,dk Ydl ^lsr,& - 
jdhqOr uq,a fyj;a Yajik uq,a

 1'6 rEmh   úúO lD;H i|yd yev .eiqKq uq,a iys; Ydl
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1'2 j.=j wOHhkh lr úúO uq,a j¾.j, lD;H ms<sn| j wjfndaOhla 

,nd .kak'
1'2 j.=j  Ydlj,  we;s úúO uq,a j¾. yd tajdfha lD;H

uq,a j¾.h ksoiqkaaa lD;H

lre uq,a kq. w;=j,g wdOdrlhla f,i l%shd 

lsÍu'

lhsre uq,a jegflhshd"

rïfma

Ydl l|g wdOdrlhla f,i l%shd 

lsÍu'

jdhj uq,a ´lsâ j¾. jd;fha we;s c, jdIam 

wjfYdaIKh lsÍu'

iuyr jdhj uq,a m%NdixYaf,aIKh 

isÿ lrhs'

wd,.ak uq,a

^wdfrdayl uq,a&

nq,;a" .ïñßia l|g by< ke.Su i|yd 

wdOdrlhg iúùug Wmldr ùu'

jdhqOr uq,a

^Yajik uq,a&

lfvd,a" lsr, jdhqf.da,h  iu. jdhq yqjudrej 

i|yd Wmldr ùu'

ixÑ; uq,a lerÜ" îÜ"

u[afCodlald"

n;,

wdydr ;ekam;a lsÍu'

uQ, .eá;s 

iys; uq,a

ksÈl=ïnd" rks, 

l=,fha Ydl

^ksoiqka- uE" 

fndaxÑ" oU,&

uQ, .eá;s ;=< jdih lrk 

nelaàßhd úiska mi ire lsÍu' 

l%shdldrlu 1'4

by; 1'6 rEmfha ±lafjk úúO uq,a j¾. y`ÿkd .kak'
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wu;r oekqug

fnda;,a uQä i|yd Ndú;hg .kakd lsr, wen lmd .kafka lsr, 

Ydlfha jdhqOr uq,aj,sks' lsr, wenj, we;s iújr .;shg fya;=j 

fuu uq,aj, b;d l=vd isÿre msysgd ;sîuhs'

Ydl l|kaj, úúO;ajh

Tn úiska ksÍlaIKh lr we;s Ydl l|kaj, iajNdjh isysm;a lrkak' 

b;d Yla;su;a l|ka" >klï fmd;= iys; l|ka"  fuka u úúO j¾Kj,ska 

hq;= l|kA o Tn ksÍlaIKh lrkakg we;' tfuka u fjk;a wdOdrlj, 

fj<S by< jefvk ÿ¾j, l|ka iys; Ydl o" ìu Èf.a ÿjk ÿ¾j, l|ka 

iys; Ydl o ta w;r ;sfnkakg we;' fï l=uk wdldrfha l|la jqj o 

tajdfha ±lsh yels uQ,sl fjkialu jkafka iuyr Ydl l|ka w;= fn§ 

;sîu;a iuyr Ydl l|ka w;= fn§ fkd;sîu;a h'

1'7 rEmh   w;= fkdfnÿKq l| iys; Ydlhla
ksoiqka - fmd,a" mqjla" ls;=,a" ;,a" ù" WK

1'8 rEmh   w;= fnÿKq l| iys; Ydlhla
ksoiqkaaaa- wU" rUqgka" lcq" fmar" jo

Ydlhl l| u.ska bgqjk m%Odk lD;H
 ² mqIam" m;%" wxl=r" M, yd îc ord isàu 

 ² ikaOdrl;dj ,nd §u 

 ² wdydr iy c,h .uka lsÍu ^mßjykh lsÍu&

 ² w¨;a Ydl we;s lrhs' tkï j¾Ol m%pdrKh isÿlssÍu

   ksoiqkaaaa- jo" iukamsÉp" n;," u[af[dlald

 ² fld< meye;s l|ka iys; Ydl m%NdixYaf,aIKh isÿ lsÍu

   ksoiqkaaaa- kjykaÈ" yS/iai" yd;jdßh
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²  iuyr jdhj l|ka ;=< o wdydr ;ekam;a lr ;sîu'

   ksoiqkaaaa- Wla" ls;=,a

idudkHfhka l| mfika by<g j¾Okh jk kuq;a mi ;=< msysgk 

l|ka o we;' tajd N+.; l|ka f,i ye`Èkafõ' N+.; l|ka iys; Ydl 

i|yd ksoiqka my; olajd we;'

lsß w,w¾;dm,a ,Slaiab`.=re Ækq
 1'9 rEmh   N+.; l|ka iys; Ydl

Ydl m;%j, úúO;ajh

fjk;a Ydl fldgia fuka u Ydl m;% o yevh" m%udKh yd j¾Kh wkqj 

úúO;ajhla fmkajhs' m;%j, úúO;ajh y÷kd .ekSu i|yd l%shdldrlu 

1'5 ys ksr;jkak'

1'10 rEmh    
iQ¾hdf,dalh Wmßuj wjfYdaIKh 
i|yd m;% yev .eiS we;s wkaou

m%NdixYaf,aIKh m%Odk jYfhka isÿjkafka 

Ydl m;%h ;=< h' fï l%shdj,shg Yla;sh 

,nd.kafka iQ¾hd f,dalfhks' tneúka 

iEuúgu Ydl m;%" Wmßu f,i ysre t<sh 

,nd.; yels wdldrhg ms<sfh, ù we; 

^1'10 rEmh&' 

Ydl m;% úúO yev" úúO m%udK" fuka u 

úúO meyehkaf.ka o hqla; úh yels h' 

kuq;a iEu Ydl m;%hlu 1'11 rEmfha kï lr we;s fldgia y÷kd.; 

yels h'

l%shdldrlu 1'5
² Tfí f.j;af;ka úúO m;% j¾. 10la muK /ia lr.kak' 

 ksoiqka - u[af[dlald" lrmsxpd" fldia" ;DK" fl%dagka" 

wlalmdk" jÜglald" yd;jdßh" r;= ;ïm,d" l;=reuqrex.d

² tu m;% fyd¢ka ksÍlaIKh lr m;% j¾.j, iudklï yd 

wiudklï wOHhkh lrkak' 
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m;% mdoh

m;% jDka;h

ueo kdráh

YdLd kdrá

m;% w.%h

m;% ;,hm;% odrh

1'11 rEmh   Ydl m;%hl fldgia

m;%j, kdrá úkHdih 

Ydl m;%hl kdrá msysgd we;s rgdj kdrá úkHdih f,i ye`Èkafõ' 

Ydl m;%j, kdrá úkHdih m%Odk jYfhka wdldr folls'

úYd, ueo kdráfhka mgka .kakd 

YdLd kdrá m;%h mqrd ±,la fuka 

úys§ mj;S'

ksoiqka- jo" wU" fldia" f.dgqfld<

úYd, ueo kdráhg iudka;rj 

YdLd kdrá m;%fhys úys§ mj;S'

ksoiqka- ;DK" WK" fmd,a" mqjla" 

;,a

 ² cd,dN kdrá úkHdih     ² iudka;r kdrá úkHdih

1'12 rEmh   cd,dN kdrá úkHdih 
 

1'13 rEmh   iudka;r kdrá úkHdih 

Ydl m;%j, háme;a; ksÍlaIKh lsÍfuka fuu kdrá úkHdi meyeÈ,sj 

y÷kd.; yels h'

l%shdldrlu 1'6

 ² mqj;am;a msgq w;r ;nd úh<k ,o (Press) ;rula úYd, Ydl 

m;%hla f;dard .kak' th lafIa;% fmd;g w,jd .kak' 

 ² ±ka 1'11 rEmfha ±lafjk ish¨u fldgia y÷kdf.k ta wkqj 

tu Ydl m;%fha fldgia kï lrkak'
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mejreu 1'5

Ydl m;% lsysmhl há me;af;a idhï 

;jrd iqÿ lvodishla u;g tajdfha 

msgm;a ,nd .kak' tu msgmf;a Ydl 

m;%h my<ska Ydlfha ku ,shkak' 

tu Ydl m;%j, we;s kdrá úkHdih 

y÷kdf.k tajd cd,dN o iudka;r o 

hk nj i|yka lrkak' tu lvodish 

lafIa;% fmd;g w,jd .kak'

jo

;DK fldfnda,S,

;,a 
fld<fha 
fldgila

fmd,a  
fld<fha 
fldgila

wU
boao fldia

ir, m;% yd ixhqla; m;%
Ydl m;%hl m;% ;,h fldgiaj,g fn§ ke;s úg tAjd ir, m;% f,i 
ye¢kafõ' ksoiqka- jo" fldia 

iuyr ir, m;%j, m;% ;,h w¾O f,i fn§ ;sìh yels h' 

ksoiqkaaaa-  mefmd,a" u[af[dlald

jo fldia mefmd,a

1'14 rEmh    ir, m;% lsysmhla 

ixhqla; m;%j, m;% ;,h iïmQ¾Kfhka u fldgia lsysmhlg fjka ù 
mj;S' fufia fjka ù we;s fldgia m;%sld f,i yeÈkafõ' tjeks m;%sld 
iys; Ydl m;% ixhqla; m;% f,i ye`Èkafõ'

ksoiqkaaaa-  fmd,a" l;=reuqrex.d" ishU,d

1'15  rEmh    ixhqla; m;% lsysmhla
fmd,a ishU,d l;=reuqrex.d
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Ydl m;%j, lD;H

² Ydl m;% ;=< isÿjk m%Odku lD;Hh m%NdixYaf,aIKhhs' 

m%NdixYaf,aIKh u.ska Ydlhg wjYH wdydr Ydl m;% ;=< ksmojhs

² iuyr Ydl m;%j,ska w¨;a Ydl we;s fõ' ^j¾Ol m%pdrKh&

    ksoiqka( wlalmdk" ìf.dakshd

² iuyr Ydl m;% c,h .nvd lsÍug wkqj¾;kh ù we;'

 ksoiqka (¡ fldaudßld" wlalmdk

1'16 rEmh    fldaudßld 1'17 rEmh    wlalmdk (Bryophyllum) 

mejreu 1'6

 ² wlalmdk Ydl m;%hla fmryka lvodis folla w;r ;nd f,dl= 

fmd;la ;=< úhef<kakg yßkak'

 ² Èk lsysmhlska miq ksÍlaIKh lrkak'

 ² Ydl m;%j, odrfhka mek ke.S we;s uq,a y÷kd .kak' tajd 

wd.ka;=l uq,a f,i ye`Èkafõ' 

 ² uq,a iys; m;% fldgia isgqjd wlalmdk me< ,nd .kak'                    

mqIamhl fldgia yd mqIamj, úúO;ajh

u,a fyj;a mqIAmj, m%Odk lD;Hh f.ä fyj;a M, we;s lsÍuhs' mqIamhl 

we;s f¾Kqj, ksmofjk mrd." äïn fldaIh ;=< we;s äïn iu. tl;= 

ùfuka M, yd îc yg .kS' ta i|yd yev .eiS we;s jHqyh mqIamh hs' 

M, ;=< we;s îc u.ska w¨;a Ydl we;s lrhs' tu M, yd îc úúO l%u 

^i;=ka" iq<Õ" c,h" iafMdagkh& u.ska me;sÍ hhs'
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Ydlhl we;s úúO fldgia w;=ßka mqIamh b;d wdl¾IŒh fldgila 

fõ' iqj|" yevh" j¾Kh fuka u m%udKfhka o mqIam" úYd, mrdihl 

úúO;ajhla fmkajhs'

mejreu 1'7

 ² úúO wdldrfha mqIam lsysmhla /ia lr .kak'

 ² iqÿ lvodishla u; mqIam lsysmhl ndysr fmkqu w`Èkak'

 ² rEm igyk my<ska Ydlfha ku ,shkak'

 ² 1'18 yd 1'19 rEm wdOdr lrf.k tu mqIamj, fldgia y÷kdf.k 

tajd kï lrkak'

 1'19 rEmh   jo  mqIamhl w¾O mqIamh

l,xlh

jDka;h

o, m;%

uKs m;%

f¾Kq

lS,h

äïnfldaIh

l,xlh

  f¾Kq

o, m;%h

jDka;h

uKsm;%h

1'18 rEmh    jo mqIamhl ndysr fmkqu

   äïn

úúO Ydlj, mqIam w;r b;d úYd, úúO;ajhla olakg yels h' kuq;a 

iEu mqIamhlu wvx.= jk m%Odk fldgia ;=kla we;'

  ² uKsm;%  ² o< m;% ² cdhdx.h$mqux.h

jo mqIamhl fï iEu fldgila u b;d meyeÈ,s j ksÍlaIKh l< yels h' 

jo mqIamhl w¾O mqIamfha rEm igykla ^1'19 rEmh& wdOdrfhka tu 

fldgia y÷kd .ksuq'
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uKsm;%

idudkHfhka úg uKsm;% fld< mdg h' uKsm;%j, m%Odk lD;Hh 

jkqfha <má mqIam wdrlaId lsÍuhs'

o<m;%

u,a fm;s fyj;a o<m;% mqIAmhl b;d wdl¾IKSh fldgihs' j¾Kj;a 

o< m;% u.ska mrd.Kh i|yd lDóka wdl¾IKh isÿ lrk w;r mqIamfha 

wNHka;r fldgia wdrlaId lsÍu o  isÿ lrhs' 

mqux.h

 1'20 rEmh    f¾Kqjl fldgia

mrd.Odksh

iQ;%sldj

mqIamhl f¾Kq tys mqux.h f,i ye¢kafõ' 

f¾Kqjl m%Odk fldgia folls'

    ² mrd.Odksh  

 ² iQ;%sldj

mqux.fha lD;Hh jkqfha mrd. ksmoùuhs'

mqIamj, úúO yeve;s f¾Kq ±lsh yels h'

fk¿ï i,a ksh`.,d ,s,S

1'21 rEmh    mqIamj, úúO yeve;s f¾Kq

l%shdldrlu 1'7
² ;rula úYd, mqIamhla f;dard .kak' ^ksoiqka( jo" ;ïn¾ðhd&
² ;shqKq íf,aâ tlla f.k mqIam jDka;fha isg m%fõifuka 

lmd  mqIamh isriaj fldgia follg fjka lr .kak'
² 1'19 rEmh Wmfhda.s lrf.k ta wdldrhgu mqIamhl 

isrialvla rEmigyklska ±laùug W;aidy lrkak' tys 
fldgia y÷kdf.k kï lrkak'
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cdhdx.h

cdhdx.h ;=< fldgia lsysmhla y÷kd.;

yels h' 

 ² l,xlh  

 ² lS,h    

 ² äïn fldaIh    

äïn fldaIh ;=< äïn msysghs'

cdhdx.fha lD;H jkqfha îc ksmoùug Þhl ùuhs'

l%shdldrlu 1'8

Tn úiska ksÍlaIKh lrk ,o mqIamj, ,laIK weiqßka yels;dla 

ksoiqka fhdodf.k my; ±lafjk j.=j ;jÿrg;a iïmQ¾K 

lrkak' tla ksoiqkla imhd we;'
1'3 j.=j

iqÿ meye;s mqIam boao" ''''''''''''''''''''''''''''''''''''''''''''

j¾Kj;a mqIam frdai" ''''''''''''''''''''''''''''''''''''''''''''''''''''

rd;s%hg msfmk mqIam fiamd,sld" ''''''''''''''''''''''''''''''''''''''''''''

iqj| we;s mqIam iukamsÉp" ''''''''''''''''''''''''''''''''''''''''''''

uOq fldaI iys; mqIam l;=reuqrex.d" ''''''''''''''''''''''''''''''''''''''

M, yd îcj, úúO;ajh

imqIam Ydlj, mqIamj,ska M, yg.kS' M, ;=< îc we;' îc u.ska w¨;a 

Ydl yg.kshs'

l,xlh

lS,h

äïnfldaIh

äïn

1'22 rEmh    mqIamhl cdhdx.h
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mejreu 1'8

 ² mdi,a j;af;a .ia hg jeà we;s M, yd îc tl;= lrkak' 

 ² Tfí f.j;af;a .ia hg jeà we;s M, yd îc tla/ia lrkak'

 ² tajd fmÜáhla ;=< /ia lr îc fmÜáhla ilikak'

 ² ks;r yuqfkdjk" fjkia wdldrfha M, yd îc yuq jQ úg tajd o 

tl;= lrkak' ̂ iEu úgu Tng yuqjk M, yd îc wh;a jk Ydlfha 

ku fidhd .ekSug W;aidy lrkak&

M, yd îc iajNdjfhka u jHdma;sh i|yd wkqj¾;kh ù we;' ta i|yd 

tajdfha úúO yev.eiSï we;'

mejreu 1'9

1'23 rEmfha olajd we;s M, yd îc imhd .kak' .=re;=ud$.=re;=ñhf.a 

iydh we;sj tu M, yd îc iq<Õska jHdma;sh i|yd olajk wkqj¾;k 

,ehsia;= .; lrkak' iq<.ska jHdma; jk fjk;a M, yd îc ms<sn|j 

fidhd n,kak'

lmq jrd fydr .ïud¨
1'23 rEmh   iq<`.ska jHdma; jk M, yd îc

mejreu 1'10

1'24 rEmfha olajd we;s M, yd îc imhd .kak' .=re;=ud$.=re;=ñhf.a 

iydh we;sj tu M, yd îc c,fhka jHdma;sh i|yd olajk wkqj¾;k 

,ehsia;= .; lrkak'
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mqjla fmd,a fldÜgïnd

Èh lÿre fk¿ï

1'24 rEmh   c,fhka jHdma; jk M, yd îc

mejreu 1'11

1'25 rEmfha olajd we;s M, yd îc imhd .kak' .=re;=ud$.=re;=ñhf.a 

iydh we;sj tu M, yd îc i;=kaf.ka jHdma;sh i|yd olajk 

wkqj¾;k ,ehsia;= .; lrkak'

;lald,s mefmd,a ñßia

t~re kd.orK

1'25 rEmh    i;=kaf.ka jHdma; jk M, yd îc
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1'4   talîcm;%S yd oaúîcm;%S Ydl

imqIam Ydl talîcm;%S% yd oaúîcm;%S Ydl f,i m%Odk ldKav follg 

j¾. l< yels h' 

tu Ydl w;r mj;sk fjkialï y÷kd .ekSu i|yd my; mejrefuys 

ksr;jkak'

mejreu 1'12

² Tfí uq¿;ekaf.hs Ndú; lrk îc yels;dla /ia lr.kak' 

 ksoiqka (¡ lv," iy,a$ù" uqx" ishU,d" lõms" fndaxÑ" uE" rglcq" 

mqjla" nvbßÕ=" fldia weg

² tu îcj,ska tla j¾.hlska îc myla muK f.k c,fha fmf`.kakg 

yßkak'

² fyd¢ka fm`.=Kq miq tajd msh,ssj,g fjka lsÍug W;aidy .kak'

² îch ;=< we;s msh,s ixLHdj wkqj îc j¾.SlrKh lr j.=.; 

lrkak' ̂îchl wvx.= îc m;% idudkH jHjydrfha § msh,s jYfhka 

ye`Èkafõ&' Tn j.=.; l< wdldrh 1'4 j.=j iu. ii`od n,kak'

1'4 j.=j - talîcm;%S yd oaúîcm;%S îc

tla îc m;%hla iys; îc îc m;% folla iys; îc

ù" mqjla" nvbß`.= fndaxÑ" uE" lv," uqx" rglcq" 

ishU,d" lõms" fldia weg

iuyr îc myiqfjka msh,s follg fjka l< yels nj o iuyr îc 

myiqfjka tfia fjka l< fkdyels nj o Tng olskakg ,efnkq we;' 

tfia msh,s follg fjka jk îcj, îc m;% folla we;' msh,s jYfhka 

y÷kajkafka îc m;%hs' fujeks îc m;% folla iys; îc oaùîcm;%S îc 

jYfhka yeÈkafõ'

iuyr îc msh,s follg fjka l< fkdyels jkafka tajdfha îc m;% 

tlla muKla ;sîu ksid h' fujeks îc talîcm;%S%S îc f,i  yeÈkafõ'

talîcm;%S%S îc yd oaúîcm;%S%S îc m%frdayKh jk wdldrh o tlsfklg 

fjkia fõ' 

1'9 l%shdldrlfuys ksr; ù tu îcj, iajNdjh ms<sn|j wjfndaOh ,nd 

.kak'
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mejreu 1'13

Tfí mdi,a j;af;a yd f.j;af;a we;s Ydl tAlîcm;%S yd oaúîcm;%S 

f,i ldKav lr j.=.; lrkak'

Tn úiska fuu mdvu yeoEÍfï § Ydl fldgiaj, úúO;ajh ms<sn|j 

wOHhkh lrk ,§' tfia ksÍlaIKh lrk ,o talîcm;%S yd oaúîcm;%S 

Ydlj, úúO fldgia w;r m%Odk fjkialï ms<sn|j o wOHhkh 

lrkak' Tn úiska ksÍlaIKh lrk ,o fjkialï my; j.=j iuÕ 

ixikaokh lrkak'

l%shdldrlu 1'9

 ² meh 24la muK c,fha fmd`.jd .;a fndaxÑ îc yd ù$nvbß`.= 
îc lsysmhla f.k f;; frÈ lene,a,la u; ;nd Èk ;=kla 
muK ;nkak' Èklg jrla muKla c,h iaj,amhla tla 
lrkak'

 ² fndaxÑ îc folg mef,kakg wdikak jk úg tl îchl 
msh,s fol fjka lr ksÍlaIKh lrkak'

 ² wfkla îc f;; mia iys; fmdaÉÑhl isgqjkak' Èk lsysmhlg 
miqj m%frdayKh jk fndaxÑ îcj, wfkla m;%j,g jvd 
fjkia m;% folla olakg ,efnkq we;' tajd tu îcfha îc 
m;% f,i kï l< yels h'

 ² ù$nvbß`.= îcj, tfia îc m;% ksÍlaIKh l< fkdyels h' 
thg fya;=j tu îc m%frdayKh jk úg îc m;%h mfika 
by<g fkdmeñKSuhs'

1'26 rEmh  talîcm;%S îchl m%frdayKh 1'27 rEmh  oaúîcm;%S îchl m%frdayKh

Ydl m;%

  îc m;%
  îc m;%h
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1'5 j.=j

wx.h talîcm;%S Ydl oaúîcm;%S Ydl

îc îcfha msh,s tlla we;' îcfha msh,s folla we;'

uq, ;ka;= uQ, moaO;shla iys; h' uqÿka uQ, moaO;shla iys; h'

l| w;= fn§ ke;' w;= fn§ we;'

m;% iudka;r kdrá úkHdih fmkajhs' cd,dN kdrá úkHdih fmkajhs'

mqIam u,a fm;s ;=kla fyda ;=fkys 

.=Kdldr f,i mj;S'

u,a fm;s y;rla fyda y;f¾ 

.=Kdldr iy myla fyda mfya 

.=Kdldr f,i mj;S'

1'28 rEmh   
talîcm;%S Ydl

1'29 rEmh   
oaúîcm;%S Ydl

l%shdldrlu 1'10

 ² Tn úiska ksÍlaIKh 

lrk ,o talîcm;%S iy 

oaúîcm;%S Ydl fldgiaj, 

fjkialï ±laùug Tng 

leu;s wdldrhlg wdlD;shla 

ks¾udKh lrkak' 

Ydl f,dalfha idudðlhka w;r rEmSh jYfhka fmkajkakd jq w;s 

úYd, úúO;ajh ksÍlaIKh lsÍfuka yd wOHhkfhka tA ms<sn| ukd 

wjfndaOhla Tn ,nd .kakg we;' Tn ilia l< lafIa;% fmd; Ydl 

úúO;ajh ukdj ksrEmKh lrkq we;'

² mqIam yg.kakd Ydl imqIam Ydl f,i ye|skafjk w;r mqIam yg 

fkd.kakd Ydl wmqIam Ydl f,i ye¢kafõ'

² imqIam Ydlhl uq,a" l|" m;%" mqIam" M, yd îc wd§ f,ig m%Odk 

fldgia lsysmhla ±lsh yels h'

² Ydlj, m%Odk fldgia fndfyda úg tlu ld¾hhla isÿ l< o 

iuyr úg fjk;a iqúfYaIs ld¾h i|yd o yev.eiS we;'

idrdxYh
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² fï ksid Ydlj, m%Odk fldgia w;r b;d mq¿,a úúO;ajhla ±lsh 

yels h'

² imqIam Ydl tAlîcm;%S Ydl yd oaúîcm;%S Ydl f,i m%Odk ldKav 

follg j¾. l< yels h'

wNHdi

 µ& fuys wvx.= o;a; ia;ïN m%ia;drhlska ksrEmKh lrkak'

 µµ& tu le,Efõ jeämqru yuqjQQ Ydlh l=ula o@

 µµµ& tu le,Efõ olakg ,enqKq¦

 (a) ÿ¾j, l`oka iys; Ydlhla

 (b)  w;= fkdfnÿKq l`ola iys; Ydlhla

 (c)  mqIam yg fkd.kakd Ydlhla

 (d)  ;ka;= uQ, moaO;shla iys; Ydlhla

 (e)  ixhqla; m;% iys; Ydl folla

 (f)  fl`È iys; wdjrKhla we;s M, iys; Ydlhla

 (g)  uQ, .eá;s iys; Ydlhla kï lrkak'

    iv& a) by; ±lajQ Ydl w;ßka talîcm;%S yd oaúîcm;%S Ydl folla 

f;dard ,shkak'
 b) tu Ydl foflys (a) m;% (b) l`o (c) uq,a (d) îc w;r olakg 

,efnk m%Odk fjkialï tl ne.ska ,shkak'

1'  isiqka msßila úiska ,`ÿ le,Ejl fhÿKq lafIa;% pdßldjl § 

Tjqka úiska y`ÿkd.kq ,enQ Ydl j¾. lsysmhla iy tu Ydl 

ixLHdj my; j.=fjys olajd we;'

Ydlfha 

ku
ls;=,a lcq ox fldÜgïnd fíÿre uvq

uÿ 

je,a
ksÈl=ïnd

Ydl 

ixLHdj
2 3 4 4 2 1 10 12

mdßNdIsl jpk

talîcm;%S   - Monocotyledenous
talîcm;%S    - Dicotyledenous
imqIam Ydl  - Flowering plants
wmqIam Ydl  - Non Flowering plants
o, m;%    - Petals
cdhdx.h    - Gynoecium

u‚ m;%  - Sepals
l,xlh  - Stigma
lS,h  - Style
äïn fldaIh  - Ovary
kdrá úkHdih  - Venation
mqux.h  - Androecium
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iaÓ;s úoHq;h02
2'1 jia;=jla wdfrdamKh lsÍu

b;d l=vd m%udKfha úh<s lvodis len,s 

lsysmhla lmd .kak' tu lvodis len,s 

fïihla u; ;nkak' mEklska úh<s 

ysiflia msrsu`oskak' tu mEk lvodis len,s 

wi,g f.k tkak'

Tng l=ula ksÍlaIKh l< yels fõo@ 

lvÞis len,s mEk fj; wdl¾IKh jk 

wdldrh ksÍlaIKh l< yels h'

 ² ysifliaj,g wu;rj mEk msßue§fuka lvodis len,s wdl¾IKhg 

iu;a fjk;a øjH ;sfíoehs mÍlaId lrkak'

 ² mEk fjkqjg fhdod.; yels fjk;a øjH ;sfí o @

we;eï øjH ;j;a øjHhlska msßue§u isÿl< úg ieye,a¨ øjH tajdg 

wdl¾IKh ùug fya;=j Tng lsj yels o @

fï ms<snoj fidhdne,Sug my; l%shdldrlfuys ksr; fjuq'

2'1 rEmh  lvÞis len,s mEk fj; 
wdl¾IKh jk wdldrh   

l%shdldrlu 2'1
wjYH øjH (- ùÿre oKavla" PVC ng lene,a,la" tnkhsÜ oKavla" 

fmd,s;Ska fld<hla" fiao frÈ lene,a,la ^is,ala fros&" f,dau 

frÈ lene,a,la yd isyska lvodis len,s

l%uh (- imhd we;s øjH ^2'1 j.=fõ wdldrhg& msßue§ug fmr 

yd msßue§fuka miq l=vd lvodis len,s fj; <xlr ksÍlaIKh 

lrkak'

wjia:dj øjH
lvodis len,s fj; <xl< úg 

ksÍlaIKh

msßue§ug 
fmr

 ² ùÿre oKav
 ² PVC ngh
 ² tnkhsÜ oKav

msßue§fuka 
miq

 ² fiaoj,ska msßueÈ ùÿre oKav
 ² f,dauj,ska msßueÈ tnkhsÜ oKav
 ² fmd,s;skaj,ska msßueÈ PVC ngh

2'1 j.=j 
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j.=j 2'1 ys i|yka øjH msßue§ug fmr lvÞis len,s wdl¾IKh fkdl< o 

msßue§fuka miq l=vd lvÞis len,s wdl¾IKh lrk nj ksÍlaIKh 

l< yels h' fï wkqj øjH msßue§u l< úg tajd u; lsishï fjkila 

isÿù we;s nj Tng meyeÈ,s jkakg we;'

we;eï øjH msßue§u l< úg taajdg ieye,a¨ øjH wdl¾IKh jk nj 

m<uqj fmkajd fok ,oafoa ú,shï .s,an¾Ü ^l%s'j 1600& kï úoHd{hd  

úisks'

 ²  we;eï øjH msßue§fï § tajd u; úoHq;a wdfrdamK we;s fõ'

 ² msßue§u ksid øjH u;=msg yg.kakd úoHq;a wdfrdamK iaÓ;s úoHq;a 

wdfrdamK f,i yeÈkafõ' 

2'2   iaÓ;s úoHq;a wdfrdamK j¾.

iaÓ;s úoHq;a wdfrdamK ms<sn`o j ;jÿrg;a wOHhkh i`oyd my; 

l%shdldrlfuys fhfouq'

l%shdldrlu 2'2
wjYH øjH (- ùÿre o`vq folla" tnkhsÜ o`vq folla" is,ala frÈ lvla" 

f,dau frÈ lvla" kQ,a len,s yd wdOdrl folla

l%uh (- 

 ² fiao frÈj,ska msßuÈk ,o ùÿre oKavla  wdOdrlhl t,a,kak'

wu;r oekqug

ú,shï .s,an¾Ü kï úoHd{hd úiska weïn¾ kñka 

y`ÿkajk >k øjH lene,a,la fiao frÈj,ska 

msßue§u l< úg ta fj; isyska lvodis len,s 

l=re¨ msydgq jeks ieye,a¨ øjH wdl¾IKh jk 

nj ksÍlaIKh lrk ,È'

msßue§fï § øjH u;=msg úoHq;a wdfrdamK yg 

.kakd nj;a fï ksid tu øjH fj; ieye,a¨ foa 

wdl¾IKh jk nj;a .s,an¾Ü úiska m%ldY lrk 

,§'
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ksÍlaIK i`oyd fya;= idlÉPd lrkak'

wdfrdams; o`vq w;r wdl¾IK fuka u úl¾IK o we;s jk nj ksÍlaIKh 

l< yels h'

wdfrdams; o~q w;r wdl¾IK yd úl¾IK we;sjk wdldrh 2'3 yd 2'4 

rEmj, ±lafõ'

fiaoj,ska msßuÈk
,o ùÿre o~q

f,dauj,ska 
msßueÈ

tnkhsÜ oKav 

fiaoj,ska 
msßueÈ

ùÿre oKav  

2'3 rEmh  úl¾IKh 2'4 rEmh  wdl¾IKh

icd;Sh wdfrdamK  úl¾IKh fõ'         úcd;Sh wdfrdamK  wdl¾IKh fõ'

wdfrdams; o`vq w;r wdl¾IK yd úl¾IK we;s ùug fya;=j iaÓ;s úoHq;a 

wdfrdamK j¾. folla mej;Suhs' tajd my; mßÈ fõ"

 ² f,dau frÈj,ska msßueÈ 

tnkhsÜ oKavla wfkla 

wdOdrlfha t,a,kak'

 ² fiao frÈj,ska msßueo 

wdfrdamKh lr.;a wfkla 

ùÿre oKav t,a,k ,o o`vq 

wi,g fjk fjk u f.k 

tkak'       

 ² ksÍlaIK igyka lrkak' 

 ² f,dau frÈj,ska msßueo wdfrdamKh lr.;a wfkla tnkhsÜ oKav 

ta wdldrhgu t,a,k ,o o`vq wi,g fjk fjk u f.k tkak' 

 ² ksÍlaIK j.=.; lrkak'

t,a,k ,o oKav <xlrk ,o oKav ksÍlaIK

ùÿre ùÿre úl¾IKh fõ

tnkhsÜ ùÿre

ùÿre tnkhsÜ

tnkhsÜ tnkhsÜ

2'2 rEmh   wdl¾IK yd úl¾IK

ùÿre oKav

ùÿre 
oKav

tnkhsÜ 
oKav

ùÿre oKav
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1' Ok ^+& iaÓ;s úoHq;a wdfrdamK

2' RK ^-& iaÓ;s úoHq;a wdfrdamK

 ² icd;Sh iaÓ;s úoHq;a wdfrdamK iys; jia;+ w;r úl¾IK we;s fõ' 

 ² úcd;Sh iaÓ;s úoHq;a wdfrdamK iys; jia;+ w;r wdl¾IK we;s fõ' 

tfyhska fiaoj,ska msßuÈk ,o ùÿrej,g ^+& iaÓ;s úoHq;a wdfrdamKhla o" 

f,dauj,ska msßuÈk ,o tnkhsÜj,g ̂ -& iaÓ;s úoHq;a wdfrdamK o ,efí'

 iaj wOHhk wNHdi

fmd,s;Ska fld<hlska msßuÈk ,o PVC oKavla kQ,lska t,a,d we;' 

fiaoj,ska msßuÈk ,o ùÿre oKavla ta wi,g <xl< úg PVC oKav 

bj;g ;,a¨ ù hkq fmkq‚' PVC oKav i;= wdfrdamK j¾.h l=ula o@  

wu;r oekqug

 ² iaÓ;s úoHq;a wdfrdamK y`ÿkd .ekSu i`oyd 

Ndú; lrk WmlrK lsysmhla we;' bka 

tla WmlrKhla kï iaj¾Km;% úoHq;a 

o¾Ylh hs'

wdfrdams; jia;=jla by<ska we;s ;eáh wi,g 

<x l< úg  iaj¾Km;% tlsfklska wE;aùu 

isÿ fõ'

wm úiska fuf;la W.;a lreKq kej; idrdxY lsÍu i`oyd 2'3 

l%shdldrlfuys fhfouq'

l%shdldrlu 2'3

wjYH øjH (- úh<s msßisÿ îu ng" fv%daúka mska" ùÿrejla" fmd,s;Ska 

lene,a,la 

l%uh (- ² îu nghla f.k fmd,s;Ska lene,a,lska msßue§fuka 

wdfrdamKh lr.kak'

 ² wdfrdamKh lrk ,o îu ngh my; rEmfha wdldrhg 

iu;=,s;j msysgk fia fv%daúka mska tll r`ojd hál=re lrk 

,o ùÿrej u; ;nkak'
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îu ngh

hál=re l< ùÿrej

fv%dúka mska tl ^Ñ;% lgqj&

a rEmh ^me;af;ka neÆ úg& b rEmh ^by<ska neÆ úg&

  2'5 rEmh 

 ² we`.s,a, fkd.Efjk fia wdfrdams; îu ngh 

wi,g ^fi(ó( 1 muK& wf;ys we`.s,a,la <x 

lrkak' ^by<ska neÆ úg fmfkk wdldrh 

rEmfha olajd we;'&

 ² îu nghg msßuÈk ,o fmd,s;Ska lene,a, <x 

lr n,kak'

 ² bka miq wdfrdams; îu ngh wi,g wdfrdamKh 

lrk ,o ;j;a îu nghla <x lrkak'

 ² ksÍlaIK i`oyd fya;= idlÉPd lrkak'

  2'6 rEmh 

  2'7 rEmh 

îu ngh frÈ lene,af,ka fyda fmd,S;Ska u.ska msßue§u ksid tajdfha 

iaÓ;s úoHq;a wdfrdamK yg .kS' wdfrdams; îu ng fj; fjk;a øjH 

wdl¾IKh lrhs' icd;Sh wdfrdamK iys; îu ng w;r úl¾IK 

we;s fõ' iïu; wdfrdams; oKavla u.ska îu ngh i;= wdfrdamK j¾.h 

y`ÿkd .ekSug yels h' ta wkqj îu ngh RK f,i wdfrdamKh ù we;s 

nj y`ÿkd.; yels jkq we;'

2'3   iaÓ;s úoHq;a wdfrdamK we;sùu

wm fuf;la wOHhkh l< ùÿre" tnkhsÜ" f,dau" fiao wd§ iEu øjHhla 

;=<u (+)  yd (-) f,i wdfrdams; wxY= iudk m%udKhla ne.ska mj;S' 

msßue§ug fmr øjH u; (+) yd (-) wxY= iudk m%udK ne.ska úisÍ mj;S' 

tneúka tu jia;+ wdfrdamKhla fkdolajhs'
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øjH hq., tlsfkl msßue§fï § isÿjkafka tla øjHhl u;=msg we;s 

^-& wdfrdams; wxY= ^bf,lafg%dak& .e,ù wfkla øjHhfha u;=msgg tl;= 

ùuhs'

^-& wdfrdams; wxY= bj;a jQ øjH ^+& f,i o " ^-& wdfrdams; wxY= tl;= jQ 

jia;=j ^-& f,i o wdfrdamKh fõ'

øjH hq., tlsfkl msßue§fï § isÿjk l%shdj,sh mshjr u.ska my; 

wdldrhg ±laúh yels h'

1& msßue§ug fmr

 ùÿre oKav

2'8 rEmh 

frÈ lene,a,

+ wdfrdams; yd 

- wdfrdams; wxY= 

iudldr f,i úisÍ 

mj;S' wfrdamKhla 

fkdolajhs'

2& msßue§fï§

2'9 rEmh 

tla jia;=jla u; we;s 

^-& wdfrdams; wxY= .e,ù 

wfkla jia;=j u;=msgg 

tla fjhs'

3& msßue§fuka miq

2'10 rEmh 

^-& wdfrdams; wxY= 

u;=msg tla/iaùu 

ksid tla øjHhla ^-& 
f,i o ^-& wdfrdamK 

bj;ajQ øjH ^+& f,i o 

wdfrdamKh fõ'

jia;= folla tlsfkl msßue§fï § ieuúgu tla jia;=jla ^+& f,i o 

wfkla jia;=j ^-& f,i o wdfrdamKh jk nj Tng meyeÈ,s jkq we;'

tA wdldrhg ^+& yd ^-& f,i wdfrdams; jia;+ tlsfkl iam¾Y jQ úg 

m%;súreoaO wdfrdamK tlsfkl WÞiSk ùu isÿ fõ' túg jia;+ u; iaÓ;s 

úoHq;a wdfrdamKhla fkdue;'
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fï ms<sn|j ;jÿrg;a wOHhkh i|yd my; 2'4 l%shdldrlfuys fhfouq'

l%shdldrlu 2'4

+
+

+
+

+
+

+
+

+
+

- -- -- -- -- -- ---

1 wjia:dj

2 wjia:dj

iaÓ;s úoHq;a wdfrdamK yqjudre ùu u.ska wdfrdams; jia;+ WÞiSk 

jk whqre mÍlaId lsÍu

wjYH øjH (- iudk m%udKfha ùÿre iy tnkhsÜ oKavla" fiao yd 

f,dau frÈ len,s" wdOdrl folla" kQ,a len,s

l%uh (- 

 y fiaoj,ska msßue§fuka wdfrdamKh 

lr.;a ùÿre oKavla iy f,dauj,ska 

msßue§fuka wdfrdamKh lr.;a 

tnkhsÜ oKavla kQ,a u.ska 

wdOdrlj, t,a,kak'

 y t,a,k ,o o~q fifuka <x lrkak'

 y ksÍlaIK igyka lrkak'

 y ±ka kej; kej;;a wdOdrl u; 

t,aÆ o~q <xlr m<uq ksÍlaIKh 

u ,efí±hs n,kak'

 y ksÍlaIK i|yd fya;= idlÉPd 

lrkak'

^+& yd ^-& f,i wdfrdamKh l< o~q tlsfkl <x l< m<uq wjia:dfõ § 

muKla wdl¾IKh jQ nj;a kej; kej;;a <x l< o tAjdfha wdl¾IK 

fyda úl¾IK we;s fkdjQ nj;a ksÍlaIKh fõ'

óg fya;=j jkqfha m<uq wjia:dfõ § isÿ jQ wdl¾IKfha § tAjdfha 

wdfrdamK yqjudre ùu ksid wdfrdams; o~q tlsfkl WÞiSk ùuhs'

mejreu 2'1

tnkhsÜ oKavla f,dau frÈj,ska msßue§fï § ^¬& yd ^-& wdfrdamK 

udrejk whqre fláfhka úia;r lrkak
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2'4   iaÓ;s úoHq;h yd iïnkaO ixisoaê
tÈfkod Ôú;fha § iaÓ;s úoHq;h yd iïnkaO isÿùï wm yg w;aú`§ug 

isÿjk wjia:d fndfyda h' tjeks wjia:d lsysmhla ms<sn`o i,ld n,uq'

² wl=Kq we;sùu

2'11 rEmh  wl=Kq we;sùu

jeis iys;j fyda rys;j wl=Kq 
we;sjk wjia:d Tn ±l we;' wl=Kq 
u.ska we;eï úg foam< ydks fuka u 
Ôú; ydks o isÿjk wjia:d wikakg 
,efí' wl=Kq we;sùu isÿjkafka 
j,dl=`M u; we;sjk iaÓ;s úoHq;a 
wdfrdamK fya;=fjks'

j,dl=¿j, iaÓ;s úoHq;a wdfrdamK 
yg.ekSu ms<sn`oj úoHd{hska úiska 
iaÓr ks.ukhlg t<U ke;' 
j,dl=f,a we;s whsia wxY= iy c, wxY= tlsfkl iu`. we;s,a,Sfï § 
tajd u; iaÓ;s úoHq;a wdfrdamK yg.kakd nj jeä úYajdihhs' fufia 
j,dl=`M u; iaÓ;s úoHq;a wdfrdamK /iaùu ksid wdfrdams; j,dl=`M we;s 
fõ'

fuu iaÓ;s úoHq;a wdfrdamK j,dl=<l we;=<;" j,dl=¿ folla w;r 
fyda j,dl=<la yd mDÓúh w;r úoHq;a wdfrdamK mq,s`.=jla f,i mekSu 
wl=Kq we;sùu f,i y`ÿkajkq ,efí'

wu;r oekqug

fnkacñka *a?kala,Ska fnkacñka *a?kala,Ska wl=Kq ms<sn`o 
m¾fhaIK isÿ lrñka

 

wl=Kq  we;sjk wdldrh ms<sn`oj m%:ujrg mÍlaIK isÿlrk ,oafoa 

fnkacñka *a?kala,Ska kï úoHd{hd úisks' Tyq úiska wl=Kq iys; 

wjia:djl § j,dl=`M olajd hjk ,o irex.,hla wdOdrfhka tys 

we;s iaÓ;s úoHq;a wdfrdamK fmdf<dj fj; f.k tk ,È'
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²  frÈ ue§fï § ála yv we;s ùu

is,ala jeks frÈ j¾. ue§fï § we;eï úg ála Yíohla iu`. Tnf.a 
wf;ys frdau ta fj; we§u Tn ksÍlaIKh lrkakg we;' óg fya;=j frÈ 
ue§fï § bia;%slalh frÈ iuÕ iam¾Y ùu ksid iaÓ;s úoHq;a wdfrdamK 
we;sùuhs'

²  rEmjdyskS ;srh wi,g w; <xl< úg frdau ta fj; wdl¾IKh ùu 

iuyr rEmjdyskS hka;% l%shd úrys; lsÍfï § wf;ys frdau tys ;srh 
foig wdl¾IKh jk nj Tn olskakg we;' rEmjdyskS ;srfha u;=msg 
we;s iaÓ;s úoHq;a wdfrdamK fya;=fjka YÍrfha frdau ta fj; we§u isÿ 
fõ'  

by; isÿùïj,g wu;rj

Pdhd msgm;a hka;%" .=jka úÿ,s yd rEmjdyskS hka;% jeks bf,lafg%daksl 
mßm: wdÈh ;=< o iaÓ;s úoHq;h m%fhdackhg .kakd wjia:d mj;S'

2'5   Odß;%l

l%shdldrlu 2'5

wjYH øjH (- 15 cm  x 15 cm m%udKfhka fyda ta wdikak m%udKhl 

;=kS we¨ñkshï ;yvq folla" jhr len,s folla" .e,ajfkda ógrhla" 

fmd,s;Ska fld<hla" úh<s fldaI folla" fif,dafÜma fyda rn¾ má

l%uh (-

 ² we¨ñkshï ;yvq folg jh¾ len,s fol iú 

lrkak' 

 ² ;yvq fol w;rg fmd,s;ska fld<h ;nd 

;yvq tlsfkl iam¾Y fkdjk fia  rn¾ má 

fyda fif,dafÜma u.ska r|jkak'

 ² ;yvq yd iïnkaO jhr fol úh<s fldaIj,g 

iïnkaO lr iq`M fõ,djla ;nkak'

 ² fldaI fol bj;a lr ;yvq yd iïnkaO 

l< jhrj,g .e,ajfkdaógrh iïnkaO lr 

laIKslj ksÍlaIKh lrkak' ^fuu mshjr 

laIKslj isÿ l< hq;= h'&

 ² ksÍlaIK i`oyd fya;= idlÉPd lrkak'

we¨ñkshï 
;yvqj

fmd,s;ska 
fld<h

2'13 rEmh  ir, Odß;%lh 
yd úh<s fldaI fh¥ mßm:hla

2'12 rEmh  ir, Odß;%lh



úoHdj | iaÓ;s úoHq;h 31

Tn úiska l%shdldrlu 2'5ys § idok ,oafoa ir, Odß;%lhls' úh<s 

fldaIj,g iïnkaO l< úg Odß;%lh ;=< iaÓ;s úoHq;a wdfrdamK .nvd 

ùu isÿ fõ' wegjqu .e,ajfkda ógrhg iïnkaO l< jydu tys ;snQ 

wdfrdamK bj;a ù hhs' iaÓ;s úoHq;a wdfrdamK .nvd l< yels Wmdx. 

Odß;%l f,i ye`Èkafõ' 

2'14 rEmh  
Odß;%lhl rEmigykla

2'15 rEmh  
Odß;%lhl ixfla;h

Odß;%lh ;=< we;s wdfrdamK bj;a ùu úi¾ckh 

f,i yeÈkafõ'

.e,ajfkda ógrh yryd wdfrdamK úi¾ckh ùu 

ksid tys W;al%uKh ùu isÿ fõ'

Odß;%lh ;=< .nvd l< yels wdfrdamK ukskqfha 

*erâj,sks (F)' tys Wm tallhla f,i uhsfl%da 

*erâ (µF) ±laúh yels h'

úúO m%udKfha jvd ld¾hlaIu Odß;%l j¾. 

we;' tajd fndfyduhl wdfrdamKh l< hq;= 

fjda,aàh;dj" ^+& yd ^-& w.%" tys .nvd l< yels 

Wmßu wdfrdamK m%udKh we;=`M ;j;a lreKq 

rdYshla igyka lr we;'

mejreu 2'2

.=jka úÿ,s hka;%" rEmjdyskS hka;%" CFL wd§ bf,lafg%dksla mßm: 

ksÍlaIKh lrñka tajd ;=< we;s úúO j¾.fha Odß;%l y`ÿkd .kak'

l%shdldrlu 2'6

Odß;%lhl wdfrdamKh yd úi¾ck y`ÿkd .ekSu

wjYH øjH (- 1000 µF Odß;%lhla" úh<sfldaI ;=kla" l=vd LED 

tlla" jhr len,s

l%uh (- Odß;%lfha fofl<jr jh¾ len,s yd iïnkaO lrkak' 

úh<s fldaI fol ksjerÈ f,i Odß;%lfha w.%j,g iïnkaO 

lrkak' ;;amr lsysmhla ;nkak' laIKslj úh<s fldaI bj;a 

lr Odß;%lfha w.% w;rg LED tl iïnkaO lr ksÍlaIK ,nd 
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LEDh oe,aùug fya;=j Odß;%lh ;=< .nvd ù ;snQ wdfrdamK LEDh 

yryd úi¾ckh ùuhs' kej;;a ksjerÈ f,i úh<s fldaI Odß;%lhg 

iïnkaO lsÍu u.ska th wdfrdamKh lr.; yels h' 

by; l%shdldrlu lsysm jrla isÿlr n,kak' 

 ² we;eï øjH fjk;a øjHj,ska msßue§u ksid iaÓ;s úoHq;h yg 

.kS' 

 ² iaÓ;s úoHq;a wdfrdamK j¾. folla we;' tkï ^+& iaÓ;s úoHq;a 

yd ^-& iaÓ;s úoHq;a wdfrdamK jYfhks' 

 ² jia;+ msßue§fï § tla jia;=jl we;s ^-& wdfrdams; wxY+ bj;a ù 

wfkla jia;=jg udreùu isÿ fõ' 

 ² icd;Sh wdfrdamK iys; jia;= w;r úl¾IK n, o úcd;Sh 

wdfrdamK iys; jia;= w;r wdl¾IK n, o yg.kS'

 ² wl=Kq .eiSu iaÓ;s úoHq;a wdfrdamK ksid yg.kakd iajdNdúl 

ixisoaêhls' 

 ² rEmjdyskS hka;%" Pdhd msgm;a hka;% wdÈh ;=< o iaÓ;s úoHq;h 

Ndú; fõ'

 ² úoHq;a wdfrdamK .nvd l< yels Wmdx.hla f,i Odß;%lh 

ye¢kaúh yels h'

idrdxYh

.kak' ^negßfha + w.%h iú jQ me;a;g LED ys + w.%h iïnkaO l< 

hq;= h& 

Tfí ksÍlaIK i`oyd fya;= idlÉPd lrkak'

2'16 rEmh  Odß;%lhla wdfrdamKh yd úi¾ckh
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wNHdi

1' iaÓ;s úoHq;a wdfrdamK Ndú;hg .kakd wjia:d folla ,shkak'

2' YsIHhl= úiska msßue§u u.ska wdfrdamKh lr.;a PVC oKavla  

kQ,lska t,a,d fiaoj,ska msßuÈk ,o ùÿre oKavla ta  wi,g f.k 

tk ,È' PVC oKav bj;g  ;,a¨ ù hkq ksÍlaIKh úh'

           i.  PVC oKav úl¾IKh ùug fya;=j l=ula o @

          ii.  PVC oKav i;= iaÓ;s úoHq;a wdfrdamK j¾.h l=ula o @

3.  my; 2'16 rEmfha oelafjkafka tla;rd YsIHhl= ieliQ mßm:hls'  

X w.%h A ia:dkhg iïnkaO l< úg ñ,s weógrfha lgqj p,kh 

jQ w;r" B ia:dkhg iïnkaO l< úg kej;;a p,kh úh' 

by; isÿùu meyeÈ,s lrkak' tu wjia:dfõ oelsh yels ;j;a 

ksÍlaIKhla ,shkak' 

0

A X
B

mA

rEmh 2'17

mdßNdIsl jpk

iaÓ;s úoHq;h  - Static Electricity
wdfrdamKh  - Charge
úi¾ckh   - Discharge
Ok wdfrdamK  - Positive charges
RK wdfrdamK  - Negative charges
Odß;%l  - Capacitor
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 úÿ,s ckkh03
Èkla WÞ ù ksu jk f;la u wms fndfyda 

ld¾hhkays kshef<kafkuq' tA i|yd úúO 

WmlrK o Ndú; lrkafkuq' tosfkod 

lghq;= myiqlr .ekSu i|yd Ndú; 

lrk fndfyda WmlrK l%shd lrkqfha 

úÿ,sfhka nj Tn okakd lreKls' 

tÈfkod Ôú;h ;=< wmg úÿ,sh 

m%fhdackj;a jk wdldrh ms<sn`o yh 

jk fY%aKsfha § W.;a lreKq o isysm;a 

lrñka 3'1 mejrefuys fhfouq'

mejreu 3'1

ks;r Ndú; lrk úÿ,s WmlrK iïnkaOfhka f;dr;=re oelafjk 

3'1 j.=j iïmQ¾K lrkak'
3'1 j.=j 

úÿ,s WmlrKfha ku m%fhdackh
WmlrKh i`oyd 

úÿ,sh ,efnk l%uh

1' Trf,daiqj fõ,dj oek .ekSu úÿ,s fldaI

2' n;a msiskh n;a msiSu

3' md meÈfha bÈß  ,dïmqj

4'

5'

6'

3'1  úoHq;a m%Nj
ls%hdldrlu 3'1 g wod< j.=fjys wjidk ;Srh fj; wjOdkh fhduq 

lruq'

tÈfkod Ôú;fha § úúO wjYH;d i|yd úÿ,sh imhk wdldr tys 

oelafõ'

úoHq;h ksmojkq ,nk Wmdx. úoHq;a m%Nj f,i ye`oskafõ'
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úoHq;a m%Nj ms<sn`o ;jÿrg;a wOHhkh i`oyd mka;s ldurh ;=< 

lKavdhï jYfhka 3'1 l%shdldrlfuys fhfouq'

l%shdldrlu 3'1

3'1 rEmfha oelafjkafka úúO wjia:dj, § úoHq;h W;amdokh 

lsÍu i`oyd jeo.;a jk úoHq;a m%Nj lsysmhls'

 ² tla tla WmlrKfhys úoHq;h W;amdokh jk wdldrh 

idlÉPd lrkak'

 ² úoHq;h W;amdokh jk wdldrh mokï fldgf.k tu úoHq;a 

m%Nj j¾. lrkak'

 ² Tn lKavdhfï wkdjrK mka;shg bÈßm;a lrkak' 

 3'1 rEmh   úúO wdldrfha úoHq;a m%Nj 

² wmg yuqjk we;eï úoHq;a m%Nj ;=< úÿ,sh W;amdokh jkqfha ridhksl 

  l%shdj,shla u.sks' fïjd ;=< úúO ridhksl øjH wka;¾.; fõ' 

  ksoiqka - úh<s fldaI" ir, fldaI" jdyk negß

úh<s fldaIhl wka;¾.; ridhk øjH y÷kd .ekSug 3'2 l%shdldrlfuys 

ksr; fjuq'

l%shdldrlu 3'2

 úh<s fldaIhla ;=< wvx.= oE mÍlaId lruq 

wjYH øjH  (- 

Ndú;fhka bj;a l< úh<s fldaI lsysmhla" lsh;a máhla" 

lvÞis fld<hla" w~qjla" w;ajeiqï

l%uh (- ^.=re wdo¾Ykhla f,i isÿ lruq&

 ² lsh;a máh wdOdrfhka Ndú;fhka bj;a l< úh<s fldaIh 
Èla w;g lmd .kak'
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 ² lemSfuka ,efnk w¾Oh  fyd¢ka 
ksÍlaIKh lrkak' 

 ² úh<s fldaIfha wvx.= øjH 
ksÍlaIKh lrkak'

 ² .=re;=udf.a iydh we;sj úh<s 
fldaIh ;=< úúO ridhksl øjH 
we;s nj y÷kd .kak'

 ² mÍlaIdj wjidkfha .=re;=udf.a 
Wmfoia ,ndf.k ridhk øjH 
wdrlaIs;j bj;a lrkak'

3'2 rEmh   úh<s fldaI ;=< wvx.= øjH

l%shdldrlu ;=<ska meyeÈ,s jkqfha úh<s fldaI ;=< úúO ridhksl øjH 

wvx.= njhs' fï wdldrhg iEu úoHq;a fldaIhla yd negßhla ;=< u 

úúO ridhksl øjH wka;¾.; fõ'

 y lrleùu fyda p,kh lsÍu u.ska we;eï úoHq;a m%Nj úÿ,sh ksmojkq 

,nhs'

ksoiqka - nhsisl,a vhskfudaj" úÿ,s ckl hka;%

wmg yuqjk úoHq;a m%Nj úÿ,sh W;amdokh jk l%uh wkqj my; 

wdldrhg ±laúh yels h'

1' úoHq;a fldaI iy negß - ridhksl l%shdj,s u.ska úÿ,sh ksmojk 

   Wmdx.

2' vhskfudaj - p,kh u.ska $ lrleùu u.ska úÿ,sh ksmojk Wmdx.

3' iQ¾h fldaI - iQ¾h Yla;sh u.ska úÿ,sh W;amdokh jk Wmdx.

fldaI iy negß 

úoHq;h ksmojd .ekSu b;d myiq ld¾hhls' th Tng o ksjfia§ u 

jqj o isÿ l< yels h' fï i|yd ir, l%shdldrlul fhfouq'

l%shdldrlu 3'3

foys f.äfhka úÿ,sh W;amdokh lsÍu

wjYH øjH (- hqI msg;g fkd tk mßÈ fyd¢ka f;rmk ,o foys 

f.ähla" fldm¾ ;yvqjla" iskala ;yvqjla" iïnkaOl jhr" 

ix.S; kdoh ksmojk iqn me;=ï m;la ;=< we;s mßm: fldgi 

fyda ñ,s weógrhla
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l%uh (- 

 ² foys f.äh isÿre lr fldm¾ yd iskala ;yvq fol we;=¿ lrkak' 

^;yvq tlsfkl fkd.efgk mßÈ b;d wdikakj& 

 ² tu ;yvq folg jhrh ne.ska iïnkaO lrkak' 

 ² Tn iú l< jhr ñ,s weógrhg fyda ix.S; kdoh ksmofjk 

iqn me;=ï mf;ys mßm:fha we;s fldaIh bj;alr tu ia:dkhg 

ksjerÈj iïnkaO lrkak' ^;U ;yvqj + w.%hg yd iskala ;yvqj 

- w.%hg&

 ² Tng l=ula ksÍlaIKh l< yels o@ 

3'3 rEmh  

Cu ;yvq

Zn ;yvq

foys f.äh

  

±ka wm ;jÿrg;a jeäÈhqKq l< wegjqula flfrys wjOdkh fhduq lruq' 

l%shdldrlu 3'4
ir, fldaIhla ks¾udKh lsÍu

wjYH øjH (- l=vd îlrhla ^250 ml&" fldm¾ ;yvqjla yd iskala 
;yvqjla ^3 cm X 5 cm muKg jvd jeä kï jvd fhda.H fõ'&" 
úÿ,s mkaoï n,anhla yd n,an Odrlhla" l=vd úÿ,s fudagrhla" 15 
cm muK È. fldm¾ lïìhla ^i¾lsÜ jh¾ ;=< we;s tla isyska 
lïìhla&" ueo ìkaÿ weógrhla" ;kql i,a*shqßla wï,h" jhr 
len,s

l%uh (- 

 ² ;U yd iskala ;yvq fyd`Èka iQrd msßisÿ lr tajdfha fl<jrg 
jhrh ne.ska iïnkaO lrkak' 

 ² îlrfha wvla muK ;kql i,a*shqßla wï,h mqrjkak'

 ² fldm¾ yd iskala ;yvq tlsfkl iam¾Y fkdjk fia ta ;=< 
.s,ajkak'
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 ² ;yvq fol yd iïnkaOl jhrj,g n,anh iïnkaO lr n,kak'

 ² n,anfhys tla fl<jrlg rEmfha mßÈ ueo ìkaÿ weógrh iïnkaO 

lr n,kak' ^rEmh 3'4&

 ² n,anh fjkqjg fudagrh iïnkaO lr n,kak' ^rEmh 3'5&

 ² fudagrh bj;a lr o`.rhla f,i ms<sfh, l< isyska f,day lïìh 

^mEka nghla jgd t;Sfuka& iïnkaO lrkak'

^WmlrK iïnkaO lrk iEu wjia:djlg u fmr ;U yd iskala ;yvq 

by<g Tijd nqreiqjlska msi oeóu isÿ l< hq;= h'&

mA mA

i,a*shqßla 

wï,h

fldm¾ 

;yvqj

iskala 
;yvqj

3'4 rEmh  3'5 rEmh  
 ² Tnf.a ksÍlaIK my; wdldrfha j.=jl igyka lrkak'

3'2 j.=j 

n,anh iïnkaO 
l<úg 

ksÍlaIKh

fudagrh 
iïnkaO l< 

úg ksÍlaIKh

lïì o`.rh 
iïnkaO l< úg 

ksÍlaIKh

weógrh 
iïnkaO l< 

úg ksÍlaIKh

Tn ÿgq fjk;a 
ksÍlaIK

 ² Tn úiska ksmojkq ,enqfõ ir, fldaIh keue;s WmlrKhhs'

 ² n,anh oe,aùu iy weógrfha lgqj p,kh ùu u.ska úoHq;h 

W;amdokh ù we;s nj meyeÈ,s fõ'

 ² o`.rh r;aùug fya;=j o ta ;=<ska úÿ,s Odrdj .e,Suhs

 ² ;kql i,a*shqßla wï,h fjkqjg Tng imhd.; yels fjk;a 

wï, Ndú; lr mÍlaIKh kej; isÿ lrkak'
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wu;r oekqug

ueoìkaÿ weógrh

ikakdhlhla ;=<ska .,k úÿ,s Odrd m%udKh 

fuka u úÿ,s Odrdj .,k ÈYdj y`ÿkd .ekSug 

ueoìkaÿj iys; weógrh fyda ueoìkaÿj iys; 

ñ,s weógrh WmldÍ fõ' 

Odrdj ukskq ,nk iïu; tallh weïmshrh (A) fõ' l=vd Odrdj,a 

uekSu i`oyd ñ,s weïmshr (mA) hk Wm tallh o Ndú; lrhs'

l%shdldrlu 3'5
 ² Tn lKavdhï úiska ilia l< ir, fldaI ish,a, tla fïihla 

u; ;nkak'

 ² tla fldaIhl ;U ;yvqj wfkla fldaIfha iskala ;yvqj yd 
iïnkaO lrñka fldaI tlsfkl iïnkaO lrkak' ^3'5 rEmfha 
wdldrhg&

 ² b;sß jk (A yd B) w.% folg úÿ,s mkaoï n,anh" úÿ,s fudagrh 
yd lïì o`.rh fjk fjk u iïnkaO lr n,kak'

 ² Tfí ksÍlaIK iy ta i`oyd fya;= idlÉPd lrkak'

 ² fuu wegjqu i`oyd WÑ; kula fhdackd lrkak'

3'6 rEmh  

A B

n,anfha §ma;sh;a" fudagrfha fõ.h;a" o`.rfha r;a ùu;a" ;ks fldaIhla 

we;s wjia:djg jvd jeä nj Tng fmfkkq we;'

Tn úiska ilia lrk ,oafoa fldaI lsysmhla iïnkaO l< wegjquls' 

• úh<s fldaI lsysmhla Ndú; lrñka ;j;a wegjqula iliuq'
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l%shdldrlu 3'6

wjYH øjH (- úh<s fldaI 4la" iïnkaOl jhr" ldâfndaâ 

lene,a," fif,dafÜma fyda rn¾ má

l%uh (- 

 ² rEmfha wdldrhg úh<s fldaI 4 

iïnkaO lrkak' 

 ² úh<s fldaI i|yd jhr iïnkaO 

lsÍug fif,dafÜma fyda rn¾má 

fhdÞ .; yels h'

 ² úh<s fldaI lÜg,h 

ldâfndaâj,ska T;d yqrenqyqá 

weiqreula f,i ilid .kak' 
 ² iemhqï w.% fol bj;g .kak'

3'7 rEmh  

(+) (-)

fldaI lsysmhla ksjerÈj tlsfkl iïnkaO lrk ,o wegjqula negßhla 

f,i ye`Èkafõ' fldaIhlg jvd jeä úÿ,s Odrdjla negßhla u.ska 

,nd.; yels h'

fldaIhla yd negßhla w;r fjki Tng oeka m%ldY l< yels o@

 iaj wOHhk wNHdi

1' ir, fldaIfha ÿ¾j,;d i`oyka lrkak'

2'  ;ks fldaIhlg jvd negßhla u.ska ,nd .; yels jdishla ,shkak'

3' tÈfkod Ôú;fha § fldaI iy negß Ndú; jk wjia:d i`oyd  

ksoiqka ,shkak'

ir, fldaIfhys we;s ÿ¾j,;d ksid m%dfhda.slj th Ndú; fkdfõ' tu 

ÿ¾j,;d lsysmhla my; ±lafõ' 

• øj wvx.= jk neúka Ndú;h wmyiq ùu

• jeä fõ,djla úÿ,sh ,nd .ekSug fkdyels ùu

Ndú;h myiq fuka u jeä Odrdjla ,nd .; yels fldaI yd negß j¾. 

wo nyq,j Ndú;fha mj;S'
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wu;r oekqug

fjf<`ofmdf<ka ,nd.; yels fldaI yd negß j¾. lsysmhla ms<sn`o 

f;dr;=re my; j.=fõ oelafõ'
3'3 j.=j  újO j¾.fha ridhksl fldaI yd negß

ku idod we;s øjH nyq,j Ndú; lrk wjia:d

úh<sfldaI
iskala ;yvq" ldnka l+r yd 
ldnka l=vq jeks ridhksl 

øjH

úÿ,s mkaoï" .=jka úÿ,s 
hka;%" ì;a;s Trf,daiq wdÈh 

i`oyd

CIdr fldaI
ksl,a" leâñhï jeks f,day 

j¾. iy CIdr j¾.
ÿrl:k" leurd wdÈh 

i|yd

fnd;a;ï fldaI

,s;shï" riÈh jeks øjH
w;a Trf,daiq" .Kl hka;% 

wdÈh i|yd

Bhï - wï, welshqñf,agrh 
^ld¾ negß&

Bhï yd ;kQl i,a*shqßla 
wï,h

ld¾" nia" fudag¾ ihsl,a 
wdÈh ;=< iy wdfrdamKh 
l< yels úÿ,s mkaoïj, 

fndfyda úg mj;S

úfYaI wjOdkhg

Ndú;fhka bj;a l< fujeks fldaI j¾. mßirhg tla fkdjk fia 

l%uj;a wdldrhg m%;spl%SlrKh lsÍug fhduq l< hq;= h'

 Ndú;fhka bj;a l< negß yd fldaI
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úoHq;a m%Njhl w.%

úÿ,s mkaoulg fyda fi,a,ï ldrhlg úh<s fldaI iïnkaO lsÍfï § 

w.% ksjerÈj iúl< hq;= nj Tn okakd lreKls'

 ² úoHq;a m%Njhl isg neyerj úÿ,sh ,nd .ekSu i`oyd úÿ,s w.% mj;S'

 ² fndfyduhla úoHq;a m%Njj, m%Odk úÿ,s w.% folla mj;S'

  1' ^+& w.%h

  2' ^-& w.%h

l%shdldrlu 3'7

 ² úúO wdldrfha fldaI yd negß lsysmhla imhd .kak'
 ² tajdfha w.% wi, igyka lr we;s f;dr;=re ksÍlaIKh lrkak'
 ² ta weiqßka tajdfha ^+& yd ^-& w.% i,l=Kq lr we;s wdldrh 

idlÉPd lrkak'

3'8 rEmh   úúO negß yd fldaIj, w.% i,l=Kq lr we;s wdldrh

úúO fldaI  yd negßj, úúO wdldrhg ^+& yd ^-& w.% i,l=Kq lr 

;sfnk wdldrh Tng meyeÈ,s jkakg we;'

úÿ,s WmlrK i`oyd fldaI yd negß iïnkaO lsÍfï § tajdfha w.% 

ksjerÈj iïnkaO lsÍu b;d jeo.;a fõ'

wu;r oekqug

ir, fldaIfhys ^+& w.%h f,i 

i,lkqfha ;U ^fldm¾& ;yvqj 

yd iïnkaO w.%h jk w;r 

iskala ;yvqj yd iïnkaO w.%h 

^-& w.%h fõ'

  ir, fldaIh

^+& w.%h
^fldm¾ 
;yvqj&

^-& w.%h
^iskala 
;yvqj&

;kql 
i,a*shqßla 

wï,h
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fldaIhla oelaùu i`oyd fhdod .kakd 

iïu; ixfla;h
3'9 rEmh   

úoHq;a m%Njhl Odrdj .,k ÈYdj

3'10 rEmh   úÿ,s Odrdjla u.ska úÿ,s 
fudagrhla l%shd;aul lrùu

úoHq;a m%Njhlg iïnkaO jhr 

u.ska ndysr úÿ,s WmlrKhla

^ksoiqk ( n,anhla& iïnkaO lruq'

úÿ,s m%Njfha isg úÿ,s WmlrKhla 

yryd jhrh ;=<ska úÿ,s Odrdjla 

.e,Su isÿ fõ'

WmlrKh l%shd;aul jkafka fï 

ksid h'

l%shdldrlu 3'8

mA

mA

wjYH øjH (- úh<s fldaI folla" jhr 

len,s" úÿ,s fudagrhla" ueoìkaÿj 

iys; ñ,s weógrhla 

l%uh (-

 ² 3'11 ^w& rEmfha wdldrhg mßm:h 

ilid .kak'

 ² úÿ,s fudagrh lerflk ÈYdj yd 

weógr lgqj .ukalr we;s ÈYdj 

igyka lr .kak' 

 ² fldaIj, w.% udrelr iïnkaO 

lrñka kej; ksÍlaIKh lrkak' 

^3'11 ^wd& rEmh&

 ² ksÍlaIK igyka lrkak'

3'11 ^w& rEmh   

3'11 ^wd& rEmh   

úoHq;a m%Njhl Odrdj .,k iïu; ÈYdj f,i i,lkqfha ^¬& isg 

^-& w.%h olajd ÈYdjhs'
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fldaIj, w.% udre l<úg fudagrfha 

N%uK ÈYdj fuka u weógrfha lgqj 

p,kh jQ ÈYdj o fjkia úh' óg 

fya;=j Odrdj .,k ÈYdj fjkia ùuhs' 

3'12 rEmfhka mßm:hla ;=<ska Odrdj 

.,k ÈYdj ksrEmKh fõ'

fï wkqj úoHq;a Odrdj .e,Su i`oyd 

ksYaÑ; ÈYdjla we;s  nj meyeÈ,s fõ'

iQ¾h fldaI

iQ¾hhdf.a Yla;sh ;dmh iy wdf,dalh f,i mDÓú ;,hg ,efí' 

j¾;udkfha ñksid úiska fndfyda ld¾h i`oyd iQ¾h Yla;sh Ndú; 

lrkq ,nhs' úÿ,s W;amdokh bka tla m%fhdackhls'

iQ¾hdf,dalh Ndú;fhka úÿ,sh W;amdokh i`oyd Ndú; lrk WmlrKh 

iQ¾h fldaIh f,i ye`Èkafõ' iQ¾h fldaI Ndú;fhka l%shd lrk w;a 

Trf,daiq" .Kl hka;%" l%Svd NdKav wdÈh Tn oel ;sfí o@

iQ¾h fldaIhl l%shdldÍ;ajh y`ÿkd .ekSu i`oyd 3'9 l%shdldrlfuys 

fhfouq'

l%shdldrlu 3'9
iQ¾h fldaIhl l%shdldÍ;ajh y`ÿkd .ekSu

wjYH øjH (- iQ¾h fldaIh" l=vd úÿ,s fudagrh" úÿ,s mkaoï n,anh

l%uh (-

 ² iQ¾h fldaaIfha w.%j,g úÿ,s 

fudagrfha w.% iïnkaO 

lrkak'

 ² wdf,dalh we;s ia:dkhl 

;nd ksÍlaIKh lrkak'

 ² iQ¾h fldaaIfha w.% udre 

lr fudagrhg iïnkaO 

lrkak' fudagrfha N%uK 

ÈYdj fjkia fõ oehs ksÍlaIKh lrkak'

3'13 rEmh   

Odrdj 
.,k ÈYdj

3'12 rEmh   
úh<s fldaIhl Odrdj .,k ÈYdj
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wjia:dj fudagrh n,anh

wdf,dalhg ;enQ úg

w`ÿre l< úg

w.% udre l< úg

 ² fudagrh fjkqjg n,anh iïnkaO lr kej; l%shdldrlu isÿ 

lrkak'

 ² ksÍlaIK j.= .; lrkak'
3'4 j.=j 

iQ¾h fldaIj,o ^+& iy ^-& w.% igykaj we;' fï ksid iQ¾h fldaI 

Ndú;fha § ksjerÈj w.% iïnkaO lsÍu l< hq;= h'

j¾;udkfha ksjdij, úÿ,s wjYH;d i`oyd fuka u we;eï fudag¾ r: 

Odjkh i`oyd o iQ¾h fldaI Ndú; lrhs' 

iQ¾h fldaIhlska úoHq;h W;amdokh jkqfha wdf,dalh we;s úg § muKs' 

tfia W;amdokh jk úoHq;h fldaI fyda negß ;=< .nvd lr .kq ,efí'

wu;r oekqug

is,slka jeks uQ,øjH Ndú;fhka iQ¾h fldaI 

ksmojhs' tla iQ¾h fldaIhlska ksmojkqfha b;d 

l=vd Odrdjla neúka úYd, Odrdjla ,nd .ekSu 

i`oyd iQ¾h fldaI úYd, .Kkla tlg iïnkaO 

lr .; hq;= h' túg th iQ¾h mek,hla f,i 

ye`Èkafõ'

vhskfudaj

3'14 rEmh   nhsisl,hla i`oyd 
vhskfudajla iúlr we;s whqre

fndfyduhla mdmeÈj, ,dïmq oe,aùu 

i`oyd wjYH úÿ,sh ,nd .ekSug nhsisl,a 

vhskfudaj fhdod .kS' vhskfudaj o úoHq;h 

ksmojd .ekSu i`oyd Ndú; lrk úoHq;a 

m%Njhls'
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mejreu  3'2

mdmeÈj,g wu;rj úÿ,sh ,nd .ekSu i`oyd vhskfudaj fhdod .kakd 

fjk;a wjia:d ,ehsia;= .; lrkak' 

md meÈj,g wu;rj bkaOk u.ska l%shd lrk úÿ,s ckl hka;%" úÿ,s 

n,d.dr" ;dm n,d.dr" r:jdyk wdÈfhys o úÿ,sh W;amdokh lrkqfha 

úúO wdldrfha vhskfuda u.sks'

úúO wdldrfha vhskfuda j¾.

bkaOk u.ska l%shdlrk úÿ,s ckl hka;%hla c, úÿ,s n,d.drhl úÿ,s ckl hka;%hla

3'15 rEmh   

wu;r oekqug

úoHd.drfha vhskfuda ms<sn`o wOHhkh 

i`oyd vhskfuda wdlD;sh kï WmlrKh 

Ndú; lrhs'

  úoHd.dr vhskfuda wlD;sh

vhskfudajla ;=< úÿ,sh W;amdokh jkafka flfia o hkak ms<sn`oj 

i,ld n,uq'
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l%shdldrlu 3'10

3'16 rEmh   

ikakdhlhla iu. pqïnl n, f¾Ld .eàfï § ikakdhlh ;=< 

úoHq;h W;amdokh ùu úoHq;a pqïnl fm%arKh f,i ye¢kafõ'

nhsisl,a vhskfudajla ;=< ikakdhl 

o`.rhla yd ta ueo iaÓr pqïnlhla 

mj;S' nhsisl,a frdaoh lrlefjk 

úg vhskfudaj ;=< we;s pqïnlh o 

lrleùu isÿ fõ' fuúg ikakdhl 

o`.rh ;=< úoHq;h W;amdokh fõ'

nhsisl,a vhskfudaj ;=< úoHq;h 

ksmojkqfha o úoHq;a pqïnl fm%arK 

uQ,O¾uhg wkqj nj Tng meyeÈ,s 

jkq we;'

vhskfudajl l%shdldß;ajh wOHhkh 

i`oyd 3'11 l%shdldrlfuys fhfouq'

lerflk 

frdaoh

f,day oKav

f,day oKav

iaÓr pqïnl

lïì oÕr

úÿ,sh ,nd 

.kakd w.%h

3'17 rEmh   nhsisl,a vhskfudajl 
we;=<; fmkqu

vhskfudajl úÿ,sh W;amdokh jk wdldrh y`ÿkd .ekSu

wjYH øjH (- mßjD; ;U lïì óg¾ tlla muK" oKav pqïnlhla" 

.e,ajfkdaógrhla 

l%uh (-

 ² ng lene,a,la fyda úh<s fldaIhla jeks 

is,skavrdldr øjHhla jgd ;U lïìh 

T;d o`.rhla idod .kak'

 ² tys fofl<jr fyd`Èka iQrd msßisÿ lr 

.e,ajfkdaógrhg iïnkaO lrkak'

 ² oKav pqïnlh f.k ikakdhl o`.rh 

;=<ska we;=<g yd bj;g p,kh lrkak'

 ² .e,ajfkdaógrfha lgqj p,kh jk 

whqre ksÍlaIKh lrkak'

 ² ksÍlaIK i`oyd fya;=j idlÉPd lrkak'
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l%shdldrlu 3'11
     vhskfudajlska úÿ,sh ksmoùu

wjYH øjH (- nhsisl,a vhskfudajla fyda 
úoHd.dr vhskfuda wdlD;shla"  úÿ,s mkaoï 
n,anhla" jhr len,s 

l%uh (- 

 ² vhskfudafjys w.%j,g úÿ,s mkaoï n,anh 
iïnkaO lrkak'

 ² vhskfudaj fiñka iy fõ.fhka 
lrljñka n,anfha §ma;sh ksÍlaIKh 
lrkak'

 ² ksÍlaIK i`oyd fya;=j idlÉPd lrkak' 3'18 rEmh   

vhskfudajla lrlefjk fõ.h jeä jk úg fm%arKh jk úÿ,s m%udKho  

jeäjk nj meyeÈ,s jkq we;'

l%shdldrlu 3'12
ir, vhskfudajla iE§u 

wjYH øjH (- 32 SWG j¾.fha mßjrK ;U lïì óg¾ y;rla 

muK"  oKav pqïnlhla" rn¾ wenhla" hlv lïì fyda m;=re 

ñáhla" .e,ajfkda ógrhla" fif,dafÜma" nhsisl,a iafmdala lïìhla

3'19 rEmh   

mA

l%uh (- ² 15 cm muK È. hlv lïì 10 la 

muK tlg ;nd ñáhla fia idod .kak'

 ² tys fofl<jßka 2 cm muK kjd U 

yevhg ilia lr .kak'

 ² lïì ñáh jgd rEmfha mßos ikakdhl 

lïìh oÕrhla fia T;d .kak'

 ² ikakdhl o`.rfhys fofl<jr iQrd msßisÿ 

lr .e,ajfkda ógrhg iïnkaO lrkak'

 ² rn¾ wenh oKav pqïnlfhys w,jd thg 

iafmdla lïìh iúlr oKav pqïnlh 

ikakdhl o`.rh ueo r`ojd lrljkak'

 ² .e,ajfkda ógrfhys lgqfjys p,s;h 

ksÍlaIKh lrkak'
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Tn idod we;af;a ir, vhskfudajls' tys l%shdldß;ajh ;jÿrg;a 

jeäÈhqKq l< yelafla flfia o hkak ±ka i,ld n,uq' 

Tn ilid .;a ir, vhskfudafjys 

1' oÕrfha fmdg ixLHdj jeä lr l%shd;aul lrkak' weógrfha  

   lgqj p,kh jk m%udKh igyka lr.kak'

2' m%n,;djfhka jeä pqïnlhla iunkaO lr kej; l%shd;aul 

    lr n,kak'

ksÍlaIK i|yd fya;= Tng ±laúh yels o@

o`.rfha fmdg ixLHdj iy pqïnlfha m%n,;dj jeä lsÍfuka  vhskfudafõ 

ld¾hlaIu;dj jeä l< yels h' 

3'2   ir, Odrdj yd m%;Hdj¾;l Odrdj 

úh<s fldaIhlg yd vhskfudajlg fudagrhla iïnkaO l< úg th 

ls%hd lrk wdldrh fiùu i|yd 3'13 l%shdldrlfuys fhfouq'

l%shdldrlu 3'13
wjYH øjH - úh<s fldaIhla" l=vd iq<x fm;a;la" iïnkaOl jhr" 

nhsisl,a vhskfudaj 

l%uh - 

 ² 3'20 rEm igyfka ±lafjk mßÈ úh<s fldaIh ir, Odrd 

fudagrhlg iú lrkak' fudagrhg l=vd iq<x fm;a; iú lrkak' 

 ² ksÍlaIK igyka lrkak'

 ² úh<s fldaI bj;alr tA fjkqjg vhskfudaj iïnkaO lr 

vhskfudaj lrljkak' 

 ² ksÍlaIK igyka lrkak'

3'20 rEmh  
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úh<s fldaI iïnkaOlr we;súg iq<x fm;a; N%uKh jk nj;a vhskfudaj 

iïnkaO lr we;súg iq<x fm;a; lïmkh ùula muKla isÿjk nj;a 

ksÍlaIKh l< yels h'

l%shdldrlu 3'14
wjYH øjH - úh<s fldaI 2la" LED 2la ^j¾K 2lska& ueo ìkaÿ ñ,s 

weógrhla" iïnkaOl jhr" nhsisl,a vhskfudajla 

l%uh - ² rEm igyfkys ±lafjk LED fol  ^+& yd ^-& w.% úreoaO 

jk f,i iïnkaO lrkak' weógrhg th iïnkaO lrkak'

 ² wegjqfuys X yd Y ia:dkj,g úh<s fldaI iïnkaO lrkak' 

 ² ksÍlaIK igyka lrkak'

 ² úh<s fldaIj, w.% udrelr kej; iïnkaO lrkak' 

 ² ksÍlaIK igyka lrkak' 

 ² úh<s fldaI bj;alr X yd Y w.% i|yd vhskfudaj iïnkaO 

lrkak' 

 ² vhskfudaj lrleùfï § ±lsh yels ksÍlaIK igyka lrkak' 

 ² Tfí ksÍlaIK weiqßka ,nd.; yels ks.uk idlÉPd lrkak'

3'21 rEmh   

mA mA mA

x

Y x

Y

x Y

ls%hdldrlu 3'14 weiqßka my; .eg¨j,g ms<s;=re idlÉPd lrkak'

1. úh<s fldaI iïnkaO lr we;s iEu úgu tla n,anhla muKla oe,aùu 

yd ñ,s weógrfha lgqj tla ÈYdjlg muKla .uka lsÍug fya;=j 

l=ula o @

2. vhskfudaj lrleùfï § LED fol udrefjka udrejg oe,aùu yd 

ñ,s weógrfha lgqj p,kh jk ÈYdj jßka jr fjkia ùug fya;=j 

idlÉPd lrkak'
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úh<s fldaI iïnkaO lr we;s úg Odrdj .,d f.dia we;af;a tla ÈYdjlg 

muKs' vhskfudaj lrleùfï § Odrdj .,d hk ÈYdj jßkajr fjkia 

ù we;'

 ² tlu ÈYdjg .,k Odrdjla ir, Odrdjla (Direct Current/ D.C) 
f,i ye`Èkafõ' 

 ² ish¨ u úÿ,s fldaI yd negß j¾. u.ska ksmojkqfha ir, Odrdjls'

 ² Odrdj .,k ÈYdj jßka jr fjkia fõ kï th m%;Hdj¾;l Odrdj 

(Alternating Current/ A.C) f,i ye¢kafõ'  

 ² fndfyduhla vhskfuda yd úÿ,s ckl hkA;% u.ska m%;Hdj¾;l 

Odrdjla ksmojhs'

Odrdj .,k ÈYdj y`ÿkd .ekSug ueo ìkaÿ weógrhla fyda .e,ajfkda 

ógrhla Ndú; l< yels h'

wu;r oekqug

ir, Odrdj yd m%;Hdj¾;l Odrdj" ld,h;a iu. m%ia;dr.; l< úg 

,efnk m%ia;drfha rgdj my; oela fõ'

Odrdj

ld,h

ir, Odrdj

Odrdj

ld,h

m%;Hdj¾;l Odrdj

^w& m%ia;drh ^wd& m%ia;drh

"
idrdxYh

 ² tÈfkod Ôú;fha § úÿ,sh ,nd .ekSug úúO wdldrfha úoHq;a 

m%Nj Ndú; lrhs' tajd m%Odk jYfhka ridhksl fldaI$ negß" 

vhskfuda yd iQ¾h fldaI f,i oelaúh yels h'

 ² ir, fldaI" úh<s fldaI" laIdr fldaI wdosh ridhksl fldaI 

i`oyd ksoiqka fõ'
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² fldaI lsysmhla tlsfklg ksjerÈj iïnkaO lr .ekSfuka 

negßhla idod .kq ,efí'

 ² ;ks fldaIhlg jvd jeä Odrdjla negßhla u.ska ,nd.; yels h'

 ² úÿ,s fldaIhl w.%" ^¬& iy ^-& f,i kï lrhs' Odrdj .e,Su 

isÿjkafka ^¬& w.%fha isg ^-& w.%h olajd h'

 ² vhskfudaj ;=< pqïnlhla yd ikakdhl o`.rhla mj;S'

 ² vhskfudaj ;=< Odrdj W;amdokh jkqfha úoHq;a pqïnl fm%arKh 

kï uQ,O¾uhg wkqj h'

 ² mdmeÈj," fudg¾ r:j," úÿ,s ckl hka;% yd c, úÿ,s n,d.dr 

;=< o úúO wdldrfha vhskfuda fhdod .kS'

 ² tlu ÈYdjg .,k Odrdj ir, Odrdjla f,i o" ld,h;a iu. 

ÈYdj fjkia lrñka .,k Odrdj" m%;Hdj¾;l Odrdj f,i o 

ye`Èkafõ'

 ² úoHq;a fldaI u.ska ,nd fokqfha ir, Odrdjla jk w;r vhskfuda 

u.ska m%;Hdj¾;l Odrdjla ksmojhs'

 ² Ndú;fhka bj;a l< ridhksl fldaI ñksid we;=¿ mßirhg úI 

iys; fõ' tajd ksis mßÈ neyer l< hq;= fõ'

wNHdi

1'  tla;rd YsIHhl= úiska iudk 

m%udKfha fldm¾ iy iskala len,s 

;nd tajd w;rg ;kql i,a*shqßla 

wï,fhka fmd`.jk ,o lvodis 

lene,a,la ;nk ,È' ^;yvq 

tlsfkl fkd.efgk fia& ;yvq 

fofl<jr jh¾ len,s iúlr 

we;' Tyq ieliQ wegjqu my; mßÈ 

fõ'

fldm¾ ;yvqj

iskala ;yvqj

;kql i,a*shqßla 
wï,fhka 

fmÕjQ lvÞish

A
B
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i. fuu wegjqug kula olajkak'

ii. fuys ^¬& yd ^-& w.% kï lrkak

iii. A yd B fofl<jrg fudagrhla iïnkaO l< úg l=ula ksÍlaIKh 

l< yels o @ ta i`oyd fya;=j o olajkak'

iv. fuu wegjqfuka ,efnkqfha ir, Odrdjla o @ m%;Hdj¾;l 

Odrdjla o@

v. by; (iv) ys ms<s;=r ;yjqre lr .ekSu i`oyd isÿ l< yels ir, 

mÍlaIKhla fláfhka olajkak'

vi. by; wegjqu i|yd fhdÞ .; yels ixfla;h we`o olajkak'

2' 

i. úÿ,s w¾nqoh i|yd úiÿula f,i Ndú; l< yels úoHq;a m%Nj 

;=kla i`oyka lrkak'

ii. wm ksfjia i`oyd ,efnk m%Odk úÿ,sh ir, Odrdjla o m%;Hdj¾;l 

Odrdjla o @

iii. úoHq;a m%Nj iïnkaOfhka my; j.=j iïmQ¾K  lrkak'

wjia:dj m%Njh

l%shd;aul lrùug 
imhk Odrdj

ir, 
Odrdjls

m%;Hdj¾;l 
Odrdjls

1 md meÈhl ,dïmqj oe,aùu vhskfudaj

2 úÿ,sfhka ì;a;s Trf,daiqjla l%shd 

lsÍu

3 c, úÿ,s n,d.drhl úÿ,sh ksmoùu

4 wdf,dalh jegqKq úg .Kl 

hka;%hla (Calculator) l%shd lsÍu

5 ldrhla mK .ekaùu

mdßNdIsl jpk

fldaIh - Cell
negßh - Battery
vhskfudaj - Dynamo
iQ¾h fldaIh - Solar Cell
o`.rh - Coil
úoHq;a Odrdj - Electric Current

n,an Odrlh - Bulb Holder
úÿ,s ckl hka;%h - Electric  Generator
ir, Odrdj - Direct Current(D.C)
m%;Hdj¾;l Odrdj - Alternating  Current (A.C)
úoHq;a pqïnl fm%arKh - Electro  Magnetic Induction
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c,fha ld¾h04

4'1   c,h ødjlhla f,i

id.r c,h ̈ Kq ri jQfha wehs@ tys úúO ,jK j¾. Èhùu Bg fya;=jhs' 

ish¨u Ôùkag Yajikh i|yd Tlaiscka wjYH fõ' u;aiHhska tu 

wjYH;dj imqrd .kafka c,fha Èhù we;s Tlaisckaj,sks' fuu ixisoaê 

yd iïnkaO jk c,h i;= iqúfYaIs .=Kx.hla we;' tu .=Kdx.h c,fha 

ødjl .=Kh f,i y÷kajhs'

4'1 rEmh   id.r c,h 4'2 rEmh  c,fha cSj;a jk u;aiHhska

c,fha ødjl .=Kh ms<sn|j fidhd ne,Sug my; i|yka 

l%shdldrlfuys ksr;fjuq'

l%shdldrlu 4'1

úúO øjH c,fha Èhjk wdldrh ms<sn`o fidhd ne,Sug my; 

l%shdldrlfuys ksr; fjuq'

j.=fjys i`oyka øjH iudk m%udKh ne.ska .kak' fjk fjk u 

mÍlaId k<j,g oud 5 ml muK jQ c, m%udKhl Èh lrkak' Èh 

ùu iïnkaOfhka ksÍlaIK my; wdldr j.=jl igyka lrkak'
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øjHh ksÍlaIK

iqÿ iSks ouk ,o iSks leg fkdfmkS hhs' iEfok 

ødjKh wj¾K h'

.aÆfldaia

fldkaäia leg

Y,H iam%s;=

fmd,a f;,a

ks,a l=vq

bá

N+ñf;,a

¨Kq

úkdlsß

ly l=vq

lmqre fnda,

wdmam fidavd

4'1 j.=j 

by; j.=fõ we;s fndfyda øjH c,fha fyd`Èka Èh fõ' we;eï 

øjH c,fha u`o jYfhka Èh fõ' ;j;a iuyrla øjH c,fha Èh 

fkdfõ' by; wm mÍlaId lf<a >k yd øj ;;a;ajfha mj;sk 

øjHj, c,fha Èhùu ms<sn`ojhs' jdhq j¾. c,fha Èhfõ o@ fï ms<sn`oj 

fidhd ne,Sug my; mejrefuys ksr; fjuq'

mejreu  4'1

 y jd;h ̂Tlaiscka & nqnq,kh lrkq ,nk ud`t gexlshl jdhq iemhqu 

we;s úg u;aiHhska jeämqr .ejfik ia:dk fudkjd±hs fidhd 

n,d jd¾;d lrkak'

 y jdhq iemhqu k;r fldg ál fõ,djla ;enQ úg u;aiHhska jeämqr 

.ejfik ia:dk fudkjd±hs fidhd n,d jd¾;d lrkak'

Tlaiscka" ldnka vfhdlaihsâ jeks jdhq c,fha Èh fõ' u;aiHhska 

c,fha ÈhjqKq Tlaiscka Yajikh i`oyd Ndú; lrhs'
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fndfyda øjH c,fha Èhjk neúka c,h b;d fyd`o ødjlhls' c,h 

ødjlhla ùu ksid wmsg úúO oE Èhlr .; yels h' tfia u c,fha Èh 

ù we;s oE c,fhka fjka lr.; yels h' tu.ska tÈfkod Ôú;fha § 

fukau l¾udka;j, § o wmg fndfyda m%fhdack ,nd .; yels h'

c,fha úúO øjH Èhùfï .=Kh oji wdrïNfha isg tosfkod lghq;= 

i`oyd Tng fl;rï  m%fhdackj;a jQjd±hs is;d n,kak'

c,fha Èhùfï .=Kh ms<sn`oj f;dr;=re fidhd ne,Sug 4'2 mejrefuys 

fhfouq'

mejreu  4'2

 y c, iemhqu fkdue;s Èkhl uq¿;ekaf.hs uqyqK§ug isÿjk 

wmyiq;d ,ehsia;=jla ms<sfh, lrkak'

 y c,.; j.djlg ^mia rys;& wjYH fmdaIl imhd we;s wdldrh 

ms<sn`o fidhd n,d jd¾;d lrkak'

c,fha ødjl .=Kh wmg úúO jQ ld¾h bgqlr .ekSug;a" c,c Ôùkag 

Ôj;a ùug;a"  Ydl  j¾Okhg;a WmldÍ jk nj Tng wjfndaO jkakg 

we;'

tÈfkod Ôú;fha § c,fha ødjl .=Kh m%fhdackhg .kakd wjia:d 

lsysmhla úuid n,uq'

 ² iSks" rildrl yd j¾Kl c,fha Èhlr .ekSu u.ska mdk j¾. iE§u

 ² wdydr rij;a lsÍug ¨Kq yd rildrl c,fha Èhlr .ekSu

 ² lD;s%u úkdlsß" negß weisâ wdÈh ms<sfh, lr .ekSu ioyd idkaø 

wï, c,fhys Èh lr .ekSu

 ² T!IO j¾. c,fha Èhlr .ekSu

 ² fi!LH lghq;=j, § fia,hska" tkak;a jeks oE ksmoùfï §

 ² Tlaiscka c,fha Èhù ;sîu ksid c,c Ôùkag Yajikhg wjYH 

Tlaiscka c,fhka ,nd .; yels ùu

 ² isref¾ yd frÈms<sj, ;ejreKq oE fidaod yeÍu

 ² w,xlrK lghq;= ioyd j¾K .ekajQ c,h fhdod .ekSu
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mejreu  4'3

ødjlhla f,i c,h Ndú; jk fjk;a wjia:d ,ehsia;=jla 

ms<sfh, lrkak'

wu;r oekqug

 ² negß weisâ f,i y`ÿkajkafka c,h iu`. ñY% lr ;kql lrk 

,o idkaø i,a*shqßla wï,h hs'

 ² lD;%su úkdlsß f,i y÷kajkafka c,h iu`. ñY%lr ilid .;a 

weisála wï,h hs'

 ² kshñ; m%ñ;shg ieliQ c,Sh fidaähï laf,darhsâ ^¨Kq& 

ødjKhla fia,hska j¾.hla f,i fhdod .kq ,nhs'

mejreu  4'4

 ² úúO j¾Kfhka hq;= idhï ̂vhs j¾.& 

b;d iaj,am m%udKhla ne.ska c,fha 

Èh lr j¾Kj;a ødjK lsysmhla 

ilikak'

 ² tajd úúO yev;s ùÿre n`ÿkaj,g 

oukak'

 ² tjeks j¾Kj;a ø%djK tÈfkod 

Ôú;fha § fhdod .kakd wjia:d 

,ehsia;=jla ms<sfh, lrkak' 4'3 rEmh 

mejreu  4'5

 ² úúO me‚ îu j¾.j, f,an,a tl;= lrkak'

 ² tAjd ieliSfï § c,fha Èhlr we;s úúO øjH fudkjd±hs 

fidhd n,kak'

 ² tu øjHj, f,aLkhla ilikak'
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c,fha Èhù we;s oE fjka lr .ekSu m%fhdackj;a jk wjia:d

l%shdldrlu 4'2

 4'4  rEmh  

wjYH øjH (- ̈ Kq ødjKhla" jhska iamS%;= ,dïmqjla" bámkaoula"         

   áka mshkla

² ¨Kq ødjK iaj,amhla áka mshk 

u; ;nd r;a lrkak' 

r;a lsÍu i`oyd rEmfha ±lafjk 

f;mdj iy iam%s;= ,dïmqjla fyda 

m;=f,a ljq`tjla iys;" Ndú;fhka 

bj;a l< lsßmsá fmÜáhla yd o,ajk 

,o bámkaou fyda Ndú; lrkak' 

² ksÍlaIK igyka lrkak'

áka mshk u; iqÿ l=vla f,i ¨Kq ;ekam;a ù we;s whqre ksÍlaIKh 

l< yels h' 

we<" fod<" .x.d wdÈh f.dvìu isg uqyqog .,d hk úg fmdf<dfjys 

we;s úúO ,jK j¾. c,fha Èh fõ' b;d È.= ld,hla ;siafia fufia 

tl;= jQ ,jK ksid uqyqÿ c,h ¨Kq ri 

ù we;' uqyqÿ  c,fha jeämqru Èh ù we;s 

,jKh jkafka fidaähï laf,darhsâ h' ̈ Kq 

f,ajdhl § iQ¾h ;dmfhka uqyqÿ c,h jdIam 

lsÍfuka ¨Kq fyj;a fidaähï laf,darhsâ 

fjka lr .ekSu isÿ lrhs'

Wla Ydlfha hqIfhys we;af;a c,fha 

Èh jQ iqlafrdaia kï iSks j¾.hhs' Wla 

hqIfhys we;s c,h bj;a lsÍfuka iSks 

ksmojd .kq ,nhs'

 4'5 rEmh  ¨Kq f,ajdhla   

 4'6 rEmh  Wla Ydlhla   
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fmd,a Ydlfha uf,ka iSks ødjKhla ,nd 

.; yels h' tu Èhrh ó rd f,iska y`ÿkajkq 

,nhs' órdj, we;s c,h fldgila jdIam 

lsÍfuka meKs o c,h iïmQ¾Kfhka u 

jdIam lsÍfuka yl=re o ksmojkq ,nhs' ;,a 

yd ls;=,a Ydlj,ska o fufia meKs iy yl=re 

,nd .; yels h'

4'2   c,h isis,k ldrlhla f,i

WKqiqï fõ,djg ó yrl=ka jeks i;=ka c,fha ,e. isákjd Tn ±l 

we;' oyÈh ±uQ úfgl uqyqK" w;mh we,a c,fhka fidaod .ekSfuka 

isrerg isis,ila ,efnk nj Tn w;a±lSfuka okshss' tu wjia:dj, § 

isrer isis,a lsÍug c,hg yelshdjla ,enqfKa flfia o@

c,hg fndfyda ;dm m%udKhla ord .; yels h' 

fufia c,hg ;dmh ,nd .ekSfuka ndysr jia;=jl ;snQ ;dmh wvq lsÍug 

yels h' fuh c,fha isis,kldrl .=Khisis,kldrl .=Kh f,i ye¢kafõ' isis,kldrl 

.=Kh ksid c,hg isis,kldrlhla f,i l%shd l< yels h' 

c,fha isis,kldrl .=Kh mÍlaId lsÍug my; i|yka l%shdldrlfuys 

ksr; fjuq' 
 

l%shdldrlu 4'3

4'8 rEmh 

c,fha isis,kldrl .=Kh mÍlaId lsÍu

wjYH øjH(- îlr folla" mq¿ka" 
WIaK;ajudk folla

 ² tl iudk îlr folla imhd .kak' 
îlr folg u tl iudk mq¿ka 
m%udKhla tl;= lrkak'

 4'7 rEmh  fmd,a uf,ka órd ,nd 
.ekSu

mejreu  4'6

ødjlhla f,i c,fha Ndú; úoyd ±laùu i`oyd fmdaiagrhla 

ks¾udKh lrkak'
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 ² rEm igyfka ^rEmh 4'8& fmfkk mßÈ mq¿ka w;r WIaK;ajudk 

r`ojd WIAK;ajudkj, mdGdxl igyka lr .kak'

 ² tla îlrhl we;s mq¿ka c,fhka f;;a lr ál fõ,djla ;nkak'

 ² kej; WIAK;ajudkj, mdGdxl igyka lrkak'

 ² wdrïNl mdGdxl iu. miq mdGdxl ixikaokh lrkak'

c,fhka f;;a l< mq¿ka iys; WIAK;ajudkfha mdGdxlh my< f.dia 

we;s nj ksÍlaIKh l< yels h'

c,fha isis,kldrl .=Kh m%fhdackj;ajk wjia:d 

 4'9  rEmh

 ² jdykhla .uka lrkafka bkaOk 

oykh lsÍfuka ,nd .kakd 

Yla;sh u.sks' túg tkaðu 

wêl WIaK;ajhlg r;aù tys 

l%shdldß;ajh wek ysáhs' tkaðfï 

;dmh thg iïnkaO úlsrlhlg 

(Radiator) oud we;s c,h fyda l+,kaÜ (Coolant) u.ska ,nd .ekSu 

ksid tkaðu wêl f,i r;aùu md,kh fõ ^4'9 rEmh&'

 ² l¾udka;Yd,dj, úúO hka;% l%shdlrk úg ;dmh ksmofõ' 

c,h Ndú;fhka tu ;dmh bj;a lr .; yels fõ' fï i|yd 

jeo.;a jkafka  o c,fha isis,kldrl .=Khhs'

4'3   c,h Ôjfha udOHhla f,i

c,fha msyskñka isák u;aiHhl= 
c,fhka bj;g f.k ;enqjfyd;a 
u;aiHhdg ;j ÿrg;a Ôjh mj;ajd 
.ekSug yelsfõ o@

u;aiHhd ál fõ,djlska ñh hkq we;' 
Bg fya;=j l=ula úh yels o @

mejreu  4'7

isis,kldrlhla f,i c,h Ndú; jk fjk;a wjia:d ,ehsia;=jla 

ms<sfh, lrkak'

 4'10 rEmh 
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u;aiHhska Yajikhg wjYH Tlaiscka jdhqj ,nd .kafka c,fha Èhù 

we;s Tlaisckaj,sks' Tlaiscka Èh jQ c,h lru,a yryd .uka lrk úg 

reêr kd< ;=<g Tlaiscka we;=¿ lr .kq ,nhs'

c,h fkdue;s jqjfyd;a u;aiHhskag Tlaiscka ,nd .; fkdyels jkq 

we;' kshx iufha § c,h is£hdfuka oyia .Kka u;aiHhskag ;u Ôjh 

wysñ fõ'

 ² c,c Ôúkag ;u Ôú;h mj;ajd .ekSfï udOHhla f,i c,h jeo.;a 

fõ' c,fha Ôj;a jk u;aiHhska ^;s,dmshd" fl<j,a,d& laISrmdhSka   

^;,auiqka" fvd,a*ska& Wr.hska ^leianEjd" bÈnqjd" Èhnßhd& iy 

WNhÔùka ^ueähd& fï i|yd ksoiqka fõ' 

 ² YS; ld,j, § whsia ñÿk o c,dYj, whsia ;Ügq c,h u; mdù 

;sfnñka Bg my<skaa jQ c,h øj wjia:dfõu mj;S' tksid Ôùkag 

Ôj;aùug ;snQ udOH wysñ fkdfõ'

YS; rgj, whsia ñÿk c,dYj, whsia ;Ügqj isÿre lr ud`t w,a,d .kq 

,nhs'

c,h c,c Ôùkag Ôj;aùug udOHhla 

jQjdfiau" c,fha Ôj;a jk yd fkdjk 

ish¨ Ôùkaf.a o isrer ;=< isÿjk Ôj 

l%shd i`oyd udOHhla f,i l%shd lrhs'

wm .kakd wdydr ÔrKfhka iEfok  

.aÆfldaia ffi, ;=< § Tlaiscka iu`. 

m%;sl%shd lr Yla;sh ksmoùu we;=¿ 

ñksia isrer ;=< isÿjk ;j;a ridhksl 

m%;sl%shd .Kkdjla u isÿjkafka c,Sh 

udOHhl § h'

 ² wdydr ÔrKfhka isrerg Wrd .kakd fmdaIl" ffi, olajd mßjykh 

lrkafka reêrfhys Èhùfuka h' tys§ o mßjykh isÿjkafkaa c,Sh 

udOHhl § h'

 ² úgñka" LKsc ,jK" T!IO jeks oE wm isref¾ wjYH ia:dkj,g 

mßjykh lrkafka;a reêrfhys jQ c,h udOHhla f,i fhdod 

.ksñka h'

 ² isref¾ ffi, ;=< ksmofjk hQßhd jeks nysiai%dùh øjH ksmojk 

iA:dkj, isg neyer lrk wjhj olajd mßjykh lsÍu isÿ lrkafka 

reêrh u.ska c,Sh udOHhl h'

4'11 rEmh  whsia ;Ügq isÿrelr 
ud¿ we,a,Su  
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wu;r oekqug

 ² isrerg jeämqr .kakd fm%daàka úfhdackh ùfuka wlaudfõ § 

hQßhd ksmo fõ'

 ² tu hQßhd m%Odk jYfhka neyer flfrkafka c,Sh udOHhla jk 

uQ;% f,i h' oyÈh u.ska o hQßhd iq¿ m%udKhla neyer fõ'

ta wkqj Ôjfha meje;aug w;HjYH u jQ øjHhla f,i c,hg ysñjkafka 

iqúfYaIS ia:dkhls'

mejreu  4'8

c,h Ôú;h mj;ajd .ekSug c,h udOHhla lr.kakd Ôùka Ydl" 

i;=ka yd laIqø Ôùka f,i j¾. lr ì;a;s mqj;am;g ks¾udKhla 

ilia lrkak'

mejreu  4'9

udOHhla f,i c,fha Ndú; úoyd ±laùu i`oyd fmdaiagrhla 

ks¾udKh lrkak'

 ² c,h u.ska úúO ld¾h bgq flfrk w;r ødjlhla f,i" 

isis,k ldrlhla f,i yd udOHhla f,i bgq flfrk ld¾h 

bka m%Odk ;ekla .kshs'

 ² øjH Èhlr .ekSug;a" c,fha ÈhjQ øjHh fjka lr .ekSug;a 

c,fha ødjl .=Kh jeo.;a fõ'

 ² cSù foay ;=< isÿjk l%shdj,ska ;dmh ksmofõ' hka;% l%shdlrk 

úg ;dmh ksmofõ' c,h Ndú;fhka tu ;dmh bj;a lr .; 

yels fõ' fï i|yd jeo.;a jkafka c,fha isis,kldrl .=Khhs'

 ² c,rey cSùkag c,h cSj;aùug wjYH udOHhls'

 ² ish¨u cSùkag Ôjl%shd mj;ajd .ekSug c,h w;HjYH udOHhls'

idrdxYh
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wNHdih

1&  my; m%Yak i|yd § we;s ms<s;=re w;=ßka ksjerÈ fyda jvd;a    

.e<fmk fyda ms<s;=r f;darkak'

 01' c,fha jvd;a fyd¢ka Èhjk øjHhla jkafka my; tajdhska      

l=ula o@

      1' ks,a l=vq   2' ¨Kq l=vq   3' je,s     4' fmd,a f;,a

 02' jdyk tkaðu isis,a lsÍug c,h fhdod .kq ,nkafka c,h    

l=uk  ld¾hhla bgq lrk ksid o@

     1' ødjlhla f,i     2' udOHhla f,i 

     3' isis,kldrlhla f,i   4' mßjdrlhla f,i

2& iqÿiq jpk fhdod ysia;eka iïmQ¾K lrkak'

   01' uqyqÿ c,h ¨Kq ri ù we;af;a ''''''''''''''''''''''''''''''''''''''''''''''Èhùu  

       ksid h'

   02' uqyqÿ c,h jdIamSNjkh ùug bv yeÍfuka ''''''''''''''''''''''''''''''''

       ''''''''''''''''''''''''''''''''''''''''''''''''' ,nd .; yels h'

  03' Ydlj,g Lksc ,jK Wrd .ekSu myiq lrjkafka c,fha mj;akd 

'''''''''''''''''''''''''''''''''''''''''' .=Khhs'

   04' whsia leghla w;g .;aúg isis,ila ±fkkafka ''''''''''''''''''''''''''     

        '''''''''''''''''''''''' ka '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''g ;dmh .,d 

       hdu  ksid h'

05' ñksia isrer ;=< isÿjk Ôj l%shdj,g udOHhla f,i l%%shd        

lrkafka ''''''''''''''''''''''''''''''' hs'

mdßNdIsl jpk

ødjlh - Solvent 
ødjKh - Solution
ødjHh - Solute
isis,kldrlh  - Coolant
udOHh  - Medium 
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 wï, yd Niau05
 5'1   wï, yd Niau y÷kd .ekSu
Tn wdydrhg .kakd úúO m,;=re j¾. úúO rifhka hqla; jkqfha wehs 

lshd Tn is;d we;s o@

5'1 rEmh  úúO m,;=re j¾. 

tajdfha úúO rij,g fya;= jkafka tu m,;=re ;=< wvx.= jk úúO 

ridhksl ixfhda. nj Tn okakjd o@ fodvï" kdrx" ishU,d" wkakdis 

jeks fndfyda m,;=rej, weUq,a rihla we;s nj Tn w;a±lSfuka okS' 

wdydr rij;a lsÍug fhdod .kakd úkdlsß o" foys" ì,sx ;lald,s jeks 

foaj,a o weUq,a ri h' tajdfha weUq,a rig fya;=j wï, f,i ye¢kafjk 

ridhk øjHhla tajd ;=< wka;¾.; ùuhs'

ó ueiail= oIag l< úg wdmam fidavd wdf,am lrhs' wdudYfha we;sjk 

.eiag%hsáia fyj;a nfâ ±ú,a,g" ñ,ala T*a ue.akSishd fm;s úld .s,shs' 

mfiys wdï,sl;dj wvqlsÍug mig yqkq tl;= lrhs' wï, ksid we;sjk 

wys;lr ;;a;aj iukh lsÍug yqkq" wdmamfidavd" ñ,ala T*a ue.akSishd 

fhdod .; yels jQfha tajdfha wvx.= Niau f,i ye¢kafjk ridhksl 

øjHhla ksid h' inka jeks ,siaik iq¿ iajNdjhlska hqla; ùu Niauj, 

,laIKhls'

c,h" uoHidr" ¨Kq ødjKh" N+ñf;,a jeks foaj,a wï, fyda NIauj, 

.=K fkdolajhs' tjeks øjH WodiSk øjH f,i y÷kajkq ,nhs'
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5'2  ksjfia yd mdi,a úoHd.drfha we;s wï, yd Niau
ksfjiaj, Ndú; lrk fndfyda øjH fuka u úoHd.drfha Ndú; lrk 

ridhksl ixfhda. o tAjdfha .=K wkqj wï," Niau yd WodiSk øjH 

f,i j¾. lr ±laúh yels h'

wm by; wï," Niau yd WÞiSk øjH i|yd i,ld neÆ øjH fjkalr 

y÷kd .ekSug my; ±lafjk l%shdldrlfuys ksr; fjuq'

jou,a hqI wï, iuÕ tla j¾Khla o Niau iuÕ ;j;a j¾Khla o ,nd 

fok nj ksÍlaIKj,g wkqj Tng fmkS hkakg we;'

l%shdldrlu 5'1

wjYH øjH (¡ fmdl=re jou,a ;eïnQ c,h" foys hqI" úkdlsß" inka 

Èhr" yqkq Èhr" w¿ Èh l< c,h" ¨Kq 

ødjKh" c,h

l%uh (¡

 ² fmdl=re jo u,a c,fhaa ;ïnd ødjKhla 

ms<sfh, lrkak'

 ² my; j.=fõ i|yka c,Sh ødjKj, 

iudk mßud (2 ml muK) fjk fjku 

mÍlaId k<j,g oukak'

 ² jou,a hqI ;ïnd idÞ.;a ødjKfha ìxÿ 

fol ne.ska tu mÍlaId k<j,g tl;=lr fyd¢ka ñY% lrkak'  

 ² ,efnk ksÍlaIK my; wdldr j.=jl igyka lrkak'
5'1 j.=j 

c,Sh ødjKh
wï,o Niau o 

WodiSk o hk nj

jou,a hqI iu`. 

,nd fok j¾Kh

foys hqI wï,

úkdlsß wï,

inka Èhrh Niau

yqkq Èhrh Niau

w¿ ñY% lrk ,o c,h Niau

¨Kq ødjKh WodiSk

c,h WodiSk

5'2 rEmh  fmdl=re jo 
mqIamhla
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fuf,i wï, yd Niau iuÕ fjkia j¾K ,ndfok øjH o¾Yl f,i 

ye¢kafõ'

úoHd.drfha we;s ,sÜuia lvodis tjekakls' ,sÜuia lvodis j¾. folla 

we;' bka tla j¾.hla r;= ,sÜuia f,i y`ÿkajk w;r wfkla j¾.h 

ks,a ,sÜuia f,i y÷kajhs'

,sÜuia lvÞis Ndú;fhka wï," Niau yd WÞiSk øjH fjkalr 

y÷kd .ekSug my; ±lafjk l%shdldrlu isÿ lruq'

r;= ,sÜuiaks,a ,sÜuia
5'3 rEmh  

l%shdldrlu 5'2

l%shdldrlu 5'1 i|yd fhdod.;a c,Sh ødjKj,g jou,a hqI 

fjkqjg ks,a ,sÜuia yd r;= ,sÜuia lvodis tl;=lr l%shdldrlu 

isÿ lr n,kak' ksÍlaIK iqÿiq mßÈ j.=jl jd¾;d lrkak'

Tfí ksÍlaIK my; igyk iuÕ ixikaokh lrkak' 

,sÜuia j¾.h wï, iu`. j¾Kh Niau iu`. j¾Kh
WodiSk øjH iu`. 

j¾Kh

r;= ,sÜuia

ks,a ,sÜuia

fï wkqj"

 ² wï, u.ska ks,a ,sÜuiaj, j¾Kh r;= meyehg yrjk nj;a" r;= 

,sÜuiaj, j¾Kh fjkia fkdlrk nj;a ;yjqre fõ'

 ² Niau u.ska r;= ,sÜuiaj, j¾Kh ks,a meyehg yrjk nj;a ks,a 

,sÜuiaj, j¾Kh fjkia fkdlrk nj;a ;yjqre fõ'
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 ² WÞiSk øjH ks,a ,sÜuiaj, fyda r;= ,sÜuiaj, j¾Kh fjkia 

fkdlrk nj;a ;yjqre fõ'

iajdNdúl mßirfha we;s úúO øjH u.ska o¾Yl ilid .; yels h' 

tjeks o¾Yl lsysmhla my; olajd we;'

² fmdl=re jo u,a ;ïnd .;a hqI ² .sß;s,a, u,a ;,d.;a hqI 

² ks,a lgfrd¿ u,a ;ïnd .;a hqI ² mqjla ;eïnQ c,h

² ly ;eïnQ c,h ² r;= f.dajd ;ïnd idÞ.;a hqI

by; i|yka l< o¾Ylj,ska lsysmhla ms<sfh, lr my; ±lafjk 

l%shdldrlu isÿ lruq'

l%shdldrlu 5'3

øj$ødjK idod .;a o¾Yl

ly ;eïnQ c,h

foys hqI

úkdlsß

yqkq Èhrh

inka Èhr

Ieïmq ødjKhla

fidavd j;=r

wj¾K isis,a îu

¨qKq ødjKh

iSks ødjKh

.aÆfldaia ødjKh

N+ñf;,a

mßirfha we;s øjHj,ska o¾Yl lsysmhla idÞ .kak' tu o¾Ylj,ska 

ìxÿ lsysmh ne.ska j.=fõ ±lafjk øj$ødjKj,g tl;= lrkak' 

ksÍlaIKh jk j¾Kh j.=fõ wÞ< ;ek igyka lrkak'
5'2 j.=j 

tla tla o¾Yl ,ndfok j¾K úm¾hdih mokï lrf.k by; 

l%shdldrlfuys Ndú; l< øj/ødjK wï," Niau yd WÞiSk øjH f,i 

j¾. lrkak'
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mdi,a úoHd.drfha we;s wï, yd Niau y÷kd .ekSug mejreu 5'1 ys 

ksr; fjuq'

mejreu 5'1

úoHd .=re;=ud $ .=re;=ñhf.a iydh we;sj wï," Niau j¾. oud we;s 

n÷kaj, fyda ojgkfha i|yka f;dr;=re ksÍlaIKh lr úoHd.drfha 

we;s wï, yd Niauj, ,ehsia;=jla ms<sfh, lrkak' tys § wï, fyda 

Niau iam¾Yfhka je<lSug j. n,d.kak'

mdi,a úoHd.drfha jeä jYfhka Ndú; jk wï, lsysmhla f,i 

i,a*shqßla wï,h" khsÜßla wï,h yd yhsâfrdlaf,daßla wï,h ±laúh 

yels h'

i,a*shqßla wï,h khsá%la wï,h yhsâfrdlaf,daßla wï,h
5'4 rEmh   wï, lsysmhla

úoHd.drfha jeä jYfhka Ndú; jk Niau lsysmhla f,i fidaähï 

yhsâfrdlaihsâ" fmdgEishï yhsâfrdlaihsâ yd le,aishï yhsâfrdlaihsâ 

±laúh yels h'

fidaähï yhsâfrdlaihsâ fmdgEishï yhsâfrdlaihsâ

5'5 rEmh   Niau lsysmhla
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,sÜuiaj,g wu;rj wï," Niau yd WÞiSk øjH y÷kd .ekSu i|yd 

úoHd.drfha § my; øjH Ndú; l< yels h'

● pH lvÞis

● *sfkdma;e,Ska o¾Ylh

● fu;s,a Tf¾kaÊ o¾Ylh

úúO o¾Yl wï, Niau yuqfõ § olajk j¾K úm¾hdi my; j.=.; 

lr we;'

5'3 j.=j  -úúO o¾Yl wï, Niau yuqfõ § olajk j¾K úm¾hdi 

o¾Ylh o¾Ylfha iajNdjh wï, iu`. 
,nd fok 
j¾Kh

Niau iu`. 
,nd fok 
j¾Kh

ks,a ,sÜuia ks,a mdg lvodis má 
úfYaIhls'

r;= ks,a mdg 
^j¾K 

fjkila 
fkdfõ&

r;= ,sÜuia r;= mdg lvodis má 
úfYaIhls'

r;= ^j¾K 
fjkila 
fkdfõ' &

ks,a 

pH lvodis ly mdg lvodis má 
úfYaIhls'

r;=" ;eô,s" 
ly

;o fld<" 
ks,a" 
oï

*sfkdma;e,Ska iqÿ meye;s l=vq 
úfYaIhls' fïjd 
uoHidrfha 
^t;fkda,a fyda 
Y,H iam%s;=&  Èh lr 
.ekSfuka wj¾K 
ødjKhla idod.kq 
,nhs'

wj¾K frdai 

fu;s,a Tf¾kaÊ 
^ó;hs,a 
Tf¾kaÊ&

lymdg l=vq 
úfYaIhls' c,fha 
Èhlr .ekSfuka 
lymdg ødjKhla 
idod .kq ,efí'

r;= ly 
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 ² pH lvodis

 wï,  Niau

 WÞiSk

5'6 rEmh 

5'7 rEmh 

5'8 rEmh 

*sfkdma;e,Ska l=vq
msfkdma;e,Ska   

ødjKh

wï, iuÕ 
,ndfok j¾Kh

Niau iuÕ 
,ndfok 
j¾Kh

ó;hs,a Tf¾kaÊ l=vq ó;hs,a Tf¾kaÊ 
ødjKh

wï, iuÕ 
,ndfok j¾Kh

Niau iuÕ 
,ndfok j¾Kh

1 2 3 4 5 6 7 8 9 10 11 12 13 14

pH lvÞis Ndú;fhka wï," Niau yd WÞiSk øjH fjkalr y÷kd .ekSug 

my; l%shdldrlfuys ksr; fjuq'
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l%shdldrlu 5'4
wjYH øjH (¡ pH lvÞis" 5'3 l%shdldrlfï Ndú; l< øj/ødjK

l%shd ms<sfj, (¡ l%shdldrlu 5'3 ys i|yka øj$ødjKj,g pH lvÞis 

tl;=lr j¾Kh imhd we;s mßudKh iuÕ ii|kak'

wkqrEm wxl wkqj Tn Ndú; l< ødjK fm< .iajkak'

 ² 1" 2" 3" 4" 5" 6 j¾K ,nd fok øjH wï, f,i;a"

 ² 8" 9" 10" 11" 12" 13" 14 j¾K ,nd fok øjH Niau f,i;a

 ² 7 j¾Kh ,nd fok øjH WÞiSk øjH f,i;a ±laúh yels h'

l%shdldrlu 5'5

wjYH øjH (¡ ;kql yhsâfrdlaf,daßla wï,h" ;kql i,a*shqßla 

wï,h" ;kql fidaähï yhsâfrdlaihsâ ødjKh" ;kql le,aishï 

yhsfv%dfrdlaihsâ ødjKh

l%shd ms<sfj, (¡ úoHd .=re;=ud$.=re;=ñh úiska ,nd fok by; 

øjKj,g ks,a ,sÜuia" r;= ,sÜuia" pH lvÞis" *sfkdma;e,Ska" 

fu;s,a Tf¾kaÊ o¾Ylj,ska mÍlaId lr ksÍlaIK igyka lrkak' 

wï, yd Niau fjka lr j.=.; lrkak'

 ² tÈfkod lghq;=j, § fuka u úoHd.dr mÍlaIdj,§ o wï," Niau 

yd WodiSk øjH iq,nj Ndú; lrhs'

 ² wï, yd Niau y÷kd .ekSu tÈfkod Ôú;fha § m%fhdackj;a fõ'

 ² wï," Niau yd WÞiSk øjH y÷kd .ekSug úúO o¾Yl Ndú; flf¾'

 ² foys" úkdlsß" ishU,d" f.drld ksjfia § Ndú; jk wdï,sl øjH 

lsysmhla i|yd ksoiqka fõ' 

 ² i,a*shqßla wï,h" yhsâfrdlaf,daßla wï,h" khsá%la wï,h 

úoHd.drfha Ndú; jk wï, lsysmhla i|yd ksoiqka fõ'

 ² inka" yqkq" Ieïmq" w¿ ksjfia § Ndú; jk Ndiañl øjH lsysmhls'

 ² fidaähï yhsâfrdlaihsâ" le,aishï yhsâfrdlaihsâ úoHd.drfha 

Ndú; jk Niau lsysmhla i|yd ksoiqka fõ'

 ² iSks" ¨kq" N+ñf;,a" .aÆfldaia" wdÈh ksjfia § Ndú; jk WÞiSk 

øjH fõ'

idrdxYh
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wNHdi

 ² my; m%Yakj,g § we;s ms<s;=re w;=ßka ksjerÈ fyda jvd;a .e<fmk 

ms<s;=r f;darkak'

(01) wï, wvx.= øjH muKla wka;¾.; jk ms<s;=r l=ula o@

     1& foys" inka" ¨Kq

 2& yqkq" ¨Kq" úkdlsß

 3& úkdlsß" foys" ishT,d

 4& ¨Kq" úkdlsß" foys

(02) r;= ,sÜuiaj, j¾Kh ks,a meyehg yrjkafka"

    1& ¨Kq ødjKh hs' 2& yqkq Èhrh hs' 3& fodvï hqI hs' 4& c,h hs'

(03) úoHd.drfha Ndú; lrk o¾Ylhla jkafka"

    1& fidaähï yhsâfrdlaihsâ h' 2& ó;hs,a Tf¾kaÊ h' 

    3& i,a*shqßla wï,h h'        4& le,aishï yhsâfrdlaihsâ h'

(04)  úoHd.drfha Ndú; lrk pH lvodisj, j¾Kh l=ula o@

     1& ly   2& ks,a  3& r;=  4& oï

(05) my; i|yka l=uk c,Sh ødjKhlg *sfkdmaa;e,Ska ±uQ úg   

    frdai mdg fõ o@

     1& ;kql i,a*shqßla wï,h   2& fidaähï yhsâfrdlaihsâ

     3& ;kql khsá%la wï,h   4& fidavd j;=r

 wï," Niau yd WodiSk .=K fmkajk ødjK ;=kla A, B yd C f,i 

kï l< n`ÿka ;=klg oud we;' tla tla ødjKhg ks,a yd r;= 

,sÜuia ±uQ úg ,enqKq j¾K my; j.=fõ ±lafõ'

A ødjKh B ødjKh C ødjKh

ks,a ,sÜuia ±uQ úg ks,a mdg ks,a mdg r;= mdg

r;= ,sÜuia ±uQ úg r;= mdg ks,a mdg r;= mdg   
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1'  wdï,sl .=K fmkajk ødjKh l=ula o@

2'  Ndiañl .=K fmkajk ødjKh l=ula o@

3'  WodiSk .=K fmkajk ødjKh l=ula o@

4'  tla Ndckhl ;snqfKa c,h kï c,h ;snQ Ndckh kï lr ;snQ 

bx.%Sis wl=r l=ula o @

mdßNdIsl jpk
wï,h   - Acid
Niauh   - Base
WÞiSk øjH      - Neutral substance 
o¾Yl           - Indicators
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 6'1   mDIaGjxYSka yd wmDIaGjxYSka

i;a;aj f,dalh i;=ka ñ,shk .Kklska iukaú; fõ' Tjqka w;r w;sYh 

mq¿,a úúO;ajhla we;' 

mejreu 6'1

 ² mdi,a j;a; ksÍlaIKh lr tys olakg ,efnk i;=ka oi fofkl= 

y`ÿkd f.k kï lrkak' 

 ² tu i;=ka úúO ,laIK mokï lr .ksñka ldKavj,g fjka 

lrkak' 

 ² Tn i;=ka ldKavj,g fjka l< wdldrh Tfí lKavdhfï ñ;=rka 

úiska fjka l< wdldrh iu. ixikaokh lrkak 

úúO ks¾Kdhl mokï lr .ksñka Tn iy Tfí ñ;=rka i;=ka ldKavj,g 

fjka lrkakg we;' ixprK l%uh" foay yevh" YÍr j¾Kh" YÍr 

m%udKh yd fmdaIKh ,nd .ekSfï l%uh tjeks ks¾Kdhl lsysmhls' 

fï wkqj i;a;ajhska w;r mq¿,a úúO;ajhla we;s nj Tng wjfndaO 

jkakg we;' ñksid o i;a;aj f,dalfha tla idudðlfhls'

ñksid

leianEjd f.d¿fn,a,d .evú,d

lmqgd ll=¿jd w,shd ueähd

i;a;aj úúO;ajh06
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yel/,a,d

msUqrd ;drdjd iuk,hd

mie`.s,a,d ud¿jd jjq,d

6'1 rEmh   úúO i;a;aj úfYaI lsysmhla

fld`ÿ 

weg fm<

6'2 rEmh   ñksidf.a wiaÓ iels,a,

i;a;aj f,dalh ;=< i;a;aj úfYaI b;d 

úYd, ixLHdjla we;' fuu i;a;aj 

úfYaI kï lsÍu" y÷kd .ekSu myiq ùu 

ms‚i fuka u Ôùka ms<sn|j wOHhkh 

lsÍfï myiqj i|yd o i;=ka ldKavj,g 

fjka lr ;sfí' úúO ks¾Kdhl mokï 

lr.ksñka Tn i;=ka ldKav .; l< 

wdldrh isysm;a lrkak' mshUd hEu hk 

ixprK l%uh mokï lrf.k i;=ka 

ldKav lsÍfï § jjq,d" iuk,hd" lmqgd 

jeks i;=ka tlu ldKavhg jefÜ' tfy;a 

tu i;=kaf.a wfkl=;a ,laIK ie,l+ 

úg úYd, úúO;ajhla fmkajhs' tneúka 

úoHd;aulj i;=ka ldKav lsÍfï l%uhl 

wjYH;djla u;= fõ'

mdi,a úoHd.drfha ;sfnk ñksia iels,a,l rEmigykla fyd`Èka 

ksÍlaIKh lrkak' 6'2 rEmfha fmkajd we;s mßÈ ysia lnf,a msgqmi 
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isg isriaj my<g Èfjk wiaÓ fm<la we;s nj Tng ±l .; yelsjkq 

we;' Tfí YÍrfha msg fmfoi ^mDIaÁh m%foaYh& iam¾Y lr tu wiaÓ 

fm< y÷kd .kak' tu wiaÓ fm< fld`ÿweg fm< fyj;a lfYarej f,i 

ye`Èkafõ'

ñksid we;=¿ fndfyda i;=kag fujeks fld÷weg fm<la mj;S' 6'3 

rEmigyk ksÍlaIKh lr i;=kaf.a fld÷weg fmf<ys iajNdjh y`ÿkd 

.kak' 

6'3 rEmh   fld`ÿweg fm< iys; i;a;aj iels,s lsysmhla

ud¿jdf.a iels,a,

fld`ÿweg 
fm< 

f.ïndf.a iels,a,

meianrdf.a iels,a,

lsUq,df.a iels,a,

w,shdf.a  iels,a,

fld`ÿweg 
fm< 

fld`ÿweg 
fm< 

wm wjg mßirfha olakg ,efnk we;eï i;=kag fld`ÿweg fm<la 

ke;' fld`ÿweg fm<la olakg fkdue;s i;a;aj úfYaI lsysmhla my; 

±lafõ' 

l+ve,a,d iuk,hd l=reñKshd
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biaid f.d¿fn,a,d ul=¿jd
6'4 rEmh   fld`ÿweg fm<la fkdue;s i;a;aj úfYaI lsysmhla

fï wkqj i;=ka fld`ÿweg fm<la we;s yd fld`ÿweg fm<la ke;s i;=ka 
hkqfjka ldKav l< yels h' 

fld÷weg fm<la we;s i;=ka mDIaGjxYSka f,i o fld÷weg fm<la ke;s 

i;=ka wmDIaGjxYSka f,i o ye¢kafõ'

fld÷weg fm<la we;s i;=ka ^mDIaGjxYSka&

fld÷weg fm<la ke;s i;=ka ^wmDIaGjxYSka&
i;=ka 

mßirfha Ôj;a jk mDIaGjxYSka yd wmDIaGjxYSka ;jÿrg;a y`ÿkd .ekSu 

i`oyd 6'2 mejrefuys ksr;jkak'  

mejreu 6'2

uqyqÿ fjr< wdY%s;j yuqjk i;a;aj úfYaI lsysmhla we;=<;a rEmhla 

my; ±lafõ' Tjqka mDIaGjxYSka yd wmDIaGjxYSka f,i ldKav follg 

fjka lrkak'

1' uqyqÿ  ,sysKshd  2' leianEjd

3' u;aiH úfYaIhla 4' biaid

5' ;dmi ll=¿jd 6' fomshka fn,a,d

7' mie`.s,a,d  8' uqqyqÿ u,

 9' f.d¿fn,a,d  10' mKqjd
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5

2

7

3

4

8

6
9

10

1

6'5 rEmh   uqyqÿ fjr< wdY%s; j yuqjk i;a;aj úfYaI lsysmhla

Tn i;=ka fjka l< wdldrh my; i`oyka j.=j iu. ii`od n,kak'

wu;r oekqug

mDIaGjxYSka ;jÿrg;a my; i`oyka ldKavj,g fnod ±laúh yels h'

 ² u;aiHhska  ² WNh Ôùka ² Wr.hska

 ² mlaISka ² CISrmdhska

mDIaGjxYSka wmDIaGjxYSka

uqyqÿ  ,sysKshd

u;aiH úfYaIhla

leianEjd

;dmi ll=¿jd

mieÕs,a,d

uqyqÿ fn,a,d

f.d¿fn,a,d

biaid

mKqjd 

uqyqÿ u,

6'1 j.=j 
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nq,;a ymhdy,au,a oKaähd fudard fl<j,a,d

A-u;aiHhska

B-WNh Ôùka

f.ïnd ueähdmKq f.ïnd i,ukaord

C --Wr.hka

leianEjd lgqiaid khd lsUq,d

D--mlaISka

Wl=iaid ms,syqvqjd fmd,alsÉpd ly l=re,a,d

E--ËSrmdhSka

f,akd jjq,d fvd,a*ska uqjd
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my; i`oyka l%shdldrlfuys ksr; fjñka tys olakg ,efnk i;=ka" 

mDIaGjxYSka yd wmDIaGjxYSka f,i ldKavj,g fjka lrkak'

 6'2   Ôùka mßirhg olajk wkqj¾;k

i;=ka úúO mßirj, Ôj;a fõ' c,h" f.dvìu" jdhqf.da,h  fuka u 

fjk;a Ôùka u; yd Ôùka ;=< o i;a;= fjfi;s' fï yereKq úg ysu 

u;" .eUqre uqyqÿ m;=f,a iy ldka;drj, o mjd Ôj;a jk i;=ka we;' 

Tjqkag tu wys;lr mßir ;;a;aj hgf;a mjd Ôj;a ùug yelshdj ,eî 

l%shdldrlu 6'1
isiqjl= úiska w|sk ,o jkdka;rhl rEmhla my; olajd we;' 

tys isák i;=ka y÷kd .kak'

tu i;=ka ish¨ fokdu mDIaGjxYSka yd wmDIaGjxYSka f,i 

ldKav follg fjka lrkak'

mDIaGjxYSka wmDIaGjxYSka

''''''''''''''''''''''''''''''

''''''''''''''''''''''''''''''

''''''''''''''''''''''''''''''

''''''''''''''''''''''''''''''

''''''''''''''''''''''''''''''

''''''''''''''''''''''''''''''

''''''''''''''''''''''''''''''

''''''''''''''''''''''''''''''

''''''''''''''''''''''''''''''

''''''''''''''''''''''''''''''

6'6  rEmh 
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we;af;a tu i;=kag tu mßirhg yev .eiSug we;s yelshdj ksid h'
 
i;=ka ;u mßirhg olajk yev.eiSï wkqj¾;kwkqj¾;k f,i ye¢kafõ' 

fuu wkqj¾;k Tjqkaf.a úúO wjYH;d ^ksoiqka (¡ wdydr" jdiia:dk" 

wdrlaIdj& imqrd .ekSug Woõ fõ' tuÕska Ôùyq mßirh ;=< ish meje;au 

;yjqre lr .ks;s'

i;a;ajhskaf.a meje;au i|yd j¾Kh WmldÍ jk wdldrh

iuyr i;a;aj úfYaI ;u YÍr j¾Kh ;ud isák mßirh iu. .e<mSu 

u.ska ish meje;au ;yjqre lr .ekSug wkqj¾;k olajhs' ta ms<sn`o 

fidhd ne,Sug my; l%shdldrlfuys ksr; jkak'

l%shdldrlu 6'2

wjYH øjH (- l=vd m%udKfha brgq len,s ishhla muK" r;=" fld<" 

iqÿ yd ÿUqre j¾K ^brgq len,s fjkqjg gQ;amsla$ 

Toothpicks Ndú; l< yels h'&

 l%uh (-

 ² tla j¾Khlska 25 ne.ska brgq len,s j¾K .kajkak'

 ² j¾K lrk ,o brgq len,s ishhu ;K msÜgkshl wyUq 

f,i úiqrejd yßkak'

 ² isiqka y;r fofkl= úiska tlu wjia:dfõ § brgq len,s 

weys£ug mgka .kak' 

 ² m<uqj weys|Su wjika lf<a l=uk j¾Kfha brgq len,s o@ 

wjidkhg weys| wjika lf<a l=uk j¾Kfha brgq len,s o@

 ² ±ka fuu brgq len,s ish,a,u fndr¿ fmd<jl úiqrejd 

yßkak' 

 ² m<uq wdldrhgu tAjd weys£ug ie,eia jQ úg wjidkhgu 

weys| wjika lrkafka l=uk j¾Kfha brgq len,s o@ 

 ² ±ka  fï wdldrhg úúO mßirj, fuu l%shdldrlu isÿ 

lrkak'
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;K msÜgksfha § Tn úiska wjidkhg u weys| .kakg we;af;a fld< 

meye;s brgq len,s nj ksiel h' thg fya;=j ;K fld<j, fld< 

meyeh iu. brgq len,sj, fld< meyeh b;d fyd`Èka uqiq ù ;sîuhs' 

túg tajd fyd`Èka fjkalr y`ÿkd .ekSu wmyiq fõ' 

tfia u fndr¿ fmd<jl ÿUqre mdg brgq len,s wjidkhg weys| .kakg 

we;' Bg fya;= jkakg we;af;a ÿUqre mdg fndr¿j,ska tajd fjka lr 

y`ÿkd .ekSu wmyiq ùuhs' 

my; mska;+rj, 6'7 rEmh ±lafjk i;a;ajhska mßirfha j¾Khg fyd`Èka 

.e<mS we;s whqre ksÍlaIKh lrkak'

i,nhd

6'7 rEmh   mßirhg .e<mS isák i;=ka lsysmfofkla

fmar fld<hd ;Kfld<fm;a;d

iuk,hd weyegq,a,do<Uqjd

mejreu 6'3

by; ±lajQ 6'7 rEmh weiqßka my; olajd we;s j.=j iïmQ¾K lrkak'by; ±lajQ 6'7 rEmh weiqßka my; olajd we;s j.=j iïmQ¾K lrkak'

i;a;ajhdf.a

ku

mßirh mßirfha

j¾Kh

YÍr

j¾Kh

;Kfld< fm;a;d

fmar fld<hd

iuk,hd

o<Uqjd

weyegq,a,d

i,nhd

Ydl m;%

fmar Ydl m;%

mqIam

Ydl m;%

Ydl w;=

Ydl l`o

''''''''''''''''''''''

'''''''''''''''''''''

'''''''''''''''''''''

'''''''''''''''''''''

'''''''''''''''''''''

'''''''''''''''''''''

'''''''''''''''''''''

'''''''''''''''''''''

'''''''''''''''''''''

'''''''''''''''''''''

'''''''''''''''''''''

'''''''''''''''''''''
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fï wdldrhg fndfyda i;=ka ;u mßirh yd .e<mSu ksid úf,damShhkag 

myiqfjka o¾Ykh fkdù wdrlaId ùu isÿ fõ'

YÍrfha j¾Kh mßirfha j¾Kh iu. .e<mSu ksid i;a;ajhska myiqfjka 

mßirfhka fjka lr .ekSu wmyiq ùu  fõYdka;rh fõYdka;rh f,i ye`Èkafõ'

fõYdka;rh ksid i;a;ajhskag my; i`oyka jdis w;a fõ'

i;=kaf.a YÍr j¾Kh Tjqka Ôj;a jk mßirh iu. ukdj uqiq ù we;s 

ksid úf,damShhkag ;u f.dÿre tljr y`ÿkd .ekSu wmyiq fõ' tneúka 

fndfyda i;=kag úf,damShhkaf.ka wdrlaId ùug yelshdj ,eî we;'

6'8 rEmh  f.dÿrlg udk 

n,k Èúfhla

úf,damShkaf.ka wdrlaId ùug fuka u f.dÿre 

myiqfjka fidhd .ekSug o i;=kag ;u YÍr 

j¾Kh WmldÍ jk wjia:d we;' 

ksoiqka (- Èúhdf.a YÍrh ¥ú,s meye;s ùu 

iy mq,a,s msysàu ksid fjk;a i;=kag Tjqka 

myiqfjka y`ÿkd.; fkdyels h' fï ksid 

f.dÿrg fkdfmkSs f.dÿr lrd <Õdùug Èúhdg 

yelshdj ,efí'

tfuka u mßirfha isÿjk fjkialï wkqj tu mßirfha fkd keiS 

Ôj;a ùu i|yd o i;=kag ;u j¾Kh WmldÍ jQ wjia:d ;sfí'

wu;r oekqug

ì%;dkHfha uekafpiag¾ kqjr l,lg by; § Biston betularia 
keue;s iqÿ iy l¿ meye;s i,n úfYaIhla olakg ,enqKs' iqÿ 

meye;s i,nhska mßirhg iqÿiq j¾K ±Íu ksid úf,damShhkaf.ka 

wdrlaId jQ w;r l¿ meye;s i,nhska myiqfjka úf,damShhkaf.a 

f.dÿre njg m;a úh' kuq;a ld¾ñl úma,jhg miq mßirh ÿ¾j¾K 

ùu ksid l¿ meye;s i,nhska wdrlaId ù iqÿ meye;s i,nhska 

úf,damShhkag f.dÿre úh' 
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6'9 rEmh   YÍr j¾Kh fjkia lr .; yels lgqiq 
úfYaIhla

iuyr lgqiq j¾.j,  

j¾Kh Ôj;a jk mßirh 

wkqj fjkia fõ' 

mejreu 6'4

fõYdka;rh fmkajk i;=ka i|yd yels ;rï muK y`ÿkd .kak' 

Tjqkaf.a mska;+r tl;=jla ilia lrkak'

i;a;ajhkaf.a meje;au i|yd yevh WmldÍ jk wdldrh

i;a;ajhkag wdrlaIdj i|yd YÍr j¾Kh jeo.;a jk wdldrhg u 
ixprKh i|yd YÍrfha yevh o jeo.;a fõ' ta ms<sn`oj fidhd ne,Sug 

my; l%shdldrlfuys ksr; fjuq'

l%shdldrlu 6'3
ixprKh i|yd YÍrfha yevh jeo.;a jk wdldrh fidhd ne,Su

wjYH øjH (- nKavlald lr,a lsysmhla" 50cm muK È. kQ,a len,s 

folla" l=vd laf,a .=,s folla" w,afmks;s

l%uh (- rEmfha ±lafjk wdldrhg nKavlald lr,a lmd ilid .kak'

AA
B

C
CB

fif,dafÜmaA

A

lmd ilia lr .;a nKavlald lr,aj,g my; ±lafjk wdldrhg l=vd 

nrla iïnkaO lr.kak'

iudk m%udKfha 
l=vd laf,a .=,siudk È.e;s kQ,aw,afmfk;a;

w,afmfk;a;

A

B C

A

  



úoHdj |  i;a;aj úúO;ajh 85

rEmfha ±lafjk wdldrhg ilia lr .;a È.ska iudk nKavlald jHQy 

fol tlu ;eáhl c,fha .uka lsÍug i,iajkak'

laf,a .=,s
c,h

nKavlald jHqy

fuu jHQy folu c,fha tlu fõ.fhka .uka lrkafka o ke;fyd;a 

tla tla jHQyfha fõ. fjkia±hs ksÍlaIKh lrkak'

B-C jHQyh fofl<jr W,a yevhla .kS' fujeks jHQyhla wkdl+, yev;s 

jHQyhla f,i ye¢kaúh yels h' A-A jHqyh" wkdl+, yevhla fkdorhs'

wkdl+, yevh

6'10 rEmh  wkdl+, yevh iys; 
u;aiHhl= yd mlaIshl=

u;aiHhd

mlaIshd

l=vd laf,a .=,s fol my<g .uka lrk úg 
nKavlald lr,a fol ;eáfha jQ c,h Èf.a 
.uka lrhs' wkdl+, yev;s jHQyh wfkla 
jHQyhg jvd l,ska ;eáh fl<jrg .uka 
lrkq Tng olskakg yelsjkq we;'

wkdl+, yevh iys; i;=ka isyshg k`.d 
.kak'

fndfyda mlaISka fuka u u;aiHhka o wkdl+, 
yevh iys; nj Tng fmfkkq we;'

c,fhys iy jd;fhys Ôj;a jk i;=kag 
ixprKfha § c,h fyda jd;h u.ska we;slrk 
ndOdj ^m%;sfrdaOh& uevmeje;aùug wkdl+, 
yevh wdOdr jk nj meyeÈ,s h'

u;aiHhkaf.a fuka u mlaISkaf.a o YÍr wkdl+, yevhla f.k we;af;a 
ixprKh ld¾hlaIu lsÍu i|yd h' Ôùka olajk wkdl+, yevh 
Wmfhda.s lrf.k .=jka hdkd yd fcÜhdkd ksmoùu wdrïN flreKs'
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 6'3   Ôùka j¾.SlrKh i`oyd fofnÿï iqÑ Ndú;h

6 fY%aKsfha § fofnÿï iqÑ Ndú;fhka Ydl m;% lsysmhla ldKav.; 

lr.;a wdldrh isysm;a lrkak' Ôùkaf.a hï ,laIKhla mokï lrf.k 

tu ,laIKh Ôùhd ;=< mej;Su fyda fkdmej;Su ^we;s fyda ke;s nj& 

wkqj Ôùka j¾. lsÍu fofnÿï iqÑ l%uh f,i y`ÿkajhs' fuys § f;dard 

.kakd ,laIK myiqfjka ksÍlaIKh l< yels ndysr ,laIK ùu jvd;a 

iqÿiq h' 

fofnÿï iqÑhl ,laIK

² myiqfjka fjkalr ±laúh yels ,laIKhla f;dard .ekSu

² jrlg tl ,laIKhla muKla we;s $ ke;s wdldrhg fjka lsÍu

² wjidkfha § tl Ôúfhla$ øjHhla muKla isák fia fjka lsÍu

my; olajd we;af;a i;a;ajhka lsysmfokl= fofnÿï iqÑhla wdOdrfhka 

j¾. lr we;s wdldrhhs'

l=l=<d" f.d¿fn,a,d" ud¿jd" f.ïnd" lgqiaid" khd

mdo ke;
f.d¿fn,a,d" ud¿jd"

khd

mdo we;

f.ïnd" lgqiaid"

l=l=<d

mdo y;rla we;

lgqiaid" f.ïnd

 mdo y;rla ke;

l=l=<d

 j,s.hla 
we;

lgqiaid

 j,s.hla 
ke;

f.ïnd

 jr,a we;

ud¿jd

 jr,a ke;
f.d¿fn,a,d"

khd

 ndysr 

ljphla we;

f.d¿fn,a,d

 ndysr 

ljphla ke;

khd

i;=ka

fï wdldrhg my; olajd we;s Ydl o fofnÿï iqÑhla wdOdrfhka j¾. 

l< yels h'
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wU" uvq" fmar" fmd,a" ksÈl=ïnd

l| w;= fn§ ke;

fmd,a" uvq

l| w;= fn§ we;

wU" fmar" ksÈl=ïnd

lgq iys; Ydl

ksÈl=ïnd

lgq rys; Ydl

wU" fmar

îc rdYshla we;

fmar

mqIam 

ygfkd.kakd Ydl

uvq

wU
îc rdYshla ke;

Ydl

mqIam 

yg.kakd Ydl

fmd,a

Ydl iy i;=ka fofnÿï iqÑhla u.ska ldKav lsÍfuka Tjqka myiqfjka 

fjka lr y÷kd .ekSug yels jk nj Tng wjfndaO jkakg we;'

mejreu 6'5

 ² mdi,a j;af;a$ f.j;af;a isák mlaISka ksÍlaIKh lrkak'

 ² tu mlaISkaf.a úúO ,laIK mokï lr .ksñka fofnÿï iqÑhla 

ilia lrkak'
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 ² i;=ka m%Odk jYfhka fld÷weg fm<la iys; yd fld÷weg fm<la 

rys; i;=ka f,i ldKav follg fnÈh yels h'

 ² fld÷weg fm<la iys; i;=ka mDIaGjxYSka f,i ye¢kafjk w;r 

fld÷weg fm<la rys; i;=ka wmDIaGjxYSka f,i ye¢kafõ'

 ² mDIaGjxYSka w;r iudklï fuka u wiudklï o olakg ,efí'

 ² Ôùka ;u meje;au i|yd mßirhg wkqj olajk úúO yev.eiSï 

wkqj¾;k f,i ye`Èkafõ'

 ² ;u YÍr j¾Kh iy YÍr yevh Ôj;a jk mßirhg wkqj 

wkqj¾;kh jQ Ôùka ffcj f,dalfha olakg ,efí'

 ² m%Odk jYfhka ndysr ,laIK fhdod .ksñka Ôùka j¾. lsÍu 

i|yd fofnÿï iqÑ Ndú; flf¾'

idrdxYh

wNHdi
1. ksjerÈ ms<s;=r f;darkak'

i)' mDIaGjxYSka muKla we;=<;a jk ms<s;=r f;darkak'

a. .jhd" f.d¿fn,a,d" lmqgd  b. iuk,hd" f.a l=re,a,d" jjq,d

c. yQkd" ;,f.dhd" lsUq,d      d. ll=¿jd" biaid" fudard

ii)' wmDIaGjxYshl= jkqfha"

a. f.ïnd h'      b. uqyqÿ wYajhd h'     c. biaid h'     d. .er`ähd h'

2' i;=ka ,ehsia;=jla my; ±lafõ'

;,f.dhd"  uÿrejd" f,akd" Æ,d" ;,auid" lmqgd" jjq,d" ll=¿jd" 

.jhd" iuk,hd" ó ueiaid" f.dakqiaid" yel/,a,d
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i) by; ,ehsia;=fõ we;s i;a;ajhska mDIaGjxYSka yd wmDIaGjxYSka 

f,i fjka lrkak'

ii) fuu mDIAGjxYS i;=ka we;=<;a lr fofnÿï iqÑhla f.dv k.kak'

3' 

i)  fõYdka;rh fmkajk i;=ka ;sfofkl= kï lrkak'

ii) fõYdka;rh ksid i;=kag ie,iS we;s jdis ;=kla  i|yka lrkak' ta 

i|yd ksoiqka fokak' 

4' my; ±lafjk Ôùka Tjqka Ôj;a jk mßirhg wkqj olajk wkqj¾;k 

folla ,shkak'

 u;aiHhd  - jr,a msysàu - wkdl+, yevh

 weyegq,a,d - '''''''''''''''''''''' - ''''''''''''''''''''''

 l=re,a,d  - '''''''''''''''''''''' - ''''''''''''''''''''''

 yel/,a,d - '''''''''''''''''''''' - ''''''''''''''''''''''

 fldagqjkaod - '''''''''''''''''''''' - ''''''''''''''''''''''

 o<Uqjd  - '''''''''''''''''''''' - ''''''''''''''''''''''

mdßNdIsl jpk

mDIaGjxYSka       Vertebrates
wmDIaGjxYSka     Invertebrates
wkqj¾;k      Adaptation
fõYdka;rh      Camouflage
wkdl+, yevh      

fofnÿï iqÑh      

Streamlined shape
Dichotomous key

-
-
-
-
-
-
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Yla;s wdldr iy Ndú;07
tÈfkod Ôú;fha § wm úiska fndfyda ld¾h isÿ lrkq ,efí' tmuKla 

fkdj i;=ka" hka;% iQ;% wdÈh o úúO ld¾h isÿ lrhs' tjeks wjia:d 

lsysmhla i`oyd ksoiqka 7'1 rEmfha oelafõ'

jdykhla .uka lsÍu nrla tiùu mxldjla 
lrleùu

Èùu

7'1 rEmh   

by; i`oyka l< ld¾hj,g wu;rj tÈfkod Ôú;fha § isÿ lrkq ,nk 

;j;a fndfyda ld¾h we;' tjeks ld¾h i`oyd Tng ksoiqka oelaúh 

yels o @

mejreu 7'1

 ² tÈfkod Ôú;fha § ld¾h isÿ lrk wjia:d i`oyd ksoiqka myla 

olajkak'

ñksid" hka;% iQ;% fuka u i;=ka o ld¾h isÿ lrk nj Tng meyeÈ,s 

jkq we;' ld¾hh lsÍu i`oyd ñksidg fukau wfkl=;a jia;+kag o 

wjYH jkafka fudkjdo hkak oeka wms i,ld n,uq' fï i`oyd 7'1 yd 

7'2 l%shdldrlïj, fhfouq'
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l%shdldrlu 7'1
wjYH øjH (-  2 cm muK m<, iy 
30 cm muK È. nhsisl,a áhqí máhla 
fyda wefokiq¨ fjk;a máhla" óg¾ 
rE,la 

l%uh (- rn¾ máh tla tla isiqjdg ,nd 
§ yels;dla fomig wÈk f,i Wmfoia 
fokak' tla tla isiqjd úiska wÈkq ,nk 
Wmßu È. m%udKh igyka lr .kak'

7'1 j.=j 

ku wÈk ,o Wmßu È.

 ² isiqka úiska rn¾ máh wÈk ,o ÿr m%udKh fjkia ùug 

fya;=j idlÉPd lrkak'

 ² rn¾ máh we§ug Tjqka mdúÉÑ lf<a l=ula o@

7'2 rEmh     

l%shdldrlu 7'2

wjYH øjH (-  ógr 1 muK È. kQ,la" wdOdrlhla" 

.,a leghla

l%uh (- 

²  .,a legh kQf,ys fl<jrl .eg .ikak' 

²  kQf,ys wfkla fl<jr wdOdrlh u; fyda 

fjk;a WÑ; ia:dkhl t,a,kak'

²  .,a legh u; w;ska ;,a¨jla fhdokak'

² .,a legh p,kh jk whqre fyd¢ka ksÍlaIKh 

  lrkak' 

7'3 rEmh  kQ,l 
t,aÆ .,a leghl 

p,s;h



úoHdj | Yla;s wdldr iy Ndú;hka92

 ² .,a legh p,kh jk ÿr l%ufhka wvq ùug fya;=j Tng i`oyka 

l< yels o @

 ² ksYap, jQ .,a legh kej; p,kh lsÍu i`oyd Tn wkq.ukh 

lrk l%shdud¾.h idlÉPd lrkak'

ld¾hhla isÿùu i|yd we§ula fyda ;,a¨lsÍula u.ska jia;=jla p,kh 

ùula isÿ úh hq;= h' Tn úiska isÿ lrk ,o l%shdldrlu 7'1 ys rn¾ máh 

we§fï§;a" l%shdldrlu 7'2 ys .,a legh p,kh lsÍfï§;a ld¾hhla isÿ 

ù we;s nj meyeÈ,s fõ'

 ² ld¾h lsÍug we;s yelshdj Yla;sh f,i ye`Èkafõ' 

 ² Yla;sh uksk wka;¾ cd;sl tallh cQ,a (J) fõ'

iEu ld¾hhla isÿ lsÍu i`oyd u Yla;sh wjYH fõ' isÿ lrk ld¾hh 

m%udKh jeäjk úg ta i`oyd fhÈh hq;= Yla;sh o jeä fõ' ksoiqkla 

f,i l%shdldrlu 7'2 ys .,a legh jvd wE;lg p,kh lrùug kï" 

fmrg jvd jeä Yla;shla Tn úiska iemhsh hq;= h'

Yla;sh tlsfklg fjkia wdldr .Kkdjlska mj;S' ld¾hh lsÍfï 

yelshdj fyj;a Yla;sh mej;sh yels úúO wdldr ms<sn`oj oeka i,ld 

n,uq' fï i`oyd tlsfklg fjkia ld¾h lsysmhla isÿ lrk wjia:d 

iy tys § wmg oelsh yels tlsfklg fjkia Yla;s wdldr ms<sn`oj ;j 

ÿrg;a wjOdkh fhduq lruq'

tlsfklg fjkia Yla;s wdldr úúO ld¾h i`oyd Ndú; lrhs' wm úiska 

isÿ lrkq ,nk úúO ld¾h i`oyd Ndú; jk Yla;s wdldr fudkjd o 

hkak Tng fjkalr oelaúh yels o@ fï i`oyd 7'3 l%shdldrlu isÿ 

lruq'

l%shdldrlu 7'3
Yla;s wdldr y`ÿkd .ekSu

my; i`oyka øjH imhd .kak'

wjYH øjH (-  úÿ,s mkaoï n,anh"  úh<s fldaI yd jh¾ len,s" 
negßfhka l%shdlrk ì;a;s Trf,daiqj"  ix.S; y`v ksmojk iqn 

me;=ï m;"  nhsisl,a vhskfudaj"  .=jka úÿ,s hka;%h" negß fyda 

ÿKq u.ska l%shd lrk úúO l%Svd NdKav" úÿ,s fudagr" fïi 

Trf,daiqj 
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l%uh (- 

 ² isiqka lKavdhï jYfhka fn§ imhk ,o WmlrKj, 
l%shdldß;ajh wOHhkh lrkak'

 ² tla tla WmlrKh l%shd lsÍu i`oyd uQ,sl jQ Yla;s wdldrh 
y÷kd .kak'

 ² WmlrK l%shd;aul ùfï § we;sjk fjk;a Yla;s wdldr ;sfí 
kï tajd o y÷kd .kak'

 ² Tfí ksÍlaIK weiqfrka my; j.=j iïmq¾K lrkak'

7'4 rEmh 

j.=j 7'2 

WmlrKh l%shd;aul lsÍug uQ,sl jQ
Yla;s wdldrh

l%shd;aul ùfï § we;sjk fjk;a 
Yla;s wdldr

úÿ,s n,anh úoHq;a Yla;sh wdf,dal Yla;sh" ;dm Yla;sh

fndfyda wjia:dj, § yuqjk Yla;s wdldr lsysmhla l%shdldrlu 7'3 ys 

§ Tn y`ÿkd .kakg we;' fïjdhska fndfyduhla úúO ld¾h i`oyd 

nyq, j fhdod .kq ,efí' l%shdldrlu 7'3ys § y`ÿkd.;a m%Odk Yla;s 

wdldr lsysmhla my; mßÈ ,ehsia;= .; l< yels h'

  ● pd,l Yla;sh  ● ;dmc Yla;sh 

  ● úNj Yla;sh  ● ridhksl Yla;sh

  ● úoHq;a Yla;sh         ● wdf,dal Yla;sh 

  ● èjks$Yíoh Yla;sh  
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Tn y`ÿkd.;a Yla;s wdldr lsysmhla ms<sn`oj ;j ÿrg;a wOHhkh lruq'

 7'1   pd,l Yla;sh

wm yg fndfyda wjia:dj, § p,khla iys; foA yuq fõ' ksoiqka lsysmhla 

f,i iq<`." .uka lrk r:hla" .,d hk c, myrla" p,kh jk .,a 

leghla jeks foa oelaúh yels h'

p,kh jkakd jQ jia;= i;=j lsishï Yla;shla ;sfío hkak fidhd n,uq'

l%shdldrlu 7'4

wjYH øjH -  ;yvqj,ska idod.;a ;, nurhla ^lsr, uQählg ;yvq 

len,s iú lsÍfuka&" lïì l+rla" fnda,hla" .uka lrk fi,a,ï 

ldrhla" .,a leghla" c, fíiula

l%uh - 

²  fïih u; fnda,hla ksYap,j ;nd ta fj; .uka lrk fi,a,ï 

ldrh tjkak'

²  ksYap, c,hg .,a leghla oukak'

²  c, lrduh újD; lr ;, nurh w,a,d n,kak'

²  Tfí ksÍlaIK yd ta i`oyd fya;= idlÉPd lrkak'

7'5 rEmh  

l%shdldrlu 7'4 ys iEu wjia:djl § u lsishï ld¾hhla isÿjQ nj Tng 

ksÍlaIKh jkakg we;' ta i`oyd wjYH Yla;sh ,enqfKa flfia oehs 

Tng lsj yels o @
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by; wjia:dj, § ld¾h isÿùug wjYH Yla;sh ,enqfKa p,kh jk 

fohla$jia;=jla u.sks'

ksoiqka (- .,d hk c,h" p,kh jk .,a legh

fï wkqj p,kh jk jia;=jla i;=j Yla;shla mj;sk nj meyeÈ,s jkq 

we;'

² p,kh jk jia;=jla i;= Yla;sh pd,l Yla;sh f,i ye¢kafõ'

uqyqÿ r< i;= pd,l Yla;sh u.ska úÿ,sh 

W;amdokh" iq<x i;= pd,l Yla;sh u.ska OdkH 

weUÍu" c,h fmdïm lsÍu" úÿ,sh ksIamdokh 

wdÈh o isÿ lrhs' c, úÿ,s n,d.drhl  

úÿ,s W;amdokh  lrkqfha c,h i;= pd,l 

Yla;sfhks'

mejreu 7'2

 ² pd,l Yla;sh Ndú;fhka tÈfkÞ Ôú;fha § ld¾h isÿ lrk 
wjia:d ,ehsia;= .; lrkak'

Yla;s mßKdukh

Yla;s wdldr u.ska ld¾h lr .ekSfï § tajd fjk;a Yla;s wdldr njg 

mßj¾;kh jk wjia:d wmg yuq fõ'

ksoiqkla f,i iq<`. i;= pd,l Yla;sfhka úÿ,sh W;amdokh lrk 

wjia:djla i,luq' tys § pd,l Yla;sh" iq<x fuda, iïnkaO vhskfudaj 

u.ska úoHq;a Yla;sh njg mßj¾;kh ùu isÿ fõ' 

tla Yla;s wdldrhla fjk;a Yla;s wdldrhla njg m;a ùu Yla;s 

mßKdukh f,i ye¢kafõ' 

iq<`. u.ska úÿ,sh ksIamdokh lsÍfï §  isÿjk Yla;s mßKdukh my; 

wdldrhg oelaúh yels h'

  pd,l Yla;sh              úoHq;a Yla;sh
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iaj wOHhk wNHdi

1' my; i`oyka tla tla wjia:dj, § isÿjk Yla;s mßKdukh oeka    

   Tng ,shd oelaúh yels o@

 ¸'  úÿ,s n,anhlska wdf,dalh ,nd .ekSu

 ¸¸' vhskfudajlska úÿ,sh ksmojd .ekSu

 7.2   úNj Yla;sh
.,d hk c, myrla i;=j pd,l Yla;sh 

mj;S' tu.ska úúO ld¾h isÿ lr .; 

yels nj wms oksuq' ksoiqka f,i ;< 

nurhla  lrleùu ±laúh yels h' 

tfy;a c,h .,d hdug wjYH Yla;sh 

,enqfKa flfia o hkak ms<sn| Tn is;d 

ne¨jd o@ iEu  ia:dkhlu we;s c,hg 

.,d hdfï yelshdj ;sfí o@

iEu úgu .,d hdulg ,la jkqfha by< 

ia:dkhl  we;s c,hhs' ksoiqkla f,i 

by< gexlshl fyda by< m%foaYhl 

c,dYhla ;=< we;s c,h ±laúh yels h' 

tkï by< ia:dkhl we;s  c,h ;=< 

Yla;sh .nvd ù we;s nj;a tu c,hg 

ld¾hh  lsÍfï yelshdjla we;s nj;a 

meyeÈ,s fõ'

jhska lsÍu u.ska l%shd lrk Trf,daiqjla 

fyda fi,a,ï ldrhla i,ld n,uq' jhska 

lsÍfï § isÿjkafka i¾ms, ÿkakla t;Suhs' 

ÿkak t;Sfï § isÿjkafka ta ;=< Yla;sh .nvd ùuhs' t;eka isg WmlrKh  

l%shd lsÍug wjYH Yla;sh imhkqfha t;+ ÿkak u.sks' ÿkak t;Sfï § 

tys yevh fjkia ùu isÿ fõ' 

² msysàfï fjkila ksid fyda yevh fjkia ùula ksid jia;=jla ;=< 

.nvd jk Yla;sh úNj Yla;sh f,i ye¢kafõ'

t;Sug fmr t;Sfuka miq 

7'7 rEmh  i¾ms, ÿkak 

7'6 rEmh  by< ia:dkhlska c,h 
my<g .,d tAu
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7'8 rEmh  - ÿkak iys; Trf,daiqjl we;=<; 
fldgila

by< c,dYhl we;s c,fha;a" 

T;k ,o ÿkakla ;=<;a .nvd 

ù we;af;a úNj Yla;sh nj oeka 

Tng meyeÈ,s jkq we;' ÿkak È. 

yeÍfï § tys .nvd ù we;s úNj 

Yla;sh l%ufhka pd,l Yla;sh 

njg m;a fõ' 

l%shdldrlu 7'5
fi,a,ï lr;a;hla iE§u

wjYH øjH (-  ysia áka tlla fyda kQ,a T;k fndìkhla" rn¾ máhla" 

20 cm la muK È. iúu;a lïìhla

l%uh (- 

 ² áka tl ia:dk follska isÿre lr 

rn¾ máhla ta ;=<ska hjkak' ^rEmfha 

mßÈ&

 ² lïì kjd tys fofl<jr rn¾ máh 

.eg .ikak'

 ² Tn ilid.;a fi,a,ï lr;a;fhys 

frdaoh w;ska lrleùfuka rn¾ máh 

T;d.kak'

 ² oeka fi,a,ï lr;a;h fïih u; 

;nd ksÍlaIKh lrkak' 

 ² fi,a,ï lr;a;h ;jÿrg;a w,xldr f,i ks¾udKh lrk 

whqre i,ld n,kak'

 ² fi,a,ï lr;a;h p,kh ùu i`oyd wjYH Yla;sh ,enqfKa  

flfia o@ 

7'9 rEmh 
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1'  úNj Yla;sh .nvd l< yels wjia:d myla ioyka lrkak'

iaj wOHhk wNHdi

úNj Yla;sh yd pd,l Yla;sh hk Yla;s wdldr fmdÿfõ hdka;%sl 

Yla;sh f,i y÷kajhs'

 7'3   úoHq;a Yla;sh

úoHq;h m%fhdackj;a Yla;shla nj Tn úiska wOHhkh lr we;' tu 

lreKq isysm;a lrñka l%shdldrlu 7'6 ys fhfouq'

l%shdldrlu 7'6
 ² úÿ,sh Ndú;fhka isÿ lrkq ,nk ld¾h isysm;a lrñka 

úoHq;h m%fhdackhg .kakd wjia:d ,ehsia;= .; lrkak'

 ² Tn lKavdhu igyka l< lreKq idlÉPd lrkak'

Tn igyka l< lreKq iuyrla my; rEm igyka ;=< ;sfí o 

hkak mÍlaId lrkak'

fudagrhla lrleùu fi,a,ï ldrhla l%shdlrùu

n,anhla oe,aùu bia;%slalhlska frÈ ue§u

7'10 rEmh  

fndfyda ld¾h bgqlr .ekSu i`oyd wjYH jk Yla;shla f,i úoHq;a 

Yla;sh kï l< yels h' úoHq;a Yla;sh u.ska úÿ,s mxld lrleùu" 

c,h fmdïm lsÍu" wdf,dalh ksmojd .ekSu" ;dmh ksmojd .ekSu jeks 

m%fhdack rdYshla ,nd .; yels h'
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úoHq;a Yla;sfhka l%shd lrk WmlrK lsysmhla yd tAjdfha m%fhdack 

oelafjk my; j.=j iïmQ¾K lrkak'
j.=j 7'3

WmlrKh m%fhdackh

l=vd úÿ,s fudagrh

mß.Klh

úÿ,s bia;%slalh

 

l%shdldrlu 7'7
úÿ,sfhka l%shd lrk iSkqjla iE§u

wjYH øjH (- 

lsr, wenhla fyda rn¾ wenhla" ,E,s lene,a,la ̂10 cm x 10 cm&" 
úÿ,s fudagrhla" iSkq mshkla" ;yvq lene,a,la"  úh<sfldaI 
folla"  hlv weK yd jh¾ len,s

l%uh (- 

 ² hlv weKh u.ska ,E,s lene,a, u; iSkq mshk iïnkaO 
lrkak'

 ² úÿ,s fudagrfha welai,hg lsr, wenh iú lrkak'

 ² úÿ,s fudagrhg iïnkaO l< lsr, 
wenh hka;ï iSkq mshfka .Efjk 
f,i úÿ,s fudagrh ,E,a,g iú 
lrkak ^;yvqj u.ska&'

 ² úh<s fldaI u.ska fudagrhg úÿ,sh 
imhkak'

 ² iSkq y`v wefik f,i iSkq mshk 
iy úÿ,s fudagrh ilikak'

 ² iSkqj l%shd;aul ùfï § isÿjk Yla;s 
mßKdukh ,shd olajkak'

 ² fuu WmlrKh ;j ÿrg;a jeä ÈhqKq lr.; yels l%u 
idlÉPd lrkak'

7'11 rEmh  
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 7'4   èjks ^Yío& Yla;sh
.s.sreï y~ we;sjk we;eï wjia:dj, § Tn ksjfia fodr cfka, 

foorkq Tn w;a ú`o we;' jdykhl wêl k,d y`v we;eïúg lkg 

fõokdldÍ fõ' l=re¨ y`v" ñysß ix.S; y`v jeks Yío i`oyd wm we¨ï 

lrkjd fuka u wñysß Yío i`oyd wm olajkafka wlue;a;ls' Yío i;=j 

o Yla;sh mj;S' fï ms<sn`o wjfndaO lr .ekSu i`oyd my; l%shdldrlu 

isÿ lruq'

l%shdldrlu 7'8

wjYH øjH (-.=jka úÿ,s hka;%hla" lvodishla" l=vd fmd,siaghÍka 

len,s lsysmhla

l%uh (-

 ² .=jka úÿ,s hka;%h Wvq w;g ;nd tys 

7'12 rEmh  

y`v ;rula jeä lrkak'

 ² lvodis fld<h u; l=vd fmd,siaghÍka 

len,s lsysmhla ;nd .=jka úÿ,s 

hka;%hg by<ska w,a,kak'

 ² ksÍlaIK igyka lr.kak'

 ² Yíoh ksid lvodish fooÍu fuka u fmd,siaghÍka len,s by< - 
my< p,kh ùu ksÍlaIKh l< yels h' tkï Yíoh i;=j  Yla;shla 
we;snj meyeÈ<s fõ'

 ² Yíoh i;= Yla;sh y`ÿkajkqfha èjks Yla;sh f,i h' .=jka úÿ,s 

hka;%hla ;=< y`v ksmoùfï § isÿjk Yla;s mßKdukh my; mßÈ fõ'

         úoHq;a Yla;sh              èjks Yla;sh

wu;r oekqug

foaYkhla fyda /iaùula jeks wjia:djl idudkH lgyf~ys we;s 

èjks Yla;sh m%udKj;a fkdjk neúka úoHq;h Ndú;fhka  èjksh 

j¾Okh lr úldYkh lrhs' fï i`oyd Ndú; lrk hka;% Yío 

úldYk hka;% f,i ye`oskafõ'
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mejreu 7'3

 ² èjks Yla;sh m%fhdackj;a f,i Ndú; lrk wjia:d y;rla kï 
lrkak

 7'5  wdf,dal Yla;sh
wdf,dalh u.ska wmg ,efnk jeo.;a m%fhdackhla kï fmkSu we;s 
ùuhs' fï ksid wdf,dalh ksmojd .ekSug w;S;fha isg wo olajd úúO 
Wml%u Ndú; lrhs' tfiau yß; Ydl úiska wdydr ksmoùu fyj;a 

m%NdixYaf,aIKh i`oyd o wdf,dal Yla;sh Ndú; lrhs'

7'13 rEmh 

mejreu 7'4

 ² wdf,dal m%Nj iy tajdfha 

wdf,dalh ksmoùu i`oyd 

Ndú; lr we;s øjH j.=.; 

lrkak' 

wdf,dal m%Njh wdf,dalh ksmoùu i`oyd Ndú; lr we;s øjH

úÿ,s mkaou úh<s fldaI

bámkaou '''''''''''''''''''''''''''''''''''''''''''''''''

mkaou$yq¿ w;a; '''''''''''''''''''''''''''''''''''''''''''''''''

l=mams ,dïmqj '''''''''''''''''''''''''''''''''''''''''''''''''

j.=j 7'4 

fmkSu we;s lr .ekSug wu;rj wdf,dalh Ndú;fhka isÿ lr .kakd 
;j;a ld¾h fndfyda h' bka tla ld¾hhla f,i úÿ,sh W;amdokh 
oelaúh yels h'

l%shdldrlu 7'9
wjYH øjH (- iQ¾h fldaIh" úÿ,s fudagrh" úÿ,s 
mkaoï n,anh

l%uh (- ² iQ¾h fldaIhg úÿ,s fudagrh iúlr 
wdf,dalhg ksrdjrKh lrkak'

 ² ksÍlaIK igyka lr.kak'

 ² úÿ,s fudagrh bj;a lr úÿ,s mkaoï n,anh iïnkaO lrkak'

 ² ksÍlaIK u.ska meyeÈ,s jkafka l=ula oehs idlÉPd lrkak'

7'14 rEmh 
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by; l%shdldrlfuys§ úÿ,s fudagrh yd úÿ,s n,anh l%shd;aul jQfha 

wdf,dal Yla;sh ksid h' fï wkqj wdf,dal Yla;sh úúO ld¾h i`oyd 

fhdod.; yels nj ;jÿrg;a meyeÈ,s jkq we;'

mDÓúh u;g wdf,dalh iemfhk m%Odk m%Njh jkafka iQ¾hhd h'

Èkm;d úYd, wdf,dal Yla;s m%udKhla iQ¾hhdf.a isg mDÓú ;,h u; 

m;s; jQj o m%fhdackj;a f,i fhdod .kqfha tu Yla;sfhka b;d iq`t 

m%udKhls' b;d úYd, Yla;s m%udKhla wmf;a hhs' tneúka j¾;udkfha 

iQ¾hhdf.ka ,efnk wdf,dal Yla;sh jeämqr Ndú;hg .ekSug fhduq 

fjñka mj;S'

iQ¾h fldaIhla u.ska úÿ,sh W;amdokfha § isÿjk Yla;s mßKdukh

wdf,dal Yla;sh          úoHq;a Yla;sh

wdf,dalh i;= Yla;sh Ndú;fhka yß; Ydl úiska wdydr ksmojhs' 

fuu l%shdj,sh m%NdixYaf,aIKh f,i ye¢kafõ' 

tys § wdf,dal Yla;sh wdydr ;=< .nvd fjhs' uq¿ uy;a ffcj 

f,dalhgu Yla;sh imhkafka fuu wdydr u.sks'

iaj wOHhk wNHdi

1'  wdf,dal Yla;sh m%fhdackhg .kakd fjk;a wjia:d ,ehsia;= .; 

lrkak'

 7'6  ;dmc Yla;sh

.sks ue,hla wdikakfha isák úg Tng l=ula oefka o@ tfia wmg 

oefkkqfha ;dmc Yla;shhs'

fndfyda ld¾h lr.ekSu i`oyd jeo.;a jk b;d m%fhdackj;a Yla;shla 

f,i ;dmc Yla;sh ye¢kaúh yels h'

wmf.a wdydr fõ, ieliSu i`oyd fuka u fjk;a fndfyda ld¾h 

i`oyd o ;dmc Yla;sh Ndú; lrhs' 

;dmc Yla;sh ms<sn`oj wjfndaO lr .ekSu i`oyd 7'10 l%shdldrlu isÿ 

lruq'
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l%shdldrlu 7'10
wjYH øjH (- ùÿre fnda;,hla ^750 ml&" th 

.s,a,úh yels m%udKfha n`ÿkla" neÆkhla

l%uh (- 

 ² ysia fnda;,fha lgg neÆkh iú lrkak'

 ² fnda;,h WKq j;=r iys; n÷fkys fiñka 

.s,ajkak'

 ² ksÍlaIK igyka lrkak' 

 ² ksÍlaIK i`oyd fya;= idlÉPd lrkak'

7'15 rEmh   

neÆkh úYd, ùug fya;=j ;dmh i;= Yla;sh u.ska n`ÿk ;=< we;s jQ 
jd;fha mßudj jeä lsÍuhs'

;dm Yla;sh u.ska l< yels foa fndfyda h' ;dmh i;= Yla;sh u.ska 
isÿjk ;j;a oE lsysmhla l%shdldrlu 7'11 u.ska Tng meyeÈ,s jkq we;'

l%shdldrlu 7'11
wjYH øjH (- bá mkaoula" PVC nghla" lvodishla" c,h 

iaj,amhla oeuQ lelEreï k<hla" mÍlaId k< w`vqj" fldaj w`vqj

l%uh (-

 ² bá mkaou o,ajkak'

 ² lvÞish bá mkaoï 

oe,a,g <x lr 

n,kak'

 ² PVC ngh r;a lr kjkak'

 ² c,h iys; mÍlaId k<h ;Èka r;a lrkak'

 ² tla tla wjia:dj i`oyd ksÍlaIK igyka lrkak'

 ² ksÍlaIK i`oyd fya;+ idlÉPd lrkak'

7'16 rEmh    

;dmh ksid øjHj, yevh fjkia ùu" WKq ùu" .sks .ekSu" jdIam ùu" 

j¾Kh fjkia ùu jeks foA isÿ fõ' óg fya;=j ;dmh i;= Yla;shhs'
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j¾;udkfha ;dmc Yla;sh Ndú;fhka úÿ,s W;amdokh" yqud, tkaðka 

l%shdlrùu we;=¿ ;j;a ld¾h isÿ lrkq ,efí'  ;dmc Yla;sh Ndú;fhka 

l%shd;aul jk wegjqula ks¾udKh lruq' 

yqud, nurhla iE§u

wjYH øjH (- l=vd f,day áka tlla" we¨ñkshï 

;yvqjla" lsr, wenhla" lïì len,s" f;mdj" 

odylh

l%uh (-

 ² áka n÷fka mshk u; l=vd isÿrla úÈkak' 

 ² áka n÷k ;=<g c,h iaj,amhla tla lr mshk 

jikak'

 ² lsr, wenhg ;yvq len,s iú lsÍfuka iE¥ ;, 

nurh isÿrg by<ska r|jkak' ^fï i`oyd lïì 

len,s fhdod.; yels h'&

 ² wegjqu f;mdj u; ;nd odylfhka r;a lrkak'

 ² ksÍlaIK i`oyd fya;= idlÉPd lrkak'

7'17 rEmh   

l%shdldrlu 7'12

by; wdldrhg yqud,fhka l%shd lrk úYd, ;, nurj,g vhskfuda 

iïnkaO lr lrleùfuka ;dm n,d.drj, úÿ,sh ksmojd.kq ,nhs'

7'18 rEmh   ;dm úÿ,s n,d.drhl fldgia

iaj wOHhk wNHdi

1'  ;dm úÿ,s n,d.drhl isÿjk Yla;s mßKdukh ,shkak
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iq<x we;sùu" c, pl%h l%shd lsÍu" frÈ úh<Su wd§ ld¾h i`oyd jeo.;a 

jkafka o ;dmc Yla;shhs'

mejreu 7'5

 ² tÈfkÞ Ôú;fha § ;dmc Yla;sh Ndú; lrk wjia:d myla ,ehsia;= 

.; lrkak'

 7'7  ridhksl Yla;sh

ridhksl øjH >k" øj fyda jdhq f,i mej;sh yels h' fndfyduhla 

ridhksl øjH ;=< wêl Yla;shla .nvd ù mj;S'

ridhksl øjH ;=< .nvd ù we;s Yla;sh ridhksl Yla;sh f,i ye¢kafõ'

ridhksl øjH ;=< .nvd ù we;s Yla;sh fyj;a ridhksl Yla;sh 

ms<sn`o j wjfndaO lr .ekSu i`oyd my; l%shdldrlfuys fhfouq'

l%shdldrlu 7'13

wjYH øjH (- bá mkaou" .sks fmÜáh" ;kql 

yhsfv%dlaf,daßla wï,h" ue.akSishï má lene,a," 

mÍlaId k<h

l%uh (-

 ² .sks l+rla o,ajd ksÍlaIKh lrkak'

 ² bá mkaou o,ajd fïih u; iú lrkak' ñks;a;= 

lsysmhla ksÍlaIKh lr Tn ksÍlaIK igyka 

lrkak'

 ² ;kql yhsfv%dlaf,daßla wï,h iys; mÍlaId 

k<hg ue.akSishï má lene,a, oukak' 

ksÍlaIK igyka lrkak' 7'19 rEmh  
ridhksl úm¾Hdi 

lsysmhla

bá mkaou" ;kql yhsfv%dlaf,daßla wï,h" ue.akSishï má lene,a," 
.sks l+r wdÈh ridhksl øjH fõ' Tn óg fmr wOHhkh l< úh<s 
fldaIh ;=< o wka;¾.; jkafka ridhksl øjHhhs' l%shdldrlu 7'13 ys 
§ ksoyia jQfha ridhksl øjH ;=< .nvd ù ;snQ Yla;shhs'
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mejreu 7'6

 ² ridhksl Yla;sh fjk;a Yla;shla njg m;ajk wjia:d fidhd 

n,d ,shd olajkak'

wm .kakd wdydr" N+ñf;,a" or jeks bkaOk j¾." r;s[a[d" .sks l+re 

yd fndaïn jeks úkdYldÍ øjHj, l%shdldÍ;ajhg fhdod f.k we;af;a 

o ridhk øjHj, wvx.= ridhksl Yla;shhs'

úh<s fldaIhlska úoHq;h ksmoùfï § isÿjk Yla;s mßKdukh

 
ridhksl Yla;sh          úoHq;a Yla;sh

wm fuf;la wOHhkh l< Yla;s wdldrj,g wu;rj ;j;a fndfyda 

Yla;s wdldr mj;S' tajd ms<sn`o bÈß fY%a‚j, § wOHhkh lrkq we;'

 ² ld¾h lsÍu i`oyd Yla;sh wjYH fõ'

 ² úúO ld¾h i`oyd fhdod .kakd úúO Yla;s wdldr mj;S' tajd 

lsysmhla kï hdka;%sl Yla;sh" úoHq;a Yla;sh" wdf,dal Yla;sh" 

;dmc Yla;sh" èjks Yla;sh iy ridhksl Yla;shhs'

 ² tla Yla;s wdldrhla fjk;a Yla;s wdldrhla njg m;a lsÍu Yla;s 

mßKdukhhs'

 ² wm Ndú; lrk fndfyda WmlrK l%shd;aulùfï § tla Yla;s 

wdldrhla fjk;a Yla;s wdldr njg mßj¾;kh ùu isÿ fõ'

idrdxYh
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1' pkaøldka; kï YsIHhd mdi,a meñfKkafka nia r:fhks' tys 

k<dj by< y`vlska hqla; h' nia r:h ;=< wdf,dalh we;s lsÍug 

úÿ,s nqnq`M iú lr we;' fndfyda fõ,djla Odjkh lrk úg nia 

r:fha tkaðu wi, r;a ùu isÿ fõ'

I. nia r:h ;=< y÷kd.; yels Yla;s wdldr y;rla ,shkak'

II. r:h ;=< úúO Yla;s we;s lsÍu i`oyd uQ,sl jQ Yla;s j¾.h l=ula o@

III. Tn i`oyka l< tla tla Yla;s wdldrh u.ska ,nd .; yels fjk;a 

m%fhdack ;=k ne.ska i|yka lrkak'

2' my; j.=j iïmQ¾K lrkak'

WmlrKh WmlrKh l%shd;aul 

ùug fhdod .;a Yla;sh

WmlrKh l%shd lsrSfï 

§ W;amdokh jk fjk;a 

Yla;s wdldr

úÿ,s n,anh úoHq;a Yla;sh '''''''''''''''''''''''''''''''''''''

rEmjdysksh ''''''''''''''''''''''''''''''''''''' '''''''''''''''''''''''''''''''''''''

úÿ,s iSkqj ''''''''''''''''''''''''''''''''''''' '''''''''''''''''''''''''''''''''''''

jhska lrk

Trf,daiqj ''''''''''''''''''''''''''''''''''''' '''''''''''''''''''''''''''''''''''''

c, frdaoh c,h i;= pd,l Yla;sh '''''''''''''''''''''''''''''''''''''

wNHdi

mdßNdIsl jpk
ld¾hh - Work
Yla;sh - Energy
;dmc Yla;sh - Heat energy
úoHq;a Yla;sh - Electrical energy
pd,l Yla;sh - Kinetic energy
úNj Yla;sh - Potential energy
wdf,dal Yla;sh - Light energy
ridhksl Yla;sh - Chemical energy
èjks Yla;sh - Sound energy
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mDÓúfha iajNdjh
08

 8'1   mDÓúfha jHqyh

wm Ôj;ajk mDÓúh" fi!r.%y uKav,hg wh;a .%yf,dal w;ßka 

iQ¾hhdf.a isg ;=kajk .%yf,dalh hs'

hqf¾kiahqf¾kia fkmapQkafkmapQka

fikiqrefikiqre

wÕyrewÕyre

mDÓúhmDÓúh

iQ¾hhdiQ¾hhd

n%yiam;sn%yiam;s

isl=reisl=re

nqOnqO

8'1 rEmh  fi!r.%y uKav,h

fi!r.%y uKav,fha wfkl=;a .%yf,dal yd ii`ok úg" mDÓúfha 

u;=msg l÷" .x.d" uqyqÿ" .ia je,a" jkdka;r wdÈh msysgk neúka b;d 

w,xldr h' Ôùkag Ôj;aùug iqÿiq mßir ;;a;aj mDÓúh u; mj;sk 

neúka mDÓúfhys Ôjh mj;shs' tfy;a fujeks mßir ;;a;aj wfkl=;a 

.%yf,dalj, ±kg fidhdf.k fkdue;s neúka tajdfha Ôjh ke;ehs 

ie,fla' 

8'2 rEmh  mDÓúh u;=msg yuqjk úúO mßir
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mDÓúfha we;=<; iajNdjh fln`ÿ o@

mDÓúfha we;=<; iajNdjh ms<sn|j N+ úoHd{fhda úúO l%u Tiafia 

f;dr;=re ,nd .ks;s'

.sksl÷ msmsÍïj, § mDÓúh wNHka;rfha we;s mdIdK j¾. fmdf<dj 

u;=msgg meñfKhs' tAjd mÍlaId lsÍfuka mDÓúfha we;=<; ms<sn|j 

f;dr;=re ,nd .; yels fõ'

N+ úoHd{hkag" mDÓúfha we;=<; ms<sn|j jeäfhka u f;dr;=re 

,efnkafka N+ lïmk ms<sn| j wOHhkh lsÍfuks' N+ lïmkhl § 

mDÓúh we;=<; msysá úYd, mdIdK p,kh ùula isÿ fõ' fuu p,k 

ksid N+ lïmk ;rx. yg .kS' fuu ;rx." mDÓúfha úúO ia;r yryd 

.uka lr mDÓúh u;=msgg <Õd fjhs'

mDÓúfha úúO ia:dkj, N+ lïmkudk msysgqjd we;' fïjd u.ska 

iajhxl%Sh j N+ lïmk ;rx. igyka lrkq ,efí' ̂Y%S ,xldfõ m,af,lef,a 

m%foaYfha N+ lïmkudkhla msysgqjd we;'& mDÓúfha úúO ia;r yryd N+ 

lïmk ;rx. .uka lrk fõ. fjkia h' tu fõ. uekSfuka mDÓúfha 

wNHka;r ia;rj, iajNdjh ms<sn| j f;dr;=re ,nd .; yels h'

tu f;dr;=re weiqfrka mDÓúfha 
wNHka;rh tlsfklg fjkia 
ia;r lsysmhlska hqla; nj 
fidhd f.k we;' rEmfha 
±lafjk mßÈ mDÓú wNHka;rh 
m%foaY ;=kl g fnÈh yels 
h' tkï yrh" m%djrKh yd 

lfnd, jYfhks'

fuh ;eïnQ ì;a;rhla yria 

w;g lemQ úg fmfkk 

o¾Ykhg wkqrEm fõ' ta wkqj ì;a;rhl fldgia iu`. mDÓúfha 

wNHka;r m%foaY fufia ixikaokh l< yels h'

ì;a;r lyuoh    mDÓúfha yrh    

ì;a;r iqÿuoh    mDÓúfha m%djrKh

ì;a;r lgqj    mDÓúfha lfnd,

lfnd,

yrh

m%djrKh

8'3 rEmh  
mDÓúfha yrialv

8'4 rEmh  
;eïnQ ì;a;rhl yrialv
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mDÓúfha u;=msg isg tys we;=<;g hdfï § yuq jk m%foaY ms<sn| 

f;dr;=re my; ±lafõ'

lfnd, (Crust)
mDÓúfha ish¨ u Ôùka Ôj;a jk u;=msg fldgi" tys lfnd, kï 

fõ' mDÓúfha úYd,;ajh iu. ii|k úg" lfnd, b;d ;=kS ia;rhls' 

l÷jeá" ;eks;,d yd id.r msysgd we;af;a fuu lfndf,ys h' tys 

>klu mDÓúfha ;ekska ;ekg fjkia h' .eUqre id.r m;=f,a § tys 

>klu lsf,daóg¾ 5la muK fõ' f.dvìu § tys >klu lsf,daóg¾ 

35la ;rï fõ' lfnd, iE§ we;af;a mdIdK yd miaj,sks' tys jeämqr u 

we;af;a Tlaiscka" is,slka yd we¨ñkshï hk uQ,øjH h'

wfma Ôú;h mj;ajd .ekSug wjYH fndfyda foa ,efnkafka mDÒú 

lfndf,ks' 

ksoiqka - f.dvke.s,s øjH" f,day" f*dis, bkaOk" fnda. j.dj i|yd  

wjYH mi

m%djrKh (Mantle)

mDÓúfha lfnd,g háka lsf,daógr 

2900 l muK >klñka hq;= m%foaYh 

m%djrKhhs' fuh mdIdKj,ska iE§ 

we;' fuu mdIdKj, Tlaiscka" is,slka" 

ue.akSishï yd whka ^hlv& hk uQ,øjH 

nyq, j wvx.= fõ' m%djrKfha by< 

fldgi >k mdIdKj,ska hqla; h' wêl 

WIaK;ajh ksid tys my< fldgfia 

mdIdK øj ;;a;ajfha mj;S'

yrh (Core) 
mDÓúfha we;=<;ska u we;af;a yrh hs' tys 

>klu lsf,daógr 3500 muK fõ' yrfha 

by< fldgi" øj jQ whka ^hlv& yd ksl,a 

hk f,dayj,ska iE§ we;' fuu fldgfia 

WIaK;ajh fi,aishia wxYl 4400 ;a 5000 ;a 

w;r fõ ^4400 0C - 5000 0C&'

 8'5 a rEmh  
mDÓúfha we;=<; iajNdjh 

lfnd,

m%djrKh

msg; yrh

we;=<;
yrh

  8'5' b rEmh  
mDÓúfha we;=<; ia;rj, >klu
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yrfha we;=<; fldgi wêl mSvkh ksid" >k j mj;S' tys WIaK;ajh 

fi,aishia wxYl 5000 g jvd jeä h' iQ¾hhdf.a u;=msg mj;sk ;rï 

wêl WIaK;ajhla fuys we;'

j.=j 8'1  mDÓúfha wNHka;r ia;r

mDÓúfha 

fldgi

>klu ixhq;sh wvx.= 

uQ,øjH

úfYaI lreKq

lfnd, .eUqre id.r

m;=, 5 km
f.dvìu 35 km

mdIdK" mia Tlaiscka"

is,slka" 

we¨ñkshï

b;d ;=kS ia;rhls'

m%djrKh 2900 km >k mdIdK

yd øj

mdIdK

Tlaiscka"

is,slka"

ue.akSishï"

whka

by< fldgi >k 

mdIdKj,ska o 

my<  fldgi wêl     

WIaK;ajh ksid 

øj mdIdKj,ska o 

iE§ we;'

yrh 3500 km yrfha 

by< 

fldgi" 

øj jQ whka 

^hlv& yd 

ksl,a hk 

f,dayj,ska 

iE§ we;'

øj jQ whka 

yd ksl,a

WIaK;ajh 

fi,aishia wxYl 

4400 ;a 5000 ;a 

w;r fõ'
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l%shdldrlu 8'1

mDÓúfha wNHka;r jHQyh wdo¾Ykh lsÍu

wjYH øjH (- 35 x 35 cm muK ldâfndaâ lene,a,la" ,S l=vq"

    j¾K ;=klska ;Ska;" .ï
l%uh (- 

 y ldâfndaâ lene,af,a yß ueo 1 cm wrh iys; jD;a;hla 
w|skak'

 y th iu. tAlflakaøsl jk fia 7 cm wrh iys; jD;a;hla 
w|skak'

 y tu jD;a; folu iu. tAlflakaøsl jk fia 13 cm wrh 
iys; jD;a;hla w|skak'

 y ±ka Tng 8'5 b rEmh jeks rEmhla ,eî we;'

 y ,S l=vq" j¾K ;=klska j¾K .kajd by; rEmfha wdldrhg 
m%foaY ;=fkys w,jkak' tu m%foaY kï lrkak'

 y Tfí ks¾udKh mka;sfha m%o¾Ykh lrkak'

l%shdldrlu 8'2

mDÓúfha wNHka;r jHQyh ksrEmKh lrk ;%sudk wdlD;shla iEoSu

wjYH øjH (- j¾K 3lska laf,a" ;shqKq msyshla  

l%uh (- 

 y tla j¾Khl laf,a fhdodf.k l=vd foys f.ähla ;rï 
f.da,hla idokak'

 y tu f.da,h ueÈ jk fia l,ska f.da,fha úIalïNfhka nd.hla 
muK >klñka hqla; j fjk;a j¾Khl laf,a ;Ügqjla 
w,jkak'

 y fojk laf,a ;Ügqj u; fjk;a j¾Khlska yels ;rï ;=kS 
laf,a ;Ügqjla w,jkak'

 8'6 rEmh  mDÓú jHQy wdlD;shla iE§u
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 ² idod.;a laf,a f.da,h ;shqKq msyshlska yß ueÈka folg lmkak'

 ² mDÓúfha we;=<; ia;r msysgd we;s wdldrh" by; f.da,fha 

yrialäka meyeÈ,sj fmfka'

mejreu 8'1

ls%hdldrlu 8'2 ys § idok ,o wdlD;sh" ueá$ fmd,siaghsÍka$ lvÞis 

m,am jeks øjHhla Ndú; lr ks¾udKh lrkak' tu øjH fhdÞ 

ks¾udKh l< mDÓú f.da, wdlD;sfhys yrialv lmd ksÍlaIKh 

lrkak'

 8'2   N+ ;eá iy N+ ;eá p,kh

mDÓú lfnd, p,kh jk nj Tn okafkys o@ tfia mD:sú lfnd, 

p,kh ùfuka isÿ jQ Ôú; yd foam< ydksh ms<sn`oj Tn wid we;s' 2015 

wfm%a,a 25jk Èk fkamd,fha l;auKavq w.kqjr wdikakfha we;s jQ N+ 

lïmkh isÿ ù we;af;a hqf¾ishdkq yd bkaÈhdkq N+ ;eá udhsfuys h' 

fuu m%foaYh wdY%s; j 1905 j¾Ifha yd 1934 j¾Ifha § o úkdYldÍ N+ 

lïmk jd¾;d ù we;'
   -wka;¾cd, m%jD;a;shla-

Ökh

áfngh

fmdlaydrd

nx.,dfoaYh

tjriaÜ lkao

N+;dkh
l;aukavq

fkamd,h

bkaÈhdj

 8'7 rEmh  2015$04$25 jk Èk N+ lïmkh isÿ jQ ia:dkh
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hqfrdamd N+ ;eáh

ms,smSk 
N+ ;eáh

wm%sld 
N+ ;eáh

´iafÜ%,shka-bkaÈhka 
N+ ;eáh

wekagdáld N+ ;eáh

W;=re weußld
N+ ;eáh

meismsla
N+ ;eáh

ol=Kq
weußld
N+ ;eáh

 8'8 rEmh  mDÓúfha N+ ;eá olajk is;shu

mDÓúfha u;=msg 

ia;rh lfnd, hs' 

th N+ ;eá kï jQ 

fldgiaj,g fn§ 

we;s nj fidhdf.k 

we;' fuu N+ 

;eá tlsfklg 

idfmalaI j p,kh 

jk njg o idlaIs 

,eî we;' 

mejreu 8'2

mDÓúfha N+ ;eá olajk 8'8 rEmh wOHhkh lrkak' tys Y%S ,xldj" 

bkaÈhdj" fkamd,h hk rgj,a wh;a jk N+ ;eá fudkjd±hs fidhd 

n,kak'

mDÓúfha N+ ;eá tlsfklg idfmalaI j p,kh 

úh yels wdldr ;=kla we;'

a rEmfha ±lafjk wdldrfha p,khl § N+ 

;eá fol tlsfklska wE;a fõ' fuys § .eUqre 

w.dOhla (Trench) we;s úh yels h'

b rEmfha ±lafjk wdldrfha p,khl § tla 

N+ ;eáhla wfkla ;eáh my<g f;rmd by<g 

.uka lrhs' fuys § N+ lïmkhla we;s úh 

yels h'

c rEmfha ±lafjk wdldrfha p,khl § N+ ;eá 

tlsfkl u; ,siaid hhs' fuys § o N+ lïmk 

we;s úh yels h'

N+ ;eá p,kh jkafka b;d fiñks' th jirlg 

1-2 cm muK fõ'  8'9 rEmh 

(a)

(b)

(c)
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fuu p,k y÷kd .; yelafla N+ ;eá udhsïj, § h' N+ ;eá udhsï 

fndfyduhla msysgd we;af;a id.r m;=f,ys h' N+ ;eá udhsula f.dvìfuys 

msysgd we;s úg N+ ;eá p,kh myiqfjka y`ÿkd.; yels fõ'

tjeks N+ ;eá udhsula 

W;=re wfußldfõ 

msysgd we;' th ieka 

wekaä%hdia úfNaoh (San 
Andreas Fault) kï 

fõ' W;=re wfußldfõ 

le,sf*dakshd m%dka;fhys 

1000 km muK È. 

me,aula f,i th fufia 

.=jkg Èia fõ'

fuu N+ ;eá udhsu 

fomi W;=re wefußld N+ ;eáh yd meis*sla N+ ;eáh msysgd we;' fuu 

N+ ;eá jirlg 2'5 cm muK tlsfkl we;s,a,Sfuka ,siaid hhs' fuu 

N+ ;eá udhsu wi, ks;r N+ñlïmd we;s fõ'

 8'11 rEmh   N+;eá ,siaid hk whqre

 

N+ ;eá" m%djrKfha my< we;s øj fldgi 

u; mdfjñka mj;S' tu øj fldgfia 

we;sjk p,k fya;=fjka N+ ;eá p,kh 

fõ'

mejreu 8'3

mDÒúfha N+ úoHd;aul b;sydih .fõIKh lsÍu i`oyd idys;H 

úu¾Ykhla isÿ lr jd¾;djla ilia lrkak' ta ioyd iqÿiq uQ,dY% 

jk wka;¾cd,h" N+ úoHd;aul fidhd.ekSï jd¾;d" N+f.da, úoHd 

fmd;am;a wdÈh mßyrKh lrkak'

8'10 rEmh   ieka wekaä%hdia úfNAoh
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l%shdldrlu 8'3

N+ ;eá p,kh wdo¾Ykh lsÍu

wjYH øjH (- >klu f,,a,la iys; ly 

meye;s fodvï f.ähla" 

msyshla    

l%uh (- 

 y fodvï f.äfhys f,,a, f.äfha ;sìh 

§ u úúO yeve;s fldgiaj,g lmkak'

 y fodvï f.äh fow;a,g ueÈ lr .kak' fiñka ;o lrñka 

f,,af,ys fjka jQ fldgiaj, udhsï p,kh jk wdldrh 

ksÍlaIKh lrkak'

8'12 rEmh   
fodvï f.ähla fhdodf.k N+;eá 

p,k wdo¾Ykh lsÍu

mDÓúfha wm Ôj;a jk fldgi jk mDÓú lfnd, ksYap, fohla fkdjk 

nj ±ka Tng jegfykjd we;'

 ² fi!r.%y uKav,fha .%yf,dal w;ßka Ôùkaf.a meje;au i|yd 

iqÿiq u .%yf,dalh jkafka mDÓúh hs'

 ² mDÓúfha wNHka;rh yrh" m%djrKh yd u;=msáka lfnd, kï jQ 

m%Odk ia;r ;=klska hqla; fõ'

 ² mDÓú lfnd, tlsfklg idfmalaI j p,kh jk N+ ;eá 

.Kkdjlska iE§ we;'

 ² N+ ;eá udhsï wdY%s; j .sksl÷ mj;sk w;r N+ lïmk o yg .kS'

idrdxYh

wu;r oekqug

2004 j¾Ifha § Y%S ,xldfõ uqyqÿnv m%foaYj,g iqkdñ r< u.ska 

±ä f,i ydks isÿúh' fuu iqkdñ r< yg.;af;aa iqud;%d ÿm;a 

wi, N+ ;eáj, .eàula ksid yg.;a N+ñlïmdjla fya;=fjks'
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mdßNdIsl jpk

yrh Core
m%djrKh Mantle
lfnd, Crust
mdIdK Rocks
N+ ;eá Tectonic plates
N+ ;eá p,kh Plate tectonics
N+ lïmk Earthquakes
N+ lïmk ;rx. Seismic waves
N+ lïmkudkh Seismometer
.sks l÷ Volcanoes

-

-

-

-

-

-

-

-

-

-

wNHdi

1' w,sfmar f.ähl yrialvla fuu 
rEmfha ±lafõ' 

mDÓúfha yrialvl wvx.= jk yrh" 

m%djrKh yd lfnd, hk m%foaY 

wkqrEm jkafka w,sfmar f.äfhys 

l=uk fldgiaj,g o@

2' 

I. mDÓú lfndf,ka ñksidg ,efnk 

iïm;a y;rla i|yka lrkak'

II. Y%S ,xldj msysgd we;af;a lskï N+ ;eáhl o@ Y%S ,xldjg m%n, N+     

lïmk n, fkdmEug fya;=j l=ula úh yels o@

III. N+ úoHd{hska mDÓúfha wNHka;r jHQyh ms<sn| f;dr;=re ,nd 

.kakd l%u folla i|yka lrkak'

IV. ks;r N+ lïmkj,g ,lajk rgj,a ;=kla kï lrkak'
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wdf,dalh09
 9'1   Pdhd iy Wm Pdhd we;s ùu

my; ±lafjk rEm flfrys Tfí wjOdkh fhduq lrkak'

9'1 rEmh   Pdhd$fijke,s we;s jk wjia:d lsysmhla

Pdhd fyj;a fijke,s we;s jk wjia:d lsysmhla tu rEmj, oelafõ' 

tÈfkod Ôú;fha § fijke,s fyj;a Pdhd ksr;+reju jdf.a oelsh 

yelsfõ' Pdhd fyj;a fijke,s we;s jkafka flfia o@ ta ms<sn| fidhd 

ne,Su i`oyd my; oelafjk ls%hdldrlfuys fhfouq'

l%shdldrlu 9'1

wjYH øjH (- bá 

mkaoula" iqÿ ;srhla" 

l=vd fnda,hla 

l%uh (- fïih u;  bá 

mkaou o,ajd th bÈßfha 

fnda,hla ;nd rEmfha 

oelafjk mßÈ tys Pdhdj 

;srhla$ì;a;shla u;g  

,nd .kak'

9'2 rEmh 

fuys § ;srh u; fnda,fha fijke,a, fyj;a Pdhdj fyd`oska ksÍlaIKh 

l< yels fõ'

bá mkaofuka ksl=;a jk wdf,dalh mdrkaO jia;=jla jk fnda,h ;=<ska 

.uka fkdlsÍu fya;=fjka ;srh u; fnda,fha Pdhdjla we;s fõ'

Pdhd ms<sn`o ;jÿrg;a wOHhkh i`oyd my; ls%hdldrlfuys fhfouq'
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l%shdldrlu 9'2
wjYH øjH (- úÿ,s mkaoula" ;srhla" l=vd fnda,hla" mdroDYH ùÿre 

;yvqjla" mdrNdil ùÿre ;yvqjla ^u,a ùÿre&" ldâfndaâ ;yvqjla 

l%uh (-

² úÿ,s mkaou o,ajd" 

rEmfha oelafjk mßÈ 

mdroDYH ùÿre ;yvqj 

;nd fnda,fhys Pdhdj 

;srhla$ì;a;shla u;g ,nd 

.kak'

² Pdhdfjys iajNdjh 

ksÍlaIKh lrkak'

² miqj mdroDYH ùÿre ;yvqj bj;a lr ta fjkqjg mdrNdil 

ùÿre ;yvqj ;nd ;srh u; we;s jk Pdhdj fyd`oska ksÍlaIKh 

lrkak'

² bkamiq  mdrNdil ùÿre ;yvqj bj;a lr ta fjkqjg ldâfndaâ 

;yvqj ;nd ;srh u; Pdhdjla .; yels oehs n,kak'

mdroDYH 
ùÿre 
;yvqj

;srh
9'3 rEmh 

by; Tnf.a ksÍlaIK my; i`oyka rEm igyka iu`. ii`od n,kak'

9'4 rEmh 

mdroDYH 
ùÿre ;yvqj

ldâfndaâ ;yvqj

mdrNdil 
ùÿre ;yvqj

;srh

;srh

;srh

mdroDYH ùÿre ;yvqj ;enQ wjia:dfõ § ;srh u; meyeos,s Pdhdjla o 

mdrNdil ùÿre ;yvqj ;enQ wjia:dfõ § wmeyeos,s Pdhdjla o ^fnd`ojQ& 

,efí' ldâfndaâ ;yvqj ;enQ wjia:dfõ § ;srh u;g fnda,fhys Pdhdj 

,nd .; fkdyels h' thg fya;=j úÿ,s mkaofuka ksl=;a jk wdf,dalh 

mdrdkaO øjHhla jk ldâfndaâ yryd .uka fkdlsÍuhs'   
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jia;= u; iQ¾hdf,dalh jefgk 

m%udKh yd ÈYdj wkqj 

fijke,sj, È. yd ÈYdj fjkia 

fõ'  Pdhd fyj;a fijke,sj, 

È. w;S;fha § ld,h uekSug  

wNsu; tall f,i Ndú; lr 

we;'

ksoiqk-(- ysre ;eáh

Pdhd fyj;a fijke,s u.ska 

úúO ks¾udK l< yels h' w;a iy w;aj, we`.s,s u.ska lrk ,o 

ks¾udK lsysmhla my; oelafõ'

    9'6 rEmh  Pdhdj,ska l< yels ks¾udK lsysmhla

mejreu 9'1

Pdhdj,ska by; 9'6 rEmfha oelafjk wdldrfha ks¾udK l< yelsoehs 

w;ayod n,kak' Tfí ñ;=rka iu`. tjeks ks¾udK tl;=jla bosrsm;a 

lrkak'

9'5 rEmh  ysre ;eáh
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fijke,s Ndú;fhka lrkq ,nk úúO ks¾udKd;aul m%ix. kQ;k 

l,d f,dalfha ckms%h fjñka mj;S' tjeks m%ix. wjia:d lsysmhla my; 

oelafõ'

9'7 rEmh  fijke,s wdY%s; m%ix.

mejreu 9'2

fijke,sj,ska lrk ,o ks¾udKd;aul m%ix. ùäfhda mghlska fyda 

wka;¾cd,fhka fyda krUd ri ú¢kak' 

Pdhd ms<sn`o ;jÿrg;a wOHhkh lsÍu i`oyd my; oelafjk 

ls%hdldrlfuys fhfouq'

l%shdldrlu 9'3

wjYH øjH (-  úÿ,s mkaoula" ;srhla" l=vd fnda,hla 

l%uh (-

² úÿ,s mkaou o,ajd th 

bosrsfha fnda,hla ;nd 

rEmfha oelafjk mrsos  tys 

Pdhdj ;srhla$ì;a;shla 

u;g ,nd .kak'

² tys ;o w÷re meye;s 

Pdhdj iy th jgd msysá 

;o meyeh wvq Wm Pdhdj;a y`ÿkd .kak'

² fnda,h iy úÿ,s mkaou w;r ÿr fjkia lrñka Pdhdj 

iy Wm Pdhdj fjkia jk wdldrh fyd`oska ksÍlaIKh 

lrkak' 

9'8 rEmh 
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Tnf.a ksÍlaIK my; rEm igyka iu`. ii`od n,kak'

Wm cdhdj

cdhdj

cdhdj

;srh

;srh

9'9 rEmh 

fnda,h iy úÿ,s mkaou b;d wdikakj msysá wjia:dfõ § ;srh u; 

jefgk Pdhdj meyeos,s ke;' cdhdj jgd Wm Pdhdj o ksÍlaIKh l< 

yels h' 

úÿ,s mkaou iy fnda,h w;r ÿr jeäj;au Wm Pdhdj l%ufhka fkdfmkS 

hhs' úÿ,s mkaou wE;g f.k hk úg Pdhdj muKla ksÍlaIKh l< 

yels fõ' fï wkqj meyeÈ,s Pdhdjla ,nd .; yels jkafka wdf,dal 

m%Njh jia;=jg wE;ska msysgk wjia:dfõ§ h'

Wm Pdhdj we;sjk wdldrh ms<sn`o j ;jÿrg;a fidhd n,uq'

l%shdldrlu 9'4

wjYH øjH (- fmd,s;ska 

lene,a,la" úÿ,s mkaoula" r;= 

yd ks,a udl¾ mEka $ ma,eá.akï" 

l=vd fnda,hla" ;srhla

l%uh (-

² fmd,s;ska lene,a, úÿ,s 

mkaofï uqyqK;g fyd`oska 

.eg .id th w¾O jD;a; 

follg fnod .kak'

9'10 rEmh 
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² tys tla w¾O jD;a;hla ks,a mdáka o wfkl r;= mdáka o j¾K 

lr .kak' tfia ke;fyd;a j¾K foll fif,daf*aka lvodis 

fhdod .kak'

² bkamiq úÿ,s mkaou o,ajd ;srh u;g úÿ,s mkaoñka tk wdf,dalh 

fhdod.;a j¾K fofla ñY% j¾Khla jkfia úÿ,s mkaou bÈßhg 

yd miqmig f.k tkak' 

² bka miq fnda,fha Pdhdj ;srh u;g jefgk mßÈ úÿ,s mkaou yd 

;srh w;rg fnda,h f.k tkak' ^9'10 rEmfha ±lafjk mßÈ&

² Pdhdfõ iy Wm Pdhdfõ j¾K fyd|ska ksÍlaIKh lrkak'

Tnf.a ksÍlaIK my; ksÍlaIK  iu. ii\ n,kak'

9'11 rEmh 

Wm Pdhdfõ by< fldgi tla j¾Khlska o ^ks,a mdáka& my< fldgi 

wfkla j¾Kfhka ^r;= mdáka& o Èia fõ'

wu;r oekqug

Pdhdj

Wm Pdhdj

Wm Pdhdj

wdf,dal m%Njfhka ksl=;a jk uq¿ wdf,dalh u fnda,h ;=<ska .uka 

fkdlsÍu ksid ;srh u; Pdhdj we;s fõ' Wm Pdhdfõ by< fldgig 

wdf,dalh ,efnkqfha m%Njfha ks,a fldgiska h' my< fldgig 

wdf,dalh ,efnkqfha m%Njfha r;= fldgiska h' tA nj by; rEm 

igykska yd Tn l< l%shdldrlfuka meyeÈ,s fõ' wdf,dal m%Njfhka 

ksl=;a jk wksl=;a wdf,dal lsrK ksid ̂ fomiska ksl=;a jk& Wm Pdhdj 

we;s fõ' fï wkqj Wm Pdhdj fldgi  we;s jkafka m%Njfha tla 

fldgilska muKla ,efnk wdf,dalh ksid nj meyeÈ,s fõ'

by; 9'4 l%shdldrlu ;jÿrg;a meyeÈ,s lsÍu
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wu;r oekqug

iQ¾h.%yK iy pkaø.%yK we;s jkafka fijke,s ^Pdhd& we;sùu 

fya;=fjks'

iQ¾hhd iy mD:súh w;rg 

pkaøhd meñKs úg pkaøhdf.a 

fijke,a, mD:súh u;g jeà 

iQ¾hhd fkdfmkS hhs' fuu 

isÿùu iQ¾h.%yKhla f,i 

ye|skafõ'

iQ¾hhd iy pkaøhd w;rg 

mDÒúh meñKs úg iy fïjd 

ish,a, tlu ir, f¾Ldjl 

msysá úg mD:súfha fijke,a, 

^Pdhdj& pkaøhd u;g jeàu 

ksid pkaø.%yKhla we;s fõ'

 9'2   ;, o¾mK u.ska iEfok m%;sìïn

uqyqK n,k lKaKdähla 

;=<ska Tfí uqyqK n,kak' 

lKaKdäh ;=< Tfí 

m%;sìïnh Tng ±l.; 

yels h' Tfí m%;sìïnh 

iEÿfka flfia o@ fyd`oska 

iQ¾hdf,dalh we;s oskhl 

uqyqK n,k lKaKdähla 

u`.ska t<suyfka isg 

iQ¾hdf,dalh ksji ;=< we;s 

ì;a;shla u;g .;a wjia:d 

Tng u;l we;s'

fuys § uqyqK n,k lKaKdäh u.ska isÿjkafka th u;g jefgk 

wdf,dalh ksji ;=<g  yrjd heùuls' 

9'12 rEmh  - wdf,dal mrdj¾;kh ksrEmKh

iQ¾hhd
iQ¾hhd

mD:súh mD:súh
pkaøhd pkaøhd
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fufia wdf,dal lsrK hï mDIaGhl 

m;s; ùfuka miq tu udOHh Tiafia 

u wdmiq yerS .uka lsrSu wdf,dal 

mrdj¾;kh f,i ye|skafõ'

iqug Tm oeuQ mDIaGj,ska fyd`oska 

wdf,dalh mrdj¾;kh fõ'

iqug È,sfik mDIaG o¾mK f,i 

ls%hd lrhs' o¾mKj,ska m%;sìïn 

iEfokafka wdf,dal mrdj¾;kfha 

m%;sM,hla f,i h' 9'14 rEmfha 

oelafjkafka o¾mKhlskaaa iEÿK 

m%;sìïnhls' 

iqug È,sfik iu;, mDIaGhla ;, o¾mKhla f,i ye`oskaúh yels h'

rEm igykl ;, o¾mKhla olajkafka fufia h ^9'15 rEmh&

9'14 rEmh  ;, o¾mKhlska fmfkk m%;sìïnh

9'13 rEmh   wdf,dal mrdj¾;kh

9'15 rEmh  ;, o¾mKh 9'16 rEmh  ;, o¾mKhlska wdf,dalh mrdj¾;kh jk whqre
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;, o¾mKhla bÈßfha ;nk ,o bámkaoul m%;sìïnh 

my; rEmfha oelafõ'

;, o¾mKj,ska iEfok m%;sìïn ms<sn| fidhd ne,Su 

i|yd my; oelafjk ls%hdldrlfuys fhfouq'

iEfok m%;sìïnh ;srhla u;g 

.; yels m%;sìïn ;d;aúl m%;sìïn 

f,i o ;srhla u;g .; fkdyels 

m%;sìïn w;d;aúl m%;sìïn f,i o 

y÷kajhs' 

;, o¾mKhla fjkqjg ùÿre ;yvqjla Ndú;fhka m%;sìïnh iEfok 

ia:dkh yd tys úYd,;ajh wOHhkh lsÍug 9'6 l%shdldrlfuys fhfouq'

9'17 rEmh 

l%shdldrlu 9'5

wjYH øjH (- 
;, o¾mKhla" bá mkaoula" wä fldaÿj
l%uh (-
² rEmfha oelafjk mßÈ ;, o¾mKhla 

bÈßfha oe,a jQ bá mkaoula iú 
lrkak'

² ;, o¾mKfhka iEfok m%;sìïnfha 
iajNdjh fyd|ska ksÍlaIKh lrkak'

² m%;sìïnfha iajNdjh ms<sn`o Tnf.a ksÍlaIK my; j.=fjys 
igyka lrkak'

9'1 j.=j 

m%;sìïnfha ,laIK ksÍlaIKh

;srhlg .;yels$fkdyels nj

Wvql=re $hál=re nj

m%;sìïnfha m%udKh

9'18 rEmh  ;, o¾mKhlska 
m%;sìïnhla ksÍlaIKh lsÍu

m%;sìïnhjia;=j

9'19 rEmh  
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;, o¾mKfhka iEfok m%;sìïnhl my; i`oyka ,laIK ksÍlaIKh 

l< yels fõ'

 y ;srhlg .; fkdyels h ^w;d;aúl h&'   ² Wvql=re h'

 y m%;sìïnfha m%udKh jia;=fõ m%udKhg iudk h'

 y o¾mKfha isg jia;=jg we;s ÿr 

^jia;= ÿr& o¾mKfha isg m%;sìïnhg we;s 

ÿrg ^m%;sìïn ÿr& iudk fõ'

 y m%;sìïnfha ju ol=K udre ù we;' 

^md¾Yaúl wmj¾;kh ù we;&'

m%;sìïnhjia;=j

9'21 rEmh 

m%;sìïn ÿrjia;= ÿr

l%shdldrlu 9'6

wjYH øjH (-  ùÿre ;yvqjla" i¾jiu bámkaoï folla" wä 
rE,la" ;srhla
l%uh (-

² rEmfha oelafjk mßÈ ùÿre 
;yvqjla bÈßfha wä rE,la ;nd 
tys fl<jr oe,ajQ bámkaoula 
iú lrkak'

² ùÿre ;yvqfjka fmfkk 
m%;sìïnfha iajNdjh ksÍlaIKh lrkak' o¾mKfhka ÿgq 
wdldrhg u Tng m%;sìïnhla Èiajkq we;' ̂ fuu ls%hdldrlu 
w`ÿre ia:dkhl § isÿ lsrSu jvd;a iqÿiq h&

² m%;sìïnfha msysàu fidhd ne,Sug my; wdldrhg l< yels h'

² wfkla bámkaou m%;sìïnh iEÈ we;s ia:dkfha ;nkak' 
m%;sìïnfha yd fuu bámkaofï úYd,;aj ixikaokh 
lrkak'

² ùÿre ;yvqj isg m<uq bámkaoug ÿr ^jia;= ÿr& yd úÿre 
;yvqj isg fojk bámkaoug ÿr ^m%;sìïn ÿr& ukskak'

² Tnf.a ksÍlaIK my; j.=fjys igyka lrkak'

9'2 j.=j 

m%;sìïnhjia;=j

9'20 rEmh  

ùÿre ;yvqj

m%;sìïnfha ,laIK ksÍlaIKh

m%;sìïnfha m%udKh

ùÿre ;yvqfõ isg m<uq bámkaoug ÿr

ùÿre ;yvqfõ isg fojk bámkaoug ÿr
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md¾Yaúl wmj¾;kh

l%shdldrlu 9'7
wjYH øjH (- ;, o¾mKhla" O, B, D yd P f,i 
ilid .;a wlaIr 

l%uh (- ;, o¾mKhla bÈßfha bx.%Sis wlaIr tl 
ne.ska ;nd iEfok m%;sìïn fyd`oska ksÍlaIKh 
lrkak' 9'22 - A rEmh 

9'22 - B rEmh 

B, D iy P wlaIrj, m%;sìïnj, ju ol=K udre ù fmfkkq nj 

ksÍlaIKh l< yels h' O wlaIrfhys m%;sìïnfhys tfia ju ol=K 

udreùula isÿjqj o tys iuñ;sl Ndjh ksid fjki fkdfmfka'

;, o¾mKhla ;=<ska hï lsis jia;=jl m%;sìïnh fmfkk úg m%;sìïnfha 

ju ol=K udre ù fmkSu md¾Yaúl wmj¾;khmd¾Yaúl wmj¾;kh kï fõ'

9'23 rEmfha oelafjk ;, 

o¾mKh ;=<ska m%;sìïn fmfkk 

wdldrfhka md¾Yaúl wmj¾;kh 

;jÿrg;a meyeos,s jkq we;'

.s,ka r:j, AMBULANCE hk jpkh 

my; oelafjk wdldrhg fhdÞ we;af;a  

l=ula ksidoehs is;d n,kak'

mejreu 9'3

bx.%Sis fydaäfha wl=rej,ska md¾Yaúlj wmj¾;kh ù fmfkk wl=re 

yd tfia fkdjk f,i fmfkk wl=re fudkjdoehs fidhd n,d j.=.; 

lrkak'

9'23 rEmh  m%;sìïnfha ju ol=K udre ù fmfkk wdldrh
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nyq m%;sìïn iEoSu

iaj¾KdNrK wf<úie,aj," mdjyka 

wf<úie,aj, NdKav ixLHdj lsysm 

.+Khlska jeä lr fmkaùu i|yd 

NdKavj,g msgqmiska yd me;af;ka 

tlsfklg iudka;rj ;, o¾mK ;nd ilia 

lr we;' tajdhska wdf,dalh mrdj¾;kh 

ù m%;sìïn rdYshla tljr ksrSlaIKh l< 

yels fõ'

;, o¾mK folla fyda Bg jeä ixLHdjla tlsfklg wdk;j fyda 

iudka;rj ;nd ta w;rska jia;=jla ;enQ úg m%;sìïn tllg jvd jeä 

ixLHdjla iEfoa'  fïjd nyq m%;sìïn f,i y÷kajhs' 

nyq m%;sìïn ms<sn`oj ;jÿrg;a fidhd ne,Sug my; ls%hdldrlfuys 

fhfouq'

l%shdldrlu 9'8

wjYH øjH ( bá mkaoula" ;, o¾mK folla" fldaK udkh

l%uh (-

² ;, o¾mK folla f.k m<uqj tajd 900 l fldaKhlska ;nd 

ta w;ßka oe,a jQ bá mkaoula ;nkak'

² iEfok m%;sìïn ixLHdj ksÍlaIKh lrkak ̂ .Kka lrkak&'

² miqj ;, o¾mK fol w;r fldaKh  600" 450" 300 jk tla tla 

wjia:dfõ § iEfok m%;sìïn ixLHdj ksÍlaIKh lrkak'

² Tnf.a ksÍlaIK my; wdldrhg j.=.; lrkak'

9'25 rEmh 

9'3 j.=j 

;, o¾mK folla w;r 
fldaKh ^wxYl&

iEfok m%;sìïn 
ixLHdj

90
60
45
30

900

9'24 rEmh  nyq m%;sìïn iEfok wjia:d 
iaj¾KdNrK fjf<`oie,la
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Tnf.a ksÍlaIK my; f;dr;=re iu. ii`od n,kak'

9'4 j.=j 

;, o¾mK folla w;r 
fldaKh ^wxYl&

iEfok m%;sìïn 
ixLHdj

90 3
60 5
45 7
30 11

9'26 rEmh  
nyq m%;sìïn we;sjk wdldrh

;, o¾mK fol w;r fldaKh wvqjk úg iEfok m%;sìïn ixLHdj 

jeä fõ'

mejreu 9'4

² ;, o¾mK fol w;r fldaKh l%ufhka l=vd lrñka iEfok 

m%;sìïn ixLHdj ksrSËKh lrkak'

² ;, o¾mK fol tlsfklg iudka;rj ;nd ta w;r jia;=jla 

;enQ úg ksÍlAIKh l< yels m%;sìïn ixLHdj$m%;sìïnfha 

iajNdjh i|yka lrkak'

² Tfí ms<s;=r ms<sn|j .=re;=ud$.=re;=ñh iu`. idlÉPd lrkak'

mejreu 9'5

tÈfkod cSú;fha § ;, o¾mKj,ska  nyq m%;sìïn m%fhdackhg 

f.k we;' tjeks wjia:d lsysmhla fidhd n,d jd¾;d lrkak'

;, o¾mK Ndú; jk wjia:d

 y uqyqK n,k lKaKdä f,ig

 y jdykh ;=< we;s miqmi n,k lKaKdäh f,ig

 y wKaùlaIj, lodj u;g wdf,dalh fhduq lsÍug

 y nyqrEfmalaIh ks¾udKh lsÍug

 y mÍlaIh kï WmlrKh ks¾udKh lsÍug
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nyq m%;sìïn iE§u m%fhdackhg .kakd wjia:djla f,i nyqrEfmalaIh 

ye¢kaúh yels h' nyqqrEfmalaIh ks¾udKh lsÍug my; ±lafjk 

l%shdldrlfuys ksr; fjuq'

Tng úis;=re rgd ksrSlaIKh 

l< yels fõ' tjeks úis;=re rgd 

we;s jkafka  o¾mK lsysmhlska 

wdf,dalh mrdj¾;kh fya;=fjks'

nyqrEfmalaIfhka uefjk úis;=re 

rgd frÈms<s" msÕka .fvd,a wdÈfha 

fudaia;r ks¾udKh i|yd Ndú; 

flf¾'
9'28 rEmh  

nyqrEfmalaIhlska uefjk úis;=re rgd

l%shdldrlu 9'9

wjYH øjH (- iudk È. yd m<,ska hq;= ;, o¾mK ;Sre ;=kla 

^6cm os. yd 2cm m<,& l¿ lvodis" .ï fÜma  

l%uh (-

² rEmfha oelafjk mßÈ ;, o¾mK ;Sre ;s%fldaKdldr f,i 

;nd l¿ lvodishlska wdjrKh lr .ï fÜmaj,ska fyd`oska 

T;d .kak'

² WmlrKfha tla flf<jrl ^l¿ lvodisj,ska wdjrKh 

lsÍug fmr& áIQ lvodishla rEmfha mßÈ fhdod .kak'

² áIQ lvodish fh¥ fl<jrg mn¿ jeks øjH oud wfkla 

fl<jßka wei ;nd ksÍlaIKh lrkak' u,a fm;s$ mn¿ 

fid,jñka tajdfha msysàu fjkia lrñka ksÍlaIKh lrkak'

9'27 rEmh 

;, o¾mK ;Sre

áIQ lvodish
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;, o¾mKj,ska isÿjk wdf,dal mrdj¾;kh Ndú; lrñka ksmojk 

,o WmlrKhla f,i mÍlaIh ye¢kaúh yels h' mÍlaIhla ks¾udKh 

lsÍu i|yd my; l%shdldrlfuys ksr; fjuq'

l%shdldrlu 9'10

wjYH øjH (- i¾jiu ;, o¾mK folla" 

                >klu ldâfndaâ" we,jqï má

l%uh (-

² rEmfha oelafjk mßÈ ldâfndaâ k< 

ilia lrf.k 450 muK fldaKhlska 

;, o¾mK fol ;nd WmlrKh 

ilia lr .kak' fï i|yd Tfí 

.=re;=ud$.=re;=ñhf.a iyfhda.h ,nd 

.kak'

² idod .;a WmlrKh Ndú; lr úúO 

jia;= ksÍlaIKh lrkak'

9'29 rEmh 

my< uÜgul isáñka by< uÜgul isÿjk fohla ksÍlaIKh i|yd 

mÍlaIh Ndú; l< yels h' iíueÍkj, yd nxlrj, fuh Ndú; fõ'

mejreu 9'6

mÍlaIh Ndú; jk fjk;a wjia:d ms<sn|j fidhd n,d jd¾;d lrkak'

mejreu 9'7

tÈfkod cSú;fha § ;, o¾mK Ndú; jk úúO wjia:d i|yka 

lrkak'
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 9'3  jl% o¾mK u.ska iEfok m%;sìïn

                                              9'30 rEmh  jl% mDIAG iys; jia;= lsysmhla

wj;, 
mDIaGh

W;a;, 
mDIaGh

f,day yekaola ;=<ska Tnf.a uqyqfKa m%;ssìïnh oel ;sfí o@ yekafoa 

we;=¿ mDIAGfhka yd msg; mDIAGfhka tlsfklg fjkia wdldrfha 

m%;sìïn Tng oel .; yels h' fufia isÿjkafka yekafoa mDIAG jl% 

o¾mK f,i ls%hd lsÍu ksid h'

m%Odk jYfhka W;a;, yd wj;, hkqfjka  

jl% o¾mK j¾. folls' wj;, o¾mKhl 

mrdj¾;l jl% mDIaGh we;=<g keUqrej 

mj;S' W;a;, o¾mKhl mrdj¾;l jl% 

mDIaGh msg;g fkrd mj;S'

wdf,dal lsrKhla ir, f¾Ld u.ska o tys .uka ÈYdj f¾Ldj  u; we`os 

B ysilska o ksrEmKh  l< yels nj Tn yh jk fYa%‚fha § wOHhkh 

lr we;'

wdf,dal loïnhla iE§ we;af;a wdf,dal lsrK iuQyhla tl;+ ùfuks' 

iudka;r wdf,dal loïn" wmidÍ wdf,dal loïn yd wNsidÍ wdf,dal 

loïn my; wdldrhg ksrEmKh lrkq ,efí'

9'32 rEmh  wdf,dal lsrK iy loïn

iudka;r
wdf,dal loïnh

wdf,dal lsrKh
wmidÍ wdf,dal 

loïnh

wNsidÍ wdf,dal 
loïnh

wj;, o¾mKh W;a;, o¾mKh

9'31 rEmh 
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wj;, o¾mK
wj;, o¾mKhla u;g iudka;r wdf,dal loïnhla m;kh jQ miq 

l=ula isÿfõ o@ ta ms<sn|j fidhd ne,Sug my; oelafjk ls%hdldrlfuys 

fhfouq'

l%shdldrlu 9'11
wjYH øjH (- wj;, o¾mKhla" ;, o¾mKhla 

l%uh (-

² wj;, o¾mKhla f.k tys È,sfik mDIaGh u;g mgq 

iudka;r wdf,dal loïnhla jeàug i,iajkak' ^;, 

o¾mKhla u.ska wdf,dal loïnh wj;, o¾mKh u; fhduq 

l< yels h'&

² miqj isÿjk oE ksÍlaaIKh lrkak'

wdf,dal loïnh wj;, 

o¾mKh  bosßfha tla 

ia:dkhlg tl;= jk 

nj Tng ksÍlaIKh l< 

yels h'

fufia iudka;r wdf,dal loïnhla o¾mKh bosßfha tla ia:dkhlg 

tl;=ùu wdf,dalh wNsidÍ ùu f,i y÷kajhs' tksid wj;, o¾mK 

wdf,dalh wNsirKh lsÍug fhdod .; yels h' 

W;a;, o¾mKhla u;g mgq iudka;r wdf,dal loïnhla m;kh jQ miq 

l=ula isÿfõ o@ ta ms<sn| j fidhd ne,Sug my; oelafjk ls%hdldrlfuys 

fhfouq'

l%shdldrlu 9'12

wjYH øjH (- W;a;, o¾mKhla" ;, o¾mKhla" úÿ,s mkaoula

l%uh (-

² W;a;, o¾mKhla u;g iudka;r wdf,dal loïnhla m;kh 

ùug i,iajkak' fï i`oyd ;, o¾mKhla Ndú; l< yels h'

² miqj isÿjk foa ksÍlaIKh lrkak' 

9'33 rEmh 

iudka;r wdf,dal 
loïnh

wdf,dal ,mh 
iEfok ia:dkh
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W;a;, o¾mKhla u;g m;kh jk 

wdf,dalh mrdj¾;kfhka miqj úys§ 

hkq ksÍlAIKh l< yels h' fufia 

mrdj¾;kfhka miq wdf,dalh úys§ 

hdu wmirKh f,i y÷kajhs' ta ksid 

W;a;, o¾mK wmidÍ o¾mK fõ'

wj;, o¾mKh u.ska iEfok m%;sìïn 

wj;, o¾mKhlska iEfok m%;sìïnj, iajNdjh ksÍlaIKh lsÍug 

my; oelafjk ls%hdldrlfuys fhfouq'

l%shdldrlu 9'13

wjYH øjH (- 

wj;, o¾mKhla" o¾mK wdOdrlhla" bá mkaoula" ;srhla" 

óg¾ fldaÿj

l%uh (-

² wj;, o¾mKhla bÈßfha 

o¾mKhg b;du wdikakj 

A ia:dkfha oe,ajQ l=vd bá 

mkaoula ;nkak' 

² iEfok m%;sìïnh ;srh 

u;g ,nd .; yels oehs n,kak'

² m%;sìïnfha iajNdjh ksÍlaIKh lrkak' ̂ fï i`oyd Tfí 

.=re;=ud$.=re;=ñhf.a iydh ,nd .kak'&

² miqj ms<sfj<ska B,C,D ia:dk f;dard .ekSug .=re;=udf.a 

iydh ,nd .kak' B,C,D ia:dkj, o bámkaou ;nd 

m%;sìïnfha iajNdjh ksÍlaIKh lrkak'

² Tnf.a ksÍlaIK my; wdldrhg j.= .; lrkak'
9'4 j.=j

bá mkaou 
;enQ ia:dkh 

m%;sìïnh ;srhlg .; 
yels $ fkdyels nj

Wvql=re$hál=re 
nj

m%;sìïnfha 
m%udKh

A
B
C
D

ABCD

9'35 rEmh  

;srh

9'34 rEmh  
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Tnf.a ksÍlaIK my; i`oyka ksÍlaIK iu`. ii`od n,kak'
 9'6 j.=j 

9'36 rEmh  
wj;, o¾mKhlska m%;sìïn 

iEfok wjia:djla

bá 
mkaou 
;enQ 

ia:dkh 

m%;sìïnh ;srhlg 
.; 

yels $ fkdyels nj

Wvql=re$ 
hál=re 

nj

m%;sìïnfha 
m%udKh

A fkdyelsh Wvql=re jia;=jg jvd úYd,hs

B .; yelsh hál=re jia;=jg jvd úYd,hs

C .; yelsh hál=re iudkhs'

D .; yelsh hál=re jia;=jg jvd l=vdhs

tÈfkod Ôú;fha § wj;, o¾mK Ndú; jk wjia:d

 y /jq, lemSfï § uqyqK ne,Su i`oyd Ndú; lrk lKaKdä f,i

 y oka; ffjoHjrekag frda.Skaf.a o;a mÍlaId lsÍu i`oyd

 y mrdj¾;l ÿf¾laIj,

 y iQ¾h W÷ka ilia lr .ekSu

 y wkaùËj, lÞj u;g wdf,dalh fhduq lsÍu

9'37 rEmh  

W;a;, o¾mK
W;a;, o¾mKj,ska iEfok m%;sìïnj, iajNdjh ksÍlaIKh i`oyd 

my; ls%hdldrlfuys fhfouq'

mejreu 9'8

tÈfkod cSú;fha oS wj;, o¾mK Ndú; jk fjk;a wjia:d 

,ehsia;=jla ilia lrkak'
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l%shdldrlu 9'14
wjYH øjH (- 

W;a;, o¾mKhla" o¾mK 

wdOdrlhla" bá mkaoula" 

;srhla" óg¾ fldaÿj

l%uh (-

 y W;a;, o¾mKhla bosrsfha o¾mKhg wdikakj A ia:dkfha 

oe,ajQ bá mkaoula ;nkak' 

 y iEfok m%;sìïnh ;srh u;g ,nd .; yels oehs n,kak'

 y m%;sìïnfha iajNdjh ksÍlaIKh lrkak' 

 y miqj ms<sfj<ska B, C ia:dkj, oe,ajQ bá mkaou ;nd iEfok 

m%;sìïnj, iajNdjh ksÍlaIKh lrkak' 

 y B, C ia:dk f;dard .ekSug .=re;=udf.a$.=re;=ñhf.a iydh 

,nd.kak'

 y Tnf.a ksÍlaIK my; wdldrhg j.= .; lrkak'
9'7 j.=j

bá mkaou 
;enQ ia:dkh 

m%;sìïnh ;srhlg .; 
yels $ fkdyels nj

Wvql=re$hál=re 
nj

m%;sìïnfha 
m%udKh

A
B
C

A B C

9'38 rEmh 

;srh

Tnf.a ksÍlaIK my; ksÍlaIK iu. ii\ n,kak'

9'8 j.=j 

bá mkaou 
;enQ 

ia:dkh 

m%;sìïnh ;srhlg 
.; 

yels $ fkdyels nj

Wvql=re$ 
hál=re 

nj

m%;sìïnfha 
m%udKh

A fkdyelsh Wvql=re jia;=jg jvd l=vdhss

B fkdyelsh Wvql=re jia;=jg jvd l=vdhs

C fkdyelsh Wvql=re jia;=jg jvd l=vdhs

9'39 rEmh  W;a;, 
o¾mKhlska iEfok m%;sìïn

W;a;, o¾mKhla bÈßfha ;enQ jia;=jl jia;=fõ isg o¾mKhg we;s 

ÿr fjkia jk úg iEfok m%;sìïnfha iajNdjh fjkia fkdjk nj 

meyeÈ,s fõ'
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W;a;, o¾mKj,ska iEfok m%;sìïnj, úYd,;ajh ms<sn`oj wOHhkh 

i`oyd my; oelafjk l%shdldrlfuys fhfouq'

l%shdldrlu 9'15

wjYH øjH (- i¾jiu 

bámkaoï folla" Trf,daiq 

ùÿrejla" ;srhla" o¾mK 

wdOdrlhla

l%uh (-

² rEmfha oelafjk mßÈ  

Trf,daiq ùÿrefõ W;a;, 

mDIaGh bÈßfha (A) oe,ajQ bámkaoula ;nkak'

² Trf,daiq ùÿrefjka fmfkk m%;sìïnfha iajNdjh ksÍlaIKh 

lrkak' W;a;, o¾mKfhka ÿgq wdldrhgu m%;sìïnh Èiajkq 

we;' ^fuu l%shdldrlu w`ÿre ia:dkhl § isÿ lsÍu jvd;a 

iqÿiq h'&

² wfkla bámkaou m%;sìïnh iE§ we;s ia:dkfha ;nkak' 

m%;sìïnfha yd fuu bámkaofï úYd,;ajh ixikaokh lrkak' 

² ±,ajq bámkaou B, C iA:dkj, o ;nñka iEfok m%;sìïnj, 

úYd,;ajh ixikaokh lrkak'

² Tnf.a ksÍlaIK igyka lrkak'

A B C

9'40 rEmh 

Trf,daiq ùÿrej 
;srh

tÈfkod Ôú;fha § W;a;, o¾mK 
Ndú; jk wjia:d

 y jdykj, me;s lKaKdä f,i 

W;a;, o¾mK Ndú; fõ'

W;a;, o¾mKj,ska jia;=jg jvd 

l+vd Wvql=re m%;sìïn iEfok neúka 

jdykh msgqmi úYd, fmfoila 

tljr ßhÿrdg ksÍlaIKh lsÍu 

myiq fõ' 9'41 rEmh   jdykj, me;s lKaKdähg jdykh 
msgqmi fmfkk wdldrh
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mejreu 9'9

tÈfkod cSú;fha § W;a;, o¾mK Ndú; jk fjk;a wjia:d 

,ehsia;=jla ilia lrkak'

idrdxYh

² tÈfkod cSú;fha § fijke,s fyj;a Pdhd ksr;=reju jdf.a 

ksÍlaIKh l< yels fõ'

² mdrkaO jia;=j,ska wdf,dalh .uka fkdlsÍu fya;=fjka Pdhd 

we;s fõ'

² jia;+j wdf,dal m%Njhg wE;ska msysgk wjia:dj, § meyeÈ,s 

Pdhd we;s fõ' Wm Pdhdjla oelsh yels jkafka wdf,dal m%Njh 

jia;+jg wdikakj msysá úg h'

² iqug È,sfik mDIaG o¾mK f,i ls%hd lrhs'

² wdf,dal lsrK hï mDIaGhl m;s; ùfuka miq tu udOH Tiafia u 

wdmiq yeÍ .uka lsÍu wdf,dal mrdj¾;kh f,i y÷kajhs'

² o¾mKj, m%;sìïn iEfokafka wdf,dalh mrdj¾;kh fya;=fjks'

² iEuúgu ;, o¾mK bÈßfhka jia;=jla ;enQúg ;srhlg ,nd 

.; fkdyels" jia;=fõ m%udKhg iudk" Wvql=re m%;sìïn iEfoa'

² wj;, o¾mK u.ska iudka;r wdf,dal loïnhla wNsidÍ l< 

yelsjk w;r W;a;, o¾mKj,ska iudka;r wdf,dal loïnhla 

wmidÍ l< yels fõ'

² jia;=fõ isg o¾mKhg we;s ÿr wkqj wj;, o¾mKj,ska iEfok 

m%;sìïnj, iajNdjh fjkia fõ'

² jia;=fõ isg o¾mKhg we;s ÿr wkqj W;a;, o¾mKj,ska iEfok 

m%;sìïnj, iajNdjh fjkia fkdfõ'

² tÈfkod cSú;fha § úúO lghq;= i`oyd o¾mK Ndú; fõ'
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wNHdi

 1' jryka ;=< § we;s jpkj,ska iqÿiq jpkh f;dard  ysia ;eka mqrjkak'

 1' meyeos,s Pdhdjla ,nd.; yels jkafka '''''''''''''''''''''''''''u.sks' 

^bámkaou$úÿ,s mkaoï n,anh&

 2' iudka;r wdf,dal loïnhla wmirKh lsrSug fhdod .kafka 

''''''''''''''''''''''''''o¾mKhs' ^W;a;,$wj;,&

 3'  ;, o¾mKj,ska iEfok m%;sìïn iEuúgu jia;=jg 

'''''''''''''''''''''''^iudk fõ$jvd l=vd fõ&'

 4' W;a;, o¾mKj,ska iEfok m%;sìïn iEuúgu '''''''''''''''''''''' 

^Wvql=re h$hál=re h&'

 5' hál==re m%;sìïn ,nd .ekSug Ndú; l< hq;af;a''''''''''''''''''''''''''''''''  

o¾mK fõ' ^wj;,$W;a;,&

 2' § we;s ms<s;=re w;rska jvd;a ksjeros ms<s;=r f;darkak'

 1' ;, o¾mKhlska iEfok m%;sìïnhl ,laIKhla fkdjkafka"

 i) ;srhlg .; yels ùu ii) Wvql=re ùu

 iii) jia;=fõ m%udKhg iudk ùu iv) md¾Yaúl wmj¾;kh ùu

 2'  W;a;, o¾mKhlska iEfok  m%;sìïnhl ,laIKhla jkafka"

 i)  hál=re ùu   ii) ;srhlg .; yels ùu 

 iii)  jia;=jg jvd l=vd ùu iv)  jia;=jg jvd úYd, ùu 

 3' m%;sìïn ;=kla ,nd .ekSug ;, o¾mK folla wdk;j ;eìh 

hq;= fldaKh jkqfha"

 i) 600 ii)  450 iii) 900 iv) 300

 4' ;srhlg .; yels hál=re m%;sìïn ,nd .ekSug Ndú; l< hq;= 

o¾mK j¾.h jkqfha"

 i)  W;a;, h ii) wj;, h     iii)  ;, o¾mK  iv)  by; ish,a,u h

mdßNdIs; jpk

Pdhdj -  Umbra
Wm Pdhdj -  Penumbra
m%;sìïn -  Image
mrdj¾;kh -  Reflection
W;a;, o¾mK -  Convex  mirror
wj;, o¾mK -  Concave mirror

;, o¾mK -  Plane mirror
wNsidÍ -  Convergent
wmidÍ -  Divergent
mÍlaIh -  Periscope
nyqrEfmalaIh -  Kaleidoscope
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 wE; w;S;fha isg u l=vd foaj,a úYd, lr n,d .ekSu i|yd úúO 

whqßka W;aidy ord we;s w;r ta i|yd úúO WmlrK ks¾udKh lr 

Ndú; lr we;'

ksjfia § myiqfjka imhd.; yels WmlrK fyda øjH wdOdr lr .ksñka 

my; l%shdldrlfuys kshef<kak'

l%shdldrlu 10'1

wjYH øjH (- c,h mqrjd jik ,o ùÿre fnda;,hla" ùÿre 

f.da,hla" c, ìxÿjla iys; ùÿre lodjla" c,h mqrjd uqød ;nk 

,o úksúo fmfkk fmd,s;ska nE.hla" c,h msrjQ iQ;%sld n,anhla

l%uh (- by; tla tla WmlrK$øjH lÜg, fhdod .ksñka l=vd 

wl=re ksÍlaIKh lrkak'

tu l=vd wl=re úYd, ù fmfkk nj Tng 

wjfndaO jkakg we;' 

c,h ;sîu yereKq úg by; l%shdldrlu 

i|yd fhdod .;a WmlrKj, fmdÿ 

,laIKhla Tng y`ÿkd .; yels jQjd o@

msg;g fkrd .sh ljdldr mDIaÁh iajNdjh 

by; WmlrKj, fmdÿ ,laIKhla f,i 

Tng y`ÿkd .; yels jkq we;' fufia 

ljdldr u;=msgla iys; mDIaGj,ska l=vd 

foa úYd, lr ne,Sug fhdÞ.; yels nj 

Tng jegyS hkq we;' mdi,a úoHd.drfha 

fujeks ,laIK iys; WmlrKhla f,i 

W;a;, ldphW;a;, ldph y`ÿkd .; yels h'

10

10'1 rEmh   ùÿre 
f.da,hla ;=<ska wl=re úYd, 

ù fmfkk wdldrh

wKaùlaIfha ksjerÈ Ndú;hwKaùlaIfha ksjerÈ Ndú;h
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 10'1  ir, wKaùlaIh
W;a;, ldphlg rduqjla iys; ñgla iú lsÍfuka w;a ldph fyj;a 

ir, wKaùlaIh ksmojd we;'

10'3 rEmh   W;a;, ldp fhdod idod we;s w;a ldp10'2 rEmh   W;a;, ldp

l%shdldrlu 10'2

by; 10'1 l%shdldrlu i|yd fhdod.;a wl=re w;a ldphla 

Ndú;fhka ksÍlaIKhg ,la lrkak'

fuys § w;a ldph;a wei;a w;r ÿr fkdfjkia j ;nd f.k 

jia;=j ^wl=re& muKla iSre udre lsÍug j. n,d .kak'

tys § wl=re yd w;a ldph w;r mr;rh 

jeäj;au wl=re l%ufhka úYd, fõ' tla;rd 

iSudjl § th Wmßuhlg <Õdfõ' ÿr ;j;a 

jeä lsÍfï § wl=re wmeyeÈ,s jk nj Tng 

ksÍlaIKh lsÍug yelsjkq we;'

fï wkqj w;a ldphlska jia;=jla ksÍlaIKh 

lsÍfï § ldph;a jia;=j;a w;r ksh; ÿrla 

;sìh hq;= nj Tng jegfykq we;'

 10'2  wKAùlaIhl úYd,kh yd úfNaok n,h

úYd,kh

by; 10'1 yd 10'2 l%shdldrlïj, ksr; ùfï § wl=re lsysm .=Khlska 

úYd, ù Tng fmfkkakg we;' lsishï kso¾Ylhla úYd, ù fmfkk 

10'4 rEmh  ldphlska 
jia;=jla ksÍlaIKh lsÍu
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jdr .Kk úYd,khúYd,kh fyj;a úYd,k n,h f,i ye`Èkaúh yels h'

l%shdldrlu 10'3

w;a ldphla fhdod .ksñka úúO øjH ksÍlaIKhg ,la lrkak' 

Tnf.a ksÍlaIK my; mßÈ j.=.; lrkak' tA idïm,j, we;s 

mshú weig meyeÈ,sj fkdfmfkk foa fjka lsÍug W;aidy 

lrkak'

ksÍlaIKhg ,la l< øjH ksÍlaIK

1' mia idïm,h úúO m%udKfha je,s leg" fndr¿ 

olakg ,enqKs' lDñ i;=ka 

lsysmfofkl= olakg ,enqKs'

2'

3'

10'1 j.=j

úfNaokh

hïlsis wkqhd; ^tl <`. msysá&  ,laIH folla meyeÈ,sj fjkalr 

y`ÿkd .ekSug tu ,laIH fol w;r ;sìh hq;= wju ÿr úfNaokhúfNaokh f,i 

ye`Èkafõ'

tl <`. msysá ,laIH folla mshú weiska n,d fjkalr y`ÿkd .ekSug 

wju jYfhka tu ,laIH fol w;r mr;rh 0'1 mm la muK úh hq;= h' 

tkï mshú wefia úfNaokh 0'1 mm muK jk nj Tng jegfykq we;s'  

l%shdldrlu 10'4

wjYH øjH (- mqj;am;l j¾Kj;a mska;+rhla" w;a ldphla

l%uh (- mqj;am;l ;sfnk mska;+rhla w;a ldphla Ndú;fhka 

ksÍlaIKh lrkak' Tnf.a ksÍlaIK mka;shg bÈßm;a lrkak'

w;a ldpfhka ksÍlaIKh lsÍfï § wod< rEmh l=vd ;s;a rdYshlska iE§ 

we;s nj;a mshú weig jvd w;a ldpfhka ksÍlaIKfha § th jvd;a 

fyd`Èka meyeÈ,s jk nj;a Tng wjfndaO jkq we;' fuhska fmkS hkafka 

mshú wefia úfNaok yelshdjg jvd w;a ldpfha úfNaok yelshdj jeä 

njhs'
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l%shdldrlu 10'5

wjYH øjH yd WmlrK (- iqÿ lvodishla" mekai,la fyda mEkla" 

w;a ldp folla

l%uh (-

 ² tlsfkl fkd.Efjk fia yels ;rï 

wdikakfhka l=vd ,laIH folla i,l=Kq lr 

.kak'

 ² w;a ldphla fhdod .ksñka 

,laIH fol w;r mr;rh;a ;s;ays 

úYd,kh;a ksÍlaIKh lrkak'

 ² ±ka w;a ldp folla fhdod .ksñka ,laIH 

fol w;r mr;rh;a ,laIHj, úYd,kh;a 

ksÍlaIKh lrkak'

,laIH fol w;r mr;rh jeäfhka ;sfnk fia ksÍlaIKh jQfha;a 

úYd,kh Wmßu jQfha;a w;a ldp folla fhdod.;a úg § nj Tng 

meyeÈ,s jkakg we;'

fï wkqj jeä úYd,khla yd jeä úfNaok yelshdjla ,nd .ekSu i|yd 

w;a ldp folla tkï W;a;, ldp folla fhdod.; hq;= nj Tng 

jegfykakg we;'

úYd,k n,hkaf.ka jeä W;a;, ldp folla fhdod .ksñka ixhqla; 

wdf,dal wKaùlaIh ksmojd we;'

 10'3  ixhqla; wdf,dal wKaùlaIh
wju jYfhka W;a;, ldp follska iE§ we;s ksid fuh ixhqla; 

wKaùlaIh f,i o Ndú;fha § wdf,dalh fhdod .kakd neúka wdf,dal 

wKaùlaIh f,i o  y`ÿkajkq ,efí'

w;a ldphlska laIqø Ôùka ksÍlaIKh l< fkdyels kuq;a ixhqla;  

wdf,dal wkaùlaIh wdOdrfhka laIqø Ôùka ksÍlaIKh l< yels h' 
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jeä ÈhqKq l< ixhqla; wdf,dal wKaùlaIhl Wmßu úYd,kh 2000 

jdrhla muK fõ' tys Wmßu úfNaokh 0'2 µm ^0'0002mm& muK fõ' 

^mshú wefia úfNaok yelshdj fuka 500 .=Khls&'

l%shdldrlu 10'6

ixhqla; wdf,dal wKaùlaIhl fldgia y`ÿkd .ekSu

 ² mdi,a úoHd.drfha ;sfnk ixhqla; wdf,dal wKaùlaIh 

ksÍlaIKh lrkak

 ² .=re;=ud$.=re;=ñhf.a iydfhka tys m%Odk fldgia yd tAjdfha 

m%Odk ld¾h y`ÿkd .kak'

ixhqla; wdf,dal wKaùlaIhl fldgia 10'5 rEmfha olajd we;'

10'5 rEmh  ixhqla; wdf,dal wKaùlaIhl fldgia

o< iSreudrej

^r¿ iSreudrej&

lodj r`ojd 

;nk la,smh

ishqï iSreudrej

foay k<h

fõÈldj

mdoh

wjfk;a

o¾mKh

m%dÖrh

Wmfk;

ndyqj
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wKaùlaIfha 

fldgi

úia;rh

Wmfk; weig ióm ldphhs' fuh W;a;, ldphls'  

x5, x10 fyda x15 f,i úYd,kh olajd we;' tu 

m%udKj,ska kso¾Ylh úYd, lr olajkq ,efí'

wjfk; jia;=jg ^kso¾Ylhg& ióm ldphhs' th o W;a;, 

ldphls' kso¾Ylh úYd, lr olajhs' fndfyda úg 

m%Odk wjfk;a j¾. 3la y`ÿkd .; yels h' tkï"

1' wjn, wjfk; - úYd,kh wju wjfk;a 

ldphhs'

^x4, x5 fyda x8 úh yels h'&

2' ueÈ n, wjfk; - úYd,kh uOHia: ldphhs' 

^x10&
3' wê n, wjfk; - úYd,kh Wmßu ldphhs

^x40&

o< iSre udrej kso¾Ylh meyeÈ,sj ksÍlaIKh lsÍu i|yd foay 

k<h iSre udre lsÍu

ishqï iSre

udrej

kso¾Ylh jvd;a meyeÈ,s f,i ksÍlaIKh lsÍu 

i|yd foay k<h ishqï f,i iSre udre lsÍu

fõÈldj kso¾Ylh iys; lodj ;ekam;a lr ;nd .ekSu

la,sm kso¾Ylh iys; lodj fõÈldj u; r`ojd ;nd .ekSu

m%dÖrh kso¾Ylh fj; <`.d jk wdf,dal m%udKh md,kh 

lsÍu

o¾mKh wj;, yd ;, mDIaG iys; h' m%Njhlska ,efnk 

wdf,dalh m%dÖrh fj; fhduq lrjhs'

mdoh wKaùlaIh wdOdrl mDIaGh u; fkdfi,a ù ;nd 

.ekSu

j.=j 10'2  wkaùlaIhl fldgia
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wu;r oekqug

b;sydifhka ì`ola''''

ixhqla; wdf,dal wKaùlaIhla 

m%:u j;djg ksmojk ,oafoa 

iefÉßhia cekaika ifydaorhka 

úisks' tys Wmßu úYd,k n,h 

x9 ls'

kuq;a wKaùlaIh uq,ska u 

ksmoùfï f.!rjh yssñ jkafka 

´,kao cd;sl wekagka fjdka 

,Sjkayqlag h ^1632-1723&' 

tf;la mshú weiska kqÿgq 

f,dalhla wkdjrKh jQfha 

Tyqf.a WmlrKfhka ùu Bg 

fya;=jhs'

iefÉßhia cekaika iy Tyqf.a wKaùlaIh

wekagka fjdka ,Sjka yqla iy Tyqf.a wKaùlaIh

mejreu 10'1

wKaùlaIfha ft;sydisl f;dr;=re fidhd n,d jd¾;djla ilia 

lrkak'

ixhqla; wdf,dal wKaùlaIhla Ndú; lsÍfï ksjerÈ ms<sfj< 

1'  m<uqj wKaùlaIh ;sria fïihla u; ia:djrj ;nkak' ^oeä ysre   

 /ia  fkdjefgk ia:dkhl ;nkak&

2' o< iSreudrej Ndú;fhka wjn, wjfk; my<g /f.k tkak'

3' o¾mKh yd m%dÖrh iSreudre lrñka myiq wei Wmfk;g ;nd oEi   

 újD;j ;nd .ksñka meyeÈ,s wdf,dal ,mhla ,nd .kak'

4' ms<sfh, lr .;a lodj fõÈldj u; la,sm u.ska iúlr .kak'
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5' oEiu újD;j ;nd myiq wei Wmfk;g 1 cm muK ÿßka ;nd .ksñka 

wjn, wjfk;" o< iSreudrej Ndú;fhka meyeÈ,s m%;sìïnhla 

,efnk f;la by<g /f.k tkak'

6' ishqï iSre udrej Ndú;fhka m%;sìïnh jvd;a meyeÈ,s lr .kak'

7' wjYH kï ueÈ n, yd wê n, wjfk; fhdod .ksñka iSre udrej 

wdOdrfhka ;Sj% meyeÈ,s m%;sìïnhla ,nd .; yels h'

8' ksÍlaIKfhka miqj r¿ iSre udrej u.ska wjn, wjfk; by<g 

/f.k tkak'

9' kso¾Ylh bj;a lr msßisÿ úh<s lmq frÈ lene,a,lska ldp yd 

fõÈldj msi oukak'

wKaùlaIh Ndú;fha § ie,ls,su;a úh hq;= lreKq 

1' wKaùlaIh /f.k hdfï § yqre 

w;ska ndyqfjka w,a,df.k wfkla 

w; wKaùlaIh mdoh háka ;nd 

we`. foig u`ola we,fjk fia  

ord isáh hq;= h'

10'6  rEmh   

2' Ndú;fhka miq ldp yd fõÈldj msßisÿ lmq frÈ lene,a,lska msi 

oeóu

3' È.= l,la Ndú; fkdlrkafka kï ldp .,jd is,sld fc,a fyda   

 ks¾c,Sh le,aishï laf,darhsâ wvx.= fvisflagrhl nyd<Su

4' wKaùlaIh ¥ú,s fkd/f`ok fia isriaj .nvd l< hq;= h'

5' ksÍlaIKfha § msßisÿ lod yd jeiqï fm;s Ndú; lssÍu

6' wKaùlaI lsysmhla we;s úg tAjdfha ldp lÜg, udre fkdlsÍu

 wKaùlaIhl úYd,k n,h .Kkh lsÍu

kso¾Ylh fldmuK jdrhla úYd, lsÍug ,la jkafka o hkak fuys 

woyihs' tu jdr .Kk Wmfk;a úYd,kh yd wjfk;a úYd,kh w;r 

.=Ks;fhka ,efí'

wKaùlaIfha úYd,kh

^úYd,k n,h&

Wmfk;a 

úYd,kh

wjfk;a 

úYd,kh˭



úoHdj |  wKaùlaI Ndú;h 149

.eg¨j (-

tla wKaùlaISh ksÍlaIKhl § Wmfk; 10 f,i;a wjfkf;a 40 
f,i;a igyka ù ;snqKs' wKaùlaIfha úYd,kh fldmuK o@

wKaùlaIfha úYd,kh

^úYd,k n,h&

Wmfk;a 

úYd,kh

10

400

40

wjfk;a 

úYd,kh˭

˭

˭
wKaùlaIfhka lodjla ksÍlaIKh lr f¾Çh igyka we`§fï § úYd,kh 
my; wdldrhg i`oyka l< hq;= h'

Wmfkf;a 

úYd,kh 

wjfkf;a 

úYd,kh 

oDYH m%;sìïnh úYd, lr 

we`o we;s jdr .Kk
« «

ixhqla; wdf,dal wKaùlaIh u.ska Ydl yd i;a;aj mgl ksÍlaIKh

l%shdldrlu 10'7
wjYH øjH yd WmlrK (- ixhqla; wdf,dal wKaùlaIh" lod" jeiqï 

fm;s" nq,;a fld<hla" frdaysfhda m;%hla" Ækq f.ähla" fldmq,a 

ffi,j,ska idod.;a lodjla

l%uh (- úúO úYd,k n, hgf;a by; olajk ,o Ydl yd i;a;aj 

ffi,$mgl ksÍlaIKh lrkak' tAjdfha f¾Çh igyka we`o 

úYd,kh i`oyka lrkak'

my; olajd we;af;a frdaysfhda m;%hl há wmsp¾óh mglhla wdf,dal 

wKaaùlaIfhka ksÍlaIKh lsÍfï § olakg ,efnk wdldrh iy tys 

f¾Çh igyk hs'

10'8  rEmh   frdaysfhda há wmsp¾óh 

mglfha f¾Çh igyk ^10 « 4 « 3&

10'7  rEmh   frdaysfhda há wmsp¾óh mglh 

wdf,dal wKaùlaIfha wj n,h hgf;a ^10 « 4&
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ñksidf.a fldmq,a ffi, wdf,dal wKaaùlaIfhka ksÍlaIKh lsÍfï § 

olakg ,efnk wdldrh iy tys f¾Çh igyk my; ±lafõ'

10'10  rEmh   ñksidf.a fldmq,a 

ffi, f¾Çh igyk

^10 « 40 « 2&

10'9  rEmh   ñksidf.a j¾K .ekajQ 

fldmq,a ffi, wdf,dal wKaùlaIfha wê 

n,fhka fmfkk wdldrh ^10 « 40&

mejreu 10'2

ir, wKaùlaIh yd ixhqla; wdf,dal wKaùlaIh w;r fjkialï 

,ehsia;= .; lrkak'

 10'4  bf,lafg%dak wKaùlaIh

bf,lafg%dak wKaùlaIh wdf,dal 

lsrK fjkqjg  bf,lafg%dak  

loïnhla Wmfhda.S lr.kq ,efí' 

fï i|yd iÔù kso¾Yl Ndú; 

l< fkdyels h' bf,lafg%dak 

wKaùlaIhl Wmßu úYd,k n,h 

500 000 .=Khla muK fõ' tys 

Wmßu úfNaokh 0.0005 µm  
(5× 10-7 mm) muK fõ' fuh 

ksfrda.S weil úfNaok yelshdj fuka 

200 000 .=Khlska by< fõ' ffjria 

wdf,dal wKaùlaIfhka ksÍlaIKh 

l< fkdyels w;r bf,lafg%dak 

wKaùlaIfhka ksÍlaIKh l< yels h' 10'11  rEmh   bf,lafg%dak wKaùlaIh
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bf,lafg%dak wKaùlaIh Ndú; jk wjia:d 

 ² úúO frda.ldrl Ôùka ^ffjria" nelaàßhd& ms<sn`o m¾fhaIK 

lghq;=j, § tu Ôùkaf.a l%shdldÍ;ajh ksÍlaIKhg wjYH fõ'

 ² ffi,hl wNHka;r jHqyh iúia;rd;aulj wOHhkh lsÍug jeo.;a 

fõ'

 ² cdk úoHd;aul m¾fhaIK lghq;= i|yd fhdod .kshs'

 ² wêlrK ffjoH úoHdfõ § cdkuh idlaIs ,nd.ekSug Ndú; lrhs'

10'12  rEmh   AIDS ffjrifha 

bf,lafg%dak wKaùlaISh PdhdrEmh

10'13  rEmh  nelaàßhdj, bf,lafg%dak 

wKaùlaISh PdhdrEmh

 ² W;a;, iajNdjhla iys; mdroDYH jia;= u.ska l=vd foa  úYd, 

lr ksÍlaIKh l< yels h'

 ² w;a ldph" wdf,dal wKaaùlaIh yd bf,lafg%dak wKaùlaIh hkq 

l=vd foaj,a úYd, lr ne,Sug fhdÞ .kakd m%ldY WmlrK ;=kls'

 ² wdf,dal wKaaùlaIhl úYd,kh Wmfkf;a úYd,kh yd wjfk;a 

úYd,kh w;r .=‚;fhka ,efí'

 ² hï lsis wkqhd; ,laIH folla fyda jia;= folla meyeÈ,sj fjka 

lr y÷kd .ekSug ;sìh hq;= wju ÿr úfNaokh f,i ye¢kafõ'

 ² wdf,dal wKaaùlaIhg jvd jeä úYd,k n,hla yd úfNaok 

yelshdjla bf,lafg%dak wKaaùlaIh i;=j we;'

idrdxYh
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wNHdi
1' my; ±lajd we;s wKaùlaIfhaa A isg D olajd fldgia kï lrkak'

A

B

C

D

2' ixhqla; wdf,dal wKaùlaIfhka lodjla ksÍlaIKh lsÍfï § 

Wmfkf;a ·5 f,i;a wjfkf;a ·40 ;a i|yka ù ;snq‚' wKaùlaIfhaa 

úYd,kh fldmuK o@

3' wKaùlaIhla Ndú;fha § ie,ls,su;a úh hq;= lreKq folla ,shd 

olajkak'

mdßNdIsl jpk

ir, wKaùlaIh - Simple microscope
úYd,kh - Magnification
úfNaokh - Resolution
ixhqla; wdf,dal wKaùlaIh - Compound light microscope
Wmfk; - Eye piece
wjfk; - Objective lens
bf,lafg%dak wKaùlaIh - Electron microscope
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2016 j¾Ifha isg Y%S ,xldfõ mdi,a moaO;sh ;=< 7 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 yd 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 mrsÉfþohla wjidkfha u idrdxYhla o" wNHdi ud,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 wOHhkg fhduq lsÍu i|yd wu;r ±kqu hgf;a 
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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 fcHaIaG lÓldpd¾h wfidal o is,ajd uy;dg;a" m%ùK úoHd f,aLl wdpd¾h fla' 

wdßhisxy 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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èjksh 11
 11'1  èjks ckkh

tÈfkod Ôú;fha § úúO Yío wmg wefihs' l=re¨ kdoh" .=jka 

úÿ,s hka;%hlska fyda rEmjdyskS hka;%hlska kef.k Yíoh bka 

lsysmhls' fufia wmg wefik Yío ms<sn|j ;j ÿrg;a fidhd ne,Sug 

11'1 ls%hdldrlfuys fhfouq'

úh<s fldaIh iamSlrhg iïnkaO lrk wjia:dfõ § muKla fmd,siaghsßka 

len,s by<g ùis jkq oelsh yels h'  

fï wkqj iamSlrfhka Yíohla we;sjk wjia:dj, § muKla fmd,siaghßka 

len,s by<g ùis ù hk nj ksÍlaaIKh l< yels h' Yíoh ksmofjk 

wjia:dj, § muKla fmd,siaghßka len,s by<g ùis jkafka iamSlr 

fla;=fõ we;sjk fooÍu fyj;a Tnfudn p,kh fya;=fjks' fufia 

y`v ksmofjk iEu wjia:djlu isÿjk Tnfudn p,kh lïmkh f,i 

y÷kajhs' 

fkdñf,a fnodyeÍu i|yd h'
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fï wkqj Yíoh fyj;a èjksh ksmofjkafka hï jia;=jla lïmkh 

ùfuka nj meyeÈ,s fõ'

Yíoh ksmofjk wdldrh ms<sn| j ;jÿrg;a fidhd ne,Sug 

11'2 ls%hdldrlfuys fhfouq'

l%shdldrlu 11'2

wjYH øjH (- 

iriq,la" wdOdrlhla" kQ,a" fmd,siaghsßka 

fnda,hla

l%uh (-

 ² rEmfha oelafjk mßÈ fmd,siaghsßka 

fnda,hla isyska kQ,lska t,a,d .kak'

 ² iriq,la f.k th fyd`oska kdo lr 

fmd,siaghsßka fnda,h iómhg f.k 

tkak'

 ² isÿjk foa ksÍlaIKh lrkak' ^fuh lsysm j;djla isÿlr ksÍlaIK 

,nd .kak'&

 11'2 rEmh 

fmd,siaghsßka 
fnda,h

iriq,la

iriq, kdo lr fmd,siaghßka fnda,h iómhg f.k wdúg th 

hka;ñka p,kh jk nj ksÍlaIKh l< yels fõ' iriqf,a lïmk 

we;sjk wjia:dfõ § muKla fmd,siaghsßka fnda,fha p,k we;sjk nj 

meyeÈ,s h' 

wmf.a lg y`v we;s jk wdldrh fidhd ne,sug 11'3 l%shdldrlfuys 

fhfouq'fhfouq'
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fifuka l;d lrk wjia:dfõ § W.=frys we;sjk lïmk weÕs,sj,g 

oefka' Yío k`.d l;d lsÍfï § tu lïmkh fyd¢ka ±fka' lïmkhla 

oefkkafka W.=frys we;s iajr ;ka;% f,i ye¢kafjk mg, lïmkh 

ùu ksid h' fï wkqj wfma lgy~ we;s jkafka lïmkhla fya;= fldg 

f.k nj ;yjqre fõ'

mejreu 11'1

lïmk u.ska Yíoh we;sjk nj fmkaùu i|yd ir, ls%hdldrlï 

ie,iqï lr bÈßm;a lrkak'

Yíoh Wmojk WmlrK

Tnf.a ksÍlaIK my; 11'1 j.=j iu`. ii`od n,kak'

11'1 j.=j 

èjks m%Njh$WmlrKh lïmkh jk  oE

.sgdrh ;ka;=$lïì 

fnrh mg, 

ngk,dj jd;h 

;í,dj mg, 
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fï wkqj tla tla ix.S; NdKavj,ska Yíoh ksmojk l%u úúO nj 

ks.ukh l< yels fõ' Yíoh ksmoùfï § lïmkh jk oE wkqj Yíoh 

Wmojk WmlrK my; wdldrhg j¾. l< yels h'

jd;h 
lïmkh ùfukamg, 

lïmkh ùfuka

Yíoh Wmojk WmlrK

 ;;a$;kA;= 
lïmkh ùfuka

11'5 rEmh  
;;a $;ka;= lïmkfhka 

y`v Wmojk NdKav
 11'6 rEmh  

mg, lïmkfhka 
y`v Wmojk NdKav

11'7 rEmh  
jd;h lïmkfhka 
y`v Wmojk NdKav
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mejreu 11'2

ks;r Ndú; lrk ix.S; NdKav ,ehsia;=jla ilia lrkak' tu 

tla tla ix.S; NdKavh Yíoh Wmojk l%uh by; l%uj,ska l=uk 

l%uhlg wh;a oehs i|yka lrkak'   

mejreu 11'3

mßirfha ks;r wefik Yío lsysmhla fyd¢ka Y%jkh lr tajd ,ehsia;= 

.; lrkak' tu tla tla Yíoh we;s ùfï § lïmkh jkafka l=ulao

hkak my; wdldrhg j.=.; lrkak'

wefik Yío lïmkh jkafka l=ula o

mdi,a iSkq y~

mejreu 11'4

uÿrejd" /yehshd" ó ueiaid jeks i;=kaf.a kdo Tn wid we;' tu 

kdo we;s jkafka flfiaoehs fidhd n,d jd¾;d lrkak'  

11'2  èjks iïfm%aIKh

mka;s ldurfha § .=re;=ud l:d lrk 

Yíoh Tng fyd¢ka wefia' tfy;a 

wNHjldYh ;=< § wNHjldY.dóka 

fofokl= fld;rï iómfha isáh;a 

Tjqka l:d lrk Yíoh tlsfkldg fkd 

wefia' óg fya;=j l=ula o@ tA ms<sn| 

fidhd ne,Sug my; l%shdldrlfuys 

ksr; fjuq' 

11'8 rEmh  wNHdjldY.dóka
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l%shdldrlu 11'5
wjYH øjH (- 
>Kagd irdjla" ßla; fmdïmhla" úÿ,s 
iSkqj" úh<s fldaI" iaúÉÑhla

l%uh (-

 ² rEmfha ±lafjk mßÈ >Kagd irdj 

;=< úÿ,s iSkqjla iú lr .kak' th 

kdo lsÍu i`oyd úÿ,s iemhqulg 

^úh<s fldaIhlg yd iaúÉÑhlg& 

iïnkaO lrkak'

 ² >Kagd irdj ;=< we;s jd;h bj;a 

l< yels mßÈ th ßla; fmdïmhlg iúlrkak'

 ² m<uqj >Kagd irdj ;=< we;s úÿ,s iSkqj kdo lrkak' Tnf.a 

ksÍlaIK igyka lr.kak'

 ² bka miqj ßla; fmdïmh wdOdrfhka >Kagd irdj ;=< we;s jd;h 

l%ufhka bj;a lrñka úÿ,s iSkqj ls%hd;aul lrkak' Tnf.a 

ksÍlaIK igyka lr .kak'

 ² >Kagd irdj ;=< we;s jd;h iïmQ¾Kfhka u bj;a jQ miq úÿ,s 

iSkqj kej; kdo lrkak'

 ² isÿjk foa ksÍlaIKh lrkak'

11'9 rEmh  

>Kagd irdj

úÿ,s iSkqj

ßla; 
fmdïmhg

úÿ,s iemhqug

>Kagd irdj ;=< jd;h msÍ we;s úg úÿ,s iSkqfõ y~ fyd`oska weish 

yels fõ' tys we;s jd;h l%ufhka bj;a jk úg úÿ,s iSkqfõ y`v 

l%ufhka wvq fõ' jd;h iïmQ¾Kfhka u bj;a jQ miq úÿ,s iSkqfõ y`v 

fkd wefia'

fuys § >Kagd irdj ;=< jd;h we;s úg muKla iSkqfõ Yíoh wefik 

nj meyeÈ,s fõ' jd;h ke;s ysia wjldYhl § ^ßla;hl §& úÿ,s iSkqfõ 

Yíoh fkd wefia' fï wkqj èjksh .uka lsÍu i`oyd udOHhla wjYH nj 

meyeÈ,s fõ' mka;s ldurfha § .=re;=ud l:d lrk Yíoh wefikafka jd;h 

yryd wfma lk fj; Yíoh .uka lsÍu ksid h' tfy;a wNHjldYfha § 

wNHjldY.dóka fofokl= w;r idudkH l;dny tlsfkldg Y%jKh 

l< fkd yelafla wNHjldYh ;=< jd;h fkdue;s ùu ksid Yíoh 

.uka fkd lrk neúks' fï wkqj ysia wjldYhl § Yíoh .uka  

fkdlrk nj;a Yíoh .uka lsÍug udOHhla wjYH nj;a ;yjqre fõ'
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èjks m%Njhlska yg .kakd èjksh  fyj;a Yíoh yg .kakd ia:dkfha 

isg wE;g me;sÍ hhs' th èjks iïfm%aIKh f,i y÷kajhs'

úúO Yío wmg wefikafka jd;h yryd wfma lk fj; èjksh 

iïfma%IKh ùu ksid h'

èjksh .uka lrkafka jd;h yryd muKla o@ øj iy  >k udOH ;=<ska 

èjksh .uka lrkafka o@ ta ms<sn| j fidhd ne,Sug my; oelafjk 

ls%hdldrlïj, fhfouq'

l%shdldrlu 11'6

wjYH øjH( 

ma,diaála mqkS, ;=kla" rn¾ k<" ne¨ka 

mg," fíiula" c,h" Y k<hla

l%uh(

 ² rEmfha oelafjk wdldrhg 

WmlrKh ilia lrf.k C mqkS,h 

c, n÷k ;=< o A yd B mqkS, lka 

folg o ;nd .kak'

 ² miqj c,h ;=< mqkS,h wdikakfha 

Yíohla we;s lrkak'

 ² Tnf.a ksÍlaIK i|yka lrkak'
11'10 rEmh  

mqkS, Y k<h

A
B

C

ne¨ka 
mg,h

n÷fka c,h ;=< we;s l< Yíoh A yd B mqkS,j,ska fyd|ska Y%jKh l< 

yels fõ' c,h jeks øj ;=<ska Yíoh .uka lrk nj thska meyeÈ,s fõ'

.xj;=rg my;a ìï hg ù we;s wjia:dj, § ta wi, uyd ud¾.j, .uka 

lrk jdykj, Yíoh fjkodg jvd jeäfhka wefia' Bg fya;=j jd;hg 

jvd fõ.hlska øj ;=<ska èjksh .uka lsÍuhs' 
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>k udOH ;=<ska èjksh iïfma%IKh fõ oehs mÍlaId lsÍug my; 

oelafjk l%shdldrlfuys fhfouq'

l%shdldrlu 11'7
wjYH øjH (- ysia fhda.Ü fldamam folla" isyska È. kQ,la      

  ^10 m muK& 

11'11 rEmh  

 ² rEmfha oelafjk mßÈ fhda.Ü fldamam folg kQ, fyd|ska iïnkaO 

lr .kak'

 ² fuu ls%hdldrlu i|yd Tfí hy¿fjla o iïnkaO lr .kak' 

fhda.Ü fldamam foflka  tlla Tfí lkg ;nd .; hq;= w;r wfkl 

hy¿jdf.a uqjg <x lr l;d lrk f,i mjikak' ^fofokd u 

yels ;rï wE;g hd hq;= h' kQ, fyd¢ka we§ ;sìh hq;= h'& 

hy¿jd l;d lrk Yíoh Tng fyd¢ka wefikq we;' kQ, ;=<ska èjksh 

iïfm%aIKh jk nj fuhska meyeÈ,s fõ'

>k udOH ;=<ska èjksh iïfm%aIKh fõ oehs mÍlaId lsÍug ;j;a  

l%shdldrlula isÿ lruq'

l%shdldrlu 11'8

wjYH øjH (- ála ála Yíoh wefik Trf,daiqjla" È. fïihla

l%uh (- 

 ² fïifha tla fl<jrla u; Trf,daiqj ;nkak'

 ² fïifha wfkla fl<jr isg Trf,daiqfõ ála" ála Yíoh fyd¢ka 

Y%jKh lrkak ^idudkH jd;fha §&

 ² miqj rEmfha mßÈ fïih u; Trf,daiqj yd lk ;nd Trf,daiqfõ 

ála ála Yíoh Y%jKh lrkak'ála ála Yíoh Y%jKh lrkak'

11'12 rEmh  
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Trf,daiqfõ ála ála Yíoh idudkH jd;fha § wefikjdg jvd jeä 

y~lska fïih u; lk ;enQ úg wefia'

>k udOHh ;=<ska jdhq udOHhg jvd fyd¢ka èjksh iïfm%aIKh jk 

nj by; 11'8 ls%hdldrlfuka meyeÈ,s fõ'

mejreu 11'5

>k yd øj udOH ;=<ska èjksh .uka lrk nj fmkaùug úúO 

mÍlaIK ie,iqï lr w;ayÞ n,kak'

wu;r oekqug

 ² ffjoHjre frda.Ska mÍlaId lsÍu i|yd Ndú; lrk fjo k<dfõ 

mg,h isref¾ we;eï wjhjj, ̂ yDoh" fmkye,s" reêr kd<& Yíoh 

wkqj lïmkh fjñka ls%hd;aul jk WmlrKhls'

 ² w;S;fhaa § úYd, f.dvke.s,s ;=<" keõ ;=<" ñksrka wdlr jeks 

ia:dkj, isg Yíoh wE;g iïfma%IKh lsÍu i|yd l:d kd< 

Ndú; lr we;'

wE; tk ÿïßhl y~ jvd;a fyd¢ka Y%jKh lsÍug f¾,a mS,a,g lk 

;eîu w;S;fha ñksiqka úiska lrk ,§' ^fuh wkdrlaIs; l%shdjla nj 

i,lkak'& jd;hg jvd >k øjH ;=<ska Yíoh fõ.fhka .uka lsÍu 

thg fya;=jhs'

c,h ;=< isák wfhl=g fvd,a*ska i;=ka 

c,h ;=< § y`v k.k úg b;d Wia y`vla 

^;Sj% y`v& f,i th wefia' kuq;aa c,fhka 

msg;g wd úg tu y`v wefikafka b;d 

isyska y`vla ^fl`Èßhla& f,i h' c,h 

;=< § jd;hg jvd fõ.fhka Yíoh 

.uka lsÍu thg fya;=jhs'

11'13  rEmh  fvd,a*ska
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>k" øj iy jdhq hk udOH ;=<ska èjksh iïfm%aIKh jk fõ.h 

tlsfklg fjkia fõ' >k øjHh ;=<ska øj yd jdhq udOHj,g jvd jeä 

fõ.hlska èjksh iïfma%IKh fõ' èjksfha fõ.h wvq u jkafka jdhq 

udOH ;=<§ h'

udOHh èjksfha fõ.h ^;;amrhg ógr&

jd;h ^jdhq& 330

c,h ^øj& 1500

jdfka ^>k& 4500

wl=Kq .eiSul § wdf,dalh yd .ss.sreï y`v we;s jkafka tl u 

fudfyd;l § h' kuq;a wdf,dalh wm fj; blaukska <`.d jk w;r 

Yíoh wefikqfha Bg iq¿ fõ,djlg miqj h' Yíoh .uka lrk fõ.h 

wdf,dalfha fõ.hg jvd wvq ùu thg fya;=jhs'

j.=j 11'2  
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wNHdi

1' my; § we;s jpkj,ska iqÿiq jpkh fhdod ysia;eka mqrjkak'

    ^fõ.h" >k" udOHhla" lïmk" jd;h&

I. èjksh fyj;a Yíoh ksmojkafka''''''''''''''''''''''' u.sks'

II. èjksh .uka lsÍug'''''''''''''''''''''''''''''''''wjYH fõ'

III. èjksh jvd jeä fõ.hlska .uka lrkafka ''''''''''''''''''''''''udOHh 

;=<sks'

IV. ngk,djl èjksh ksmojkafka '''''''''''''''''''''''''''''''''''' lïmkh 

ùfuks'

2' ksjerÈ ms<s;=r f;darkak'

1 jd;h lïmkfhka y`v ksmojk ix.S; NdKavh jkafka"

             1' fnrh    2' jh,Skh 

             3' ;í,dj    4' ngk<dj 

2 my; i`oyka m%ldY ms<sn`o i,ld n,kak'

A) ßla;hla ;=<ska jqj o èjksh .uka lrhs'

B) jd;h ;=< èjksfha fõ.h wdf,dalfha fõ.hg jvd jeä h'

C) èjksh .uka lsÍug udOHhla wjYH fõ'

by; m%ldY w;=ßka ksjerÈ m%ldYh$m%ldY jkafka

1. A muKs 2. B muKs    3.C muKs   4. A yd B muKs

mdßNdIsl jpk

èjksh - Sound
èjks iïfm%aIKh - Propagation of sounds
lïmkh - Vibration
Yíofha fõ.h - Speed of sound
ßla;h - Vacuum
iriq, - Tuning fork
ßla; fmdïmh - Vacuum pump
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ffcj l%shdj,s12
 12'1   Ôjfha ixúOdk uÜgï 

.fvd,a ì;a;shla idÞ ;sfnkafka .fvd,a leg rdYshla tlg 

ne`§fuks' tfuka u ó johla iE§ ;sfnkafka o l=vd Ivdi%dldr tAll 

rdYshlsks'

12'2 rEmh  ó joh

;ekqï tallh

12'1 rEmh  .fvd,a ì;a;sh

;ekqï tallh

Ôù foay iE§ ;sfnkafka o fujeks l=vd ;ekqï tAll rdYshla tl;= 

ùfuks' tu ;ekqï tAllh ffi,h f,i ye`Èkafõ' tkï Ôjfha jHqyuh 

tAllh ffi,hhs'

tA wkqj i;a;aj foayfha jHqyuh tAllh i;a;aj ffi,h f,i;a Ydl 

foayfha jHqyuh tAllh Ydl ffi,h f,i;a yeÈkafõ'

12'3 rEmh  i;a;aj ffi,h 12'4 rEmh  Ydl ffi,h

ñksid
.i

Ydl ffi,

Ydlh
i;a;aj ffi,h

Ydlh

Ydl ffi,h

óg fmr mdvul § i;a;aj ffi, yd Ydl ffi, ksÍlaIKh l< whqre 

Tng u;l we;'

l%shdldrlu 12'1

.=re;=udf.a$ .=re;=ñhf.a iydh we;sj nq,;a fld<hl há wmsp¾óh 

isúhl ffi, yd fldmq,a ffi, wKaùlaIfhka ksÍlaIKh lrkak' 

tu.ska Ydl ffi, yd i;a;aj ffi, y`ÿkd .kak'
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12'5 rEmh  Ydl m;%hl há wmsp¾óh  
ffi,j, wKaùlaISh fmkqu

12'6 rEmh  ñksidf.a j¾K .ekajQ fldmq,a 
ffi,j, wKaùlaISh fmkqu

mejreu 12'1

ffi,h ms<sn`o f;dr;=re wkdjrKh lr .ekSug wod< ft;sydisl 

f;dr;=re fidhd mka;shg bÈßm;a lrkak'

we;eï Ôùkaf.a foayh ;ks ffi,hlska hqla; fõ' tneúka foay 

l%shdldß;ajh ir, h' fï wkqj Ôjfha ir,;u lD;Huh tAllh 

ffi,h f,i ye¢kaúh yels h' 

tal ffi,sl Ôùka lsysmfokl=f.a rEm my; olajd we;'

weónd (Amoeba) tjq.a,skd (Euglena) meróishï (Paramecium)
12'7 rEmh  tAl ffi,sl Ôù úfYaI lsysmhla ̂ wkaùlaISh fmkqu& 

l%shdldrlu 12'2

fmdl=Kq c, ksheÈhla yd msÿre m,a lrk ,o c, ksheÈhla 

wKaùlaIfhka ksÍlaIKh lsÍfuka tAl ffi,sl Ôùka y`ÿkd .kak'
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Ôù foayfha ixúOdk uÜgï

tal ffi,sl Ôùka yereKq úg wfkla ish¨ Ôùka ks¾udKh ù we;af;a 

ffi, lsysmhla fyda úYd, ixLHdjla talrdYs ùfuks' Tjqka nyq 

ffi,sl Ôùka f,i y`ÿkajkq ,efí' jvd;a ir, uÜgu jk ffi,fha 

isg ixlS¾K uÜgu jk Ôúhd olajd jk ixúOdk uÜgï my; ±lafõ'

ffi, mgl wjhj moaO;s Ôúhd

by; ±lajQ tla tla ixúOdk uÜgu ms<sn`o j fuu mßÉfþofha § 

idlÉPd flf¾' 

ffi,h

ffi,h" Ôjfha jHqyuh yd lD;Huh tAllh 

f,i ye¢kaúh yels h' tkï Ôjfha ;ekqï 

tAllh ffi,h jk w;r l%shdldß;ajfha 

ir,;u tAllh o ffi,h fõ'

mglh

hï ksYaÑ; jQ ld¾h bgq lsÍu i`oyd ffi, iuQyhla talrdYs ù ilia jQ 

ixúOdk uÜgu mglhla f,i ye`Èkaúh yels h'

l%shdldrlu 12'3

wjYH øjH (- fmaYs mglhl iaÓr lÞjla fyda mska;+rhla" Ydl m;%hl 

há wmsp¾uh iys; lodjla

l%uh (- by; lod wKaùlaISh ksÍlaIKhlg ,la lrkak'

   tys wvx.= mgl j¾. y`ÿkd .kak' 

mglj, my; ±lafjk ,laIK we;'

 y tlu yevfha fyda úúO yevfha ffi, iuQyhlska hqla; ùu

 y fmdÿ ld¾h bgq lsÍu

ffi,h

lD;Huh 

tAllhhs

jHqyuh 

tAllhhs
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Ôù foayj, olakg ,efnk úúO mgl j¾. lsysmhla my; ±lafõ'

12'8  rEmh  
yD;a fmaYs mglh

12'9  rEmh  
reêr mglh

12'10 rEmh  
Ydl m;%hl há wmsp¾óh mglh

mgl

tlu yevfha fyda fjkia 

yevfha ffi, iuQyhlska 

hqla; ùu

fmdÿ ld¾h bgq lsÍu

wjhjh

hïlsis úfYaI ld¾hhla fyda ld¾h lsysmhla bgq lsÍu ioyd mgl 

lsysmhla tl;= ù ilia jQ ixúOdk uÜgu f,i wjhjh ye`Èkaúh 

yels h'

ñksidf.a wdudYh úúO mgl j¾. lsysmhlska ilia ù we;s nj fmkajk 

rEm igykla my; ±lafõ'

iakdhq mglh

fmaYs mglh

wdudYh 
^wjhjh&

reêr mglh

12'11 rEmh  ñksia wdudYfha we;s úúO mgl j¾.
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l%shdldrlu 12'4

wjYH øjH (¡ l`o úksúo fmfkk l=vd Ydlhla ^l+v¿" Èh nq,;a&" c, 

n`ÿkla" c,fha Èh jk r;= meye;s j¾Klhla ^l=l=,a idhï" wdydr 
j¾Kl&

l%uh (¡ ²  c, n`ÿkg r;= meye;s j¾Klh Èhlr .kak'

 ² uQ, moaO;sh c,fha .s,S mj;sk mßÈ me<Eáh c, n`ÿfka nyd,kak'

 ² Ydl l| r;= meye jQ miq tys yrialvla f.k wKaùlaIfhka 

ksÍlaIKh lrkak'

 y tys r;= meyefhka Èiajkafka c,h yd Lksc ,jK mßjykh lrk 

mglhhs' th ffY,u mglh f,i ye`Èkafõ'

 y ffY,u mglhg msg;ska we;s wdydr mßjykh lrk maf,dahu 

kï jQ mglhla o we;'

 y óg wu;rj ;j;a mgl lsysmhla y`ÿkd.; yels h'

fï wkqj Ydl l`o kï jQ wjhjh f.dvke.Sug úúO mgl .Kkdjla 

iyNd.s ù we;s nj Tng wjfndaO jkq we;'

c,h mßjykh lrk mglh 
^ffY,u mglh&

wdydr mßjykh lrk 
mglh ^maf,dahu mglh&

Ydl l`oYdl l`o

ueÈ msrjqï mglh
12'12 rEmh  Ydl l`ol wvx.= úúO mgl j¾.

l%shdldrlu 12'5

Ydl m;%hl yrialvla iys; iaÒr lÞjla 

ksÍlaIKh lrkak' tys we;s úúO mgl j¾. 

y`ÿkd .kak'

12'13 rEmh  Ydl m;%hl jHqyh fmkajk rEmhla Ydl m;%hl jHqyh fmkajk rEmhla
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wjhjh

mgl rdYshlska hqla; fõ 
fmdÿ ld¾hhla fyda 

ld¾h lsysmhla isÿ lrhs

moaO;sh

hï fmdÿ ld¾hhla fyda lsysmhla bgq lsÍu ioyd wjhj iuQyhla 

iïnkaO ù ilia jQ ixúOdk uÜgu moaO;shla f,i ye`Èkaúh yels h'

my; 12'14 rEm igyfkka ±lafjkafka úúO wjhj iïnkaO ù ñksidf.a 

wdydr ÔrK moaO;sh ilia ù we;s wdldrhhs'

12'14 rEmh   ñksidf.a wdydr ÔrK moaO;sh

uyd wka;%h

l=vd wka;%h

uqLh

wkakfi%da;h

wdudYh

wlaudj

moaO;sh

wjhj rdYshlska hqla; fõ 
fmdÿ ld¾hhla fyda 

ld¾h lsysmhla isÿ lrhs'
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l%shdldrlu 12'6

 y l=mamfïkshd jeks Ydlhla .,jd tys úúO wjhj yd moaO;s 

ksÍlaIKh lrkak'

 y tys o< f¾Çh igykla we`o wjhj yd m%Odk moaO;s fol y`ÿkd 

.kak'

Tfí f;dr;=re my; 12'15 rEmh iu`. ixikaokh lrkak'

12'15 rEmh  Ydlhl we;s úúO wjhj yd moaO;s

M,M,

mqIam

l`o

m;%hm;%h

uqÿka uq,
uQ, moaO;sh

m%frday 
moaO;sh

md¾Yaúl 
uq,a š

fï wkqj Ydlhl m%Odk moaO;s folla mj;sk nj Tng jegfykq we;' 

tkï"

1' uQ, moaO;sh

2' m%frday moaO;sh

mejreu 12'2

;DK Ydlhl m%Odk wjhj yd moaO;s y`ÿkd .kak' tys f¾Çh igyk 

we`o wjhj yd moaO;s kï lrkak'
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Ôúhd

wjhj moaO;s ish,a, tlg tl;= ù l%shdldÍ Ôúhl= iEfoa' ñksia foayh 

iE§ug Þhl jk moaO;s lsysmhla 12'16 rEmfha ±lafõ'

12'16 rEmh  ñksia foayh ;ekS we;s úúO moaO;s

ñksia foayh

iakdhq moaO;sh

Yajik moaO;sh

m%ckl moaO;sh

reêr ixirK  
moaO;sh

fmaYs moaO;sh
wdydr ÔrK 
 moaO;sh

nysiai%dù moaO;sh
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Ydl foayh o m%Odk moaO;s follska hqla; nj Tn ±kgu;a wOHhkh 

lr we;'

uQ, moaO;sh

.i m%frday moaO;sh

12'17 rEmh  Ydl foayh iukaú; ù we;s m%Odk moaO;s

l%shdldrlu 12'7

Ôjfha ixúOdk uÜgï ksrEmKh lsÍu i`oyd iqÿiq wdlD;shla ilia 

lrkak' th mka;sfha m%o¾Ykh lrkak'

 12'2   udkj foay moaO;s 

Yajikh" wdydr ÔrKh" p,kh" nysiai%djh jeks úúO Ôj l%shd rdYshla 

ñksia foayh ;=< isÿ fõ' fuu Ôj l%shd isÿùu i`oyd Yla;sh wjYH fõ'

12'18 rEmh  úúO l%shdldrlï

l%Svd lsÍu" k¾;kh jeks l%shd fuka u wm ksYap, j isák úg § o 

YÍrh ;=< m%;sl%shd rdYshla isÿ fjñka mj;S' tu l%shd i`oyd wjYH 

Yla;sh ,nd .kqfha wm .kakd wdydr" ffi, ;=< § Tlaiscka iuÕ 

m%;sl%shd lsÍfuks ^±ùfuks&'

ñksidg Yla;sh ,nd .ekSu i`oyd wjYH ir, wdydr yd Tlaiscka jdhqj 

iemfhkafka flfia ±hs is;d n,kak'

ñksid ,nd .kakd ixlS¾K wdydr ir, ix>gl njg m;a lrkqfha 

ÔrK moaO;sh u.sks' Yla;sh ,nd §ug wjYH Tlaiscka jdhqj ,nd 

§u Yajik moaO;sh u.ska isÿ flf¾' fuu moaO;s ms<sn`o j ;jÿrg;a 

wOHhkh lruq'
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ñksidf.a wdydr ÔrK moaO;sh

fndfyda úg wm .kakd wdydr ixlS¾K fuka u m%udKfhka úYd, 

len,s fõ' fï ksid fuu wdydr tljr u YÍrhg wjfYdaIKh l< 

fkdyels h' fï i`oyd wdydr l=vd wxY= njg yd ir, ;;a;ajhg m;aúh 

hq;= h' fuu l%shdj,sh wdydr ÔrKh f,i ye`Èkafõ' ÔrKfhka miq 

wjfYdaIKh b;d myiq h' 

wdydrhla fyd`Èka ÔrKh ùu i`oyd m<uqj th b;du;a l=vd wxY= njg 

m;aúh hq;= w;r tA i`oyd o;a WmldÍ fõ'

bkamiq tu l=vd wdydr wxY= ÔrK moaO;sfha tla tla ia:dkj, § i%djh 

flfrk ÔrK hqI u.ska ir, wdydr njg m;alr wjfYdaIKh flf¾'

wdydr ÔrK l%shdj,sh isÿ lrkafka wdydr ÔrK moaO;sh u.sks' wdydr 

ÔrK moaO;sfha l%shdj,sh ir,j my; wdldrhg ±laúh yels h'

o;a 

u.ska

ÔrK hqI 

u.ska 

l=vd wdydr len,swdydr lene,a,

wjfYdaIKh
ir, wdydr 

wxY=

kuq;a wm .kakd ish¨ u wdydr tla wjhjhla ;=< § iïmQ¾Kfhka 

ÔrKh fkdfõ' fï ksid wjhj lsysmhla ;=< § wdydr ÔrKh mshjfrka 

mshjr isÿ fõ'

ñksidf.a wdydr ÔrK moaO;sh m%Odk ld¾h folla isÿ lrhs' 

1' ixlS¾K wdydr ir, wdydr njg m;alsÍu

2' ir, wdydr foayhg wjfYdaIKh lsÍu

l%shdldrlu 12'8

udkj wdydr ÔrK moaO;sfha wdlD;shla fyda rEm igyka 

wdOdrfhka tys m%Odk fldgia y`ÿkd .kak'
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Tn y`ÿkd.;a fldgia my; rEm igyka iu`. ii`od n,kak'

12'19 rEmh  
ñksidf.a wdydr ÔrK moaO;sh ^;%sudk jHqyh&

uqL 
l=yrh

wkakfi%da;h 
^.,kd,h&

fÄg 
.%kaÓh

l=vd 
wka;%h

wdudYh
wlaudj

ms;a;dYh
w.akHdYh

uydka;%h

WKAvql 
mqÉch

.=o ud¾.h
.=oh

uqL 
l=yrh

wkakfi%da;h 
^.,kd,h&

fÄg 
.%kaÓh

l=vd wka;%h

wdudYh
wlaudj

ms;a;dYh

w.akHdYh

uydka;%h

WKAvql 
mqÉch

.=o ud¾.h
.=oh

12'20 rEmh  
ñksidf.a wdydr ÔrK moaO;sh ^f¾Çh igyk&

.%iksldj .%iksldj

udkj wdydr ÔrK moaO;sfha tla tla wjhj" tajdfha jHqyh yd lD;H 

±lafjk j.=jla my; ±lafõ'

12'1 j.=j  wdydr Ô¾K moaO;sfha úúO wjhj ;=< isÿjk l%shdj,s

wjhjh jHqyuh ,laIK yd l%shdj,s

uqL l=yrh  ² o;a u.ska wdydr l=vd len,sj,g leãu  ^hdka;%sl 

ÔrKh& 

 ² fÄg .%kaÒ u.ska wdydr u; fÄgh i%djh lsÍu

 ² Èj u.ska wdydrh fÄgh iu. ñY% lsÍu

 ² fÄgfha wvx.= ÔrK hqI u.ska wdydr ÔrKh 

wdrïN  lsÍu ^ridhksl ÔrKh&
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.%iksldj  ² wdydr ud¾.hg;a Yajik ud¾.hg;a fmdÿ l=àrhhs'

 ² uqL l=yrfha we;s wdydr wka;fi%da;hg fhduq lsÍu

wkakfi%da;h 

^.,kd,h&

 ² uqL l=yrh ;=< jQ wdydr wdudYh fj;g ;,a¨ lsÍu

   

wdudYh  ² fuh fmaYsuh u,a,ls'

 ² wdydr ÔrKh uekúka isÿ lsÍu ioyd wdudYhsl 

hqIfha mj;sk wdï,sl iajNdjh fya;= fõ'

 ² wdydrh meh ;=kl muK ld,hla wdudYfha /£ 

mj;shs'

 ² wdydr wdudYh ;=< jQ ÔrK hqIh iu. ñY% ù ;j 

ÿrg;a ÔrKh fõ'

l=vd wka;%h

^laIqødka;%h&

 ² fuh /<s .eiqKq 6 mla muK È.= kd<dldr jHqyhls'

 ² l=vd wka;%h ;=< § ÔrK hqIh iu. úúO wdydr 

ÔrKh isÿ lrhs' 

 ² wdydr ÔrKh iïmQ¾K ù ÔrK M, foayhg 

wjfYdaIKh lrhs'

 ² ld¾hlaIu wjfYdaIKhla i|yd mDIaGh jeälsÍug 

l=vd wka;%fha wx.=,sld kï jQ we`.s,s jeks fkÍï 

we;'

uydka;%h  ² l=vd wka;%hg jvd È. wvq uy; jeä kd<hls'

 ² c, wjfYdaIKh isÿ fõ'

.=oh  ² ÔrK moaO;sfha wjidkh .=ohhs'

 ² w¾O >k ;;a;ajfha mj;sk u, .=o újrh yryd 

msg lrhs'

l%shdldrlu 12'9

WÑ; øjH Wmfhda.s lr .ksñka udkj wdydr ÔrK moaO;sh wdo¾Ykh 

lsÍu i|yd wdlD;s ilia lrkak'
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udkj Yajik moaO;sh

Ôùka Yajikh isÿ lrkafka wehs@ fuu .eg¨jg úi÷u Tng my; 

igyk wOHhkh lsÍfuka ,efnkq we;'

ir, wdydr + +Yla;sh

Ôj l%shd i|yd 

fhdÞ .kshs

  Tlaiscka

wdYajdifhka

ldnka vfhdlaihsâ 

yd c, jdIam

m%Yajdifhka

fï wkqj Ôùkaf.a Yajik l%shdj,sh u.ska Yla;sh ckkh jk nj;a tu 

Yla;sh Ôj l%shd i|yd fhofjk nj;a Tng jegfykq we;'

tA wkqj ir, wdydr Tlaiscka iuÕ m%;sl%shd lsÍfuka ̂ oykfhka& Yla;sh 

ksmoùfï l%shdj,sh Yajikh f,i ye`Èkafõ'

Yajikh i`oyd wjYH jd;h YÍrh ;=<g we;=¿ lr .ekSfï l%shdj,sh 

wdYajdih hs'

Yajikh u.ska Yla;sh ksmoùfï § w;=re M, f,i ksl=;a jk ldnka 

vfhdlaihsâ yd c,jdIam foayfhka neyer lsÍfï l%shdj,sh m%Yajdih hs'

fufia jdhq yqjudrej isÿ lrk moaO;sh Yajik moaO;shhs' Yajik 

moaO;sfha m%Odk fldgia y`ÿkd .ekSu i`oyd 12'10 l%shdldrlfuys 

ksr;jkak'

l%shdldrlu 12'10

úoHd.drfha we;s wdlD;shla fyda rEmigyka wOHhkh lr 

ñksidf.a Yajik moaO;sfha m%Odk fldgia y`ÿkd .kak' 

tu y`ÿkd.;a fldgia 12'21 rEmh iuÕ ii`od n,kak'
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kdia l=àrh

.%iksldj

iajrd,h

Yajdikd,h

ol=Kq 
fmkye,a,

jï Yajdikd,sldj

wkq Yajdikd,sld

uyd m%dÖrh

m¾Y=j

12'21 rEmh  ñksidf.a Yajik moaO;sh 

Yajik moaO;sfha úúO wjhj ;=< § isÿjk l%shdj,s my; igykska 

±lafõ'

wdYajdi jd;h kdia l=àr ;=<g we;=¿ ùu

kdia l=àr ;=< § jd;h fmÍulg yd WKqiqï lsÍulg ,la ùu" tu 

jd;hg f;;ukh tla lsÍu

jd;h .%iksldfõ isg iajrd,h yryd Yajdikd,h Tiafia .uka 

lsÍu

jd;h jï yd ol=Kq Yajdikd,sld ;=<ska .uka lsÍu

fmkye,s ;=<g jd;h we;=¿ ùu iy jdhq yqjudrej isÿùu' ^tkï 

jd;fha jQ Tlaiscka reêrhg wjfYdaIKh ùu;a reêrfha isg 

ldnka vfhdlaihsâ fmkye,s ;=<g meñ‚u;aa isÿùu&

m%Yajdi jd;h meñ‚ ud¾.h Tiafia wdmiq .uka lr kdia 

újrj,ska msg ù hdu'
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wu;r oekqug

uqLfha isg .%iksldjg meñfKk 

wdydr .=<sh Yajdikd,hg fkdf.dia 

wkakfi%da;h fj; .uka lrkafka 

wmsðyaúldj u.sska Yajdikd, 

fÞrgqj jeiS hdu ksid h'
wmsðyaúldfõ l%shdj,sh

Èj wdydr .=<sh

  wmsðyaúldj

  wkakfi%da;h

Yajdikd,h

l%shdldrlu 12'11

udkj Yajik moaO;sh yd tys l%shdj,sh wdo¾Ykh lsÍu i|yd 

iqÿiq wdlD;shla ilia lr mka;shg bÈßm;a lrkak'

12'22 rEmh  Yajik moaO;sfha wdlD;shla

rn¾ 
ne¨k

>Kagd 
irdj

rn¾ 
mg,

l%shdldrlu 12'12

by; 12'22 rEmfha ±lafjk rn¾ mg,h" rn¾ neÆk" >Kagd irdj 

Y k< udkj Yajik moaO;sfha jHqyj,go wkqrEmkh fõ' tajd kï 

lrkak'
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idrdxYh

 ² Ôùkaf.a jHqyuh yd lD;Huh tallh ffi,h fõ'

 ² ffi,  mgl  wjhj  moaO;s  Ôúhd 

f,i foay ixúOdk uÜgï ilia ù we;'

 ² wdydr ÔrK moaO;sh u.ska wdydrh foayhg wjfYdaIKh l< 

yels mßÈ ir, ;;a;ajhg m;a flf¾' 

 ² Yla;sh ksmoùug wjYH Tlaiscka ,nd .ekSu;a" ldnka 

vfhdlaihsâ yd c, jdIam neyer lsÍu;a Yajik moaO;sh u.ska 

isÿ fõ'

 ² ir, wdydr Tlaiscka iu`. m%;sl%shd lr Yla;sh ksmoùfï 

l%shdj,sh Yajikh f,i ye`Èkaúh yels h'

wNHdi
^01& § we;s ms<s;=re w;ßka ksjerÈ ms<s;=r f;darkak'

(i)    Ôùkaf.a jHqyuh yd lD;Huh tallh jkafka l=ula o@

  1' ffi,h 2' mglh   3' wjhjh     4' moaO;sh

(ii)  Ydlhl c,h yd Lksc ,jK mßjykh lrkafka l=uk 

mglh u.ska o@ 

  1' ffY,u 2' maf,dahu   3' ndyslh  4' uÊcdj

(iii)  wdydr ÔrK moaO;shg wh;a fkdjk wjhjh l=ula o@ 

  1' wlaudj  2' Yajdikd,h 3' uydka;%h   4' .=oh

(iv)  Yajik moaO;shg;a wdydr ÔrK moaO;shg;a fmdÿ jHqyh 

jkqfha@ 

  1' iajrd,h h'  2' wkqYajdikd,sld h' 

  3' wkakfi%da;h h'    4' .%iksldj h'

(v)  l=vd wka;%h ;=< isÿ fkdjk l%shdj l=ula o@ 

  1' ÔrK hqI tl;= ùu 

  2' wdydr ÔrKh iïmQ¾K ùu

  3' ÔrK M, wjfYdaIKh ùu      

  4' wdydrh l=vd len,s njg m;a lsÍu
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^02& my; j.=j iïmQ¾K lrkak'

wjhjh lD;H

1' wdudYh

2' l=vd wka;%h

3' uydka;%h

4' kdia l=àr

5' iajrd,h

mdßNdIsl jpk

ffi,h - Cell
mglh - Tissue
maf,dahu mglh - Phloem tissue
ffY,u mglh - Xylem tissue
uQ, moaO;sh - Root system
m%frday moaO;sh - Shoot system
ÔrKh - Digestion
wdudYh - Stomach
wlaudj - Liver
.%iksldj - Pharynx
wka;%h - Intestine
Yajikh - Respiration
Yajdikd,h - Bronchus
fmkye,s - Lungs
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jdhqf.da,h13
 13'1   jdhqf.da,fha ia;r

t<suykg f.dia wyi foi n,kak' oj,a ld,fha § Tng j,dl=¿ 
iys; fyda j,dl=¿ rys; ks,ajka wyi fmfkkq we;' rd;%S ld,fha § 
;drld o" .%yf,dal o we;eï úg pkaøhd o fmfkkq we;' fï ish,a, 
Tn ÿgqfõ jdhqf.da,h ;=<sks' tfy;a jdhqf.da,h Tng fmfkkafka ke;'

jdhqf.da,h hkq mDÓúh jgd f.da,dldr j úys§ mj;sk jdhq jeiau hs' 
th fmdf<dj uÜgfï isg 700 km muK wE;g úys§ mj;S'

jdhqjlg  nrla we;s nj Tn 6 fY%aKsfha § wOHhkh lr we;' wm isák 
ia:dkhg by<ska we;s jd;fha nr ksid YÍrh u; o wjg we;s ish¨ foa 
u; o mSvkhla l%shd lrhs' fuu mSvkh jdhq mSvkh kï fõ' ld,.=Kh 

ms<sn`o lghq;=j, § jdhq mSvkh ñ,snd¾ (mb) kï tallfhka ukskq ,efí'

hï ia:dkhlg uqyqÿ uÜgfï isg we;s Wi y`ÿkajkqfha Wkak;dxYh 
hkqfjks' Wkak;dxYh wkqj jdhqf.da,fha úúO uÜgïj, WIaK;ajho 
mSvkh o fjkia fõ' fuu fjkialï mokï fldgf.k  
jdhqf.da,h m%Odk ia;r mylg fnod we;' fuu ia;rj, udhsï ksYaÑ;j 
lsj fkdyels h' fmdf<dj uÜgfï isg by<g tu ia;r ms<sfj<sska 
fufia h' 

 1'  mßj¾;S f.da,h  

  (Troposphere) 
 2'  ia;r f.da,h 

  (Stratosphere)
 3'  uOH f.da,h  

  (Mesosphere)
 4'  ;dm f.da,h 

  (Thermosphere)
 5'  nys¾f.da,h 

  (Exosphere)
jdhqf.da,fha úúO ia;r 

we;=<;a igykla 13'1 

rEmfha oelafõ' 13'1 rEmh   jdhqf.da,fha úúO ia;r

  ;
dm f.da,h

  n
ys¾f.da,h

  u
OH f.da,h

  i
a;r f.da,h

  m
ßj¾;S f.da,h
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mßj¾;S f.da,h
mDÓú jdhqf.da,fha my< u ia;rh jkqfha mßj¾;S f.da,hhs' mDÓú 
iulh wdikakfha § uqyqÿ uÜgfï isg 15 km muK Wilg úys§ mj;S' 
kuq;a O%ejdikak fmfoiaj, § mßj¾;S f.da,fha Wi 8 km muK fõ'

jdhqf.da,hg wh;a uq¿ jdhq m%udKfhka 75] la muK we;af;a mßj¾;S 
f.da,fha h' tfuka u jdhqf.da,fha we;s c,jdIam yd ¥ú,s wxY=j,ska 
jeä m%udKhla we;af;a o fuu m%foaYfha h' ld,.=K úm¾hdi ish,a, u 
isÿ jkafka o mßj¾;S f.da,h ;=< h' 

fy,sfldmag¾" merIqÜ yd idudkH .=jka hdkd wdÈh .uka lrkafka o 

fuu ia;rh ;=< h'

ia;r f.da,h

uqyqÿ uÜgfï isg 15 km muK isg 50 km muK by<g ia;r f.da,h 

msysgd we;' fuys c,jdIam we;af;a b;d iq¿ jYfhka ksid jd;h úh<s 
iajNdjhla .kS' ia;r f.dA,fha j,dl=¿ fkdue;' tfuka u l=Kdgq 
fyda jdhq le<öï ke;' tu ksid fcÜ hdkd fuu ia;rh ;=< .uka 

lrhs' ia;r f.da,h ;=< ´fidaka úhk fyj;a ´fidaka ia;rh msysgd 

we;' iQ¾hhdf.a isg ydkslr úlsrK 

mDÓúh u;g meñŒu ´fidaka ia;rh 

u.ska j<lajhs'

leá jeys j,dl=¿j, uqÿk me;,s 

ù ls‚ysrhl yevh .kafka ia;r 

f.da,hg <`.d jQ úg § h' tfia jkafka 

ia;r f.da,fha § tla ÈYdjlg yuk 

iq<x we;s ksid h' fndfyda úg fujeks 

j,dl=¿ we;s ùu;a iu`. wl=Kq f.rú,s 

iys; j¾Idjla wfmalaId l< yels h'
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uOH f.da,h

uqyqÿ uÜgfuka 50 km muK isg 80 km muK 

olajd by<g msysgd we;af;a uOH f.da,h hs' 

jdhqf.da,fha we;s ia;rj,ska isis,a u ia;rh 

fuh fõ' fuys § c, jdIam" whsia j,dl=¿ f,i 

ñfohs' ysre nei .sh úg fuu j,dl=¿j,g 

ysre t<sh jefohs' tneúka rd;%S wyfia fuu j,dl=¿ ±l.; yels fõ'

;dm f.da,h

uqyqÿ uÜgfuka  80 km muK isg 120 km muK olajd by<g ;dm 

f.da,h msysgd we;' fuu m%foaYfha we;s jdhq wxY= u.ska iQ¾h ;dmh Wrd 

.kS' tu.ska fuu ia;rfha WIaK;ajh fnfyúka by< w.hla mj;S' 

cd;Hka;r wNHjldY uOHia:dkh (International Space Station)fuu 

ia;rh ;=< r|jd we;'

W;a;r O%ejhg wdikak m%foaYj, 

wyfia W;a;rdf,dalh kï o¾Ykhla 

olakg ,efí'

olaIsK O%ejh wdikakj olaIsKdf,dalh 

kï o¾Ykhla olakg ,efí' fuu 

o¾Yk fol u yg.kafka ;dmf.da,h 

;=< h' 

nys¾f.da,h
jdhqf.da,fha b;du;a u ;=kS ia;rh fuh fõ' uqyqÿ uÜgfuka 120 km 
muK ÿrl isg by<g nys¾f.da,h msysghs' fuu m%foaYh wNHjldYh 

f;la úys§ mj;S' kuq;a wNHjldYh iu`. tlajk udhsula ksYaÑ;j lsj 

fkdyels h'

l%shdldrlu 13'2
jdhqf.da,Sh ia;r ksrEmKh lrk wdlD;shla iE§u

wjYH øjH (- A4 lvÞis" l;=rla" fv%daúka mska tlla" mDÓú  f.da,fha 

l=vd rEmhla

13'4 rEmh   uOH f.da,fha msysá j,dl=¿

13'5 rEmh  W;a;rdf,dalh (Aurora)
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l%uh (- A4 lvÞishlska yels ;rï úYd, jD;a;hla lmd .kak' thg 

jvd 2 cm wvq wrhla iys; ;j;a lvÞis jD;a;hla lmd .kak' 

bkamiq tlska tlg 2 cm ne.ska l=vd jk fia lvÞis jD;a; ;=kla 

lmd .kak' ueo we;s lvÞis jD;a;h u; mDÓú f.da,fha l=vd rEmhla 

w,jkak' tys mDÓú f.da,hg msg;ska —mßj¾;S f.da,h˜ hk jpkh 

,shkak'

±ka f,dl= jD;a;h u; ms<sfj<ska" 

wfkla lvÞis jD;a; ;nkak' fv%daúka 

mska tl mDÓúf.da,h olajk rEmfha 

ueÈka iú lrkak' 

rEmfha ±lafjk mßÈ tla tla lvÞis 

jD;a;fha jdhqf.da,Sh ia;rj, kï 

,shkak' tla tla ia;rfha iqúfYaIs 

,laIK tys igyka lrkak'

±ka Tn jdhqf.da,Sh ia;r ksrEmKh 

lrk wdlD;shla ksmojd we;' 

  
   

   
   n

ys¾f.da,h

  
   

   
   ;

dm f.da,h

  
   

   
   u

OH f.da,h

  
   

   
   i

a;r f.da,h

  
   

   
   m

ßj¾;S f.da,h

13'6 rEmh  jdhqf.da,Sh ia;r

jdhqf.da,fha ia;rj, WIaK;ajh yd mSvkfha fjkia ùu

jdhqf.da,h ;=< wm Ôj;a jk ia;rh jkqfha mßj¾;S f.da,h hs' 

mßj¾;S f.da,fha by<g hk úg tys WIaK;ajhg yd mSvkhg l=ula 

isÿfõ o@

YS% ,xldfõ k.r lsysmhl Wkak;dxY o jd¾Isl idudkH WIAK;aj o 

idudkH jdhqf.da,Sh mSvk o my; 13'1 j.=fõ ±lafõ'

13'1 j.=j  úúO k.r lsysmhl ld,.=Ksl f;dr;=re

k.rh
Wkak;dxYh

 (m)
idudkH

WIaK;ajh (oC)
idudkH

mSvkh (mb)
fld<U 01 m 27'4 1110

uykqjr 500 m 24'6 956

kqjrt<sh 1868 m 15'9 813

^fuu o;a; ld,.=K úoHd fomd¾;fïka;=fõ wkq.%yfhks'&

by; j.=fjka meyeÈ,s jkafka Wkak;dxYh jeäjk úg WIAK;ajh 

fuka u mSvkh o wvqjk njhs'
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mejreu 13'1

Y%S ,xldfõ úúO Wkak;dxY iys; k.r lsysmhla f;dard .kak' 

ckudOHj,ska m%pdrh jk f;dr;=re weiqfrka i;shla mqrd tu 

k.rj, WIaK;aj igyka lr .kak' tu f;dr;=re m%ia;dr u.ska  

bÈßm;a lrkak'

fmdf<dj uÜgfï isg by<g hdfï § jdhqf.da,fha tla tla ia;rj, 

WIAK;ajh fjkia jk wdldrh my; 13'7 rEm igyfkka ±lafõ'
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13'7 rEmh   jdhqf.da,fha tla tla ia;rj, WIaK;ajh fjkia jk whqre

120

by; rEmigyk weiqfrka ,nd.; yels f;dr;=re fufia h'

 ² mßj¾;S f.da,fha by<g hk úg WIaK;ajh l%ufhka wvq fõ' th 

isÿjkafka fufia h' iQ¾h ;dmh ksid f.dvìu yd uqyqo r;a fõ' 

tneúka f.dvìu wi, WIaK;ajh jeä h' f.dvìñka by<g hk 

úg jd;fha WIaK;ajh l%u l%ufhka wvq fõ'

 ² ia;r f.da,fha by<g hk úg WIaK;ajh jeä fõ' thg fya;= 

jkafka ia;r f.da,h ;=< we;s ´fidaka ia;rfha l%shdldß;ajhhs' 

´fidaka ia;rh u.ska iQ¾hhdf.ka ,efnk mdrcïnq, lsrK 

(Ultra  Violet rays/ UV)  Wrdf.k r;aùu ksid ia;r f.da,fha 

WIaK;ajh jeä fõ'
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wu;r oekqug

uOH f.da,fha by<g hk úg WIaK;ajh wvq fõ' Bg fya;=j" 

iQ¾h Yla;sh Wrd .kakd ´fidaka jdhq m%udKh fuys b;d wvq  

ùu hs' jdhq f.da,fha wvq u WIaK;ajh jd¾;d jkafka uOH f.da,fha 

by< m%foaYfhys h' fuys WIaK;ajh RK 900C (-900C) muK fõ' 

fuu WIaK;ajh mDÓúfha YS;, jeä u m%foaYh jk wekagdlaáldfõ 

WIaK;ajhg o jvd wvq h' fuu m%foaYfha we;s jdhq wxY= u.ska iQ¾h 

Yla;sh wêl f,i Wrd .ekSu Bg fya;=j hs' ;dm f.da,fha by<g hk 

úg kej;;a WIaK;ajh jeä fõ' nys¾f.da,hg <`.d jk úg ;j ;j;a 

WIaK;ajh jeä fõ'

 13'2   jd;h yd tys ix>gl

mdÓúfhys Ôùkag jvd;a u jeo.;a jk jdhqf.da,Sh ia;rh jkqfha 

mßj¾;S f.da,h hs' tys wvx.= jd;fha ixhq;sh 13'2 j.=fjka yd 13'8 

rEmfha jg m%ia;drfhka ±lafõ'
13'2 j.=j  mßj¾;S f.da,fha jd;fha wvx.= úúO ix>gl

jdhq j¾.h mßudj m%;sY;hla f,i

khsÜrcka 78 ] 

Tlaiscka 21 ] 

wd.ka 

š                  1 ]ldnka vfhdlaihsâ 

c, jdIam

fjk;a jdhq

fjk;a

1%Tlaiscka

21 %

khsÜrcka

78%

13'8 rEmh  mßj¾;S f.da,fha jd;fha wvx.= m%Odk ix>gl 
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khsÜrcka yd Tlaiscka mßj¾;S f.da,fha jd;fha wvx.= m%Odk ix>gl 

nj by; f;dr;=rej,ska meyeÈ,s fõ'

wu;r oekqug

nj by; f;dr;=rej,ska meyeÈ,s fõ'

khsÜrcka - khsÜrcka idudkH ;;a;aj hgf;a m%;sl%shdYS,s;ajfhka wvq 

jdhqjls' jd;fha ixhq;sh ie,l+ úg jeä u mßud m%;sY;hla we;af;A 

khsÜrcka jdhqjhs'

Tlaiscka 

Ôùkaf.a Yajikh i`oyd wjYH jdhqj Tlaiscka jdhqjhs' øjH oykh 

i`oyd o Tlaiscka wjYH fõ' tneúka Tlaiscka oyk fmdaIl jdhqjla 

f,i y`ÿkajhs' jdhqf.da,fhka Tlaiscka fjkalr f.k úúO m%fhdack 

i`oyd fhdod .efka'

 y Yajikh wmyiq frda.Skag ,nd §u

 y Tlais - weisá,Ska ±,a, u.ska f,day mEiaiSu

 y lsñÿïlrejkag yd wNHjldY.dókag Yajikh i`oyd  

,nd §u

wd.ka

jdhqf.da,fha mßud m%;sY;h wkqj ;=kajeks jdhqj wd.ka fõ' fuh 

ksIal%Sh jdhqjls' tkï fjk;a uQ,øjH iu`. m%;sl%shd fkd lrhs' tu 

.=Kh ksid fuu jdhqfjka ,nd .kakd m%fhdack lsysmhla we;'

 ² iQ;%sld úÿ,s n,an msrùug

 ² ;eô,s mdg wdf,dalhla ,ndfok úÿ,s myka ksmoùug

ldnka vfhdlaihsâ

ldnka vfhdlaihsâ yß; Ydlj, m%NdixYaf,aIKh i`oyd wjYH 

wuqøjHhls' .sks ksùu i`oyd o fhdod .kS' jdhqf.da,fha fuu jdhqj 

;sîu ksid mDÓúfha WIaK;ajh m%Yia; uÜgul mj;S' wm wdYajdi 

lrk jd;hg jvd m%Yajdi lrk jd;fha ldnka vfhdlaihsâ m%;sY;h 

jeä h'

ksoiqka (-

jdhqf.da,fha lD;H

 ² i;=kag yd Ydlj,g Yajikh i`oyd wjYH Tlaiscka jdhqj imhhs'

 ² Ydlj, m%NdixYaf,aIKh ioyd wjYH ldnka vfhdlaihsâ jdhqj 

,efnkafka jdhqf.da,fhks' 
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 ² Ydl j¾Okhg w;HjYH uQ, øjHhla jk khsÜrcka mig ,nd 

fok m%Njh jkafka o jdhqf.da,h hs

 ² iQ¾hhdf.a isg mDÓúhg" jdhqf.da,h yryd wdf,dalh yd ;dmh 

muKla fkdj ydkslr lsrK o <`.d fõ' mdrcïnq, lsrK bka 

tlls' jdhqf.da,fha we;s ́ fidaka ia;rh u.ska mdrcïnq, lsrKj,ska 

isÿúh yels ydks j<lajhs'

 ² mDÓúfhys we;s WKqiqu wNHjldYhg msgù hdu j<lajkafka 

jdhqf.da,h u.sks' jdhqf.da,hla fkdue;s pkaøhd u; oyj, wêl 

WIaK;ajfhka hqla; jk w;r rd;%sh ±ä YS;,lska hqla; fõ'

 ² c, pl%h l%shd;aul ùu i`oyd jdhqf.da,fha we;s c,jdIam w;HjYH 

fõ' Ôùkaf.a meje;au i`oyd c, pl%h w;HjYH fõ'

 ² mlaISkag o we;eï lDóka jeks 

mshdir lrk i;=kag o mshdir 

lsÍug jd;h wdOdr fõ'

 ² èjks Yla;sh .uka lsÍug wjYH 

udOHhla f,i l%shdlrhs' fï ksid 

wmg Yío wefia'

 ² W,ald jeks wdldY jia;= fmdf<djg 

jeàug fmr ±ù hdu ksid tAjd 

.eàfuka isÿúh yels wk;=re wju 

jkafka jdhqf.da,h ksid h'

mejreu 13'2

zzjdhqf.da,h yÈisfha w;=reoka jqjfyd;a ZZ mDÓúh u; we;súh yels 

w¾nqo ms<sn`o jd¾;djla ilia lrkak' fï i`oyd by; i`oyka l< 

lreKq o wdOdr lr.kak'

mejreu 13'3

7 jk fY%aKsfha isiqka lKavdhula úiska jdhqf.da,h ms<sn`o j ilia l< 

ixl,am is;shula my; ±lafõ' tys ysia;eka i`oyd § we;s ,ehsia;=fjka 

jpk f;dard we;=<;a lrkak'
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ia;r f.da,h" mSvkh" uOHf.da,h" jdhqf.da,h" khsÜrcka" mßj¾;S 

f.da,h" Tlaiscka" ;dm f.da,h" nys¾f.da,h" WIaK;ajh

tys wvx.= m%Odk

jdhq j¾. fol jkafka

fnod we;af;a

fuu idOlj, 

fjki wkqj h
fuu ia;rj,g h

W
k

ak
;
dx
Y
h
 w

v
q f

õ
'

jdhq ¥IKh

jdhqf.da,hg hï hï øjH tlaùu ksid tys ixhq;sh Ôùkag wys;lr 

f,i fjkiaùu jdhq ¥IKh f,i ye`Èkafõ' jdhq ¥IKhg fya;= jk 

ix>gl fldgia follg fnÈh yels h' 

 ² jdhquh ¥Il

 ² wxY=uh ¥Il

jdhquh ¥Il iuyrla kï ldnka fudfkdlaihsâ" i,am¾ vfhdlaihsâ" 

khsÜrcka vfhdlaihsâ wdÈh hs'

wxY=uh ¥Il iuyrla kï ldnka wxY=" Bhï wxY=" fkd±jqKq bkaOk 

ì`È;s" lDñkdYl ì`È;s" isfuka;s l=vq iy weianeiafgdaia wxY= wdÈh hs'

l%shdldrlu 13'3

nia r:fhka .ukla f.dia wdmiq meñ‚ ú.i iqÿmdg f,akaiqjlska 

uqyqK yd fn,a, fyd¢ka msi oukak' f,akaiqj ksÍlaIKh lrkak' 
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f,akaiqfõ ne£ we;s øjH ,enqfKa jd;hg tla jQ wxY=uh wmøjHj,sks'

jdhq ¥IKh isÿjk l%u lsysmhla 13'10 remfha olajd we;'

   13'10 rEmh   jdhq ¥IKh isÿjk wdldr

r: jdykj, bkaOk oykh

l=Kq li< ms<siaiSu .sksl`ÿ msmsÍu jkdka;r úkdYh

l¾udka; Yd,dj, bkaOk 
oykh

kHIaál n,d.drj, bkaOk 
oykh

mejreu 13'4

r:jdyk i|yd jd¾Isl wdÞhï n,m;%hla ,nd .ekSug kï jdhq 

úfudapk iy;slhla ^ÿï n,m;%hla& ,nd.; hq;= h' tu n, m;%h 

,nd§fï § jdykhlska msgjk jdhqj, wvx.= úúO ix>gl mÍlaId 

flf¾' tu ix>gl fudkjd±hs fidhd n,d jd¾;djla ilia lrkak' 

jdhq ¥IKh ksid we;s jk ydkslr m%;sM, lsysmhla fufia h' 

 ² mDÓúh u; foaY.=K úm¾hdi we;s ùu

 ² Yajik yd fmkye,s wdY%s; frda. we;s ùu

 ² wï, jeis we;s ùu

 ² mßir WIaK;ajh by< hEu

 ² jd;fha meyeÈ,s nj yd mdroDYH nj wvq ùu
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jdhq ¥IKh wju lsÍu i|yd .; yels l%shd ud¾. lsysmhla fufia h'

 ² jdyk tkaðu iqir lsÍu

 ² fmdis, bkaOk Ndú;h wju lsÍu

 ² mßir ys;ldó n,Yla;s Ndú; lsÍu

 ² l¾udka; Yd,dj,ska mßirhg msg flfrk jdhq" fmryka yryd 

ksl=;a lsÍu

 ² l=Kq li< ms<siaiSu fjkqjg m%;spl%SlrKh lsÍu

 ² jkdka;r wdrlaId lsÍu

 ² kej; jk j.d lsÍu

jdhq f.da,h ¥IKh jQ we;eï k.rj, Yajikh myiq lsÍu i`oyd lD;%su 

Yajik l=àr idod we;'

jdhqf.da,h ¥IKh fkd lr wdrlaId lr .ekSu" iEu mqrjeishl=f.a u 

hq;=lula yd j.lSula jkafka h'

idrdxYh

 y fmdf<dj uÜgfï isg by<g hdfï § WIaK;ajh yd mSvkh 

fjkia fõ' tu fjkialï mokï fldgf.k mDÓú jdhqf.da,h 

ia;r mylg fnod we;'

 y mßj¾;S f.da,h" ia;r f.da,h" uOH f.da,h" ;dm f.da,h yd 

nys¾f.da,h f,i jdhqf.da,fha ia;r kï lr we;'

 y jdhqf.da,h u.ska ndysßka we;s úh yels úúO Wjÿrej,ska mDÓúh 

yd tys isák Ôùka wdrlaId flf¾'

 y mßj¾;S f.da,fha jd;fha ixhq;sh ie,l+ úg khsÜrcka yd 

Tlaiscka m%Odk ix>gl fõ'

 y jdhqf.da,fha we;s jdhqj,ska ñksid úúO m%fhdack ,nd .kS'

 y jdhq ¥IKh wm ish¨ fokdg u fmdÿ f,i n,mdk .eg¨jls'
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wNHdi

^1&' my; ±lafjk m%ldY yß ^ &  fyda jerÈ ^x& nj ,l=Kq lrkak'

i. mßj¾;S f.da,fha by<g h;a u WIAK;ajh wvq fõ' ^  &

ii. jdhqf.dA,hla mj;sk tl u .%yf,dalh mDÓúh muKls' ^  &

iii. jdhqf.da,fha jeämqr u wvx.= jdhqj Tlaiscka fõ' ^  &

iv. ia;r f.da,fha by<g h;a u WIaK;ajh jeä fõ' ^  &

v. ld,.=K úm¾hdi ish,a, yg .kafka mßj¾;S f.da,h ;=< h' ^  &

vi. ´fidaka jdhqj jeämqr u we;af;a ia;r f.da,fhys h' ^  &

vi.  jdhq f.da,fha WIaK;ajh wvq u ia;rh kï uOH f.da,h hs' ^  &

mdßNdIsl jpk

jdhqf.da,h            - Atmosphere
Wkak;dxYh           - Altitude
jdhq mSvkh                 - Air pressure
WIaK;ajh               - Temperature
leá-jeys j,dl=¿       - Cumulo nimbus clouds
W;a;rdf,dalh              - Aurora borealis
olaIsKdf,dalh        - Aurora australis
m%;spl%SlrKh         - Recycling
jdhq ¥IKh            - Air pollution
´fidka ia;rh            - Ozone layer
mdrcïnq, lsrK      - Ultraviolet rays
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;dmh yd WIaK;ajh14
14'1  WIaK;ajh uekSu 

Èjd ld,fha § iQ¾h ;dmh ksid WKqiqï jk mßirh rd;S% ld,fha § 

isis,a fõ' WKqiqu isis, hkq wmg oefkk ixfõok folls' 

WKqiqu yd issis, ms<sn`o j ;j ÿrg;a fidhd ne,Sug 14'1 ls%hdldrlfuys 

fhfouq'

n÷kaj, we;s c,fhys WKqiqfuys fjkila we;s nj Tng oefkkq we;' 

we,a c,hg jvd WKq c,fhys we;s fjki l=ula o@ c,h r;a lr 

.ekSfï § tu c,hg ;dmc Yla;sh ,eîu ksid c,h WKqiqï ù we;'

hï øjHhl WIaK;ajh wvq jkafka ^isis,a jkafka& tu øjHfhka ;dmc 

Yla;sh bj;a ù hdu ksid h'

hï øjHhl WKqiqu fyda isis, ms<sn`o ñkqu WIaK;ajh f,i y÷kajhs'

wu;r oekqug

r;a jQ jia;=jla iam¾Y lsÍfï § wfma w;g WKqiqula oefkkafka  tu 

jia;=fõ isg wfma w; fj; ;dmh .uka lsÍu ksid h' whsia lene,a,la 

iam¾Y l< úg isis,ila oefkkafka wfma wf;a isg whsia lene,a, 

fj; ;dmh .uka lsÍu kssid h'
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iam¾Y ixfõokfhka WIaK;ajh uekSu ksjerÈ fkdfõ' WIaK;ajh 

ksjerÈj uekSu ms<sn| wjfndaOh ,nd .ekSug 14'2 l%shdldrlu isÿ 

lruq' 

l%shdldrlu 14'2

wjYH øjH (- rn¾ wenhla iys; ùÿre 

l=mams folla"   ysia fnda,a  fmdhskaÜ 

mEka ng folla" îlr folla"  c,h" 

r;= ;Ska; iaj,amhla 

l%uh (-

 ² ùÿre l=mamsj,g j¾K .ekajQ c,h 

mqrjd fnda,a fmdhskaÜ mEka ng iú 

lr .kak'

 ² ilia lr.;a tla l=mamshla WKqiqï c, îlrhl o wfkl isis,a  

c, îlrhl o ;nd  isÿ jk foa ksssÍlaIKh lrkak' ^WKq c,h  

mßyrKfha § ie,ls,su;a jkak&'

WKqiqï c,h

 14'2 rEmh 

mEka ngh

mdg l< c,h

isis,a c,h

WKq c, n÷fkys ;nk ,o l=mamsfhys mEka ngh ;=<ska øj uÜgu by< 

hkq ksÍlaIKh l< yels h'

isis,a c, n÷fkys ;nk ,o l=mamsfhys mEka ngh ;=<ska øj uÜgu my< 

hkq ksÍlaIKh l< yels h' 

fï wkqj WIaK;ajh jeä jk úg îlrfha we;s c,fhka l=mamsfha 

we;s c,h fj; ;dmh .uka lrk w;r l=mamsfha we;s c,h r;a ù 

m%udKfhka ^mßudj& jeä fõ' túg mEka ngh ;=< øj uÜgu by< k.S'  

isis,a c, n÷fka ;enQ úg l=mamsfha we;s c,h isis,a ù mrsudj wvq fõ' 

^ixfldapkh fõ& túg mEka ngh ;=< we;s øj uÜgu my< niS'

fufia øjhla r;a l< úg ;dmh ,eîu ksid ialkaOh fjkia fkdù 

m%udKfhka ^mßudfjka& jeä ùu øjhl m%idrKh f,i y÷kajhs'

WIaK;ajudk ilia lsÍu i`oyd  Ndú; lr we;af;a øjhl ;dmh ksid 

fjkia jk m%idrK .=Khhs' mdg l< c,h fjkqjg fmd,af;,a yd 

uoHidr jeks øj lsysmhla fhdÞ f.k l%shdldrlu 14'2 isÿlr n,kak' 

úúO øj j, m%idrKh tlsfklg fjkia nj wjfndaO lr .; yels h' 

WIaK;ajh ksjerÈj yd m%udKd;aulj uekSu i|yd WIaK;ajudk Ndú; 

lrkq ,efí'
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14'2   WIaK;ajudk 

14'3 rEmfha oelafjk wdldrfha 

WmlrK wegjqula ilia lr .ekSfuka 

ir, WIAK;ajudkhla l%udxlkh l< 

yels fõ'

fuys § ùÿre l=mamshlg j¾K .ekajQ 

c,h mqrjd fnda,afmdhskaÜ mEka ngh 

iú lr f.k mßudKhla iys; lvodis 

;Srejla iïnkaO lr hq;= h'

ilia lr.;a l=mamsh c, îlrfha 

;nd fifuka r;a l< hq;= h' c,fha 

WIaK;ajh uek .ekSug riÈh  

WIaK;ajudkhla fhdod .; hq;= h' 

c,h r;a jk úg riÈh WIAK;ajudkfha 

WIAK;ajh by< hk w;r mEka ngh ;=<ska j¾K l< c, l| by< hkq 

ksÍlaIKh l< yels h'

fuys § WIAK;ajudkfha tla tla WIAK;ajfha § mEka ngh ;=< c, 

lf`oys by< fl<jfrys msysàu yd WIAK;ajudkfhka fmkajk 

WIaK;aajh lvodis ;Srej u; ,l=Kq lr .; hq;= h' wjia:d lsysmhl § 

WIaK;ajudkfha oelafjk WIaK;ajhg wkqj  lvodis ;Srefõ c, uÜgï 

,l=Kq lr.;a úg lvodis ;Srej u; ir, mßudKhla ilia lr.; 

yels h' b;d flá mrdihl fkd okakd WIaK;ajhla uekSu i|yd fuu 

WIaK;ajudkh Ndú; l< yels h'

mejreu 14'1

by; wdldrhg ilia lr.;a ir, WIaK;ajudkhl we;s ÿ¾j,;d 

i`oyka lr .kak' tajd u`. yrjd .ekSug iqÿiq l%u fhdackd lrkak' 

WIAK;ajudkh

lvodis ;Srej

mEka ngh

j¾K .ekajQ 
c,h

ùÿre 
l=mamsh

 14'3 rEmh 
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j¾;udkfha  Ndú; jk fndfyda WIaK;ajudkj, 

øjh f,i riÈh fhdod f.k we;' 

uoHidr o WIaK;ajudkj, Ndú; jk øjhls' 

isyska uoHidr l|la meyeÈ,sj ksÍlaIKh lsÍu 

i|yd uoHidr j¾K .kajd we;' 

WIaK;ajudk mßudK
oekg WIaK;ajh uekSu i|yd mßudK lsysmhla 

Ndú;fha we;' tajd my; ±lafõ' 

 ² fi,aishia mßudKh   

 ² *erkayhsÜ mßudKh 

 ² fl,aúka mßudKh  

tla tla WIaK;aj mßudKj,ska WIaK;ajh uksk tall my; j.=fjys 

olajd we;'
14'1 j.=j 

WIaK;aj mßudKh tallh yd ixfla;h

fi,aishia mßudKh fi,aishia  oC

*erkayhsÜ mßudKh *erkayhsÜ  oF

fl,aúka mßudKh   fl,aúka     K

WIaK;ajh uksk wka;¾cd;sl iïu; tallh fl,aúkh (K) fõ'

WIaK;aj lsysmhla úúO mßudKj,ska my; 14'2 j.=fjys olajd we;'                              

14'2 j.=j 

wjia:dj   fi,aishia 

mßudKh ^oC&

 *erkayhsÜ

mßudKh ^oF&

  fl,aúka 

mßudKh ^K&

c,h kgk WIAK;ajh 100 212 373
whsiaj, WIaK;ajh 0 32 273

ñksia isref¾ idudkH WIAK;ajh 36.9 98.4 309.9

øjdxlh yd ;dmdxlh
hï >k øjHhla øj wjia:djg m;ajk ksYaÑ; WIaK;ajhla we;' tfia 

>k øjHhla øj wjia:djg m;ajk ksYaÑ; WIaK;ajhla ;sfnk nj 

mÍlaIKd;aulj fidhd n,uq'

 14'4 rEmh   
riosh WIaK;ajudkh yd uOHidr 

WIaK;ajudkh

mßudKh

  flaYsl k,h

         n,anh
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whsia c,h njg m;aùu isÿjk ksYaÑ; WIaK;ajhla ;sfí±hs fiùug 

14'3 ls%hdldrlfuys fhfouq'

l%shdldrlu 14'3

wjYH øjH (--¡

whsia leg" WIaK;ajudkhla" ùÿre mqkS,hla" îlrhla             

l%uh (-¡

 y 14'5 rEmfha mßÈ ùÿre mqkS,hlg whsia leg oud 

WIaK;ajudkh whsia ;=< r`ojkak'

 y Èhfjñka mj;sk whsiaj, WIaK;ajh uek .kak'

 14'5 rEmh 

>k whsia Èhfjñka mj;sk WIaK;ajh 0 oC nj ksÍlaIKh l< yels h' 

tA wkqj whsia øj njg m;ajk ksYaÑ; WIaK;ajhla we;s nj ks.ukh 

l< yels h'

 whsia ^>k&

;dmh ,nd .ekSu

c,h ^øj&

c,h isis,a l< úg whsia ^>k& njg m;a fõ' fufia c,h whsia njg 

m;aùug o  ksYaÑ; WIaK;ajhla we;s nj meyeÈ,s fõ'

øjdxlh

hï >k øjHhla øj wjia:djg m;a jk ksYaÑ; WIaK;ajh tu øjHfha 

øjdxlh f,i y÷kajhs'

whsia c,h njg m;ajQ 0 oC WIaK;ajh whsiaj, øjdxlhhs' c,h isis,a l< 

úg whsia ^>k& njg m;afõ' fufia c,h whsia njg m;ajk WIaK;ajh 

ksYaÑ; jk w;r th o 0 oC fõ' th c,fha ysudxlh f,i y÷kajhs'

øjH lsysmhl øjdxl my; 14'3 j.=fõ oelafõ'
14'3 j.=j 

øjHh jdhqf.da, 1§ øjdxlh fi,aishia wxYl ^oC&

whsia 0

mer*ska bá 60

Bhï 317

hlv 1539
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;dmdxlh

hï øjhla jdhq wjia:djg m;a jk ksYaÑ; WIaK;ajhla we;' tfia 

øjhla jdhq wjia:djg m;a jk ksYaÑ; WIaK;ajhla ;sfnk nj ;yjqre 

lr .ekSug 14'4 l%sshdldrlfuys fhfouq'

l%shdldrlu 14'4

wjYH øjH (-

lelEreï k<hla" WIaK;ajudkhla" c,h" 

odylhla" wdOdrlhla

l%uh (-

 ² lelEreï k<hlg c,h  f.k th ;=<g 

WIaK;ajudkhla o oud ilia lr .kak'

 ² ñks;a;= lsysmhla c,h kgk ;=re ^yqud,h 

msgjk ;=re& r;a lrkak'

 ² WIaK;ajudkfha mdGdxlh igyka lr 

.kak'  14'6 rEmh 

c,h kgk úg ^nqnq¿ ouñka jdIam njg m;ajk wjia:dfõ& 

WIaK;ajudkfha mdGdxlh 100 oC la nj ksÍlaIKh l< yels fõ' c,h 

kgk ksYaÑ; WIaK;ajhla we;s nj ks.ukh l< yels h'

c,h ^øj&

;dmh ,nd .ekSu

yqud,h ^jdhq&

hï øjhla jdhq wjia:djg m;ajk ksYaÑ; WIaK;ajh tu øjfha ;dmdxlh 

f,i y÷kajhs'

øjH lsysmhl ;dmdxl my; 14'4 j.=fõ ±lafõ'
14'4 j.=j 

øjHh jdhqf.da, 1§ ;dmdxlh fi,aishia wxYl (oC)

uoHidr 77
mer*ska bá 370

c,h 100
Bhï 1744
hlv 2900
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wu;r oekqug

 fi,aishia mßudKh

whsiaj, WIaK;ajh 0 oC  yd yqud,fha WIaK;ajh 100 oC  w;r mr;rh 

iudk fldgia 100lg fn§fuka fi,aishia mßudKh ilia lr we;'

*erkayhsÜ mßudKh  

*erkayhsÜ mßudKhl by< w.h (212 oF) yd my< w.h (32 oF) 
w;r mr;rh iudk fldgia 180lg fnod *erkayhsÜ mßudKh ilia 

lr we;'

øjdxl yd ;dmdxlj, w.hka jdhqf.da,Sh mSvkh wkqj fjkia fõ' j.= 

wxl 14'3 yd 14'4 we;s w.hka ,ndf.k we;af;a jdhqf.da,Sh mSvkh 

1atm jk wjia:dfõ§ h'

WIaK;ajudkh ksjerÈj Ndú; lsÍu

1. WIaK;ajudkfha n,anh WIaK;ajh uekSug wjYH 

øjHh$øjh iu`. fyd`Èka iam¾Y jk fia isriaj ;nd 

.; hq;= h'

2. mdGdxl ,nd .ekSfï § by< fl<jr weia uÜgfï 

;nd f.k ne,Sug myiq jk fia WIaK;ajudkh 

ilid .; hq;= h'

3. riÈh lf|a by< uÜgu foi 14'7 rEmfha mßÈ 

wei ;nd ksjerÈ j ne,sh hq;= h' ^by<ska fyda 

my<ska ne,Su ksjerÈ fkdfõ&

mejreu 14'2

WIaK;ajudkhla mßyrKfha § ie,ls,su;a úh hq;= lreKq ms<sn`o 

fidhd n,d jd¾;djla ilia lrkak'

wu;r oekqug

ukskq ,nk WIaK;ajhg .e<fmk WIaK;aj mrdihla iys; 

WIaK;ajudkhla f;dard .ekSu WIaK;ajudkfha wdrlaIdjg fya;= fõ'

14'7 rEmh 
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ksjerÈj mdGdxl .ekSu i|yd my; 14'5 yd 14'6 l%shdldrlïj, yd 

14'3 mejrefuys ksr; jkak'

l%shdldrlu 14'5

wjYH øjH (- îlrhla" c,h" WIaK;ajudkhla" 

wdOdrlhla 

l%uh (-

 ² WIaK;ajudkh c,h ;=< fyd`Èka iam¾Y jk 

fia ;nd WIaK;ajudkh isriaj iúlr .kak'

 ² riÈh l`o foi rEmfha oelafjk mßÈ ksjerÈj 

n,d mdGdxlh ,nd .kak' 14'8 rEmh 

l%shdldrlu 14'6

wjYH øjH (- WIaK;ajudkhla 

l%uh (-

 ² WIaK;ajudkh isriaj fl,ska w,a,d .kak'

 ² riÈh l| foi ksjerÈj n,d mdGdxlh ,nd 

.kak'

14'9 rEmh 

mejreu 14'3

úYd, .ila hg" fyd`oska ysre t<sh jefgk t<suyka ia:dkhl 

c,dYhla wi, jeks  ia:dk lsysmhl jd;fha WIaK;ajh uek j.= .; 

lrkak'

l%shdldrlu 14'7
wjYH øjH (- WIaK;ajudkhla" mia iys; îlrhla 

l%uh (-

 ² îlrhlg mia oud WIaK;ajudk n,anh miaj, 

fyd`Èka .efgk fia iú lrkak'

 ² ál fõ,djlg miq WIaK;ajudkfha mdGdxlh 

,nd .kak'
14'10 rEmh 
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mfia WIaK;ajh rEmfha oelafjk 

wdldrhg uek .; yels h' mfia 

WIaK;ajh uekSug  ilia l< iqúfYaIS 

WIaK;ajudk o we;'

mejreu 14'4

my; i`oyka ia:dkj, § mfia WIaK;ajh uek j.= .; lrkak'

² úYd, .ila hg ²  úh<s ia:dkhl

² je,s iys; mia we;s ia:dkhl  ²  f;;ukh iys; ia:dkhl

ffjoH WIaK;ajudkh

14'12 rEmh 

n,anh

ishqï keïu flaYsl k<h

ffjoH WIaK;ajudkhl úfYaI ,laIK

 ² riÈh lf`oys flaYsl isÿf¾ ishqï keïula we;'

 ² WIAK;aj mrdih flá h ^35 oC - 43 oC&' 

ffjoH WIaK;Ajudkh YÍr WIaK;ajh uekSu i`oyd Ndú; lrhs'

ffjoH WIaK;Ajudkfhka YÍr WIaK;ajh uekSu i|yd my; i|yka 

mshjr wkq.uh l< hq;= h'

 ² m<uqj WIaK;ajudk n,anh úIîckdYl Èhrhlska 

fidaod .ekSu

 ² frda.shdf.a Èj hg WIaK;ajudk n,anh ;nd rEmfha 

oelafjk mßÈ ñks;a;= foll muK ld,hla ;eîu

 ² WIaK;ajudkh uqLfhka bj;g f.k ksjerÈj 

mdGdxlh ,nd .ekSu

^WIaK;ajudk n,anh ñks;a;= lsysmhla lsys,a, hg 
;eîfuka l+vd orejkaf.a YÍr WIaK;ajh ueksh yels fõ'&
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ffjoH WIaK;ajudkfha flaYsl isÿf¾ we;s ishqï keïu u.ska by<g 

.sh riÈh l`o kej; my<g tau j<lajhs' tu ksid WIaK;ajudkh 

frda.shdf.a uqLfhka bj;a l< miqj o WIaK;ajudk mdGdxlh fjkia 

fkdù ;nd .; yels h' kej; Ndú;hg .ekSug fmr by< .sh riÈh 

l`o keïfuka my<g .ekSu i`oyd WIaK;ajudkh m%fõYfuka .id 

±ñh hq;= h'

14'14 rEmh  ffjoH WIaK;ajudkfha riosh keïu

mejreu 14'5

ffjoH WIaK;ajudkh Ndú; lr Tfí mjqf,a idudðlhskaf.a iy 

mka;sfha hy¿jka lsysm fofkl=f.a YÍr WIaK;ajh uek jd¾;djla 

ilia lrkak'

wu;r oekqug

 ksfrda.S mqoa.,hl=f.a YÍr WIaK;ajh 36'9 oC $ 98'4 oF la fõ'

wu;r oekqug

 YÍr WIaK;ajh uekSu i`oyd j¾;udkfha kùk 

äðg,a WIaK;ajudk ksmojd we;'

mejreu 14'6

WIAK;ajh uekSu i`oyd Ndú; jk kùk WmlrK ms<sn`o f;dr;=re 

/ia lr jd¾;djla ilia lrkak'
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14'3   ;dm ixl%duKh 
;dmh hkq Yla;s m%fNaohls' iQ¾hhd wmg we;s úYd, u ;dm m%Njhhs'  

iQ¾hhd msysgkafka mDÓúfha isg lsf,daógr ñ,shk .Kkla ÿßka jqj o 

wmg iQ¾h ;dmh ,efí' fuhska meyeÈ,s jkafka iQ¾hhdf.a isg mDÒúh 

fj;g ;dmh .uka lr we;s njhs'

.sks f.dvlg ógr lsysmhla 

ÿßka isáh o wmg WKqiqula 

oefka' r;a jQ hul w; .egqK 

úg w;g WKqiqula ±fkaa'

by; isÿùï i,ld ne,Sfï § 

;dmh tla ;ekl isg ;j;a 

;eklg .uka lr we;s nj 

;yjqre fõ' fufia ;dmh tla 

;ekl isg ;j;a ;eklg 

.uka lsÍu ;dm ixl%duKh 

f,i ye`Èkafõ'

;dmh ixl%duKh jk l%u ;=kls'

úlsrKhikakhkh ixjykh

;dm 
ixl%duKh

ikakhkh
WKq f;a fldamamhla ;=< we;s f,day yekaola blauKska r;a jk nj Tn 

w;a±lSfuka okS'

tfuka u f,day yekaola ,sm u; we;s wdydr msisk n÷klg oud ál 

fõ,djla ;sfnk úg yekao fl<jr r;a fõ'

14'15 rEmh  .sks f.dvla 
wi, isák isiqka

14'16 rEmh  WKq f;a 
fldamamfha WKqiqu w;g ±kSu
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>k øjHhla ;=<ska ;dmh ixl%duKh jk wdldrh fidhd ne,Sug my; 

14'8 ls%hdldrlfuys fhfouq'

oe,a,g we,aÆ fl<jf¾ isg bá ìxÿ tlska tl Èh fjñka w,afmks;s 

tlska tl l%ufhka .e,ù jefgk wdldrh ksÍlaIKh l< yels h' fï 

wkqj f,day l+f¾ oe,af,ka r;a jQ fl<jf¾ isg wxY=fjka wxY=jg ;dmh 

.uka lr we;s nj ks.ukh l< yels h'

fufia >k øjHhla ;=<ska wxY=fjka wxY=jg ;dmh .uka lrk l%uh 

;dm ikakhkh f,i y÷kajhs'

fndfyda f,day fyd`Èka ;dmh ikakhkh lrhs' tajd ;dm ikakdhl 

f,i y÷kajhs'

ksoiqka (- hlv" ;U" we¨ñkshï" rka" ß§ 

mejreu 14'7

jvd;a fyd`Èka ;dmh ikakhkh lrk øjH$ f,day ms<sn| fidhd 

n,d jd¾;djla ilia lrkak'

;dmh fyd¢ka .uka fkd lrk øjHh ;dm mßjdrl fyj;a l=ikakdhl 

f,i y÷kajhs'

        ksoiqka(- ùÿre" oej" ma,diaála" frÈ" jd;h" c,h 
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;dm ikakdhl fuka u l=ikakdhl øjHh o tÈfkod Ôú;fha § 

jeo.;a fõ'

14'20 rEmh  ;dm ikakdhl iy ;dm l=ikakdhl Ndú; jk wjia:d lsysmhla

mejreu 14'8

tÈfkÞ Ôú;fha § ;dm ikakdhl iy ;dm l=ikakdhl Ndú; jk 

fjk;a wjia:d ,ehsia;= .; lrkak'
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ixjykh

úYd, .sks f.dvlg by<ska we;s 

.iaj, fld< fi,fjkq Tn oel 

we;' tfia ùug fya;=j l=ula úh 

yels o@

.sksf.dvla wi, § r;a jQ jd;h 

by<g .uka lrk w;r .sks 

f.dvg my<sska we;s isis,a jd;h 

th fj;g we§ ths' fufia r;a ù 

by< hk jdhq Odrd ixjyk Odrd 

f,i y`ÿkajhs' tu jdhq Odrd Ydl 

m;%j, je§u ksid tajd fi,ùu 

isÿ fõ'

jd;h ;=< ;dmh .uka lsÍu isÿjk 

wdldrh ms<sn| ;jÿrg;a fidhd 

ne,Sug 14'9 ls%hdldrlfuys 

fhfouq' 

l%shdldrlu 14'9
wjYH øjH (- Wi îlrhla" ldâfndaâ lene,a,la" 

bámkaoula" y÷kal+re lsysmhla

l%uh (- ² ldâfndaâ lene,a, rEmfha oelafjk 

mßÈ T yevhg lmd .kak' 

 ² ldâfndaâ lene,a, îlrfha ueo r|jd îlrh 

l=àr follg fjka lr .kak'

 ² miqj 14'23 rEmfha oelafjk mßÈ îlrfha ^B 

me;af;a& bámkaoula iú lr th o,ajd .kak'

 ² y÷kal+re lsysmhla o,ajd tajd îlrfha 

bámkaou o,ajd fkdue;s me;a;g w,a,kak 

^A me;a;g&'

 ² isÿjk foa ksÍlaIKh lrkak'

 ² bámkaou ksjd oud yÿkal+re ÿu A me;a;g w,a,kak'

 ² isÿjk foa ksÍlaIKh lrkak'

          14'23 rEmh 

A B

14'21 rEmh  .ila hg oefjk .sks f.dvla

14'22 rEmh  
.sks f.dvla wi, jd;fha we;s jk ixjyk Odrd



úoHdj |  ;dmh yd WIaK;ajh 55

bámkaou ±,afjk úg muKla y÷kal+rej, ÿu îlrfha A me;af;ka 

we;=¿ ù B me;af;ka msg ù hk nj ksÍlaIKh l< yels h' 

r;ajQ jd;h bámkaoï oe,a, we;s B  l=àrfhka by<g .uka lrk úg 

isis,a jd;h A l=àrfhka my<g meñfKa' y÷kal+re ÿu o tu jdhq Odrd 

iu`. .uka lrk nj meyeÈ,s fõ' ta wkqj jd;h ;=< ;dmh .uka 

lrkafka ixjyk Odrd f,i nj meyeÈ,s fõ'

øjhla ;=< ;dmh ixl%duKh jk wdldrh fidhd ne,Sug my; 14'10 

l%shdldrlfuys fhfouq'

l%shdldrlu 14'10

wjYH øjH (- fldkaäia leg" bá mkaoula " 

odylhla" jg wä  ma,dial =jla" wdOdrlhla                  

l%uh (-

 ² ma,dial=j m;=f,a fldkaäia leg ;nd 

bá iaj,amhlska th wdjrKh lrkak'

 ² bka miq ma,dial=jg c,h tla lr r;a 

lrkak'

 ² isÿjk foa ksÍlaIKh lrkak'
14'24 rEmh 

isis,a c,h 
my<g

 báj,ska wdjrKh 
l< fldkaäia leg

r;a jQ c,h 
by<g

c,h ;=< fldkaäia leg we;s ;ek isg oï j¾Kh" by<g .uka lrk 

wdldrh;a" kej; tu oï j¾Kh" ma,dial= ì;a;sfha iómfhka my<g 

.uka lrk wdldrh;a ksÍlaIKh l< yels h' fuys § ma,dial=j m;=f,a 

we;s" r;ajQ >k;ajh wvq jQ" c, wxY= by< hdu;a by< we;s >k;ajh jeä 

isis,a c, wxY= my<g hdu;a isÿ fõ'

r;a ù by< hk c, Odrd iy my<g meñfKk isis,a  c, Odrd ixjyk 

Odrd f,i y÷kajhs' fufia ixjyk Odrd we;s ùu ksid c, n÷k 

l%ufhka r;aùu isÿ fõ'

øj yd jdhq ;=< ;dmh ixl%duKh jkafka ixjykh u.sks'

mejreu 14'9

ixjyk Odrd Ndú;fhka ls%hd;aul l< yels úfkdaod;aul WmlrK 

ks¾udKh lr m%o¾Ykh lrkak'
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14'4   ixjyk Odrdj, fh§ï 
f.dv iq<x yd uqyqÿ iq<x we;s ùu

f.dv iq<x 

f.dvìu isg uqyqo foig yuk 

iq<x f.dv iq<x f,i ye`Èkafõ' 

fïjd rd;S% ld,fha § we;s fõ

rd;%S ld,fha § uqyqÿ c,hg jvd 

blaukska f.dvìu WIaK;ajh 

wvq fõ' tkï f.dvìu blaukska 

isis,a fõ' uqyqÿ c,fha WIaK;ajh  

jeä kssid uqyqo yd .eà we;s jd; 

;Ügq r;a ù ixjyk Odrd f,i 

by< k.S' uqyqog by<ska we;sjk 

tu wvqj ^wjldYh& msrùu i`oyd 

f.dvìu isg uqyqo foig jd; 

Odrdjla .,d hhs' fïjd f.dv 

iq<x fõ'

uqyqÿ iq<x

uqyqfoa isg f.dv ìu foig yud 

tk iq<x uqyqÿ iq<x f,i ye`Èkafõ' 

uqyqÿ iq<x we;s jkafka oyj,a 

ld,fha§ h'

oyj,a ld,fha § iQ¾h ;dmh 

ksid uqyqÿ c,hg jvd f.dvìu 

blaukska r;a fõ' túg f.dvìu 

yd .eà we;s jd; ;Ügq r;a ù 

ixjyk Odrd f,i by< k.S' tA 

ksid f.dvìug by<ska we;s jk 

wvqj ^wjldYh& msrùug uqyqo foi 

isg jd; Odrd f.dvìu foig .,d 

ths' fïjd uqyqÿ iq<x fõ'

14'25 rEmh  uqyqÿ iq<x we;sjk whqre 14'26 rEmh  f.dv iq<x we;s jk whqre

wu;r oekqug

rej,a Tre Ndú; lrk ëjrhska rd;%S ld,fha § uqyqo foig hd;%d 

lrkafka f.dv iq<xj, wdOdrfhks' Tjqyq oyj,a ld,fha § uqyqÿ 

iq<xj, wdOdrfhka wdmiq f.dvìu foig hd;%d lr;s'

mejreu 14'10

ixjyk Odrdj, fjk;a fh§ï fyda jeo.;a jk wjia:d ,ehsia;=jla 

ilia lrkak'
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úlsrKh 

udOHhl wxY= iyNd.s;ajhla fkdue;sj 

;dmh ixl%duKh jk l%uh úlsrKhhs' 

iQ¾hhdf.a isg mD:súh fj;g ;dmh 

.uka lrkafka úlsrKh u.sks'

r;a jQ jia;=jla wi, fyda .sks f.dvla 

wi, isák úg tys WKqiqu oefkkafka 

úlsrKh u.ska wfma YÍrh fj; ;dmh 

.,d tk neúks'

r;a ù we;s ´kEu jia;=jlska ;dmh 

úlsrKh fõ'

úlsrKh ms<sn`o j ;j ÿrg;a fidhd ne,Su i`oyd 14'11 ls%hdldrlfuys 

fhfouq'

14'27 rEmh  
.sks f.dvla wi, ;dm úlsrKh
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ñks;a;= lsysmhlg miqj l¿ meye;s n÷fka we;s c,fha WIaK;ajh 

wfkla n÷ka folgu jvd by< f.dia we;s nj ksÍlaIKh l< yels fõ' 

È,sfik mDIaGh iys; n÷fka wvx.= c,fha WIaK;ajh by< f.dia 

we;af;a b;d wvqfjka nj o ksÍlaIKh l< yels h'

n÷ka ;=< we;s c,h r;ajQfha iQ¾hhdf.ka ,efnk úlsrK ;dmh u.sks' 

l¿ meye;s mDIaG úlsrK ;dmh fyd`oska wjfYdaIKh lrk nj o Tm 

oeuQ È,sfik mDIaG b;d wvqfjka úlsrK ;dmh wjfYdaIKh lrk nj 

o meyeÈ,s fõ' iqÿ meye;s mDIaG o úlsrK ;dmh wjfYdaIKh lrkafka 

l¿ meye;s mDIaGj,g jvd wvqfjks'

l¿ meye;s mDIaGj,ska b;du;a fõ.fhka ;dmh ydks ùu isÿjk w;r 

Tmj;a È,fik mDIaGj,ska b;du;a fifuka ;dmh ydks ùu isÿ fõ' 

fï ksid Tm oeuQ È,sfik mDIaG iys; n÷kaj, we;s WKq c,h jeä 

ld,hla WKqiqï j ;nd .; yels h'  

Y%S ,xldj jeks rgj, fyd`oska ysre t<sh ,efnk ksid f.dvke`.s,sj, 

msg; ì;a;sj, wdf,am lsÍug jvd;a iqÿiq jkafka ;o j¾K fkdj ,d 

meye;s j¾Khs' ,d meye;s j¾K úlsrK ;dmh wvqfjka Wrd .kakd 

ksid ksfjia we;=<; WKqiqï ùu je<elafjhs'

14'29 rEmh  ;dm ixl%duK wdldr

            ixjykh

úlsrKh

ikakhkh

mejreu 14'11

r:jdykj, úlsrlj, ^f¾äfhag¾& msg; mDIaGh l=uk meyefhka 

hqla; fõ oehs fidhd n,d jd¾;d lrkak' tu meyefhka úlsrl 

ksmoùug fya;=j l=ulaoehs Tfí .=re;=ud$.=re;=ñh iu`. idlÉPd 

lrkak' 
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idrdxYh

 ² hï jia;=jl WKqiqu fyda isiss, ms<sn`o ñkqu WIaK;ajh f,i 

ye¢kafõ'

 ² ;dmh hkq Yla;s m%fNaohls'

 ² jia;=jlg ;dmh ,efnk úg tys WIaK;ajh by< hk w;r 

jia;=jlska ;dmh bj;a jk úg tys WIaK;ajh my< niS' 

 ² WIaK;ajh uekSug WIaK;ajudk Ndú; lrhs'

 ² øj WIaK;ajudk ilid we;af;a øjhl m%idrK  .=Kh m%fhdackhg 

.ekSfuks'

 ² WIaK;ajh uekSug fi,aishia wxYl" *erkayhsÜ wxYl yd fl,aúka 

hk tall Ndú; fõ'

 ² WIaK;ajh uksk wka;¾cd;sl tallh fl,aúka h'

 ² YÍr WIaK;ajh uekSug ffjoH WIaK;ajudkh Ndú; fõ'

 ² whsiaj, øjdxlh yd c,fha ;dmdxlh jdhqf.da,Sh mSvkh 1atm 

jk úg ms<sfj<ska O oC yd 100 oC fõ'

 ² ikakhkh" ixjykh" úlsrKh hk l%uj,ska ;dmh ixl%duKh fõ'

wNHdi

1)  jryka ;=< § we;s jpk w;=ßka ysia;ek msrùug iqÿiq jpkh  

f;darkak'

i. WIaK;ajh uksk wka;¾cd;sl iïu; tallh '''''''''''''''''''''''''''''''  

fõ' ^fi,aishia wxYl$fl,aúka&

ii. iQ¾hhdf.a isg mDÓúh fj;g ;dmh ixl%duKh jkafka 

''''''''''''''''''''''''''u.sks' ^ixjykh$úlsrKh&

iii. ,smla u; we;s n÷kla r;a fjkafka ,sfma isg m%Odk 

jYfhka ''''''''''''''''''''''''''' u.ska ;dmh ,eîu ksid h' 

^ikakhkh$ixjykh&

iv. whsia øj c,h njg m;ajk WIaK;ajh whsiaj, '''''''''''''''' f,i 

y÷kajhs' ^øjdxlh$ysudxlh& 

v. uqyqÿ iq<x yd f.dv iq<x we;s jkafka jd;fha we;s jk 

'''''''''''''''''' ls%hdj,sh fya;=fjks' ^ixjyk$úlsrK&
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2)  § we;s ms<s;=re w;=ßka ksjerÈ ms<s;=r f;darkak'

1.  ksfrda.S ñksil=f.a YÍr WIaK;ajh jkafka

  1' 0 oC h'       2' 37 oC h'         3' 98 oC h'              4' 100 oC h' 
2.  ;dmh fyd¢ka ikakhkh jk øjHhla jkafka"

 1' c,h hs'      2' jd;h hs'       3' ùÿre hs'           4' hlv hs'

3.  ;dm l=ikakdhl øjHhla jkafka"

 1' we¨ñkshï h'     2' ;U h'     3' lvodis h'     4' Bhï h'

4.   fyd¢ka ;dmh ikakhkh lrk øjhla jkafka"

    1' c,h h'       2' uoHidr h'      3' riÈh h'      4' N+ñf;,a h'

5. ;yvq fiú,s l< ksjila ;=< WKqiqula oefkkafka l=uk l%uhlg 

;dmh ixl%duKh ùu ksid o@

1' m%idrK h'   2' ikakhk h'   3' ixjyk h'     4' úlsrK h'

mdßNdIsl jpk

WIaK;ajh - Temperature 
;dmh - Heat
ysudxlh - Freezing point
øjdxlh - Melting point
;dmdxlh - Boiling point
WIaK;ajudkh - Thermometer
;dm ixl%duKh - Heat transfer
ikakhkh - Conduction
ixjykh - Convection
úlsrKh - Radiation
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 15'1   úúO mia j¾.
mDÓú lfndf,ys u;=msg ia;rh jk mi" fidndoyfuka wm ,o uy`.= 

odhdohls' mDÓúh u; Ôùkaf.a meje;au i`oyd mi by< odhl;ajhla 

imhhs' 

mßirfha úúO ia:dkj, miaj, iajNdjh tlsfklg fjkia fõ' fï 

ms<sn`o j fidhd ne,Sug úúO ia:dkj,ska .;a mia idïm, fhdod 

f.k my; 15'1 l%shdldrlfuys ksr; jkak' 

mi úúO wxY=j,ska iE§ we;s nj;a tu wxY=j, jhkh tlsfklg fjkia 

nj;a Tng wjfndaO jkakg we;'

mi15
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miaj, we;s Lksc wxY+" tajdfha ;ru wkqj je,s" ueá yd 

je,s

frdkauv

ueá

15'2 rEmh  
mfiys úúO wxY=j, 

idfmalaI ;ru

frdkauv hkqfjka j¾. ;=klg fnokq ,efí' ueá b;d 

l=vd wxY= jk w;r isks`ÿ jhkhlska hqla; h' je,s wxY= 

;rula úYd, jk w;r r¿ jhkhla we;' frdkauv" 

;rñka uOHia: jk w;r isks`ÿ jhkhla fmkajk wxY= 

fõ' fuu wxY=j, idfmalaI ;ru 15'2 rEmfhka y`ÿkd 

.; yels h'

mfiys wvx.= fuu ix>glj, nyq,;dj wkqj mia j¾. 

;=kla y`ÿkd f.k we;' tu mia j¾. ;=k my; i`oyka 

fõ'

 ² ueá mi

 ² je,s mi 

 ² f,dau mi 

fuu mia j¾. ms<sn`o f;dr;=re 15'1 j.=fõ ±lafõ'
15'1 j.=j -  mia j¾.j, f;dr;=re

mia 
j¾.h

ixhq;sh iy iajNdjh .;s ,laIK m%fhdack

ueá 
mi

ueá jeämqr wvx.= fõ'
wef,kiq¨ h'

c,h yd Lksc r`ojd .kS'
mdxY= jd;h /`§u wvq h'

.fvd,a" W¿ yd ueá n`ÿka 
iE§ug fhdod .kS'

je,s 
mi

je,s jeämqr wvx.= fõ'
,sys,a iajNdjhla .kS'

mdxY= jd;h /`§u jeä h'
mdxY= c,h /`§u wvq h'

f.dvke.s,s l¾udka;hg 
fhdod .kS'
ùÿre ksIamdokhg fhdod .kS'

f,dau 
mi

je,s" frdkauv yd ueá 
wvx.= fõ'
ldnksl øjH nyq, h'

mdxY= c,h yd mdxY jd;h m%udKj;a 
f,i r`ojd .kS'
mdxY+ Ôùka yd Ydl fmdaIl nyq, h'

lDIs l¾udka;h i`oyd b;d 
fhda.H fõ'

fuu mia j¾. w;ßka Ydl j¾Okh i|yd jvd iqÿiq jkqfha f,dau mihs' 

tneúka u,a me< isgqùfï § fmdaÉÑ msrùug f,dau mi Ndú; l< hq;= h'

mfiys we;s úúO m%udKfha wxY= j¾. fjka lsÍu 

i`oyd fmfkar idod we;' fuu fmfkar" lÜg, 

jYfhka ilia lr we;' lÜg,fha by<ska u we;af;a 

úYd,;u isÿre iys; fmfkarhhs' l%ufhka my<g 

hkúg fmfkar isÿrej, m%udKh l=vd fõ' mia 

ñY%Khla by<ska u we;s fmfkarhg oud fmfkar 

lÜg,h fõ.fhka fid,jkq ,efí' túg tla tla 

fmfkar ;=< úúO m%udKfha mia wxY= /f`oa'

15'3 rEmh  
mia fmfkar lÜg,h
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l%shdldrlu 15'2

wjYH øjH (- fmfkar lÜg,h" mia idïm,

l%uh (-   ²  úúO m%udKfha fmfkarj,ska mia wxY= fjka lrkak'  

   ²   úúO wkqmd;j,g ñY% lr mia j¾. ms<sfh, lrkak'

je,s mila fyda ueá mila j.djg iqÿiq f,dau mila njg m;a lr .; 

yels h' ta i`oyd iqÿiq m%udKj,ska ldnksl øjH ^Èrd .sh Ydl yd 

i;a;aj fldgia& tla l< hq;= h'

 15'2   mfia ixhq;sh

mi hkq úúO ix>glj, ñY%Khla nj Tng wjfndaO jkakg we;' 

fuu ix>gl ñY%K wkqmd; úúO mia j¾.j, fjkia fõ' 15'3 rEmfha 

i`oyka fndr¨ mfia uQ,sl ix>glhla f,i fkd ie,fla' úúO mia 

j¾. fhdod f.k tajdfha ixhq;sh ms<sn`o j lrk ,o wOHhkj,ska ,nd 

.;a m%;sM, 15'5 rEmfha olajd we;'
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0 - 10  %  ueá

0 - 10 % frdkauv

80 - 100 % je,s

je,s f,dau

10 - 30  %  ueá

30 - 50 % frdkauv

25 - 50 % je,s

ueá

50 - 100  %  ueá

0 - 45 % frdkauv

0 - 45 % je,s

15'5 rEmh  úúO mia j¾.j, ixhq;sh

mfiys wvx.= ix>gl fufia  ,ehsia;=.; l< yels h'

 ²
mdxY= Lksc

mdxY= ldnksl øjH
>k ix>gl  

 ² mdxY= jd;h

 ² mdxY= c,h

 ² mdxY= Ôùka

mdxY= Lksc     

mfiys wvx.= ueá" frdkauv" je,s jeks >k ix>gl mfiys wvx.= Lksc 

fõ' mfia ixhq;sh ye±Ífï § Tn fuu fldgia ms<sn`o j wOHhkh 

lr we;'

mdxY= Lkscj, ld¾h
 ² mdxY= Lksc u.ska Ydlj,g mfika ,eìh hq;= Lksc ,jK imhhs'

 ² mfiys we;s ueá wxY= u.ska c,h yd Lksc ,jK r`ojd .ekSu isÿ 

fõ'

mdxY= ldnksl øjH
mfiys wvx.= Èrd .sh i;a;aj yd Ydl fldgia mdxY= ldnksl øjH f,i 

ye`Èkafõ'

l%shdldrlu 15'4

ye`Èkafõ'

je,s miaj,g ldnksl øjH ^yshquia& tla lsÍfuka c,h r`ojd .ekSfï 

yelshdj jeä fõ' fuu m%ldYh i;H ±hs fiùug úoHd.drfha § l< 

yels mÍlaIKhla ie,iqï lrkak' 

mdxY= ldnksl øjHj, ld¾h
 ² Ydl j¾Okhg wjYH fmdaIl øjH .nvdjla f,i l%shd lrhs'

 ² mfia jd;h r`ojd .ekSu jeä lrhs'

 ² úh<s ld,fha § mi bß ;e,Su j<lajhs'

 ² mi ;=< c,h r`ojd .ekSu jeä lrhs'
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mfiys wvx.= Lksc ix>gl yd ldnksl øjH ms<sn`o j Tn úiska by; 

l%shdldrlïj, § y`ÿkd .kakg we;ehs is;uq' mfiys wvx.= ;j;a foa 

ms<sn`o j wms ±ka fidhd n,uq'

mdxY= jd;h

mia leghla c, Ndckhlg ±uQúg isÿ jkafka 

c,h
mia leg

jdhq nqnq¿

ùÿrej

15'6 rEmh  mia leghla c,hg 
±uQ úg jdhq nqnq¿ msgùu

l=ula o@ mia legfhka nqnq¿ msgjkq olakg 

,efí'

tf,i nqnq¿ ouñka msgjkafka mfiys wvx.= 

mdxY= jd;h hs'

l%shdldrlu 15'5
mfiys jd;h we;s nj y`ÿkd .ekSu

wjYH øjH (- iudk ùÿre Ndck folla" mia" c,h

l%uh (- 

 ² tla Ndckhlg 4 cm Wig mia 

oukak'  

 ² wfkla Ndckhg  4 cm Wig c,h 

oukak'

 ² c, Ndckfha we;s c,h mia iys; 

Ndckhg oukak'

 ² ±ka Ndckh m;=f,a isg c, uÜgug 

we;s Wi ukskak'  

úúO ia:dkj,ska ,nd .;a mia fhdod f.k kej; by; l%shdldrlu 

isÿ lrkak'

15'7 rEmh  mfiys we;s jd;h 
ms<snoj fidhd ne,Su

mia yd c,h tla jQ úg c, uÜgug we;s Wi 8 cm g jvd wvq nj 

fmfka' c,h yd mia tla jQ miqj Wi 7 cm jQfha hhs is;uq' túg 4 cm 
Wig ;snQ mia m%udKh ;=<" 1 cm Wila jd;h ;sî we;' tkï tu mfiys 

mßudfjka 1$4 jd;h wvx.= ù we;' úúO mia idïm,j, wvx.= mdxY= 

jd; m%udKh tlsfklg fjkia h'

by; ls%hdldrlfuys § c,h" mia wxY= w;rg .uka lr we;' mia wxY= 

w;rg c,h .uka lrk úg tajd w;r we;s jd;h bj;a ù hhs' mia wxY= 

w;r /`§ we;s jd;h" mdxY= jd;h kï fõ' 



úoHdj | mi66

mdxY= jd;fha ld¾h

 ² mdxY= Ôùkag o Ydl uq,aj,g o Yajikh i`oyd wjYH jd;h imhhs'

 ² îc m%frdayKfha § ^me<ùfï §& wjYH fõ'

 ² mfiys iújr nj we;s lrhs'

mdxY= c,h
mila fld;rï úh<s hhs wmg is;=k;a tys c,h hï m%udKhla wvx.= 

ù we;' fï nj 15'6 l%shdldrlu isÿ lsÍfuka Tng wjfndaO jkq we;'

fufia mia iaj,amhla k<hlg oud r;a lrk úg mÍlaId k<fha by< 

fldgfia l=vd øj ìxÿ ne`§ we;s nj olakg ,efí'

fuu øj ìxÿ c,h oehs y`ÿkd .kafka flfia o@

úoHd.drfha we;s fldm¾ i,af*aÜ ks,a meye;s ridhksl øjHhls' r;a 

l< úg th iqÿ meyehg yefrhs' iqÿ meye;s fldm¾ i,af*aÜ y`ÿkajkqfha 

ks¾c,Sh fldm¾ i,af*aÜ hkqfjks' ks¾c,Sh fldm¾ i,af*aÜj,g c,h 

tla l< úg kej; ks,a meye fõ'

mÍlaId k<fha by< fldgfia ne`ÿKq øj ìxÿ lsysmhla ks¾c,Sh fldm¾ 

i,af*aÜj,g tla lrkak' túg ks¾c,Sh fldm¾ i,af*aÜ ks,a meyehg 

yef¾' ta wkqj mfika ksl=;a jQ øj ìxÿ c,h nj ks.ukh l< yels h'

mdxY= c,fha ld¾h
 ² mdxY= Ôùkag o Ydlj,g o Ôjh mj;ajd .ekSug Woõ fõ'

 ² Ydlj,g mfika fmdaIl øjH wjfYdaIKh i`oyd Woõ lrhs'

 ² mfiys WIaK;ajh md,kh lrhs'

 ² Ydlj, m%NdixYaf,aIKh i`oyd wjYH wuqøjHhla fõ'

mdxY= Ôùka

mfia isák Ôùka y`ÿkd .ekSu i`oyd 15'7 l%shdldrlu isÿ lrkak'
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l%shdldrlu 15'7

mdxY= Ôùka ksÍlaIKh lsÍu

wjYH øjH (- mia ksheÈ lsysmhla ^.il uq, m%foaYfhka u,a md;a;shlska yd 
úYd, .,la háka ,nd .;a mia&l%uh (-

 • tla tla mia  ksheÈh fjk fjk u iqÿ lvodis u; ;=kS lrkak' tys 

isák mdxY= Ôùka w;a ldphla Ndú;fhka ksÍlaIKh lrkak' tu 

Ôùkaf.a rEm igyka w`Èkak'

YsIHhl= úiska ksÍlaIKh lrk 

,o mdxY= Ôùka lsysmfokl=f.a 

rEm igyka 15'9 rEmfha ±lafõ'

kuq;a weig fkdfmfkk Ôùka fyj;a laIqø Ôùka o mfiys isáh yels h'

mfiys laIqø Ôùka isà oehs my; oelafjk mÍlaIKfhka fidhd  ne,sh  

yels h'
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 y mefhka mehg k< fol ksÍlaIKh lrkak'

 y ksÍlaIK igyka lrkak'

r;a fkdl< mÍlaId k<fha we;s lsß" wfkla k<fha we;s lsßj,g jvd 

blaukska leá .efia' lsß leá .eiSu laIqø Ôù l%shdj,shls' r;a l< mia 

oeuQ k<fha lsß leá .eiSu m%udo h'

k< folg mq¿ka wen iú l< úg k< ;=<g jd;h ,efnk kuq;a laIqø 

Ôùka we;=¿ fkdfõ'

fï wkqj mfiys laIqø Ôùka isák nj meyeÈ,s h'

mfia isák úúO Ôùkaf.a rEm igykla ^15'11 rEmh& my; olajd we;'

15'11 rEmh  mfiys isák úúO Ôùka

me;,s mKqjd

l=reñKshd

l=reñKshd
l=reñKshd

.evú,d

m;a;Ehd

uhsgdjd

f.d¿fn,a,d

yxf.d,a,d

f.ueiaid
f.ueis lSghd

l=yqUqjd

jgmKqfjda

nelaàßhd

È,Sr
tal ffi,slfhda

l=reñKshd

mdxY= Ôùkaf.a ld¾h
 ² .evú¨ka jeks mdxY= Ôùka .=,a yEÍu ksid mi nqre,a ùu o mig 

jd;h ,eîu o isÿ fõ'

 ² nelaàßhd jeks laIqø Ôùka u.ska Ydl fldgia o u< Ôù foay o 

Èrdm;a lr mig Lksc ,jK tla lsÍu isÿ fõ'

mdxY= me;slv

mejreu 15'1

neflda hka;%hla u.ska nEjqï iys; ia:dkhl mia lmk wjia:djla 

ksÍlaIKh lrkak' tys olakg ,efnk mia ia;r y`ÿkd .kak'
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mfiys úúO ia;r ksrEmKh jk fia ,nd .;a mDÓú lfndf,a isria 

lvla mdxY= me;slv kï fõ' fuh mi u;=msg isg uõ mdIdKh olajd 

úys§ mj;S' mdxY= me;slvl m%Odk m%foaY ;=kla y`ÿkd .; yels h' 

Wm mi

u;=msg mi

uõ mdIdKh

15'12 rEmh  mdxY= me;slvla

™
™

™

 y u;=msg mi

 y Wm mi

 y uõ mdIdKh

mdxY= me;slvl by< isg my<g 

hdfï § wxY=j, ;ru l%ufhka 

úYd, fõ' me;slfvys m;=f,ys u 

we;af;a uõ mdIdKhhs' uõ 

mdIdKh l%ufhka ÔrKh ù l=vd 

len,s njg m;a ùfuka Wm mi 

iEfoa' Wm mfiys we;s wxY= ;j 

ÿrg;a ÔrKh ùfuka u;=msg mi 

iEfoa'

fndfyda Ydlj, uq,a úys§ we;af;a 

u;=msg mfiys h' kuq;a" we;eï 

úYd, Ydlj, uq,a Wm mi olajd o

úys§ we;' mi ms<sn`o wOHhkh lsÍfï § mdxY= me;slv fnfyúka 

jeo.;a fõ'

l%shdldrlu 15'9

jeo.;a fõ'

mdxY= me;slvl wdlD;shla ilia lsÍu

wjYH øjH (- mia fmfkar lÜg,h" ldâfndaâ" mia" .ï

l%uh (-

 y f.j;af;a 30 cm la muK .eUqre j<la ydrd" tys .eUqfrka mia 

ksheÈhla ,nd .kak'

 y tu mia ksheÈh" fmfkar lÜg,h fhdod f.k fldgiaj,g fjka 

lr .kak' ^.=re;=udf.ka Wmfoia ,nd .kak'&

 y *hs,a ljrhl m%udKfha ldâfndaâ lene,a,la f.k th ;sria f¾Ld 

folla u.ska m%foaY ;=klg fjka lr .kak'

 y my<ska u we;s m%foaYfhys by< isg fofjks fmfkarfhys b;sß jQ 

mia wxY=" .ï fhdod w,jkak'

 y Bg by<ska we;s m%foaYfha by< isg ;=kafjks fmfkarfhys b;sß jQ 

mia wxY= w,jkak'
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 y by<ska u we;s m%foaYfhys fmfkar ish,af,ka u fmÍ bj;a jQ mia 

wxY= w,jkak'

oeka Tn mdxY= me;slvl wdlD;shla ilia lr we;'

 15'3   mdxY= Ldokh

jeis iys; Èkhl § mi u;=msáka .,d hk c,h l=uk meyehla 

.kafka o @ mi Ydl jeiaulska wdjrKh ù ;sîu fyda fkd;sîu u; 

c,fha meyeh fjkia nj Tn ksÍlaIKh lr we;' tfia jkafka mia 

wxY= c,h u.ska fjk;a ia:dkhlg .,d hdu ksid h'

fï wkqj hï ia:dkhl u;=msg mi c,h" iq<`. iy i;=ka jeks ldrl 

u.ska bj;aj hdu mdxY= Ldokh kï fõ'

15'13 rEmh   mdxY= Ldokh isÿ ù we;s ia:dk  

mfiys idrj;a u fldgi jkafka u;=msg mihs' u;=msg mi bj;aj hEu 

my; i`oyka wdldrj,ska isÿúh yels h'

 ² m%Odk jYfhka u j¾Idfjka yd .,d hk c,fhka u;=msg mi fia§ 

hhs'

 ² úh<s ld,j, § ¥ú,s f,i u;=msg mi iq<f`.a .id f.k hhs'

 ² uqyqÿ r< u.ska fjr< uqyqog fia§ hdu fyj;a fjr< Ldokh o mdxY=  

Ldokhls'

 ² ñksidf.a j.d lghq;= yd ixj¾Ok lghq;=j, § mxY= Ldokh 

fnfyúka isÿ fõ'

 ² i;=kaf.a mdoj," wxj, yd l=rj, ±jà mi bj;aj hdu o mdxY= 

Ldokhls'

nEjqï iys; bvïj, mdxY= Ldokh jeäfhka isÿ fõ' nEjqï iys; bvul 

Ydl jeiaula fkdue;s jQ úg mdxY= Ldokh jvd;a YS>%fhka isÿ fõ'
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fï ms<sn`o j fidhd ne,sh yels l%shdldrlula my; ±lafõ'

l%shdldrlu 15'10

mdxY= Ldokh flfrys mi wdjrKh ù ;sîu n,mdk wdldrh fidhd 
ne,Su

wjYH øjH (- wäfha isÿre úÈk ,o áka tlla" f,dl= ma,diaála fnda;,a 

;=kla" l=vd ma,diaála fnda;,a ;=kla" mia" fld<frdvq" ;Kfld< 

msve,a,la

l%uh (- ² f,dl= ma,diaála fnda;,a 
;=kla 15'14 rEmfha oelafjk wdldrhg 
lmkak' tAjdfha uQä bj;a lrkak'
 y l=vd ma,diaála fnda;,aj, uQä iys;j 
rEmfha ±lafjk wdldrhg lmd .kak'

 y f,dl= ma,diaála fnda;,aj,g tl u mia 
j¾.hlska iudk m%udK oud fyd`Èka 
;o lrkak'
 y mia iys; tla fnda;,hl ;Kfld< 
msve,a, isgqjkak' fojeks fnda;,fhys 
mia u;=msg fld< frdvq w;=rkak' 
;=kajeks fnda;,fha mia újD;j ;nkak'
 y lmk ,o l=vd fnd;,a ;=kl isÿre úo Yla;su;a kQ,a u.ska f,dl= 
fnda;,aj, lfgys t,a,kak'

 y f,dl= fnda;,aj, m;=, iys; fldgi tifjk fia fïihl odrh 
wi, ;nkak'
 y ;Kfld< jevqKq miq c, lrdu ;=klska iudk fõ.fhka c,h 
mig j;a lrkak' ke;fyd;a isÿre lrk ,o áka tflka fnda;,a 
;=fkys u mia u;g iudk c, m%udK iudk Wil isg j;a lrkak'

 y l=vd fnda;,aj, tla /ia jk c,fha j¾Kh ksÍlaIKh lrkak'

15'14 rEmh  mdxY= Ldokh iei`§u

újD; mia iys; fnda;,fhka je.sfrk c,fha fndrmdg jeä h' fld< 

frdvqj,ska jeiQ mia iys; fnda;,fhka je.sfrk c,fha fndr mdg 

;rula wvq h' ;K fld< msve,a, isgjQ mia iys; fnda;,fhka je.sfrk 

c,fha fndrmdg b;d wvq h'

mig wdjrKhla fh¥ úg mdxY= Ldokh wvq jk nj fï wkqj meyeÈ,s 

fõ'

nEjqï iys; bvul mdxY= Ldokh wju lsÍug fhdod .; yels l%u 

lsysmhla fufia h'
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 y nEjqug yria j .,a jeá ne`§u 

 y ifudaÉP ldKq lemSu

 y ifudaÉP l%uhg j.dj ilia lsÍu

 y uQ, moaO;sh fyd`Èka úys§ hk wdjrK j.djla fh§u 

 ksoiqk (- iejekaord isgqùu 

 y fy,au¿ l%uhg ,shÈ ilia lsÍu ^ù j.dj i`oyd&

 y jd lvk fh§u (Wind breakers)

15'15 rEmh  mdxY= Ldokh wju lsÍug fhdod we;s l%u

uQ, moaO;sh fyd`Èka úys§ 
hk wdjrK j.djla fh§u

fy,au¿ l%uhg ,shÈ 
ilia lsÍu

jd lvk fh§u

nEjqug yria j .,a jeá 
ne`§u

ifudaÉP ldKq lemSu ifudaÉP l%uhg j.dj ilia 
lsÍu

mig tl;= jk úúO ¥Il u.ska mfia jHqyh fjkia fõ' fmd,s;ska" 

negß lE,s" ridhksl fmdfydr" bf,lafg%dksl wmøjH tjeks ¥Il 

iuyrls' fujeks øjH mig tl;= ùfuka mi ¥IKh fõ'

mejreu 15'2

lafIa;% pdßldjla u.ska mdi,a j;af;a mdxY= Ldokhg ,la ù we;s ia:dk 

y`ÿkd .kak' tu ia:dkj, mdxY= Ldokh je<elaùug fhdod .; yels 

Wml%u idlÉPd lrkak' tu lreKq we;=<;a lr jd¾;djla ilia lrkak'

mi wm i;= jákd u iïm;ls' th /l .ekSu wm i;= hq;=luls'
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 y mDÓú lfndf,ys u;=msáka u we;s ia;rh" mi hs' Ydl yd i;=kaf.a 

meje;au i`oyd mi úúO wdldrfhka m%fhdackj;a fõ'

 y mfiys wvx.= ix>gl jkqfha Lksc" mdxY= c,h" mdxY= jd;h yd 

mdxY= Ôùka h' fuu ix>gl u.ska mig úúO m%fhdack ,efí'

 y mi iE§ we;af;a §¾> ld,hla úúO idOl fya;= fldg f.k uõ 

mdIdKh ÔrKh ùfuks'

 y mdxY= Ldokh hkq hï ia:dkhl u;=msg mi c,h" iq<`." i;=ka 

jeks foa u.ska bj;a j hEuhs'

 y iajdNdúl fya;+ ksid o ñksidf.a l%shd ksid o mdxY= Ldokh isÿ 

fõ'

 y mdxY= ixrlaIKh ish¨ Ôùkaf.a meje;au i`oyd w;HjYH fõ'

idrdxYh

wNHdi

^01& ksjerÈ fyda jvd;a .e<fmk ms<s;=r f;darkak'

1' j.djg jvd;a iqÿiq mi l=ula o@

 1' ueá mi   2' je,s mi

 3' f,dau mi   4' fndr¨ mi

 2' mfiys ix>glhla/ix>gl jkafka

1' jd;h   2' c,h

3' Lksc   4' by; ish,a,u

(02) § we;s jpk Ndú; fldg fuu fþofha ysia;eka mqrjkak'

 ^yshquia" ueá" mdIdK" f,dau mi" frdka uv&

mDÓú lfndf,ys Ôùkag w;sYhska u jeo.;a fldgi jkafka mi hs' 

''''''''''''''''''''''''''''' ÔrKh ùfuka mi ks¾udKh fõ' úúO ia:dkj, 

mfiys je,ss" '''''''''''''''''''''''''''''''' yd ueá wxY= wka;¾.; m%udK úúO 

fõ' tu wxY= ixhq;sh ie,ls,a,g .ksñka ueá mi" je,s mi yd 

'''''''''''''''''''''''''''' jYfhka m%Odk wdldr ;=kla hgf;a mia j¾.SlrKh 

lrkq ,efí' mfiys wvx.=" c,h r`ojd .kakd ldnksl fkdjk ix>glh 

''''''''''''''''''''''''''''''' fõ' mfiys wvx.= ldnksl øjH ''''''''''''''''''''''''''''''' kï 

fõ'

(03) my; oelafjk ,ehsia;=fjka jpk f;dard ixl,am is;shu iïmQ¾K 

lrkak'

 ^je,s mi" ueá" mdxY= Ôùka" u;=msg mi" mdxY= c,h" ldnksl øjH" 

uõ mdIdKh" je,s" f,dau mi" ueá mi" frdka uv" Wm mi&
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mi

fnÈh yels 

ia;r 

jkafka

iE§ we;s ix>gl 

jkafka

ueá mi

je,s

Wm mi

mdxY= Lksc

mdxY= jd;h

iE§ we;s

wxY=

jkafka

j¾. 3ls

0'002 - 0'02 mm

0'002 mm g wvq

   

(04) —.evú,d f.dúhdf.a ñ;=frls'˜ fuu m%ldYfhka lshfjk woyi 
Tfí jpkfhka ,shkak'

(05) mdxY= Ldokh je<elaùu i`oyd fhdod .kakd l%shdud¾. y;rla 
i`oyka lrkak'

0'05 - 2 mm

mdßNdIsl jpk

je,s mi - Sand soil
ueá mi - Clay soil
f,dau mi - Loamy soil
u;=msg mi - Top soil
Wm mi - Sub soil
uõ mi - Bed rock
mdxY+ Ldokh - Soil erosion
mdxY+ ixrlaIKh - Soil conservation
mdxY= jhkh - Soil texture
mdxY= jd;h - Soil air
mdxY= c,h - Soil water
mdxY= Ôùka - Soil organisms
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n,h yd p,s;h16
 16'1   ÿr iy úia:dmkh 
Tng mdi,a ksjdvq ld,fha úfkdao pdßldjla hdug wjia:djla ,efí 

hhs is;kak' tys § Tn keröug n,dfmdfrd;a;= jk ia:dkj,g we;s 

ÿr fidhd .ekSug l%uhla Tng fhdackd l< yels o@ ta i|yd 16'1 

l%shdldrlu ms<sn| wjOdkh fhduq lruq'

l%shdldrlu 16'1
 ² mßudKhg w`Èk ,o Y%S ,xldfõ ud¾. is;shula imhd f.k tys 

we;s mßudKh y`ÿkd .kak'

 ² is;shfï olajd we;s m%Odk ud¾.hla Èf.a isyska kQ,la ;nñka 

my; olajd we;s tla tla wjia:dfõ k.r folla w;r È. uek 

.kak'

 ² fld<U k.rfha isg uykqjr" .d,a," ud;r" l=reKE.," mq;a;,u" 

;%sl=Kdu,h iy hdmkh jeks k.r lsysmhlg .uka lsÍug we;s 

ÿr .Kkh lrkak'

 ² kQ, ;nñka k.r fol w;r we;s Rcq È. o .Kkh lrkak'

 ² f;dr;=re my; i|yka wdldrhg j.=jl we;=<;a lrkak'

16'1 j.=j 

k.r fol k.r fol w;r .uka     
lsÍug ;sfnk ÿr

 k.r fol w;r Rcq È.

fld<U isg uykqjr olajd

fld<U isg .d,a, olajd

fld<U isg ud;r olajd

fld<U isg l=reKE., olajd

fld<U isg mq;a;,u olajd

fld<U isg ;%sl=Kdu,h olajd

fld<U isg hdmkh olajd

iEu úg u k.r folla w;r .uka lsÍug we;s ÿrg jvd k.r folla 

w;r Rcq ÿr wvq w.hla .kakd nj Tng meyeÈ,s jkq we;'

uy,a lsysmhlska hq;= ;Ügq f.dvke.s,a,l by< ud,hg .uka lsÍug 

;rmamq fm<la yd úÿ,s fidamdkhla we;s wjia:djla isysm;a lrkak'
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tys § ;rmamq fm< Èf.a .uka uÕ jvd È.= jk w;r úÿ,s fidamdkfha 

.uka u`. flá fuka u ir, f¾Çh o jk nj Tng meyeÈ,s jkq we;'

úfkdao pdßldjla hdfï § Tn tla ;ekl isg ;j;a ;eklg .uka lrkq 

we;' mqoa.,hl= ;Ügq f.dvke.s,a,l ìï uyf,a isg ;j;a uy,lg 

.uka lrkq we;' úÿ,s fidamdkh ir, f¾Çh u.l by< yd my< .uka 

lrhs' fï wdldrhg ld,h .;jk úg iÔù fyda wÔù jia;+j, msysá 

ia:dkh fjkiaùu p,s;hla isÿùu f,i y÷kajkq ,nhs'

ÿr f,i i,lkq ,nkafka p,s;fha § f.jd .sh .uka uf`.ys iïmQ¾K 

È.hs' tys § p,s;h isÿjk ÈYdj tlu ÈYdjlg fyda jßka jr fjkia 

jk ÈYdjlg úh yels hs' tkï tys § p,s;hg ksYaÑ; ÈYdjla ke;'

úia:dmkh f,i i,lkq ,nkafka p,s;h wdrïN l< ia:dkh;a p,s;h 

wjika l< ia:dkh;a w;r Rcq È.hs' úia:dmkfha § iEu úg u jia;=fõ 

p,s;hg ksYaÑ; ÈYdjla we;'

Tn úiska isÿ l< 16'1 l%shdldrlu ms<sn| h<s isysm;a lrkak' tys § 

k.r folla w;r .uka ud¾.fha È." ÿr f,i;a k.r fol w;r Rcq 

È." úia:dmkh f,i;a ye¢kaúh yels nj Tng wjfndaO jkakg we;' 

k.r fol w;r ÈYdj ±laùug N+f.da,Sh ÈYd fyda tla k.rhl isg 

wfkla k.rh foig fyda ÈYdj ±laúh hq;= hs' tfia u ;rmamq fm< 

Èf.a isÿ lrk p,s;hla ÿr f,i;a úÿ,s fidamdkfha isÿ flrk p,s;h 

úia:dmkh f,i;a ±laúh yels h' úia:dmkh isÿlrk ÈYdj fidamdkh 

.uka lrk ÈYdjhs'

ÿr iy úia:dmkh ms<sn| j ;j ÿrg;a lreKq fidhd ne,Sug my; 

f;dr;=re úuid n,uq' ógr 100 yd ógr 400 Odjk ;r. ms<sn| f;dr;=re 

16'1 rEm u.ska ±la fõ'

ógr 100 ógr 40016'1 rEmh - A  



úoHdj |  n,h yd p,s;h 77

ógr 100 Odjk m:hl igykla ógr 400 Odjk m:hl igykla

w
dr

ï
N
h

w
j
i
dk

h

16'1 rEmh - B   

fuu ;r. biõ fol u flá ÿr Odjk ;r. biõ jqj o tajdfha lemS 

fmfkk fjkialï lsysmhla y`ÿkd .; yels h'
16'2 j.=j 

fjkialï ógr 100 ógr 400

01' p,s;h isÿjk ÈYdj ÈYdj fjkia fkdfõ jßkajr ÈYdj fjkia fõ

02' f.jd .sh .uka ufÕys iïmQ¾K È. ógr 100 ógr 400

03' ;r.h wdrïN l< ia:dkh;a" ;r.h 
wjika l< ia:dkh;a w;r ir, 
f¾Çh È.

ógr 100 ógr 0
^Y+kHhs&

ta wkqj ógr 100 biõfõ § l%Svlhd .uka l< ÿr ^p,s; jQ ÿr& ógr 100 

ls' ógr 400 biõfõ § l%Svlhd .uka l< ÿr ^p,s; jQ ÿr& ógr 400 ls'

ógr 100 ;r. biõfõ § l%Svlhd ;r.h wdrïN l< ia:dkh;a ;r.h 

wjika l< ia:dkh;a w;r ir, f¾Çh È. óg¾ 100 ls' ta ksid l%Svlhdf.a 

úia:dmkh o ógr 100 ls' ógr 400 ;r. biõfõ § m<uqjk uka;Srefõ 

ÿjk l%svlhd ;r.h wdrïN l< ia:dkfhka u ;r.h wjika lrk 

neúka úia:dmkh 0 ls' tkï úia:dmkh Y+kH fõ'

ÿr f,i;a úia:dmkh f,i;a ukskq ,nkafka È.la neúka ÿr iy 

úia:dmkh ukskq ,nkafka o È. uekSfï tallj,sks'

È. uekSug ñ,sógr" fikaáógr" ógr yd lsf,daógr hk tall Ndú; 

lrk nj Tn ±kgu;a okakd lreKls' tajdhska È. uekSfï wka;¾cd;sl 

tallh ógrh hs' ta ksid ÿr;a úia:dmkh;a hk rdYs fol u uekSug 

fhdod .efkk wka;¾ cd;sl tallh jkafka ógrh (m) hs' úia:dmkhg 

ksYaÑ; ÈYdjla we;s neúka iEuúgu ÈYdj ±laùu wjYH fõ'

ÿr iy úia:dmkh ms<sn| j ;j ÿrg;a meyeÈ,s lr .ekSug ir, 

.eg¨jla úi|d n,uq'
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p,s;hl § jia;=jlaa A isg B olajd .uka 

l< ud¾.hla 16'2 rEmfha ±la fõ'

A isg B olajd .uka l< ÿr" tkï 

rEmfha ±lafjk ud¾.h Tiafia .uka 

lsÍfï § f.jd .sh .uka uf`.ys 

iïmQ¾K È. 120 mls'

A isg B olajd isÿ jQ úia:dmkh tkï p,s;h wdrïNl yd wjidk 

msysàï w;r ir, f¾Çh È. AB ÈYdjg tkï .sKsfldK ÈYdjg 40 mls'

iaj wOHhk wNHdi

<uhl=g ksjfia isg c,dYh olajd .uka l< 

yels ud¾.hla rEmfha ±la fõ'

i.  <uhd .uka l< ÿr fldmuK o@

ii. <uhdf.a msysgqfuys isÿ jQ fjki tkï  

   úia:dmkh fldmuK o@

ms<s;=re(   µ' 400m    
 µµ' Baidk ÈYdjg 100m

16'3 rEmh    

400m

100m

2' rEmfha wdldrhg ñksfil= P kï k.rfha 

isg Q yryd R kï k.rh olajd fudag¾ 

r:hlska .uka lf<a hhs is;uq'

 i.  p,s;fha § .uka l< iïmQ¾K ÿr 

fldmuK o@

 ii.  p,s;fha§ fudag¾ r:fha isÿ jQ úia:dmkh 

fldmuK o @

ms<s;=re 

µ' 70 km
µµ' Bidk foig 50 km

16'4 rEmh    

50 km

30 km

40 km

R

P

fï wkqj ÿr úYd,;ajhla muKla we;s ñkqula f,i;a úia:dmkh 

úYd,;ajhla yd ksYaÑ; ÈYdjla we;s ñkqula f,i;a ±laúh yels h'

120 m

40 m

  A

 B

W

16'2 rEmh    

Q
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 16'2   n,h

tÈfkod Ôú;fha wms úúO l%shdj, fhfokafkuq' tajdhska lsysmhla 

my; ±la fõ'

² fïihla ;,a¨ lsÍu ² fïihla we§u

² nhsisl,h me§u ² nE.h tiùu

² <sf|ka j;=r we§u ² lrduhla lrleùu

² fnda,hlg myrla t,a, lsÍu ² mEfkka ,sùu

² nqreiqfjka o;a ue§u ² fmd;l ,shk ,o mekai,a bß uelSu

² md meÈfha ;sßx. ;o lsÍu

fuu l%shdj, § wm úiska lrkq ,nkafka l=ula o@ fudfyd;la is;d 

n,kak' fuu iEu l%shdjl § u we§ula fyda  ;,a¨ lsÍula fyda isÿlrk 

nj Tng wjfndaO jkakg we;'

fïihla we§u fïihla ;,a¨ lsÍu nhsisl,h me§u

16'5 rEmh   

nE.h tiùu hkq my< isg by< ÈYdjg isÿ lrkq ,nk we§uls' <sf|ka 

j;=r .ekSfï § we§ula isÿ lrhs' nhsisl,h me§fï § mdoj,ska mev,h 

^mdÈlh& ;,a¨ lssÍula isÿ lrhs'

we§ï yd ;,a¨ lsÍï ms<sn| j ;j ÿrg;a fidhd ne,Sug 16'2 l%shdldrlu 

isÿ lruq'

l%shdldrlu 16'2

my; i|yka l%shdldrlï isÿ lrkak' tys § isÿ lr we;af;a we§ula o 

ke;fyd;a ;,a¨ lsÍula o hk nj igyka fmdf;ys my; wdldr 

j.=jl olajkak'
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16'3 j.=j 

l%shdldrlu isÿ lr we;af;a we§ula o ;,a¨  lsÍula o@

fïihla ;,a¨ lsÍu ;,a¨ lsÍula

<sf|ka j;=r we§u we§ula

nE.h tiùu

nhsisl,h me§u

lrduhla lrleùu

fnda,hlg myrla t,a, lsÍu

mEfkka ,sùu

nqreiqfjka o;a ue§u

fmdf;ys ,shk ,o mekai,a bß uelSu

mdmeÈfha ;sßx. we,a,Su

we§ula fyda ;,a¨ lsÍula isÿ lsÍu n,hla fh§u f,iska y`ÿkajhs'

we§u ;,a¨ lsÍu
16'6 rEmh   

fudag¾ r:h we§fï § isÿ lrkq ,nkafka iïnkaO lr we;s ,Kqj 

we§ulg i,iajd fudag¾ r:h fj; n,hla fh§uhs' <uhd fg%d,sh ;,a¨ 

lsÍfï § isÿ lrkafka fg%d,sh u; bÈß ÈYdjg n,hla iemhSuhs' nßka 

wvq fïihla p,kh jk f;la ;,a¨ lsÍug fhdok n,hg jvd jeä 

n,hla nßka jeä fïihla p,kh jk f;la ;,a¨ lsÍug fhÈh hq;= h' 

jia;=jla u; fhdok n,fhys m%udKh ms<sn| j fidhd ne,Sug my; 

l%shdldrlfuys ksr; fjuq'

l%shdldrlu 16'3

l%shdldrlfuys ksr; fjuq'

wjYH øjH (- iudk ,S l=Üá follaa" rn¾ máhla" ÿkq ;rdÈhla

l%uh (- 

 y ,S l=Üáhla fïihla u; ;nd rn¾ máhla iïnkaO lr .ksñka
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 rn¾ máfhka wÈkak'

 y ,S l=Üáh u; wfkla ,S l=Üáh ;nd kej; rn¾ máfhka wÈkak'

 y rn¾ máh m<uq wjia:djg jvd wefokq we;' tkï fojk 

wjia:dfõ§ jeä n,hla fhdod we;'

 y by; wjia:d foflys § kej; rn¾ máh fjkqjg ksõgka ;rdÈhla 

iïnkaO lr wÈkak'

 y fh¥ n, ixLHd;aulj ksõgkaj,ska ,nd .; yels fõ'

 y wjia:d foflys § ksõgka ;rdÈfha mdGdxl fjk fjk u igyka 

lrkak'

,S l=Üá tlla we;s wjia:dfõ rn¾ máh wvqfjka o ,S l=Üá folla 

we;s wjia:dfõ rn¾ máh jeäfhka o wefoa' tkï fojk wjia:dfõ § 

jeä n,hla fhdÞ we;' ÿkq ;rdÈfha mdGdxl ii|d ne,Sfuka o tA nj 

;yjqre fõ'

n,h uekSfï iïu; tallh ksõgkh hs' ksõgkfha 

ixfla;h N wl=ßka ksrEmKh lrhs' ksõgkaj,ska 

l%udxlkh lrk ,o ÿkq ;rdÈh" n,h uekSug fhdod 

.; yels WmlrKhls'

16'7 rEmh   
ksõgkaj,ska l%udxlkh 
lrk ,o ÿkq ;rdÈh  

 

l%shdldrlu 16'4
lsf,da.a?ïj,ska l%udxlkh lrk ,o ÿkq ;rdÈhla yd ksõgkaj,ska 
l%udxlkh lrk ,o ÿkq ;rdÈhla imhd .kak' tl u jia;=j ;rdÈ 
foflka u lsrd n,d f;dr;=re my; wdldr j.=jl we;=<;a lrkak' 
jia;=jl ialkaOh yd nr w;r iïnkaO;djla f.dvke.Sug W;aidy 
lrkak' fï i|yd Tfí .=re;=ud$.=re;=ñhf.a iydh ,nd.kak'

16'4 j.=j 

ukskq ,enQ jia;=j ialkaOh/kg nr/N

l%shdldrlu 16'5
  wjYH øjH(- ÿkqq ;rdÈh" kQ,la" ,S l=Üáhla

 • iqug fïihla u; ;enQ ,S l=Üáhlg kQ,la u.ska ÿkq ;rdÈhla 

iïnkaO lr .kak' ÿkq ;rdÈh Ndú;fhka we§u isÿ lrkak' 
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16'8 rEmh   

 • ,S l=Üáh p,kh jk ÈYdj;a" kQ, we§ ;sfnk ÈYdj;a" ksÍlaIKh 

lrkak'

 • tu fïi mDIaGh u; u ;sìh§ ,S l=Üáh ;,a¨ lrkak' ;,a¨ lrk 

ÈYdj n,h fhdok ÈYdjhs'

16'9 rEmh   

 • ;,a¨ lrk ÈYdj;a ,S l=Üáh p,kh 

jk ÈYdj;a ksÍlaIKh lrkak'

kQ, u.ska we§u isÿlrk ÈYdj fmkakqï lrhs' ksõgka ;rdÈfhka fh¥ 

n,fha úYd,;ajh olajhs'

by; we§fï§;a" ;,a¨ lsÍfï§;a n,h fh¥ ÈYdjg ,S l=Üáh p,kh ù 

we;' ta wkqj n,hlg úYd,;ajhla fukau ksYaÑ; ÈYdjlao we;s nj 

meyeÈ,s fõ'

n,hla fh§fuka wmg úúO m%fhdack ,nd .; yels h' tjeks wjia:d 

lsysmhla ms<sn| fidhd n,uq'

 • n,hla fh§fuka ksYap, jia;=jla p,kh lrúh yels h' tfukau 

p,kh jk jia;=jla ksYap, l< yels h'

16'10 rEmh    

ÿkaklg n,hla fh§fuka ksYap, j we;s B;,hla p,kh l< yels h'  

kj;d we;s jdykhlg tkaðu u.ska n,hla fh§fuka p,kh wdrïN 

l< yels h' ksYap, we;s mkaÿjlg myr §fuka mkaÿj p,kh l< 

yels h' tfukau p,kh jk mkaÿjlg n,hla fh§fuka mkaÿj ksYap,  
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l< yels h' ta wkqj ksYap,j we;s iÔù fuka u wÔù jia;= o n,hla 

fh§fuka p,kh l< yels h' p,kh jk jia;= ksYap, l< yels h'

 • n,hla fh§fuka p,kh jk jia;=jl fõ.h fjkia l< yels h'

16'11 rEmh   

nhsisl,fha mdÈlhg fhdok n,h jeä lsÍfuka nhsisl,h p,kh 

jk fõ.h jeä l< yels h' ;sßx. we,a,Sfuka fõ.h wvq l< yels h' 

if;l= ;u w;a mdj,g fhdok n,h fjkia lsÍfuka p,s; jk fõ.h 

fjkia l< yels h' jdykhl ;ajrlh (accelerator) mE.Sfuka jdykfha 

fõ.h jeä l< yels w;ru ;sßx. mE.Sfuka fõ.h wvq l< yels h'

 • n,hla fh§fuka jia;=jl p,s; ÈYdj fjkia l< yels h'

16'12 rEmh   

ls%lÜ l%Svlfhl=g ;ud fj;g tk mkaÿjg myr §fuka tys .uka ÈYdj 

fjkia l< yels h'

lU we§fï ;r.hl § foms, u W;aidy orkafka lUfha p,s; ÈYdj 

fjkia lr .ekSug hs'

n¨ megjqka fofokd n,h fh§fuka uia lgqj ;ud foig weo .ekSug 

W;aidy lrhs'
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 • n,hla fh§fuka lrleùula fyj;a N%uK wdprKhla isÿ l< yels h'

16'13 rEmh  

c, lrduhg n,hla fh¥ úg lrleùula isÿ fõ' iqlaldkug n,hla 

fh¥ úg o lrleùula isÿ fõ' nhsisl,hla me§fï § th yrjkqfha 

flfia o@ ye~,h u; n,hla fh§fukss'

 • n,hla fh§fuka jia;=jl ;snQ yevh fjkia l< yels h'

16'14 rEmh  
A B

úúO ixo¾Yk wjia:dj, § hlv keóu (16'14 rEmh ¡ A) isÿ lrhs' 

túg hlvfha ;snQ yevh fjkia fõ' laf,a fhdÞ.ksñka úúO jq 

yev;, ks¾udKh l< yels h' rn¾j,ska ksmojQ oE w;ska f;rmk úg 

(16'14 rEmh ¡ B) yevh ;djld,slj fjkia l< yelss h' tu wjia:dj,§ 

isÿjkafka n,hla fh§u ksid jia;=fjys ;snQ yevh fjkia ùuhs'

mejreu 16'1

wo ojfia Tn úiska úúO n, fh¥ wjia:d isysm;a lrkak' tys § Tn 

w;alr .;a m%fhdack ,ehsia;=jla ms<sfh, lrkak'
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wu;r oekqug

mDÓúh u; msysá ish¨ jia;+ u; mDÓú flakaøfhka n,hla l%shd;aul 

fõ' tu n,h .=re;ajdl¾IK n,h f,i ye¢kafõ'

jia;=jl nr f,i ye¢kafjkafka jia;=jla i;= ialkaOh flfrys 

l%shd;aul jk .=re;ajdl¾IK n,h hs' jia;=jl ialkaOh iEu úgu 

ksh; jk kuq;a .=re;ajdl¾IK n,fha isÿjk iq¿ fjkia ùï ksid 

tys nr o iq¿ jYfhka fjkia úh yels hs'

pkaøhdf.a .=re;ajdl¾IK n,h mDÓúfha .=re;ajdl¾IK n,fhka 

yfhka mx.=jls' tksid hï jia;=jl pkaøhd u; § nr" fmdf<dj u;§ 

nfrka yfhka mx.=jls'
ksoiqk ( fmdf<dfjys § 60 kg l ialkaOhla iys; ñksil=f.a nr 
ksõgka 600 ls' tu ñksid u pkaøhd u; § nr lsrkq ,enqjfyd;a nr 
jkafka ksõgka 100 ls' kuq;a Tyqf.a ialkaOh pkaøhd u; § o 60 kg lss'

mejreu 16'2

tÈfkod Ôú;fha § n,h fhdod .kakd wjia:d ±lafjk f;dr;=re" mska;+r" 

PdhdrEm fyda rEm igyka /ialr n,h fh§u iïnkaO f;dr;=re 

tl;=jla ilia lrkak'

idrdxYh

 ² jia;=jla p,s;fha § f.jd .sh .uka ufÕys iïmQ¾K È. ÿr f,i 

i,lkq ,efí'

 ² jia;=jla p,s;h wdrïN l< ia:dkh;a p,s;h wjika l< ia:dkh;a 

w;r iDcq È. úia:dmkh f,i i,lkq ,efí' úia:dmkhg ksYaÑ; 

ÈYdjla we;'

 ² we§ula fyda ;,a¨ lsÍula n,hla f,i y÷kajkq ,efí' n,hlg 

úYd,;ajhla fukau ksYaÑ; ÈYdjla o we;'

 ² n,h uekSfï iïu; tAllh ksõgkh hs'

 ² n,hla fh§fuka ksYap, jia;=jla p,kh l< yels h'

 ² n,hla fh§fuka p,kh jk jia;=jl fõ.h fjkia l< yels h'

 ² n,hla fh§fuka jia;=jl p,s; ÈYdj fjkia l< yels h'

 ² n,hla fh§fuka jia;=jla u; lrleùula fyj;a N%uK wdprKhla 

isÿ l<  yels h'

 ² n,hla fh§fuka jia;=jl yevh fjkia l< yels h' 
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wNHdi
² my; m%Yakj,g § we;s ms<s;=re w;=ßka ksjerÈ fyda jvd;a  

.e<fmk ms<s;=r f;darkak'

1' ÿr uekSfï wka;¾cd;sl iïu; tallh my; tajdhska l=ula o@

 1' ñ,sógrh 2' fikaáógrh 

 3' ógrh 4' lssf,daógrh

2'  .uka lrk mdmeÈhla msgqmiska <ufhla ;,a¨jla fhdohs' 

p,s;fhys isÿjk fjkiaùu l=ula o@

 1'  fõ.h jeä fõ  2'  fõ.h wvq fõ

 3'  N%uK wdprKhla isÿ fõ 4'  ÈYdj fjkia fõ

3'  n,h ueksh yels WmlrKhla jkqfha"

 1' ;eá ;rdÈh hs'  2'  fïi ;rdÈh hs' 

 3'  ksõgka ;rdÈh hs'  4'  bf,lafg%dksl ;rdÈh hs' 

4'  úYd,;ajhla iy ksYaÑ; ÈYdjla iys; jkafka my; l=uk 

ñkqï o@

 1' ÿr yd úia:dmkh  2'  úia:dmkh yd n,h

 3'  n,h yd ÿr  4'  n,h 

5'  n,h iïnkaOfhka ksjerÈ m%ldYh l=ula o@

 1'  n,hg úYd,;ajhla muKla we;'

 2'  n,h fh§fï § we§ula muKla isÿ flfrhs'

 3'  n,h fh§fï § ;,a¨ lsÍu muKla isÿ flfrhs'

 4'  n,h fh§fï § we§u fyda ;,a¨ lsÍu isÿ flfrhs'

² <uhl= ksjfia isg kef.kysr ÈYdfõ jQ <s| <Õg f.dia wdmiq tu 

ud¾.fha u ksjig meñfKa' .uka l< ud¾.h B ysiska olajd we;'

10 m

ksji <s`o

7 m
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i) my; tla tla wjia:dfõ § .uka l< ÿr;a isÿ jQ úia:dmkh;a 

j.=fõ ioyka lrkak'

p,s;h .uka l< ÿr isÿ jQ úia:dmkh

ksjfia isg <s`o fj;g hdu

 <s`o <Õ isg ksjig meñKSu

ksjfia isg <s`o <Õg f.dia 
wdmiq ksjig meñKSu

µµ& n,hla fhdokq ,nk my; i|yka tla tla wjia:dfõ § isÿ 

lrkq ,nkafka we§ula o ke;fyd;a ;,a¨ lsÍula o hkak i|yka 

lrkak'

'''''''''''''''''''''''''''''' '''''''''''''''''''''''''''''' ''''''''''''''''''''''''''''''

mdßNdIsl jpk

n,h - Force
p,s;h - Motion
ÿr - Distance
úia:dmkh - Displacement
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17'1  wdydr iy fmdaIl

Ôjh mj;ajd .ekSu i`oyd jd;h" c,h fuka u wdydr o w;HjYH fõ' 

7 fY%aKsfha bf.kqu ,nk YsIHhl= Èk ;=kla ;=< § wdydrfõ,a i`oyd 

,nd .;a wdydr we;=<;a j.=jla ^17'1 j.=j& my; § we;' 

17'1 j.=j  m%Odk wdydr fõ,a i`oyd ,nd .;a wdydr j¾. 

Èkh wdydr fõ,

WoEik oyj,a rd;%S

nodod lsß ùÿrejla"

b`È wdmam"

mßmamq" fmd,a iïfnda,

n;a" uqx weg" lrj, 

neÿu" m,;=rla

frdá" ¨Kq ñßia" .ia,nq

n%yiam;skaod lsß ùÿrejla" mdka" lsß 

fydÈ

n;a" mßmamq" w, 

neÿu" m,d ue,a¨u

kQâ,aia" w, fydÈ" 

ì;a;r" wU

isl=rdod n;a" ud¿" fmd,a 

iïfnda," lsß fydÈ

n;a" oU, jHxckh" 

jÜglald" ì;a;r

n;a" ud¿" t<j¿ i,doh" 

jegfld¿" flfi,a f.ä 

by; olajd we;s igyfkys úúO wdydr j¾. lsysmhla wka;¾.;j 

we;' tu wdydr j¾.j, wvx.= fmdaIl Tng kï l< yels o@ wdydrj, 

idudkHfhka m%Odk fmdaIl j¾. myla wvx.= w;r tajd my; i`oyka 

fõ'

 ² ldfndayhsâf¾Ü - Carbohydrates
 ² fm%daàka  - Proteins
 ² ,smsv   - Lipids
 ² úgñka  - Vitamins
 ² Lksc ,jK  - Minerals

óg w;sf¾l j ;ka;= yd c,h hïlsis m%udKhlska wdydrj, wvx.= fõ' 

wdydrj, wvx.= m%Odk fmdaIl yd tajd wvx.= wdydr ms<sn`o j úuid 

n,uq'

wdydrj, we;s fmdaIl17
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ldfndayhsâf¾Ü

wdydrj, wvx.= ldfndayhsâf¾Üj,g ksoiqka f,i msIagh yd iSks ±laúh 

yels h' ldfndayhsâf¾Ü u.ska YÍrhg wjYH Yla;sh imhkq ,efí'

ldfndayhsâf¾Ü nyq, wdydr j¾. lsysmhla 17'1 rEmfha ±lafõ'

fo,an;a mdka

kQâ,aia w¾;dm,a iSks

17'1 rEmh  ldfndayhsâf¾Ü nyq,j wvx.= wdydr j¾. lsysmhla 

ldfndayhsâf¾Ü nyq, fjk;a wdydr - msáj,ska iEÿ wdydr ^wdmam" 

b`Èwdmam& fldia" w, j¾." OdkH j¾.

fm%daàka

i;a;ajuh wdydr fuka u we;eï Ydluh wdydrj, o fm%daàka wvx.= fõ' 

fm%daàka YÍr j¾Okh i`oyd wjYH jk w;r f.ù hk mgl w¨;ajeähd 

lsÍu o isÿ lrkq ,efí' 

wu;r oekqug

ñksia fud<fhka 80]la muK j¾Okh jkafka uõ l=i ms<sis| .ekSfï 

isg orejd bm§ jhi wjqreÿ folla muK jk ld,h ;=< h' fï ksid 

.eìks ujf.a wdydrfha fm%daàka m%udKj;a mßÈ ;sìh hq;= h'
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fm%daàka nyq, wdydr j¾. lsysmhla 17'2 rEmfha ±lafõ'

lrj,

ì;a;r fidahd ud¿

uia

17'2 rEmh  fm%daàka nyq,j wvx.= wdydr j¾. lsysmhla

lrj,

fm%daàka nyq, fjk;a wdydr - oU," lv," lsß" mßmamq" y;=

wu;r oekqug
  

j.=fõ olajd we;af;a tla tla jhia 

uÜgïj,g wÞ< j foay ialkaO 

lsf,da.a?ï tlla i`oyd ffokslj 

,nd.; hq;= fm%daàka .a?ï .Kkhs'

jhi 

^wjqreÿ&

foay ialkaO 

lsf,da.a?ïhlg fm%daàka .a?ï

 2 1'2

4 0'9

8 0'7

16 0'77

18 0'45

21 0'35

Èklg .; hq;= wju fm%daàka m%udKh

,smsv

fmdaIK ix>gl w;=ßka .a?ï tllska jeäu Yla;shla ,nd fokqfha 

,smsv u.sks' f;,a yd fïo f,i ,smsv fldgia follg fnÈh yels h'

f;,a øj iajNdjfhka hq;= w;r Ydl ;=< nyq, h'
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fïo ;rul >k iajNdjfhka hq;= w;r i;=ka ;=< nyq, h' YÍrhg 

wjYH Yla;sh ,nd §u ,smsvj, m%Odk u ld¾hNdrh hs' we;eï i;=kaf.a 

foay ;=< ,smsv nyq, f,i ixÑ;j we;'

mejreu 17'1

Tgqjd" ysu j<id jeks we;eï i;=kaf.a foay ;=< ,smsv nyq,j ;ekam;a 

ùfuka Tjqkag ,efnk m%fhdack ms<sno j úuid n,kak'

my; 17'3 rEmfha olajd we;af;a ,smsv nyq,j wvx.= wdydr j¾. lsysmhls'

17'3 rEmh  ,smsv nyq,j wvx.= wdydr j¾. lsysmhla

ì;a;r ly uoh

fmd,a

ng¾ó lsß

;,

úgñka yd Lksc ,jK

úgñka yd Lksc ,jK hkq wdydrj, b;d l=vd m%udKj,ska wka;¾.; 

tfy;a isrerg w;HjYH jk fmdaIK ix>gl folls' fmdÿfõ .;a 

l< úgñka yd Lksc ,jK u.ska YÍrh ksfrda.Sj mj;ajd .ekSfï yd 

frda.j,ska wdrlaId lsÍfï ld¾hh isÿ lrkq ,efí' 

úúO úgñka j¾. yd tajd nyq,j wvx.= wdydr my; 17'2 j.=fõ i|yka 

lr we;'
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17'2 j.=j  úúO úgñka j¾. yd tAjd nyq, j wvx.= wdydr

úgñka nyq,j wvx.= wdydr j¾.

A fudar f;,a" mSl=ÿ" lsß" ng¾" lerÜ" ly meye;s m,;=re

B OdkH j¾." mSl=ÿ" ksjqvq yd,a" m,d j¾." uia" ud¿" lsß" ì;a;r" ;o fld< meye;s t<j¿

C foys" fodvï" kdrx" fk,a,s" .ia ,nq" fmar" ;lald,s" t<j¿

D ng¾" fudar f;,a" ì;a;r" ud¿" lsß

E ;sßÕ=" OdkH" m,dj¾." ;o fld< meye;s t<j¿

K f.dajd" u,af.dajd" ksú;s" ;lald,s

wu;r oekqug
úúO úgñka j¾. yd tu.ska YÍrhg ,efnk m%fhdack

úgñka ld¾h

A fmkSfï yelshdj j¾Okh lsÍu" iu yd ysiflia kSfrda.sj mj;ajd .ekSu

B u;l Yla;sh j¾Okhg" w,i nj ÿre lsÍu

C úÿre uia kSfrda.Sj mj;ajd .ekSu" m%;sYla;slrKh mj;ajd .ekSu

D wiaÒ j¾Okhg" o;a Èrdhdu uev meje;aùu

E ffi, fn§u l%uj;a f,i isÿùu

K ;=jd,hla isÿ jQ úg blaukska reêrh leá .eiSug odhl ùu

úúO úgñka j¾. nyq, wdydr my; 17'4 rEmfha ±lafõ'

ksjqvq yd,a .ia,nqlerÜ

f.dajd lsß ud¿
17'4 rEmh  úgñka j¾. nyq,j wvx.= wdydr j¾. lsysmhla

úúO Lksc j¾. yd tajd nyq, j wvx.= wdydr 17'3 j.=fõ ±lafõ'
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17'3 j.=j  úúO Lksc ,jK j¾. yd tajd nyq, j wvx.= wdydr 

Lksc j¾.h wvx.= wdydr

le,aishï lsß" m,d j¾." yd,aueiaika jeks lgq iys; l=vd ud¿ 

fmdiamria lsß" ì;a;r" Öia" uia j¾." iqÿ Ækq" lõms" lgq iys; l=vd ud¿" lerÜ

hlv ;," mS l=ÿ" uia" ksú;s" idrK" mßmamq" f.dgqfld<

fidaähï lEug .kakd ¨Kq" uia" lsß" ì;a;r

whäka whäka tla l< ¨Kq" uqyqÿ wdydr

Lksc j¾. yd tu.ska YÍrhg ,efnk m%fhdack

wu;r oekqug

Lksc j¾.h ld¾h

le,aishï o;a yd wiaÓ ksfrda.S Yla;su;a f,i mj;ajd .ekSu" ;=jd,hl § reêrh leá .eiSu

fmdiamria o;a yd wiaÓ ksfrda.Sj yd  Yla;su;a f,i mj;ajd .ekSu" udxY fmaYs Yla;su;aj 

mj;ajd .ekSug

hlv reêrh Tiafia Tlaiscka mßjykhg wjYH lrk ysfud.af,dìka kï j¾Klh 

ksmoùu" l%shdYS,s nj mj;ajd f.k hdu

fidaähï iakdhq Tiafia wdfõ. iïfm%aIKh ùu l%uj;a lsÍu

whäka nqoaêh iy u;l yelshdj j¾Okh lsÍu" ;hsfrdlaiSka fyda¾fudakh ksmoùug 

Þhl ùu

úúO Lksc ,jK nyq,j wvx.= wdydr 17'5 rEmfha ±lafõ'

iqÿ Ækqq mßmamq lsß

17'5 rEmh  Lksc nyq, j wvx.= wdydr j¾. lsysmhla
yd,aueiaika

ksú;s
f.dgqfld<
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mejreu 17'2

úgñka B yd C fidhd .ekSu ms<sno j fM;sydisl f;dr;=re fidhd 

n,d jd¾;djla bÈßm;a lrkak'

l%shdldrlu 17'1

tAllh wdrïNfha § olajd we;s 17'1 j.=j wOHhkh lr tys wvx.= 

wdydr" fmdaIl ix>glh mokï lr .ksñka iqÿiq m%ia;dr fyda j.= 

igyka f,i fyda ks¾udKYSs,S j olajkak' th iE§u i`oyd my; 

igyk Wmldr lr.kak'

ffokslj ,nd .kakd wdydr fõ,l wvx.= úh hq;= wdydr j¾. ±lafjk 

igykla my; ±lafõ'

17'6 rEmh  ffoksl wdydrhl wvx.= fmdaIK ix>gl i`oyd ksoiqkla 

igykla my; ±lafõ'

  
 f

m
%daà

k
a

  ldfnday
h
sâ
f
¾
Ü

úgñka y
d L

k
sc
 ,

j
K

oU,$ uia$

ud¿$ ì;a;r

fmd,a$ ng¾$

lsß

n;a$ msÜgq$ 

b`Èwdmam$ mdka

t<j¿$ m,;=re

$ m,d j¾.      ,

smsv

l%shdldrlu 17'2

úúO wdydr øjH wvx.= n÷kaj, w,jd ;sfnk f,an, fyd`Èka 

ksÍlaIKh lrkak' tu f,an,j, wvx.= úúO fmdaIl y`ÿkdf.k 

iqÿiq mßÈ j.= .; lrkak'
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fndfyda wdydr j¾.j, fmdaIl lsysmhla wvx.= h' mßmamqj, 

ldfndayhsâf¾Ü" fm%daàka fuka u Lksc ,jK o wvx.= h' ì;a;rj, 

fm%aàka" ,smsv" úgñka fuka u Lksc ,jK o wvx.= h'

wdydrhl wvx.= ;ka;=j, jeo.;alu

wdydrj, wvx.= fl¢uh iajNdjh ;ka;= f,i ir,j ye¢kaúh yels h' 

wdydrj, ;sfnk we;eï ;ka;= mshú weig fmfkk w;r we;eï ;ka;= 

wKaùlaISh fõ' 

;ka;= nyq,j wvx.= wdydr

 ² ksjqâv iys; wdydr 

 ² m,;=re ^weU/,a,d" wU" fmar" flfi,a" .ia,nq&

 ² t<j¿ ^lerÜ" fldys," f.dajd" w¾;dm,a" uqrex.d" fndaxÑ" rdnq" 

jegfld¨& 

 ² OdkH j¾. ^l=rlalka&

;ka;= iys; wdydr nyq,j .ekSfï jeo.;alu

 ² wdydrj, wvx.= fïouh ix>gl YÍrhg wjfYdaIKh lsÍu wvq 

lsÍu

 ² wdydrj, wvx.= iSks ^.aÆfldaiA& YÍrhg wjfYdaIKh lr .ekSu 

wvq lsÍu

 ² u, noaOh j<lajd w¾Yia jeks frda. je<`§fï m%jK;dj wvq lsÍu

c,fha jeo.;alu

wm .kakd wdydr iuÕ u c,h hï m%udKhlska YÍrhg ,efí' kuq;a 

Èkm;d m%udKj;a mßÈ c,h mdkh lsÍfuka ksfrda.Su;a fi!LH 

iïmkak Ôú;hlg ukd msájy,la ,efí' foayh isis,a lsÍu" Ôj l%shd 

i`oyd wjYH udOHh iemhSu" nysiai%dùh M, foayfhka ld¾hlaIuj 

neyer lsÍu iy u, noaOh je<elaùu i`oyd c,h m%Odk jYfhka 

WmldÍ fõ'
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17'2  wdydr y`ÿkd .ekSu i`oyd mÍlaId

wdydrhl wvx.= fmdaIl y`ÿkd .ekSu i`oyd my; i|yka mÍlaId isÿ 

lruq'

.aÆfldaia ^ir, iSks& i|yd mÍlaIdj

l%shdldrlu 17'3

.aÆfldaia ^ir, iSks& i|yd mÍlaIdj

wjYH øjH (¡ mÍlaId k<h" .aÆfldaia ødjKh" fnkälaÜ 

ødjKh" c, ;dmlh

l%uh  (¡ ² mÍlaId k<hlg .aÆfldaia ødjKhlska 2 mlla muK     

   oud .kak'

 ² thg fnkälaÜ ødjKfhka 2 mlla muK tl;= lr c, ;dmlhl 

nyd r;a lrkak'

 ² j¾K úm¾hdih ksÍlaIKh lrkak'

j¾K úm¾hdih my; oelAfjk mßÈ fõ'

17'7 rEmh  ir, iSks we;súg isÿjk j¾K úm¾hdi

ks,a fld<   ly ;eô,s
.fvd,a r;= 

wjlafIamh

.fvd,a r;= meyeh ,eîu u.ska .aÆfldaia y`ÿkd.; yels h'

msIagh i|yd mÍlaIdj

l%shdldrlu 17'4
wjYH øjH (¡ ;ïnd .;a mdka msá iaj,amhla c,fha 

Èhlr idod.;a ñY%Kh

l%uh  (¡  ²  tu ñY%Khg whäka ÞdjKfhka 

ìxÿ lsysmhla tla lrkak'

whäka tl;= 

l< msIag 

ñY%Kh
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oï meyehg yqre ks,a meyehla ,eîu u.ska msIagh wvx.= nj ;yjqre 

l< yels h' 

fm%daàka i|yd mÍlaIdj ^nhshqf¾Ü mÍlaIdj&

l%shdldrlu 17'5

wjYH øjH (¡ ì;a;r iqÿ uoh" c,h" mÍlaId k<h

l%uh  (¡ ²   ì;a;r iqÿ uoh c,fha Èh lr ñY%Khla idÞ .kak'

 ² bka 2 mlla muK m%udKhla mÍlaId k<hlg oud .kak'

 ² thg fidaähï yhsâfrdlaihsâ 2 mlla muK m%udKhla tl;= lr 

miqj fldm¾ i,af*aÜ ìxÿ lsysmhla oukak'

fm%daàka wvx.= neúka ñY%Kh oï meyehla .kshs'

17'8 rEmh  nhshqf¾Ü mÍlaIdj i`oyd wjYH øjH iy tys § we;s jk j¾K úm¾hdih 

,smsv i`oyd mÍlaIdj

l%shdldrlu 17'6

wjYH øjH (¡ ,smsv iys; wdydrhla" iqÿ lvÞishla 

l%uh  (¡ 

 ² ,smsv iys; wdydrhla iqÿ lvÞishla u; ;nd ;rula f;rmd 

bj;g .kak'

lvodish u; iaÓr mdrNdil me,a,ula ±lsh yels kï tys ,smsv 

wka;¾.; fõ'
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l%shdldrlu 17'7

úúO wdydr øjH imhd .ksñka tu tla tla wdydrfha wvx.= fmdaIK 

ix>gl mÍlaIdjg ,la lrkak' Tfí ksÍlaIK iqÿiq mßÈ j.=jl 

olajkak'

;=,s; wdydrh

my; ±lafjkafka isiqka ;=kafokl= ;uka ,nd .kakd wdydr ms<sn`o j 

lrk m%ldY fõ'

—uu kï lkafk u fj<`o 
±kaùïj, fmkakk lEu 
cd;s' tAjd yß u rihs' 
wïug;a yokak f,ais ksid 
ks;r u tAjd ug yo,d 
fokjd'  fld< le`o" m,d 
j¾. uu leu;s u ke;s 
foaj,a' i;shlg ojia fol 
;=kla u ?g wms lkafka 
lfvka' ;d;a;d tk fldg 
lEu wrf.k tkjd' tAjd 
ldmqju ug ksÈu;hs'˜

—Wfoag kejqï t<lsß ùÿrejla 
wïud ug yo,d fokjd' 
uf.a lEu yokafka f.or 
u hs' f.dvla fõ,djg n;a" 
ud¿" t<j¿" m,;=re ;uhs 
,efnkafka' iuyr ojiaj,g 
lõms" lv," uqx weg;a 
,efnkjd n;a tlg fld< 
ue,a¨ula" i,dohla jf.a 
fohla jrÈkafka keye' ksjdvq 
ojiaj,g fld< le| wksjd¾h 
hs' lvj, ;sfhk laI‚l lEu 
uu lkafka l,d;=rlska' uu 
wOHdmk lghq;=j,g jf.a u 
úIh ndysr lghq;=j,g;a tl 
fia leu;shs'

—Wfoag lsß tl ìõju 
úfõlh fjklï uu 
fudl=;a lkafka keye' 
úfõlfha § hd¿jkaf.a 
lEuj,ska ld,d f.oßka 
ÿkakq i,a,sj,ska isis,a îu 
fndkjd' n;a lEfjd;a 
ksÈu;hs' tA ksid mdka" 
nksia" jf.a fohla ;uhs 
oj,ag lkafka' f.or 
tkfldg yß u uykaishs' 
wïudf.a jfoag n;a 
lgj,a fol ;=kla ld,d 
ksod .kakjd' weÕg yß u 
uykais hs" lïue,s hs'˜

A  YsIHhd

B  YsIHhd

C  YsIHhd

l%shdldrlu 17'8
lKavdhï.; l%shdldrlula f,i by; olajk ,o A, B yd C hk 

<uqka ;=kafokl=f.a wdydr rgd ms<sn| j Tfí woyia f.dkq lr 

mka;shg bÈßm;a lrkak'

Tfí wkdjrK my; úYaf,aIK iuÕ ixikaokh lrkak'

A YsIHhd         =  wêl iSks" msá yd f;,a m%udKhla mßfNdackh lrhs' 

lD;%su wdydr rildrl" j¾Kl" mßrlaIl nyq, 

f,i YÍr.; ù we;'

m%;sM, (¡  wêl ;rndrej" Èhjeähdj" wêreêr mSvkh" ms<sld" 

wxYNd. yd yDohdndO hk fnda fkdjk frda.j,g 

wkd.;fha f.dÿre úh yels h' 
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B YsIHhd         =  fmdaIH øjH m%udKj;a mßÈ wvx.= jk wdydrhla ,nd 

.kshs' lD;%su wdydr rildrl" j¾Kl yd mßrlaIl 

YÍr .; fkdfõ' iajdNdúl wdydr nyq, j ,nd .kS'

m%;sM, (¡  ksfrda.S h" fndajk yd fnda fkdjk f,v frda.j,ska 

wdrlaId fõ' 

C YsIHhd        =  wdydrfha úgñka yd Lksc ,jK wvq ksid YÍr m%;sYla;s 

ySk úh yels h' ;j o wjYH ;rï fm%daàk a o fkd,efí'

m%;sM, (¡  fndajk yd fnda fkdjk frda.j,g myiqfjka 

f.dÿre úh yels h' YÍr j¾Okh m%udKj;a fkdfõ'

fudjqka ;sfokdf.ka ksjerÈ wdydr rgdjla we;af;a B isiqjdg hs' thg 

fya;=j Tyq ;=,s; wdydrhla ,nk neúks'

;=,s; wdydrhla hkq l=ula o@

;=,s; wdydrhla hkq fmdaIK ix>gl yd ;ka;= wjYH m%udKfhka hq;= 

wdydrhls' 
tla Èkla i|yd ilia l< ;=,s; wdydr fõ,a ;=kla my; ±lafõ'

   fm%daà
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17'9 rEmh  ;=,s; wdydr fõ,a ;=kla i`oyd ksoiqka

   fm%daà
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a
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k
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K

  
,
sm
sv

Ækq 

f;ïmrdÿj
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f¾Ü
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h
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mejreu 17'3

Èkla i`oyd iqÿiq WoEik" Èjd yd rd;%S wdydr fõ,a i`oyd ;=,s; 

wdydr jÜfgdare ilia lrkak'

;=,s; wdydrhla fkd.ekSu ksid we;súh yels wys;lr ;;a;aj

 y YÍrh m%udKj;a j¾Okhla fkd±laùu fyda wêj¾Okhla  fmkaùu

 y fndajk yd fnda fkdjk frda.j,g myiqfjka f.dÿre ùu

 y ÿ¾j, ùu" w,i ùu

 y úúO W!k;d frda.j,g f.dÿre ùu
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whãka W!k ùfuka iEfok .,.Kavh úgñka A W!k ùfuka wefiys iEfok ìfgda,m

úgñka D 

W!k ùfuka je,f|k 

ßlÜishdj 

úgñka B W!k 

ùfuka je,f|k 

fm,.%d

úgñka C W!k ùfuka 

je,f|k úÿreuia Èhùu

17'10 rEmh  ñksidg je,f`ok W!k;d frda. lsysmhla

mejreu 17'4

fmdaIK W!k;d frda. ms<sn`o f;dr;=re /ialr fmd;a msxpla ilia 

lrkak'

 y ldfndayhsâf¾Ü" fm%daàka" ,smsv" úgñka yd Lksc ,jK wdydrj, 

wvx.= m%Odk fmdaIl fõ'

 y ldfndayhsâf¾Ü yd ,smsv u.ska YÍrhg Yla;sh ,nd fohs'

 y fm%daàka" YÍrh j¾Okhg yd mgl w¨;ajeähd lsÍug odhl fõ'

 y úgñka yd Lksc ,jK u.ska foayh f,v frda.j,ska wdrlaId 

lrhs'

 y fmdaIlj,g wu;rj wdydrfha wvx.= ;ka;= o jeo.;a ld¾h 

Ndrhla isÿ lrhs'

 y wdydrhl wvx.= m%Odk fmdaIl y`ÿkd .ekSug úúO mÍlaId we;' 

 y fmdaaIl ix>gl yd ;ka;= wjYH m%udKfhka hq;= wdydrhla ;=,s; 

wdydrhla f,i ye`Èkafõ'

idrdxYh
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wNHdi

(01) iqÿiq jpk fhdod ysia;eka mqrjkak'

(i) fidahd '''''''''''''''''''''' nyq, wdydrhls'

(ii) YÍr j¾Okhg jeo.;a jk fmdaIl ix>glh 

'''''''''''''''''''''' ''''''''''''''''''''''''''' fõ'

(iii) foayh f,v frda.j,ska wdrlaId lsÍu '''''''''''''''''''''' yd 

'''''''''''''''''''''' u.ska isÿ flf¾'

(iv) u, noaOh je<elaùu i`oyd wdydrhl wvx.=  '''''''''''''''''''''' 

jeo.;a fõ'

(02) iqÿiq ms<s;=r f;dard hd lrkak'

fmdaIlh     jeämqr wvx.= wdydr

úgñka A     ly meye;s m,;=re

úgñka D     ksjqâv iys; iy,a

úgñka B     l=vd ud¿

úgñka C     uqyqÿ wdydr

whäka      foys

(03) ;=,s; wdydrhl jeo.;alu ms<sn`o flá igykla ,shkak'

mdßNdIsl jpk

fmdaIl -     Nutrients
ldfndayhsâf¾Ü

fm%daàka

,smsv

úgñka

Lksc ,jK

;ka;=

-     Carbohydrates
-     Proteins
-     Lipids
-     Vitamins
-     Minerals
-     Fibre

;=,s; wdydrh -     Balanced diet
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y;a jk fY%aKsfha YsIH lKAvdhula" mßirh ksÍlaIKh i`oyd lafIa;% 

wOHhkhl ksr; jQy' .=re;=udf.a u`. fmkaùu hgf;a Tjqka úiska tu 

mßirfhka .,a j¾. lsysmhla /ia lr .kakd ,È' tu .,a j¾. w;r 

mdIdK fuka u Lksc o wvx.= nj .=re;=ud mejiS h'

tu .,a j¾. mdIdK yd Lksc f,i fjka lrk wdldrh" tu isiqkag 

.eg¨jla úh' Tjqka /ia l< .,a j¾. w;r ;snQ l¿.,a lene,a,la yd 

;srejdK .,a lene,a,la" my; 18'1 a yd 18'1 b PdhdrEmj, ±lafõ'

18'1 a rEmh  l¿ .,a lene,a,la 18'1 b rEmh  ;srejdK .,a lene,a,la

l¿.,a yd ;srejdK .,aj, iajNdjh mÍlaId lsÍu i`oyd my; 18'1 

l%shdldrlfuys ksr;fjuq'

l%shdldrlu 18'1

wjYH øjH (- l¿ .,a lene,a,la" ;srejdK .,a lene,a,la" ñáhla" 

w;a ldphla

l%uh (- 

 • l¿ .,a lene,a," frÈ lene,a,l T;d f,dl= .,la u; ;nd ñáfhka 

;,d len,sj,g lvkak' tu .,a len,s w;a ldpfhka mÍlaId lrkak'

 • ;srejdK .,a lene,a, o tfia u lene,sj,g lvd w;a ldpfhka 

ksÍlaIKh lrkak'

 • Tfí ksÍlaIK wkqj tu foj¾.fha fjkialï we;s±hs idlÉPd 

lrkak'

l¿ .,a hkq mdIdKhls' ;srejdK .,a hkq Lkschls' mdIdK yd Lksc 
w;r fjki ms<sn`o j fidhd n,uq'

 Lksc yd mdIdK18
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18'1  Lksc yd mdIdKj, ,laIK

Lkschla hkq tla ix>glhlska muKla iEÿKls' mdIdKhla ix>gl 

lsysmhl ñY%Khls'

Lksc iajdNdúl j fmdf<dfõ mj;skqfha ksYaÑ; cHdñ;sl yevfhka 

hq;= iaMál  jYfhks' ñksrka" fvd,uhsÜ" f*,aiamd¾" b,aukhsÜ je,s" 

;srejdk" uhsld wdÈh Y%S ,xldfõ yuqjk Lksc j¾. lssysmhls' iaMálj, 

cHdñ;sl yev lsysmhla my; rEmfha ±lafõ'

18'2 rEmh   Lksc iaMálj, úúO cHdñ;sl yev

kuq;a mdIdK ksYaÑ; cHdñ;sl yevj,ska hqla; fkdfõ' .a/khsÜ" 

khsia mdIdK i`oyd ksoiqka folls' .a/khsÜ yd khsia mdIdK tÈfkod 

jHjyrfha § l¿.,a f,i ye¢kafõ' 

mejreu 18'1

.=re;=udf.a$ .=re;=ñhf.a wjirh u; mdif,a we;s Lksc tl;=j ,nd 

.kak' tys we;s Lksc" w;a ldpfhka mÍlaId lrkak' ta wkqj my; 

±lafjk j.=j iïmQ¾K lrkak'

Lkscfha ku j¾Kh úfYaI ,laIK

Tn ilia l< j.=j .=re;=udg$.=re;=ñhg fmkajkak'

18'2  mdIdK yd Lksc j¾.

8 jeks mßÉfþofha § Tn wOHhkh l< mDÓúfha jHqyh ms<sn`o u;lh 

isyshg k.kak' tys § mDÓúfha u;=msáka u we;s ia;rh" lfnd, f,i;a 

lfndf,a úYd, m%udKhla iE§ we;af;a mdIdKj,ska nj;a wjfndaO 

jkakg we;'
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mdIdK j¾.SlrKh
mDÓúfha mdIdK iajdNdúl j ks¾udKh ù we;s wdldrh wkqj tajd j¾. 

;=klg fnod we;'

 ² wd.afkah mdIdK (Igneous rocks)
 ² wjidÈ; mdIdK (Sedimentary rocks)
 ² úmÍ; mdIdK (Metamorphic rocks)

wd.afkah mdIdK

mDÓúfha u;=msg isg lsf,daóg¾ 30la muK .eUqfrys 5000 0C g jvd jeä 

WIaK;ajhla mj;S' tu wêl WIaK;ajfha § mdIdK øj ;;a;ajfhka 

mj;s' fuu øj mdIdK" ue.aud ^f,daÈh& kï fõ' .sks l`ÿ msmsÍfï § .sks 

l`ÿ újrfhka ue.aud msg;g .,d hhs' .sks l`ÿ újrfhka msg;g meñKs 

ue.aud (Magma) y`ÿkajkqfha ,djd (Lava) hkqfjks'

fufia .,d hk ,djd isis,a ùfuka wd.afkah mdIdK yg.kS' .a/khsÜ 

yd nefida,aÜ wd.afkah mdIdK i`oyd ksoiqka fõ' wd.afkah mdIdK ±ä 

njla olajhs'

18'3 a rEmh  
.sks lkaolska ,djd msg;g 

.,d hk wdldrh

18'3 b rEmh  ,djd iú ù 
mdIdK njg m;aùu

18'3 c rEmh  
nefida,aÜ lkaola

wjidÈ; mdIdK
wõj" jeiai" iq<x wdÈ ndysr idOlj, n,mEu ksid fmdf<dj u;=msg 

we;s mdIdKj,ska len,s leã bj;a fõ' tkï mdIdKh ÔrKh fõ' leã 

.sh mdIdK len,s c,h yd iq<`. jeks idOl u.ska fjk;a ;ekaj,g 

.id f.k hd yels h' tajd N+ñfha fyda c,dY yd id.r m;=f,a fyda ia;r 

^;Ügq& jYfhka ;ekam;a fõ' fuu ia;r u; ;j ;j;a øjH ;ekam;a fõ' 

by<ska we;s ia;rj, nr ksid my<ska we;s øjH tlg ;o ù ne`§ula isÿ 

fõ' tf,i iEfok mdIdK wjidÈ; mdIdK kï fõ'



úoHdj |  Lksc yd mdIdK 105

18'4 rEmh   je,s.,a  

ksoiqka -  

² uv.,a 
  (Mudstone)
² jgms`vq mdIdK 
  (Conglomerate)
² frdkauv .,a 
  (Siltstone)
² je,s.,a 

  (Sandstone)
18'5 rEmh  yqkqq .,a  

wjidÈ; mdIdK" wd.afkah mdIdK ;rï ±ä njla fkd olajhs' fn,a,ka 

jeks uqyqÿ Ôùkaf.a iels,s" id.r m;=f,a ;ekam;a fõ' tajd wêl 

mSvkhlg Ndckh ù iEfok yqkq.,a o wjidÈ; mdIdKhls'   

úmÍ; mdIdK

N+ñlïmd wjia:dj, § o" fjk;a fya;= ksid o wd.afkah mdIdK o 

wjidÈ; mdIdK o fmdf<dj ;=<g .uka lsÍug bv we;' túg fmdf<dj 

;=< we;s fuu mdIdK wêl WIaK;ajhlg yd mSvkhlg ,la fõ' 

tf,i wjidÈ; mdIdK yd wd.afkah mdIdK úm¾hdij,g Ndckh 

ùfuka úmÍ; mdIdK iEfoa'

ksoiqka (- 

 ² wjidÈ; mdIdKhla jk yqkq.,a úmÍ; ù lsß.re`v (Marble) iEfoa'

 ² wd.afkah mdIdKhla jk .a/khsÜ (Granite) úmÍ; ùfuka khsia  

(Gneiss) mdIdK iEfoa'

18'6 rEmh  IsiaÜ mdIdKh

fuu cdhdrEmfha ±lafjkafka 

IsiaÜ (Shist) kï úmÍ; 

mdIdKhhs' th wjidÈ; 

mdIdKhla úmÍ; ùfuka iE§ 

we;s nj tys ia;r fjkia ù we;s 

wdldrfhka meyeÈ,s j fmfka'
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Lksc j¾.
Y%S ,xldfõ Lksc j¾. rdYshla iajdNdúl j yuqfõ' tajdfhka lsysmhla 

my; 18'7 rEmfha ±lafõ'

18'7 rEmh   Lksc tl;=jla

1

4
5 6

2

3

ksoiqka (-

1' f*,aiamd¾ (Feldspar)  2' fvd,uhsÜ (Dolomite)
 3' ;srejdkd (Quartz)  4' b,aukhsÜ (Ilmenite)
 5' uhsld (Mica)   6' ñksrka (Graphite)

mejreu 18'2

Tng fidhd.; yels Lksc yd mdIdK tla /ia lr tl;=jla ilia 

lrkak' tu Lksc yd mdIdK j¾. Tfí mdif,a we;s Lksc yd mdIdK 

tl;=j iuÕ ixikaokh lr y`ÿkd f.k kï lrkak' Tn idÞ.;a 

Lksc tl;=j .=re;=ud/.=re;=ñhg fmkajkak'

wu;r oekqug

mdIdK we;af;a mDÓúfha  muKla fkdfõ' pkaøhd u; o 

w`.yre iy isl=re hk .%yf,dal u; o mdIdK we;'

wemf,da wNHjldY pdßldj, § pkaøhd u; isg /f.k 

wd mdIdK yd mia mÍlaId lsÍu Ndrj l%shd lf<a Y%S ,dxlsl 

úoHd{ wdpd¾h isß,a fmdkakïfmreu uy;d h'
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18'3 mdIdK ÔrKh
fmdf<dfõ ´kEu ia:dkhl mi wNHka;rhg ydrdf.k hdfï § wmg 

;j ÿrg;a yEßh fkdyels mdIdKhla yuq fõ' th uõ mdIdKh hs' tfia 

kï mi ks¾udKh ùug fuu uõ mdIdKh iyNd.s jQfha hhs is;sh 

yels h'

mDÓúfha we;s uõ mdIdKh úúO idOl fya;=fjka fjkia fjñka 

len,sj,g m;aùfï l%shdj,sh mdIdK ÔrKh kï fõ' mdIdK ÔrKh 

wdldr ;=klg isÿ fõ' tkï"

 ² fN!;sl$ hdka;%sl ÔrKh

 ² ridhksl ÔrKh

 ² ffcj idOl u.ska isÿjk ÔrKh

fN!;sl$hdka;%sl ÔrKh

fN!;sl ÔrKh hkq ;dmh" iq<Õ" .,d hk c,h jeks fN!;sl idOl 

fya;=fjka mdIdK l=vd len,sj,g m;aùuhs' fN!;sl ÔrKh l%u 

lsysmhlg isÿ fõ'

oyj,a ld,fha § iQ¾h rYañh u.ska mdIdK r;a fõ' rd;%S ld,fha § 

mdIdK isis,a fõ' oyj,a ld,fha § r;a ù we;s mdIdK u;g yÈisfha u 

j¾Idj m;s; ùu ksid o tajd laIKsl j isis,a úh yels h'

tfia r;a ùu yd isis,a ùu u.ska mdIdKhla len,s njg m;ajk whqre 

my; ±lafjk 18'2 ls%hdldrlfuka Tng jgyd .; yels h'

l%shdldrlu 18'2

wjYH øjH (- ùÿre ^àla& fnda,hla"  w`vqjla" odylhla fyda iam%S;= 

,dïmqjla" c, n`ÿkla

l%uh (- 

 • w`vqfjka w,a,df.k ùÿre fnda,h ;Èka r;a lrkak'

 • r;a ù ;sìh § u th c, n`ÿkg oukak'

 • ùÿre fnda,h c,fhka bj;g f.k mÍlaId lrkak'

ùÿre fnda,h bß;,d f.dia we;s nj Tng fmfkkq we;'

fufia r;a ùu yd isis,a ùu isÿjk úg mdIdKh iE§ we;s Lksc j¾. 

m%idrKh ùu yd ixfldapkh ùu isÿ fõ' úúO Lkscj, m%idrKh yd 

ixfldapkh úúO m%udKj,ska isÿ ùu ksid mdIdKfha fldgia nqre,a ù 

.e,ù hhs'
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mdIdK u;ska c,h .,d hk úg mdIdK f.ù hhs' fÞ< mdrj,aj, we;s 

.,aj, Þr iqug ù jgl=re yevhla f.k we;af;a fï ksid h'

iq<`.ska .idf.k hk je,s mdIdKj, .eàu ksid o mdIdK f.ù hhs'

mdIdKj, we;s l=yr ;=< c,h /ia ù ;sìh yels h' mßirfha WIaK;ajh 

c,h ñfok WIaK;ajhg jvd my< nisk rgj, § fuu c,h whsia 

njg m;a fõ' c,h whsia njg m;ajk úg tys mßudj jeä fõ' túg 

mdIdK mqmqrd len,s .e,ù hd yels h'

18'8  rEmh   mdIdK l=yr ;=< c,h ñ§ mdIdK len,s ùu

c,h ñfok 
WIaK;ajhg jvd 

by<
WIaK;ajhl mj;S 

c,h ñfok 
WIaK;ajhg jvd 

my<
WIaK;ajhl mj;S 

c,h ñfok 
WIaK;ajhg jvd 

by<
WIaK;ajhl mj;S 

c,h ñfok 
WIaK;ajhg jvd 

my<
WIaK;ajhl mj;S 

1 2 3 4
c,h c,h whsiawhsia

ridhksl ÔrKh

mßirfha we;s úúO ridhksl idOl mdIdK ÔrKhg fya;= fõ' ta 

ms<sn`o j my; ±lafjk 18'3 l%shdldrlu u.ska fidhd n,uq'

l%shdldrlu 18'3
wï, u.ska mdIdK ÔrKh fõ±hs mÍlaId lsÍu

wjYH øjH (- yqkq .,a lene,a,la" úkdlsß" ùÿre Ndckhla 

l%uh (- 

 ² ùÿre Ndckhg úkdlsß iaj,amhla oukak

 ² yqkq.,a lene,a, tu úkdlsß iys; Ndckhg oukak

 ² ksÍlaIK i|yka lrkak

úkdlsß iys; ùÿre Ndckfha we;s yqkq.,a lene,a, jdhq nqnq¿ msg 

lrñka laIh jk nj olakg ,efí' 

wï, u.ska yqkqq.,a jeks mdIdK ÔrKh jk nj fï wkqj meyeÈ,s fõ'
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c,h" wï, yd Tlaiscka jeks idOl iuÕ mdIdK m%;sls%hd lsÍfuka 

fjk;a øjH njg m;aùu" ridhksl ÔrKh kï fõ' j¾Id c,fha ldnka 

vfhdlaihsâ jdhqj Èh jQ úg th wdï,sl fõ' uE; ld,fha § jd;fha 

i,am¾ vfhdlaihsâ jdhq m%;sY;h by< f.dia we;' i,am¾ vfhdlaihsâ 

jdhqj Èh jQ c,h fnfyúka wdï,sl h' wdï,sl j¾Id c,h iu`. m%;sl%shd 

lsÍfuka mdIdK" ÔrKhg ,la fõ' 

ffcj idOl u.ska mdIdK ÔrKh 

Ydl yd i;=kaf.a l%shd ksid o mdIdK ÔrKh fõ'

mdIdKhl we;s l=yrhla ;=<g l=vd Ydlhl uq,a we;=¿ ù l%ufhka tu 

uq,a úYd, úh yels h' túg mdIdKh me,S hd yels h' 

         

a  b  
18'9 rEmh  Ydl uq,la u.ska mdIdKh ÔrKh ùu
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l,a .; jk úg mÍlaId lrkq ,nk øjHj, l=vd mdIdK len,s we;s nj 

fmfkkq we;' tkï mdIdKh" ÔrKh ù we;s nj ks.ukh l< yels h'

úYd, mdIdK u; iqÿ meye;s yd <d fld< meye;s me,a,ï f,i Tn 

ksÍlaIKh l< ia:dkj, ,hslk ;sfí' ,hslk hkq we,a.S yd È,Sr hk 

Ôùkaf.a tl;=jls' ,hslk u.ska ksl=;a flfrk wï, yd ridhksl 

øjH o mdIdK ÔrKhg fya;= fõ'

ñksid úiska úúO l%u fhdod f.k mdIdK len,s lsÍu o mdIdK 

ÔrKhg wh;a fõ' i;=kaf.a l=r .eàu" wx .eàu wdÈh ksid o mdIdK 

ÔrKh fõ' 

mDÓú lfnd, u; mi iE§ we;af;a by; úia;r l< ish¨ fN!;sl l%u" 

ridhksl l%u yd ffcùh idOl u.ska mdIdK ÔrKh ùfuks'

18'4 mdIdK pl%h

wd.afkah mdIdK" wjidÈ; mdIdK yd úmÍ; mdIdK tlla wfkl njg 

m;a fjñka pl%SlrKh ùu mdIdK pl%h kï fõ'

mdIdK pl%h mshjr u.ska fufia ±laúh yels h'

1'  .sks l`ÿj,ska msgjk ue.aud isis,a ù wd.afkah mdIdK iE§u

2' wd.Afkah mdIdK ÔrKhg Ndckh ù mDÓúfha úúO ia:dkj, 
;ekam;a ù wjidÈ; mdIdK iE§u

3'  wjidÈ; mdIdK" N+ñlïmd jeks úm¾hdi fya;=fjka fmdf<dj ;=<g 
.uka lr úmÍ; mdIdK njg m;aùu

4'  úmÍ; mdIdK yd wd.afkah mdIdK o úúO úm¾hdi fya;=fjka  
fmdf<dj ;=<g f.dia wêl WIaK;ajh ksid øj ù ue.aud njg 

m;aùu

mdIdK pl%h ir, j fufia ±laúh yels h'
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ue.aud

isis,a ùu

wd.afkah mdIdK

ÔrKh yd 
wjidokh

wjidÈ; 
mdIdK

WIaK;ajhg yd 
mSvkhg ,laùu

úmÍ; mdIdK

b;d wêl WIaK;ajhg ,laùu

mdIdK pl%h ksrEmKh lrk Ñ;%hla my; ±lafõ'

18'11  rEmh   mdIdK pl%h

wd.afkah mdIdK 
^u;= msg&

wd.afkah 
mdIdK 

^wNHka;r&
úmß; 
mdIdK

mdIdK 
ú,Sk ùu

N+ p,k u.ska wjidÈ; 
mdIdK N+ .¾Nhg hefõ

wjidÈ; 
mdIdK

uqyqo

wd.afkah mdIdK ÔrKh fjñka 
.x.d Tiafia uqyqog hdu

ue.aud

2

3

1

mdIdK pl%h iïmQ¾K ùug jir ñ,shk .Kkla .; úh yels h'

by; mdIdK pl%fha 1" 2 yd 3  wjia:d my; ±lafjk ldgqka Ñ;%h u.ska 

jvd;a meyeÈ,s jkq we;'
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18'12 rEmh   mdIdK pl%h ksrEmKh flfrk ldgQka Ñ;%hla

wms oeähs fkao@

wfka ud 
jefgkjd fufyu hoaÈ uf.a 

r`M odr iqug fõú

wka;sfï § uqyqfoa'''
ug oeka mq`Mjka fï 

hd`Mfjd;a tlal bkak

tA fudlla o@  
N+ñ lïmdjla' wms 
my<g ,siaikjd'''

oeka udj f;rms,d 
;j;a r;a jqfKd;a 
kï udj WKq fõú

fukak 
wms 

wdfh;a 
hkjd

1

2

3

mejreu 18'3

mdIdK pl%h ksrEmKh flfrk wdlD;shla ilia lsÍu

ueá Ndú; lr .sks lkaol wdlD;shla ks¾udKh lrkak' idhï yd ,S 

l=vq fhdod f.k .sks lkaolska ,djd .,k wdldrh o wd.afkah mdIdK 

iE§u o ks¾udKh lrkak' wd.afkah mdIdK ksrEmKh lsÍfuka miq 

tys isg my<g fndr¨" je,s yd ueá fhdod f.k mdIdK ÔrKh ù mia 

iEfok wdldrh olajkak'

Lksc yd mdIdKj, ;srir Ndú;h

hï rgla i;= Lksc yd mdIdK b;d jákd iajdNdúl iïm;a fõ' tneúka 

mßirhg ydksodhl fkd jk whqßka iy wkd.; mrmqr fjkqfjka 

b;sß lrñka keKj;a f,i Lksc yd mdIdK mßyrKh lsÍu tkï 

;srir Ndú;h l< hq;= h' 

YS% ,xldfõ Lksc j¾. úYd, ixLHdjla iajdNdúl j yuq fõ'  Y%S ,xldfõ 

yuq jk Lksc lsysmhla ms<sn`o f;dr;=re 18'1 j.=fõ olajd we;'
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18'1 j.=j  Y%S ,xldfõ úúO m%foaYj, olakg ,efnk úúO Lksc j¾.

Lkscfha ku yuqjk m%foaY m%fhdack

wemghsÜ tmamdj, fmdiaf*aÜ fmdfydr ksIamdokh

fvd,uhsÜ uykqjr" ud;f,a" nÿ,a," 

ynrK" r;akmqr

yqkq ksIamdokh

fmdfydr ksIamdokh

f*,aiamd¾ fldia,kao" ;,f.dv ms`.ka l¾udka;h

ùÿre ksIamdokh

b,aukhsÜ mq,auqfâ ;Ska; ksIamdokh

ghsfÜkshï ,nd .ekSug

ñksrka fnda.," lyg.y"

fldf,dkak

mekai,a yd fldaj ksIamdokh" 

,sysis øjH ksIamdokh

uhsld jdßhfmd," y,aÿïuq,a,"

udoïfma

úÿ,s yd bf,lafg%dksl

WmlrK i`oyd

flT,ska ^lsßueá& fndr,eia.uqj" óáhdf.dv ms`.ka l¾udka;h

Lksc iuyrla kï lr we;af;a YS% ,dxlsl kïj,sks'

wu;r oekqug

Y%S ,dxlsl N+ úoHd{ F.L.D talkdhl uy;d kñka  talkhsÜ 

(Ekanite) Lksch kï lr we;'

Y%S ,xldfõ we;s Lksc wmkhkh lsÍfuka rgg úYd, 

wdodhula ,efí' flfia jqj o fuu Lksc tf,i u wuqøjH f,i 

wmkhkh lsÍu fjkqjg tajdhska hï ksIamdok isÿ lr tu ksIamdok 

wmkhkh lrkafka kï jvd;a úYd, wdodhula rgg ,nd.; yels fõ'

Lksc yd mdIdK kej; we;s ùug b;d È.= ld,hla .;fõ' tneúka 

tAjd wrmsßueiafuka hqla;j Ndú; l< hq;= h' Lksc yd mdIdKj,ska wm 

m%fhdack ,nd .; hq;= w;r" tajd wkd.; mrmqrg o b;sß lr ;eìh 

hq;= h'

mejreu 18'4

 Y%S ,xldfõ yuqjk Lksc yd tajdfha m%fhdack ms<sn`o j ;jÿrg;a 

f;dr;=re /ia lrkak' th úoHd ±kaùï mqjrefõ fyda ì;a;s mqj;amf;ys 

m%o¾Ykh lrkak'
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 ² Lkschla ;ks ix>glhlska iEÈ we;s w;r mdIdK ix>gl lsysmhlska 

iEÈ we;'

 ² wd.afkah" wjidÈ; yd úmÍ; hkqfjka mdIdK j¾. ;=kla y`ÿkd.; 

yels h'

 ² fN!;sl" ridhksl yd ffcj idOl fya;=fjka mdIdK ÔrKh ù 

mi iEfoa'
 ² mdIdK j¾. §¾> ld,hla ;siafia úm¾hdij,g ,lafjñka isÿjk 

pl%sh l%shdj,sh mdIdK pl%h kï fõ' 

 ² Lksc yd mdIdK w.kd iajdNdúl iïm;a neúka tajd ixrlaIKh 

l< hq;= h'

idrdxYh

wNHdi

1' ksjerÈ ms<s;=r f;darkak'

1' mdIdK ÔrKh i`oyd fya;=jkafka my; ±lafjk tajdhska 

l=ula o@

^1& fN!;sl idOl   ^2& ffcùh idOl

^3& ridhksl idOl  ^4& by; ish,a,u

2' yqkq.,a hkq"

^1& Lkschls    ^2& wd.afkah mdIdKhls

^3& wjidÈ; mdIdKhls  ^4& úmÍ; mdIdKhls

2' iqÿiq mßÈ hd lrkak'

A B
mdIdK Lksc yd ;j;a øjHj,ska iE§ we;s w;r" uereKq 

Ôùkaf.a fldgia wvx.= úh yels h'

wd.afkah mdIdK uq,a wdldrfha isg fjkia øjHhla njg 

mßj¾;kh ù we;'

wjidÈ; mdIdK fmdf<dj ;=< § ue.audj,ska ilia ù we;'

úmÍ; mdIdK tlu øjHhlska iE§ we;'

Lksc mdIdK len,s tlg ;o ù iE§ we;'
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wNHdi3' my; ±lafjk m%ldY yß ^& fyda jerÈ ^& nj ,l=Kq lrkak'

1' l¿.,a Lkschls'        ^  &

2' f*dis, olakg ,efnkafka wjidÈ; mdIdK ;=< h'   ^  &

3' mdIdK yuqjkafka mDÓúfha lfnd, m%foaYfh ys h'  ^  &

4' mä fm<j,a iE§ug l¿.,a fhdod .kafka tajd myiqfjka f.ù 

fkd hk ksid h'       ^  &

5' úmÍ; mdIdK yg .ekSug" wêl mSvkh yd wêl WIaK;ajh 

fya;= fõ'         ^  &

mdßNdIsl jpk

mdIdK - Rocks
Lksc - Minerals
mdIdK ÔrKh - Weathering of rocks
fN!;sl ÔrKh - Physical weathering
ridhksl ÔrKh - Chemical weathering
mdIdK pl%h - Rock cycle
iaMál - Crystals
wï, j¾Idj - Acid rain
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Yla;s m%Nj19
wm úiska isÿlrkq ,nk fkdfhl=;a ld¾h i`oyd Yla;sh Ndú; lsÍug 

isÿ fõ'

wmg Yla;sh ,efnkafka Yla;s m%Njj,sks' tÈfkod ld¾h lsysmhla yd 

tajdg fhdod .kakd Yla;s m%Nj my; 19'1 j.=fõ ±lafõ'

19'1 j.=j  úúO ld¾h yd Yla;s m%Nj

ld¾hh Yla;s m%Nj

c,h r;alsÍu" wdydr msiSu or" øj fmÜfrda,shï (L.P. .Eia) úÿ,sh

.ukd.ukh" NdKav m%jdykh fmÜr,a" ãi,a

úúO øjH yd we`ÿï úh<Su iQ¾h Yla;sh ^iQ¾hhd&

f¾äfhdaj" rEmjdysksh" mß.Klh Ndú;h úÿ,sh

l¾udka; Yd,dj, hka;% ls%hd lrùu úÿ,sh" ãi,a

Yla;s m%Nj fldgia follg fjka l< yels h'

 ² mqk¾ckkSh Yla;s m%Nj

 ² mqk¾ckkSh fkd jk Yla;s m%Nj

19'1 rEmh   mqk¾ckkSh Yla;s m%Nj  19'2 rEmh   mqk¾ckkSh fkdjk Yla;s m%Nj

iQ¾h 
Yla;sh

ffcj 
ialkaO

iq<f`.a Yla;shN+ ;dm Yla;sh

.,d hk 
c,fha Yla;sh

Lksc f;,a

.,a w`.=re

kHIaál 
Yla;sh

iajdNdúl 
jdhqj
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mqk¾ckkSh iy mqk¾ckkSh fkdjk hk ixl,am f;areï .ekSu 

i`oyd my; i`oyka 19'1 l%shdldrlfuys ksr; jkak' fuh lKAvdhï 

l%shdldrlula f,i isÿ lrkak'

l%shdldrlu 19'1

l%shdldrlula f,i isÿ lrkak'

mqk¾ckkSh iy mqk¾ckkSh fkdjk hk ixl,am f;areï .ekSu

wjYH øjH (- ùÿrej,ska iEÿ tlu m%udKfha ud¿ gexls folla" 

tlu m%udKfha fldamam ;=kla" bka tll m%udKfhka 1/2la jk  

fldamamhla' nd,aÈ y;rla

l%uh (- 

 ² c, gexls fol A yd B hkqfjka kï lrkak'

 ² tla gexlshlg fofokd ne.ska isiqka y;r fokl= fhdojd .kak'

 ² gexls folgu iudkj ^gexlsfhka 3/4la muK& c,h oukak'

 ² tla gexlshla (A) <`. isák fofokdg iudk fldamamh ne.ska 

fokak' tla whl= gexlsfhka j;=r fldamamhla bj;a l<úg gexlshg 

j;=r fldamamhla ±óug fjk;a isiqjl= fhdojkak' gexlsfha c, 

uÜgu ksÍlaIKh lrkak'

 ² wfkla gexlsh (B) <`. isák fofokd f.ka tla whl=g f,dl= 

fldamamh o wfkla isiqjdg l=vd fldamamh o ,nd fokak'

 ²  tla whl= f,dl= fldamamfhka jrla c,h mqrjd wjika l<úg 

l=vd fldamamfhka tla jrla c,h ±óug wfkla isiqjd fhdojkak' 

gexlsfha c, uÜgu ksÍlaIKh lrkak'

A gexlsh zzmqk¾ckkShZZ hk ixl,amh ksrEmKh lrhs'

B gexlsh zzmqk¾ckkSh fkdjkZZ hk ixl,amh ksrEmKh lrhs'

mqk¾ckkSh Yla;s m%Nj hkq Ndú; lrk w;r;=r§ u fyda flá l,lska 

fyda kej; yg.kakd Yla;s m%Nj h'

ksoiqka (-   ²  iQ¾hhd  ²  iq<`.       ²  N+ ;dmh         

  ²  .,d hk c,h ²  ffcj ialkaO

mqk¾ckkSh fkdjk Yla;s m%Nj jrla Ndú;hg .ekSfuka miq kej; 

yg .kafka ke;' tfia ke;fyd;a yg .ekSu i`oyd §¾> ld,hla .; 

fõ'
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ksoiqka (- 

² Lksc f;,a  ² .,a w`.=re

 ² iajdNdúl jdhqj  ² kHIaál Yla;sh

 19'1   mqk¾ckkSh Yla;s m%Nj

iQ¾hhd

wmg wdf,dalh yd ;dmh ,efnkafka 

iQ¾hhdf.ks' jdhqf.da,fha iq<x we;sjkafka 

o id.rj, Èhje,a yg.kafka o iQ¾h Yla;sh 

wdOdrfhks'

iQ¾h Yla;sfha wdOdrfhka kEu i`oyd 

c,h r;alr .kakd iQ¾h c, ;dml we;eï 

ksfjiaj, jy< u; olakg ,efí'

19'4 rEmh 

l%shdldrlu 19'2

ir, iQ¾h c, ;dmlhla ;ekSu

wjYH øjH (- c, gexlshla" rn¾ k<hla" 

ma,diaála k<" l¿ meye;s wdjrKhla

l%uh (- 

 ² rEmfha ±lafjk wdldrhg wegjqu ilia 

lr .kak' fuh iQ¾h c, ;dmlhl 

wdlD;shls' 

 ² gexlsfha we;s c,fhys WIaK;ajh 

ms<sn`o úuis,su;a jkak'

c, gexlsh 

l¿ 
meye;s 
k<h

isis,a 
c,h

WKq 
c,h

;eáh

u;=msg l¿ lrk ,o È.ska jeä k<hla ;eáh ;=< we;' th iúlr 

we;af;a o l¿ meye;s ia;rhla u;=msghs' ;eáhg iQ¾h ;dmh jefgk fia 

th /`oúh hq;= h' l¿ meye;s mDIaG jeämqr iQ¾h ;dmh wjfYdaIKh 

lrk ksid k<h ;=< we;s c,h" iQ¾h ;dmh u.ska r;a fõ'

19'3 rEmh   jy<hla u; iú 
l< iQ¾h c, ;dmlhla
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l¿ meye;s k<h ;=< we;s r;a jQ c,h c, gexlsfha by< we;s k<h 

;=<ska c, gexlsh ;=<g hhs' isis,a c,h gexlsfha my< we;' tu c,h" 

my< we;s k<h yryd o`.r .eiqKq k<h ;=<g .,d ths' tu c,h o r;a 

jQ miq by< k<fhka gexlsh ;=<g .uka lrhs'

fuu l%shdj,sh fkdlvjd isÿfjk ksid tu.ska c,h r;a lsÍu l< 

yels h' 

l%shdldrlu 19'3

iQ¾h ;dml W`ÿkl l%shdj flfrys tys úYd,;ajfha 

n,mEu fiùu

wjYH øjH (- fjkia m%udKj, úÿ,s mkaoï 

mrdj¾;l lsysmhla" .sksl+re lsysmhla" laf,a

l%uh (- 

 ² úÿ,s mkaoï mrdj¾;lfha isÿfrys laf,a 

wdOdrfhka .sksl+r r`ojd .kak' mrdj¾;lh" 

ysre t<sh foig yrjkak' ysre t<sh tla/ia jk 

ia:dkhg .sksl+re ysi isák mßÈ ilia lrkak' .sksl+r ±,aùug 

.;jk ld,h uek .kak'

 ² fjkia m%udKj, úÿ,s mkaoï mrdj¾;l Ndú; lrñka fuu 

mÍlaIKh isÿ lrkak' ta ta wjia:dj, § .; jk ld,h uek 

.kak' ^fuu l%shdldrlu .=re wdo¾Ykhla f,i isÿ lrkak'&

19'5 rEmh  
úÿ,s mkaoï mrdj¾;lhla 

mrdj¾;lfhA m%udKh úYd, jk úg .sksl=r ±,aùug .; jk ld,h 

wvq jk nj Tng fmfkkq we;' iQ¾h ;dml W÷kl isÿjkqfha o by; 

l%shdjg iudk l%shdj,shls'

iQ¾h ;dml W`ÿkl j¾.M,h jeä jk úg tu.ska ,nd .; yels ;dm 

m%udKh o jeä fõ'

iQ¾h fldaI u.ska iQ¾h Yla;sh úoHq;h njg o yrjhs' iQ¾h fldaI 

uq,skau ksmojk ,oafoa lD;%%su pkaøsldj,g úoHq;h imhd .ekSu i`oydh'  

j¾;udkfha fïjd .Kl hka;%" ùÈ ,dïmq yd m¾fhaIKd;aul úoHq;a 

fudag¾ r: iy .=jka hdkd i`oyd o Ndú;hg .efka'
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l%shdldrlu 19'4
iQ¾h fldaIhlska úoHq;h ,nd .ekSu

wjYH øjH (- iQ¾h fldaI" u,aáógrh

l%uh (- 

 ² iQ¾h fldaI lÜg,hla imhd .; yelskï tu lÜg,h l=vd fudagrhlg 

iïnkaO lr ysre t<shg w,a,d n,kak' ke;fyd;a jeäysáhl=f.a Woõ 

we;sj" bj;a l< .Kl hka;%hlska ^le,alshqf,agrhlska& iQ¾h fldaI 

lÜg,h m%fõYfuka bj;a lr .kak' tu lÜg,fha we;s iïnkaOl 

lïì" u,aáógrhlg iïnkaO lrkak' u,aáñgrh ñ,sweïmshr (mA) 
mßudKhg ilia lrkak' iQ¾h fldaI ±ä ysre t<shg w,a,d u,aáógrfha 

o¾Ylh W;al%uKhla olajkafka ±hs mÍlaId lrkak'

19'6 a rEmh   
iQ¾h fldaI u.ska l%shdlrk ùÈ mykla  

19'6 b rEmh  
iQ¾h fldaI u.ska l%shd;aul jk fudag¾ r:hla

iQ¾h Yla;sh mqk¾ckkSh fuka u mßir ¥IKfhka f;dr ,dNodhl 

Yla;s m%fNaohls' kuq;a tys hï wjdis o we;'

 ² iQ¾h fldaIj, ñ, wêl h'

 ² j,dl=¿ iys; Èkj, § iQ¾h fldaIj, ld¾hlaIu;dj b;d wvq 

fõ'

 ² iQ¾h fldaIj,ska ,nd .kakd úoHq;h negß ;=< .nvd lr 

m%fhdackhg .; yels h' kuq;a negß ;=< úYd, jYfhka Yla;sh 

.nvd l< fkd yels h' l%shd úrys; jQ negß ksis mßÈ bj;a 

fkd l<fyd;a tajdhska mßirh ¥IKh fõ'
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19'7 rEmh   oyj,a ld,fha § .nvd lr .;a iQ¾h Yla;sfhka rd;%sfha § 
wdf,dalu;a jk nia u.S wdjrKhlaiq<Õ

iQ¾h Yla;sh u.ska mDÓúfha úúO ia:dk wiudldrj r;a fõ' jeäfhka 

r;a jQ ia:dkj, we;s jd;h jeämqr r;a ù" ieye,a¨ ù" by< k`.S' tu 

wvqj msrùug wjg m%foaYj,ska jd;h .,d ths' tfia .,d tk jd;h" 

iq<`. f,i y`ÿkajhs' 

wE; w;S;fha § o ñksid úiska iq<f`.a Yla;sh úúO ld¾h i|yd Ndú;hg 

f.k we;' 

ksoiqka (-  ² ù msßisÿ lsÍu ^yq<x lsÍu&

  ² iq<x fuda,a u.ska OdkH weUÍu

  ² rej,a keõ .uka lsÍu 

my; ±lafjk 19'5 l%shdldrlu isÿ lsÍfuka Tng iq<f`.a Yla;sh 

Ndú;fhka úÿ,sh ksmojd .kakd wdldrh ms<sn`o wjfndaOhla 

,efnkq we;' 

l%shdldrlu 19'5

,efnkq we;'

iq<f.a Yla;sfhka úoHq;h ksmoùu

wjYH øjH (- 12 V ld¾ leiÜ fudagrhla" LED tlla" úIalïNh 

14 cm muK o Wi 10 cm muK o jQ ìialÜ áka tlla" ,Sgr tfla 

ma,diaála j;=r fnda;,a ;=kla ^c,h rys;&" fu.d fnda;,a uQä ;=kla" 

fnda,aÜ weK ;=kla fudagrfha wlaIhg iú l< yels l=vd lmamshla" 

Üjhska fyda tjeks kQ,la



úoHdj | Yla;s m%Nj122

l%uh (-

 ² ìialÜ áka tllg fnda,aÜ weK u.ska ma,diaála 

fu.d fnda;,a uQä ;=kla iu ÿßka iú lrkak'

 ² tu uQä ;=kg fnda;,fhka fldgila lmd bj;a 

lsÍfuka ilid .;a iq<x fm;s ;=kla iïnkaO 

lrkak'

 ² fnda;,a uQä áka n`ÿfka uOHhg fkdù ;rula 

whskg jkakg iú lsÍug j. n,d .kak'

 ² fudagrfha wlaIhg l=vd lmamsh iú lrkak'

 ² Üjhska jeks kQ,la wOdrfhka 12 V ld¾ leiÜ 

fudagrh lrleùug yelsjk fia iïnkaO 

lr.kak'

 ² fudagrhg LED hla iïnkaO lr úÿ,s mxldjla 

wdOdrfhka ;, nurh lrljkak'

 ² ksÍlaIK jd¾;d lrkak'

 ² iq<x Odrdfõ fõ.h jeälr LED h ±,aùu ksÍlaIKh lrkak'

19'8 rEmh  

LED h ±,afjk ksid tys úoHq;h ksmoù we;s nj ks.ukh l< yels h' 

iq<f.a Yla;sh wdOdrfhka úoHq;h ksmoúh yels nj fmfka' iq<f`.a 

Yla;sfhys o jdis fuka u wjdis o we;' jdhq ¥IKfhka f;dr ùu" 

fkdñ,fha ,eîu yd mßir ydksh wju ùu tys we;s jdis fõ'

kuq;a úoHq;h ksmoùug m%udKj;a ;rfï iq<`.la we;af;a iSñ; m%foaY 

lsysmhl muKls' iq<`. È.gu mj;skafka o ke;' iq<x úÿ,s cklj,ska 

Yío ¥IKhla o isÿ fõ'
g¾nhskh

úoHq;a cklh 
^vhskfudaj&

c,h

y
qu
d,

h

ue.aud

ue.aud u.ska r;a jQ mdIdK

19'9 rEmh   N+ ;dmh u.ska úoHq;h ksmoùu

N+ ;dmh

mD:súh wNHka;rfha we;s WKqiqu 

m%fhdackhg f.k ,nd .; 

yels Yla;sh" N+ ;dm Yla;sh fõ' 

fmdf<dj ;=< we;s ue.audj, wêl 

;dmh fya;=fjka c,h r;a fõ' bka 

yg.kakd yqud,h bj;g f.k 

tu.ska g¾nhskhla ^;, nurhla& 
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N%uKh lrjkq ,efí' g¾nhskh u.ska vhskfudajla l%shd lrùfuka 

úoHq;h ksmojd .; yels h'

N+ ;dm Yla;sh u.ska c,h r;aùu isÿjQ wjia:djla f,i Y%S ,xldfõ 

úúO ia:dkj, msysá WKqÈh W,am;a ye`Èkaúh yels h' 

wu;r oekqug

rkalsysßh

lskakshd

uyme,eiai

lsjqf,a.u

jyj

lmq/,a,

.,ajej

uyTh
urka.,

Y%S ,xldfõ WKq Èh W,am;a msysá ia:dk

fuu WKqÈh <sxj,ska Yla;sh 

,nd .ekSu ms<sn`o ;j ÿrg;a 

m¾fhaIK l< hq;= j we;'

N+ ;dm Yla;sh fmdf<dj ;=< we;s 

Yla;sh m%fhdackhg .ekSula 

neúka b;du;a ,dNodhl njla 

fmfka' kuq;a N+ ;dm Yla;sh 

,nd .ekSfï § hï hï .eg¨ 

we;s fõ'

mDÓúfha WKqiqï ia:dk 

we;af;a fmdf<dfjys b;du;a 

.eUqfrys h' tu ia:dkj,g 

<`.dùu i`oyd úYd, úhoula 

yd Yla;shla fhdod f.k 

fmdf<dj yEÍug isÿ fõ' ;j o 

fï i|yd fmdf<dj isÿre l< 

úg wys;lr jdhQka o ridhksl  

øjH o ksl=;a úh yels h' fuu 

ridhksl øjH ydkslr fkdjk 

f,i bj;a lsÍu ne?reï 

ld¾hhls' 

.,d hk c,h

w;S;fha isg u c,fha Yla;sh fhdod f.k c, 

frdao l%shd;aul úh' fuu c, frdao OdkH weUÍu 

jeks ld¾h i`oyd Wmfhda.s lr .kakd ,§'

19'10 rEmh   merKs c, frdaohla

c, myr
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mejreu 19'1

 ² lsr, wenhla" nhsisl,a iafmdala lïì l+rla" fhda.Ü ye`È" lvodis laa,sma 

wdÈh Ndú; lr c, frdaohl wdlD;shla ks¾udKh lrkak'

 ² fuu wegjqu c, myrlska l%shd lrjd lsr, wenhl kQ,la tf;kakg 

iúlrkak' tu kQ, u.ska nrla by<g f.k hdug l%uhla ilia lrkak'

l%shdldrlu 19'6

c, myrlska úoHq;h ksmoùu

wjYH øjH (- 12 v ld¾ leiÜ fudagrhla " LED 

tlla " úIalïNh 14 cm muK o Wi 10 cm 

muK o jQ ìialÜ áka tlla" ma,diaála fu.d 

fnda;,a uQä 8 la " fnda,aÜ weK 8 la "fudagrfha 

wlaIhg iú l< yels l=vd lmamshla" Üjhska fyda 

tjeks kQ,la

l%uh (-

 ² ìialÜ áka tllg fnda,aÜ weK u.ska 

ma,diaála fu.d fnda;,a uQä 8 la iu ÿßka iú 

lrkak'

 ² fnda;,a uQä áka nÿfka uOHhg fkdù ;rula whskg jkakg iú 

lsÍug j. n,d .kak'

 ² fudagrfha wlaIhg l=vd lmamsh iú lrkak'

 ² Üjhska kQ,la wOdrfhka 12 V ld¾ leiÜ fudagrh lrleùug yelsjk 

fia iïnkaO lr.kak'

 ² fudagrhg LED hla iïnkaO lr c, myrlg w,a,d ;, nurh 

lrljkak'

 ² ksÍlaIK jd¾;d lrkak'

 ² c, Odrdfõ fõ.h jeälr LED h ±,aùu ksÍlaIKh lrkak'

19'11 rEmh   
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.,dhk c,fha Yla;sh fhdod f.k o úoHq;h ksmoùu l< yels h' fï 

wdldrhg úoHq;h ksmojk ia:dkhla c, úÿ,s n,d.drhla kï fõ'

19'12 rEmh   c, úÿ,s n,d.drhl wdlD;shla

vhskfudaj

c,dYh
fõ,a,

Wu.
gZnhskh

wêlr 
mßKdulh

we< 
ud¾.h

úÿ,s /yeka

c, úÿ,sh ksmojd .ekSu i`oyd .x.djla yria lr fldkal%SÜ fõ,a,la 

bÈ lrkq ,efí' tu.ska lD;s%u c,dYhla we;sfõ' c,dYfha /ia lr 

.;a c,h" Wux yd k< Tiafia my;a m%foaYhl msysá úÿ,s n,d.drh 

fj; f.khkq ,efí' tu c, myr u.ska g¾nhsk ^;, nur& N%uKh 

lrjkq ,efí' g¾nhsk u.ska vhskfuda ^úoHq;a ckl& l%shd lrjd úÿ,sh 

ksmojkq ,efí' 

c, úÿ,sh mßir ys;ldó" ,dNodhl Yla;s m%Njhls' tfia jqj o c, 

úÿ,s n,d.drhla bÈ lsÍu i`oyd úYd, uQ,sl úhoula ±Íug isÿ fõ' 

fuys § bÈ flfrk lD;s%u c,dY ksid jk Ôùkag jdiia:dk wysñ fõ' 

fuu c,dY frdkauvj,ska msÍhdu o .eg¨jla ù we;'

Y%S ,xldfõ úYd, c, úÿ,s n,d.dr ;j ÿrg;a bÈ lsÍug fkd yels 

ù we;' n,d.dr bÈ l< yels ia:dk ish,a, u mdfya ±kg Ndú;hg 

f.k ;sîu Bg fya;=jhs' tfuka u n,dfmdfrd;a;= jk mßÈ j¾Idj 

fkd ,enqKfyd;a c, úÿ,s n,d.dr l%shd;aul l< fkd yels ùu o fuys 

we;s wjdishls'
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ffcj ialkaO
mDÓúh u; we;s Ydl yd i;a;ajuh øjH ffcj ialkaO f,i ye`Èkafõ' 

Y%S ,xldfõ ±kg wdydr msiSu i`oyd jeäfhka u Ndú; jk or ffcj 

ialkaOhls' or j¾.h wkqj o ksmofjk ;dm m%udKh fjkia fõ' 

bkaÈhdfõ wdydr msiSu i`oyd bkaOkhla f,i úh<s f.du Ndú; fõ' 

kuq;a f.du fhdod f.k Ôj jdhqj ksmojd tu Ôj jdhqj bkaOkhla 

f,i Ndú; lsÍug j¾;udkfha Tjqka fm<ö we;' bkaOk i`oyd Ydl 

øjH ,nd .ekSu mqk¾ckkSh jkafka Ydl kej; j.d lr tu bkaOk 

,nd .; yels neúks' 

wu;r oekqug

.efid,ska ^Gasoline& yd uoHidr ^Alcohol& ñY%Khla 

jk .efidfyd,a ^Gasohol& ±kg we;eï rgj, fudag¾ 

r: i`oyd bkaOkhla f,i fhdod .kq ,efí'

                .efidfyd,a imhk ia:dkhla

úÿ,s n;a msiskh (Electric rice cooker) j¾;udkfha fndfyda ksfjiaj, 

Ndú; fõ' kuq;a ta fjkqjg bkaOkh f,i fmd,a lgq len,s Ndú; 

flfrk n;a msiskhla k¾â (NERD) wdh;kh y`ÿkajd § we;'

mejreu 19'2

 ² mqk¾ckkSh Yla;s m%Nj, jdis yd wjdis fjk fjk u ,ehsia;=.; 

lrkak'

 19'2 mqk¾ckkSh fkdjk Yla;s m%Nj

Lksc f;,a

Lksc f;,a hkq mdIKN+; bkaOkhls' w;S;fha mDÓúfha mej;s Ydl iy 

i;a;aj fldgia fmdf<dj ;=< § úúOdlr úm¾hdij,g Ndckh ùfuka 

f*dis, iEfoa' fuu f*dis,j,ska fjka lr ,nd .kakd bkaOk f*dis, 

bkaOk f,i ye`Èkafõ' fïjd fmdf<dj ;=< m¾j; ;Ügq w;r isr ù 

mj;S' fuu f;,a bj;g .ekSug Lkscf;,a ksê olajd f,day k< heúh 

hq;= h' Lksc f;,a" l¾udka; yd m%jdyk lafIA;%fha úYd, jYfhka 

Ndú;hg .efkk bkaOkhls' fuys we;s jdis kï hka;% i`oyd myiqfjka 

fhdod.; yels ùu yd ±kg we;s hka;% u.ska myiqfjka Yla;sh njg 
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mßj¾;kh l< yels ùu;a h' Lksc f;,aj, wjdis jkafka oykh lsÍfï §  

jdhqf.da,h ¥IKh flfrk jdhq msgùu;a" iemhqu iSudiys; ùu;a h'

fndrf;,a ãi,a f;,a  N+ñf;,a fmÜr,a
19'13 rEmh   fndrf;,a yd thska ,nd.kakd bkaOk iuyrla

.,a w`.=re

.,a w`.=re o" Lksc f;,a fuka u f*dis, bkaOkhls' 

fmdf<dj wNHka;r m¾j; ;Ügq w;r .,a wÕ=re 

ksê ;sfí' .,a wÕ=re myiqfjka Ndú;hg .; yels 

fukau oykh lsÍfï § jeä ;dm m%udKhla ,nd fok 

bkaOkhls' 

fmdf<dfjka .,a w`.=re ,nd .ekSu o" Yla;sh njg 

yerùu o myiq h' Lksc f;,aj,g jvd jeä .,a 

w`.=re ksê m%udKhla f,dalfha mj;S' oykh lsÍfï § 

jdhqf.da,h ¥IKh lrk jdhq msg lsÍu fuys wjdishls'

iajdNdúl jdhq

fmdf<dj hg m¾j; w;r isr ù we;s fuf;aka jeks jdhq j¾. iajdNdúl 

jdhq f,i ye`Èkafõ' iajNdúl jdhQj o f*dis, bkaOkhls' fmdf<dj 

wNHka;rhg f,day k< hjd fuu jdhq bj;g .kq ,efí' wdydr msiSug 

yd YS; rgj, ksjdi WKqiqï lsÍug fuu jdhq fhdod .efka'

iajdNdúl jdhqj, we;s jdis kï myiqfjka 

Ndú; l< yels ùu yd ,dNodhl ùuhs' 

fuu.ska .,a w`.=re yd Lksc f;,a 

;rug u mßirhg n,mEula ke;' kuq;a 

iajdNdúl jdhqj, i emhqu iSud i ys; h '                                                                                                                                           

19'15 rEmh   fmdf<dfjka ksl=;a jk 
iajdNdúl jdhq .sks.;a wjia:djla

19'14 rEmh   Ydl m;% igyka 
ù we;s .,a w`.=re l=Üáhla
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kHIAál Yla;sh

iQ¾hhd ;=< Yla;sh ksmofjkafka o kHIaál 

m%;sl%shd u.sks' fuys § tla mrudKq j¾.hla" 

;j;a mrudKq j¾.hla njg m;a fõ'

fmdf<dfjka ,nd .kakd hqf¾kshï 

jeks úlsrKYS,s uQ,øjH fhdod f.k 

kHIaál Yla;sh ksmojkq ,efí' 

kHIAál n,d.drj, § fuf,i  

,nd .kakd Yla;sfhka úoHq;h ksmojkq ,efí'

hqf¾kshï yd maÆfgdakshï jeks úlsrKYS,s uq,øjH iq¿ m%udKhlska 

úYd, Yla;s m%udKhla ,nd .; yels ùu" kHIaál Yla;s Ndú;fha 

jdishls' tu øjH ;j;a fndfyda ld,hlg iEfyk ;rï fmdf<dfjys 

we;' Y%S ,xldfõ o hqf¾kshï wvx.= f,damia we;' 

kHIaál Yla;sh Ndú;fha wjdis o we;' kHIaál n,d.dr bÈlsÍug yd 

mj;ajd f.k hdug w;súYd, úhoula ±ßh hq;= h' kHIaál n,d.drj,ska 

bj;a flfrk wmøjH w;sYhska úI iys; h' fïjd mßirhg ksl=;a 

fkdjk mßÈ wjqreÿ ish oyia .Kkla hk f;la .nvdlr ;eìh hq;= h' 

fuh b;d úhoï wêl ld¾hhls' kHIaál n,d.dr wk;=rlska úlsrKYS,s 

øjH bj;g ldkaÿùu" nrm;, fÄojdplhls' th ñksiqkag fukau 

mßirhg o w;sYhska ydkslr fõ' 

ksoiqka (-    reishdfõ p¾fkdì,a kHIaál n,d.drfha isÿjQ msmsÍu

  cmdkfha *ql=Isud kHIaál n,d.drfha isÿjQ msmsÍu

mejreu 19'2

mqk¾ckkSh fkdjk Yla;s m%Njj, jdis yd wjdis ±lafjk j.=jla 

ilia lrkak'

19'16 rEmh   kHIaál n,d.drhla 
^fuh Y%S ,xldjg wdikakj ol=Kq 

bkaÈhdfõ l=vkal=,ï ys msysgd we;&
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wu;r oekqug

mqk¾ckkSh fkdjk Yla;s m%Nj iuyrla bÈßhg mj;skq we;s ld,h 

ms<sn`o o;a; my; ±lafõ'

 Lksc f;,a      - jir 50 muK

 iajdNdúl jdhq  - jir 70 muK

 .,a w`.=re     - jir 250 muK

 19'3   Yla;s m%Njj, ;srir Ndú;h

mqk¾ckkSh fkdjk Yla;s m%Nj hï ld,hlg miqj wjika ù hkq 

we;' túg wkd.; mrmqrg tajdhska ,nd.; yels m%fhdack wysñ ù 

hhs' yels;dla jeä ld,hla fuu m%Njj,ska ñksia j¾.hdg m%fhdack 

,eîug kï wm úiska fuu m%Nj wrmsßueiafuka Ndú; l< hq;= fõ'

Yla;s m%Nj ;srir f,i Ndú; lsÍu i`oyd fhdackd lsysmhla my; 

±lafõ'

 ² ksjfia úÿ,sh wrmsßueiafuka Ndú; lsÍu

 ² flá ÿr .uka i`oyd mhska hEu fyda mdmeÈhla fhdod .ekSu

 ^fuh fi!LHhg o ys;lr h'& 

 ² mqoa.,sl m%jdyk l%u fjkqjg fmdÿ m%jdyk l%u fhdod .ekSu

 ² bkaOk ld¾hlaIu;dj  Wmßu jk mßÈ jdyk tkaðu iqir lsÍu

 ² fouqyqï (Hybrid) jdyk fyda úÿ,s jdyk Ndú; lsÍu

 ² yels iEu úg u úl,am Yla;s m%Nj Ndú; lsÍu

ksoiqka (- kEu i`oyd c,h r;a lr .ekSug iQ¾h c, ;dmlh  

Ndú; lsÍu

 ² ksjfia wdydr msiSfï lghq;= i`oyd wjYH bkaOk wjg 

mßirfhka u fidhd .ekSu

ksoiqka (- or yd fmd,algq

 ² ud¾. ;onoh we;s wjia:dj, § .uka hdfuka je<lSu

 ² ma,diaála Ndú;h yels;dla wvq lsÍu ^ma,diaála ksmoùu i`oyd 

bkaOk jeh fõ'&

 ² f*dis, bkaOk Ndú;h wju lsÍfï wjYH;dj ms<sn`oj wka wh 

±kqj;a lsÍu

 ² jdykj, W;afm%arl mßj¾;k iú lsÍu
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l%shdldrlu 19'7

 ² mka;sh lKavdhï follg fn§ È.= ld,Skj rgg jdisodhl jkafka 

mqk¾ckkSh Yla;s m%Nj Ndú;h o ke;fyd;a mqk¾ckkSh fkdjk 

Yla;s m%Nj Ndú;h o@ hk uefhka újdohla mj;ajkak'

mejreu 19'3

 ² ksjfia úÿ,s úhou wvqlr .ekSug Tng .; yels l%shdud¾. we;=<;a 

lr fmd;a msxpla idokak'

idrdxYh

 ² Yla;s m%Nj" mqk¾ckkSh yd mqk¾ckkSh fkdjk hkqfjka fldgia 

follg fnÈh yels h'

 ² tÈfkÞ lghq;=j, § wjYH Yla;sh ,nd .ekSug mqk¾ckkSh Yla;s 

m%Nj yels ;rï fhdÞ .ekSfuka mqk¾ckkSh fkdjk Yla;s m%Nj 

wdrlaId lr .; yels h'

 ² mqk¾ckkSh yd mqk¾ckkSh fkdjk hk Yla;s m%Nj foflys u 

ys;lr yd wys;lr ,laIK we;'

 ² Yla;s m%Nj ;sridr f,i Ndú;hg .ekSu u.ska wkd.; mrmqrg o 

tajd odhdo l< yels fõ'
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wNHdi
1& ksjerÈ ms<s;=r f;darkak

i) ‘‘.Eia ñ, h<s by< hhs’’ - m%jD;a;shla' fuu w¾nqohg läkï úi`ÿula 

jYfhka Y%S ,dxlsl wmg Ndú; l< yels jvd;a iqÿiq mqk¾ckkSh 

Yla;s iïm;la jkafka my; ±lafjk ljrla o@

(1)   ffcj ialkaO   (2)  iQ¾h Yla;sh

 (3)   iq<x n,h    (4)  Woï n,h

ii) mqk¾ckkSh fkdjk Yla;s m%Njhls"

(1)   iQ¾h Yla;sh   (2)  .,a w`.=re

 (3)   .,d hk c,fha Yla;sh  (4)  iq<f`.a Yla;sh

iii) ffcj ialkaOhla fkdjk Yla;s m%Njhls"

(1)   úh<s f.du   (2)  f;,a t`vre îc

 (3)   N+ ;dmh    (4)  oyhshd

2& imhd we;s jpk fyda jdlHdxY fhdod f.k my; olajd we;s igyk 

iïmQ¾K lrkak'

c, úÿ,sh" iajdNdúl jdhq" iQ¾h Yla;sh" Lksc f;,a" ffcj ialkaO" 

mqk¾ckkSh Yla;s m%Nj" N+ ;dmh" kHIaál Yla;sh" mqk¾ckkSh 

fkdjk Yla;s m%Nj

Yla;s m%Nj

.,a w`.=re

iq<f`.a Yla;sh
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mdßNdIsl jpk

Yla;s m%Nj            - Energy sources
mqk¾ckkSh           - Renewable
mqk¾ckkSh fkdjk - Non renewable
iQ¾h c, ;dmlh      - Solar water heater
iQ¾h fldaI            - Solar cells
WKq Èh W,am;a        - Thermal springs
N+ ;dm Yla;sh         - Geo-Thermal energy
ffcj ialkaOh       - Biomass
kHIaál n,d.dr     - Nuclear plants


