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wOHlaI ckrd,a ;=udf.a mKsjqvh

Y%S ,xldfõ wkd.; ixj¾Ok b,lal idlaId;a lr .ekSu i|yd wjYH

;dlaIKsl ksmqK;dj,ska hq;= mqrjeishka ìys lsÍu wruqKq fldgf.k 2013 cQ,s

udifha isg ;dlaIKfõoh úIh Odrdj mdi,a moaO;shg y÷kajd fok ,§'

m%dfhda.sl wOHhkhka flfrys isiqka fhduq ùu ;=<ska isiqkag ;u l=i,;d

fuka u ks¾udKYS,s;ajh o j¾Okh lr .; yels fõ' ;dlaIKfõoh i|yd úoHdj

úIh ±kqu m%dfhda.sl j wOHhkhg wjia:dj ,nd §u wruqKq fldgf.k fuu

m%dfhda.sl l%shdldrlï ix.%yh ilia lr we;'

;dlaIKfõoh úIh Odrdfõ ;dlaIKfõoh i|yd úoHdj úIh wka;¾.;hg

wkql+, jk mßÈ f;dard.;a ksmqK;djkag wod< l%shdldrlï m%dfhda.sl j wOHhkh

lsÍug fuu zzm%dfhda.sl l%shdldrlï ix.%yhZZ u.ska wjia:dj i,id we;'

fuu ld¾hh mdi,a ;=< id¾:l j bgq lsÍu i|yd úIh yodrk isiq

orejkag fuka u úIh W.kajk .=reNj;=kag o fuu m%dfhda.sl l%shdldrlï

ix.%yh ud¾f.damfoaYhla jkq fkd wkqudk h'

fuu m%dfhda.sl l%shdldrlï ix.%yh mdi,a moaO;sh ;=< ia:dmkh lsÍu

i|yd kka whqßka iydh jQ ish¨ fokdg ia;+;sh m< lsÍug o fuh wjia:djla

lr.kq leue;af;ñ'

uydpd¾h .=Kmd, kdkdhlaldr
wOHlaI ckrd,a
cd;sl wOHdmk wdh;kh



iv
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;dlaIKfõoh úIh Odrdj ;dlaIK ksmqK;dj,ska hq;= ore mrmqrla ìys

lsÍug wjia:dj i,id §ula f,i ie,lsh yels h'  bxðfkare ;dlaIKfõoh

yd ffcj moaO;s ;dlaIKfõoh hk ;dlaIKsl úIhhka bf.kSfï § tajdg

wod< .Ks;uh" úoHd;aul yd f;dr;=re ;dlaIKh ms<sn| uQ,sl ±kqu ,nd §u

;dlaIKfõoh i|yd úoHdj úIhfha uQ,sl wruqK fõ'

.=re N+ñldj uekúka bgq lsÍu i|yd w;aje,la jYfhka Ndú; l<

yels jk mßÈ yd isiqkaf.a m%dfhda.sl l=i,;d iy ks¾udKYS,S yelshdjka

j¾Ok lr .ekSu i|yd fuu m%dfhda.sl l%shdldrlï ix.%yh iïmdokh lr

we;s nj i|yka lrñ'

iodpdrd;aul hy.=Kfhka msß wNsudkj;a mrmqrla f,i orejka iudc.;

lsÍu fuka u wkd.; Y%u iïmf;ys odhl;ajh ±Íug yelshdj we;s mqrjeisfhl=

ìys lsÍu i|yd il%sh odhl;ajh ,nd §ug wjYH u. fmkaùu fuhska bgq fõ

hhs úYajdi lrk w;r fuu l¾;jHh id¾:l lr .ekSug iydh jQ ish¨ u

fokdgu udf.a ia;+;sh m< lrñ'
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ye¢kaùu

jev f,dalhg iqÿiq ksmqK;d iys; orejka ìys lsÍu w'fmd'i' ̂ W'fm<& ;dlaIKfõoh

úIh Odrdfõ m%Odk wruqK fõ'  ta i|yd isiqkaf.a m%dfhda.sl yelshd yd ks¾udKYS,S nj

jeä ÈhqKq lsÍu wjYH fõ' fï i|yd mka;s ldur bf.kqï-b.ekaùï l%shdj,sfha § kHdhd;aul

lreKqj,g wu;r j m%dfhda.sl l%shdldrlï ms<sn| j ie,ls,su;a ùu jeo.;a fõ'

bxðfkare ;dlaIKfõoh yd ffcj moaO;s ;dlaIKfõoh hk ;dlaIKsl úIhhka

bf.kSfï § tajdg wod< .Ks;uh" úµd;aul yd f;dr;=re ;dlaIK uQ,O¾u ms<sn| j uQ,sl

±kqu ,nd §u ;dlaIKfõoh i|yd úoHdj úIhfha wruqK fõ'  úIh lreKq ukd f,i

wjfndaO ùug;a ±kqu ;yjqre ùug;a tla tla ksmqK;dj hgf;a fuys we;=<;a lr we;s

m%dfhda.sl l%shdldrlï jeo.;a fõ'  bf.kqï-b.ekaùï l%shdj,sfha § fuys i|yka m%dfhda.sl

l%shdldrlï isÿ lsÍug .=reNj;=kg yd isiqkag wjYH u`.fmkaùï fuys wvx.= fõ'  tu.ska

úIh yodrk isiqkag fuka u b.ekaùfuys ksr; .=re Nj;=kag ukd w;aje,la iemfhkq

we;'

fuu  úIh i|yd fuys i|yka lr we;s l%shdldrlïj,g wu;r j .=re w;afmdf;a

tla tla ksmqK;dj hgf;a olajd we;s l%shdldrlïj, ksr; ùug isiqkag wjia:dj ,nd Èh

hq;= h'  ;j o isiqka ,jd fuys i|yka hï l%shdldrlula isÿ lsÍug m%udKj;a myiqlï

fkdue;s wjia:dj, § tajd .=re wdo¾Ykhla f,i fyda bÈßm;a lsÍug lghq;= l< hq;= h'

fuys i|yka l%shdldrlï .=re Nj;=kaf.a u. fmkaùu hgf;a l%shd;aul l< hq;=

w;r ta ms<sn| jd¾;djla zzm%dfhda.sl l%shdldrlï igykaZZ fmdf;ys we;=<;a lr .=re

Nj;=kaf.a wëlaIKh i|yd fhduq l< hq;= h'

fuu m%dfhda.sl l%shdldrlï ix.%yfha bÈß ixj¾Ok lghq;= i|yd  ;dlaIKfõoh

i|yd úoHdj úIh b.ekaùï lrk .=re Nj;=kaf.ka yd isiq orejkaf.ka ,efnk

ixj¾Okd;aul fhdackd w.h lruq'

;dlaIK wOHdmk fomd¾;fïka;=j
úoHd yd ;dlaIK mSGh
cd;sl wOHdmk wdh;kh
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w'fmd'i ^Wiia fm<& ;dlaIKfõoh úIh Odrdj

;dlaIKfõoh i|yd úoHdj - 12-13 fY%aKs

m%dfhda.sl mÍlaIK ,ehsia;=j

² fN!;sl úoHd ixrplh

1' j¾ksh¾ le,smrh Ndú;fhka ñkqï ,nd .ekSu'

² hlv mÜgul m<, uekSu'

² fnda, fnhdßul we;=<; yd msg; úIalïNh uekSu'

² tkak;a l=mamshl .eUqr uekSu'

2' uhsfl%da ógr bial=remamq wdudkh Ndú;fhka ñkqï ,nd .ekSu'

² ;=kS f,day ;yvqjl >klu uekSu'

² isyska lïìhl úIalïNh uekSu'

² ldishl uOHkH >klu uekSu

² ;=kS fmd,s;Ska fld<hl >klu uekSu'

3' ñY%K l%ufhka c,fha jdIamSlrKfha úYsIag .=ma; ;dmh fiùu'

4' wjqrd we;s f,day oKavla ;=<ska ;dmh ikakhkh ùfï § WIaK;aj jHdma;sh

wOHhkh lsÍu'

5' >Q¾K ms<sn| uQ,O¾uh Ndú;fhka w{d; Ndrhl w.h fiùu'

6' wdlsñãia uQ,O¾uh Ndú;fhka >k øjHhl yd øjhl idfmalaI >k;ajh fiùu'

7' rn¾ nghla Ndú;fhka rn¾j, hxudmdxlh fiùu'

8' nyq ógrh Ndú;fhka úúO Odrd" úúO úNj wka;r iy úúO m%;sfrdaO uekSu'

9' Tï kshuh i;Hdmkh lsÍu'

10' ikakdhl o`.rhl$ikakdhlhl fm%aß; úoHq;a .dul n,h flfrys n,mdk

idOl mÍlaId lsÍu'

² ridhk úoHd ixrplh

1' lvodis j¾K - f,aL Ys,amh u.ska Ydl m;%j, wvx.= j¾Kl fjka lsÍu'

2' f;a fld<j,ska lef*aka ksiaidrKh lsÍu'

3' lrdnq keáj,ska bhqðfkda,a ksiaidrKh lsÍu'

4' wdvf;davd fld<j,ska we,alf,dhsv ksiaidrKh lsÍu'

5' fN!;sl úm¾hdi yd iïnkaO ;dm úm¾hdi wdo¾Ykh lsÍu'

² ú,Sk ùu yd ñ§u'

² W!¾Oj - md;kh yd m%;sW!¾Oj - md;kh

² jdIamSlrKh yd >kSNjkh

6' ;dm odhl yd ;dm wjfYdaIl m%;sl%shd wdo¾Ykh lsÍu'

7' m%;sl%shd ;dmh mÍlaIKd;aul j ks¾Kh lsÍu'

8' m%;sl%shdjl YSS>%;dj flfrys n,mdk idOl wOHhkh lsÍu'

9' ;dmh yuqfõ .Dyia: ma,diaála øjHj, yeisÍu wOHhkh lsÍu'

10' mdi,a úoHd.drfha § inka ksIamdok l%shdj,sh wOHhkh lsÍu'

² Ôj úoHd ixrplh

1' uqojmq lsß fyda rd idïm,hl wvx.= CIqø Ôùka ksÍlaIKh lsÍu i|yd ir, j¾K

.ekaùfï l%uhla w;ayod ne,Su'

2' Èhr lsß Ndú; lr uqojmq lsß ksIamdokh'

1



w'fmd'i Wiia fm< ;dlaIKfõoh úIh Odrdj

;dlaIKfõoh i|yd úoHdj - 12-13 fY%aKs

m%dfhda.sl mÍlaIK ,ehsia;=j

1' uqojmq lsß fyda rd idïm,hl wvx.= CIqø Ôùka ksÍlaIKh lsÍu i|yd ir, j¾K

.ekaùfï l%uhla w;ayod ne,Su'

2' Èhr lsß Ndú; lr uqojmq lsß ksIamdokh'

3' j¾ksh¾ le,smrh Ndú;fhka ñkqï ,nd .ekSu'

² hlv mÜgul m<, uekSu'

² fnda, fnhdßul we;=<; yd msg; úIalïNh uekSu'

² tkak;a l=mamshl .eUqr uekSu'

4' uhsfl%da ógr bial=remamq wdudkh Ndú;fhka ñkqï ,nd .ekSu'

² ;=kS f,day ;yvqjl >klu uekSu'

² isyska lïìhl úIalïNh uekSu'

² ldishl uOHkH >klu uekSu

² ;=kS fmd,s;Ska fld<hl >klu uekSu'

5' fN!;sl úm¾hdi yd iïnkaO ;dm úm¾hdi wdo¾Ykh lsÍu'

² ú,Sk ùu yd ñ§u'

² W!¾Oj md;kh yd m%;sW!¾Oj md;kh

² jdIamSlrKh yd >kSNjkh

6' ;dm odhl yd ;dm wjfYdaIl m%;sl%shd wdo¾Ykh lsÍu'

7' m%;sl%shd ;dmh mÍlaIKd;aul j ks¾Kh lsÍu'

8' ñY%K l%ufhka c,fha jdIamSlrKfha úYsIag .=ma; ;dmh fiùu'

9' wjqrd we;s f,day oKavla ;=<ska ;dmh ikakhkh ùfï § WIaK;aj jHdma;sh

wOHhkh lsÍu'

10' m%;sl%shdjl YSS>%;dj flfrys n,mdk idOl wOHhkh lsÍu'

11' ;dmh yuqfõ .Dyia: ma,diaála øjHj, yeisÍu wOHhkh lsÍu'

12' >Q¾K ms<sn| uQ,O¾uh Ndú;fhka w{d; Ndrhl w.h fiùu'

13' wdlsñãia uQ,O¾uh Ndú;fhka >k øjHhl yd øjhl idfmalaI >k;ajh fiùu'

14' lvodis j¾Kf,aL - Ys,amh u.ska Ydl m;%j, wvx.= j¾Kl fjka lsÍu'

15' f;a fld<j,ska lef*aka ksiaidrKh lsÍu'

16' lrdnq keáj,ska bhqðfkda,a ksiaidrKh lsÍu'

17' wdvf;davd fld<j,ska we,alf,dhsv ksiaidrKh lsÍu'

18' rn¾ nghla Ndú;fhka rn¾j, hxudmdxlh fiùu'

19' nyq ógrh Ndú;fhka úúO Odrd" úúO úNj wka;r iy úúO m%;sfrdaO uekSu'

20'Tï kshuh i;Hdmkh lsÍu'

21' ikakdhl o`.rhl$ikakdhlhl fm%aß; úoHq;a .dul n,h flfrys n,mdk

idOl mÍlaId lsÍu'

22'mdi,a úoHd.drfha § inka ksIamdok l%shdj,sh wOHhkh lsÍu'
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;dlaIKfõoh i|yd úoHdj    w'fmd'i' ^W'fm<& m%dfhda.sl l%shdldrlï ix.%yh
'

;dlaIK wOHdmk fomd¾;fïka;=j

ksmqK;dj 01 ( laIqø Ôùkaf.a iajNdjh yd  úúO;ajh wkdjrKh lrhs'

mÍlaIKh ( rd idïm,hl wvx.= hSiaÜ ffi, j¾K .kajd ksÍlaIKh lsÍu'

wjYH øjH yd WmlrK (

² rd idïm,h

² fu;s,ska í¨ j¾Kh ^;kql&

² ùÿre lod

² wdl%uK lgqj

² nkaika odylh

² ixhqla; wdf,dal wkaùlaIh

² Marker pen / wax pencil

isoaOdka;h ( CIqø cSùkaf.a ì;a;s mdr oDYH neúka Tjqka wOHhkh lsÍu i|yd j¾K

.ekaùfï Ys,am l%u Ndú;h'

l%uh ( ² úh<s msßisÿ lodjla ,nd .kak'

² lodj odrj,ska w,a,d fyda veys w~qjla Ndú; lr w,a,d .kak'

² w÷k idod .kakd me;a; Marker pen u.ska ,l=Kq lr .kak'

² wdl%uK lgqfõ mqvqj nkaika ks,a ±,a,g w,a,d rla; ;ma; jk ;=re r;a lr

ksjd .kak'

² ksjqKq mqvqj u.ska rd idïm,fhka ìxÿjla lodfõ ,l=Kq lr .;a me;af;a ueo ;nd

jD;a;dldr j lrljñka fyd¢ka úisrejd b;d ;=kS mg,hla ̂ w÷kla& ,nd .kak'

² jd;fha úh<Sug yßkak' ^jd; ;sr lsÍu&

² mQ¾K jYfhka u jd;fha úh¿Kq miqj nkaika ±,a, u;ska lodfõ hg me;af;a

fo;=ka jrla tyd fuyd f.k hñka ;dm ;sr lsÍu isÿ lrkak'

² w÷k fu;s,ska í¨ j¾Klfhka iïmQ¾Kfhka jid ;;a;amr 30-60 muK ld,hla

;nkak'

² lrduh wßk ,o k< c,h w÷k u;= msáka fiñka .,d hdug i,iajd jeämqr

j¾Klh fidaod yßkak'

² iïmQ¾K lodfõ f;; is÷jd.kak'

² uq,ska wj n,fhka o fojkq j uOH fyda wên,h o Ndú; lr w÷k wkaùlaIfhka

ksÍlaIKh lrkak'

idlÉPdj (

² f;,a ì÷ ldph wef;d;a imhd

fok iSv¾ f;,a ìxÿjla w÷k u;

;nd f;,a .s,a¨ï ldph tys

iam¾Y jk ;=re ndysßka n,ñka

my;a lr ishqï iSre udrefjka

kdNs .; lr ksÍlaIKh lrkak' ùÿre lodj

w÷k

iSv¾ f;,a ìxÿj ^Oil&

m%dfhda.sl l%shdldrlu -1

rd idïm,hl wvx.= hSiaÜ ffi, j¾K .kajd ksÍlaIKh lsÍu'
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;dlaIKfõoh i|yd úoHdj    w'fmd'i' ^W'fm<& m%dfhda.sl l%shdldrlï ix.%yh
'

;dlaIK wOHdmk fomd¾;fïka;=j

ksmqK;dj 01 ( laIqø Ôùkaf.a iajNdjh yd  úúO;ajh wkdjrKh lrhs'

mÍlaIKh ( uqojdmq lsß ksIamdokh

wjYH øjH yd WmlrK (

² ólsß $ t<lsß

² l,ska uqojk ,o lsß yÜáhlska ,nd.;a uqyqka

² fïi yekaola

² ueá yÜá $ ma,diaála n÷ka $ ùÿre Ndck

² Wÿka ^úh<s ;dm&

² .Eia $ úÿ,s ,smla

² fmd,s;Ska wdjrK

² rn¾ nEkaâ

² fmrkhla

isoaOdka;h ( CIqø cSùkaf.a ffcj ridhksl l%shdj,s i|yd wjYH m%Yia; ;;a;aj

imhd oSfuka lsß leá .eiSu isÿ lrhs'

l%uh ( ² lsß msßisÿ îlrhlg oud W;=rejd .kak'

² úkdä 20 la kgk c,fha ;ïnd ÔjdKqyrKh l< fmrkhlska W;=rejd .;a

lsß fmrd.kak'

² msßisÿ lr .;a ùÿre fyda ueá n÷ka kï úh<s ;dmfhka o ma,diaála n÷ka kï

kgk c,fhka o úkdä 30 la ;eïîfuka ðjdKqyrKh lrkak'

² ;ïnd ÔjdKqyrKh l< ma,diaála fyda ueá Ndckj,g W;=rejd .;a lsß"

Ndckfhka ;=kald,la ^3$4& muK msfrk fia mqrjd .kak'

² lsß 45 oC g muK ksjqKq miq uqyqï ldrlh f,i fmr uqojd .;a lsß fïi

yekaola muK tl;= lrkak'

² bka miq lsß Ndckj, lg fmd,s;Ska wdjrKhlska jid rn¾ máhlska" fmd,s;Ska

wdjrKh uqød ;nkak'

² fkd fid,ajd ldur WIaK;ajfha meh 12 l muK ld,hla ;nkak'

idlÉPdj (

² ÔjdKqyrK l%u yd osú meje;au i|yd lsß ñoùfï ;dlaIKh Wmfhda.S lr

.ekSug wjYH uQ,sl ixl,am idlÉPd lrkak'

² lsß CIqø Ôùka j¾Okh i|yd iqÿiq udOHhla neúka" lsß krla ùug we;s

wjia:d ms<sn|j idlÉPd lrkak'

m%dfhda.sl l%shdldrlu -2

uqojdmq lsß ksIamdokh
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;dlaIKfõoh i|yd úoHdj    w'fmd'i' ^W'fm<& m%dfhda.sl l%shdldrlï ix.%yh
'

;dlaIK wOHdmk fomd¾;fïka;=j

ksmqK;dj 05 ( ñkqï wjYH;d i|yd wod< Ys,amSh l%u fhdod .kshs'

mÍlaIKh ( j¾ksh¾ le,smrh Ndúfhka ñkqï ,nd .ekSu'

1' hlv mÜgul m<,

2' fnda, fnhdßul we;=<; iy msg; úIalïNh

3' tkak;a l=mamshl .eUqr

wjYH øjH yd WmlrK (

² j¾ksh¾ le,smrhla

² hlv mÜgï lene,a,la

² fnda, fnhdßula

² tkak;a l=mamshla

isoaOdka;h (

j¾ksh¾ le,smrfha  }    m%Odk mßudK fldgia  ¬$-  jzksh¾ fldgia

l=vd u ñkqu  tll È.         tll È.

² m%Odk mßudKfha ñ,s ógrfha fldgia 9 la" fldgia 10 lg fnod jZksh¾

mßudKh ilia lr we;s úg

m%Odk mßudK fldgia 1 l È. = 1 mm

jZksh¾ mßudKfha fldgia 10 l È. = 9 mm

jZksh¾ mßudKfha fldgia 1 l È. = 0.9 mm

l=vd u ñkqu = 1 mm - 0.9 mm

= 0.1 mm

² m%Odk mßudKfha fldgil È. ñ,s óg¾ x o tjeks fldgia n m%udKhla

fldgia N m%udKhlg fnod jZksh¾ mßudKh ilia lr we;s úg

m%Odk mßudK fldgia 1 l È. = x mm

jZksh¾ fldgia N m%udKhl È. = n x mm

jZksh¾ fldgia 1 l È. = n x mm

   N

l=vd u ñkqu =  m%Odk mßudK    -   jZksh¾
   fldgia 1 l È.   fldgia 1 l È.

= x mm - n x mm

  N

we;=¿ ykq

msg; ykq

wp, ykqj

i¾mK ykqj

jZksh¾
mßudKh

m%Odk
mßudKh

i¾mk frdaoh ̂ uqodyeÍfï hka;%Kh&

m%dfhda.sl l%shdldrlu -3

j¾ksh¾ le,smrh Ndú;fhka l=vd ñkqï ,nd .ekSu'
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;dlaIKfõoh i|yd úoHdj    w'fmd'i' ^W'fm<& m%dfhda.sl l%shdldrlï ix.%yh
'

;dlaIK wOHdmk fomd¾;fïka;=j

n
1- mm

N
x
 

  
 

l%uh ( ² m<uq j WmlrKfha m%Odk mßudKh Èf.a jZksh¾ mßudKh i¾mkh lr

iumd; jk m%Odk mßudK fldgia .Kk yd jZksh¾ fldgia .Kk mßlaId

lsÍfuka l=vd u ñkqu fidhd .kak'

² le,smrfha msg; ykq iam¾Y jk f;la i¾mkh lr uQ,dxl jrola ;sfí ±hs

mÍlaId lrkak' uQ,dxl jrola ;sfí kï th tl;= l< hq;= o@ wvq l< hq;= o@

hkak igyka lr .kak'

² my; § we;s tla tla ñkqu i|yd rEmfha B ysia u.ska olajd we;s mßos idOdrK

ia:dk 3 la ne.ska ñkqï lr mdGdxl ,nd .kak'

1' hlv mÜgï lene,a,l m<, uekSu i|yd jZksh¾ le,smrfha msg; ̂ ndysr&

ykq Ndú; lrkak'

2' fnda, fnhdßul we;=<; úIalïNh fiùu i|yd le,smrfha we;=¿ ykq

^wNHka;r ykq& Ndú; lrkak'

  fnda, fnhdßul msg; úIalïNh uekSug msg; ^ndysr& ykq Ndú; lrkak'

3' tkak;a l=mamshl .eUqr uekSu i|yd .eUqr uksk l+r Ndú; lrkak'

ta i|yd tkak;a l=mamsfha lg u; le,smrfha fl<jr odrh iam¾Y jk fia

;nd f.k .eUqr uksk l+f¾ ;=v m;=f,a iam¾Y jk f;la fifuka i¾mkh

lrkak'

mdGdxl yd .Kkh (

² jzksh¾ le,smrfha l=vd u ñkqu = .............mm

² uQ,dxl jro                    =..............mm tl;= l< hq;=$wvq l< hq;=

,nd .;a tla tla mdGdxlh my; j.=fõ igyka lrkak'
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;dlaIKfõoh i|yd úoHdj    w'fmd'i' ^W'fm<& m%dfhda.sl l%shdldrlï ix.%yh
'

;dlaIK wOHdmk fomd¾;fïka;=j

ñkqu    mdGdxlh ^mm& uOHkH w.h

I II      III mm

1' hlv mÜgul m<, - - - (-)+(-)+(-)

3

2' fnda, fnhdßul we;=<; - - - -

úIalïNh

3' fnda, fnhdßul msg; - - - -

úIalïNh

4' tkak;a l=mamshl .eUqr - - - -

m%;sM, ( tla tla ñkqu i|yd ,enqK uOHkH w.hg uQ,dxl jro tl;= lr$wvq lr my;

mßÈ m%;sM, igyka lrkak'

1' hlv mÜgfï m<, = ...................   mm

2' fnda, fnhdßfï we;=<; úIalïNh = ...................   mm

fnda, fnhdßfï msg; úIalïNh = ...................   mm

3' tkak;a l=mamsfha .eUqr = ...................   mm

idlÉPdj (

² mÍlaIKfha m%;sM, jvd;a ksrjoH ùug ñkqï .ekSfï ia:dk idOdrK f,i

f;dard .ekSu" Nd.sl fodaIh jeä w.hla .kakd l=vd ñkqïj, § mdGdxlh

m%fõifuka f.k uOHkH ,nd .ekSu jeks foa o we;=<;a ks¾udKd;aul fhdackd

bÈßm;a lrkak'

igyk (

² uQ,dxl jro tl;= l< hq;= o" wvq l< hq;= o hkak ms<sn| ie,ls,su;a jkak'

² ñkqfï w.h hkq mdGdxlh  uQ,dxl jro fõ' tu.ska ñkqfï w.h ,nd .kak'

² Nd.sl fodaIh }          l=vd u ñkqu         '   fõ'

   uek .;a ñkqu ^ñkqï w.h&

² Nd.sl fodaIh ie,ls,a,g f.k fuu.ska ueksh hq;= ñkqï mrdi ;SrKh lrkak'

² wjika m%;sM,h igyka lsÍfï oS l=vd u ñkqug wkqj ñ,s óg¾ oYu ia:dk

tllg jghd ms<s;=r ;eîu jvd;a iqÿiq h'
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;dlaIKfõoh i|yd úoHdj    w'fmd'i' ^W'fm<& m%dfhda.sl l%shdldrlï ix.%yh
'

;dlaIK wOHdmk fomd¾;fïka;=j

ksmqK;dj 05 ( ñkqï wjYH;d i|yd wod< Ys,amSh l%u fhdod .kshs'

mÍlaIKh ( uhsfl%da óg¾ bial=remamq wdudkh Ndúfhka ñkqï ,nd .ekSu'

1' ;=kS f,day ;yvqjl >klu

2' lïìhl úIalïNh

3' ldishl uOHkH >klu

4' ;=kS fmd,s;Ska fld<hl >klu

wjYH øjH yd WmlrK (

² uhsfl%da óg¾ bial=remamq wdudkh

² f,day ;yvq lene,a,la

² ldishla

² fmd,s;Ska fld<hla

² lïì lene,a,la

isoaOdka;h ( uhsfl%da óg¾ bial=remamq wdudkh

uhsfl%da óg¾ bial=remamq wdudkfha  }  wka;rd,h

             l=vd u ñkqu            jD;a; mßudK fldgia .Kk

^wka;rd,h hkq bial=remamq jg tlla lerflk úg boao bosßhg wefok

ÿrhs&

wka;rd,h 0.5 mm o" jD;a; mßudKh fldgia .Kk 50 o jk uhsfl%da óg¾

bial=remamq wdudkhl"

      l=vd u ñkqu = 0.5 mm = 0.01mm

         50

^mdi,a úoHd.drfha fndfyda úg we;af;a fujekakls&

l%uh ( ² m<uq j uhsfl%da óg¾ bial=remamq wdudkfha osod, ysiska w,a,d uek .;a jg

.Kkla lrljd m%Odk ^f¾Çh& mßudKh miq lr ú,a, .uka lrk ÿr f¾Çh

mßudKfhka lshjd .kak' tu.ska jg tllg ÿr jk wka;rd,h .Kkh lr

.kak'

m%dfhda.sl l%shdldrlu -4

uhsfl%da óg¾ bial=remamq wdudkh Ndú;fhka l=vd ñkqï ,nd .ekSu

ls‚ysr    boao    ye~,h ú,a,           osod,h        osod, ysi

P
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;dlaIKfõoh i|yd úoHdj    w'fmd'i' ^W'fm<& m%dfhda.sl l%shdldrlï ix.%yh
'

;dlaIK wOHdmk fomd¾;fïka;=j

uQ,dxl jro Y+kH jk
wjia:dj

wvq l< hq;= uQ,dxl jrola
mj;sk wjia:dj

^wvq l< hq;= uQ,dxl jro
0.07mm fõ'&

tl;= l< hq;= uQ,dxl
jrola mj;sk wjia:dj
^tl;= l< hq;= uQ,dxl
jro 0.03mm fõ'&

rEmfha oelafjk
mdGdxlh 3.17mm fõ'&

rEmfha oelafjk mdGdxlh 3.67mm fõ'
(3.5 + 0.17) mm

^1/
2
 mm i,l=Kla o miq lr we;&

(i)         (ii)          (iii)

f,day ;yvqj

(i)

(ii) (a) (b)

² fojkq j osod, ysiska w,a,d lrljñka boao lsKsysr u; iam¾Y jk wjia:dj

,nd .kak' lsß - lsß Yíoh ksl=;a ùfuka iy osod, ysi ksoyfia lerlSu u.ska

tu wjia:dj myiqfjka y÷kd .; yel' ̂ osod,h Ndú; l<fyd;a fuu wjia:dj

ksjeros j .; fkdyels neúka fï i|yd osod,h Ndú; lsÍfuka j,lskak&

² tu wjia:djg wod< mdGdxlh u.ska uQ,dxl jrola ;sfí kï th igyka lr

.kak'

Wod (

² osod, ysiska fyda osod,fhka w,a,d jdudj¾; j lrljd boao miq mig f.k boao

yd lsKsysr w;rg tla tla ñkqug wod< jia;=j isr jk f;la osod, ysiska

muKla ol=Kg lrljd bka miq P ye~,h my; fy,kak' ^ye~,h my;

fy,Sfuka mdGdxlh lshjk f;la fkd fjkia j ;nd .; yels h& bka wk;=rej

my; oelafjk mßos mßudKfha w.h igyka lr .kak'

² f¾Çh mßudKfha ;sria f¾Ldjg tl t,af,a we;s jD;a; mßudKfha w.h

igyka lr .kak'

² f¾Çh mßudKfha u;= ù we;s fldgia .Kk igyka lr .kak'

Wod(-

² my; olajd we;s mßos fjkia ia:dk ;=klska  mdGdxl ,nd .kak

[ (i) , (ii) , (iii) ]

1' ;=kS f,day ;yvqfõ >klu uekSu'

2' lïìhl úIalïNh uekSu
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;dlaIKfõoh i|yd úoHdj    w'fmd'i' ^W'fm<& m%dfhda.sl l%shdldrlï ix.%yh
'

;dlaIK wOHdmk fomd¾;fïka;=j

lïìfha osla w;g a yd b msysgqï foll oS yrialv tlsfklg ,ïnl ia:dk

fol ne.ska (i) yd (ii) mdGdxl 4la f.k lïìfha uOHkH úIalïNh .ekSu

jvd;a iqÿiq fõ'

3' ldishl >klu uekSu

ldisfha uqøs; wl=re yd ,dxPk o ie,ls,a,g f.k tajd o we;=<;a j idOdrK
ñkqï 3la f;dard .kak'

4' ;=kS fmd,s;ska fld<hl >klu uekSu
;=kS fmd,s;ska fld<hl >klu b;d u l=vd neúka fmd,s;ska fld<h len,s
50lg muK lmd tl u; tl ;nd ia:dk 03 lska mdGdxl ,nd .kak'
mdGdxl yd .Kkh (

uhsfl%da óg¾ bial=remamq wdudkfha l=vd u ñkqu } ...............mm
uQ,dxl jro ^Y=kH fodaIh&  } ...............mm

tl;= l< hq;= h$

wvq l< hq;= h

wfkl=;a ñkqï my; oelafjk mßos j.= .; lr olajkak'

ñkqu         ñkqï i|yd ,enqKq mdGdxl ^mm&     uOHkH w.h

             (i)        (ii)          (iii)         (iv)              mm

1' f,day ;yvqfõ       ''''''''''''  '''''''''''   '''''''''''''''   '''''''''''''     (i) + (ii) + (iii)
>klu    3

2' lïìhl úIalïNh   ''''''''''''  '''''''''''   '''''''''''''''   '''''''''''''   (i) + (ii) + (iii) +(iv)
   4

3' ldishl >Klu    ''''''''''''  '''''''''''   '''''''''''''''   '''''''''''''     (i) + (ii) + (iii)
   3

4' fmd,s;Ska fld<     ''''''''''''  '''''''''''   '''''''''''''''   '''''''''''''     (i) + (ii) + (iii)

50 l >klu    3

fmd,s;ska fld<hl >klu fiùug j.=fõ 4 jk fma<sfha ,enqKq uOHkH

w.h 50 ka fnokak'

m%;sM, ( j.=fõ ,nd .;a uOHkH w.hg uQ,dxl jro ie,ls,a,g f.k my; oelafjk mßos

m%;sM, igyka lrkak'
² f,day ;yvqfõ uOHkH >klu  } ...............mm
² lïìfha úIalïNh  } ...............mm
² ldisfha >klu  } ...............mm

² fmd,;Ska fld<hl >klu  } ...............mm

idlÉPdj (

² ks¾udKd;aul fhdackd i|yd bv i,ikak

(i)     (ii)    (iii)
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;dlaIKfõoh i|yd úoHdj    w'fmd'i' ^W'fm<& m%dfhda.sl l%shdldrlï ix.%yh
'

;dlaIK wOHdmk fomd¾;fïka;=j

igyk (

² bial=remamq uQ,O¾uh Ndú; jk fjk;a wegjqï ms<sn| j oekqj;a lrkak'

² rn¾ jeks úrEmKh jk øjH i|+yd uhsfl%da óg¾ bial=remamq wdudkh u.ska

mdGdxl .ekSu kqiqÿiq nj fmkajd fokak'

² Nd.sl fodaIh $ m%;sY; fodaIh ie,ls,a,g f.k fuu WmlrKfhka ñkqï l<

hq;= ñkqï mrdi ;SrKh l< hq;= nj fmkajd fokak'

² fndfyda WmlrKj, l=vd u ñkqu iy ñkqï mrdih i,l=Kq lr we;s nj o

fmkajd fokak' ^mdi,a úoHd.drfha we;s uhsfl%da óg¾ bial=remamq wdudkfha

ñkqï mrdih fndfyda úg 0 - 25 mm muK fõ&



12

;dlaIKfõoh i|yd úoHdj    w'fmd'i' ^W'fm<& m%dfhda.sl l%shdldrlï ix.%yh
'

;dlaIK wOHdmk fomd¾;fïka;=j

ksmqK;dj 06 ( ;dm ridhkh yd iïnkaO uQ,sl ixl,am .fõIKh lrhs'

mÍlaIKh 01 ( fN!;sl úm¾hdi yd iïnkaO ;dm úm¾hdi mÍlaId lsÍu i|yd wjia:d

úm¾hdi lsysmhla wdo¾Ykh lsÍu'

1' ú,Sk ùu yd ñ§u

2' W!¾Oj - md;kh yd m%;s-W!¾Oj - md;kh

3' jdIamSlrKh yd >kSNjkh

isoaOdka;h ( tosfkod wjg mßirfha yuq jk øjH Ndú;fhka mod¾:fha wjia:d

úm¾hdih ksÍlaIKh lsÍu'

ú,sk ùu yd ñ§u

wjYH øjH ( ² mer*ska bá

² jdIamSlrK §ishla

² nkaika odylh

² f;mdj

l%uh (

² jdIamSlrK §ishlg mermska bá 10 g la muK tlalr nkaika odylfhka r;a

lrkak'

² bá øj ù wj¾K ødjKhla iEfokq ±lsh yels h' ±ka odylh bj;a lr ks±,af,a

isis,a ùug bv yßkak'

² øj bá ñ§ >k ;;a;ajhg m;a fõ'

W!¾Oj - md;kh yd m%;s-W!¾Oj - md;kh

wjYH øjH ( ² >k whäka iaj,amhla

² 250 cm3 l îlrhla iy th jeish yels m%udKfha Trf,daiq §ishla

fyda fmÜá% §ishla

² whsia

² nkaika odylh

² f;mdj

l%uh (

² îlrhg >k whäka iaj,amhla oud th Trf,daiq §isfhka jid fifuka r;a

lrkak' Trf,daiq §ish u; whsia leghla ;nkak'

² >k whäka jdIam ù tkï W!¾èjmd;kh ù îlrh mqrd me;sf¾' odylh bj;a

lr isis,a úug yeßh úg Trf,daiq §ish há me;af;a >k whäka ;ekam;a jkq

±lsh yels h'

m%dfhda.sl l%shdldrlu -5

fN!;sl úm¾hdi yd iïnkaO ;dm úm¾hdi mÍlaId lsÍu i|yd wjia:d
úm¾hdi lsysmhla wdo¾Ykh lsÍu'
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;dlaIKfõoh i|yd úoHdj    w'fmd'i' ^W'fm<& m%dfhda.sl l%shdldrlï ix.%yh
'

;dlaIK wOHdmk fomd¾;fïka;=j

jdIamSlrKh yd >kSNjkh

wjYH øjH ( ² c,h

² whsia

² 250 cm3 l îlrhla

² Trf,daiq §ishla fyda fmÜá% §ishla '

l%uh (

² îlrhlg 1$3 la muK c,h oud kgk ;=re r;a lrkak'

² fyd¢ka yqud,h msg jk úg îlrh u; Trf,daiq §ish ;nd ta u; whsia ;nkak'

c, jdIam >kSNjkh fjñka øj c,h ,efnk nj ksÍlaIKh l< yels h'

idlÉPdj (

² fuu mÍlaIKh i|yd fhdod .; yels fjk;a tosfkod yuq jk øjH lsysmhla

fhdackd lrkak'

igyk (

² mod¾:fha wjia:d úm¾hdihkaj, oS ;dm Yla;sh msg ùu fyda wjfYdaIKh isÿ

jk nj fmkaùu

² bá$c,h i|yd ;dmk$isis,k jl%hla mÍlaIKd;aul j ,nd .kakd wdldrh

wdo¾Ykh lrkak'

² c,fha ;dmdxlh 100 oC  yd ysudxlh 0 oC nj i|yka lrñka fuh msßisÿ c,h

i|yd muKla jk nj fmkajd fokak'

² ;dmdxlh yd øjdxlh flfrys mSvkh n,mdk nj tosfkod ksÍlaIK u.ska

fmkajd fokak'
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;dlaIKfõoh i|yd úoHdj    w'fmd'i' ^W'fm<& m%dfhda.sl l%shdldrlï ix.%yh
'

;dlaIK wOHdmk fomd¾;fïka;=j

ksmqK;dj 06 ( ;dm ridhkh yd iïnkaO uQ,sl ixl,am .fõIKh lrhs'

mÍlaIKh 02 ( ;dm odhl yd ;dm wjfYdaIl m%;sl%shd lSmhla wdo¾Ykh lr fmkajhs'

wjYH øjH ( ² >k NaOH

² idkaø H
2
SO

4 
fyda fjk;a idkaø wï,hla

² wefudakshï laf,darhsâ fyda fjk;a wefudakshï ,jKhla

² hQßhd

² 100 cm3 l îlrhla

² WIaK;ajudkhla

isoaOdka;h ( m%;sl%shdjla isÿ ùfï oS ;dmh Wrd .ekSu yd msg ùu isÿ jk nj jgyd

.ekSu'

l%uh (

² l=vd îlrhlg c,h 50 cm3 la muK oud WIaK;ajudkh wdOdrfhka tys

WIaK;ajh igyka lr .kak' >k NaOH 5 g muK îlrhg oud uka:hla u.ska

fifuka l,;kak' îlrfha we;s ødjKfha WIaK;ajh jeä jk nj ksÍlaIKh

l< yels h'

² l=vd îlrhlg c,h 50 cm3 la muK oud tys WIaK;ajh igyka lr .kak'

idkaø H
2
SO

4
 5 cm3 muK iaj,amh ne.ska c, îlrhg tl;= lr fifuka

l,;kak' îlrfha we;s ødjKfha WIaK;ajh jeä jk nj ksÍlaIKh l< yels

h'

² l=vd îlrhlg c,h 50 cm3 la muK oud tys WIaK;ajh igyka lr f.k Bg

hQßhd fyda wefudakshd ,jkhla tla lr m%fõifuka l,;kak' ødjKfha

WIaK;ajh wvq jk nj ksÍlaIKh l< yels h'

igyk (

² idkaø H
2
SO

4 
fndfyda úLdol neúka iam¾Y lsÍfuka j,lskak' ms<sfh, lrkq

,nk NaOH yd H
2
SO

4 
ødjK fjk;a mÍlaIK lghq;= i|yd Ndú;d l< yels

neúka bj; ±ófuka j,lskak'

idlÉPdj (

² WIaK;ajudkh u.ska ødjKh le,;Su fkd lrkak' fya;=j l=ula o@

² WIaK;ajudkhla l%udxlkh lrkafka flfia o@

² >k NaOH îlrh m;=f,a iuyr wjia:dj, we,Su isÿ úh yels h" >k NaOH

jdhqf.da,hg ksrdjrKh jQ úg osh fõ' fï i|yd fya;= idlÉPd lrkak'

² WIaK;aj fjki o< jYfhka i,lñka m%;sl%shd ;dmh wkqj i,lk ,o m%;sl%shd

fm< .iajkak'

² m%;sl%shd i|yd ;dm igyk f.dv k.kak'

m%dfhda.sl l%shdldrlu -6

;dm odhl yd ;dm wjfYdaIl m%;sl%shd wdo¾Ykh lsÍu
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;dlaIKfõoh i|yd úoHdj    w'fmd'i' ^W'fm<& m%dfhda.sl l%shdldrlï ix.%yh
'

;dlaIK wOHdmk fomd¾;fïka;=j

ksmqK;dj 06 ( ;dm ridhkh yd iïnkaO uQ,sl ixl,am .fõIKh lrhs'

mÍlaIKh 03     ( m%;sl%shd ;dmh mßCIKd;aul j ks¾Kh lsÍu'

kso ( NaOH yd HCl w;r m%;sl%shdfõ m%;sl%shd ;dmh mßCIKd;aulj

ks¾Kh lsÍu'

wjYH øjH (

² 2.0 mol dm-3 fidaähï yhsâfrdlaihsâ 50 cm3 fyda 2.0 mol dm-3 fmdgEishï

yhsâfrdlaihsâ 50 cm3

² 2.0 mol dm-3 khsÜßla wï,h 50 cm3 fyda 2.0 mol dm-3 yhsâfrdlaf,daßla

wï,h 50 cm3

² 250 cm3  frcsf*daï lma 2 la

² 50 cm3  ñkqï ird 2 la

² 0-100 0C mrdih we;s WIaK;ajudkhla

isoaOdka;h ( m%;sl%shdjl m%;sl%shd ;dmh mßlaIKd;aul j ks¾Kh lrk wdldrh o<

jYfhka jgyd .ekSu'

l%uh (

² frðf*daï lma tllg 2.0 mol dm-3 fidaähï yhsâfrdlaihsâ 50 cm3 uek f.k

tu ødjKfha WIaK;ajh ^t
1
& igyka lr .kak'

² fjk;a frðf*daï lma tllg 2.0 mol dm-3 " HCl fyda HNO
3
 50 cm3  uek f.k

tys o WIaK;ajh ^t
2
& igyka lr .kak' ^NIau ødjKfha WIaK;ajh uekSfuka

miq wï, ødjKfha WIaK;ajh uekSug fmr WIaK;ajudkh fidaod .kak'&

² tla frðf*daï lma tll we;s ødjKh wfklg tl jr tl;= lr ødjKh ñY%

lr we;s jk by<u WIaK;ajh ̂ t
3
& igyka lrkak' fuys oS ;dm l=ikakdhlhla

u.ska ødjKh le,;Su isÿ l< yelshs'

idlÉPdj (

my; i|yka mshjr u.ska ;dm úm¾hdih .Kkh lrkak'

t
1
 iy t

2
 wiudk kï tu WIaK;ajj, idudkH t w.h .kak' ødjKj, >k;aj

1 g cm-3 f,i Wml,amkh lrkak' ødjKj, ;dm Odß;d ^c& 4.2 J g-1 K-1 nj

Wml,amkh lrkak'

(i) a. wjidkfha ,efnk ødjKfha mßudj = cm3

b. ødjKfha ialkaOh = g

c. WIaK;aj fjki ^t
3
 - t& = oC

d. m%;sl%shdj i|yd ;dm úm¾hdi m.c  t =

= J

= kJ

(ii) a. 2.5 mol dm-3 fidaähï yhsâfrdlaihsâ ødjKfha mßudj = cm3

b. 2 mol dm-3 yhsâfrdlaf,daßla wï,fha mßudj = cm3

m%dfhda.sl l%shdldrlu -7

m%;sl%shdjl m%;sl%shd ;dmh mßlaIKd;aul j ks¾Kh lsÍu
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;dlaIKfõoh i|yd úoHdj    w'fmd'i' ^W'fm<& m%dfhda.sl l%shdldrlï ix.%yh
'

;dlaIK wOHdmk fomd¾;fïka;=j

c. fidaähï yhsâfrdlaihsâ ujq, .Kk = mol

d. yhsâfrdlaf,daßla wï, ujq, .Kk = mol

(iii) NaOH(aq)  + HCl (aq)     NaCl(aq) +H
2
O (l)

fidaähï yhsâfrdlaihsâ ujq, 1 la yhsâfrdlaf,daßla wï, ujq, 1 la iu.

m%;sl%shd lr c,h ujq, 1 la iy NaCl ujq, 1 idohs'

fuu m%;sl%shdjg wkqj HCl ujq, m%udKhla  NaOH ujq, tu m%udKhla

iu. m%;sl%shd lr c,h ujq, tu m%udKhla W;amdokh ùfï § we;s jk ;dm

úm¾hdih

^m<uq jk mshjfrys .Kkh lr we;&

(iv) m%;sls%hdjg wod< HCl yd NaOH ujq, m%udKh m%;sl%shd úfï oS isÿ jk ;dm
úm¾hdih (i)d ys .Kkh fldg we;'

NaOH yd HCl w;r    =      
  mc (t

3 
- t

1
) x 1   J

   m%;sl%shd ;dmh           
m%;sl%shd l< HCl fyda

                 NaOH ujq, .Kk

idlÉPdj (

² m%;sl%shd ;dmh hkq l=ula oehs hkak idlÉPd lrkak'

² WIaK;ajudkh l%udxlkh lrk wdldrh kej; u;la lrkak'

² Wml,amkj, wjYH;dj iy bkaOkhl ;dm Yla;s m%udKh hkq l=ulaoehs

idlÉPd lrkak'

igyk (

² mÍlaIKh i|yd fhdod f.k we;s ish¨ u ødjKj, >k;ajh iy úYsIag ;dm

Odß;dj c,fhys >k;ajhg iy úYsIag ;dm Odß;djg iudk h hs Wml,amkh

lrkak'

² frðf*daï lma tl wjfYdaIKh lrk ;dmh b;d l=vd h' tfia u m%;sl%shdj

b;d blaukska isÿ fõ' tu ksid .Kkh lsÍu ir, lsÍu msKsi" mÍlaIKh l<

Ndckh wjfYdaIKh lr we;s ;dmh yd mßirhg isÿ jQ ;dm ydksh fkd.sKsh

yels ;rï l=vd h hs Wml,amkh lrk ,È'

² frcs f*daï lma folla tlsfkl ;=< nyd fuu mÍlaIKh l<fyd;a ,efnk

m%;sM,h .ek Tnf.a woyi ljf¾ o" fuh i|yd my; fjkialï isÿ lrkak'

^1&'   2.0 mol dm-3 (M)  HCl  fyda HNO
3
 ødjK 50 cm3

   2.5 mol dm-3 (M) jk NaOH fyda HNO
3
 øjK 50 cm3

WIaK;ajudkh

ldâfndaâ

lene,a,frcsf*daï lma

;dm mßjdrl uka:h

^îu nghla&
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;dlaIKfõoh i|yd úoHdj    w'fmd'i' ^W'fm<& m%dfhda.sl l%shdldrlï ix.%yh
'

;dlaIK wOHdmk fomd¾;fïka;=j

yqud, cklh

mSvk md,l k<h

yqud, ynlh

fcÜ k<h

le,ß ógrh

mßjdrl øjH ^mq¨ka&

c,h

weianeiafgdaia ;yvqj

ksmqK;dj 10 ( ;dmh ms<sn| oekqu tosfkod lghq;= iy úoHd;aul lghq;= i|yd

fhdod .kshs'

mÍlaIKh ( ñY%K l%ufhka c,fha jdIamSlrKfha úYsIag .=ma; ;dmh fiùu

wjYH øjH yd WmlrK (

² uka:h iys; le,ß ógrhla

² wdjrK n÷kla

² WIaK;aj udkhla

² yqud, cklhla

² yqud, ynlh

² f; o~q ;=,dj $ isõ o~q ;=,dj $ bf,lafg%daksl ;=,dj

² f;mdj

² nkaika odylh

² lïì oe,la

isoaOdka;h ( mßirhg ;dm ydkshla isÿ fkd jk úg"

yqud,h msg l< ;dmh } c,h iy le,ß ógrh ,nd .;a ;dmh

yqud,h msg l< ;dmh } 100 0C yqud,h 100 0C c,h njg m;a ùug msg l<

    .=ma; ;dmh ¬ 100 0C c,h wjika WIaK;ajhg

    my< neiSug msg l< ;dmh

l%uh ( ² rEmfha oelafjk mßos yqud, cklh f;mdj u; ;nd thg yqud, ynlh

iïnkaO lr .kak'

² nkaika odylh o,ajd yqud, cklfha we;s c,h keàug bv yßkak' ta w;r ;=r

m%dfhda.sl l%shdldrlu -8

ñY%K l%ufhka c,fha jdIamSlrKfha úYsIag .=ma; ;dmh fiùu
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;dlaIKfõoh i|yd úoHdj    w'fmd'i' ^W'fm<& m%dfhda.sl l%shdldrlï ix.%yh
'

;dlaIK wOHdmk fomd¾;fïka;=j

ysia le,ß ógrfha ialkaOh;a" c,h tla l< ^mßudfjka 2$3 la muK& le,ß

ógrfha ialkaOh;a ;=,dj Ndú;fhka uek .kak'

² le,ß ógrh mßjdrl wdjrKhlska jg lr tys we;s c,fha wdrïNl WIaK;ajh

mßir WIaK;ajhg jvd 5 0C la muK my< w.hl mj;ajd .kak'

² yqud, ynlfhka tk úh<s yqud,h c, mDIaGfha .efgkakg i,iajñka c,fha

WIaK;ajh mßir WIaK;ajhg jvd 5 0C la muK jeä jk f;la uka:fhka

l,;ñka WIaK;ajh mÍlaId lrkak'

² bka miq yqud,h tùu kj;d ñY%Kfha wjidk WIak;ajh;a" wjidk ialkaOh;a

uek .kak' tu mdGdxl weiqßka isoaOdka;hg wkqj c,fha jdIamSlrKfha

úYsIag .=ma; ;dmh fiúh yel'

mdGdxl yd .Kkh (

² uka:h iys; ysia le,ß ógrfha ialkaOh m
1
= ............

² c,h" uka:h iys; le,ß ógrfha ialkaOh m
2
= ............

² c,fha wdrïNl WIaK;ajh θ 1
= ............

² ñY%Kfha wjidk Wmßu WIaK;ajh θ 2
= ............

² yqud,h ñY% l< miq le,ß ógrh iys; ñY%Kfha ialkaOh m
3
= ............

yqud,h msg l< ;dmh =  c,h iy le,ß ógrh ,nd .;a ;dmh

 100 0C yqud,h"            

+

100 0C we;s c,h wjika  

=
c,h yd le,ß ógrh

    100 0C c,h njg m;a WIaK;ajhg m;a ùug msg ,nd .;a ;dmh
 ùug msg l< ;dmh l< ;dmh

² yqud,h msg l< ;dmh                         = (m
3
-m

2
) [L +Cw (100-θ 2

)]

² c,h ¬ le,ß ógrh ,nd .;a ;dmh  
  
= [m

1
C +(m

2
-m

1
)Cw] (θ 1

-θ 2
)

(m
3
-m

2
) [L+ Cw (100-θ 2

) ] = [ m
1
C + (m

2
-m

1
) Cw]  (θ 2

-θ 1
) g wkqj L fiúh

yel

C    - le,ß óg¾ øjHfha úYsIag ;dm Odß;dj

Cw - c,fha úYsIag ;dm Odß;dj

m%;sM, ( ² c,fha jdIAmSlrKfha úYsIag .=ma; ;dmh = .............. J kg -1

idlÉPdj (

² m%;sM,fha ksrjoH;dj jdIamSlrKfha úYsIag .=ma; ;dmfha ienE w.h iu.

ii|kak'

² ksrjoH;dj flfrys  n,mdk idOl biau;= lr fokak' ta wkqj yqud, ynlfha

wjYH;dj" mßjdrl øjj,ska jg lsÍfï wjYH;dj" wdrïNl WIAK;ajh mßir

WIAK;ajhg jvd 5 oC wvqfjka .ekSfï wjYH;dj' le,ß ógrh iy yqud,

cklh w;rg weianeiagia ;yvqjla ;eîfï wjYH;dj hkdosh u;= lr fokak'
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;dlaIKfõoh i|yd úoHdj    w'fmd'i' ^W'fm<& m%dfhda.sl l%shdldrlï ix.%yh
'

;dlaIK wOHdmk fomd¾;fïka;=j

igyk (

² A k<fha my< fl<jr c,h ;=< msysgk fia rEmfha mßos ;eìh hq;= h' k<h

jvd os. tlla úh hq;= h' wk;=re j,lajd .ekSu iy yqud,fha mSvkh md,kh

lsÍu fuu.ska isÿ fõ'

² c,fha wdrïNl WIAK;ajh mßir WIAK;ajhg jvd my< w.hla .kakd úg

th ;=Idr wxlhg jvd by< w.hla o@ hkak ms<sn| ie,ls,su;a úh hq;= h'
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;dlaIKfõoh i|yd úoHdj    w'fmd'i' ^W'fm<& m%dfhda.sl l%shdldrlï ix.%yh
'

;dlaIK wOHdmk fomd¾;fïka;=j

ksmqK;dj 10 ( ;dmh ms<sn| oekqu tosfkod lghq;= iy úoHd;aul lghq;= i|yd

fhdod .kshs'

mÍlaIKh ( mßjrKh lr we;s oKavla ;=<ska ;dmh ikakhkh ùfï oS WIAK;aj

jHdma;sh wOHhkh lsßu'

wjYH øjH yd WmlrK (

iudk mr;rj,ska (10 cm) isÿre ;ekQ ;dm ikakdhl;dj fjkia f,day

o`vq" (yrialv 2 cm x 2 cm " os.70 cm) fmd,siaghßka ^ßcsf*daï& len,s"

WIAK;ajudk (00 -1000 C) 5la" ,sysis f;,a iaj,amhla" nkaika odylhla'

isoaOdka;h ( mßjrKh l< oKavl wkjr; ;;a;ajfhka ;dmh ikakhkh jk úg

WIAK;aj wkql%uKh ksh; j mj;s'

l%uh ( ² oKafâ we;s isÿre ;=<g ,sysis f;,aa iaj,amh ne.ska tla lrkak'
² rEmfha oelafjk mßos f,day oKAv f.k th fmd,siaghßka ^ßcsf*daï& fyda

fjk;a mßjdrl øjHhlska jg lrkak' ̂  fl<jrl 20 cm muK os.la ksrdjrKh
jk fia&

² isÿre ;=<g WIAK;ajudk n,an we;=¿ lr oKafâ A fl<jr nkaika odylfhka
r;a lrkak'

² WIAK;ajudk mdGdxl wkjr; wjia:djg t<ô miq tu mdGdxl igyka lr A
fl<jr isg tla tla WIK;ajudkhg ÿr uek .kak'

² ÿr wkqj WIAK;ajh m%ia;dr.; lrkak' m%ia;drh ir, f¾Çh ùfuka WIAK;aj

wkql%uKh ksh; nj fmfka'

mdGdxl (

WIaK;ajudkh mdGdxlh ^oC&   ''''''''     ''''''''    ''''''''    ''''''''     '''''''    '''''''

A fl<jr isg ÿr ^cm&          ''''''''     ''''''''    '''''''''    ''''''''     ''''''''   '''''''

f,day oKav

fmd,siaghßka wdjrKh

m%dfhda.sl l%shdldrlu -9
mßjrKh lr we;s oKavla ;=<ska ;dmh ikakhkh ùfï oS WIAK;aj

jHdma;sh wOHhkh lsßu'
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;dlaIKfõoh i|yd úoHdj    w'fmd'i' ^W'fm<& m%dfhda.sl l%shdldrlï ix.%yh
'

;dlaIK wOHdmk fomd¾;fïka;=j

m%ia;drh ir, f¾Åh j ,efí'

WIAK;aj wkql%uKh  
1 2

l

 


² fjkia o`vq i|yd mÍCIKh kej; lr by; ldÁiSh ;,h u; u m%ia;dr.;

lsÍfuka ikakdhl;dj wkqj WIAK;aj wkql%uKh fjkia jk nj fmkaúh

yelsh'

m%;sM, (

² mßjrKh lrk ,o oKavla wkjr; wjia:dfõ mj;sk úg tys WIAK;aj

wkql%uKh ^oKav osf.a& ksh; j mj;s'

² ;dm ikakdh;dj jeä øjHj, WIAK;aj wkql%uKh wvq jk w;r ;dm

ikakdhl;dj wvq øjHj, WIAK;aj wkql%uKh jeä h'

idlÉPdj (

² f,day oKAfâ isÿre ;=<g ,sysis  f;,a iaj,amhla tla lsÍfuka WIAK;ajudk

n,anh oKafâ WIAK;ajhg <`.d lr .eksu myiq ksid mßCIK fodaI wju l<

yels nj fmkajd fokak'

igyk (

² oe,a,g <x lrk fl<jr isg uola ÿrg ;dm mßjrKh fkd lr ;sîfuka m<uq

WIAK;ajudkfha WIAK;ajh o .e<fmk mrdihla ;=< .; yels fõ'

A fl<jr isg ÿr ^cm&

 2

l

WIaK;ajh
^0C &


1



22

;dlaIKfõoh i|yd úoHdj    w'fmd'i' ^W'fm<& m%dfhda.sl l%shdldrlï ix.%yh
'

;dlaIK wOHdmk fomd¾;fïka;=j

ksmqK;dj 11 ( ridhksl m%;sl% shdjl YS>%;dj flfrys n,mdk idOl ks¾Kh

lrhs'

mÍlaIKh 01 ( m%;sl%shdjl YS>%;dj flfrys n,mdk idOl wOHhkh lsÍu

1' m%;sl%shdjl YS>%;dj flfrys"

i' m%;sl%Shlj, fN!;sl iajNdjh

ii' moaO;sfha WIaK;ajh

iii' m%;sl%Sshlj, idkaøKh

iv' W;afm%arl

hk idOl n,mdk nj wjfndaO lr .ekSu'

2' tla idOlhl n,mEï yeoeÍfï § wfkla idOl ksh; j ;nd .ekSfï

wjYH;dj wjfndaO lr .ekSu'

m%;sl%Shlj, fN!;sl iajNdjfha n,mEu wOHhkh lsÍu

^w& f,day$wï, m%;sl%shdj

wjYH øjH yd WmlrK (

² iskala len,s

² iskala l=vq ^b;d l=vd len,s&

² mÍlaId k<

² 1.0 mol dm-3  yhsâfrdlaf,daßla wï,h

l%uh (

² iskala l=vq yd iskala lene,s iudk ialkaO ^.a?ï tlla muK& f.k fjk

fjk u mÍlaId k< follg oukak'

² bka miq iskala f,dayh jefik fia 1.0 mol dm-3  yhsâfrdlaf,daßla wï,h

iudk mßud k< follg u tl úg oud k< ;=< isÿ jk nqnq¨ ke`.Sfï YS>%;d

ii|kak'

^wd& ldnfkaÜ$wï, m%;sl%shdj

wjYH øjH ( le,aishï ldnfkaÜ ^lsß .re~& leg

le,aishï ldnfkaÜ ^lsß .re~& l=vq

1.0 mol dm-3  yhsâfrdlaf,daßla wï,h

l%uh (

² mÍlaId k< follg fjk fjk u le,aishï ldnfkaÜ l=vq yd leg iudk

ialkaO oukak' ta folg u fjk fjk u 1.0 mol dm-3  yhsâfrdlaf,daßla wï,h

iudk mßud tl úg tl;= lrkak'

² jvd fõ.fhka nqnq¨ kef.kafka l=uk k<fha oehs kSßlaIKh lrkak'

m%dfhda.sl l%shdldrlu -10

 ridhksl m%;sl%shdjl YS>%;dj flfrys n,mdk idOl wOHhkh lsÍu
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;dlaIKfõoh i|yd úoHdj    w'fmd'i' ^W'fm<& m%dfhda.sl l%shdldrlï ix.%yh
'

;dlaIK wOHdmk fomd¾;fïka;=j

² fuu mÍlaIKh úkdlsß iy CaCO
3
 Ndú; fldg o isÿ l< yels h' wdo¾Ykh

lrkak'

idlÉPdj (

² by; mÍlaIK foflys § u l=vq l< øjH fhÿ k<j, nqnq¨ ke.Sfï YS>%;dj

jeä nj ksÍlaIKh l< yels h'

² wï,h yd CaCO
3
 tl u m%udKhla Ndú; lf<a kï" m%;sl%shdj wjidk ùu

i|yd .; jk ld,h yd m%;sl%shd fõ.h w;r iïnkaOh ms<sn| j idlÉPd

lrkak'

igyk (

² by; mÍlaIKj, isÿ jk m%;sl%shd ;dmodhl ksid WIaK;aj idOlh iïmQ¾Kfhka

u ksh;j fkd mj;S' le,aishï ldnfkaÜ wï, m%;sl%shdfõ § wï,h f,i

i,a*shqßla wï,h Ndú; l< fkd yels h' thg fya;=j ldnfkagh u; wødjH

le,aishï i,af*aÜ mg,hla ne£fuka m%;sl%shdj kej;Su hs'

WIaK;ajfha n,mEu wOHhkh lsÍu

^w& wdï,sl fmdgEishï mZuex.fkaÜ yd hlv w;r m%;sl%shdj

wjYH øjH ( ² fmdgEishï mZuex.fkaÜ iaMál

² wdikak jYfhka 2.0 mol dm-3 i,a*shqßla wï,h

² iudk hlv weK 2 la

² idkaø yhsâfrdlaf,daßla wï,h

² lelEreï k<

l%uh (

² hlv weK 2 la f.k yhsâfrdlaf,daßla wï, ødjKhl uo fõ,djla ;nkak'

weK c,fhka fidaod úh<Sfuka miq je,s lvodishlska o msßisÿ lr .kak' hlv
weK msßisÿ  lr .ekSfï § weK u; wdf,am lr we;s iskala ;Ügqj iïmQ¾Kfhka
u bj;a j hd hq;= h' lelEreï k<hlg wvla msfrk ;=re c,h oud fmdgEishï
mZ uex.fkaÜ iaMál folla muK ^iq`: m%udKhla& tys Èh lr .kak' fuu
ødjKh ;kql i,a*shqßla wï,fhka wdï,SlD; lr iu mßud folla ,efnk
fia lelEreï k< follg oukak' bka miq tla tla k<hg msßisÿ lr .;a hlv
weKhla ne.ska tl úg oukak' bka tla k<hla muKla r;a lrkak' wj¾K ùu

m<uqfjka isÿ jkafka l=uk k<fha ±hs ksÍlaIKh lrkak'

^wd& wdï,sl fmdgEishï mZuex.fkaÜ yd Tlai,sla wï,h w;r m%;sl%shdj

wjYH øjH ( ² by; mÍlaIKfha § ms<sfh, lr .;a wdldrfha wdï,SlD; fmdgEishï

mZuex.fkaÜ ødjKhla

² Tlai,sla wï, iaMál ^fidaähï Tlaif,aÜ iaMál iaj,amhla&

² lelEreï k< lsysmhla

l%uh (

² wdï,SlD; fmdgEishï mZuex.fkaÜ ødjKhlska iudk mßud lelEreï k<

follg .kak' ;j;a lelEreï k<hlg wvla muK c,h oud Tlai,sla wï,

iaMál 1 g muK tys Èh lr iudk fldgia follg fnod .kak' fuu ødjK

folg fmdgEishï mZ uex.fkaÜ iudk mßud fol" tl jr tl;= lrkak' tla
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k<hla muKla r;a lrkak' wj¾K ùu m<uqfjka isÿ jkafka l=uk k<fha ±hs

ksÍlaIKh lrkak'

idlÉPdj (

² by; mÍlaIKj, § WIaK;ajh jeä l< úg wj¾K ùu blaukska isÿ fõ'

wj¾K ùu isÿ ùug kï mZuex.fkaÜ whk ish,a, u m%;sl%shd ù wjika úh hq;=

hs' ^ødjKh ÿUqre mdg jkafka tl;= lrk ,o i,a*shqßla wï,h m%udKj;a ù

ke;s fyhsks'&

 - + 2+ 3+
4 23MnO aq +5Fe(s)+24H (aq) 3Mn (aq)+5Fe (aq)+12H O(l)

fuys § 2+Fe(s) Fe (aq) njg TlaiSlrKh ù

;j ÿrg;a 2+ 3+Fe (aq) Fe (aq)  njg TlaislrKh fõ'

2- - + 2+
2 4 4 2 25C O (aq)+2MnO (aq)+16H (aq) 2Mn (aq)+10CO (g)+8H O(l)

by; m%;sl%shd foflys § u M, f,i iEfok uex.kia whk tu m%;sl%shdjg u

W;afm%arlhla f,i l%shd lrhs' fuh iajW;afm%arKhla f,i ye¢kafõ'

m%;sl%shdjl YS>%;dj flfrys idkaøKfha n,mEu

wOHhkh lsÍu

^w& úkdlsß yd CaCO
3
 w;r m%;sl%shdj

wjYH øjH ( ² lelerEï k< lsysmhla

² úkdlsß ^fyda fjk;a wï,& ødjKh 250 cm3 muK

² CaCO
3
(s)  l=vq

² ñkqï irdjla ^100 cm3 muK&

² îlr lsysmhla

² WIaK;ajudkhla

l%uh (

² úkdlsß ødjKfha 10 cm3 iu. c,h 90 cm3 muK ñY%fldg ;kql lr .kak'

² fuu ;kql úkdlsß ødjKh 10 cm3 f.k kej; ;j;a 90 cm3 c,h iu. ñY%

lr .kak'

² CaCO
3 
l=vq 1 g muK lelEreï k< follg tl;= lrkak'

² tla lelEreï k<hlg oi jdrhla ;kql l< úkdlsß ødjKfhka 5 cm3 tl;=

lr .kak'

² CaCO
3 
iys; wfkla lelEreï k<hg úis jdrhla ;kql lrk ,o úkdlsß

5 cm3 ødjKh tl;= lrkak'

² jdhq nqnq¨ ksl=;a jk fõ.h ksÍlaIKh lrkak'

idlÉPdj (

² ;j ÿrg;a úkdlsß ødjKh ;kql lrñka jdhq nqnq̈  msgúfï YS>%;dj ksÍlaIKh

lrkak'

² úis jdrhla ;kql úkdlsß iu. CaCO
3
 ñY% lrk ,o mßlaIK k<h r;a l<

úg l=ula isÿ fõ o@
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² úkdlsßj, we;s ldnksl wï,h l=ula o@ hkak y÷kajd fokak' tys ksIamdok

l%shdj,sh úuik f,i isiqka Wkkaÿ lrjkak'

igyk (

² lÀk c,h ksid CaCO
3
/MgCO

3
  ;ekam;a jq c, fmrkhla msßisÿ lsÍu i|yd

fuu úkdlsß iy CaCO
3
 m%;sl%shdj fhdod .ekSug we;s yelshdj ms<sn| myokak'

m%;sl%shdjl YS>%;dj flfrys iu cd;Sh iy úiu cd;Sh W;afm%arlj,

n,mEu wOHhkh lsÍu

wjYH øjH ( ² 3] H
2
O

2
 ødjK 20 cm3

² uex.ksia vfhdlaihsâ l=vq iaj,amhla ^.a?ï 1 la muK&

² fidaähï yhsâfrdlaihsâ ødjK iaj,amhla

² øj inka ødjK 50 cm3 muK

l%uh (

² lelEreï k< follg 3] H
2
O

2
 10 cm3 la ne.ska yd øj inka ødjK 10 cm3

ne.ska tl;= lrkak'

² tla k<hlg MnO
2
 tl;= lr ksÍlaIKh lrkak'

² m%;sl%Shl iy W;afm%arlh fjkia l,dmj, neúka fuh úiu cd;Sh W;afm%arKhls'

² m<uq mßoafoka u k< follg 3] 20 H
2
O

2
 10 cm3  ne.ska yd inka ødjK 10 cm3

ne.ska tl;= lrkak' tla k<hlg NaOH ødjK iaj,amhla tla lrkak'

² m%;sl%Shl iy W;afm%arlh hk fol u tl u l,dmfha mj;sk neúka fuh iu

cd;Sh W;afm%arKhls'

m%;sM, (

² túg NaOH tla l< k<fhka fõ.fhka Tlaiscka msg jk nj ksßlaIKh l<

yels h'

idlÉPdj (

² W;afm%arl ksid m%;sl%shdfõ hdka;%Kh fjkia jk nj jgyd oSu'

² ffcj moaO;sj, ffcj W;afm%arl we;s nj yd WIaK;ajh úYd, f,i ffcj

W;afm%arl flfrys n,mdk nj idlÉPd lsÍu'

² l¾udka; i|yd W;afm%arl Ndú;fha we;s jeo.;alu jgyd oSu'

igyk (

² MnO
2
 yd NaOH fjkqjg Ndú; l< yels tosfkod yuq jk W;afm%arl fhdackd

lrkak'

² W;afm%arl yd m%;sl%Shlj, fN!;sl ;;a;aj wkqj W;afm%arl iu cd;sh fyda

úiu cd;sh f,i fnod oelaúh yels nj idlÉPd lrkak'

² W;afm%arl Ndú;fhka isÿ lrk l¾udka; ms<sn| lreKq idlÉPd lrkak'
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ksmqK;dj 12 ( nyq wjhúl øjH .fõIKh lrhs'

mÍlaIKh 01 ( ;dmh yuqfõ .Dyia: ma,diaála øjHj, yeisÍu'

wjYH øjH yd WmlrK (

² mßudj 100 ml la jq îlr folla

² WIaK;ajudkhla ^300 oC Wmßu WIaK;ajh&

² ùÿre l+r

² WIaK;ajh 300 oC olajd r;a l< yels mermSka f;,a

² f;mdj yd wdOdrlh

² m<, 4 cm la yd È. 12 cm la jQ fldm¾ ;yvq folla

² È. yd m<, 4 cm ne.ska jQ ;=kS fmd,s t;s,Ska ̂ PE& fyd fmd,s fm%dms,Ska

^PP& idïm,a folla

isoaOdka;h ( ma,diaála øjH uDÿ jk yd øj jk WIaK;aj tlsfklg fjkia nj yd

wef,k iq¨ iajNdjh fjkia jk nj y÷kd .ekSu'

ie,ls,su;a úh hq;= lreKq (

^1& by, WIaK;ajfha mermSka f;,a úisÍfuka ms<siaisï we;sùug bv we;s neúka

mÍCId wegjqfï ia:dhs;dj yd wk;=re we;s fkdjk whqßka mßyrKhg j.

n,d.; hq;=h'

^2& riosh WIaK;ajudkh ksjros oehs mÍCId lr .kak' we;eï WIak;ajudk wdYs%;j

ie,lshhq;= ;rï l%udxlk fodaI we;'

^3& fujeks WIaK;ajhloS riosh n,anhg ydks jqjfyd;a riosh jdIamhg ksrdjrKh

úh yelsh' tksid weia" kdih yd uqLh m%foaY i|yd iqÿiq wdrCIs; wdjrK

m<oskak'

l%uh ( ² m<uq j fldm¾ ;yvqj my; oelafjk yevhg ilid .kak'

² mermska f;,a uÜgu 100 ml îlrfha m;=f,a isg 3'5 cm jk ;=re mqrjkak' th

;=<g fuu    yeve;s fldm¾ ;yvqj we;=¿ lrkak'

² f;mdj u; fuu îlrh r|jd wdOdrlh u.ska WIaK;ajudkh r|jkak'

² fõÈldj u; jrlg tla idïm,hla ;nkak' nkaika odylfhka wvq fõ.hlska

r;a lrkak'

m%dfhda.sl l%shdldrlu -11

;dmh yuqfõ ma,diaála øjHj, yeisÍu mßlaId lsÍu

4cm

4cm

fõÈldj

fõÈldj u; jQ
idïm,h

3.5cm

mermska f;,a
uÜgu
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² iEu úkdä follg jrla mrmska f;,sys WIaK;ajh uek .kak'

² ùÿre l+r u.ska iam¾Y lrñka kshÈfha fjkialï ̂ uDÿ ùu" wef,k iq̈  nj" øj

ùu& y÷kd .kak' tu fjkia ùï yd Bg wod< j WIaK;ajh igyka lr .kak'

² Wmßuj 270 oC jk f;la r;a lrkak'

² bka miq nkaika odylh bj;a lr isis,a ùug bv yßkak' isis,a jk úg § iEu

ñks;a;= 5 lg jrla WIaK;ajh uek .kak' WIaK;ajh iu. kshÈfha fN!;sl

fjkialï isÿ ùu y÷kd .kak'

m%;sM, (

² ld,h;a iu. WIaK;ajh jeä ùu yd isis,a ùu  m%ia;dr .; lrkak'

² fuu fmd,s t;s,ska yd fmd,s fm%dms,ska kshÈ  úúO WIaK;ajj, § olajk

fjkialï  ii|kak'

idlÉPdj (

² fuu mÍlaIKfha we;s wvqmdvq y÷kd f.k fuu mÍlaIKh ÈhqKq l< yels l%u

ms<sn| fhdackd .=re;=ud iu. idlÉPd lrkak'

² ;dmh yuqfõ ma,diaála øjH yeisÍu ms<sn| f;dr;=re m%dfhda.sl j jeo.;a jk

whqre idlÉPd lrkak' ksoiqkla f,ig .s,a¨ï ;dmlfhka j;=r kegùu

i|yd ma,diaála fldamam fhdod .ekSu yd WKqj;=r oeóu i|yd ma,diaála fnda;,a

Ndú; lsÍu'

² m%ia:dr u.ska ,nd.; yels f;dr;=re idlÉPd lrkak'

fldm¾ ;yvqj

îlrh

mermska f;,a

f;mdj

WIaK;aj udkh
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ksmqK;dj 12 ( nyq wjhúl øjH .fõIKh lrhs'

mÍlaIKh 02 ( ma,diaála øjH ;dmh yuqfõ yeisÍu'

wjYH øjH yd WmlrK (

mßudj 100 ml la jQ îlrh

WIaK;ajudkh ^300 oC Wmßu WIaK;ajh&

ùÿre l+r

f;mdj

mßlaIK k<h

È. m<, 5 cm la ne.ska jQ ùÿre len,s folla

fmd,s t;s,Ska $ fmd,s fm%dms,Ska

jelaia $ bá mkaoï i|yd fhdod.kakd mermSka jelaia

isoaOdka;h ( ma,diaála øjH iqÿiq .,d hdfï WIaK;ajhlg r;a lsÍfuka miq wjYH

yevh ,nd .; yels nj yd wÉpqfõ mDIaGfha iajNdjh u; ma,diaála

NdKavj, mDIaGfha ksudj r|d mj;sk whqre wOHhkh lsÍu'

ie,ls,su;a úh hq;= lreKq (

^1& by, WIaK;ajfha mermSka f;,a úisÍfuka ms<siaisï we;sùug bv we;s neúka

mÍCId wegjqfï ia:dhs;dj yd wk;=re we;s fkdjk whqßka mßyrKhg j.

n,d.; hq;=h'

^2& riosh WIaK;ajudkh ksjros oehs mÍCId lr .kak' we;eï WIak;ajudk wdYs%;j

ie,lshhq;= ;rï l%udxlk fodaI we;'

^3& fujeks WIaK;ajhloS riosh n,anhg ydks jqjfyd;a riosh jdIamhg ksrdjrKh

úh yelsh' tksid weia" kdih yd uqLh m%foaY i|yd iqÿiq wdrCIs; wdjrK

m<oskak'

l%uh ( ² mÍlaIK k<hg b;d l=vd len,sj,g lmd .;a fmd,s;Ska fyda fmd,s fm%dms,Ska

j,ska wdikak jYfhka .%Eï 1 -0'5 g m%udKhla we;=¿ lrkak'

² mermska f;,a we;s 100 ml îlrhg mÍlaIK k<h .s,ajd wdOdrlhla u.ska

fyd¢ka r|jkak' WIaK;ajudkh o wdOdrlh u.ska r|jd.kak'

² mermska f;,a we;s îlrh l%ufhka r;a lrkak'

² r;a lrk w;r ùÿre l+r u.ska fuu fmd,s t;s,Ska (PE) $ fmd,s fm%dms,Skays

(PP) fN!;sl .=Kdx. fjkia ùu y÷kd .kak' tu wjia:dj, § WIaK;ajh

igyka lr.kak'

² idïm,h øj wjia:djg m;a jk f;la r;a lr .kak' ^WIaK;ajh 270 oC l

Wmßuhla olajd r;a lrkak& øj wjia:dfõ § WIaK;ajh igyka lr .kak'
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² ùÿre ;yvq u; mermska jelaia ;=kS f,i w;=rkak' fï i|yd ùÿre ;yvq uo

f,i r;a lr mermska jelaia øj lrjd ùÿre mDIaGh mqrd taldldrj w;=rd .kak'

² ùÿre ;yvqj u;g b;d m%fõifuka øj jQ fmd,s fm%dms,Ska .,d taug i,iajkak'

th u; wfkla ùÿre ;yvqj ;nd m%fõiñka f;rmjkak' øj jQ fmd,s fm%dms,Ska

ùÿre ;yvq fol w;r jHdma; ù ;=kS ia;rhla jk mßÈ yels blaukska m%fõiï

iys; j f;rmjkak' w;a jeiqï m<|d isàu jeo.;a h'

² isis,a ùug ;nd ùÿre ;yvq fol fjka lr fmd,s fm%dms,Ska ksheÈh ,nd .kak'

² fmd,s t;s,Ska i|yd o fï wdldrhg u mßlaIKh l%shd;aul lrkak'

m%;sM,  (

² fuu PP yd PE ksheÈfha øj ùfï myiqj yd ùÿre l+rg oefkk Wl= nj

ii|kak' Tn ms<sfh, l< PP yd PE ksheÈj, mDIaÀl iqug nj" È,sfik iq¨

nj yd úksúo fmkSfï .=Kh;a ii|kak'

idlÉPdj (

² fuu mÍlaIKfha wvq mdvq y÷kd.kak' fuu mÍlaIKh ÈhqKq lsÍug Tnf.a

fhdackd bÈßm;a lrkak' tu fhdackd wkqj .=re;=ud yd idlÉPd lr Tnf.a

fhdackdj, id¾:l;ajh úuikak'

² ma,diaála NdKav ksIamdokfha oS øj fyda w¾O >k wjia:dj iqÿiq WIaK;ajhlg

r;a lsÍfï jeo.;alu idlÉPd lrkak'

² by< ÿiai%dù;dj ksid øj fyda w¾O >k wjia:dj i|yd ie,lsh hq;= mSvkhla

fhoSu u.ska wÉpqjg fuu WKq ialkaOh .,d hEug ie,eiaúh hq;= nj idlÉPd

lrkak'
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ksmqK;dj 15 ( n,h iy tys wdprK ms<sn| oekqu tosfkod cSú; wjYH;d i|yd

fhdod .kshs'

mÍlaIKh ( >Q¾K uq,O¾uh Ndú; lr w{d; Ndrhl w.h fiùu'

wjYH øjH yd WmlrK (

² óg¾ fldaÿj

² mä fmÜáh

² wdOdrlhla

² msyshd odrhla

² kQ,a len,s

² .,a leghla

isoaOdka;h (

óg¾ fldaÿj .=re;aj flakaøfhka iu;=,s; j mj;sk úg 0 jgd >Q¾Kfhka

          
2 0 1l w l w

            2 1

0

( )
w

l l
w



            y mx   wdldr fõ'

1l  g tosßj 2l m%ia;dr.; l< úg uQ, ,laIH yryd hk ir, f¾Ldjla

,efí' tys wkql%uKfhka my; oelafjk mßos wfiúh yel'

wkql%uK 
0

w

w


w  } 0w  « wkql%uKh

2l

1l



1l2l 0

0w
w

0w - mäfha nr

w  - .,a legfha nr

m%dfhda.sl l%shdldrlu -12

>Q¾K uq,O¾uh Ndú; lr w{d; Ndrhl w.h fiùu

1   

(cm)

l
2   

(cm)

l

.....          ......

.....          ......

.....          ......

.....          ......
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l%uh ( ² .,a legh f.k tys nrg wdikak nrlska hq;a mäh" mä fmÜáfhka f;dard

.kak' tajdg kQ,a len,s .eg .id .kak'

² msyshd odrh" wOdrlhl iú lr ta u; óg¾ fldaÿj ;sria j iu;=,s; j mj;sk

msysgqug f.k tkak' fldaÿfõ tu ,CIHh i,l=Kq lr ol=Kq mi hï ÿrlska

^ 1l & .,a legh t,ajd fldaÿj iu;=,s; jk f;la mäh fldaÿj osf.a iSreudre lr

t,ajd .kak' msyshd odrfha isg mäh t,aÆ ,laIHhg ÿr 2l  igyka lr .kak'

fuf,i 1l  w.h fyd| úisreula ,efnk fia w.h 6lg muK wod< 2l  w.hka

fidhd 1l  g tosßj 2l  m%ia;dr.; lrkak'

mdGdxl yd .Kkh (

² 1l  g tosßj 2l   m%ia;drfha wkql%uKh ,nd .kak' fï i|yd jk idOdrK

f¾Ldfõ .e<fmk ,CIH folla f;dard f.k wkql%uKh lrkak'

² by; isoaOdka;hg wkqj

 w  } wkql%uKh « 0w   u.ska w  .Kkh lrkak'

 mäfha ialkaOh « 0g w  nj fmkajd fokak'

m%;sM, (

² .,a legfha nr = ....... N fõ

idlÉPdj (

² ;=,djla Ndú;fhka .,a legfha ialkaOh uek nr .Kkh lrkak'

² mßlaIKfhka ,enqKq m%;sM,h thg fjkia kï thg fya;= úh yels lreKq

bosßm;a lrkak'

igyk (

² óg¾ fldaÿj .=re;aj flakaøfhka ;=,kh lrkq ,nkafka fldaÿfõ nr ksid

we;s jk >Q¾Kh Y=kH lr .ekSug nj fmkajd fokak'

² mäh fldaÿj u; fkd ;nd t,a,d ;nkafka nr l%shd lrk ,CIHhg ÿr ksjeros

j ,nd .ekSug nj fmkajd fokak'

² ialkaOh uekSug Ndú; lrk ridhksl ;=,d" f; o~q ;=,d" isjq o~q ;=,d" ;eá

;rdos hkdosfha Ndú; jkafka fuu uQ,O¾uh nj fmkajd fokak'

² mäfha nr .,a legfha nrg jvd fnfyúka fjkia jqjfyd;a 1l  yd 2l  i|yd

fyd| úiqreula iys; mdGdxl ,nd .; fkd yels nj fmkajd fokak'

1   

( )

l

cm

2   

( )

l

cm

.....          ......         .....          ......         .....          ......

.....          ......         .....          ......         .....          ......
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;dlaIKfõoh i|yd úoHdj    w'fmd'i' ^W'fm<& m%dfhda.sl l%shdldrlï ix.%yh
'

;dlaIK wOHdmk fomd¾;fïka;=j

ksmqK;dj 17 ( ksYap, iy p,s; jk ;r, ms<sn| oekqu tosfkod cSú; wjYH;d

iy ;dlaIKsl lghq;= i|yd fhdod .kshs'

mÍlaIKh 01( wdlsñãia uQ,O¾uh Ndú; lr >k øjHhl iy øjhl idfmalaI >k;ajh

fiùu'

wjYH øjH yd WmlrK (

² l,ïm wdOdrlh iys; f; o~q ;=,dj

² f,day l=Üáhla

² kQ,a lene,a,la

² c,h" îlrhla

² fmd,af;,a ^fyda fjk;a øjhla&

isoaOdka;h ( ² f,day l=Üáh jd;fha t,a,d we;s úg } m
1    

o
f; o~q ;=,dfõ oelafjk mdGdxlh

² f,day l=Üáh iïmQ¾Kfhka c,h
} m

2 
  o

;=< .s,S mj;sk úg mdGdxlh

² øjh ;=< iïmQ¾Kfhka .s,S
} m

3    

o jk úg
mj;sk úg mdGdxlh

² idfmalaI >k;ajh } jia;=fõ nr

  jia;=fõ mßudjg iudk c, mßudjl nr

wdlsñäia kshuhg wkqj

² jia;=fõ mßudjg iudk c, mßudjl nr } Wvql=re f;rmqu jk ksid"

² idfmalaI >k;ajh   }  jia;=fõ nr

      Wvql=re f;rmqu

}
}
}

l,ïm

wdOdrlh m
1

m
2

c,h øjh

P

kQ,

m
1

m%dfhda.sl l%shdldrlu -13

 wdlsñãia uQ,O¾uh Ndú; lr >k øjHhl iy øjhl idfmalaI >k;ajh fiùu'
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;dlaIKfõoh i|yd úoHdj    w'fmd'i' ^W'fm<& m%dfhda.sl l%shdldrlï ix.%yh
'

;dlaIK wOHdmk fomd¾;fïka;=j

² f,day l=Üáfha idfmalaI >k;ajh
1

1 2

m g

m g m g




1

1 2

m

m m




² øjfha idfmalaI >k;ajh } jia;=fõ mßudjg iudk øj mßudfõ nr

    
jia;=fõ mßudjg iudk c, mßudfõ nr

 } øjh u.ska we;s lrk Wvql=re f;rmqu

   
c,h u.ska we;s lrk Wvql=re f;rmqu

² øjfha idfmalaI >k;ajh 
1 3

1 2

m m

m m






l%uh ( ² rEmfha oelafjk mßos l,ïm wdOdrlh fïihg iú lr f; o~q ;=,dj wdOdrlh

u; ;nkak' ;=,d o~qj, Ndrhka Y=kHhg f.k ;=,d oKav Y+kH i,l=Kg
meñfKk f;la ;=,d ;eáhg my<ska jïmi p weKh lrljkak'

² ;=,d ;eáhg my<ska we;s fldlafla kQ,la .eg .id rEmfha mßos f,day l=Üáh
t,a,d ;=,dj ;=,kh lrkak' Bg wod< mdGdxlh m

1
 igyka lr .kak'

² f,day l=Üáh c,h ;=< iïmQ¾Kfhka .s,S mj;sk f,i o îlr m;=f,a fyda
ì;a;s u; iam¾Y fkd jk f,i o t,a,d ;=,dj ;=,kh jk mdGdxlh m

2
 ,nd

.kak'
² f,day l=Üáh øjh ;=< iïmQ¾Kfhka .s,S mj;sk úg mdGdxlh m

3
 by; mßos u

,nd .kak'
² isoaOdka;fha oelafjk mßos mdGdxl Ndú; lr øjfha iy f,dayfha idfmalaI

>K;ajh .Kkh lrkak'

mdGdxl yd .Kkh (

² f,day l=Üáh jd;fha t,a,d we;s úg ;=,dfõ mdGdxlh  1 (......)m g
² f,day l=Üáh c,fha iïmQ¾Kfhka .s,ajd we;s úg ;=,dfõ mdGdxlh

2 (......)m g
² f,day l=Üáh øjfha iïmQ¾Kfhka .s,ajd we;s úg ;=,dfõ mdGdxlh

3 (......)m g
mdGdxl Ndú; lr isoaOdka;fha oelafjk iólrK Ndú;fhka f,dayfha yd
øjfha idfmalaI >k;ajh .Kkh l< yel'

m%;sM, ( ² f,day l=Üáfha idfmalaI >k;ajh } '''''''''''''''''

² øjfha idfmalaI >k;ajh    } '''''''''''''''''''''

idlÉPdj (
² ,efnk m%;sM,h f,dayfha ienE idfmalaI >k;ajhg jvd fjkia ùug bv

we;s idOl u;= lr .ekSug fhduq lrkak'
² f,day l=Üáh l=yr iys; jia;=jla kï ,efnkqfha uOHkH >k;ajh nj u;=

lr .ekSug bv i,ikak'
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;dlaIKfõoh i|yd úoHdj    w'fmd'i' ^W'fm<& m%dfhda.sl l%shdldrlï ix.%yh
'

;dlaIK wOHdmk fomd¾;fïka;=j

V
1

V
2

f,dayh
l=yrh

d - m%;sM, u; ,efnk >k;ajh

D - i;H >k;ajh

igyk (
² fidhd .;a idfmalaI >k;ajh c,fha >k;ajfhka .=K lr >k;ajh fiúh

yels nj fmkajd fokak'
² f,dayfha ienE >k;ajh iy mÍlaIK m%;sM, u; ,enqKq f,day l=Üáfha idfmalaI

>k;ajh weiqßka f,day l=Üáfha l=yrhla we;skï tys mßudj fiùug m%dfhda.sl

j fuh Ndú; l< yels nj o fmkajd fokak'

1 2

1

1

               

             

1 1

V v v

m m
v

d D

m v
d D
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;dlaIKfõoh i|yd úoHdj    w'fmd'i' ^W'fm<& m%dfhda.sl l%shdldrlï ix.%yh
'

;dlaIK wOHdmk fomd¾;fïka;=j

ksmqK;dj 18 ( iajNdj ksIamdok yd tajdfha ksiaidrK úê úu¾Ykh lrhs'

mÍlaIKh 01 ( lvodis j¾Kf,aL Ys,amh u.ska Ydl m;%j, wvx.= j¾K fjka lsÍu'

wjYH øjH yd WmlrK (

² j¾Kf,aL Ys,am lvodis ^zzfpdÉudka ìgdZZ&

² îlrhla fyda cEï fnda;,hla

² fmÜá% ÈiShla

² ñkqï irdjla ̂ 10 ml&

² flaYsl k<hla

² jxf.äh iy fuda,

² mekai,la iy rE,la

² fu;fkda,a

² fylafiaka

² iqÿ lvodish

isoaOdka;h ( .;sl yd iaÓ;sl l,dmh hk fol u øj jk wjia:dfõ oS úfNaokh$Partition
hk ixl,am u.ska ñY%Khla tajdfha O%eùh;dj h u; tys ixrplj,g fjka

ùu isÿ fõ'

l%uh ( ² fu;fkda,a 8 ml iy fylafiaka 2 ml îlrhlg fyda cEï fnda;,hg oud tys
lg fmÜá% §ishlska jid ;nd ødjl l=àrh idod .kak'

² 8 cm « 4 cm m%udKhg j¾Kf,aL Ys,am lvodishla lmd ilid .kak' tys
mokï f¾Ldj mekai,lska we| .kak' fuys lgq igykla iqÿ lvodishl we|
.kak'

² fld< meye;s Ydl m;% lsysmhla ̂ Wod( ksú;s& jxf.ähl oud fu;fkda,a iaj,amh
ne.ska fhdod wUrd .kak'

² fuh fmrd idkaø fmrkhla ,nd .kak'
² flaYsl k<hla wdOdrfhka j¾Kf,aL lvodisfha mokï f¾Ldj u; idod .;a

m;% hqI ìxÿ lsysmhla tl u; tl ;nkak' fuf,i ,m folla j¾Kf,aL
lvodish u; ;nd .kak' ^idïm, folla&

² fuh ødjl l=àrfha my; rEmfha mßÈ nyd ødjl fmruqK lvodish u; by<g
.uka lrk whqre ksÍlaIKh lrkak' ^j¾Kf,aL lvodish ødjl ñY%Kh u;

isria j ;nd .ekSu i|yd lvodis lgq Ndú; l< yels h'&

fmÜá% §ish

Ydl m;% hqI ,m

mokï f¾Ldj

ødjl ñY%Kh

m%dfhda.sl l%shdldrlu -14

lvodis j¾Kf,aL Ys,amh u.ska Ydl m;%j, wvx.= j¾K fjka lsÍu'
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;dlaIKfõoh i|yd úoHdj    w'fmd'i' ^W'fm<& m%dfhda.sl l%shdldrlï ix.%yh
'

;dlaIK wOHdmk fomd¾;fïka;=j

² ødjl fmruqK j¾Kf,aL lvodisfha by< fl<jr isg 1 cm my< olajd meñKs

úg ødjl l=àrfhka lvodish bj;a lr ødjl fmruqK o fjka jQ j¾Kl o

mekai,fhka we| .kak' oeka lvodish uo mjfka úh,d .kak'

1cm ødjl fmruqK

j¾Kh I

j¾Kh II

j¾Kh III

mokï f¾Ldj

   idïm, 1   idïm, 2

m%;sM, (

² idïm,a 1 iy 2" j¾K I, II, III hk f,i meyeos,s f,i fjka ùu isÿ ù we;'

² idïm,a 1 yd 2 tl u wdldrhg fjka ùu isÿ ù we;af;a tl u idïm,hl ksid

neúks'

idlÉPdj (

² fuys os idïm,j, j¾K I, II, III  f,i meyeos,s f,i fjka ùug Ndú; lrk

,o ødjl ñY%Kh iy tys wkqmd;h jeo.;a jk nj fmkajd fokak'

² idïm, j¾Kj,g meyeos,s f,i fjka jk ksid tajd ksÍlaIKhg oDYH wdOdr

ødjl wjYH fkd jk nj meyeos,s lrkak'

² j¾Kf,aL lvodish" îlrh fyda cEï fnd;,a ;=< isria j ;nd .ekSu i|yd os.

lvodis lgq 2 la Ndú; l< yels nj fmkajd fokak'

igyk (

² idïm,a 1 iy 2 i|yd j¾Kh I, II yd III  g Rf w.h .Kkh lr tajd ii|d

n,kak'

² idïm,h jeä m%udKhla j¾K f,aL m;%h u; ;enq úg tajd fjka jk wdldrh

ksÍlaIKh lrkak'

² ødjl ñY%Kfha wkqmd; fjkia lrñka ñY%Kh tys ixrplj,g fjka jk

wdldrh ksßlaIKh lrkak'
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;dlaIKfõoh i|yd úoHdj    w'fmd'i' ^W'fm<& m%dfhda.sl l%shdldrlï ix.%yh
'

;dlaIK wOHdmk fomd¾;fïka;=j

ksmqK;dj 18 ( iajNdj ksIamdok yd ksiaidrK úê úu¾Ykh lrhs'

mÍlaIKh 02 ( f;a fld<j,ska lef*aka ksiaidrKh lr .ekSu

wjYH øjH yd WmlrK (

² f;a fld< 12 g

² wdiq; c,h 150 ml

² fidaähï ldnfkaÜ 10 g

² ks¾c,Sh fidaähï i,af*aÜ

² vhslaf,dafrdfuf;ka 45 ml

² fíreï mqkS,hla

² îlrhla ̂ 400 ml&

² mqkS,hla

² nkaika odylhla

² f;a fmrkhla

² nqlak¾ mqkS,h iy ma,dial=j

² c, pQIK fmdïmhla

² fmryka lvodis

² WIaK;ajudkh

² ÿï l+vqj ̂ Fume hood&

isoaOdka;h   ( iajdNdúl m%Njhlska oaú;shSl mßjD;a;chla fjka lr" msßisÿ lr iaÒr j

y÷kd .ekSu'

l%uh ( ² wdiq; c,h 150 ml iy fidaähï ldnfkaÜ 10 g îlrhlg ̂ 400ml& oud fyd¢ka

Èh jk ;=re r;a lrkak' thg f;a fld< 12 g oud úkdä 30 la muK r;a lrkak'

^fuys § WIaK;ajh 900- 950 C w;r mj;ajd .kak&

² f;a ødjKh u`ola ksjqKq miq ^500 C muK& f;a fmrkhla wdOdrfhka fmrd

.kak' ,efnk ;o meye;s ødjKh ldur WIaK;ajhg isis,a lr .kak'

² vhslaf,dafrdafuf;aka ødjKfhka 15 ml muK by; isis,a f;a ødjKhg fiñka

tl;= lrñka l%udKql+, j l,jï lr .kak' ^fõ.fhka ñY% lsÍfuka fmK

iys; ff;f,daohla ̂Emulsion& iEfoa&'

² fuu ñY%Kh fíreï mqkS,hg ^Separatory funnel& oud ia;r fol fjka jQ miq

my< ldnksl ia;rh ^vhslaf,dardfuf;ka& fjka lr .kak'

² kej;;a fíreï mqkS,fha we;s c,Sh ia;rhg vhslaf,dafrdafuf;ka 15 cm3

ne.ska f; j;djla fhdod c,Sh ia;rfha we;s lef*aka ksiaidrKh lr .kak'

² by; ,efnk ldnksl ia;r ;=k tlg tl;= lr .kak' fuhg ks¾c,Sh fidaähï

i,af*aÜ oukak' ̂ fuúg ldnksl ia;rfha c,h ;snqkfyd;a bj;a fõ'& fidaähï

i,af*aÜ fkd jefgk fia ldnksl ødjKh úh<s îlrhlg iSrefjka fmrd

.kak'

m%dfhda.sl l%shdldrlu -15

f;a fld<j,ska lef*aka ksiaidrKh lr .ekSu
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;dlaIKfõoh i|yd úoHdj    w'fmd'i' ^W'fm<& m%dfhda.sl l%shdldrlï ix.%yh
'

;dlaIK wOHdmk fomd¾;fïka;=j

² c, ;dmlhl ;nd vhslaf,dfrda fuf;ka jdIam lr yßkak' ̂ fuys § ÿï l+vqjla

^Fume hood& Ndú; lsÍu iqÿiq h&'

² fuys § îlrfha ;ekam;a jk lef*aka 90]la muK msßisÿ h' fuh wixY=oaO

lef*aka ^Crude Product& f,i ye|skaúh yel'

² fuu lef*aka 95] t;fkda,aj, ^1 g lef*aka i|yd 5 ml&  Èh lr

mqk¾iaMálSlrKh ̂ Recrystalization& lr ixY=oaO lef*aka ,nd .kak'

² ksiaidrKh lr .;a lef*akaj, ixY=oaO;dj h ;SrKh lsÍu i|yd tys øjdxlh

ks¾Kh lrkak' fuys § mer*ska f;,a ;dmlhla Ndú; lrkak'

^lef*akaj, ;dmdxlh 2270- 228 0C fõ&

² ixY=oaO lr .;a lef*aka yd wixY=oaO lef*aka f.k ;=kS ia;r j¾Kf,aL Ys,amh

wdOdrfhka úYaf,aIKh lrkak'

m%;sM, (

² ixY=oaO" iqÿmdg" iaMàlsh lef*aka thg wdfõKsl .kaOhla iu. ,nd.; yel'

² f;a fld<j, lef*aka j,g wu;r j gekska wdoS ;j;a oaú;Sh mßjD;a;c we;'

fuh vhslaf,dafrdaóf;aka j,g meñKSu j,lajd .ekSu i|yd" NdIañl fidaähï

ldnfkaÜ ødjKhlg f;a fld< oud f;a ødjKh idod .kq ,efí' túg gekska

wdÈfha fidaähï ,jKh iEoS" c,Sh øjdKh ;=< osh jk w;r vhsflaf,dafrda

óf;aka j,g fkd meñfKa'

² f;a ødjKfha wvx.= lef*aka by< m%udKhla vhslaf,dafrdafuf;aka j,g ,nd

.ekSu i|yd th fldgia jYfhka f;a ødjKhg tl;= lrkq ,efí'

idlÉPdj (

² f;a iy vhslaf,dafrdafuf;aka ñY% lsÍfï § ff;f,daoh iEoSu j,lajd .; hq;=

fõ' ke;fyd;a c,Sh ia;rh ldnksl ia;rfha fjka lr .ekSug wmyiq fõ'

igyk (

² ixY=oaO lef*aka iy wixY=aoO lef*aka ;=kS ia;r j¾K f,aL Ys,amh wdOdrfhka

úYaf,aIKh lrkak' tu.ska Tn Ndú; l< l%ufha jdis wdjdis idlÉPd lrkak'
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;dlaIKfõoh i|yd úoHdj    w'fmd'i' ^W'fm<& m%dfhda.sl l%shdldrlï ix.%yh
'

;dlaIK wOHdmk fomd¾;fïka;=j

c,h

we;=<g

jg wä ma,dial=j

Wmhqla;h

,sì.a lkafvkairh

lrdnq keá
¬

c,h

c,h bj;g

wdi%;h

ksmqK;dj 18 ( iajNdj ksIamdok yd ksiaidrK úê úu¾Ykh lrhs

mÍlaIKh 03 ( lrdnq keáj,ska bhqðfkda,a ksiaidrKh lr .ekSu'

wjYH øjH yd WmlrK (

² l=vq lr.;a lrdnq keá 15 g

² vhslaf,dafrdafuf;ka 45 ml

² ks¾c,Sh ue.akSishï i,af*aÜ

² ùÿre len,s fyda Fumic stone

² wdiq; c,h 150 ml

² îlr 3 ^100 ml&

² jg wä ma,dial=j ^500 ml&

² ñkqï irdjla ̂ 50 ml&

² fíreï mqkS,h ̂ Separatory Funnel&

² ÿï l+vqj ̂ Fume hood&

² lkafvkairh

² fla;= ma,dial=j ^50 ml&

² WIaK;ajudkhla

isoaOdka;h ( ;dmdxlj, fjki wdOdr fldg f.k wdijkh Ndú;fhka øj fjka

lr .ekSu iy msßisÿ lr .ekSu'

l%uh ( ² l=vq lr .;a lrdnq keá 15 g jg wä ma,dial=jg oukak' fuhg wdi%; c,h 150

ml muK o ùÿre len,s fyda Fumic Stone oud wdijkh lrkak'

² fuys § ,efnk M,h ^wdi%;h& îlrhg tl;= lrkak'

² by; wdi%;h fíreï mqkS,hg oud vhslaf,dfrdfuf;aka ^ldnksl ødjlh&

15 ml oud fyd¢ka fid,jkak'

² ldnksl ia;rh ^fuys bhqðfkda,a wvx.=h& úh<s îlrhlg tl;= lrkak'

² b;sß c,Sh ia;rhg kej; fo j;djla vhslaf,dafrda fuf;ka 15 ml ne.ska

fhdod fíreï mqkS,h u.ska fjka lr f.k ldnksl ia;r tlg tl;= lr

.kak'

² fuhg ks¾c,Sh ue.akSishï i,af*aÜ fhdokak' miqj ldnksl ia;rh ue.akSishï

i,af*aÜ fkd jefgk fia úh,s îlrhlg iSrefjka fmrd .kak' fuh c,

;dmlhl ;nd vhslaf,dafrdafuf;aka jdIam lr yßkak' ̂ fuh ÿï l+vqj ;=< isÿ

m%dfhda.sl l%shdldrlu -16

lrdnq keáj,ska bhqðfkda,a ksiaidrKh lr .ekSu'
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;dlaIKfõoh i|yd úoHdj    w'fmd'i' ^W'fm<& m%dfhda.sl l%shdldrlï ix.%yh
'

;dlaIK wOHdmk fomd¾;fïka;=j

lrkak&

² lymdg f;,la f,i bhqðfkda,a ,efí' fuh ,dlaIKsl .kaOfhka y÷kd

.kak'

² ksiaidrKh lr .;a bhqðfkda,aj, ixY=oaO;dj ;=kS ia;r j¾Kf,aL Ys,amh

u.ska mÍlaId l< yels h' tys § idïm, øjH mÍlaId l< hq;= h'
1' ksiaidrKh lr .;a bhqðfkda,a
2' md,s; bhqðfkda,a

3' ksiaidrKh lr .;a bhqðfkda,a iy md,s; bhqðfkda,a 1#1 ñY%Kh

m%;sM, (

² lymdg j¾Kfhka iy wdfõKsl .kaOfhka hq;a bhqcsfkda,a f;,a y÷kd .kak'

² ;=kS ia;r j¾Kf,aL Ys,amh Ndú;fhka bhqcsfkda,aj, ixY=oaO;dj ms<sn| j

idlÉPd lrkak'

idlÉPdj (

² c,h iu. ñY%ù we;s bhqcsfkda,a keu;s i.kaO f;,a" fíreï mqkS,hla wdOdrfhka

ldnksl ia:rhg fjkalr .;a miq tys ñY% ù we;s  wjidk c, ì|s;s m%udKh

bj;a lr .ekSug ks¾c,Sh ue.aksishï i,af*aÜ oeñh hq;= fõ'

igyk (

² wdijkh isÿ lsrSfï oS ùÿre WmlrK jdhqf.da,hg ksrdjrKh lsÍu wksjd¾h

jkafka fuys oS we;s úh yels mSvkh wvq lr .ekSughs' tfia fkd jqjfyd;a

mSvkh jeä ù fuh mqmqrd hd yel'

² fuh c,Sh wdijkh ̂ Water distillation) f,i o y÷kajkq ,efí'
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;dlaIKfõoh i|yd úoHdj    w'fmd'i' ^W'fm<& m%dfhda.sl l%shdldrlï ix.%yh
'

;dlaIK wOHdmk fomd¾;fïka;=j

ksmqK;dj 18 ( iajNdj ksIamdok yd ksiaidrK úê úu¾Ykh lrhs

mÍlaIKh 04 ( wdvf;davd fld<j,ska we,alf,dhsv ksiaidrKh lsÍu

wjYH øjH yd WmlrK (

² wdvf;davd fld< 3 - 4 la muK

² 10] weisála wï,h

² wefudakshd ødjKh

² vhslaf,dafrdafuf;aka 45 ml

² v%e.ka fvdfrd*a ødjKh ̂ Dragondroff&

² ;=kS ia;r j¾Kf,aL Ys,am lod

² Soxhlet  apparatus

² fmryka lvodis

² rjqï wä ma,dial=j

² ñkqï irdjla ̂ 25 ml&

isoaOdka;h ( fidlaia,Ü WmlrKh wdOdrfhka ødjH;dj wvq øjHhl idkaø

ksiaidrlhla" l=vd ødjl mßudjla Ndú; fldg ,nd .ekSu'

l%uh ( ² wdvf;davd fld< isyska j lmd .kak' fïjd fmryka lvodishla wdOdrfhka

idod .;a f.dgqjla ^;sïn,a& ;=<g oud th wegjqu ;=< ;nkak'

² jg wä ma,dial=jg 10] weisála wï,h 50 ml muK f.k rEmfha mßÈ WmlrK

ilid .kak'

² úkdä 20 la muK m%;sjdy ^Reflux& lrkak' fuúg jg wä ma,dial=fõ we;s

weisála wï,h l%ufhka fld<mdg fõ' ødjK ñY%Kh ldur WIaK;ajhg isis,a

lr wefudakshd ødjKh tl;= lrñka NdIañl lrkak ̂ ødjKh NdIañl l< úg

r;= ,sÜuia ks,a meyehg yrjhs'&

j;=r t<shg .ekSu

j;=r we;=<g heùu
lkafvkairh

lvodis f.dgqj

isyska j lmd .;a
wdvf;dav fld<

jg wä ma,dial=j

(Water out)

(Water in)

(Condenser)

(Thimble)

(Solid)

(Round bottom flask)

Soxhlet

m%dfhda.sl l%shdldrlu -17

wdvf;davd fld<j,ska we,alf,dhsv ksiaidrKh lsÍu
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;dlaIKfõoh i|yd úoHdj    w'fmd'i' ^W'fm<& m%dfhda.sl l%shdldrlï ix.%yh
'

;dlaIK wOHdmk fomd¾;fïka;=j

² fuu ñY%Kh fíreï mqkS,hg oud thg vhslaf,dafrdafuf;aka 15 ml oud fyd¢ka

fid,jd ldnksl ia;rh ^vhslaf,dafrda fuf;aka& fjka lr .kak' b;sß c,Sh

ødjKhg ;j;a fo j;djla vhslaf,dafrda fuf;aka 15 ml ne.ska fhdod fid,jd

by; mßÈ u ldnksl ia;rh fjka lr .kak' ldnksl ødjK fldgia ish,a,

tlg tl;=  lrkak'

² ldnksl ødjlh c, ;dmlhl ;nd jdIamS lrkak' túg we,alf,dhsv ñY%Kh

,efí'

² fuu ksiaidrKh lr .;a we,alf,dhsv ;=kS ia;r j¾Kf,aL Ys,amh u.ska

úYaf,aIKh lrkak' fuys § ødjl ñY%Kh f,i vhslaf,dafrdafuf;aka yd

fu;fkda,a ^8(2& ñY%Khla Ndú; lrkak'

² we,afld,hsv m%udKh Dragondroff ødjKh u.ska ksÍlaIKh l< yels h'

^we,alf,dhsv Dragondroff iu. r;= ÿUqre j¾Khla ,nd foa& ke;fyd;a fuu

;=kS ia;rh whäka n÷kla ;=< oud ,efnk j¾Kj;a ,m ksÍlaIKh l< yels h'

m%;sM, (

² fuys oS ,nd .kakd we,alf,dhsv ñY%Kh ;=kS ia;r j¾Kf,aL Ys,amh u.ska

úYaf,aIKh lr ,efnk oaú;shSl mßjD;a;c i|yd Rf w.h .Kkh lrkak'

² fuys oS ,efnk oaú;shSl mßjD;a;c .Kk y÷kd .kak'

idlÉPdj (

² fidlaia,Ü WmlrKh Ndú;fha we;s jdis yd wjdis idlÉPd lrkak

igyk (

² Tn úoHd.drfha Dragondroff ødjKh fkdue;s kï ta fjkqjg whäka n÷kla

o Ndú; l< yelsh'

² fidlaia,Ü WmlrKh fjkqjg idudkH wkaoug m%;sjdy lsßfuka o wdvf;dav

ksiaidrlh ,nd yelsh'

² l%u fofla oS u ,efnk M, y÷kd.kak'
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;dlaIKfõoh i|yd úoHdj    w'fmd'i' ^W'fm<& m%dfhda.sl l%shdldrlï ix.%yh
'

;dlaIK wOHdmk fomd¾;fïka;=j

ksmqK;dj 20 ( mod¾:fha hdka;s%l .=K ms<sn| oekqu udkj wjYH;d i|yd fhdod

.kshs'

mÍlaIKh 01 ( rn¾ nghla Ndú; lr rn¾j, hx udmdxlh fiùu'

wjYH øjH yd WmlrK (

² rn¾ nghla

² óg¾ fldaÿjla

² ;=,d ;eáhla

² mä fmÜáhla

² wdOdrlhla

² lïì len,s

² p, wkaùlaIh

isoaOdka;h ( hx udmdxlh } wd;kH m%;Hdn,h

   
 wd;kH úl%shdj

0

0

0

0

0

0
0

            

     

     

o

F
Ay

e
l

F mg

e l l

l

l

lmg
y

A l l

glo
l l

Ay

gl
l m l

Ay

y mx c





 



 


 

 

 

 kj os.

 -  

 wdldr fõ'

m g tosßj l m%ia;drfha wkql%uKh u.ska y fiúh yel'

wkql%uKh 
0gl

Ay


0gl
y

A


wkql%uKh

l%uh ( ² rn¾ k<h f.k rEmfha mßos wdOdrlhl t,a,d tys my< fl<jrg ;=,d

;eáhla .eg .ikak'

m

m

l

uq,a os.

m%dfhda.sl l%shdldrlu -18

rn¾ nghla Ndú; lr rn¾j, hx udmdxlh fiùu''
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;dlaIKfõoh i|yd úoHdj    w'fmd'i' ^W'fm<& m%dfhda.sl l%shdldrlï ix.%yh
'

;dlaIK wOHdmk fomd¾;fïka;=j

² k<h hka;ñka weoS mj;sk fia w{d; Ndrhla ;=,d ;eáhg tlalr lïì len,s

folla u.ska ngfha ie,lsh hq;= mr;rhla we;s j fhduq ,CIH folla ilid

.kak' th bosßfhka ñg¾ fldaÿj isria j iú lr .kak' fhduq ,CIH fol w;r

uq,a os. l
0
 igyka lr .kak'

² ;=,d ;eáhg Ndr (m) tla lrñka kj os. (l) mdGdxl lsysmhla ,nd .kak'

Ndrhka tlsfkl bj;a lrñka o mdGdxl kej; ,nd .kak' uOHkHh u.ska l

fidhd f.k m g tosßj l m%ia;dr.; lrkak' m%ia;drfha wkql%uKh u.ska y

fiùu i|yd my; i|yka wu;r mdGdxl ,nd f.k A .Kkh lr .kak'

² p, wkaùCIh Ndú;fhka ngfha wNHka;r yd ndysr úIalïNh fidhd .kak'

 

2 22 2

2 2
2 1

( ) ( )
2 2

4

d d
A

d d

 



 

 

p, wkaùCIfha yria lïì a,b,c,d msysgqïj, oS mdGdxl a,b,c,d f,i .;a úg

d
1
 = c-b

d
2
 = d-a

mdGdxl yd .Kkh (

² rn¾ ngfha i,l=K w;r uq,a os. = (...............) mm

ngfha yrialv i|yd mdGdxl

a msysgqu mdGdxlh              = ................. mm

b msysgqu mdGdxlh              = ................. mm

c msysgqu mdGdxlh              = ................. mm

d msysgqu mdGdxlh              = ................. mm

mdGdxlj,g wkqj A  .Kkh lrkak' tla lrk ,o ialkaOh wkqj kj os. l

my; mßos w.h j.= .; lrkak'

 (i)    (ii)  (iii)   (iv)   (v)   (vi)

tla l< ialkaOh  (g) '''''''' ''''''' '''''''' '''''''' ''''''''' ''''''''

I kj os. ^nr tla lrñka hk wjia:dj& mm '''''''' ''''''' '''''''' '''''''' ''''''''' ''''''''

II kj os. ^nr bj;a lrñka hk wjia:dj& mm '''''''' ''''''' '''''''' '''''''' ''''''''' ''''''''

kj os. ̂ uOHkHh& (l) mm '''''''' ''''''' '''''''' '''''''' ''''''''' ''''''''

d
2

 
d

1

a b c d
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;dlaIKfõoh i|yd úoHdj    w'fmd'i' ^W'fm<& m%dfhda.sl l%shdldrlï ix.%yh
'

;dlaIK wOHdmk fomd¾;fïka;=j

m g tosßj l m%ia;drfha wkql%uKh ,nd .;a úg

         
0gl

y
A


wkql%uKh     iólrKh wdOdrfhka y .Kkh lrkak'

m%;sM, (

² rn¾j, hx udmxlh = ..........Nm-2

idlÉPdj (

² iudkqmd;sl iSudj blau jk f;la nr tla l< fyd;a I yd II wjia:dfõ mdGdxl

fjkia jk neúka m%;sM,h fodaI iys; jk nj fmkajd fokak' rn¾ nghg

jrlg tla l< hq;= ialkaOh ú;;sh wkqj ;SrKh lsßug fhduq lrkak'

igyk (

² mdGdxl myiq tallj,ska ,nd .;a; o hx udmdxlh fiùug w.hka wdfoaY

lsßu i|yd iïu; tall Ndú; l< hq;= h'

² rn¾ ngh weoSu ksid yrialv j¾.M,h fjkia ùu fkd ie,lsh yels ;rï

l=vd jk fia nr tla lsÍug m%fõiï úh hq;= h'
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;dlaIKfõoh i|yd úoHdj    w'fmd'i' ^W'fm<& m%dfhda.sl l%shdldrlï ix.%yh
'

;dlaIK wOHdmk fomd¾;fïka;=j

ksmqK;dj 21 ( úÿ,s WmlrK kv;a;= lsÍu iy mßm: ie,iqï lsÍu i|yd úoHq;h

ms<sn| oekqu fhdod .kshs'

mÍlaIKh 01 ( nyq ógrh Ndú;fhka ñkqï ,nd .ekSu

1' úúO Odrd uekSu

2' úúO úNj wka;r uekSu

3' úúO m%;sfrdaO uekSu

wjYH øjH yd WmlrK (

² nyq ógrhla

² 2  m%;sfrdaO 3la

² 5K m%;sfrdaO 3la

² 6V welshqñf,agrhla

² Odrd kshdulhla (0-100)

² iaúphla

² iamSlr iïnkaOl hq., 4 la (2 gang speaker connectors)

² ma,hsjqâ ,S lene,a,la (15cm x10cm)

² iïnkaOl lïì

isoaOdka;h ( my; rEmfha oelafjk mßm: Odrd yd úNj wka;r uekSug o 2-w iy

2-wd rEmj, oelafjk m%;sfrdaOl iul m%;sfrdaOh uekSug o" Ndú; l<

yels h'

l%uh ( ² úúO Odrd uekSug nyq ógrfha iaúph Odrd mrdihg fhduq lrkak' imhd we;s

iamSlr iïnkaOl iú l< mqjrej u; 1 rEmfha fmkajd we;s mßm:h wgjkak'

1' C yd D w.% iïnkaO lr A yd B w.%j,g nyq ógrfha w.% iïnkaO lr

mßm:h ;=<ska .,k Odrdj uek igyka lr .kak'

m%dfhda.sl l%shdldrlu -19

nyq ógrh Ndú;fhka ñkqï ,nd .ekSu'

( )

A

B

C D

E F

G H

2

2

2

15K

15K

15K 15K

15K

15K

15K 15K 15K

15K

15K

15K

1- rEmh

2-w rEmh

2-wd rEmh
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;dlaIKfõoh i|yd úoHdj    w'fmd'i' ^W'fm<& m%dfhda.sl l%shdldrlï ix.%yh
'

;dlaIK wOHdmk fomd¾;fïka;=j

2' E yd F w.% iïnkaO lr A yd B w.%j,g nyq ógrfha w.% iïnkaO lr mßm:h

;=<ska .,k Odrdj uek igyka lr .kak'

3' A yd B w.%;a E yd F w.%;a iïnkaO lr C yd D w.%j,g nyq ógrfha w.%

iïnkaO lr GCDH fldgi ;=<ska .,k Odrdj uek igyka lr .kak'

4' A yd B w.%;a C yd D w.%;a iïnkaO lr EF w.%j,g nyq ógrfha w.% iïnkaO

lr GEFH fldgi ;=<ska .,k Odrdj uek igyka lr .kak'

² úúO úNj wka;r uekSug nyq ógrfha iaúph úNj mrdihg fhduq lrkak'

5' A yd B w.%;a C yd D w.%;a iïnkaO lr B yd G w.%j,g;a G yd H w.%j,g;a

nyq ógrfha w.% fjka fjka j iïnkaO lr B yd G w;r;a G yd H w;r;a

úNj wka;r uek igyka lr .kak'

6' A yd B w.%;a E yd F w.%;a iïnkaO lr B yd G w.%j,g;a G yd H w.%j,g;a

nyqógrfha w.% fjka fjka j iïnkaO lr B yd G w;r;a G yd H w;r;a

úNj wka;r uek igyka lr .kak'

7' A yd B w.%;a C yd D w.%;a E yd F w.%;a iïnkaO lr B yd G w.%j,g;a G yd

H w.%j,g;a nyqógrfha w.% fjka fjka j iïnkaO lr B yd G w;r;a G yd

H w;r;a úNj wka;r uek igyka lr .kak'

² úúO m%;sfrdaO uekSug nyq ógrfha iaúph m%;sfrdaO mrdihg fhduq lrkak'

m%;sfrdaO uekSu i|yd nyq ógrh iSreudre lrkak'

8' iamSlr iïnkaOl iú l< mqjrej u; 2-w rEmfha oelafjk wdldrhg

fY%aKs.; j  m%;sfrdaOl iïnkaO lr fl<jrj,a nyq ñgrhg iïnkaO lr

tla tla wjia:dfõ m%;sfrdaOh uek igyka lr .kak'

9' tu mqjrej Ndú; lr 2-wd rEmfha oelafjk wdldrhg iudka;r .; j

m%;sfrdaOl iïnkaO lr tla tla wjia:dfõ m%;sfrdaOh uek igyka lr

.kak'

      mdGdxl yd .Kkh

wjia:dj    1        2        3      4

           Odrdj I (A)

      wjia:dj                  5                       6                       7

 BydG w;r GydH w;r BydG w;r GydH w;r BydG w;r GydH w;r

   úNj wka;rh (V)

iul m%;sfrdaOh

wjia:dj  m%;sfrdaO iïnkaOh    1 wjia:dj   2 wjia:dj  3 wjia:dj

           fY%aKS.;

           iudka;r.;

m%;sfrdaOh
^&

m%;sfrdaOh
^&
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;dlaIKfõoh i|yd úoHdj    w'fmd'i' ^W'fm<& m%dfhda.sl l%shdldrlï ix.%yh
'

;dlaIK wOHdmk fomd¾;fïka;=j

² 1"2"3 iy 4 wjia:dj,oS mßm:fha tla tla fldgia ;=<ska .,k Odrd iy 5"6"7

wjia:dj,os  mrsm:fha úúO m%;sfrdaO iy m%;sfrdaO iïnkaO;d w;r úNj

wka;r ́ ï kshuhg wkqj .Kkh lrkak' mßCIKfhka ,enqKq m%;sM, .Kkh

,enqKq m%;sM, yd ieif|aoehs n,kak'

² 8 iy 9 wjia:dj,os ,enqKq iul m%;sfrdaOfha w.h yd iïnkaê; tla tla

m%;sfrdaOj, w.hka w;r ir, iïnkaO;djla f.dvk.kak' tfia ,enqKq

iïnkaOh fY%aKs.; yd iudka;r.; m%;sfrdaOj, iul m%;sfrdaOh i|yd we;s

iïnkaO yd .e<fma oehs n,kak'

m%;sM, (

² Odrd uekSug nyq ógrh mßm:hg fY%aKs.;j iïnkaO lrhs'

² úNj wka;r uekSug nyq ógrh iïnkaO lrkafka tu mßm: fldgig

iudka;r.;jhs'

idlÉPdj (

² m%;sfrdaO fY%AKs.;j we;s úg iul m%;sfrdaOh ,efnkqfha tla m%;sfrdaOl w.h

m%;sfrdaO ixLHdfjka .=K lsÍfuks'

² m%;sfrdaO iudka;r.;j we;s úg iul m%;sfrdaOh tla m%;sfrdaOhl w.hla

m%;sfrdaO ixLHdjka w;r wkqmd;hg iudk fõ'

² úNj wka;r uekSfïoS m%dfhda.slj ,efnk w.h;a" .Kkfhka ,efnk w.h;a

iq̀: fjkila we;s úh yelsh' ta iïnkaOj Tnf.a woyia olajkak' fjda,aàh;djh

jvd ksrjoHj ueksh yels l%uhla $ WmlrK fhdackd lrkak'

igyk (

² úúO Odrd iy úúO úNj wka;r ueksug nyq ógrh Ndú; lrk úg tys N%uK

iaúph wod< mrdij,g fhduq l< hq;= w;r jeäu mrdifhka wdrïN lr iqÿiq

wvqu mrdih ,efnk ;=re N%uK iaúph ilia lrkak'

² újsO m%;sfrdaO uekSug nyq ógrh Ndú; lrk úg tys N%uK iaúph m%;sfrdaO

mrdihg fhduq jk fia lrljkak'

nyq ógrfha w.% ¨yqj;a lr o¾Ylh m%;sfrdaO mrdifha Y+kH lrd t<fò oehs

n,kak' tfia fkdfõ kï o¾Ylh Y+kH lrd t<fUk ;=re úp,H m%;sfrdaOh

lrljkak' bka miq nyq ñgrfha w.% m%;sfrdaOfha w.% yd iam¾Y lrkak' o¾Ylfha

oelafjk mdGdxlfhka wod< m%;sfrdaOfha w.h ,efí' fuysoS o jeäu mrdifhka

mgka f.k iqÿiq wvqu mrdih ,efnk ;=re N%uK iaúph ilia lrkak'

² úp,H m%;sfrdaOh wju jk fia ilia l< úg o o¾Ylh m%;sfrdaO mrdifha

Y+kH lrd fkdt<fò kï nyq ógrhg w¨;a fldaIhla fhosh hq;= nj

i,lkak'

² welsshqñf,agrh u.ska mßm:hg imhk úNj wka;rh 3V jk fia Odrd

kshdulh ilikak'
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;dlaIKfõoh i|yd úoHdj    w'fmd'i' ^W'fm<& m%dfhda.sl l%shdldrlï ix.%yh
'

;dlaIK wOHdmk fomd¾;fïka;=j

ksmqK;dj 21 ( úÿ,s WmlrK kv;a;= lsÍu iy mßm: ie,iqï lsÍu i|yd úoHq;h

ms<sn| oekqu fhdod .kshs'

mÍlaIKh 02 ( ´ï kshuh i;Hmkh lsßu

wjYH øjH yd WmlrK (

² fjda,aáógrhla (0-5 V)

² weñgrhla (0-5 A)

² 6 V welshqñf,agrhla

² Odrd kshdulhla (0-100  )

² iaúphla

² ksfl%daï lïìhla (8   muK)

² ldâfndaâ k,hla ^ úIalïNh 2 cm os. 6 cm&

² iïnkaOl lïì

² iamSlr iïnkaOl hq., 4la (2 gang speaker connectors)

² ma,hs jQâ ,s lene,a,la (15 cm x 10 cm)

isoaOdka;h (

m%;sfrdaO lïì o`.rh ;=<ska .uka
lrk úoHq;a Odrdj I o " ta yryd
úNj wka;rh V o" lïì o`.rfha
m%;sfrdaOh R o kï
´ï kshuhg wkqj"

V=IR
I g tosßj V m%ia;drh uQ, ,CIh
yryd hk ir, f¾Ldjla kï ´ï

kshuh i;H nj ikd: fõ'

l%uh ( ² m<uqj imhd we;s ldâfndaâ k,h jgd m%;sfrdaO lïìh ^khsfl%daï& T;kak'

fmdgj,a tlsfkl fkd.Efjk fia fmdgj,a w;r l=vd mr;rhla isák mßos

t;sh hq;= w;r lïìfha w.% k,fhka msg;g .kak'

( )

V

A

6 V

V

I
0

m%dfhda.sl l%shdldrlu -20

´ï kshuh i;Hmkh lsßu'
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;dlaIKfõoh i|yd úoHdj    w'fmd'i' ^W'fm<& m%dfhda.sl l%shdldrlï ix.%yh
'

;dlaIK wOHdmk fomd¾;fïka;=j

imhd we;s Wmdx. Ndú; lr iamSlr iïnkaOl iú lr we;s mqjrej u;

mßm:h wgjkak' iaúph jid weógrh ;=<ska 0.1 A muK Odrdjla .uka lrk

mßos Odrd kshdulh ilia lr weógrfha mdGdxl;a" fjda,aÜ ógrfha mdGdxl;a

igyka lr .kak'

Odrd kshdulh ilia lr Odrdj 0.1 A ne.ska jeä lrñka wod< fjda,aÜ óg¾

mdGxl ,nd f.k tajd my; we;s j.=fõ igyka lr .kak'

mdGdxl yd .Kkh (

Odrdj I (A)

úNj wka;rh V (V)

I g tosßj V m%ia;dr .; lrkak'

m%;sM, ( m%ia;drh uQ, ,laIHh yryd hk ir, f¾Ldjla ùfuka ́ ï kshuh i;H

nj ikd: fõ'

idlÉPdj (

² m%ia;drfha wkql%uKh .Kkh lrkak' nyq ñgrhla weiqfrka lïì o`.rfha

m%;sfrdaOh uek tu w.h wkql%uKfha w.h yd ii|kak' Tfí woyia olajkak'

mßCIKfha m%;sM, id¾:l lr .ekSu i|yd Tnf.a fhdackd bosßm;a lrkak'
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;dlaIKfõoh i|yd úoHdj    w'fmd'i' ^W'fm<& m%dfhda.sl l%shdldrlï ix.%yh
'

;dlaIK wOHdmk fomd¾;fïka;=j

ksmqK;dj 21 ( úÿ,s WmlrK kv;a;= lsÍu iy mßm: ie,iqï lsÍu i|yd úoHq;h

ms<sn| oekqu fhdod .kshs'

mÍlaIKh 03 ( ikakdhl o`.rhl fm%aß; úoHq;a .dul n,h flfrys n,mdk idOl

mßlaId lsÍu'

wjYH øjH yd WmlrK (

² tl iudk oKav pqïnl 02 la

² yrialv j¾.M,h fjkia tl u fmdg .Kk iys; is,skavrdldr lïì

o`.r ̂ mßkd,sld&

² tl u yrialv iys; fmdg .Kk fjkia lïì o`.r

² ixfõoS .e,ajfkda ógrhla ^ueo ìxÿ&

² iïnkaOl lïì

isoaOdka;h (

ikakdhl oÕrh wi, pqïNlh p,kh jk úg ikakdhl o`.rfha

úoHq;a.dul n,hla fm%arKh ù .e,ajfkda ógrfha W;al%uKhla ,efí'

fm%arKh  jk úoHq;a .dul n,h flfrys

² o`.rfha fmdg .Kk

² pqïNlfha m%n,;dj

² pqïNlh p,kh lrk fõ.h

² o`.rfha yrialv j¾.M,h hk idOl n,mdhs'

l%uh (

1' rEmfha oelafjk mßos o`.rfha fo fl<jrg ixfõoS .e,ajfkda ógrh ikaê lr

ta wi, pqïNlhla ksi, j ;nkak'

2' pqïNl W;=r$ol=K o`.rh fj;g f.k tñka .e,ajfkda ógrfha W;al%uKh

mÍlaId lrkak'

3' pqïnl W;=r$ol=K o`.rfhka bj;g f.k tñka W;al%uKh mÍlaId lrkak'

4' pqïnl 2 la tl jr o`.rh fj;g f.k tñka W;al%uKh mÍlaId lrkak'

5' o`.rfha fmdg .Kk fjkia o`.r Ndú; lrñka W;al%uKh mÍlaId lrkak'

6' yrialv fjkia o`.rh i|yd ^tl u fmdg .Kkska hq;a& .e,ajfkda ógr

W;al%uKh mÍlaId lrkak'

G

N

G

NS

m%dfhda.sl l%shdldrlu -21

ikakdhl o`.rhl fm%aß; úoHq;a .dul n,h flfrys n,mdk idOl mßlaId lsÍu'
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;dlaIKfõoh i|yd úoHdj    w'fmd'i' ^W'fm<& m%dfhda.sl l%shdldrlï ix.%yh
'

;dlaIK wOHdmk fomd¾;fïka;=j

mdGdxl yd .Kkh (

wjia:dj       .e,ajfkda ógr W;al%uKh

1' wjia:dj    .....................................................

2' wjia:dj       .....................................................

3' wjia:dj    .....................................................

4' wjia:dj    .....................................................

5' wjia:dj    .....................................................

6' wjia:dj    .....................................................

m%;sM, (

pqïnl fCIa;%hla yd nef|k o`.rhl fm%arKh jk úoHq;a .dul n,h

² pqïnl m%n,;dj jeä jk úg '''''''''''''''''''''''''''''''''''''''''''''' fõ'

² o`.rfha fmdg .Kk jeä jk úg ''''''''''''''''''''''''''''''''''''' fõ'

² pqïnlh p,kh lrk fõ.h jeä jk úg '''''''''''''''''''''''''''''''''''''''' fõ'

² o`.rfha yrialv j¾.M,h jeä jk úg ''''''''''''''''''''''''''''''''''''''' fõ'

idlÉPdj (

² úoHq;a pqïNl fm%arKh fhdod .efkk ia:dk yd tfia fhdod .; yels wdldr

ms<sn| j ks¾udKd;aul fhdackd i|yd bv i,ikak'

igyk (

² pqïnlh o`.rh fj;g f.k tk fõ.h md,kh lsÍfï wegjqula f,i my;

oelafjk wegjqu Ndú; l< yels h'

² pqïNlh rEmfha oelafjk mßos ;ka;=jlska .eg .id my< u msysgqu o`.rhg

bosßfhka mj;sk fia ilid ;ka;=j weoS isák fia pqïNlh uola úia:dmkh

lr uqod yßkak' wdOdrlfha iú lrk pqïNlfha kqf,a os. wvq lrk úg fõ.h

jeä jk w;r os. jeä lrk úg fõ.h wvq fõ'

G

NS

A

B
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;dlaIKfõoh i|yd úoHdj    w'fmd'i' ^W'fm<& m%dfhda.sl l%shdldrlï ix.%yh
'

;dlaIK wOHdmk fomd¾;fïka;=j

p, wkaùCIh Ndú;hg Wmfoia

² p, wkaúCIfha wkaùCI fldgi iu`. j¾ksh¾ mßudKh isria j p,kh lr

.eksug

² ishqï iSreudre i|yd Y bial=remamq ysi o

² úYd, iSreudre i|yd mßudKhg msgq miska we;s weKh o Ndú; lrkak'

² isria mßudKh o iys; j ndyqj ;sria j úia;dmkh lr .ekSfï oS

² ishqï iSreudre i|yd X bial=remamq ysi o

² úYd, iSreudre i|yd ;sria mqjrej u; mßudKhg msgq miska we;s weKh

o Ndú; lrkak'

² mdGdxl .kakd w;r;=r úia:dmkfha oS Z bial=remamqj u.ska lsisÿ iSreudrejla

lsÍfuka j,lskak'

² wkaùCI fldgi ;sria lr .ekSug fyda isria lr .ekSug T ndyqj Ndú;

lrkak'

² mdGdxlh .ekSu i|yd yria lïì fPaokh jk ia:dkh wod< ,CIHh u;g

fhduq lrkak'

² rn¾ k<hl fyda flaIsl k<hl yrialv úIalïNh uekSfï oS k< lene,a,

;sria j wdOdrlhl iú lr wkaùCIh foig yrialv fhduq lr f.k my;

mshjr wkq.ukh lrkak'

² wkaùCI fldgi ;sria j ilia lr ̂  T ndyqfjka & Z bial=remamq ysi lrljd

k<fha yrialv meyeos,s j fmfkk wjia:dj ,nd .kak' bka miq isria

bial=remamq ysi (Y) iy ;sria bial=remamq ysi (X) lrljd wod< ,CIh fj;g

yria lïì iSrejdre lr j¾ksh¾ mdGdxlh ,nd .kak'

Y

X

Z
T
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;dlaIKfõoh i|yd úoHdj    w'fmd'i' ^W'fm<& m%dfhda.sl l%shdldrlï ix.%yh
'

;dlaIK wOHdmk fomd¾;fïka;=j

ñkqu úIalïN ñkqu i|yd ,efnk w.h
(i) mm             (ii) mm      uOHkH w.h mm

ndysr úIalïNh d-a =..... S-P =..... ...............(x)

wNHka;r úIalïNh c-b =..... R-Q =..... ...............(y)

mdGdxl u.ska ,nd .;a ;sria yd isria úIalïNj, w.h ,nd .kak'

yrialv j¾.M,h

 
   

2 2

22

2 2
yx





    
      

     

 
  

 

msg; úIalïNh         úIalïNh

2 2

we;=,;

a

b

c

d

P Q R S
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;dlaIKfõoh i|yd úoHdj    w'fmd'i' ^W'fm<& m%dfhda.sl l%shdldrlï ix.%yh
'

;dlaIK wOHdmk fomd¾;fïka;=j

ksmqK;dj 22 ( úúO ridhksl l¾udka; wdY%s; ld¾ñl l%shdj,s .fõIKh lrhs'

mÍlaIKh 01 ( mdi,a úoHd.drfha § inka ksIamdok l%shdj,sh wOHhkh lrhs'

wjYH øjH yd WmlrK (

² fmd,af;,a -5 g

² fidaähï yhsfv%dlaihsâ

² NaCl, t;fkda,A

² 100 ml îlr-10 hS

² 250 ml îlr-02 hs

² nqlak¾ mqkS,h

² nqlak¾ ma,dial=j

² c, pQIl fmdïmh

² fmryka lvodis-8 hs

² nkaika odylh yd f;mdj

² whsia c,h

² WIaK;ajudkh

² ùÿre l+rla

² ridhksl ;=,dj

² mßudj 50 ml ñkqï irdj'

isoaOdka;h ( inka iEoSu ksoiqkla f,i i,ld úúO uQ,sl l%shd wkqms<sfj< fjkia

lsÍu M,odj yd .=Kd;aul iajNdj flfrys n,mdk wdldrh wOHhkh

lsÍu'

l%uh ( ² c,h 50 ml mßudjla 100 ml îlrhg uek .kak' tys NaCl Èh lrñka ix;Dma;

NaCl ødjKhla ms<sfh, lrkak'

² mßudj 250 ml îlrhlg iqÿiq m%udKhlska NaOH uek f.k NaOH ys ixhq;sh

20] ^w/
w
%& jk ødjkhlska 120 ml mßudjla ms<sfh, lrkak'

² mßudj 100 ml jk îlrhlg fmd,af;,a ̂ Ydl f;,a& 5 g uek .kak' bka miqj

t;fkda,a 15 ml mßudjla yd c,Sh NaOH ødjKfhka 15 ml mßudjla uek

.kak' mßud uÜgu i|yd i,l=Kla îlrfha ndysr mDIaGfha igyka lr .kak'

² fmd,af;,a yd c,Sh ^t;fkda,a iys;& NaOH ødjKh iys; fuu ñY%Kh b;d

fyd¢ka l+re .dñka b;d fiñka r;a lr .kak' wdrïNl WIaK;ajh uek .kak'

iEu ñks;a;= 2lg jrla WIaK;ajh uek .kak' wjika WIaK;ajh 70 oC j,g

<`.d jk f;la ñks;a;= 15 ld, mrdihla mqrd r;a lr .kak'

² WIaK;ajh 70 oC g meñKs miq tu WIaK;ajfha ñks;a;= 30 ld,hla r;a lrñka

l+re .dkak' c,h yd t;fkda,a jdIam ùu ksid ødjl uÜgu wvq ùu isÿ fõ kï

jßka jr c,h yd t;fkda,a iu mßud ñY% l< ødjKhlska iqÿiq mßud tlalr

.kak'

m%dfhda.sl l%shdldrlu 22'0

mdi,a úoHd.drfha § inka ksIamdok l%shdj,sh wOHhkh lrhs'
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;dlaIKfõoh i|yd úoHdj    w'fmd'i' ^W'fm<& m%dfhda.sl l%shdldrlï ix.%yh
'

;dlaIK wOHdmk fomd¾;fïka;=j

² WKq ødjKh iudk mßud jk mßÈ ^15 ml ne.ska& fldgia follg fjka lr

.kak'

² tla fldgila ^A'& ix;Dma; NaCl ødjKfha 25 ml mßudjg l%ufhka tla

lrkak'

² wfkla fldgig ̂ A"& ix;Dma; NaCl ødjKfhka 25 ml mßudjla l%ufhka tla

lrkak'

² fuu A' yd A" ødjK fol whsia c,fha .s,ajd ;j ÿrg;a isis,a lrkak'

² fmd,a f;,a 5g, t;fkda,a 15 ml yd 20] ̂w/w%& NaOH ødjKfhka 15 ml Ndú;

lr by; wdldrhg WKq inka ødjKhla ms<sfh, lrkak' kej;;a iudk mßud

ne.ska fldgia follg ^15 ml ne.ska& ne.ska fnokak'

² tla mßud fldgila ̂ B'& whsia j;=frys .s,ajd isis,a lr .kak' iEu úkdä 5 lg

jrla WIaK;ajh ukskak' bka miq ix;Dma; NaCl ødjKfhka jrlg 5 ml ne.ska

25 ml mßudjla isis,a jQ inka ødjKhg l%ufhka tla lrkak' isis,a ùug bv

yßkak'

² ix;Dma; NaCl ødjKfhka 25 ml mßudjla whsia ødjKfha .s,ajd isis,a lrkak'

WIaK;ajh uek .kak' thg WKq inka ødjKfha b;sß fldgi ^B"& l%ufhka

tla lrkak' jrlg 5 ml tla lrkak' WIaK;ajh uek .kak' isis,a ùug bv

yßkak'

² fmd,a f;,a 5g, 20% (w/w%) NaOH  ødjKfhka 15 ml yd c,h 15 ml  Ndú; lr

by; mßÈ WKq inka ødjKhla ms<sfh, lrkak' WKq ødjKh iudk mßud jk

mßÈ fldgia follg fjka lrkak'

² tla WKq ødjKhla ^C'& ldur WIaK;ajfha isis,a ùug bv yßkak' bka miq

ix;Dma; NaCl ødjKfhka 25 ml mßudjla l%ufhka tla lrkak' ldur

WIaK;ajhg isis,a lrk wjia:dfõ § iEu úkdä 5 lg jrla WIaK;ajh uek

.kak'

² fojk fldgi ^C"& whsia j;=r ødjKfha .s,ajd isis,a lrkak' thg l%ufhka

ix;Dma; NaCl  ødjKfhka 25 ml mßudjla tla lrkak' isis,a ùug ;nkak'

² fmd,a f;,a 5 g, 20% (w/w%) NaOH ødjKfhka 15 ml, t;fkda,a 15 ml yd

ix;Dma; NaCl ødjKfhka 50 ml ñY% lr by; mßÈ l%ufhka r;a lr meyeÈ,s

inka ødjKhla ms<sfh, lr.kak' th whsia c,fha .s,ajd isis,a lr.kak'

² fmryka lvodisfha ialkaOh uek .kak ^w
1
&

² inka wjlafIam ùu iïmQ¾K jQ miq nqlak¾ mqkS,h" nqlak¾ ma,dial=j yd pQIl

fmdïmh Ndú; lr inka fjka lr .kak' fmryka lvodish iys; f;;a

inkays ialkaOh ^w
2
& uek .kak'

² WIaK;ajh 70 oC g ieliq Wÿkl ̂Oven& nyd mehla muK úh<Sug bv yßkak'

úh<s inkaj, ialkaOh ^w
3
& uek .kak'

m%;sM,  (

² NaOH ødjKh iE§u i|yd wjYH NaOH m%udKh .Kkh l< wdldrh olajkak'

² r;a lrk wjia:d yd isis,a lrk wjia:dj, § uek .;a WIAK;aj u.ska tu

wjia:d i|yd WIaK;aj-ld, m%ia;dr w¢kak'

² tla tla wjia:dfõ § ,enqKq inka m%udKhka yd úh<sfï § bj;a jQ c,

m%udKhka j.= .; lrkak'
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;dlaIKfõoh i|yd úoHdj    w'fmd'i' ^W'fm<& m%dfhda.sl l%shdldrlï ix.%yh
'

;dlaIK wOHdmk fomd¾;fïka;=j

inka w
1      

w
2 

        f;;a inka   w
3
    úh<s inka     bj;a jQ c,h

  ksheÈh              w
2
-w

1
 w

3
-w

1                        
w

2
-w

3

  
A'

 A"

 B'

 B"

 C'

 C"

 D

² tla tla l%uh wdY%s; j ,enqKq inka M,odj my; mßÈ .Kkh lrkak'

inka M,odj } úh<s inka ialkaOh ^w
3
-w

1
& « 100

           fmd,a f;,a ialkaOh ^5 g&

idlÉPdj (

² tla tla mÍlaIKfha oS uQ,sl l%shd wkqms<sfj< u; fmd,a f;,aj,g idfmalaI j

inka M,odj fjkia jk whqre idlÉPd lrkak'

² tla tla inka kshosj, .=Kd;aul nj úuiSug iqÿiq l%u fhdackd lrkak'

² fuu inkaj, m%;sls%hd fkdl, fldaiaála fidavd ;sfíkï tu.ska we;s wys;lr

ne,mEï idlÉPd lrkak'


