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1'0   ye|skaùu

úYajfha mj;sk uQ,sl ix>gl" tajd tlsfkld w;r ls%hd;aul jk n, iy t jeks n,j, m%;sM, ms<sn| .fõIK lrkq ,nk úoHdj"

fN!;sl úoHdj hs' ish¨ u iajNdúl ixisoaê iy úoHdfõ wfkl=;a iEu fCIa;%hl u uQ,h jkafka o fN!;sl úoHdj hs' t fyhska" fN!;sl

úoHdj wOHhkh;a" fN!;sl úoHd{hska Ndú; lrk l%ufõo  iy w.ehSï ms<sn| w;aoelSï ,nd .ekSu;a" ljr u fyda úoHd fCIa;%hl kshef<k

YsIHhl=g jqj o" w;HjYH fjhs'

w'fmd'i ^Wiia fm<& fN!;sl úoHdj úIh ks¾foaYh fo jirl mdGud,djls'  fN!;sl úoHdj iïnkaO Wiia wOHdmkhg fhduq

jkakkag WÑ; uQ,sl miqìula ilid §u;a" tÈfkod Ôú;fha úúO fCIa;%j, lghq;= lrkakka yg fN!;sl úoHd;aul wjYH;d imqrd .ekSug

iqÿiq ksmqK;d we;s lr ,Su;a" i|yd Wiia fm< fN!;sl úoHdj mdGud,dj ie,eiqï flf¾'

miq úuiqï l< w'fmd'i' ^Wiia fm<& fN!;sl úoHdj úIh ks¾foaYfha my; oelafjk fjkialï lr we;'

• 12 jk tallh ( zúoHdfõ kj j¾Okhka Z bj;a lr we;'

• ksmqK;d uÜgu 1'1

zfN!;sl úoHdj ye¢kaùuZ hgf;a ikaOdrhg zúYajh mßKduh ù we;s wdldrh wjfndaO lr .ekSu i|yd fN!;sl úoHdfõ odhl;ajhZ

we;=<;a  lr we;' ̂ flá i|yka lsÍula muKs&'

• ksmqK;d uÜgu 1'4

z ñkqï WmlrKZ hgf;a ikaOdrfhka zisõ o`vq ;=,djZ bj;a lr we;'

z ñkqul fodaIh" Nd.sl fodaIh iy m%;sY; fodaIhZ iy z mÍlaIKhl wjidk m%;sM,h flfrys fodaIfha idfmalaI w.h n,mdk whqreZ

fjkqjg zñkqul fodaIh" Nd.sl fodaIh" m%;sY; fodaIh iy wjidk m%;sM,h flfrys tajdfha n,mEuZ fhdod we;'
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• ksmqK;d uÜgu 9'2

zoaú O%ej g%dkaisiagrZ hgf;a npn iy pnp  g%dkaisiagr y÷kajd§fuka miqj npn g%dkaisiagr muKla idlÉPd flf¾'

ztal O%ej g%dkaisiagr hgf;a n - pek, yd p - pek, lafIa;% wdprK z g%dkaisiagr y÷kajd §fuka miqj n - pek, lafIa;% wdprK

g%dkaisiagr muKla idlÉPd flf¾'

• ksmqK;d uÜgu 11'3

zmod¾:fha ;rx.uh iajNdjhZ hgf;a zwdf,dal f*dafgdak i|yd m%ldYkh jHq;amkak lsÍuZ bj;a lr we;'

• ksmqK;d uÜgu 11'5

zúlsrKfha  fi!LH wjodku yd wdrlaIs; mQ¾fjdamdhZ hgf;a z úlsrK ud;%dj ̂Gy&Z iy z Relative Biological Effectiveness (RBE)/ Quality
Factor (Q)Z i|yka lr we;s w;r ikaOdrfhys wkqms<sfj, kej; ilid we;'

• fjka lr we;s ld,Éfþo .Kk msgq wxl y;frys olajd we;'
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2'0   úIh ks¾foaYfha wruqKq

fuu mdGud,dj wjidkfha § YsIHhd"

1. ;dlaIKsl f,dalfha § wd;au úYajdifhka hq;= mqoa.,hl= f,i Ôj;a ùug m%udKj;a oekqu iy wjfndaOh ,nd .kshs'

2. tÈfkod Ôú;fha § úoHd;aul l%ufõofha m%fhdackj;a nj iy tys iSud y÷kd .kakd w;r Ndú; w.h lrhs'

3. tÈfkod Ôú;fha § fN!;sl úoHdj wOHhkhg iy Ndú;hg wod< yelshdjka yd l=i,;d j¾Okh lr .kshs'

4. ksrjoH;dj" iQlaIau nj" jdia;úl nj" úu¾YkYsS,s nj" wdrïNl yelshdj iy ks¾udKYS,s nj hk fN!;sl úoHdj yd iïnkaO

wdl,am f.dv k`.d .kshs'

5. mßirhg olajk ie,els,a, iy Wkkaÿj jeä oshqKq lr .kshs'

6. yiqre l=i,;d" ksÍlaIK iy mÍCIKd;aul  l=i,;d iys; j fN!;sl úoHd{hska Ndú; lrk WmlrK ms<sn| ;udf.a u

w;aoelSï ,nd .kshs'
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tall iy ld,Éfþo

ud;Dldj ld,Éfþo .Kk

01 tallh - ñkqu 22

02 tallh - hdka;% úoHdj        102

03 tallh - foda,k yd ;rx. 86

04 tallh - ;dm fN!;slh 46

05 tallh - .=re;ajc lafIa;%h 12

06 tallh - iaÓ;s úoHq;a lafIa;%h 30

07 tallh - Odrd úoHq;h 42

08 tallh - úoHq;a pqïnl;ajh 34

09 tallh - bf,lafg%dksl úoHdj 30

10 tallh - mod¾:fha hdka;%sl .=K 32

11 tallh - mod¾: yd úlsrK 22

                              tl;=j        458
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fY%aKsh jdrh              ksmqK;d uÜgï

   12 1 1.1 isg  2.5  olajd      (ksmqK;d uÜgï 11&

fY%aKsh

2 2.6 isg  3.5  olajd     (ksmqK;d uÜgï 08&

3 3.6 isg 4.9  olajd    (ksmqK;d uÜgï 15&

   13 1 5.1 isg  7.6  olajd    (ksmqK;d uÜgï 12&

fY%aKsh

2 8.1 isg 10.2  olajd    (ksmqK;d uÜgï 10&

3 10.3 isg  11.6 olajd    (ksmqK;d uÜgï 07&

úIh ks¾foaYh jdr jYfhka fnod .ekSug fhdað; ie,eiau
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1' fN!;sl úoHdfõ
mÍlaIKd;aul  iy
.Ks;uh rduqj ms<sn|
ie,els,su;a fjñka
.fõIK isÿ lrhs'    04

   02

² fN!;sl úoHdj ye¢kaùu
² tÈfkod ðú;hg iy fidnd oyug fN!;sl

úoHdj iïnkaO jk whqre
² j¾;udk iudcfha ÈhqKqjg fN!;sl úoHdj

odhl ù we;s wdldrh
² úYajh mßKduh ù we;s wdldrh wjfndaO lr

.ekSu i|yd fN!;sl úoHdj odhl ù we;s
wdldrh

² fN!;sl úoHdfõ úIh m:h ms<sn| ir, j
meyeos,s lsÍu

² úoHd;aul l%ufõofhys uQ,sl ixl,am
² fN!;sl úoHdfõ kj fidhd .ekSï i|yd

mÍlaIKd;aul m%;sM, n,md we;s whqre

² fN!;sl rdYs yd tall
² uQ,sl fN!;sl rdYs
² wka;¾ cd;sl tall ^SI) l%uh

(Système International d’Unités)

² uQ,sl tall
² mßmQrl tall ^fldaK uekSu i|yd&
² jHq;amkak fN!;sl rdYs iy jHq;amkak tall
² tall fkd ue;s fN!;sl rdYs
² tallj, .=Kdldr iy Wm .=Kdldr

1'1 fN!;sl úoHdfõ úIh m:h yd
.fõIK i|yd úoHd;aul
l%ufõoh fhdod .ekSu ms<sn|
úuid n,hs'

1'2 ffoksl  wjYH;d iy úoHd;aul
lghq;=j, § tall ksjerÈ j Ndú;
lrhs'

3'0  úIh ks¾foaYh
3'1  12 jk fY%aKsh tallh - 1 ñkqu ^ld,Éfþo 22&
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² udk
² hdka;% úoHdfõ § Ndú; jk uQ,sl fN!;sl rdYsj,

udk
² ialkaOh
² È.
² ld,h

² jHq;amkak fN!;sl rdYsj, udk
² udkj, Ndú;

² fN!;sl iólrKhl ksrjoH;dj mÍlaId lsÍu
² § we;s rdYshl tall iy udk fiùu
² iólrK jHq;amkak lsÍu

² ñkqï WmlrK
² WmlrKj, uQ,O¾uh" l=vd u ñkqu iy Y=kH;d

fodaI
²  ógr fldaÿj
² j¾ksh¾ le,smrh
² uhsfl%dógr bial=remamq wdudkh
² f.da,udkh
² p, wKaùlaIh
² f; o~q ;=,dj" bf,lafg%dksl ;=,dj
² úrdu >áldj" ixLHdxl Trf,daiqj

² ñkqï WmlrK Ndú; lsÍu
² ñkqul fodaIh" Nd.sl fodaIh iy m%;sY; fodaIh

iy wjidk m%;sM,h flfrys tys n,mEu'

1'3 udk weiqßka fN!;sl rdYs ms<sn|
úuid n,hs'

1'4 wod< ñkqfï fodaIh wju jk mßÈ
.e,efmk ñkqï WmlrKh f;dard
f.k ñkqï ksjerÈ j ,nd .kshs'

     08

   02
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² ffoYsl iy wosY rdYs
² wÈY rdYs
² ffoYsl rdYs

² ffoYslhl cHdñ;sl ksrEmKh
² ffoYsl wdl,kh iy jHdl,kh

² tal f¾Çh iy iudka;r ffoYsl foll
wdl,kh

² wdk; ffoYsl wdl,kh
² ffoYsl iudka;rdi% l%uh
²  ffoYsl ;s%fldaK l%uh

² ffoYsl úfNaokh

² m%ia;dßl  úYaf,aIKh
² m%ia;dr we£u
² m%ia;dr Ndú;fhka f;dr;=re ,nd .ekSu
² m%ia;dr Ndú;fhka úp,Hj, yeisÍu úia;r lsÍu

iy mqfrdal:kh lsÍu

1'5 wjia:djg WÑ; f,i ffoYsl
wdl,kh yd úfNaokh fhdod
.kshs'

1'6 mÍlaIdKd;aul o;a; m%ia;dßl j
ksrEmKh lrñka f;dr;=re ksjerÈ
j ,nd .kshs'

   04

    02
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² m%.;s úoHdj
² idfmalaI p,s;h

² iudka;r ud¾.j, tl u ÈYdjg p,kh ùu
² iudka;r ud¾.j, úreoaO ÈYdjg p,kh ùu

² ksh; ;ajrKhla hgf;a ir, f¾Çh p,s;h
² p,s; m%ia;dr Ndú;h

² s-t iy v-t jl%
² p,s; iólrK Ndú;h

²  ;sria ;,fha p,s;h
²  .=re;ajh hgf;a isria p,s;h
²  .=re;ajh hgf;a iqug wdk; ;,hl p,s;h
²  m%laIsma;

² n, iïm%hqla;h
² n, foll iïm%hqla;h

² n, iudka;rdi% m%fïhh
² tal;, n, moaO;shl  iïm%hqla;h

² n, úfNaok l%uh
² n, nyqwi% l%uh

² n, >Q¾Kh ^jHdj¾;h&
² ,laIHhla jgd n,hl >Q¾Kh
² n, hq.auhl >Q¾Kh
² iudka;r n,j, iïm%hqla;h iy l%shd f¾Ldj

2' wm wjg isÿ jk p,s;
.Ks;uh iy fN!;sl
úoHd;aul uQ,O¾u u;
úYaf,aIKh lsßu
i|yd mokula we;s
lrhs'

2'1 jia;=j, ir, f¾Çh p,s;h"
m%laIsma; iy idfmalaI p,s;h
úYaf,aIKh lrhs'

2'2 n, iïm%hqla;h iy n, >Q¾Kh
Ndú; lr jia;=jl f¾Çh p,s;h
iy N%uK p,s;h md,kh lrhs'

    10

    12

tallh -02 - hdka;% úoHdj ^ld,Éfþo 102&
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² jia;=jl .=re;aj flakaøh ^iudka;r n,j,
iïm%hqla;h weiqrska&

² iudldr jia;=j, .=re;aj flakaøh
² iudldr ixhqla; jia;=j, .=re;aj flakaøh

² ialkaO flakaøh ^ixl,amh muKs&
² n, iudka;rdi% kshuh Ndú;fhka jia;=jl nr

fiùu

² iu;=,s;;dj
² iu;=,s;;dj i|yd wjYH;d
² tal;, n, moaO;shl iu;=,s;;dj

² n, ;=k iudka;r wjia:dj
² n, ;=k wdk; wjia:dj
²  n, ;s%fldaKh
² n, nyqwi%h
² >Q¾K ms<sn| uQ,O¾uh

² iu;=,s;;dfõ wjia:d ^iu;=,s;dfõ wjia:d y÷kd
.ekSu&
² ia:dhS
² wia:dhS
² WodiSk

² >Q¾K ms<sn| uQ,O¾uh Ndú;fhka jia;=jl nr
fiùu

2'3 jia;=jla iu;=,s; j ;eîu i|yd
wjYH ;;a;aj yiqrejhs'

    10



 ksmqK;dj                     ksmqK;d uÜgï                   ikaOdrh ld,Éfþo

11

2'4 jia;=jl p,s; wjia:d md,kh
lsÍu i|yd p,s;h ms<sn|
ksõgkaf.a kshu Ndú; lrhs'

² n,h iy p,s;h
² ialkaOh

² wjiaÒ;s ialkaOh
²  .=re;ajc ialkaOh

² wjiaÒ;s iy wjiaÒ;s fkd jk rduq
² wjiaÓ;s ^jHdc& n, ^ye|skaùu muKs &

 yd wjiaÓ;s fkd jk n,

² p,s;h ms<sn| ksõgkaf.a m<uq jk kshuh
² .uH;dj
²  p,s;h ms<sn| ksõgkaf.a fo jk kshuh

² F = ma  iólrKh ,nd .ekSu
² ksõgkh w¾: ±laùu

² wdfõ.h yd wdfõ.S n,
² f¾Çh .uH;d ixiaÓ;s uQ,O¾uh

² m%;Hdia: iy wm%;Hdia: .egqï
² p,s;h ms<sn| ksõgkaf.a ;=kajk kshuh
² iajhx iSre udre n,

² wd;;sh
² f;rmqu$ iïmSvkh
² >¾IKh

² iaÓ;sl >¾IKh
² .;sl >¾IKh

² ksoyia n, igyka
² ksõgkaf.a kshuj, fhoSï

  16
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² N%uK p,s;h

² fldaKsl úia:dmkh

²  fldaKsl m%fõ.h

² fldaKsl ;ajrKh

² N%uK ixLHd;h

² taldldr fldaKsl ;ajrKfhka isÿ lrk p,s;h

² N%uK p,s; iólrK Ndú; lsÍu

² wjiaÓ;s >Q¾Kh

² fldaKsl .uH;dj

² jHdj¾;h

²  jHdj¾;h" wjiaÓ;s >Q¾Kh iy fldaKsl ;ajrKh

w;r iïnkaOh

² fldaKsl .uH;d ixiaÓ;s uQ,O¾uh

² f¾Çh p,s;h iy N%uK p,s;h w;r wkqrEm;dj

² ;sria ;,hl jQ taldldr jD;a;dldr p,s;h

² ixLHd;h

² iam¾YSh m%fõ.h

² wdj¾; ld,h

² flakaødNsidÍ n,h

² flakaødNsidÍ ;ajrKh

2'5 N%uK p,s;h yd jD;a;dldr p,s;h
ms<sn| ixl,am úuid n,hs'

     16
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² ld¾hh" Yla;sh iy cjh
² ld¾hh

² f¾Çh p,s;fha § isÿ flfrk ld¾hh
² N%uK p,s;fha § isÿ flfrk ld¾hh

² hdka;s%l Yla;sh
² pd,l Yla;sh

²  W;a;drK pd,l Yla;sh
²  N%uK pd,l Yla;sh

² úNj Yla;sh
²  .=re;ajc úNj Yla;sh
²  m%;Hdia: úNj Yla;sh

² laIu;dj
² Yla;s ixiaÓ;s uQ,O¾uh
² hdka;%sl Yla;s ixiaÓ;s uQ,O¾uh

² øjiaÓ;s úoHdj
² øjiaÓ;s mSvkh
² øjj, idfmalaI >k;aj ieie£u

²  U k<h Ndú;h
² fyhd¾ WmlrKh Ndú;h

² mSvk iïfm%aIKh
² meial,a uQ,O¾uh yd tys fhÿï

² Wvql=re f;rmqu
² wdlsñäia uQ,O¾uh

² ffioaOdka;sl j yd mÍlaIKd;aul j i;H
  nj fmkaùu

2'6 hdka;%sl Yla;sh mßfNdackh iy
mßKdukh m,odhS f,i isÿ lrhs'

2'7 ffoksl cSú;fha § yd úoHd;aul
lghq;=j, § ksYap, ;r, ms<sn|
uQ,O¾u iy kshu Ndú; lrhs'

     16

     14



 ksmqK;dj                     ksmqK;d uÜgï                   ikaOdrh ld,Éfþo

14

²  bms¨u
² bms¨ï uQ,O¾uh
² øjudkh Ndú;fhka øjj, >k;aj ieie|Su

² ;r, .;s úoHdj

² wkdl+, iy wdl+, m%jdy

² wkdl+, wkjr; m%jdyhla i|yd idka;;H m%jdy

iólrKh

² nzkQ,s uQ,O¾uh ^iólrKh jHq;amkak lsÍu wjYH

fkd fõ&

² nzkQ,s uQ,O¾ufha fhÿï

² nzkQ,s uQ,O¾uh u.ska meyeÈ,s l< yels wjia:d

2'8 ffoksl cSú;fha § yd úoHd;aul
lghq;=j, § m%jdy jk ;r,
ms<sn| uQ,O¾u iy kshu Ndú;
lrhs'

  08
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 foda,kh
 ir, wkqj¾;Sh p,s;h
 ir, wkqj¾;Sh p,s;hg iïnkaO fN!;sl rdYs
 úia;drh
 ixLHd;h
 wdj¾; ld,h
 Yla;sh

 ir, wkqj¾;Sh p,s;h i|yd ,dlaIKsl iólrKh

 ir, wkqj¾;Sh p,s;h wkqrEm jD;a; p,s;fha
m%lafIamKhla f,i
 lïmk l,dj
 l,d fjki

 úia:dmkh i|yd iólrKh siny A ωt=
 ir, wkqj¾;Sh p,s;h i|yd úia:dmk-ld,

m%ia;drh
 ir, wj,ïnhl l=vd foda,k
 ir, wj,ïnh Ndú;fhka .=re;ajc ;ajrKh fiùu
 ieye,a¨ fy,slaiSh ÿkakl t,ajd we;s ialkaOhl

foda,kh
 ialkaOh iy foda,k ld,dj¾;h w;r iïnkaOh

fiùu
 ksoyia lïmk
 mßukaos; lïmk

3' ñksidf.a ixfõ§
mrdih  jeä ÈhqKq lr
.ekSu i|yd ;rx. ms<sn|
.fõIKfha fhfohs'

fN!;sl úoHd;aul moku
    weiqrska foda,kh ú.%y lrhs'

    10

2a x 

^ld,Éfþo 86&
tallh - 3 - foda,k iy ;rx.
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 lD; lïmk
 wkqkdoh
 ndÜka wj,ïn u.ska wdo¾Ykh

 m%.uk ;rx.
 hdka;s%l ;rx.
 ia,skalsh$lef;dav lsrK foda,fkalaIh Ndú;fhka

wdo¾Ykh
 ;S¾hla ;rx.
 wkajdhdu ;rx.

 ;rx.hl m%ia;dßl ksrEmKh
 iu l,dia: iy úIu l,dia: ,laIH
 ;rx.hla yd ne¢ fN!;sl rdYs
 ;rx. fõ.h - ν
 ;rx. wdhduh  - λ
 ixLHd;h - f
 ixLHd;h" ;rx. wdhduh iy ;rx. fõ.h w;r

iïnkaOh" v f λ=

 ;rx.j, .=K
 /<s;s gexlsh u.ska ;rx.j, .=K wdo¾Ykh lsÍu
 mrdj¾;kh
 oDV mrdj¾;kh
 uDÿ mrdj¾;kh

3'2 úúO wdldrfha ;rx. p,s; yd
tajdfha Ndú; ms<sn| úuid n,hs'

3'3 ;rx.j, .=K mokï lr .ksñka
tajdfha Ndú; ms<sn| úuid n,hs'

  08
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 j¾;kh
 úúO udOHj, oS ;rx. wdhduh iy ;rx. fõ.h
 új¾;kh ^.=Kd;aul j&
 O%ejkh ̂ .=Kd;aul j&
 ;rx. wêia:dmk uQ,O¾uh ̂ m%ia;dßl ksrEmKh&
 ksfrdaOkh
 ia:djr ;rx.
 kq.eiqï

 1 2bf f f= -  iy Ndú; ^jHq;amkak lsÍu wjYH

 fkd fõ&
 m%.uk ;rx. iy ia:djr ;rx. ieie£u

 weÈ ;ka;= iy o~qj, ia:djr ;rx.
 weÈ ;ka;=jl ia:djr ;rx.

 ;S¾hla ;rx. fõ.h Tv m=

 weÈ ;ka;=jl lïmk úê

 uQ,slh
0

1
2

Tf ml
=

 m%ixjdo iy Wmß;dk
 èjksudkh
 iriq,l ixLHd;h fiùu
 lïmk È. yd ixLHd;h w;r iïnkaOh

fiùu

3'4 úp,Hka yiqrejñka ;ka;=j, yd
o`vqj, lïmk úê m%fhdackhg
.kshs'

   10
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 oKavl wkajdhdu ;rx.

  wkajdhdu ;rx. fõ.h Ev ρ=

 uQ,slfhka lïmkh ùu
 fl<jrla l,ïm lr lïmkh lsÍu
 ueÈka l,ïm lr lïmkh lsÍu

 N+ lïmk ;rx." ßÉg¾ mßudKh iy iqkdñ we;s ùu
^.=Kd;aul j&

 jd;fha èjks ;rx.

 jd;fha èjks ;rx. fõ.h
γpv ρ=


γRT

v
M

=

 jd;fha èjks ;rx. fõ.h flfrys n,mdk
idOl

 jdhq l|kaj, lïmk úê
 ixjD; k<
 újD; k<

 ixjD; k<hka Ndú;fhka jd;fha èjks fõ.h fiùu
 tla iriq,la Ndú;fhka
 iriq,a lÜg,hla Ndú;fhka ^m%ia;dßl l%uh&

3'5 úp,Hka yiqrejñka jdhq l|kaj,
lïmk úê m%fhdackhg .kshs'

    10
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 fvdma,¾ wdprKh
 oDYH ixLHd;h i|yd m%ldYk
 ksÍlaIlhd muKla p,kh ùu
 m%Njh muKla p,kh ùu
 ksÍlaIlhd iy m%Njh tlu ir, f¾Ldjla Tiafia

p,kh ùu
 fvdma,¾ wdprKh u.ska meyeos,s l< yels ixisoaê

iy fh§ï
  Sonic Boom ^.=Kd;aulj bÈßm;a lsÍu- iólrK

wjYH ke;&
 èjksfha iajNdjh
 èjks ,dlaIKsl
 ;dr;dj
 yfå ier
 èjks .=Kh

 èjks ;Sj%;dj iy ;Sj%;d uÜgu ^fvisfn,a&
 ñksia lk i|yd ixfõoS ;Sj%;d uÜgu ixLHd;h

iu. úp,kh m%ia;dßl ksrEmKh
 Y%jH;d iSud
  Y%jH;d foay,sh
  fõokd foay,sh

 w;sèjksh yd wfOdaèjksh ^.=Kd;aul j&
 úoHq;a pqïnl ;rx.
 úoHq;a pqïnl j¾Kdj,sh
 úoHq;a pqïnl ;rx.j, .=K

3'6' fvdma,¾ wdprKfha Ndú; ms<sn|
úuid n,hs'

3'7 èjks ,dlaIKsl ms<sn|
ie,els,su;a fjñka èjksh ksmoùu
iy m%pdrKh isÿ lrhs'

3'8 úoHq;a pqïnl ;rx. ms<sn| úuid
n,hs'

     04
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3'9 wdf,dal j¾;kh ms<sn| uQ,O¾u
tÈfkod Ôú; wjYH;d i|yd
fhdod .kshs'

 úoHq;a pqïnl ;rx.j, fõ.h
 úoHq;a pqïnl ;rx.j, Ndú;
 f,ai¾ loïn ^ksIamdok l%u wjYH fkd fõ&'
 .=K
 Ndú;

 cHdñ;sl m%ldY úoHdj
 j¾;kh
 j¾;k kshu
 j¾;k wxlh
 j¾;k wxl w;r iïnkaO;dj
 i;H .eUqr yd oDYH .eUqr

 oDYH úia:dmkh (1 1 )d t n= -
 p, wKaaùlaIh Ndú;fhka j¾;k wxlh fiúu
 wjê fldaKh
 wjê fldaKh iy j¾;kdxlh w;r iïnkaO;dj

1 sinn c=
 mQ¾K wNHka;r mrdj¾;kh
 m%siauhlska isÿ jk j¾;kh
 m%siauhlska isÿ jk wm.ukh mÍlaIKd;aul j

wkafõIKh lsÍu
 wm.ukh
 d - i m%ia;drh
 wju wm.ukh
 wju wm.ukh i|yd

( )sin 2
sin

2

A D
n A

+
=

iólrKh jHq;amkak lsÍu

     12
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3'10 oDIaÀ fodaIj,g ms<shï fh§u
i|yd ldpj,ska iEfok m%;sìïn
ms<sn| ±kqu WÑ; wkaoñka
fhdod .kshs'

 wjê fldaK l%ufhka  m%siau øjHfha j¾;dkxlh
fiùu

 j¾Kdj,sudkh
 j¾Kdj,sudkfha m%Odk iSre udre
 ms%iau fldaKh fiùu
 wju wm.uk fldaKh fiùu

 ldp ;=<ska j¾;kh
 ldpj,ska we;sjk ;d;a;aúl yd w;d;a;aúl m%;sìïn

,nd .ekSu iy kdNsh ÿr fiùu'
 mÍlaIKd;aul  l%uh
  lsrK rEmigyka
   ldp iQ;%h
  ,l=Kq iïuq;sh
  cHdñ;sl l%ufhka jHq;amkak lsÍu
  f¾Çh úYd,kh

 ldphl n,h ^ + wNsidß" - wmidß&
 ;=kS iam¾Y ldp ixhqla;h

 ñksia wei
 wefia m%;sìïnhla we;s jk whqre
 oDIaÀ fodaI iy fodaI ksrjoHlrKh
 wúÿr oDIaÀl;ajh
 ÿr oDIaÀl;ajh
 y;<sia we¢ßh

04
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 m%ldY WmlrK
 ir, wKaùlaIh
 idudkH iSreudrej
 úYd,l n,h ^fldaKsl úYd,kh&

 ixhqla; wKaaùlaIh
 idudkH iSreudrej
 úYd,l n,h ^fldaKsl úYd,kh&

 klaI;% ÿf¾laIh
 idudkH iSreudrej
 úYd,l n,h ^fldaKsl úYd,kh&

 wKaùlaI iy ÿf¾laI i|yd idudkH iSreudrej
fkd jk wjia:d ^lsrK igyk muKs'&

3'11 m%ldY WmlrK ks¾udKh lsÍu
i|yd ldpj,ska iEfok m%;sìïn
ms<sn| ±kqu WÑ; wkaoñka fhdod
.kshs'

     04
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4' udkj lghq;= imqrd
.ekSu i|yd;a"
úoHd;aul lghq;=j,
oS;a"  ;dmh ms<sno ±kqu
m,odhS f,i Ndú;
lrhs'

² WIaK;ajh
² ;dmc iu;=,s;;dj
² ;dm .;s úoHdfõ Y=kHd § kshuh
 WIaK;ajñ;sl .=K
 WIaK;ajñ;sl øjH
 wp, ,laIH folla weiqßka WIaK;ajh i|yd

m%ldYkh ( )θ L
H L L

H L

x x
θ θ θ θ

x X
-

= × - +
-

² fi,aishia mßudKh
² ksrfmalaI ̂ ;dm.;sl& WIaK;ajh mßudKh
² c,fha ;s%l ,laIHh
² c,fha ;s%l ,laIHh weiqrska ksrfmalaI WIaK;ajh

i|yd m%ldYkh 16.273
tr

T

X
XT

² ksrfmalaI Y=kHh
² fi,aishia iy ksrfmalaI mßudK w;r iïnkaOh

273.15T θ= +
² WIaK;ajudk

² øj - ùÿre WIaK;ajudk
² riosh -ùÿre WIaK;ajudk

² ;dm úoHq;a hq.auh
² ;'ñiagrh ^WIaK;aj ixfõolhla f,i y÷kajd

§u&

4'1 wjYH;djg WÑ; WIaK;ajudk
f;dard f.k WIaK;ajh ksjerÈ j
ukshs'

     04
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² ;dmc m%idrKh
² >kj, m%idrKh

² f¾Çh m%idrKh
²  j¾.M, m%idrKh
² mßud m%idrKh

² f¾Çh" j¾.M, yd mßud m%idrK;d w;r
iïnkaOh

² øj m%idrKh
² i;H m%idrKh
² oDYH m%idrKh

² 3= +γ γ αi;H oDYH

² WIaK;ajh iu`. >k;ajh úp,kh ùu
² c,fha wkshï m%idrKh
² >k iy øjj, m%idrKfha Ndú;

² jdhq kshu
² fndhs,a kshuh

² laú,a k<h Ndú;fhka jdhqf.da,Sh mSvkh
fiùu

² pd,aia kshuh
² ksh; mSvkfha oS jdhqjl mßudj iy

WIaK;ajh w;r iïnkaOh wkafõIKh lsÍu
² mSvk kshuh

² ksh; mßudfõ oS jdhqjl mSvkh iy
WIaK;ajh w;r iïnkaO;dj wkafõIKh lsÍu

4'2 >kj, yd øjj, m%idrKh
Ndú;hg .kakd wjia:d ms<sn|
úuid n,hs'

4'3 jdhqj, yeisÍï jdhq kshu weiqßka
fidhd n,hs'

      06
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² mßmQ¾K jdhq iólrKh
² fvda,agkaf.a wdxYsl mSvk kshuh

² jdhq ms<sn| pd,l jdoh
² pd,l jdofha uQ,sl Wml,amk
² jdhqjla u.ska mSvkh we;s ùu meyeÈ,s lsrSu

² pd,l jdofha iólrKh"
2

3
1 NmcPV 

  ^jHq;amkak lsÍu wjYH fkdfõ'&

² úúO WIaK;ajj, § wKql fõ. jHdma;sh
^m%ia;dßl ksrEmKh&

² jdhq wKqjl uOHkH W;a;drK pd,l Yla;sh

i|yd m%ldYkh
3

E = kT
2

² ;dm yqjudrej
² ;dm Odß;dj
² >k iy øjj, úYsIag ;dm Odß;d
² jdhqj, ujq,sl ;dm Odß;d
² ñY%K l%ufhka >k iy  øjj, úYsIag ;dm Odß;d

fiùu
² ksõgkaf.a isis,k kshuh
² isis,k l%ufhka øjj, úYsIag ;dm Odß;d

ieie£u

4'4 jdhqjla th wvx.= n÷k u;  we;s
lrk mSvkh" jdhq ms<sn| pd,l
jdoh weiqßka úuid n,hs'

4'5 øjHj, úYsIag ;dm Odß;dj
weiqßka jia;= w;r yqjudre jk
;dmh m%udKkh lrhs'

  04
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² wjia:d úm¾hdi
² mod¾:fha wjia:d

² >k" øj iy jdhqj, wKql yeisÍï ms<sn|
.=Kd;aul j ieie£u

² jdIamSlrKh iy ú,hkh  ms<sn| wKql
ls%hdj,sfhys ir, meyeÈ,s lsÍu

² ú,hkh
² wjia:d úm¾hdi jl%h
² ú,hkfha úYsIag .=ma; ;dmh
² whsiaj, ú,hkfha úYsIag .=ma; ;dmh fiùu

^ñY%K l%uh&
² jdIamSlrKh

² wjia:d úm¾hdi jl%h
² jdIamSlrKfha úYsIag .=ma; ;dmh
² c,fha jdIamSlrKfha úYsIag .=ma; ;dmh fiùu

^ñY%K l%uh&
² øjdxlh iy ;dmdxlh flfrys mSvkfha n,mEu

² jdIam iy wd¾ø;dj
² jdIamSNjkh
² jdIamsNjkh yd jdIamSlrKh ieie£u
² jdIam mSvkh iy ix;Dma; jdIam mSvkh
² jdIam mSvkh WIaK;ajh iu. úp,kh ^m%ia;dßl

ksrEmKh &
² jdIam mSvkh mßudj iu. úp,kh ^m%ia;dßl

ksrEmKh&

4'6 mod¾:fha wjia:d úm¾hdij, oS
yqjudre jk ;dmh m,odhs f,i
fhdod .kakd wjia:d úuid n,hs'

4'7 ld,.=Kh flfrys c, jdIamj,
n,mEu ms<sn| úuid n,hs'

   06
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² ix;Dma; jdIam mSvkh iy ;dmdxlh
² ;=Idr wxlh
² ksrfmalaI wd¾ø;dj
² idfmalaI wd¾ø;dj

² idfmalaI wd¾ø;dj fiùu ^Tm oeuQ le,ß
ógrhla Ndú;fhka&

² ;dm.;s úoHdj
² ;dmh" Yla;sfha ixl%duK wjia:djla f,i meyeÈ,s

lsßu'
² wNHka;r Yla;sh
² ;dm.;s úoHdfõ m<uq jk kshuh ΔQ=ΔU+ΔW
² ;dm.;s úoHdfõ m<uq jk kshuh fhfok úfYaI

wjia:d
² ifudaIaK l%shdj,s
² iaÓr;dmS ls%hdj,s
² ksh; mßud ls%hdj,s
² ksh; mSvk ls%hdj,s
² mßmQ¾K jdhqjla i|yd mSvk-mßud jl%
² pl%Sh l%shdj,s

² ;dm ixl%duKh
² ikakhkh

² ;dm ikakdhl;dj
² ;dmh ikakhkh ùfï YS>%;dj i|yd iólrKh
² ;dm ikakhl;dj fiùu

² iz,a l%uh ^f,dayhla i|yd&
² ixjykh ^.=Kd;aul j&
² úlsrKh ̂ .=Kd;aul j&

4'8 úúO ;dmc ls%hdj,s fidhd ne,Sug
;dm.;s úoHdfõ kshu fhod .kshs'

4'9 ;dm ixl%duK l%u iy m%udKh
ms<sn| ie,els,su;a fjñka ffoksl
iy úoHd;aul lghq;= ie,iqï lrhs'

    04
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5' ffoksl wjYH;d yd
úoHd;aul lghq;=
imqrd .ekSu i|yd"
.=re;ajc lafIa;%
ms<sn|  kshu yd
uQ,O¾u m,odhS f,i
Ndú; lrhs'

² .=re;ajdl¾IK n, lafIa;%h
² .=re;ajc lafIa;%fha ;=< jQ ialkaOhla u; n,hla

ls%hd;aul ùu
² .=re;ajc lafIa;% ;Sj%;dj
² ksõgkaf.a .=re;ajdl¾IK kshuh
² ,laIHdldr ialkaOhl isg wE;ska msysá

,laIHhl lafIa;% ;sj%;dj
² f.da,dldr ialkaOhlg msg;ska jQ ,laIHhl

lafIa;% ;Sj%;dj
² lafIa;% ;Sj%;dj úp,kh m%ia;dßl j ksrEmKh

lsrSu
² .=re;ajc úNjh
² m ialkaOhl isg r ÿrlska jQ ,laIHhl .=re;ajc

úNjh i|yd m%ldYkh = -
Gm

V
r

^jHq;amkak lsÍu wjYH fkd fõ&
² .=re;ajc lafIa;%hla ;=< jQ ialkaOhla i;= úNj

Yla;sh
² úNjh ÿr wkqj úp,kh ùu m%ia;dßl ksrEmKh
² f.da,dldr M ialkaOhl flakaøh" flakaøh

jYfhka f.k r wrhla we;s jD;a;dldr ud¾.hl
.uka .kakd m ialkaOhl wvx.=  Yla;sh i|yd
m%ldYkh
^Yla;s iólrKh&

5'1 jia;= u; .=re;ajc lafIa;%fha
n,mEu ksõgkaf.a .=re;ajdl¾IK
kshuh weiqfrka úuid n,hs'

     06
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² mDÓú .=re;ajdl¾IK lafIa;%h
² mDÓú mDIaGh wdikakfha .=re;ajc lafIa;%

;Sj%;dj
² .=re;ajc ;ajrKh yd .=re;ajc lafIa;% ;Sj%;dj

w;r iïnkaOh
² mDÓú pkaøsld
² N+ - ia:djr pkaøsld
² úfhda. m%fõ.h

5'2 udkj lghq;= imqrd .ekSu i|yd
.=re;ajc lafIa;%h fhdod .kakd
wjia:d úuid n,hs'

     06
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6'1 úúO wdfrdams; jia;= u.ska yg
.kakd úoHq;a lafIa;%j, jHdma;sh
yd w.h fiùug úoHq;a lafIa;%
ms<sn| kshu WÑ; mßÈ  fhdod
.kshs'

6'2 i%dj wdlD;sh Ndú; lrñka iaÓ;s
úoHq;a lafIa;%h m%udKkh lrhs'

² iaÓ;s úoHq;a n, lafIa;%h
² iaj¾Km;% úoHq;a o¾Ylh u.ska wdfrdamKj,

yeisÍu wdo¾Ykh lsÍu
² úúO úoHq;a lafIa;%j, n, f¾Ld

² ,laIHdldr wdfrdamKhla wjg
² ,laIHdldr wdfrdamK folla wjg
² wdfrdams; iudka;r ;yvq folla w;r

² úoHq;a lafIa;%hla ;=< jQ wdfrdamKhla u; n,h
² úoHq;a lafIa;% ;Sj%;dj
² l+f,daï kshuh
² ,laIHdldr wdfrdamKhl isg lsis hï ÿrlska jQ

,laIHhl lafIa;% ;Sj%;dj
² lafIa;% ;Sj%;d úp,kh m%ia;dßl j ksremKh lsÍu

² úoHq;a i%dj wdlD;sh
² úoHq;a i%djh iy i%dj f¾Ld
² .jqia kshuh
² .jqia kshuh Ndú;fhka úoHq;a lafIa;% ;Sj%;d fiùu

² ,laIHdldr  wdfrdamKhla wjg
² wdfrdams;  wmßñ; ikakdhl ;,hla wi,
² wdfrdams; ikakdhl f.da,hla wjg

² f.da,fhka msg;
² f.da,fha  mDIaGh u;
² f.da,h we;=<;

6'0 ffoksl wjYH;d iy
úoHd;aul lghq;=
i|yd  úoHq;a
lafIa;%h ms<sn|
kshu iy uQ,O¾u
m,odhS whqßka fhdod
.kshs'

   08
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² taldldr f,i wdfrdams; mßjdrl f.da,hla wjg
² f.da,fhka msg;
² f.da,fha mDIaGh u;
² f.da,h we;=<;

² f.da,fha flakaøfha isg we;s ÿr iu. lafIa;%
;Sj%;dj úp,kh m%ia;dßl ksrEmKh

² wmßñ; È.la we;s wdfrdams; isyska lïìhl
wlaIfha isg r ÿrl lafIa;% ;Sj%;dj

² úoHq;a úNjh
² iaÓ;s úoHq;a lafIa;%hla ;=< jQ ,laIHhl úNjh

w¾: ±laùu
² ,laIHdldr wdfrdamKhl isg lsishï ÿrl jQ

,laIHhl úNjh"
1

4
=

Q
V

πε r  ^jHq;amkak lsÍu

wjYH fkd fõ&
² ,laIHdldr wdfrdamK jHdma;shla fya;=fjka

,laIHhl úNjh
² ,laIH folla w;r úNj wka;rh
² úoHq;a lafIa;%hla ;=< jQ wdfrdamKhla i;= úNj

Yla;sh
² wdfrdamK jHdma;shla iys; moaO;shl úNj Yla;sh
² ,laIH folla w;r jQ úNj wka;rh yryd

wdfrdamKhla p,kh lsÍfï § lrk ,o ld¾h
m%udKh

6'3 iaÓ;s úoHq;a lafIa;%hl we;s
wdfrdamK i;= úNj Yla;sh
m%udKkh lrhs'

     08
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² iu úNj mDIaG
² úúO lafIa;%j, iu úNj mDIaG

² ,laIHdldr wdfrdamKhla wi, oS
² icd;Sh ,laIHdlr wdfrdamK wi, oS
² úcd;Sh ,laIHdlr wdfrdamK wi, oS

² úNj wkql%uKh
² úNj wkql%uKh yd úoHq;a lafIa;% ;Sj%;dj w;r

iïnkaOh

² úoHq;a Odß;dj ^OdrKdj&
² Odß;dj w¾: ±laùu
² iudka;r ;yvq Odß;%l

² d
Akc 0  iólrKh jHq;amkak lsÍu

² ikakdhl f.da,hl Odß;dj ^f.da,Sh Odß;%l
we;=<;a fkdfõ'&

² Odß;%l ixhqla;
² fYa%Ks.; ixhqla;h
² iudka;r.; ixhqla;h

² wdfrdams; Odß;%lhla ;=< .nvd ù we;s Yla;sh
² Yla;sh i|yd m%ldYkh jHq;amkak lsÍu

² úúO yevj,ska hq;a ikakdhlj, wdfrdamK jHdma;sh
² ;=vq úi¾ckh ^fldfrdakd úi¾ckh&
² wl=Kq ikakdhlfha ls%hdj ^úÿ,s flàula yd

iïnkaOj ;=vqj, ls%hdj muKs'&

6'4 úoHq;a mßm:j, § iqÿiq mßÈ
Odß;%l Ndú; lrhs'

       06
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² Odrd úoHq;fha uQ,sl ixl,am
² úoHq;a wdfrdamK iy úoHq;a Odrdj

Q
I

t
=

² f,day  ikakdhlhla ;=< Odrd ikakhkfha
hdka;%kh

² ma,dú; m%fõ.h i|yd m%ldYkh
² Odrd >k;ajh
² úNj wka;rh
² m%;sfrdaOh iy m%;sfrdaOl;dj

l
R ρ

A
=

² ikakdhl;dj
² WIaK;ajh iu. m%;sfrdaOfha úp,kh

^m%;sfrdaOfha WIaK;aj ix.=Klh&
² iqmsß ikakdhl;dj

² iqmsß ikakdhlj, yeisÍu
² iqmsß ikakdhl øjH
² iqmsß ikakdhlj, .=K
² iqmsß ikakdhlj, m%fhdack

² m%;sfrdaO ixhqla;
² fYa%Ks.; iïnkaOh
² iudka;r.; iïnkaOh
² ir, cd,j, iul m%;sfrdaOh fiùu
²  úNj fnÿï mßm:h

² ´ï kshuh
² ´ï kshuh j,x.= jk ;;a;aj
² V - I m%ia;dr
² ´ñl ikakdhl
² ´ñl fkd jk ikakdhl

7'1 WÑ; wjia:dj, § Odrd úoHq;h
yd  iïnkaO rdYs yiqrejhs'

7' Odrd úoHq;fha kshu"
uQ,O¾u yd wdprK
WÑ; iy m,odhs whqßka
Ndú; lrhs'

      08
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² Yla;sh iy cjh
² wdfrdamK .,d hdu ksid jeh jk Yla;sh ms<sn|

m%ldYk W = QV iy W = VIt
² Yla;sh jeh ùfï YS>%;dj i|yd m%ldYkh P = VI

² P = I2R "
2V

P
R

=  iy
2

W I Rt= "
2V

W t
R

=

,nd .ekSu
² P = VI  iy W = VIt ´kE u úoHq;a Wmdx.hla

i|yd fh§u

² 2P I R= "
2V

P
R

= " 2W I Rt= " iy
2V

W t
R

=

;dmh muKla ksmofjk Wmdx. i|yd fh§u
   ^cQ,a ;dmkh&

² úoHq;a.dul n,h
² ir, fldaIhl ;yvq w;r úNj wka;rhla yg

.kakd wkaou
² iïu; úoHq;a Odrdfõ ÈYdj
² úúO úoHq;a.dul n, m%Njj, úúO wdldrfha

Yla;s mßKdukh
² úoHq;a.dul n,h w¾: ±laùu
² wNHka;r m%;sfrdaO ye¢kaùu
² úoHq;a.dul n, m%Njhla iys; mßm:hla i|yd

Yla;s ixiaÓ;s kshuh fh§u

7'2 ir, Odrd mrsm:j, Yla;sh yd
cjh m%udKkh lrhs'

7'3 úoHq;a mßm:hl cj iemhqu ms<sn|
m%udKd;aul j úuid n,hs'

       04
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² ixjD; mßm:hl jQ m%Njhl w.% w;r úNj

wka;rh  i|yd V E Ir= -  m%ldYkh

² m%Njhl úoHq;a.dul n,h iy wNHka;r
m%;sfrdaOh mÍlaIKd;aul j fiùu ^m%ia;dßl
l%uh&

² úoHq;a.dul n, m%Nj ixhqla;
² fYa%Ks.; j iïnkaOh lsÍu
² i¾jiu m%Nj iudka;r.; j iïnkaO lsÍu

² m%;sfrdaOh yd laIu;dj w;r m%ia;dßl ksrEmKh
² úoHq;a.dul n, m%Njhlska Wmßu laIu;dj ,nd

.ekSu i|yd wjYH;dj ^jHq;amkak lsÍu wjYH
fkd fõ&

² úoHq;a mßm:
² lZ¾fpd*aa kshu

² m<uq jk kshuh ^wdfrdamK ixiaÓ;sh úoyd
±laùu&

² fo jk kshuh ^Yla;s ixiaÓ;sh úoyd ±laùu&
² ùÜiagka fia;=j

² iu;=,s; wjia:dj i|yd m%;sfrdaO w;r
iïnkaOh

² ógr fia;=j
²  ógr fia;=j Ndú;fha § ie,lsh hq;= lreKq
² m%;sfrdaO ieie|Su
² m%;sfrdaOfha WIaK;aj ix.=Klh fiùu

7'4 Odrd úoHq;h yd iïnkaO kshu yd
uQ,O¾u mßm: ie,eiqï lsÍu i|yd
fhdod .kshs'

    10



 ksmqK;dj                     ksmqK;d uÜgï                   ikaOdrh ld,Éfþo

36

7'5 ñkqï ,nd .kakd rdYshg
.e<efmk WmlrKh f;dard f.k
úoHq;a ñkqï WmlrK ksjerÈ j yd
wdrlaIdldÍ j mßyrKh lrhs'

7'6 wjia:djg WÑ; wkaoug mßm:h
wgjñka úNjudkh  Ndú; lrhs'

² i, o`.r .e,ajfkdaógrh u; mokï jQ úoHq;a ñkqï
WmlrK
² weógrh

² ieliqu
² mßmQ¾K weógrhl .=Kdx.
² weógrhl mrdih fjkia lsÍu

² fjda,aÜógrh
²  ieleiqu
² mßmQ¾K fjda,aÜógrhl .=Kdx.
² fjda,Ü ógrhl mrdih fjkia lsÍu

² ´ï ógrh
² ieliqu

² nyq ógrh

² úNjudkh
² úNjudk uQ,O¾uh
² úNjudkh l%udxlkh lsÍu
² úNjudkh Ndú;fha § ie,els,su;a úh hq;= lreKq
² úNjudkfha Ndú;

² úoHq;a.dul n, ieie|Su
² m%;sfrdaO ieie|Su
² fldaIhl wNHka;r m%;sfrdaOh fiùu
² b;d l=vd úoHq;a.dul n, fiùu

² úNjudkh Ndú;fha jdis iy wjdis

     04
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8'1 pqïnl lafIa;%hl ;nd we;s úoHq;a
Odrdjla /f.k hk ikakdhlhla
u; iy pqïnl lafIa;%hl .uka
lrk wdfrdamKhla u; l%shd lrk
n,h yiqrejhs'

8'2  wjYH;dj i|yd úp,H
yiqrejñka pqïnl lafIa;%h  ksmojd
.kshs'

² pqïnl n,h
² pqïnl lafIa;%hl jQ Odrdjla /f.k hk

ikakdhlhla u; ls%hd lrk n,h
² n,fha iajNdjh Odrd ;=,dj u.ska wdo¾Ykh lsÍu
² n,fha úYd,;ajh i|yd m%ldYkh
² pqïnl i%dj >k;ajh
² *af,ñxf.a ju;a kS;sh
² pqïnl lafIa;%hla ;=< p,kh jk wdfrdamKhla u;

n,h
² n,fha úYd,;ajh
² n,fha ÈYdj

² fyda,a wdprKh
² .=Kd;aul j úia;r lsÍu
² fyda,a fjda,aàh;dj i|yd m%ldYkh jHq;amkak
  lsÍu

² fyda,a wdprKfha fhoSu
² pqïnl n, lafIa;%h

² nfhda - ijd kshuh
² Odrdjla /f.k hk wmßñ; È.e;s iDcq

ikakdhlhla wi, pqïnl i%dj >k;ajh ^jHq;amkak
lsÍu wjYH fkd fõ&

² Odrdjla /f.k hk jD;a;dldr o`.rhl
      flakaøfha pqïnl i%dj >k;ajh

² Odrjla /f.k hk È.= mßkd,sldjl wlaIh wi,
pqïnl i%dj >k;ajh ^jHq;amkak lsßu wjYH fkd fõ&

² Odrd /f.k hk wmßñ; È.e;s iudka;r
ikakdhl folla w;r we;s n,fha úYd,;ajh

² weïmshrh w¾: ±laùu

8' úoHd;aul iy ffoksl
lghq;=j, § úoHq;h iy
pqïnl;ajh w;r wka;¾
iïnkaO;dfõ wdprK
WÑ; mßÈ Ndú; lrhs'

   10
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² Odrd mq`vqjl ls%hd;aul jk jHdj¾;h
² taldldr pqïnl lafIa;%hla ;=< ;nd we;s

iDcqfldaKdi% o`.rh
² wÍh pqïnl lafIa;%hl ;nd we;s iDcqfldaKdi%

o`.rh
² i, o`.r .e,ajfkdaógrh

² W;al%uh i|yd m%ldYkh
² Odrd ixfõÈ;dj flfrys n,mdk idOl

² ir, Odrd fudagrh

² úoHq;a pqïnl fm%arKh
² úoHq;a pqïnl fm%arKh ms<sn| kshu

² *erfâ kshuh
² f,kaia kshuh

² úoHq;a pqïnl fm%arKh ms<sn| kshu wdo¾Ykh
lsÍu

² pqïnl lafIa;%hla ;=< p,kh jk iDcq oKavl
fm%aß; úoHq;a.dul n,h
² fma%ß; úoHq;a.dul n,h i|yd m%ldYkh
² *af,ñkaf.a ol=K;a kS;sh

² pqïnl lafIa;%hla ;=< N%uKh jk oKavl fm%aß;
úoHq;a.dul n,h

² pqïnl lafIa;%hla ;=< N%uKh jk ;eáhl fma%ß;
úoHq;a.dul n,h

² pqïnl lafIa;%hla ;=< N%uKh jk iDcq
fldaKdi%dldr o`.rhl fma%ß; úoHq;a.dul
n,h iy Wmßu w.h i|yd m%ldYkh

8'3 úoHq;h yd pqïnl;ajfha wka;¾
iïnkaO;dj fya;=fjka we;s jk
N%uK wdprKh úuid n,hs'

8'4 úoHq;a pqïnl fm%arKh ms<sn|
kshu iy Í;s ;dlaIKsl
wjYH;d i|yd fhdod .kshs'

      06
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² m%;Hdj¾;l Odrd cklh
² ieleiqu
² úoHq;a.dul n,h ld,h iu. úp,kh
  m%ia;dßl j ksrEmKh

² ir, Odrd cklh
² ieleiqu
² úoHq;a.dul n,h ld,h iu. úp,kh ùu

m%ia;dßl j ksremKh
² iq<s Odrd we;s ùu iy m%fhdack
² ir, Odrd fudagrhl m%;súoHq;a.dul n,h
² m%;súoHq;a.dul n,h" wdfïpr Odrdj flfrys

n,mdk whqre
² wdrïNl Odrdj md,kh lsÍu - l%shdrïNl iaúÉÑh
² mßKdulh

² jHqyh
² m%d:ñlfha iy oaú;shslfha fmdg ixLHd iy

fjda,aàh;d w;r iïnkaOh
² wjlr iy wêlr mßKdul
² VI .=Ks;h" mßKdulhl m%odk$ m%;sodk cjh

f,i
² mßKdulhl Yla;s ydksh

²  cQ,a ;dm ydksh
²  iq<s Odrd ydksh

² mßKdulj, Ndú;
² úÿ,s n, iïfm%aIKh
² m%;Hdj¾;l Odrdfõ uQ,sldx.

² m%;Hdj¾;l Odrd m%Njhl úNjh iy
      Odrdfõ ihskdldr ;rx. wdldr

² WÉp w.h iy j¾. uOHkH uQ, w.h
² m%;sfrdaë mßm:hl uOHkH cjh fjdÜj,ska
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² ikaê vfhdavh
² ksi. w¾O ikakdhl
² ndyH w¾O ikakdhl

² n - j¾.h

² p - j¾.h

² p-n ikaêh
² ydhs; fmfoi
² bÈß keUqrej
² miq keUqrej

² vfhdavhl ,dlaIKsl jl%
² mßmQ¾K vfhdavh i|yd I - V jl%h
² m%dfhda.sl vfhdavhla i|yd I - V jl%h

² vfhdavh iDcqldrlhla f,i Ndú;h
² w¾O ;rx. iDcqlrKh
² mQ¾K ;rx. iDcqlrKh
² iqugkh

² lef;dav lsrK foda,fkalaIh Ndú;fhka
iDcqlrKh wdo¾Ykh lsÍu

² vfhdavh iaúÉÑhla f,i Ndú;h
² úúO vfhdav j¾.

² fik¾ vfhdavh
²  fik¾ vfhdavfha fjda,aàh;d hdukh

² wdf,dal úfudapl vfhdavh
² m%ldY vfhdavh

9' udkj wjYH;d
ld¾hlaIu j bgqlr
.ekSu i|yd
bf,lafg%dksl mßm:
Ndú; lrhs'

9'1 w¾O ikakdhl vfhdavhl ls%hdj
iy uQ,O¾uh úuid n,hs'

      06
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² g%dkaisiagrh
² oaúO%ej g%dkaisiagrh

² npn iy pnp g%dkaisiagrj, jHqyh iy mßm:
ixfla;h

² npn g%dkaisiagr mßm:
² g%dkaisiagrhl ls%hdj
² mßm: úkHdih

² fmdÿ mdou
² fmdÿ úfudapl
² fmdÿ ix.%dyl

² fmdÿ úfudapl úkHdifha  g%dkaisiagr
,dlaIKsl jl% mÍlaIKd;aul j ,nd .ekSu
² m%odk ,dlaIKslh
² m%;sodk ,dlaIKslh
² ixl%uK ,dlaIKslh

² g%dkaisiagrhla keUqre lsÍu
² fmdÿ úfudapl g%dkaisiagr j¾Olh

² Odrd j¾Okh
² fjda,aàh;d j¾Okh

² fmdÿ úfudapl g%dkaisiagr iaúÉÑh
² talO%ej g%dkaisiagrh

² lafIa;% wdprK g%dkaisiagrh (FET)
² n pek, iy p pek, FETj, jHqyh iy mßm:

ixfla;h
² n pek, FEThl ls%hdj

² ,dlaIKsl
² FEThla Ndú;fhka fjda,aàh;d j¾Okh ^.=Kd;aulj&

9'2 ikaê g%dkaisiagrfha l%shdldÍ;ajh
m%dfhda.sl wjYH;d i|yd fhdod
.kshs'

     12
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² ldrld;aul j¾Olh
² ldrld;aul j¾Olh ix.Dys; mßm:hla (IC)f,i
² w.% y÷kd .ekSu
² ldrld;aul j¾Olfha ls%hdj
² újD; mq`vq wjia:dj i|yd ,dlaIKsl
² ldrld;aul j¾Olh fjda,aàh;d j¾Olhla f,i

Ndú;h
² ixjD; mq`vq wjia:dj ^iDK m%;sfmdaIKh&

²  iaj¾Kuh kS;s I iy II
²  wmj¾;k j¾Olh
²  wmj¾;k fkd jk j¾Olh

² ldrld;aul j¾Olh fjda,aàh;d ixikaolhla
f,i Ndú;h

² ixLHdxl bf,lafg%dksl úoHdj
² ;d¾lsl oajdrj, nQ,shdkq m%ldYk iy i;H;d j.=

² AND o ajdrh
² OR oajdrh
² NOT o ajdrh
² NAND o ajdrh
² NOR o ajdrh
² EXOR o ajdrh
² EXNOR o ajdrh
² ir, uQ,sl ;d¾lsl oajdrj, i;H;d j.=

mÍlaIKd;aul j  úuid ne,Su

9'3  ldrld;aul j¾Olfha Ndú;
ms<sn| úuid n,hs'

9'4 ixLHdxl mßm:j, ls%hdldrs;ajh
yeisrùu i|yd ;d¾lsl oajdr
fhdod .kshs'

       06

       06
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² ir, ixLHdxl mßm: i|yd ;d¾lsl m%ldYk
^Wmßu f,i m%odk ;=kla i|yd&

² § we;s ;¾l m%ldYkhla  ;d¾lsl oajdr
mßm:hlg ye/ùu

² i;H;d j.=jla ;¾l m%ldYkhla u.ska ±laùu
² ir, ;d¾;sl mßm: ie,eiqï lsÍu

² bf,lafg%dksl u;lh (Electronic memory)
² NAND/NOR oajdr iys; uQ,sl u;l mßm:h

² uQ,sl ms<s-fmd< mßm:h (Basic SR flip-flop
     /Bistable)
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10 mod¾:fha hdka;%sl .=K
ms<sn| ±kqu úoHd;aul
lghq;=j, § iy Ôú;
wjYH;dj, §
m%udKd;aul j fhdod
.kshs'

10'1 m%;Hdia:;dj ms<sn| ±kqu fhdod
.ksñka tÈfkod Ôú; wjYH;d
i|yd WÑ; øjH f;dard .kshs'

10'2  úoHd;aul yd ffoksl lghq;=j,
§ ÿiai%dú;dj ms<sn| ±kqu Ndú;
lrhs'

² >kj, m%;Hdia:;dj
² wd;;sh iy ú;;sh
²  Ndr-ú;;s jl%h
² yQlaf.a kshuh
² wd;kH m%;Hdn,h
² wd;;H úl%shdj
² hx udmdxlh
² f,day lïìhla Ndú;fhka hx udmdxlh fiùu
² m%;Hdn, - úl%shd jl%h
² wd;;shlg ,la j we;s ;ka;=jl .nvd ù we;s

Yla;sh

² ÿiai%dú;dj
² ÿiai%dú;d n,h

² ÿiai%dú;d n,h flfrys n,mdk idOl
² m%fõ. wkql%uKh
² iam¾YSh m%;Hdn,h ^F/A&

² ÿiai%dú;d ix.=Klh
² ;r, m%jdyhla i|yd fmdhsfi,a iQ;%h

² j,x.= jk ;;a;aj
² udk Ndú;fhka iQ;%h ksjerÈ nj fmkaùu
² ÿiai%dú;d ix.=Klh fiùu i|yd fmdhsfi,a

iQ;%h Ndú; lsÍu

10

10
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10'3 mDIaÀl wd;;sh ms<sn| ±kqu
fhdod .ksñka  iajdNdúl
ixisoaëka meyeÈ,s lsÍu iy Ôú;
wjYH;d imqrd .ekSu isÿ lrhs'

² ÿiai%dú udOH ;=<ska jia;=jl p,s;h
² jia;=j u; ls%hd;aul jk n,
² wdka; m%fõ.h" v- t jl%h weiqßka
² iafgdlaia kshuh

²  j,x.= jk ;;a;aj
²  udk jYfhka ksjerÈ nj fmkaùu

² wdka; m%fõ.h i|yd m%ldYk jHq;amkak lsÍu
² by<g p,s; jk jia;=jla i|yd
² my<g p,s; jk jia;=jla i|yd

² wdkA; m%fõ. i|yd  m%ldYkh weiqßka ÿiai%dú;d
ix.=Kl ieie|Su

² WIaK;ajh wkqj ÿiai%dú;dj fjkia jk wkaou
² ÿiai%dú;dfõ Ndú;

² mDIaÀl wd;;sh
² øjhl ksoyia mDIaGfha iajNdjh WodyrK u.ska

wdo¾Ykh lsÍu
² øjhl ksoyia mDIaGfha yeisÍu wka;¾ wKql n,

u.ska meyeÈ,s lsÍu
² mDIaÀl wd;;sh w¾: ±laùu
² iam¾Y fldaKh
² øj udjlfha iajNdjh iy iam¾Y  fldaKh w;r

iïnkaOh
² ksoyia mDIaÀl Yla;sh

12
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² øj mg,hl ifudaIaK f,i mDIaÀl j¾.M,h
jeä lsÍfï § flfrk ld¾h i|yd m%ldYkh

² mDIaÀl Yla;sh iy mDIaÀl wd;;sh w;r
iïnkaOh

² f.da,Sh udjlhla yryd mSvk wka;rh i|yd
m%ldYkh

² flaYsl Woa.ukh
² by< ke.s øj lfoa Wi i|yd m%ldYkh

² mDIaÀl wd;;sh ks¾Kh lsÍu
² wKaùlaI lodjla Ndú;h
² lïì rduqjl inka mg,hla Ndú;h
² flaYsl Woa.ukh Ndú;h
² fÊ.¾ l%uh
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11' kùk  fN!;sl
úoHd;aul isoaOdka;
úuid n,hs'

11'1 lafjdkagï isoaOdka;" lDIaK jia;=
úlsrKfha ;Sj%;d jHdma;sh meyeÈ,s
lsÍu i|yd fhdod .kshs'

11'2 lafjdkagï isoaOdka;" m%ldY
úoHq;a wdprKh meyeÈ,s lsßu
i|yd fhdod .kshs'

² úlsrKfha lafjdkagï iajNdjh
² lDIaK jia;= úlsrKh

² iafg*dka   kshuh
² lDIaK fkd jk jia;= i|yd iafg*dka kshuh

úlrKh
² úlsrK ;Sj%;dj iy ;rx. wdhduh w;r

m%ia;dr
² ùka úia:dmk kshuh
² úlsrK ;Sj%;d jHdma;sh meyeÈ,s lsÍug

fm!rdKsl fN!;sl úoHdj wiu;a ùu
² ma,dkalaf.a l,ams;
² lDIaK jia;= úlsrKh Yla;s melÜgq iy Yla;s

uÜgï i,lñka meyeos,s lsÍu

² m%ldY úoHq;a wdprKh
² foay,sh ixLHd;h
² I-V m%ia;drh
² kej;=ï úNjh
² ixLHd;hg tÈßfhka kej;=ï úNjh m%ia;drh
² úúO f,day i|yd m%ia;dr
² m%ldY úoHq;a wdprKh myod §ug fm!rdKsl

fN!;sl úoHdj wiu;a ùu
² m%ldY úoHq;a wdprKh meyeÈ,s lsßu i|yd

whskaiaghska bÈßm;a l< l,ams;

04

04

tallh - 11 - mod¾: iy úlsrK ^ld,Éfþo 22&
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11'3 ;rx. wxY= oaffj;h$ oafõ;h
ms<sn| úuid n,hs'

11'4 udkj wjYH;d imqrd .ekSu i|yd
X - lsrK Ndú; lrhs'

11'5 udkj wjYH;d imqrd .ekSu i|yd
úlsrKYS,s;dj ms<sn| úuid n,hs'

² m%ldY úoHq;a wdprKh Yla;s melÜgq ^f*dafgdak&
i,lñka meyeos,s lsÍu

² whskaiaghskaf.a m%ldY úoHq;a iólrKh
² ld¾h  Y%s;h
² Wmßu pd,l Yla;sh
² ld¾h Y%s;h yd foay,sh ixLHd;h w;r iïnkaOh
² keje;=ï úNjh iy Wmßu pd,l Yla;sh w;r

iïnkaOh
² mod¾:fha ;rx.uh iajNdjh

² mod¾:fha ;rx.uh iajNdjh ms<sn| idlaIs
² mod¾: ;rx. i|yd äZfn%da.a,s ;rx. wdhduh
² bf,lafg%dak wKaaúlaIfha uQ,O¾uh

²  X - lsrK
²  X - lsrK ksmoùu
² X - lsrKj, .=K
²  X - lsrKj, m%fhdack

² úlsrKYS,s;dj
² iajdNdúl úlsrKYS,s laIh ùu

² α - wxY= úfudapkh

² β - wxY= úfudapkh

² γ - lsrK úfudapkh

02

02

06
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11'6 kHIaál Yla;sh yd tys Ndú;
ms<sn| úuid n,hs'

² úlsrKYS,s mD:lalrK kshuh
² m%ia;dßl ksrEmKh
² laIh ksh;h
² ils%h;dj
² w¾O wdhq ld,h

² úlsrKYSs,s;dfõ Ndú;
² úlsrKYS,s ld, ks¾Kh
² ffjoH úoHdj" bxðfkare úoHdj iy lDIsl¾uh

hk lafIa;%j, §
² úlsrKfha fi!LH wjodku yd wdrlaIs mQ¾fjdamdh

² úlsrK m%udKh uekSu
² úlsrK ud;%dj (Gy)
² RBE ^Relative Bialogical Effectiveness) $Q (Quality

Factor, Q-idOlh)iy úlsrKfha iM, ud;%dj (Sv)
² fi!LH wjodku

² úlsrKfha iajNdjh
² úlsrKhg ksrdjrKh jQ YÍr m%foaYh
² iM, ud;%dj

² wdrlaIl mQ¾fjdamdh

² mrudKql kHIaáh
² kHIaál ia:dhS;dj
² talSlD; mrudKql ialkaO tallh
² ialkaO ydksh
² whsiaghskaf.a ialkaO-Yla;s iólrKh

04
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² n|k Yla;sh
² ialkaO l%udxlh iy kshqla,sfhdakhl n|k

Yla;sh w;r m%ia;dßl ksrEmKh
² ridhksl m%;sls%hdj, § uqod yßk Yla;sh iy

kHIaál Yla;sh ieie£u
² kHIaál Yla;sh

² kHIaál úLKavkh
² kHIaál fndaïnhl ls%hdj
² kHIaál n,d.drhl  ls%hdj

² kHIaál ú,hkh
² ú,hk m%;sls%hdj i|yd ;sìh hq;= ;;a;aj
² iq¾hhd ;=< isÿ jk ú,hk m%;sls%hdj
² n, Yla;sh ksmoùu i|yd ú,hk m%;sls%hdj

fhdod .ekSfï W;aidyh
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4'0  bf.kqï-b.ekaùï ls%hdj,sh

j;auka f.da,Sh ksmqK;d mdol úIhud,d m%jK;dj ù we;af;a iyfhda.S;d bf.kqu Èß .kajk YsIH flakaøSh ls%hdldlrï ;=<ska"

b.ekaùu  wNsnjd .sh bf.kqula y÷kajd §ug hs'

mqoa., iudc iy udkisl yelshd ixj¾Okh fmdaIKh flfrk ls%hdldrlï flfrys isiqkaf.a ilS%h odhl;ajh fuys § wfmalaId

flf¾'

fï iïnkaOfhka wjOdrKh flfrk lreKq -

     • yels iEu wjia:djl u 5E wdlD;sfha ls%hdldrlï fhdod .ksñka ikaOdrh wdjrKh lsÍug Wmfoia oSu'

     • tala tla ud;Dldjg wod< ;dlaIKsl fhÿï .=rejrhd úiska i|yka lsÍu'

     • iajhx fm,Uùula iys; ls%hdldrlïj, fhfoñka yels ;dla iDcq w;aoelSï ,nd .ekSug isiqkg wjia:dj ie,iSu'

     • wjYH;dj wkqj úYajdikSh m%Nj,ska oekqu iy f;dr;=re Wlyd .ekSug isiqka fhduq lsÍu'

5'0  mdi,a m%;sm;a;s iy jev igyka

1' wod< bf.kqï M, idlaId;a lr .ekSu i|yd iqÿiq bf.kqï - b.ekaùï ls%hdj,shla wkq.ukh lsÍfï ksoyi .=re Nj;d i;= h'

2' úIh ks¾foaYfha ikaOdrh hgf;a u ;o l¿ wl=ßka uqøKh lr we;s m%dfhda.sl ls%hdldlrï" wod< ffioaOdka;sl úIh lreKq iu. u

ls%hd;aul lsÍu wfmalaIs; h'

3' isiq YlH;d j¾Okh i|yd mß.Kl wdYs%; bf.kqï uDÿldx. jeks bf.kqï-b.ekaùï wdOdrl" w;sf¾l lshùï øjH iy úIh ndysr

ls%hdldrï wdÈh fhdod .; hq;= h'

4' mka;s ldur bf.kqu §¾> lsÍug iy isiqkaf.a iqúfYaI olaI;d Tma kxjkq jia my; oelafjk úIh iu.dó ls%hdldrlï y÷kajd  §u

wfmaCIs; h'

51
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• fN!;sl úoHdjg wod< j úúO wx. wdjrKh jk mßÈ mdif,a iñ;s yd iud.ï msysgqùu'

• fN!;sl úoHd;aul jeo.;alula we;s ia:dk .fõIKh i|yd lafIa;% pdßldj, fh§u yd ta ms<sn| jd¾;d ilia lsÍu'

• mdi,a m%o¾Yk iy ;r. ixúOdkh lsÍu'

• iqÿiq f;aud i|yd wod< jD;a;slhka fyda úfYaI{hska fyda iïm;a mqoa.,hska fyda fhdod .ksñka" wdrdê; foaYk meje;aùu'

• mdi,a m%ldYk t<s oelaùu'

• újdo ;r." úoHd Èk jeks wjia:d ixúOdkh lsÍu'

5. mdi,a ;=<ska yd bka neyer" iïm;a yd WmlrK ,nd §u jeks fiajd iemhSu mdi,a l<ukdlrKfha j.lSuls'

6. fN!;sl úoHdjg wod< jev igyka ixj¾Okh lsÍu i|yd iqÿiq  .=re Nj;=ka iy isiqka f.ka ieÿï ,;a lñgqjla msysgqjd .ekSu

fhda.H h'

7. mdi," isiqkag mrudo¾YS ùu b;d jeo.;a h'

8. m%;sm;a;suh b,lal imqrd .ekSu i|yd mdi, u.ska úúO ls%hdldrlï  we;=<;a jd¾Isl jev igykla ilia l< hq;= h'  fuys § ksYaÑ;

jirla ;=< l< yels ls%hdldrlï ks¾Kh lsÍuWfoid mdif,ys m%uqL;d y÷kd .ekSu;a" ld,h iy iïm;aj, iSud i,ld n,ñka

m%dfhda.sl nj ms<sn| ie,els,su;a ùu;a" b;d wjYH h'

6'0  ;lafiarej yd we.hSu

mdi, mokï lr.;a we.hSï jevms<sfj< hgf;a tla tla jdrh i|yd kshñ; ksmqK;d yd ksmqK;d uÜgï wdjrKh jk mßos

bf.kqï-b.ekaùï we.hSï WmlrK ks¾udKd;aul j ms<sfh, fldg l%shd;aul lsÍu wfmaCIs; h'

fuu úNd.fha m%Yak m;%j, wdlD;sh yd iajNdjh ms<sn| wjYH úia;r úNd. fomd¾;fïka;=j u.ska iemfhkq we;'


