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fN!;sl úoHdj 
1' úÿ,sh 

1' úÿ,sier jeoSu  
hï WmlrKhlska úÿ,sier jeoSu ms,sn|j ielhla mj;S kï 
l<hq;af;a l=ulao@  
 

tjeks WmlrK w;ska w,a,kafka ke;sj ksfhdka fgiagrhlska 
mrSËdlr ne,sh hq;=h' hïfyhlska úÿ,s ldkaÿùula mj;sk 
WmlrKhla weÕs,a,lska iamY_ l,fyd;a iamY_jQ iefKlska w; bj;g 
ùisfjhs' fï ms,sn|j fndfyda fofkla ;=, jeros u;hla f.dvke.S 
we;' Mkï úÿ,sierfhka w; bj;g ùisfjk njhs' kuq;a tjekakla 
isÿfkdfõ' isÿjkafka YrSrfha yu wdY%s;j mj;sk wdrËl ixfõok 
l%shdj,shla ËKslj l%shd;aulù w; bj;g úisùuhs' r;ajQ hula we,aÆ 
úgo" lgqjla wekqkúgo isÿjkafka fuu ixfõok l%shdj,shhs' fï 
i|yd fud,fhka ix{d heùula isÿ fkdfõ' 
hï f,ilska hula ;oska we,aÆ úgl úÿ,sier jeÿfkd;a Tn b;du;a 
wirK ;;ajhlg m;afjhs' iefKlska TfÄ fud,h iy YrSrfha 
wfkl=;a ish¨u wx.hka iu. mj;sk ikaksfõok ish,a, wl%sh ùu 
fya;=fldgf.k" Tn we,aÆfoh w;yrskakgj;a  l:dlsrSugj;a 
fi,ùugj;a fkdyelsjk neúka fjk;a flfkla meñK úÿ,sh 
úikaê fkdl<fyd;a ñks;a;= lSmhla ;=, Tn cSú;Ëhg m;afõ' 
fujka w;aoelSula  ,enQ flfkla yuqjkafka b;du;a l,d;=rlsks' Bg 
fya;=j tjekakla úia;r lsrSu i|yd cSj;a fjkafka 1] lg;a wvq 
msrsila ùuhs' ug tjka w;aoelSula we;s neúka th fuys ,d i|yka 
lsrSu fndfyda fofkl=g m%fhdackj;ajkq fkdwkqudkhs' 
 
j¾I 1980 oS muK uf.a ys;ñ;=frl=g wdOqksl .=jkaúÿ,s iïfm%aIlhla 
i|yd úYd, wekafgkdjla iEoSfï ld¾hfhys ksr; jQfhñ' we¿ñkshï 
nghl isÿrla úoSu i|yd úÿ,s nqreuh (Electric Hand Drill)   w;g f.k" 
ol=Kq oKysi iy jï m;=, ^mdjyka fkdue;sj& ìu isák whqre 
;Kfld< iys; ñÿf,ys isáñka tys iqúph  weÕs,af,ka ;o lf<ñ' 
fmrosk m,xÑhla Wv isg jev lrkúg tys iq¿ úÿ,s ldkaÿjla ;snQnj 
ta fudfydf;au ug u;la jqjo" Majkúg iqúph Tnd ;snqfKka ug b;d 
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m%n, f,i úÿ,sier jefokakg úh' ug fyd|ska isys l,amkdj ;snqk;a 
uq¿ YrSrhu wl%sh úh' Tnmq weÕs,a,  nqre,a lsrSugj;a" ä%,a tl 
Tijdf.k isák w; my; oeóugj;a fkdyelsh' ud bosrsfhys isá w;a 
Wojqlre uf.a uqyqK foi n,d isáh;a lsisjla fkdlrk neúka ;;amr 
10 la muK .;jQ miq ud fufia is;kakg úh' ˜fï fudavhg 
f;afrkafk kE ug lrkaÜ josknj˜" ;j;a ;;amr 10 la muK 
.;jQúg ˜fï ukqiaihg kï fudlj;a f;afrkafk kE" ;j 
ñks;a;=jlska udj uefrk tl ia:srhs˜' hkqfjka is;ñka isákúg udj 
jefgkakg hk njla f;areKs' túg ud l,amkd lf<a ˜ud jegqfkd;a 
kï fífrkak bv ;shkj˜ hkqfjks' túgu udj ìug fmr¨k w;r 
úÿ,sh úikaê úh' ud iefKlska ä%,a tl w;yer oud jyd ke.sg w;-
mh os.yer kjd" ysi ta-fï w; yrjd ne¨fjñ' lsisu 
widudkH;djhla ke;s nj wjfndaO úh' B<Õg Tyqg l:dl< ud ˜wehs 
Th ma,.atl .ef,õfj ke;af;" ug lrkaÜ josk nj f;arefka 
keoao@˜ hhs lSúg ˜wfka i¾ ux fï n,x ysáfh ä%,a tl fyda .d, jev 
lroaos úoskafk ke;=j uf. uQK osyd n,xbkafk fudlo lsh,hs̃ ' 
miqj ud ÿgqfõ f.or á%ma iqúph úikaê ^off& ù we;s njhs' kuq;a tu 
merKs j._h úÿ,sier jeoSfïoS úikaê fkdjknj ud fyd|dldrju 
okakd neúka ;jÿrg;a mÍËd l< úg" tys ma,.a tfla w¾;a jhrh 
.e,ù ;sfnk nj ÿáñ' ta wkqj ud ks.ukh lf<a" udj ìu 
fmrf,kúg il%sh w.%h (live terminal)  iy N+.; w.%h (earth terminal) 
tlg .Eùfuka á%ma iqúph úikaêjQ njhs' lsis úgl;a ,eìh fkdyels 
w;aoelSula ,eîu .ek uu i;=gq jQfhñ' fuhska ud jeo.;a mdvï 
folla bf.k.;sñ'  

i' l=uk wdldrfha jevla l,;a wkqjK mqoa.,hska <xlr fkd.; 
hq;=h' 
ii' úÿ,s ier jeoSfï wjodkula we;súgl iem myiq ia:djr 
bßhõjlska isàu wka;rdodhl njh' 

udj ìu fmr¿fka wia:djr whqre oK ìu wekf.k isá ksidh' 
hïf,ilska iemmyiq f,i jdäù isáhd kï th uf.a wjidkh jkq 
ksh;h' 
 
 
 

2' úÿ,sier josk flfklaj fírd .kafka flfiao@ 
fuu m%Yakhg ms<s;=re oSug fmr" flfkl=g úÿ,sier jefoñka 
mj;sk nj f;areï.kafka flfiaoehs wjfndaO lr.; hq;=h' 
 

hka;ñka úÿ,sier jeÿkfyd;a wkawhf.a Woõjla ke;sj ;ksju bka 
.e,ùug mq¿jk' b;d m%n, f,i úÿ,sier jeÿkfyd;a mekakqï 
iqúphla (RCCB – trip switch) iúlr we;akï úÿ,sh úikaê fjhs' 
tjekakla fkdue;skï fyda th wl%shù we;akï by; .eg¿fjys 
úia;r l< mßos lsisu fohla l< fkdyels ;;ajhlg m;ajk neúka 
cSú;Ëhg m;ajk;=reu bka  ñosh fkdyelsh' 
hï flfkla isák bßhõfjkau fkdfi,aù isà kï" l:d fkdlrhs 
kï" lsisu m%;spdrhla fkdolajhs kï" Tyqg fyda wehg úÿ,sier 
jefoñka mj;sk njg iel l<yelsh' tjeks wjia:djloS Tn 
l<hq;af;a ;;amrhlaj;a mud fkdù jydu my; i|yka hula lsÍuhs' 

i'  jydu wod, fmakqj  .,jd oeñh hq;=hs' ke;fyd;a 

ii' m%Odk iqúph (main switch) fyda mekakqï iqúph (trip  

     switch) ksjd oeñh hq;=hs' ke;fyd;a 

iii' tu ;eke;a;df.a weªï f;; ke;skï weªulska w,a,d weosh 
yelsh' tfia fkdue;sj úÿ,sier josk flfklaj   iamY_ 
fkdl<hq;=h" iamY_ l<fyd;a Tng;a úÿ,sier joS' 

iv' Tn úh,s mdjyka ^rn¾ fyda ma,diaála wä iys;& me,| isà kï 
tu ;eke;a;dj w,a,d weosh yelsh' 

v' Tn mdjyka fkdme,| isà kï" ,S fyda ma,diaála mqgqjla" 
nxl=jla fyda fïihla u;g ke." tu ;eke;a;dj w,a,d weosh 
yelsy'   

fuf,i fírd.;a miqj widudkH ;;ajhla mj;S kï frday,lg 
f.k hdhq;=h' 

1990 oYlfha muK ñkqjkaf.dv m%foaYfha isÿjQ wk;=rla uf.a 
u;lhg ths'  <s|la wi, wkdrËs; f,i iúlr ;snQ j;=r fmdïmhla 
we,a,Sfuka <ufhl=g úÿ,sier joskúg wi, isá jeäysá ldka;djla 
Tyqj w,a,d woskakg W;aidy lsÍfïoS wehgo tu brKuu w;aúh' ta 
nj ÿgq ;j;a flfkl=go thu isÿúh' ;=kafofkla tl fm,g isákq 
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ÿgq kqjKe;af;la jydu ksjig ÿjf.dia m%Odk iqúph ksjd oeóu 
ksid tla wfhl=f.a cSú;h .e,jqko cSú; folla wysñ úh' 
 
3' mekakqï iqúph ^trip switch& 

.Dy mßm:hl mekakqï iqúphla iúlr ;sîfuka wmg isÿúhyels 
wk;=re wju lr.;yelsh'  

 
mekakqï iqúpfha l%shdldß;ajh wjfndaO lr.ekSu b;d jeo.;ah' 
fujeks iqúp j._ folla we;' merKs j._h Earth Leakage circuit breaker 

(ELCB) hkqfjka y÷kajhs' my; rEmigyfka by<ska we;af;a fuu 
j._hhs' fuysoS ksjfia we;s ish¨u fmakq ^plug& j, N+.; w.% tlg 
iïnkaO lr tajd mekakqï oÕrh ^trip coil& yryd N+.; lr we;' 
ksjfia we;s WmlrKhl úÿ,s ldkaÿjla we;sjqjfyd;a tu ldkaÿ 
Odrdj ^Leakage current& mekakqï oÕrh yryd hk neúka iqúph 

úikaê fõ' kuq;a hï flfkl=g úÿ,sier jeoSfuka merKs ELCB 
j._fha mekakqï iqúph l%shd;aul fkdjk nj ;rfha isys ;nd.; 
hq;=h' fndfyda wh ;=," fuu j._fha mekakqï iqúph u.ska cSú;drËdj 
ie,fia hk jeros yeÕSula mj;S' tu.ska úÿ,s WmlrK j,g muKla 
wdrËdj ie,fia' 
1980 g miq ksIamdokh lrk,o kùk j._h RCCB (Residual Current 

Circuit Breaker) kñka ye|skafjhs' ìu isák flfkl=g úÿ,sier 
jeÿkfyd;a th l%shd;aulù úÿ,sh úikaê fjhs' kuq;a fmd<jg 

iïnkaO fkdù isák flfkla il%sh w.%h ^live or phase& iy WodiSk 

^neutral& w.%h hk foflysu iam¾Yùu fya;=fldgf.k úÿ,sier 
jeÿkfyd;a th l%shd;aul fkdjknj isys ;nd.;hq;=h'  
êmy; rEm igyfka my< fldgiska oelafjkafka fuu RCCB j._fha 
mekakqï iqúphls' fuys jeo.;Au Wmdx.h jkqfha oÕr ;=kla iys; 
l=vd mßKdulhhs' fuys A iy B hkq jg lSmhlska iukaú; m%;súreoaO 
w;g T;k,o oÕr folls' A ;=,ska icSù lïìfha Odrdjo" B ;=,ska 
WodiSk lïìfha Odrdjo" .,d hhs' tu Odrd iudk yd m%;súreoaO 
neúka mßKdulfhys fm%arKhjk pqïnl fË;% fol ika;=,kh fõ' 

 
tneúka jg rdYshla iys; ixfõol oÕrfha ^senser coil& Odrdjla 
fm%arKhfkdfõ' ìu isák flfkla icSù lïìhl iam¾Y ùu 
fya;=fldgf.k úÿ,sier jeÿkfyd;a isrer yryd .,k Odrdj A 
oÕrh ;=,ska meñK fmd<jg .uka lrk neúka B oÕrh yryd 
fkdhhs' fuúg mßKdulfha iu;=,s;;dj ì£ pqïnl fË;%hla 
yg.kakd neúka ;=kajeks oÕrfhys Odrdjla fm%arKh fjhs' tu Odrdj 
mekakqï oÕrh yryd hk neúka th l%shd;aulù úÿ,sh úikaê fjhs'   
hïlsisfjla fmd<jg iïnkaO fkdù isáñka icSù iy WodiSk hk 
lïì folu iamY_ ùfuka úÿ,sier jeÿkfyd;a A ;=,ska .,k uq¿ 
Odrdju B ;=,skao .,dhk neúka ;=kAjeks oÕrfha Odrdjla fm%ArKh 
fkdfõ' tneúka mekakqï iqúph úikaê fkdjk nj ;rfha isys 
;nd.; hq;=h' WodiSk lïìh úÿ,sh fnodyßk mßKdulh wi,oS 4 
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N+.; lr we;s neúka th we,a,SfukA wk;=rla isÿ fkdfõ' kuq;a ta 
ms<sn|j t;rï úYajdihla ;eìh fkdyelsh' tu N+.; iïnkaOh 
fyd|ska fkd;snqKfyd;a WodiSk lïìh we,aÆ úgo úÿ,sier joS' 
tjeks wjia:d lSmhlau ud ksÍËKh lr we;' 
Tn mekakqï iqúphla ñ<oS .kakdúg ie<lshhq;= jeo.;a lreKla 
we;' tu.ska Tfí cSú;drËdj ie,fik nj wu;l fkdlr uqo,g 
f,daN fkdù wk._ ;;ajfha tlla ñ,oS .kak' 
 

4' mekakqï iqúph ^Trip switch& ks;r ks;r úikaêùu 
iuyr wjia:dj, jßkajr mekakqï iqúph úikaê ùug fya;=j 
l=ulao@ 

mekakqï iqúpfha l%shdldÍ;ajh by; úia;r lrwe;' ta wkqj ksjfia 
úÿ,s mßm:fha iÔù /yekska ^lïìfhka& fyda WÞiSk /yekska 
fmd<jg úÿ,s ldkaÿjla isÿjqjfyd;a mekakqï iqúph úikaê fõ' 
rEmigyfka oelafjk mßos fldkaähqÜ nghla ;=, fyda fjk 
hï;ekl ikaêlr we;s lïìhla we;akï tjeks úÿ,s ldkaÿjla 
isÿúhyelsh' ì;a;shla;=, fyda fldkal%sÜ ìula fyda jy,hla ;=, 
tjekakla mj;Skï fldkaähqÜ ngh ;=jd,ù we;akï th;=,g 
f;;ukhla ldkaÿù ;sìh yelsh' ke;fyd;a ngh;=,g l+ôka hdu 
ksid Wkaf.a wmøjH yryd fmd<jg ldkaÿúh yelsh' úÿ,s /yeka 
tf,i iïnkaO lsÍu fkdl<hq;= fohlajk w;r jhßka ms,sn| 
kS;sÍ;s j,go mgyeksfõ' kuq;a iuyre uqo,a b;sß lr.ekSu i|yd 
tjeks l%shdjkag fm<fò'  
 
úÿ,sh úikaêlr" iÔù /yeka iy N+.; w.%h w;r m%;sfrdaOho" 
WÞiSk /yeka iy N+.; w.%h w;r m%;sfrdaOho uek.ekSfuka tjeks 
ldkaÿjla mj;sk nj ikd: lr.;yelsh' tu w.h idudkHfhka 
fuf.daï .Kklajk w;r" lsd,da ´ï 20lg jvd wvqkï mekakqï 
iqúph úikaê úhyelsh'  

wjqreÿ 30lg muK fmr jhßka lrk,o udf.a ys;jf;l=f.a ksjil 
jeis ld,fha ks;ru mekakqï iqúph úikaê ùu ksid th mÍËd 
l<úg" olakg ,enqfka  fldkaähqÜ nghla ;=, we;s WÞiSk /yeklska 

úÿ,sh fmd<jg ldkaÿfjk  njhs' th bj;alsÍu wmyiq jeúka" tys 
fofl<jr úikaêlr tA fjkqjg w¨;a /yekla iúlr ÿksñ'  

 

 
 
5'   ú,dhl ^Fuse& 

fkdfhla úÿ,s mßm: j, ^Electrical circuits& iy úÿ,s WmlrK 
j, ú,dhl Ndú; lrkafka whs@ 
 

úÿ,s WmlrK iy mßm:j, fodaIhla yg.;a l< tlaflda úÿ,s Odrdj 
uq¿ukskau úikaê fjhs" ke;fyd;a wêl Odrdjla .,dhdu 
fya;=fldgf.k úYd, w,dNhla isÿfjhs' fujeks w,dN wju 
lr.ekSu i|yd ú,dhl Ndú; lrhs' fuys m%Odk Wmdx.h jkqfha 
isyska lïì lene,a,ls' th f;dard .;hq;af;a wjYH Wmßu Odrdjg 
jvd iq¿ jYfhka jeä Odrdjla .,d .shfyd;a tu lïì lene,a, øj 
ù" tkï ms,siaiS hk whqßks' fuu lïì lene,a, fyd| ikakdhlhla 
úhhq;= w;r wvQ øjdxlhla ;sìhhq;=h' idudkHfhka msßisÿ f,dayj, 
øjdxlh wvqh' tneúka fndfydaúg fï i|yd ;U we¿ñkshï fyda Bhï 
lïì Ndú; flf¾' lïìfha úIalïNh f;dard.;hq;af;a Wmßu 
Odrdjg iß,k whqßks' .=jka úÿ,s hka;%" rEmjdyskS wdoS WmlrK j, 
ñwe 200 isg we 1 muK w.hkaf.ka hqla; ú,dhl Ndú; flf¾' 
ksjdi úÿ,s mßm:hkays we 1 isg 6 muK w.hkao" m%Odk iqúph ;=, 
we 10 isg 30 muK jQ w.hkao Ndú; flf¾' WodyrK f,i we 1 l 
ú,dhlhla iúlr we;akï" Odrdj we 1 g iaj,amhla jeäjQ iefKlska 
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ú,dhlfha isyska lïìh ms<siaiS úÿ,sh úikaê fjhs' tjekakla 
isÿjQúg m<uqj jro fidhd n,d ksjeros lr bkamiq ú,dhlfha Wv 
fldgi .,jd iqÿiq m%udKfha isyska lïìhla iúl<hq;=h' 
 
ú,dhlfha we;s jeo.;alu úoyd oelaùu i|yd udf.a w;S; ^1960-70& 
isÿùula bosßm;a lsÍu iqÿiq hhs ug yefÕa' wYajn, nd.fha 
fudagrhlg mxldjla iúlr ù yq<x lsÍu ^fyd| ù weg j,ska fnd,a ù 
bj;a lsÍu& i|yd Ndú; lf<ñ' tys f,an,fha i|ykaj ;snqfka we 2'8 
l Odrdjla .kakd njh' we 3lg iqÿiq ú,dhlhla l,a we;sju 
fudagrhg iúlr tu ld¾hfha ksr; jQfhñ' jeroSulska ud ta wi,g 
.sh iefKlska uf.a iru mxldfjys mg,eù udjo tfoig weoS .sh 
kuq;a iefKlska ú,dhlh msÉÖ úÿ,sh úikaê jQfhka nrm;, 
wk;=rlska ud .e,jqks'  

fuysoS isÿjQfha iru mxldfjys tf;kúg fudagrhg fhÿk Ndrh 
^Load& jeäùu fya;=fldgf.k úÿ,s Odrdj jeä ùu ksid ú,dhlh 
msÉÖuhs' fujka wjia:djkaysoS á%ma iqúpfhka wdrËdjla fkd,efí' 

6'  tï iS î ^ M.C.B & 

.Dy mßm:hl wdrËdj i|yd MCB (Magnetic Circuit Breaker or 

miniature circuit breaker) kue;s kùk Wmdx.hg jvd merKs 
l%uh jQ ú,dhl fhoSu úYajdiodhlfõ' 

.Dy mßm: ^House wiring circuits& j, m%Odk ^main switch& iqúph 

iy mekakqï iqúph ^trip switch& ;=,ska .,dhk Odrdj Wm mßm: 
lSmhlg fnoShk w;r ta tla tla Wm mßm:h i|yd ú,dhlhla 
iúlrkq ,efí' ú,dhlfha jeo.;alu ms<sn|j by; .eg¿fõoS úia;r 
lr we;' mßm:hl fyda úÿ,s WmlrKhl fodaIhla fya;=fldgf.k 
wêl Odrdjla .,d.shfyd;a" uq¿ ksjiu .sks.ekSug mjd fya;=jla 
úhyelsh' kuq;A iqÿiq m%udKfha ú,dhlhla fhdod we;akï" th msÉÖu 
ksid wk;=r je<lS hhs' tjekakla isÿjQúg m<uqj jro fidhd n,d 
ksjeroslr bkamiq ú,dhlfha Wv fldgi .,jd iqÿiq m%udKfha isyska 
lïì lene,a,la iúl<hq;=h' fï i|yd iq¿ ld,hla .;jk neúkao 

ú,dhlhkag jvd w,xldr fmkqula we;s neúkao" ú,dhl fjkqjg 
MCB iúlsÍu wold,fha ckm%shù we;' fuh —fndre fidankhla i|yd 
wdrËdj lemlsÍulã  f,i ye|skaùu w;sYfhdala;shla fkdfõ' 

MCB hkq ú,dhlh fuka ir, Wmdx.hla fkdfõ' th l=vd úoaHq;a 
pqïnlhla u.ska l%shd lrk ixfõoS ixlS¾K kùk WmlrKhls' tys 
i|ykalr we;s kshñ; m%udKhg jeä Odrdjla .,d .shfyd;a th 

iefKlska úikaê (off) fjhs' kuq;a tys hï fodaYhla ;snqkfyd;a 
tlaflda th úikaê fkdù nrm;, wk;=rla isÿúh yelsh' ke;fyd;a 
kej; th fmr ;snQ mßos ikaêl< (switched on) fkdyels fjhs' 
tneúka fuh ú,dhlh ;rï úYajdiodhl fkdfõ' 

Tn MCB ñ<oS .kakdúg" ie,lshhq;= jeo.;a lreKla we;' tu.ska 
Tfí jákd WmlrK j,g wdrËdj ie,fik nj wu;l fkdlr 
uqo,g f,daN fkdù wk._ ;;ajfha tajd ñ<oS .kak' 

7'  fmakq ^plug& j, r;aùu  

iuyr úÿ,s WmlrK j, fmakqj (Plug Top) r;aùuට mgkaf.k 
áll,loS msÉÖ hdug fya;=j l=ulao@ 

fuh b;d ir,j mjikafka kï fmakqjg iïnkaOj we;s ikakdhl 
fldgia fyd|ska iïnkaO fkdù ;sîu ksid tu iïnkaO;djfha 
(contact) m%;sfrdaOh (resistance) jeäù r;aùug mgka.kS' bkamiq tf,i 
r;aùu fya;=fldgf.k by;lS iïnkaO;djhka ;jÿrg;a ÿ¾j, fõ' 
tjekakla ksÍËKh l< jydu wod, fmakqj .,jd tu WmlrKh 
Ndú;h ;djld,slj kj;d" yels blaukska tu fodaIh ksjeros 
l<hq;=h' tfia fkdl<fyd;a fmakqj;a Bg iïnkaO plug base tl;a 
hk folu w¨;ska iúlsÍug isÿfõ'  

fuysoS m<uqj fmakqjg iïnkaO jh¾ nqre,g iúù ^loose connection& 
we;aoehs n,d tajdfha weK ;o l<hq;=h' tjeks fodaIhla ke;akï 
fojkqj l<hq;af;a ì;a;sfhys iúlr we;s  plug base tflys we;s weK 
iy ;yvq wdosfhys ÿ¾j, iïnkaO;d ^poor contacts) we;akï ksjeros 
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lsÍuhs' ^ie'hq' mÍËd lsÍug fmr úÿ,sh úikaê lsÍu wdrËdldÍ 
fjhs& 

úÿ,sh .ukalrk ´kEu ikakdhlhl hï m%;sfrdaOhla mj;S' 
m%;sfrdaOh ;=,ska Odrdjla .,kúg wksjd¾hfhkau ;dmh ckkh 
fjhs' idudkHfhka fuu ;dmh b;d l=vd w.hla .kakd neúka 
r;aùula wmg oefkkafka ke;' Odrdj we I f,i;a ikakdhl j, uq¿ 
m%;sfrdaOh ´ï R f,i;a .;fyd;a ydksjk ;dmh ;;amrhg cQ,a 
^fjdÜ& I2R f,i oelaúh yelsh' idudkHfhka m%;sfrdaOh ñ,s ´ï fyda 
uhsfl%d ´ï lSmhls' kuq;a by;lS whqre ÿ¾j, iïnkaOhla mj;skúg 
th ´ï 1 isg 10 olajd muK jeä fjhs' tkï cks;jk ;dmh 
lSm.=Khlska jeäfõ' tmuKla fkdj" bia;sßlalhla fyda fla;,hla 
jeks wêl Ëu;djhl a ^power& iys; WmlrK ^fjd 500-1000la muK& 
i|yd ie,lshhq;= Odrdjla ^we 2 isg 4 muK& .kakd neúka wêl 
;dmhla cks;fjhs' 

8'  u,aá ma,.a j, isÿjk fodaI 

iuyr wjia:dj, u,aá ma,.a r;aù msÉÖ hdug fya;=j l=ulao@ 

úÿ,s WmlrK lSmhla tlu plug base tllg iïnkaO l<hq;= wjia:d 
j,oS jeäfofkla lrkq,nkafka fmakq (plug) ;=kla iúl<yels 
u,aáma,.a ^multi-plug& tlla Ndú; lsÍuhs' fndfydaúg fïjdfha fodaI 
yg.kS' ÿ¾j, iïnkaO;d fya;=fldgf.k ^by; .eg¿fjys —fmakqj, 
r;aùu— hgf;a úia;rl< wdldrhgu& fïjd r;a ùug mgka.kS' tfia 
r;aù ma,diaála fldgia WKqùu ksid tys we;s ikakdhl ¨yqj;aùu 
^short circuit) mjd isÿúh yelsh' tfia jqjfyd;a MCB fyda á%ma iqúph 
úikaê ^off& ùu ksid ;jÿrg;a ydksùu je<lShhs' 

fujka fodaIhla y÷kd.;a jydu th ksjeros fkdl<fyd;a ydksh 
;j;j;a jeä fjhs' ksjila jhßka lrkúg jeämqr  plug-base 

iúlsÍfuka multi-plug Ndú;h wju lr.; yelsh' ;jo u,aáma,.a 
ñ<g .ekSfïoS wk._ ;;ajfha tajd .ekSuo tla úi÷uls' 

9'  Two-pin plug j, fodaI 

fndfyda úÿ,s WmlrKj, w.% fofla fmakq ksid wmyiq;d 
we;sfjhs' fï i|yd úi÷ula we;ao@ 

wm ñ<oS .kakd fndfyduhla úÿ,s iy bf,lafg%dksl WmlrK j, 
iúlr we;af;a ,xldfõ Ndú;fjk iïu; wdldrfha w.% ;=fka fmakq 
^three pin plug top& fjkqjg w.% fofla fmakqh' ^two-pin plug& fïjd wm 
rfÜ Ndú;jk iïu;g mgyeksjk w;r fyd|ska iújkafka ke;' 
iEu úglu jdf.a ,sys,a iïnkaO;djhka ^Loose connections) mj;S' fï 
fya;=fjka ydks folla isÿfjhs' m<uqjekak kï" mß.Kl" rEmjdyskS 
wdoS bf,lafg%dksl WmlrK j,g iemfhk úÿ,sh wLKav fkd,eîu 
fya;=fldgf.k tajdg ydks meñfKa' 

fojekak kï fuu ,sys,a iïnkaOh ksid fmakqj r;afjk neúka 
thgo ydks meñfKa' 

fï i|yd .;yels {dkjka;u mshjr kï WmlrKhla ñ<g .;a 
jydu two pin plug tl lmd ùislr oud w¿;a three pin plug top  tlla 
iúlr .ekSuhs 

10'   WodiSk w.%h ^nutral wire& úikaê ùu 

ksfhdka fgiagrhlska mÍËd l<úg úÿ,sh we;s nj olakg 
,enqk;a úÿ,s WmlrK l%shd fkdlrk wjia:d olakg ,efí' 
m<mqreÿ úÿ,s ld¾ñlfhla fkdue;sj tu fodaYh ksfodia 
lrkafka flfiao@ 

ksfhdka fgiagrhlska mÍËd l<yelafla icSú w.%h muKls' Tnf.a 
ksjig úÿ,s iemhqu ,ndfok úÿ,s /yeka meñfkkafka Bg kqÿßka 
iúlr we;s mßKdulhlfha ^transformer& isgh' WodiSk w.%h  tysoS 
N+.; lr we;' ksfhdka fgiagrhlska mÍËd lrkúg icSú lïìfhka 
.,k l=vd Odrdj ^uhsfl%d weïmsh¾ 50 - 100 la muK& fgiagrh yryd 
f.dia Tfí isrer yryd fmd<jg f.dia fmd<j ;=,ska by;lS 
mßKdulfha WodiSk w.%hg <Õd fjhs' fgiagrh oe,aùfuka 

10 11 



 

úÿkeKska f,dj olskak fÊ' à' úfÊr;ak 

lshfjkafka icSù w.%h fyd¢ka we;s njhs' Bg iïnkaO úÿ,s 
WmlrKh fyd| ;;ajfha mj;sk kuq;a l%shd fkdlrhs kï tys 
WodiSk w.%h úikaêù we;s nj ks.ukh l<yelsh' túg l<hq;af;a 
úikaêjQ ia:dkh fidhd.ekSuhs' fï i|yd ksjfia úÿ,s mßm:h 
mÍËd l<hq;=h' fndfydaúg WodiSk jhrh f.k we;af;a " 

i'  <Õu we;s fmakqjlsk a ^plug& fyda 
ii' úÿ,s ,dïmqjlska fyda 

iii' isú,sfuys t,af,k mxldjlska fyda 

iv' iuyrúg m%Odk iqúph wi, we;s distribution board tflys 
we;s WodiSk w.%fhka úhyelsh' 
 

fï whqre th fidhd.;a miq ÿ¾j, iïnkaOhla ^Loose connection) 
we;akï th ksjeros l<hq;=h' 

11'  m%Odk úÿ,sh i|yd AC úÿ,sh Ndú; lsÍu 

m%Odk úÿ,sh i|yd lsisúgl;a ir, Odrd ^DC& Ndú; fkdlrhs' 
m%;Hj¾; Odrd muKla Ndú; lsÍug fya;=j l=ulao@ 

,xldfõ m%Odk jYfhka úÿ,sh ckkh lrkq ,nkafka c,úÿ,s 
n,d.dr j,sks' fuu úÿ,sh lsf,daógr ish .Kkla oslajQ úÿ,s /yeka 
u.ska k.r j,g f.khdfïoS úÿ,s /yeka r;aùu ksid ie,lshhq;= 
Yla;s ydkshla isÿfõ' .,dhk Odrdj weïmsh¾ I f,io úÿ,s /yeka j, 
m%;sfrdaOh ´ï R f,io .;fyd;a Ëu;d ydksh ^power loss& fjdÜ I2R 
fõ' fuu ydksh wju lr.ekSu i|yd Odrdj iy m%;sfrdaOh hk 
folu fyda bka tlla fyda wvqlr.;hq;=h' m%;sfrdaOh wvq lr.ekSug 
kï úÿ,s /yeka i|yd uy; lïì ^fió 5 lA fyda Bg;a jeä 
úIalïNhla iys; ;U lïì& Ndú; l<hq;= jk w;r ta i|yd 
w;súYd, úhoula oeßh hq;h' ,nd.kakd Ëu;djh jk VxI .=Ks;h 
tf,iu mj;ajd .ksñka Odrdj wvqlr.ekSuට kï V fjda,aàh;dj 
jeäl<hq;=h' tfia l<yelafla mßKdulhla Ndú;fhka muKs' 
mßKdul l%shdlrkafka AC úÿ,sfhka muKs' tneúka m%Odk úÿ,sh 
i|yd ir, Odrd Ndú; l< fkdyelsh' WodyrK f,i ,Ëmdk isg 

fld<Ug f.k tk úÿ,sh fjda,aÜ 1"32"000 la fõ' bkamiq th fjda 
66"000 lg wvqlr Wm úÿ,s uOHia:dk fj; fnod yßkq ,efí' bka 
miq fjda 33"000 lgo miqj fjda 11"000 lgo wjidkfha fjda 230 olajdo 
wvqlrñka fnodyßkq ,efí'  

12'  oshqKq rgj, úÿ,s iemhqu fjda' 110 ls'  

iuyr oshqKq rgj, ksjdi j,g imhk úÿ,sh fjda 110la ùug 
úfYaI fya;=jla ;sfío@   

idudkHfhka  fjda 120 la muK olajd we;s m%;Hj¾; (AC) úÿ,sier 
jeoSfuka cSú; ydks isÿ fkdfõ' fjda 110 iemhqul iÔù WodiSk hk 
w.% folu w,a,df.k isàu t;rï wmyiq fkdfõ' kuq;a tla tla 
mqoa.,hskaf.a ixfõoS;dj fjkiafjhs' ta yer jeäfofkl=f.a we;af;a 
wia:dk ìhls' iuyr rgj, fjda' 110 Ndú; lrkafka Ôú; ydks 
j,lajd .ekSu i|ydh' kuq;a th úhoï wêl l%uhls' tlu úoaHq;a 
Yla;shla ,nd.ekSu i|yd fjda,aàh;dj wvqlrk wkqmd;fhkau Odrdj 
jeäfjhs' tneúka jvd uy; úÿ,s /yeka Ndú; l< hq;=hs' jeä 
Odrdjla .,kúg fjda,aàh;d neiau ^voltage drop& jeäjk neúka 
mßKdulfha isg jeä ÿrlg iemhsh fkdyelsh' tneúka mßKdul 
<Õ <Õ iúl<hq;=h' fï fya;= fol ksid úÿ,sh imhk wdh;khg 
wêl úhoula oeÍug isÿfõ' tneúka fjda' 110 Ndú; lrkafka tjeks 
úhoula oeßhyels oshqKq rgj, mu‚' 

13 njqir j, t,a,d we;s oïje,  

bkaOk m%jdykh lrk njqir j, peishg iïnkaO lr we;s hlv 
oïje,la fyda ikakdhl iqkuH máhla ìu .Efjkfia iúlr 
we;af;a l=ula ksido@ 

,xldj jeks f;;a ld,.=Khla iys; rgj,g fuu m%Yakh wÞ< 
fkdfõ' jd;fha wd¾ø;djh ^f;;ukh& 5] lg;a wvq úh<s 
ld,.=Khla iys; m%foaY j,oS my; i|yka foa ksÍËKh l<yels 
fjhs' 
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´kEu jdykhla fõ.fhka Odjkh jkúg jd;h iu. .eàu ksid 
ia:s;s úoaHq;a wdfrdamK yg.ksñka ál fõ,djloS wêl wdfrdamKhla 
tla /iafjhs' fuh fjda,aÜ oi-oyia .Kkla olajd j¾Okh jQúg 
úYd, úoHq;a mq<sÕ=jla jdykfha isg fmd<jg mkS' bkaOk ldkaÿjla 
;snqKfyd;a .skakla we;sùug fndfydaÿrg bv we;' oïje, fyda 
ikakdhl máh ìu .Efjkúg ks;ru wdfrdamK úi¾ckh ^discharge& 
fjk neúka úÿ,s mq<sÕ=jla yg.kafka ke;' fuysoS úfYaIfhka 
ie,lshhq;= lreKla we;' tkï jeämqr os. oïje,la Ndú; lsÍu iqÿiq 
ke;' tfia l<fyd;a th ksr;=reju ìuosf.a we;s,a,Su ksid .sksmqmqre 
we;súh yelsh' tneúka th ìu .Eú fkd.Eú mj;sk whqre ;sìhhq;=h' 
jdykh fmd<j iu. úoaHq;a f,i iïnkaO fkdjkafka frdao" úoaHq;a 
mßjdrljk rn¾ j,ska ksujd we;s ksidh'  

fï ms,sn|j udf.a fm!oa.,sl ksÍËK iuyrla my; oelafõ' tkï 
ud khsÔßhdfõ fjfik wjosfha rd;%sld,fha ug bosßfhka Odjkhjk 
fudag¾r: j, frdao j, ßïtfla isg fmd<jg jßkajr úÿ,s mq<sÕ=jla 
mkS' th ñks;a;=jlg fo;=ka jrla isÿfõ' ´kEu fj,djl ud 
fudag¾r:fhka .ukla f.dia ìug nei mdjyka .,jd isáñka r:h 
we,a¨jfyd;a fudfyd;lg úÿ,s ierhla joS' rd;%S ld,fha kï tf,i 
w; <x lr;au ñ,sógr fol;=kla ;sìhoS úÿ,s mq<sÕ=jla mksknj 
olakg ,efí' u,aáógrfhka ^High Impedence type& uek neÆúg 
fjda,aÜ 1000la 2000la muK fjda,aàh;djhla fudfyd;lg oel.kakg 
,eî we;' ^tu m%foaYfha wd¾ø;dj 1]la muK ùu Bg fya;=j fõ'& 

jfrl tla bkaOk msrjqïy,ka .sksf.k úkdYù ;snqKs' tysoS isÿù 
we;af;a" jdykhlg bkaOk msrùu wdrïNfhaoS yg.;a úoaHq;a 
mq<sÕ=jlska .skakla yg.ekSuh'  

tla;rd isxy, úoHd fmd;a foll iïmQ¾Kfhkau jeros meyeos,s lsÍï 
ug olakg ,eî we;'  

m<uqjekak kï jdykh fõ.fhka .uka lrkúg mD:sú 
pqïnlfË;%fha n,f¾Ld lemSu ksid fjda,aàh;djhla fm%arKh fjk 
njh' tf,i fma%rKh fjkafka fjda,aÜ tllg;a wvq b;d l=vd w.hla 
nj .Kkhlr fmkaúh yelsh' 

fojekak kï jdykfha welai,h fõ.fhka N%uKhùfïoS mD:sú 
pqïnl fË;%fha n,f¾Ld lemSfuka úÿ,shla fm%arKhjk njh' th 
iïmQ¾Kfhkau jeros woyils' tf,i fm%arKhfjk Odrd 
welai,h;=,oSu ¨yqj;aù iq<sOdrd f,i Ëh fjk neúka lsisÿ 
fjda,aàh;djhla oDYHudk fkdfõ'    
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2'  mÞ¾:fha .=K 
 

1'  foys" fÞvï" kdrx jeks weg j¾. mdùu 
foys" fÞvï" kdrx wdosh ñßld îu idokúg tajdfha weg .s,S 
mj;S' kuq;a iSks oud oshlrkúg tu weg mdfjkakg mgka 
.ekSSug fya;=j l=ulao@ 
 

ødjkfha úYsIag .=re;ajhg ^specific gravity&^fyda >k;ajh-density& jvd 
wegj, úYsIag .=re;ajh iaj,am jYfhka jeä ksid tajd .sf,hs' iSks 
oshlrkúg ødjkfha úYsIag .=re;ajh l%ufhka jeäù wegj, úYsIag 
.=re;ajhg jvd jeäjQúg tajd bmsf,kakg mgka.kS' 
 
2'  boslgqjla mdùu 

boslgqjla fyda íf,aâ ;,hla j;=rg oeuQúg .s,Shhs' kuq;a 
m%fõiñka osh u;=msg ;enqfjd;a th mdfjhs' 
 

 

 

 

 

 

 

boslgqj;a íf,aâ ;,h;a idÞ we;af;a jdfkaj,sks' jdfkaj, 
úYsIag.=re;ajh ^specific gravity& 8la muKfõ' úYsIag.=re;ajh 1g jeä 
´kEu fohla c,fha .sf,k ksid boslgqj fyda íf,aâ;,h c,fha 
.s,Su idudkH isoaêhls' j;=r ùÿrejl c, mDIaGh u; lvÞis ^m;a;r& 
lene,a,la ;nd th u; boslgqj fyda íf,aâ ;,h m%fõiñka ;nkak' 
álfõ,djlska lvÞis lene,a, j;=frka fmÕS ls\niS' kuq;a boslgqj 

fyda íf,aâ ;,h osh u;=msg mdfjñka mj;S' rEmfha olajd we;af;a 
boslgqfõ yrialvls' fï wjia:dfõ boslgqj c,fhka f;;aù ke;s 
ksid tys mDIaGh u;" c, mDIaGh u.ska mDIaGsl wd;;s n, ^surface 

tension forces& by<g l%shd lrhs' fuu n, ish,af,ysu iïm%hqla;h 
^resultant& boslgqfõ nrg iudkj mj;sk;=re iu;=,s;;djh /flk 
neúka th mdfjhs' kuq;a c,h le,;Sfuka fyda boslgqj c,fhka 
f;ófuka mDYaÀl wd;;s n, ySk jqjfyd;a th c,fha .sf,a' 
boslgqj úYd, tlla jqjfyd;a tys nr mDYaGsl wd;;s n,j,g jvd 
jeä kï fuh l<fkdyelsh' íf,aâ ;,h i|ydo fujeksu 
rEmigykla u.ska meyeos,s l<yelsh'  

3'   l=kdgqjla mj;skúg fÞr cfk,a újD;j ;eîu 
 

l=kdgqjla mj;sk wjia:djl ksjfia fÞr cfk,a újD;j ;eîu 
jvd iqÿiq fjkafka wehs@ 
 

fuh n¾kQ,S uQ,O¾uh weiqfrka ukdj meyeos,sl< yelsh' tkï 
fõ.fhka iq<Õla yukúg" iq<fÕa fõ.h jeä ia:dkhkays mSvkh 
wvqjk w;r fõ.h wvq ia:dkj, mSvkh jeäfõ' fÞr cfk,a jid 
we;akï" ksji ;=, jd;h ksYap,h' jy,hg by<ska fõ.fhka iq<x 
yukúg tu fmfofiys mSvkh ksji ;=, mSvkhg jvd 
fndfydafihska wvqfõ' fï fya;=fjka jy,h .e,ù hdyelsh' kuq;a 
fÞr cfk,a újD;j we;súg ksji ;=,skao iq<Õ yud hk neúka t;rï 
mSvk fjkila yg.kafka ke;s neúka jy<hg jeä wdrËdjla 
ie,fia' 
kuq;a iS,sula iys; ksjilg fuu lshuk n,mdkafka ke;' 
ulaksidoh;a iS,su iy jy,h w;r wjldYh ksYap, jd;fhka hqla; 
neúka jy,hg fmrlS wdrËdj ie,fikafka ke;' 

 

4'  .=jka hdkhl Wvql=re f;rmqu 
 

.=jka hdkdjlg tys tkaðka u.ska n,hla iemfhkafka bosßhg 
hdu i|ydh' tfiakï by<g ke.Su isÿjkafka flfiao@ 
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fuh meyeos,s l<yelafla n¾kQ,S uQ,O¾ufhka mu‚' n¾kQ,S 
uQ,O¾uh ir,j m%ldY lrkafka kï iq<Õla yuk ia:dkhl iq<fÕa 
fõ.h jeäfjkúg tu ia:dkfha mSvkh wvqfõ'  

 
fuh úoydmEug iqÿiq ir, mÍËKhla rEmigyfka oelafõ' kQ,a 
frdaohla f.k .klï lvÞishlg w,afmfk;a;la .id w,afmfk;a; 
kQ,afrdaofha isÿr ;=, isák whqre w;ska w,a,df.k isÿf¾ Wv 

fl<jfrys A kï ia:dkhg lg ;nd msôkak' ta w;r;=r w,a,df.k 
isák lvÞish w;yßkak' msöu k;rlrk ;=re lvÞish my<g 
fkdjeà /|S isà'  
iq<x kQ,afrdaofha háme;a; iy lvÞish w;ßka msgfjkúg iq<fÕa 
fõ.h ksid  lvÞish Wv me;af;a mSvkh wvqfõ' kuq;a lvÞisfha 
hgme;af;a jd;h ksYap, neúka tys mj;skafka idudkH jdhqf.da,Sh 
mSvkhhs' by<g l%shd lrk n,h jeä ksid th fkdjeà mj;S' fï 
i|yd l<yels ;j;a ir, mÍËKhla my; rEmfha oelafõ'  

fió3 x fió25 m%udKfha muK lvÞis ;Srejla f.k tla fl<jrla 
w;ska w,a,df.k tu ia:dkhg Wäka lvÞis ;Srej fj; láka 
msôkak' túg th by<g tifjk nj oel.;yelsh' 

    

 
fuysoS lvÞisfha Wvme;af;a iq<fÕa fõ.h ksid mSvkh wvqfõ' tf,i 
Wvme;af;a mSvkh wvqjqjo" há me;af;a jdhqf.da,Sh mSvkh 
fkdfjkiaj mj;S' tkï lvÞish flfrys my<g fhfok n,h 
wvqjk w;r by<g fhfok n,h fkdfjkiaj mj;S' tkï iïm%hqla; 
n,h by<g l%shdlrhs' tneúka lvÞish by<g tifjhs' 
 
.=jka hdkhl p,s;h i|yd n¾kQ,S uQ,O¾uh 

my; rEmfhka oelafjkafka .=jka hdkdjl w;a;gqjl yrialvls' 
hdkh bosßhg .uka lsÍfïoS miqmig hk iq<Õ B;, j,ska oelafjk 
whqre fõ' bosßfhka meñfKk iq<fÕa fldgia folla i,ld n,uq' 
tla fldgila ;gqjg by<skao wfkla fldgi ;gqjg my<skao f.dia 
msgqmioS kej; yuqfõ'  ;gqfõ Wv me;af;ys jl%;djh ksid by<ska 
.uka lrk jd;h" jeäÿrla f.jd hhs' tkï by,ska hk iq<fÕa 
fõ.h my<ska hk iq<fÕa fõ.hg jvd jeäh'  fï fya;=fjka ;gqfõ 
Wv me;af;a mSvkh hg me;a;g jvd wvqh' tneúka ;gqj u; by<g 
jeä n,hla l%shd lrhs' Odjk m:h ^runway& osf.a .uka lrk fõ.h 
jeäùu;a iu.u by<g fhfok n,h l%ufhka jeäù .=jkahdkfha 
nrg jvd jeäjQúg th by<g tifõ' bosßhg hk fõ.h wLKavj 
mj;ajd .kafka tkaðka u.sks'     
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5'  osfha .sf,k flfkl=f.a wksis ìh 

osfha .s¨k flfkla ñh hkafka fndfydaúg j;=rg we;s wksis 
ìh ksidh' 
 

ñksia isrefrys úYsIag .=re;ajfha ^specific gravity& idudkH w.h 1g 
b;d wdikakj mj;S' fndfydaúg 0'99 la muK fjhs' osfhys .s,S 
fkdfi,aù isáhfyd;a ysfiys iq¿ m%udKhla osh u;=msg isák whqre 
mdfjhs' Wvqne,s w;g uqyqK muKla u;=ù isák mßos mdfjñka isàu 
t;rï wmyiq fkdfõ' msyskSug fkdo;a" m<mqreoaola fyda ta ms<sn| 
oekqula ke;s flfkla oshg jegqkúg ìhg m;aùu ksid l,n,fjñka 
w;mh .iñka isrefrys jeä fldgila u;=lr .ekSug W;aidy lrk 
neúka tfia u;=ù bkamiq iïmQ¾Kfhkau .sf,a' kej; Wvg u;=jQúgo" 
h<s h<s;a thu lrkq ,eîu ksid j;=r fmù fmky,a,g j;=r hdu 
ksid isysika ke;sfjhs' msyskSug fkdo;a flfkla jqjo" wksis ìfhka 
f;drj isysl,amkdfjka isáhfyd;a osú /l.;yelsh' tkï l,n, 
fkdù ysi muKla hka;ñka oshu;=msg ;nd.ekSug W;aidy l<hq;=h' 
 
6'   ;Ügq fofla niaßhl ia:dhs;dj ^stability& 

;Ügq fofla nia r:j, Wv ;Ügqfõ" ysgf.k hdu iy kshñ; 
m%udKhg jvd u.Ska f.khdu ;ykïh' 
 

fuhg fya;=j fláfhka mjikafka kï" fuu ;yku fkdi,ld 
yeÍu ksid niar:fha fome;a;g meoaoSu jeäjk w;r jx.=jloS niar:h 
fmr,Sug we;s yelshdj jeäh'  
my; rEmfha oelafjk mßos ;Ügqfofla niaßhla ysiaj we;súg .=re;aj 
flakaøh (centre of gravity), G kï ia:dkfha mj;S' th idudkH f,i 
u.Skaf.ka msÍ we;súg .=re;aj flakaøh G1 jeks ia:dkhlg" tkï 
by<g úia:dmkh fõ' Wv ;Ügqfõ isák ish,af,dau ysgf.k 
isáhfyd;a .=re;aj flakaøh ;jÿrg;a by<g" tkï G2 jeks 
ia:dkhlg úia:dmkh fõ' fuys olajd we;af;a niaßfhys msgqmi 
me;a;h' th jug jx.=jla .kafka hhs is;uq' túg r:h hï 
m%udKhlska ol=Kg we,fõ' 

 

 
niaßh ysiaj mj;S kï AG f¾Ldj isria jqjfyd;a tkï 700 lska muK 
we, jqjfyd;a th ol=Kg fmrf,a' kuq;a th isÿúh yelafla b;d wêl 
fõ.hlska Odjkh lrñka yerjqjfyd;a muKs'  
idudkH mrsos u.Skaf.ka msÍ we;súg th fmr,Sug kï AG1 f¾Ldj 
isria jk ;rug we,úh hq;=h' tkï th 600 lska muK we,úh hq;=h' 
kuq;a tho idudkHfhkA isÿfkdjkakls' 
kuq;a Wv ;Ügqfõ isák ish,af,dau ysgf.k isáhfyd;a" by; rEmfha 
oelafjk mßos AG2 f¾Ldj isriafjk ;rug we,jqjfyd;a"  20 
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tkï 300 lska muK we,jqjfyd;a r:h fmrf,hs' tneúka niaßh 
Odjkh lrkúg Wv ;Ügqfõ ysgf.k hdu wk;=re iys;h' 
 

 
 
7'   iy,a .eÍfuka je,sleg bj;ajkafka flfiao@ 

l=Uqfrys we;s f.dhï lmd md.d ù fjkalrf.k ù fldgd iy,a 
njg m;alsÍfï úúO wjia:d j, u| jYfhka je,sleg ñY%úh 
yelsh' wjidkfha n;a Whkakg fmr yd,a .eÍfuka je,sleg 
bj;al< yelsh' 
 

je,s j, >k;ajh ^density& yd,afuka lSm .=Khla fjhs' tneúka je,s 
iys; yd,a j;=r Ndckhl ^kEô,shlg& oud fid,jkúg je,s leg 
ish,a, l%ufhka n÷fka m;=,g niS' fuf,i fid,jñkau th 
l%ufhka fjk;a n÷klg udre lrkúg m;=f,a we;s je,sleg 
fjkalr.; yelsh' 
 
 
 

8'   iSks ¨kq wdosh oshùu 
iSks fyda fjk;a ,jk j¾. leg jYfhka oshlsÍug jvd l=vqlr 
oshlsÍu myiqùug fya;=j l=ulao@  
 

iSks leghla oshùu hkq c,h iu. fyd|ska ñY%ùuhs' ta i|yd iSks 
legfha mDIaGh c,h iu. fyd|ska iam¾Yúh hq;=h' tla leghla 
l=vqlr l=vd leg rdYshlg fjkal<úg mDIaGsl j¾.M,h ^surface area& 
ish .=Khlska muK jeäfjhs' tneúla b;d blaukska oshfõ' 
 
9'  wNHjldY.dñka oshr j¾. mdkh lsÍu 

fmd<j jgd lË.;jQ wNHjldY hdkdjl isák ..k.dñka 
c,h fyda îu j¾.hla mdkh lsÍu fmd<fõoS fuka 
l<fkdyelafla ukao@  
 

fujeks ..k.dókayg" oshrhla ùÿrejlg j;al< fkdyelsh' Bg 
fya;=j th;=, .=re;ajdl¾IKhla l%shd;aul fkdùuh' ^jeä úia;r 

i|yd “wNHjldY hdkhla;=, nr rys; nj” 42 jeks msgqj n,kak& 
fnda;,hl we;s oshrhla bka msg;g .;fyd;a th oshr f.da,hla f,i 
ta fï w; mdfjñka mj;sk neúka   th wi,g uqLh <xlr Wrd 
.;hq;=h' ke;fyd;a oshrf.da,h w;ska ;,a¨lr uqLhg we;=,alr.; 
hq;=h' fuf,i f.da,dldrj mj;skafka tu oshrh flfrys l%shdlrk 
tlu tl n,h tys mDIaGsl wd;;s n,h ùu ksidh' 
 
10'   wNHjldY.dñkag iqÿiq mEko" mekai,o@ 

wNHjldY.dókag ,sùu i|yd W,am;amEk ^*jqkagka mEk& fyda 
fnda,a fmdhskaÜ mEk kqiqÿiq fjkafka wehs@ 

fnda,afmdhskaÜ mEkl fyda *jqkagka mEkl ;sfnk ;Ska; mEka;=v 
fj; <Õdjkafka .=re;ajdl¾IKh ksidh' wNHjldYhdkhla ;=, 
.=re;ajfha n,mEula ke;s ksid mEka ;=v fj; ;Ska; meñfkkafka 

ke;' ^jeä úia;r i|yd “wNHjldY hdkhla ;=, nr rys;nj” 42 
jeks msgqj n,kak& tneúka tysoS mekai, Ndú;lsÍu jvd iqÿiqh'    
kuq;a fï i|yd iqÿiq ;j;a mEka j¾.hla we;' j¾I 1953oS wfußldkq 
cd;sl jHdmdßlfhlajk fmda,a *sI¾ ^Paul.C.Fisher& úiska iïmSä; 
;Ska; fldaIhlska ^pressurized ink cartridge& iukaú; fnda,a fmdhskaÜ 
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mEkla ksmojk ,oS' fuys ;=v by<g yrjd jqjo ,súh yelsh' fuys 
;Ska; jdhqf.da,Sh mSvkh fuka fo.=Khl muK mSvkhla hgf;a uqød 
lrk,o ^sealed cartridge& fldaIhla ;=, we;' tneúka th 
wNHjldYfhaoS" hdkhla ;=, fyda bka msg;oS jqjo Ndú;hg b;du 
iqÿiqh' fuh zero gravity pen, space pen, Fisher space pen hk kï j,ska 
y÷kajkq ,efí' 
 
11'  lvÞis keóu iy bÍu 

lvÞishla folgkjd brkúg keuQ Þrh osf.a myiqfjka 
bfrkafka ukao@ 

lvÞishl Yla;su;a nj we;af;a tys we;s fl|s fyj;a ;ka;=uh 
iajNdjh ksidh' th folg kjd kejqï Þrh msßueoaoúg keuqk fl|s 
ish,af,ys keuqk ;eka ÿ¾j, jk w;r iuyrla leãhhs' bkamiq th 
brkúg wyUq f,i bfrkafka ke;sj ÿ¾j,jQ Þrh osf.au bÍ hhs' 
tf,i kjkafka ke;sj brejfyd;a wyUqf,i úúO yev we;sjkfia 
bÍ hhs' 

12'  ;=kS,E,s ^Plywood& j, Yla;su;anj 
fndfydaúg ;=kS,E,s" idudkH ,E,s j,g jvd Yla;su;a jkafka 
wehs@ 

 

idudkHfhka ´kEu oejl|l fl|s ish,a, msysgkafka tys os.w;g 
muKs' l|ka úfYaI l%uhlg b;d ;=kshg ^ñ,s ógr 2 la muK 
.klug& brd.;a ;=kS ,E,s lSmhla f.k" tajdfha fl|s tlsfklg 

,ïnljk whqre udrefjka udrejg ;nd w,jkq ,efí' tf,i idÞ.;a 
;=kS,E,s j, fl|s tlsfklg ,ïnlj mej;Su fya;=fldgf.k úfYaI 
Yla;su;anjla ,efí'   

13'  *hsn¾ .a,dia j, Yla;su;a nj 

*hsn¾ .a,dia hkq l=ulao@ tajd ma,diaála j,g jvd Yla;su;a 
jkafka flfiao@  

*hsn¾ .a,dia hkafkys w¾:h ùÿre fl|s hkakhs' ñó0'1 la muK 
úIalïNh iys; isyska ùÿre fl|s ridhksl ue,shï j¾.hla iu. 
uqiqfldg iaj,am fõ,djlska >k njg m;ajQúg b;d Yla;su;a øjHhla 
,efí' 

 

tys we;s ùÿre fl|s j,ska wu;r Yla;su;a njla ,efnk neúka ´kEu 
ma,diaála j¾.hlg jvd Yla;su;ah' ùÿre fl|s j,g úYd, wd;;shlg 
Tfrd;a;= oSfï yelshdj Bg fya;=jhs' idudkH ,E,a,l fl|s tla 
w;lg muKla úysoS we;s ksid Yla;su;anj we;af;a tla w;lg muKs' 
kuq;a *hsn¾ .a,dia ñY%Kfha fl|s wyUqf,i yeu w;lgu úysoS we;s 
ksid yeu w;lgu tlfia Yla;su;a njla ,efí' *hsn¾ .a,dia oKavla 
idokúg tys os. w;g muKla fhduq lsÍu i|yd ,Kqjl wdldrfha 
*hsn¾ .a,dia úfYaIhlao ñ<oS .;yelsh' ^fuysoS *hsn¾ .a,dia fl|s 
j,g ñY% l<hq;af;a *hsn¾.a,dia-friska kue;s ridhksl øjHh iy 
ydâk¾ ^hardner or catalyst& kue;s øjHfhka 2] ls'&  
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3'   hdka;% úoHdj 

1'  bial=remamq kshfka ñg 

isyska ñgla iys; bial=remamq kshklg jvd uy; ñgla iys; 
tllska weKhla .e,ùu myiq fjkafka wehs@ 

 

tosfkÞ l:dlrk NdIdfjka mjikafka kï uy; ñgla iys; 
bial=remamq kshklska jeä .eïula .;yelsh'  
rEm igykska fmkajd we;s mßos" wjia:d foflaoSu w;ska fhdok n,h 
tlujk w;r uy; ñfgys wrh jeä neúka" tu.ska wekh flfrys 
fhfok n,>Q¾Kh isyska tlg jvd úYd, m%udKhls'  

^>Q¾Kh = n,h « n,hg we;s ,ïnl ÿr jk wrh&  

tneúka uy; ñg iys; bial=remamq kshfkka weKh .e,ùu jvd 
myiqh' 

n, >Q¾Kh ^moment& ke;fyd;a jHdj¾;kh ^torque& uksk tallh 

ksõgka-ógr ^N-m& fõ' 

2'  fÞr cfk,a újD; lsÍu 
fÞrla fyda cfka,hla újD; lsÍfïoS tys irfkare ^wiõj& j,g 
,Õska w,a,kjdg jvd wE;ska w,a,d weÍu myiqh' 
 

fÞrla fyda cfka,hla weÍu i|yd irfkarej jgd l%shdflfrk hï 
wju n,>Q¾Khla wjYH fjhs' n, >Q¾Kh hkq irfkarefõ isg n,hg 
we;s ,ïnl ÿr;a" fhdok n,h;a" hk foflys .=Ks;hhs' tneúka 
,ïnlÿr jeä jqjfyd;a fhoshhq;= n,h wvqfjhs' tkï irfkarej,g 
yels;rï wE;ska w,a,d újD; lsÍu fyda jeiSu jvd myiq fjhs' 
^iuyre fuh .=re;aj flakaøh;a iu. mg,jd.kS' fuys 
.=re;ajflakaøh iu. lsisu iïnkaOhla ke;'& 
 
3'    fudag¾ r:j, celal=j 

fudag¾ ßhla tiùug celatl Ndú; lsÍfïoS th fmd<jg 
ls\niS kï ,E,s lene,a,la ìu ;nd th u; cela tl;enQúg 
ls\niskafka ke;'  
 

celatl fmd<j iu. .eàwe;s j¾.M,h u; fhfok" r:fha nr ksid 
wêl mSvkhla fmd<j u; l%shd lrhs' ,E,a, ;enQúg" th fmd<j iu. 
.efgk j¾.M,h fmrg jvd úYd, neúka mSvkh wvqfõ' tneúka 
ls\neiSu wvQfõ'  
^mSvkh } n,h $  j¾.M,h& 
 
4'   fldkal%sÜ j, uqlal= 

f.dvke.s,s l¾udka;fhaoS fldkal%sÜ i|yd uqlal= ;eîfïoS ,E,s 
lene,a,la ìu ;nd th u; uqlal=j ;nkq ,efí' 
 

uqlal= i|yd fndfydaúg WKnïnq Ndú; flf¾' WKnïnqjla ìu 
isgjQúg tys m;=f,a we;s l=vd j¾.M,h u; wêl n,hla l%shd lrk 
neúka fmd<j u; wêl mSvkhla l%shd;aulfõ' tneúka uqlal=j 
fmd<jg ls\niS' ìu ;enQ ,E,s lene,a,la u; WKnïnqj ;enQúg 
,E,af,ys j¾.M,h WKnïnqfõ m;=,g jvd fndfyda fihska jeä ksid 
^oi .=Khlska muK& fmd<jg fhfok mSvkho tu wkqmd;fkau 
wvqfõ' tneúka fmd<jg ls\niskafka ke;'  
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5'   niAßhlska neiSu  

k;r lr we;s niaßhlska ìug nisk ú,difhkau" .ukalrk 
niaßhlska ìug neiafid;a weof.k jefghs' 

 

Tn nia ßfhka .uka lrk iEuúglu tys m%fõ.h ^velocity& 
wksjd¾hfhkau Tngo ysñfjhs' tneúka niaßh fld;rï fiñka 
p,kh jQj;a" tys p,s; osYdjg ,ïnlj niskakg ^kj;d we;súg 
fuka& W;aidy l<fyd;a m<uq mh ìu iam¾Yjkúgu Tnf.a ol=Kq w; 
me;a;g isÿjk p,kh ksid ^niaßfha p,s;h u.ska ysñjQ p,s;h& ìug 
neiSug fmr fomd mg,eù weof.k jefghs'  
 
wdrËs;j ìug neiSug kï"  Tfí jï mh fmd<fõ iam¾Yjk 
fudfydf;a Tng ysñ m%fõ.fhkau ÿjf.dia k;rúh hq;=h' fuysoS 
m<uqj jï mh ìu ;eìh hq;=h' ol=Kq mh m<uqj ìu ;enqjfyd;a 
fndfydaúg fomd mg,eùug bv we;'  
 
fï ms<sn|j w;aoelSula fyda oekSula ke;s wh ^fndfydaúg <uqka iy 
ldka;djka& wk;=rg ,lafõ' tfukau nisk fudfydf;a niaßhg ysñ 
fõ.fhka Tng osùug fkdyelskï wksjd¾hfhkau wk;=rg ,lafõ'   
^ie'hq' fuys úia;rlr we;af;a ›,xldfõ fuka ud¾.fha jï me;af;ka 
jdyk Odjkh lrk rgj,a i|ydh' wfußldj jeks ol=‚ka Odjkh 
lrk rgj,a i|yd ju" ol=K udrelr lshúh hq;=h'&   
 

6'  flakaødNsidÍ n,h ^centripetal force& 
kQ,l .,la .eg.id fõ.fhka lrljkúg" kQ, levqfkd;a ., 

wE;g ùisfjkafka flakaødmidÍ n,h ^centrifugal force& ksido@  
 
rEmigyfka oelafjk whqre kQ,lg .eg.ik,o .,a leghla 
fõ.fhka lrljkúg tu ., jD;a;dldr ud¾.hl .uka lrhs' 
fujeks jD;a; p,s;hla mj;skafka kQf,ys wd;;sh u.ska jD;a;fha 
flakaøh foig fhduqjQ flakaødNsidÍ n,h ksidh' 
  

 
 
rEmfha oelafjk fudfydf;aoS kQ, levqfkd;a fyda w;yeßfhd;a ta 
fudfydf;a .,g wh;aj ;snQ V m%fõ.fhka ir,f¾Çhj .uka lrhs' 
th msg;g ùisùula fkdfõ' tneúka fuysoS flakaødmidÍ ^centrifugal 

force& n,hla l%shd fkdlrhs' isÿjkafka l,ska mej;s flakaødNsidÍ 
n,h wfydaisùu muKls'  
 
fndfyda wh;=, flakaødmidÍ n,h kue;s jeros ixl,amh f.dvke.S 
we;' iuyr fmd;a j,o fuu jeros ixl,amh bosßm;alr we;' fmdf;a 
we;s ksidu ms<sfkdf.k isyskqj‚ka l,amkdlr i;Hh wjfndaO 
lr.;hq;=h' 
 
Wiiafm< fN!;sl úoHdj fyda jHjydßl .‚;h yÞrk isiqkag my; 
i|yka ú.%yh m%fhdackj;a úhyelsh' 
V m%fõ.hlska wrh r jQ jD;a;hl .uka lrk jia;=jl ;ajrKh 
iEuúgu flakaøh foig fhduqjQ V

2
/r g iudk w.hls' tu jia;=fõ 

ialkaOh m kï" tu ;ajrKhg wjYH n,h" tkï jD;a; p,s;hg 
wjYH flakaødNsidÍ n,h" flakaøh foig fhduqjQ mV

2
/r fõ'  
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7'   jdykhl ;ajrKh 
jdykhla .uka lrk w;r;=r fõ.h jeälrkúg tys isák 
flfkl=g oefkkafka ;udj msgqmig ;,a¨fjk njh' ;sßx. 
fhdokúg bosßhg ;,a¨fjk nj oefka' ol=Kg yrjkúg jugo" 
jug yrjkúg ol=Kgo ;,a¨fjk njla oefkhs' 
 

jdykhl fõ.h jeäùu hkq ;ajrKhls' tu ;ajrKh i|yd bosßhg 
fhduqjQ n,hla wjYH fõ' jdykhg tu n,h ,efnkafka frdao u.sks' 
jdykh ;=, isák Tngo tu ;ajrKhu l%shdlrk neúka Tfí 
isrergo bosßhg fhduqjQ n,hla ,eìh hq;=hs' th ,efnkafka jdäù 
isák wdikfhks' tu wiqfkka Tnj bosßhg ;,a¨ lrkakdlafuka 
oefkkafka tu n,hhs' Tn niaßhl ysgf.k isà kï Tn w,a,df.k 
isák ;ekska Tfí w; yryd tu n,h ,efí'  
;sßx. ^break& fhdokúg we;sjkafka ukaokhls ^deceleration& tkï 
msgqmig fhduqjQ ;ajrKhls' ta i|yd Tfí isrer fj; msgqmig fhduqjQ 
n,hla l%shdl< hq;=hs' Tnj bosßhg ùisùu je,elaùu i|yd Tn 
bosßfha we;s hula w,a,kq we;' tu.ska Tfí w; yryd msgqmig 
fhduqjQ n,h ,efnkq we;' 
jx.= u.loS fõ.h ksh;j ;snqk;a p,s; osYdj fjkia ùu hkq 
;ajrKhls' tu ;ajrKh jx.=fõ flakaøh foig fhduqù we;s nj 
fmkaúh yelsh' 
jdykh jD;a;dldr ud¾.hl ^jD;a; pdmhla Tiafia& ol=Kg 
yrjkafka hhs is;uq' túg jD;a;fha flakaøh we;af;a Tfí ol=Kq  w; 
me;af;ysh' fuúg jdykfha ;ajrKh tu flakaøh foig" tkï ol=Kq 
me;a;g fhduqù l%shdlrhs" tneúka ol=Kq me;a;g fhduq jQ n,hla 
l%shdl<hq;=hs' th jdykhg ,efnkafka frdao u.sks' Tngo tu 
;ajrKhu we;s neúka Tfí isrergo ol=Kq me;a;g fhduqjQ n,hla 
,eìh hq;=h' tneúka Tnj r:hg idfmaËj jï me;a;g ;,a¨ù f.dia 
jdykfha n|g fya;a;= jQúg" m%;sl%shdjla f,i ol=Kq me;a;g fhduqjQ 
n,hla Tfí isrerg ,efí' tfia ke;fyd;a Tn hula w,a,df.k 
isákúg Tfí w; yryd tu n,h ,efí'  
 
 
 

8'  mdmeoshla jx.=jloS we,ùu  
mdmeoshla fyda h;=remeoshla meof.k hk flfkla jx.=jloS 
jx.=j foig we,ùug fya;=j l=ulao@ 
 

jx.=jla iys; ud¾.hl meohk mdmeoshla fyda h;=remeoshla" ;ud 
yefrk osYdjg" tkï jx.=j wh;a jD;a;fha flakaøh foig we, 
úhhq;=h' tfia fkdjqjfyd;a ia:dhs;djh ^stability& ì|Su ksid wk;=rg 
m;afõ'  
fuysoS isÿjkafka jD;a; p,s;hg wjYH flakaødNsidÍ n,h frdaoj, 

>¾IKh ^F& u.ska ,nd.ekSuhs' ^”flakaødNsidÍ n,h” 28 jeks msgqj& 
fuysoS bosß frdaoh wjYH m%udKhg yerùu;a wjYH kshñ; 
fldaKfhka we,ùu;a tljr isÿúhhq;=hs' ,siaikiq¿ ud¾.hloS ^j;+r" 
f;,a" fyda je,s ksid& tu >¾IK n,h fkd,eîu ksid fmr,S hhs'                                                                                                                                              

 

 
rEmfha AB f¾Ldfjka oelafjk whqre mdr we,lr idÞ we;akï 
ud¾.fha m%;sl%shdj jk R ys ;sria ixrplh u.ska flakaødNsidÍ n,h 

iemfhk neúka mdr ,siaikiq¿ jQj;a wk;=re wju fõ' ^”uydud¾. 

j, jx.=jl we,h”  34 jeks msgqj n,kak'&  
mdmeoshla meoSu i|yd fyd|ska mqreÿ úh hq;=h' ñka woyia lrkafka 
tys iu;=,s;;djh ia:dhs f,i mj;ajd.kafka flfiao hkak fud,hg 
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yqre lsÍuhs' ta i|yd wjYH o;a;hka fud,hg we;=,a l< miq 
iu;=,s;;djh mj;ajd.ekSu wm fkdoekqj;aju fud<fhka md,kh 
lrkq ,nhs' fuysoS b;d jeo.;a jkafka" yefrk wjia:dfõoS yefrk 
m%udKh iy we,úhhq;= fldaKh fud<fhka ;SrKh lrkq ,eîuhs' 
 
my; oelafjk ú.%yh Wiiafm< isiqkag m%fhdackj;a fõ' 
by; rEmfha fmd<fjka l%shdlrk n, fol jk >¾IK n,h" F iy 
wNs,ïn m%;sl%shdj V ys iïm%hqla;h" R mdmeoslre iy mdmeosfha 

ixhqla; .=re;aj flakaøh jk G yryd isák whqre kshñ; 
fldaKhlska we,úh hq;=h' túg by;lS n, fol" .=re;aj flakaøh 
yryd we;s H iy V hk n, folska oelaúh yelsh' iïmQ¾K nr W 
f,i .;fyd;a V = W iy  H = F fjhs' tkï V m%;sl%shdj u.ska nr 
ix;=,khù we;s kuq;a F j,g iudkjQ H n,h ix;=,khù ke;' 
tu.ska jD;a; p,s;hg wjYH flakaødNsidÍ n,h iemfhkq we;' 
we,jk fldaKh 𝛼 my; i|yka whqre .Kkh l<yelsh' mdmeosfha 
m%fõ.h u f,io" .uka uf.ys jl%;d wrh r f,io" mdmeoslre iy 
mdmeosfha uq¿ ialkaOh m f,io .ksuq'  

 túg"   F = mu
2
/r,  W = mg,  gEka 𝛼 = V/F = W/F  

 tkï  gEka 𝛼 = mg / (mu
2
/r)  =  gr/u

2 

fuys g hkq .=re;ajc ;ajrKh ^ acceleration of gravity wdikak jYfhka  
9.8 ms

-2& jk neúka we,fjk fldaKh jx.=fjys jl%;djh iy m%fõ.h 
u; muKla r\mj;sk nj meyeos,s fõ' 
fuysoS ud okakd b;d ÿ¾,N iqúfYaIS isoaêhla i|yka lsÍu 
m%fhdackj;a úhyelsh' 
udf.a ys;jf;la h;=remeoshlska fiñka hk w;r;=r wk;=rlg m;aù 
;=jd, isÿúh' Tyq lSfõ lsisu fya;=jla ke;sj th fmr¨k njhs' tfia 
úhyelafla mqreÿ ke;s flfkl=g muKla neúka th fkdms<s.;a uu 
;jÿrg;a yria m%Yak weiqfjñ' túg ;u ol=Kq w;ska msgqmi we;s hula 
we,aÆnj mejiSh' tu.skao ia:dhs;djhg ydkshla isÿfkdjk neúka 
jïw; ;snqfka fldfyaoehs úuiQúg Tyq lSfõ jï w;ska ol=Kq me;af;a 
yekaâ,a tl we,aÆ njhs' wk;=rg fya;=j thhs' w;a folu w;yer 
isáh;a idudkHfhka wk;=rla isÿ fkdfõ' kuq;a ia:dhs;djh 
wdrËdlr.ekSu i|yd hka;ñka ol=Kg yerúhhq;= kï fud,fhka 

fok ix{dj jkqfha jïw; hka;ñka bosßhg p,kh úhhq;= njhs' 
kuq;a jï w;ska ol=Kqme;a; w,a,df.k isákúg tu ix{dj u.ska 
isÿjkafka ol=Kg yeÍu fjkqjg jug yeÍuhs' tneúka uq¿ukskau 
wia:dhS jkneúka fmr,Su je,elaúh fkdyelsfõ' 
mdmeos fyda h;=remeos Ndú; lrkakka fuu lreK isys ;nd.ekSu jà' 
 
9'   .=jka hdkhla yerùu 

uyu. Odjkhjk jdykhl isák Tng th yrjkúg" ta nj 
meyeos,sju oefka' kuq;a mshdir lrk .=jka hdkdjl isák 
Tng th yrjk nj oefkkafka msg; ne,Sfuka muKs' 

 

 
 
 

uyu. Odjkh fjk jdykhl isák flfkl=g" th yrjknj 
oefkk wdldrh “jdykhl ;ajrKh” ^30 jeks msgqj& hgf;a  úia;r 
lr we;' 
.=jka hdkhla yrjkúg tys ia:dhs;djh wdrËd jk whqre yrjk 
me;a; my;ajk f,i we, l<hq;=h' yerùfïoS th iajhxl%shj isÿfõ' 
fuúg jD;a;dldr .uka uf.ys flakaøh foig fhduqjQ flakaødNsidÍ 
;ajrKh" .=jka hdkhg;a" u.Ska we;=¿ tys we;s ish¨u foaj,g;a 
tlfia l%shd lrhs'    
oeka hdkh;=, isák Tfí isrer u; l%shdlrk n, i,ld n,uq' 
rEmigyfka oelafjk mßos Tfí fomd u; l%shd lrk m%;sl%shdj R 
f,i .ksuq' hdkh we,ù we;s ksid fuu n,h isrig wdk;j l%shd 
lrhs' tys isria ixrplh ^ vertical component & jk V u.ska Tfí nr 
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ika;=,kh lrhs' ;sria ixrplh ^ horizontal component & jk H 
u.ska jD;a; p,s;hg wjYH n,h iemfha' 

 
fuysoS Tfí isrerg oefkk tlu n,h fomd u; l%shd lrk m%;sl%shdj 
muKs' tho Tng oefkkafka idudkHfhka ;udf.a nr oefkk 
wdldrhgh' isrefrys me;a;lg fhfok n,hla ke;s ksid jdykhl 
fuka" hdkh yrjk njla Tng fkdoefka' kuq;a ol=Kq me;af;a 
ljq¨jlska fmd<j fmfkk w;r jï me;af;ka wyi muKla 
fmfkk neúka ol=Kg we,ù we;snj oel.; yelsh'  
 
10'    uyd ud¾.hl jx.=jl we,h 

uyd ud¾. j, jx.=jl msgme;a; we;=,a me;a;g jvd Wiska isák 
whqre idÞ we;' 

 

ir,j mjikafka kï" fuu l%shdj fya;=fldgf.k jx.= j,oS ,siaid 
hdu ksid isÿjk ßh wk;=re wju fjhs' fN!;sl úoHdj weiqfrka th 
fufia meyeos,s l<yelsh'  

 

 
by; rEmfha oelafjk mßos jug jx.=jla we;s mdrl .uka lrk 
jdykhl ish¨u frdao u; ud¾fhka l%shdlrk wNs,ïn m%;sl%shd 

n,j, iïm%hqla;h ud¾.hg ,ïnlj" G .=re;aj flakaøh yryd 

l%shdlrk  R kï n,hls' tys nr  W,  R u.ska ix;=,kh fõ' tkï W 

= R fõ' flakaødNsidß n,h kñka ye|skafjk" jD;a;dldr p,s;hg 

wjYH n,h" jx.=fõ we;=,a me;a;g" tkï jx.=j iys; jD;a;fha 
flakaøh foig fhduqúh hq;=h' mdr we,lr idÞ ke;akï" fuu n,h 
iemfhkafka ud¾.h iy frdao w;r mj;sk >¾IK n,fhka muKs' 
th rEmfha F hkqfjka olajd we;' ud¾.h ,siaikiq¿ fõ kï fyda 
wêl fõ.hlska Odjkh lrhs kï tu >¾IK n,h m%udKj;a fkdúh 
yelsh' tfia jqjfyd;a jD;a; p,s;h ;jÿrg;a fkdmej;Su 
fya;=fldgf.k ta fudfydf;a ;snQ m%fõ.fhka ir, f¾Çhj .uka 
lrhs' tu f¾Ldfõ ud¾.hla ke;s neúka jdykh" mdfrka bj;g 
mekakd hhs lshkq ,efí'  
iuyre fuh flakaødmidÍ n,hlska isÿjqkd hhs lshhs" kuq;a th 

iïmQ¾Kfhkau jeros woyils' ^28 jeks msgqfõ i|yka “flakaødNsidÍ 

n,h” n,kak'& isÿjqfha >¾IK n,h m%udKj;a fkdùu 
fya;=fldgf.k flakaødNsidÍ n,h fkd,eîu ksid jD;a; p,s;h 
wfydais ùuhs' tjeks ud¾. jeis oskj, b;du;a wka;rdÞhlfõ'  
fujeks ßh wk;=re wju lr.ekSu i|yd úi÷ula f,i jx.= j,oS 
ud¾.h we,lr idokq ,efí' tkï jx.=fjys we;=,a me;a;g jvd msg 
me;a; Wia jk whqre idokq ,efí' my; rEmfha oelafjk mßos ud¾.h 
we,lr idÞ we;akï ish¿u frdao u; l%shd lrk wNs,ïn m%;sl%shdfjys 
iïm%hqla; n,h R kï" ^ó,Õ msgqfõ we;s rEmh n,kak& tys ;sria 
ixrplh u.ska flakaødNsidÍ n,h iemfhk neúka >¾IK n,h 
wjYH fkdfõ' fuysoS mdr we,lr we;s fldaKhg ^β& wkqrEm fõ. 
iSudjla we;' tu iSudj fkdblaujkafka kï jeis oskhkays mjd 
wdrËs;j Odjkh l<yelsh'  
  
my; oelafjk .Ks;uh ú.%yh Wiiafm< isiqkag m%fhdackj;a fjhs'  
jdykfha iy tys we;s foaj, uq¿ ialkaOh  m f,i;a" .=re;ajc 
;ajrKh g f,i;a" .;fyd;a tys uq¿ nr mg fjhs' m%;sl%shdfõ isria 
ixrplfhka th ix;=,kh fjhs' 
tkï  mg = R Cos β --------------(1) 

jdykfha fõ.h  V f,i;a" jx.= ud¾.fha jl%;d wrh  r f,i; 

.;fyd;a" flakaøh foig fhduqjQ ;ajrKh  V2/r jk w;r 

flakaødNsidÍ n,h  mV
2
/r fõ' fuh ,efnkafka wNs,ïn m%;sl%shdfõ 

;sria ixrplfhks'  
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tneúka"  mV
2
/r =  R Sin β  ----------------------(2) 

 
 
 

 
2 jeks iólrKh 1 jeks iólrKfhka fn¥úg 
V

2
/gr =   Tan β  hhs ,efí' 

ñka meyeos,s jk jeo.;a m%ldY folla i|yka l< yelsh' 

1' ud¾.h we, l<hq;= fldaKh ^ β & jdykfha fõ.h iy jx.=fõ 
jl%;d wrh u; muKla r\ mj;S' 

2' thu fjk;a wdldrhlg mjikafka kï" tu jx.=j i|yd 
;sìhhq;= fõ. iSudj jx.=fõ jl%;d wrh iy mdr we,lr we;s 
fldaKh u; r\ mj;S'  

 
11' jx.=j,oS frdao j,ska wefik y~ 

iuyr wjia:dj,oS jdykhla jx.=jla .kakdúg “lSiaia''” hk y~la 
wefikafka ulaksido@ 

fuu isoaêh we;sjkafka frdaoj, fyda tla frdaohl isÿjk  md¾Yaúl 
,siaiSula ksidh' fuh fohdldrhlg isÿúh yelsh' 

1' frdao j, t,hskaukaÜ ^wheel alignments& fjkia ùu' 
2' jx.=jlg kshñ; fõ. iSudj blaujd meoùu 

1' frdaoj, t,hskaukaÜ hkqfjka woyia lrkafka jx.=jloS ish¨u 
frdao tAlflakaøSh jD;a;j, .ukalrk whqre ilia lsÍuhs' 
rEmigykska oelafjkafka jx.= u.l Odjkhjk jdykhls' tys  
 

  
bosßmi frdao A iy B fjhs' miqmi frdao C iy D f,i olajd we;' 
frdao y;ru .ukal< hq;af;a P f,i olajd we;s tlu flakaøh iys; 
jD;a;dldr ud¾. y;rlh' tlA tlA frdaofhys N%uK ;,h Bg wÞ, 
jD;a;hg we|s iam¾Ilhla úhhq;= nj rEmigykska meyeos,s fjhs' 
iqlaldku ^stearing wheel& l=uK msysàulg lrlejqj;a" frdao y;ru 
by;lS wjYH;djh bgqjk wdldrhg yev.efia kï" wheel alignments 

ksjerosh' tfia fkdjqkfyd;a bosß frdao folu fyda tlla .uka 
lrkafka Bg wÞ, jD;a; ud¾.fha fkdj" Bg wxYl lSmhlska 

wm.ukhjQ ud¾.hlh' tneúka tu frdaoh md¾Yaúl ,siaiSulg ^side 
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skid& Ndckhfõ' túg tu ,siaiSfï y~ “lSia''” hk whqre Y%jKhfõ' 
fuu isoAêh wk;=re iys; fkdjQj;A frdaao wkshï f,i f.ùulg 
,lafõ' fujeks jdyk jx.= u.l fld;rï fiñka Odjkh l<;a tu 
wñysß y~ Y%jKkhfõ' 
 
2' uyd ud¾. j, we;s ´kEu jx.=jlg kshñ; fõ. iSudjla we;' 
^uyd ud¾.j, jx.=jl we,h n,kak 34 jeks msgqj& tu iSudj blaujd 
Odjkh lrkúg" jx.=jg wÞ, jD;a; p,s;hg wjYH flakaødNsidÍ 
n,h ,nd.ekSug m%udKj;a >¾IK n,hla fkd,eîu fya;=fldgf.k 
md¾Yaúl ,siaiSulg Ndckhfõ' túgo by;lS Yíoh Y%jKhfõ' fuh 
b;d wka;rdÞhl ;;ajhls' tjeks wjia:dj, jdykh mdfrka msg 
mekSug bv we;'  

12'   njqir fmr,Su 
j;=r fyda f;,a m%jdykh lrk njqir myiqfjka 
fmrf,kafka ulaksido@ 
 

fï ms,sn|j udf.a ksÍËKhla i|yka lsÍu WÑ; hhs ug yeÕS hhs' 
óg wjqreÿ 40 lg muK fmr oskla fld<U k.rYd,dj wi, 
uxikaêhloS .sks ksjk yuqÞfõ j;=r njqirhla fmr¨ks' tu 
wjia:dfõoS tys fõ.h me'ls'ó' 15 la muK jQ nj uu fyd|ska ÿgqfjñ'  
 
Bg fya;=j my; i|yka ú.%yfhka meyeos,s fõ' 
njqirhla jx.=jla .kakdúg tys wvla ysiaj we;akï fuu wk;=reÞhl 
;;ajh mj;S' th uq¿ukskau ysia kï fyda uq¿ukskau oshrhlska msÍ 
we;akï tjeks ;;ajhla mekfkdk.S' wv jYfyka msÍ ;sìhoS ksYap,j 
we;súg fyda iDcq u.l .uka.kakdúg tys .=re;aj flakaøh rEm 
igyfka oelafjk mßos  G kï ia:dkhl mj;S' fuúg AB  ;sria 
f¾Ldjg my< fldgfia oshrh mj;sk w;r by< fldgi ysia 
wjldYhhs' njqirh jug yrjk whqre jx.=jla .kakdúg" tys we;s 
oshrh ol=Kqme;a;g .,d hhs' Bg fya;=j" tu oshrhg" jx.= ud¾.fha 
flakaøh foig fhduqjQ flakaÞdNsidÍ n,h ,efnkafka gekalsfha ol=Kq 
me;af;ka ùuhs' 

 

 
fuúg oshr mDIaGh CD jl% f¾Ldfjka oelafjk whqre we,fjhs' tkï 
CD f¾Ldjg ol=Kq me;af;ys oshrh mj;sk w;r Bg jïme;a; ysiaj 
mj;S' tneúka .=re;aj flakaøh G1 kï iA:dkhlg úia:dmkh fjhs' 
jdykh b;d fiñka .uka lrhs kï" G1, G j,g wdikak ia:dkhl 
mj;sk neúka ksremøs;j Odjkh l<yelsh' kuq;a jx.=fõoS fõ.h 
jeä jqjfyd;a oshrh ol=Kg .,dhk neúka G1 yels ;rï ol=Kg 
úia:dmkh fjhs' túg myiqfjkau ol=Kq me;a;g fmr,S hdyelsh' 
m,mqreÿ ksIamdolhska úiska njqir ksIamdokh lsÍfïoS" fujeks 
wk;=re wju lr.ekSu i|yd Wml%uhla fhdÞ .kS' tkï my; rEmfha 
oelafjk mßos njqirfha os.w;g iudka;rjQ isria ;yvq lSmhla 
weiqfrka gekalsh l=àr lSmhlg fjkalr ksIamdokh lsßuhs' ;jo tu 
;yvq j, my< fldgfiys b;d l=vd bv m%udKhla ;nd we;af;a tla 
l=àrhl isg hdno l=àrhg oshrh b;d fiñka .,dhdu i|ydh' fï 
fya;=j ksid jx.=jla .kakdúg oshrh tla me;a;lg .,d hkafka b;d 
fiñkah' tneúka .=re;aj flakaøh úia:dmkh jkafka b;d iq¿ 
jYfhks' fuysoS tla tla l=àrh ;=, mj;sk oshr mDYaGhka A1B1,  A2B2, 

A3B3, A4B4  f,i rEm igyfka olajd we;' tla tla l=àrfha mj;sk oshr 
m%udKhkaf.a .=re;aj flakaø G1, G2, G3 , G4   hk ia:dk j, mj;sk 
w;r jx.=jla .kakdúg tajd úia:dmkh jkafka b;d iq¿ m%udKhlsks'  
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tneúka ixhqla; .=re;aj flakaøh jk G  tu ia:dkhg b;d wdikakj 
mj;sk ksid wdrËs;j Odjkh l<yelsh' 

 
13'   l=reïnd leãu 

fmd,a .il isg <má l=reïnd ^jEjr& f.ähla ìug 
w;yeÍfïoS fndfydaúg th msmsÍ j;=r ye,Sug bv we;' kuq;a 
m<mqreÿ fmd,a lvkakka th lrljd w;yeßhúg ydkshla isÿ 
fkdfõ'          
 

l=reïn f.äh w;yeßhúg f.äfhys ÿ¾j, ia:dkhla ìu jeÿfkd;a 
th myiqfjkau msmsÍ hhs' kuq;a m<mqreÿ wh lrkq ,nkafka f.äfha 
myáh ^my< Yla;su;a me;a;& my<g isák whqre lrljd w;yeÍuhs' 
túg tys N%uK wËh fkdfjkiaj mj;S' tkï th u.oS ta fï w; 
yefrkafka ke;sj ìug jefgk;=reu myáh me;a; my<g yeÍ mj;S' 
tneúka ìu jefokafkao jvd Yla;su;a jQ myáh me;a;u ksid thg 
ydkshla isÿ fkdfõ'   
my; i|yka ú.%yh Wiia fm< isiqkg m%fhdackj;a fõ'   
fuu isoaêh fldaKsl .uH;dj ^angular momentem& ms<sn| kshuh 
u.ska meyeos,s l< yelsh' tkï ndysr n,hla l%shd fkdlrk;=re 

jia;=jl fldaKsl .uH;dj fkdfjkiaj mj;S' fldaKsl .uH;dj 
ksYaph jkafka" N%uK wËh" tu wËh jgd wjia:s;s >Q¾Kh ^moment 

of inertia& iy fldaKsl m%fõ.h hk idOl u; fõ'  tneúka fldaKsl 
.uH;dj ksh;j mej;Sug kï N%uK wËh ksh;j ;sìh hq;=h'  
                                                                                                                                                                                                                                                      
14'   frdlghl N%uKh ^spin& 

frdlghla .=jka.; lsÍfïoS b;d fiñka N%uKh fjñka .uka 
lrkafka l=uk fya;=jla ksido@ 
 

frdlghg tkaðfuka ,efnk f;rmqu l%shd lrkafka my< fl<jrg 
ksid iq¿ fodaIhlska jqjo tys wËh fjkia ùug bv we;' th 
wLKavju N%uKh jk wdldrhg ilialr we;s ksid fldaKsl 
.uH;djhla mj;S' th ksh; w.hla jk neúka N%uK wËh 
fkdfjkiaj mj;S'  
 
15'    nUrhl N%uKh 

nUrhla lrlefjk ;=re fmrf,kafka ke;af;a wehs@ 
 
nUrhla lrljd w;yeßhúg iEfyk fõ,djla th fkdkej;S N%uKh 
fjk kuq;a fmrf,kafka ke;' tys N%uKh kej;=k jydu fmr,S hhs'  
th lrljd w;yßkúg mj;sk fldaKsl .uH;djh ksh;j mj;S' 
^.uH;d ixia:s;s kshuh& th fjkiajkafka ndysr n,hla l%shd;aul 
jqjfyd;a muKs' fldaKsl .uH;djh ;SrKh jkafka" fldaKsl 
m%fõ.h;a" wjia:s;s >Q¾Kh;a" N%uK wËh;a u.sks' tneúka tajd 
fkdfjkiaj mj;S' kuq;a th fmd<fjys iam¾Y jk ia:dkfha 
>¾IKh;a" jd; m%;sfrdaOh;a" fya;=fldgf.k fldaKsl m%fõ.h 
l%ufka wvqù ksi,jQ jydu fldaKsl .uH;dj Y+kH jk neúka fmr,S 
hhs' 
 
16'  wNHjldY hdkhla ;=, mj;sk nr rys; nj 

wNHjldY hdkhla fmd<j jgd .uka lrkafka fmdf<fjys 
.=re;ajdl¾IKh ksidh' tfia kï tys nr rys; iaNdjhla 
yg.kafka flfiao@ 
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mD:súh jgd lËhl ksr;=reju .uka lrk cd;Hka;r wNHjldY 

uOHia:dkh (ISS– International Space Station)  ;=, isák ..k.dñka 

iEuúgu nr rys; iajNdjhla fyj;a Y+kH .=re;ajhg (zero gravity) 

hg;aj fjfik nj tysoS .;a ùäfhda o¾Yk j,ska ukdj meyeos,s 
fjhs' tkï lsisu .=re;ajdl¾IK n,hla fkdue;s ;;ajhla mj;S' 
kuq;a fuu hdkdj fmd<j jgd .uka lrkafka fmd<j flfrys 
we;sflfrk .=re;ajdl¾IK n,h ksidh' fuu m%ldY foflys mriamr 
úfrdaO;djhla we;ehs yeÕShhs'  
fuu wNHjldY hdkhg;a" tys fjfik ish¨ fokdgu;a" tys we;s 
iEu WmlrKhlg;a fmd<j flfrys we;s .=re;ajdl¾IK n,h 
tlfiau n,mdhs' ;jo ta iEu fohlau fmd<j jgdjQ tlu lËhl 
.uka lrhs' ta iEu fohlgu ;u lËfhys hdug wjYH flakaødNsidÍ 
n, iemfhkafka ta tla tla jia;=j u; fmd<j flfrys l%shd lrk 
.=re;ajdl¾IK n, j,sks' tu n, uq¿ukskau flakaødNsidÍ n,h f,i 
l%shd lrk neúk a nrla f,i oeŒug lsisjla b;sß fkdfõ' 
hï f,ilska fuu hdkh tl;ek k;r l<fyd;a uq¿ .=re;ajdl¾IK 
n,hu nr f,i oDYHudkfõ' 
 
17'    je,af,a weúoSu 

uqyqÿ fjrf<a fyda je,s iys; ìul weúoSu ;o ìul weúoskjdg 
jvd wmyiq jkafka wehs@ 
 

wm weúoskúg we;a; jYfhkau lrkq ,nkafka fomd u.ska fmd<j 
msgqmig ;,a¨lsÍuhs' fmd<j fkdfi,afjk neúka fmd<jg idfmaËj 
wm bosßhg hhs' je,s fmd<jl weúoskúg tu je,s" fmd<jg ;oska ne|S 
ke;s ksid fomd u.ska ;,ä lrk je,s msgqmig ;,a¨ù hhs' tkï wm 
fhdok Yla;sfhka jeä fldgila je,s ;,a¨ùu i|yd jeh fjhs' 
wmf.a isrer bosßhg hdu i|yd jeh jkafka b;sß Yla;shhs' tneúka 
je,af,a weúoSu ÿIalrh' 
 
18'   ,siaik ìul weúoSu 

,siaik ìul weúoSu b;d m%fõiñka l<hq;af;a wehs@ 
 

by; .eg¿fõ i|yka l< mßos wm weúoskúg lrkq ,nkafka fmd<j 
msgqmig ;,a¨lsÍuhs' tfia ;,a¨lsÍfï n,h" my; rEmigyfka F1 

hkqfjka i|yka lrwe;s" hám;=, iy ìu w;r mj;sk >¾IK 
^friction& n,hhs' fuúg fmd<fjka iudk yd m%;súreoaO m%;sl%shdjla 
f,i" F2 n,h wmf.a m;=, u; l%shd lrhs' ;jo   F1 = F2  fõ' wmj 
bosßhg hefjkafka fuu F2 n,fhks' tu >¾IK n,h m%udKj;a 
fkdjkafka kï mh ,siaid msgqmig p,kh jk neúka wmg bosßhg 
hdu wmyiqfõ' ,siaik ìula hkq >¾IKh wvq ia:dkhls' tneúka 
m%udKj;a n,hla fkd,efnkq we;' fï ksid wju n,hla 
fhdÞ.ksñka m%fõiñka hdhq;=h' jeä n,hla fhoSug W;aidy 
l<fyd;a th ,nd.; fkdyels neúka mh ,siaid jefgkakg bv we;' 

 

 
 
>¾IK n,h hkq mÞ¾:fha we;s w;HjYH .=Khls' >¾IKh fkdmj;S 
kï" fï f,dalfha lsisu i;ajfhl=g Ôj;aúh fkdyelsh' 
 

19'   fudag¾ßhl iy ÿïßhl ;sßx. ^breaks& fhoSu  
fudag¾ r:hla wêl fõ.hlska Odjkh l<;a ;sßx. u.ska flá 
ÿrlska kj;d.; yelsh' kuq;a t;rï fõ.fhka fkd.sh;a" 
ÿïßhla kj;d.ekSug tfuka fo;=ka.=Khl ÿrla hdhq;af;a 
wehs@  

42 
43 



 

úÿkeKska f,dj olskak fÊ' à' úfÊr;ak 

 
fudag¾ r:hl frdao idÞ we;s rn¾ j,ska jk w;r" uydud¾. ksujd 
we;s ;dr fyda ldmÜ ñY%Khlsks' tajd w;r >¾IKh wêlh' tneúka 
;sßx. u.ska wêl ukaokhla ,ndf.k" flá ÿrloS kj;ajd.; yelsh'  
ÿïßhl frdao iy f¾,amS,so jdfka neúka tajd w;r >¾IKh b;du;a 
wvqh' tneúka ,nd.;yels Wmßu ukaokh jqj;a" fudag¾ r:h yd 
iei|SfïoS b;d wvq m%udKhls' fï fya;=j ksid ÿïßh flá ÿrlska 
kj;ajd.; fkdyelsh' 
^iuyr fmd;aj," ÿïßfhys ialkaOh jeä nj f.kyer olajñka 
idjoH úia;rhla bosßm;alr we;'& 
 
20'  fudag¾ßhl iy ÿïßhl ;ajrKh 

fudag¾ßhlg flá ÿrloS wêl fõ.hla ,nd.;yels jqjo 
ÿïßhlg tfia l<fkdyels ukao@ 
 

fuhg fya;=jo by; .eg¿fõ i|yka wdldrhgu úia;r l<yelsh' 
ÿïßh tkaðfï fudag¾r:h fuka oioyia .=Khl Ëu;djla mj;sk 
w;r ueosß lsisjla fkdue;sj tkaðu muKla Odjkh l<;a wêl 
;ajrKhla ,nd.; fkdyelsh' ta i|yd W;aidy l<fyd;a isÿjkafka 

>¾IKh m%udKj;a fkdùu ksid ÿjjk frdao ^driving wheels& 
tl;ek lrleùuhs' 
 
fmr l, ^1960 g fmr& ,xldfõ ish¿u ÿïßh i|yd Ndú;fhys 
;snqfka .,awÕ=re bkaOk iys; jdIam tkaðkah' fndfydaúg 
.ukdrïNfhaoS tajdfha ÿjjk frdao tl;ek lrlefjk nj ud oel 
we;' Bg fya;=j" tajd kùk ãi,a tkaðka ;rï nrke;s neúka ÿjjk 
frdao iy mS,s w;r >¾IKh m%udKj;a fkdùuh' tmuKla fkdj 
lvq.kakdj lkao k.skúg" ÿjjk frdao iy f¾,amS,a, w;r >¾IKh 
jeä lsÍu i|yd mS,a, u;g je,s oukq,efí' fï i|yd je,s mqrjk ,o 
l=àr folla mS,s folg by<ska iúlr we;' tu.ska b;d fiñka 
je,sleg jefgk f,i ilia lr we;' 
 
 
 

21'   nhsisl,hla lkaola Wvyg iy my<g meohdu 
nhsisl,hla lkaol Wvyg meo hdu wmyiq jkafka wehs@ 
 

fuh ir,j mjikafka kï lkao Wvyg meohkjd hhs lshkafka" 
nhsisl,h;a ;udf.a nr;a hk folu lkao Wvg f.khduhs' ta i|yd 
wu;r fjfyila oeßhhq;=h' tkï wu;r Yla;shla jeh l, hq;=h' 

fuu Yla;sh" nhsisl,fha;a meohkakdf.a;a úNj Yla;sh ^Potential 

energy& f,i ;ekam;a fjhs' tkï úNj Yla;sh l%ufhka jeäfõ' 
tfia jeäjk úNj Yla;sh Tyq l< ld¾hhg iudk fjhs' óg wu;rj 
nhsisl,h meoSu k;r lrk;=reu pd,l Yla;shlao mj;S' tho Tyq 
úiska lrkq ,nk ld¾hhls'  
my<g hdfïoS meoSu wjYH fkdõ' tkï Tyq úiska ld¾hhla 
l<hq;=fkdfõ' l,ska ;ekam;aj ;snQ úNj Yla;sh pd,l Yla;sh 

^Kinetic energy& njg mßj¾;kh fõ' tneúka meohkakd wu;r 
ld¾hhla l<hq;= fkdfõ' ^iuyre fuh ud¾.h iu. we;s >¾IK 
n,hla iu. mg,jd .ksñka m%Yakh wjq,a lr.kS'& 
 
22'   nhsisl,hla ;eks;,d mdrl meo hdu 

nhsisl,hla ;eks;,d mdrl taldldr m%fõ.fhka meohkúg 
pd,l Yla;sfha;a úNj Yla;sfha;a fjkila fkdfõ' tfia kï 
nhsisl,alre ld¾hhla l,hq;= jkafka wehs@ 
 

taldldr m%fõ.fhka .ukalsÍu i|yd lsisu ld¾hhla l<hq;= fkdfõ' 
kuq;a iq<fÕka we;sjk m%;sfrdaOh;a nhsisl,fha p,khjk fldgia 
j, >¾IKh;a uevmeje;aùu i|yd ld¾hhla l<hq;+ fjhs' tkï ta 
i|yd Tyq úiska Yla;shla jeh l< hq;=hs' 
 
^iuyre fuysoS ud¾.h iy nhsisl,h w;r we;s >¾IK n,h 
uevmeje;aùu i|yd ld¾hhla l<hq;= hhs jrojd f;areï.kS' tu 
>¾IK n,h w;HjYH fohls'& 
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23'  Trejl isg f.dvg mekSu 
Trejl isg f.dvg mekSfïoS kqmqreÿ wh fndfydaúg j;=rg 
jefÜ' 
 

Trejla bjqr wi< ;sìhoS Trefõ isák flfkla f.dvg mkS' Trej 
bjqrg ógrhla ÿßka we;ehs is;uq' mksk ;eke;a;d is;kafka ;udg 
tu ÿr myiqfjkau mek.;yels njh' Trej ksoyfia mdfjñka we;s 
neúka f.dvg mkskúg ;udg ,efnk .uH;djg iudk yd m%;súreoaO 
.uH;djla Trejg ,eî th msgqmig .uka lrhs' tneúka Tyq 
n,dfmdfrd;a;= fjk ÿr  mek.; fkdyels ùu ksid j;=rg jefÜ' Tyq 
ógr folla muK ÿrlg mkskjd hhs is;d mekafka kï iuyrúg 
f.dvg mek.;yels fjhs' Trej fkdfi,afjk f,i .eg.id we;akï 
fyda hïlsisfjla w,a,disà kï" fuu m%Yakh mekfkdk.S' 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

4'  ;dmh 

1'  oyäh oukúg oefkk isis, 

oyäh oukúg wmyiqjla oekqko" tjeks wjia:djl úÿ,s 
mxldjla wi, isákúg isis,la oefka' kuq;a tu ia:dkfha 
WIaK;ajfha wvqùula fkdfmfka' 

oyäh oukjd hkqfjka woyia lrkafka Yßrfhka msgjk oyäh 
jdIamùfuka bj;a fkdù yu u;=msg ;ekam;a ùuhs' fuúg wmg 
wmyiq;djhla oefka' tjeks wjia:djl úÿ,s mxldjla wi< isákafka 
kï yu u;=msg we;s oyäh jdIam fjñka iq<Õg yiqù wjg we;s 
jd;hg uqiq fjhs' ´kEu øjhla jdIam ùu i|yd wjYH .=ma; ;dmh 

^Latent heat& iemhsh  hq;=hs" ke;fyd;a fld;ekska fyda ,nd.kS' 
fuysoS tu .=ma; ;dmh YÍrfhka Wrd.kS' fï whqre YÍrfhka ;dmh 
msgjkúg YÍrfha WIaK;ajh wvqjk neúka isis,la oefka' kuq;a 
mßirhg bka n,mEula fkdjk neúka" wi< we;s WIaK;ajudkhl 
mdGdxlh fjkia fkdfõ' 

2'   ysre fkdfmfkkúg we;s WKqiqu 
iQ¾hhd iqÿ j,dl=¿ j,ska jeiS we;s iuyr wjia:dj," t<suyfka 
isákúg" wõfõ isákjdg;a jvd WKqiqula oefka' 

iQ¾hhd fmfkkakg fkd;snqK;a tu j,dl=¿ j,g jefgk ysre/ia 
úirK ;dmh f,i j,dl=f<ys iEu me;a;lskau jdf.a fmd<jg 
meñfKk neúka yeu me;a;lskau WKqiqu oefka' kuq;a" j,dl=¿ 
fkdue;súg wõfõ isáhoS WKqiqu oefkkafka ysre we;s osYdfjka 
fl,skau meñfKk ysre/ia j,ska muKs' 

3'  úÿ,s nqnq<l we;s ùÿrej     
úÿ,s n,anhl ùÿrej b;d ;=kS f,iska ksujd we;af;a wehs@ 
 

úÿ,s n,anhla oe,afjkúg iQ;%sldfjka msgjk ;dmh fya;=fldgf.k 
th wêl f,i r;afõ' .klï ùÿre j,ska iEÿjfyd;a ùÿrej blaukska 
r;afkdjk neúka ùÿrej we;=,a me;af;a iy msg me;af;a úYd, 
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WIaK;aj fjkila mj;sk ksid taldldÍ m%idrKhla isÿ fkdfõ' tfia 
jqjfyd;a ùÿrej mqmqrd hhs' kuq;a ;=kS ùÿrejlska idÞ we;súg uq¿ 
ùÿreju tljr r;ajk neúka tljr m%idrKhfõ' tksid th 
mqmqrkafka ke;' 
 
4'  .=jka hdkhla .sh ud¾.h wyfia we|Su 

iuyr wjia:dj, .=jka hdkdjla mshdir l< ud¾.h iqÿ 
meyefhka wyfia we|S ;sfnkq olakg ,efnkafka l=ula ksido@ 

ú 

 
 

fuu isoaêh olakg ,efnkafka fcÜ tkaðka iys; .=jka hdkd i|yd 
muKs' iuyr wjia:dj,oS ;ek ;ek levqKq f¾Ldjla f,iskao olakg 
,efí' fcÜ tkaðul wêl fõ.fhka N%uKhjk g¾nhskhla u.ska" 
bosßfhka we;=,ajk jd;h" bkaOk iu. uqiqù oykhjQ miq wêl 
mSvkhla hgf;a miqmig úoskq ,efí' .=jkahdkhg bosßhg hdug 
n,hla ,efnkafka Bg m%;sl%shdjla jYfhks' ta iu.u isÿjk ;j;a 
l%shdjla we;' wêl mSvkh iys; jdhqñY%Kh msgjQ jydu m%idrKh 
jk neúka wêl f,i isis,a fõ' ta wjg c,jdIam mj;S kï tajd 

>kSNjkhù b;d l=vd c, wxY= fyda ysu wxY= njg m;afõ' th iqÿ 
meye;s ir, f¾Ldjla fuka olakg ,efí' fndfydaúg hdkhg 
msgqmiska tys we;s tkaðka .Kkg wkqj tjeks ir, f¾Ld folla fyda 
;=kla fyda y;rla wdoS jYfhka fmfkk w;r flá ÿrlg miqj tajd 
ish,a, tlaù tl f¾Ldjka njg m;afõ' m%udKj;a c,jdIam ke;s ;eka 
j,oS tjeks j,dl=<la fkdiEfok ksid läkalv f¾Ldjla f,i 
osiafõ' úh<s ld,.=Khka iys; m%foaY j, fujekakla olakg 
fkd,efí'  
fcÜ .=jka hdkd mshdir lrkafka wä 30"000 isg 40"000 la muK 
by<skah' tu uÜgïj, jdhqf.da,Sh WIaK;ajh fi' wxYl -30 isg -40 
muK jQ my< w.hla ùuo fuu l%shdjg Wmldßfõ' 
 
fuhg iudk ir, mÍËKhla wmg myiqfjka l<yelsh' jdykhl 
frdaofha lmdgh iq¿ fudfyd;lg újD; l<úg iïmSä; jd;h msg;g 
uqÞyeÍfïoS YS;,jk nj olakg ,efí' fuh ia:Sr;dmS m%idrKhla 

^Adiabatic expanssion& f,i ye|skafõ' fuh m%fhdackhg .kakd 
wjia:djla kï" YS;lrK iy jdhqiuk hka;% j, YS; l=àrhhs' 

^Cooling chamber& tys iïmSä; jdhqjla ^fyda øj jQ jdhqjla& l=vd 
isÿrlska msgù m%idrKhfõ' tu ia:Sr;dmS m%idrKfhaoS WIaK;ajh fi 
wxYl iDK 10lg;a my<g isis,a fõ' fuu isoaêh iúia;rd;aulj 

oelaùu i|yd ;dm.;s úoHdj ^thermodynamics& Ndú; l<hq;=h' 
 
5'  whsia leg iys; ùÿrej 

YS; lrk ,o îula fyda whsia leg iys; ùÿrejl msg me;af;a 
l=vd c, ìkaÿ mg,hla iEfoa' 
 

ùÿrejlg whsia leg fyda YS; lrk,o îula oeuQúg ùÿrej 
wdikakfha tys msgme;af;a mj;sk jd;fha WIaK;ajh my< nisk 
neúka tla;rd WIaK;ajhloS th c, jdIamfhka ika;Dma; fõ' 
WIaK;ajh ;jÿrg;a my< niskúg jeämqr we;s c,jdIam ùÿrej msg 
me;af;ys >kSNjkh ù l=vd c, ìkaÿ f,i ;ekam;a fõ' kuq;a fuh 
isÿjkafka f;;a ld,.=Khla mj;sk m%foaY j, muKs' wd¾ø;dj 5] 
g;a wvq m%foaY j, fuh isÿ fkdfõ' 
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6'   ueá .=ref,a;a;=j 
ueá .=ref,a;a;=jl fyda ueá l<hl oud we;s j;=r YS;, jkafka 
wehs@ 
 

ueá n÷ka j, b;d isyska isÿre we;s neúka we;=f,ys ;sfnk c,h  
b;d fiñka msg;g Wrd.kS' fufia Wrd.kakd c,h l%ufhka 
jdIamSNjkh fjhs' ´kEu øjhla jdIam ùfïoS jdIamSlrKfha .=ma; 

;dmh ^Latent heat& fld;eklska fyda ,eìh hq;=h' fuysoS c,fha 
jdIamSNjkhg wjYH .=ma; ;dmfhka jeäfldgila th;=, we;s 
c,fhka ,nd.kS' ^iq¿ m%udKhla wjg mßirfhkao ,nd.kS'& tneúka 
th;=, we;s c,h isis,a fjhs' wjg mßirh úh<s jQ ;rug fuu 
l%shdj,sh fyd|ska isÿfõ' iuyrúg fi 100 la ;rï isis,a fõ' jeis osk 
j,oS mßirhg jeämqr c,jdIam tlaúh fkdyels neúka th t;rï 
isis,a fkdfõ' iuyrúg hka;ñkaj;a isis,a fkdfõ' 
 
 7'  whsia l=Üáhla yryd lïìhl ixl%uKh 

whsia l=Üáhla Wäka f,day lïìhla ;nd tys fofldfka   nrla 
t,aÆúg fyda jefrka weoaoúg th whsia l=Üáh yryd ixl%uKh 
jk w;r kQ,la Ndú; l<fyd;a tfia isÿfkdõ' 
 

idudkHfhka whsiaj, øjdxlh ^melting point& ke;fyd;a c,fha 

ysudxlh ^freezing point& fi 00 jqjo" mSvkh jeäl<fyd;a th my< 
niS' rEmfha my< fldgiska fmkajd we;af;a whsia l=Üáh;=< we;s 
lïìfha yrialvls' øjdxlh my< nisk neúka lïìfha hg me;af;a 
we;s whsia oshfjk w;r lïìh my<g hhs' ;jo" whsia c,h njg 
m;aùfïoS ta i|yd wjYH .=ma;;dmh fld;ekska fyda ,nd.;hq;=h' fï 
fudfydf;au lïìfha by< mDIaGfha Bg úreoaO l%shdj,shla isÿfjñka 
mj;S' tys mSvkh  wvqjk neúka ysudxlh by< hk w;r tys 
mj;skafka my< fldgiska ,enqk c,hhs' tneúka tu c,h .=ma;;dmh 
msglrñka whsia njg m;afõ' tu ;dmh lïìh ;=,ska my<g  
ikakhkhù my< fmfofiys whsia oshùug wjYH .=ma;;dmh i|yd 
Þhlfjhs' fuu l%shdj,sh i|yd lïìh idÞ we;s f,dayh fyd| 
ikakdhlhla úhhq;=hs' 

fï i|yd kQ,la Ndú; l<fyd;a th fyd| ;dm ikakdhlhla fkdjk 
ksid" kQ, whsia l=Üáh yryd fkdhhs' 

 

 
 
8'   f,day mqgqjl jdäùu 

jdhq iukh lrk ,o ia:dkhl fyda isis,a ld,.=Khla mj;sk 
wjia:djloS" ,S fyda ma,diaála fyda *hsn¾.a,dia jeks ;dm 
mßjdrl øjH u.ska ksulrk,o mqgqjl jdäùu wmyiq fkdjQjo" 
f,day mqgqjl jdäjQ jydu wêl YS;,la oefkk neúka 
wmyiq;djhlg m;afjkafka wehs@ 
 

fuys mßirfha ke;fyd;a ;ud isák ia:dkfha WIaK;ajh  ;u 
isref¾ WIaK;ajhg jvd wvq neúka my< WIaK;ajhl mj;sk mqgqjg 
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by< WIaK;ajhla iys; ;u isrefrka ;dmh .,d hhs'  ma,diaála jeks 
øjHj, ;dmikakdhl;dj ^thermal conductivity& b;d wvqh' tneúka 
tajdg ;u isrefrka ;dmh .,dhkafka b;d fiñkah' kuq;a f,dayj, 
;dmikakdhl;dj ,S j,g idfmaËj b;d by< uÜgul ^400 .=Khla 
muK& mj;sk neúka" f,day mqgqfõ jdäjQ jydu ;u isref¾ isg mqgqjg 
YS>%f,i ;dmh .,d hhs' tneúka wêl YS;,la oefkk ksid 
wmyiq;djhla we;sfjhs' tjeks wjia:djl lvÞis lSmhla ^m;a;rhla& 
mqgqj u; ;nd jdäùu iqÿiqh' ^wmg WKqiqu fyda isis, oefkkafka" 
;dmh wmf.a isrerg we;=,ajk fyda isreßka msgjk iS>%;djh wkqjh'& 

 
9'   yqud,fhka ms<siaiSu 
yqud,fhka ms<siaiqkúg kgk c,fhka ms<siafikjdg jvd 
ydkshla isÿfjkafka wehs@ 
 

kgk c,fhka ms<siafikúg isrerg ,efnk ;dmhg jvd jeä 
;dmhla yqud,fha .=ma;;dmh ^latent heat& f,i isrerg ,efnk ksid 
jeä ydkshla isÿfjhs' kgk c,h .%Eï 1la isrerg jeà fi' 10 lska 
WIaK;ajh wvqùfïoS le,ß 1l ;dmhla msgfõ' kuq;a yqud,h .%Eï 1la 
isrefrys .eàfuka fi 1000ysu mj;sk c,h njg m;aùfïoS isrerg 
,efnk ;dmh le,ß 540ls' fuu m%udKfhka 1] la isrefrys .egqk;a 
c,hg jvd ms<siaiqula yg.kS' 
 
10'   wõjg mdr r;aùu 

;o wõj mj;sk fj,djg je,s fmd<jg jvd ;dr mdr fndfyda 
fihska r;aùug fya;=j l=ulao@ 
 

;dr mdr l¿ ksid tys m;khjk ysre/ia uq¿ukskau jdf.a 
wjfYdaIKh lrhs' kuq;a je,s fmd<j l¿ mdg fkdjk ksid tys 
m;s;jk ysre/ia j,ska ie,lshhq;= fldgila mrdj¾;kh ù bj;g 
.uka lrhs' tneúka th ;drmdr ;rï r;afjkafka ke;'   

 

11'   kgk f;,a ;dÉÑhlg .sks weú,Su 
kgk f;,a ;dÉÑhlg .sks weú¨kúg ksjkafka flfiao@ 
 

f;,a ;dÉÑhla ,sfma ;nd r;alrkúg f;,a jdIam jqjfyd;a jyd .sks 
weúf,a' .sks ksùug fndfydaúg j;=r Ndú; l,;a fuysoS j;=r 
oeïfud;a .skak jeäjk nj u;l ;nd.; hq;=h'  

f;,aj, ;dmdxlh ^boiling point& fi 2000la muK fõ' j;=r 
oeuqjfyd;a" j;=frys ;dmdxlh fi' 1000la jk neúka ËKslj j;=r 
ish,a, jdIamù úYd, m%foaYhlg úysoS hhs' tfia úysoS hkafka c,jdIam 
muKla fkdj f;,a wxY=;a iu.sks' tneúka th úYd, .skscd,djla 
njg m;aùu ksid f,dl= wk;=rla isÿúh yelsh'  
tjeks wjia:djl l<hq;af;a" j;=r fkdoud f;; froaolska uq¿ 
;dÉÑhu wdjrKh lsÍuhs' túg .skakg w;HjYH wï,lr ^oxygen& 
jdhqj fkd,efnk ksid .skak ksùhhs' 
 
12' .sks ksùfï WmlrK 

øj ldnkavfhdlaihsâ iys; .sks ksùfï WmlrK ^fire 

extinguisher& Ndú; l<yelafla lskï j¾.hl .sks ksùugo@ 
 

lskï wdldrhl .skakla jqjo tys fmdÿ ,ËKh jkqfha wêl 
WIaK;ajhhs' WIaK;ajh wvqlsÍfuka ´kEu .skakla u¾okh l<yelsh' 
øj ldnkavfhdlaihsâ hkq wêl mSvkhla hgf;a øj njg m;alrk,o 
ldnkavfhdlaihsâ jdhqjhs' fuu .sks ksùfï WmlrKh" wêl 
mSvkhlg Tfrd;a;= fok jdfka is,skavrhlska idod we;' tys lmdgh 
újD; l< jydu" msgù m%idrKh jk ldnkavfhdlaihsâ b;d 
wêlf,i YS;, fjhs' tneúka .sks.kakd øjHh Êj,k WIaK;ajhg 
jvd b;d my< WIaK;ajhlg m;aù .skak ksù hhs' óg wu;rj 
ldnkavfhdlaihsâ jeämqr ,eîu ksid tu ia:dkfha Tlaiscka ysÕjk 
neúka .skak uevmeje;afjhs'   
.sks ksùfï WmlrK ms<sn|j i|yka lsÍfïoS lk.dgqfjka jqjo 
lsjhq;= jeo.;a lreKla we;' wmrfÜ fndfyda wdh;kj, ^fm!oa.,sl 
iy rcfha& .sks ksùfï WmlrK iúlr we;' tajdfha mdúÉÑh ms<sn| 
Wmfoiao fndfydaúg m%o¾Ykh lr we;' tkuq;a tu wdh;kj, 
fiajhlrk Wiiau ks,OdÍka we;=¿ ish¨u ld¾h ukav,fhka 
25]laj;a tajd lshjd n,kafka ke;' lsisfjl=g;a ta .ek Wkkaÿjla 
ke;sùu lk.dgqjg lrekls' tajd Ndú; lrk wdldrh .ek fyd|ska 
okakd wh 5]laj;a ke;s nj meyeos,sju lsjyelsh' fndfyda wdh;kj, 
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isák Wiia ks,OdÍka ;u fkdoekqj;alu fy,sjk ksidfoda" ta 
ms<sn|j fidhd n,kafkaj;a okakd whf.ka úuikafkaj;a ke;' fï 
ms<sn|j oekqj;a jkafka kï" Wkkaÿjla olajkafka kï" yosis 
.sks.ekSï ksid isÿjk wk;=re fndfyduhla j<lajd .;yelsh'  
 
13'   jeis oskj, fros fõ<Su 

jeis oskj, f;; fros fõ<d.ekSu b;d wmyiq jkafka wehs@ 
 jysk fj,djg jd;fha wd¾ø;dj 100]la fyda Bg wdikak w.hls' tkï 
jd;h" c, jdIam j,ska ika;Dma; fõ' jeisosk j, fndfydaúg wd¾ø;dj 
100]g wdikakj mj;sk neúka ;jÿrg;a c,jdIam jd;hg tlaùu 
wmyiqh' tneúka f;; fros fõ,Su wmyiqh' 
 
14'  yqud, bia;sßlalh 

yqud, bia;sßlalhla ^steam iron& mdúÉÑ lrkúg ks;ru th;=, 
j;=r ;sìh hq;=o@ 

 
yqud, bia;sßlalh ks¾udKh lr we;af;a tys we;s c,fhka iaj,amh 
ne.ska jßka jr fjk;a l=àrhlg f.dia jdIamù" uoskq,nk fros j,g 
m;s;jk whqßks' tu l=àrfhys c,h mj;skúg tys WIaK;ajh 
wêlf,i by< fkdhhs' kuq;a c,h fkdue;sj mdúÉÑ l<fyd;a tu 
l=àrfha WIaK;ajh jeäùu fya;=fldgf.k tys c,h ldkaÿùu 
je<elaùu i|yd fhdÞ we;s rn¾ Wmdx. ^rubber washer and gasket& 
r;aùu ksid blaukska ydksfjhs' tfia jqjfyd;a kej; j;=r oud 
mdúÉÑl< fkdyels ;;ajhla WÞfjhs' tneúka c,h wjikajQ jydu 
kej; c,h mqrjd Ndú; l<hq;=h' iuyr kj;u ksIamdok j, 
wdrËdldÍ mshjrla f,i c,h wjikajQúg r;aùu wvqjk whqre 
ksIamdokh lr we;' 
 
15'   WK.ekqkúg ysi u; whsia ;eîu 

WK.ekqk flfkl=f.a WK jeä jqjfyd;a whsia nE.hla ysig 
;nhs' 
 

ysfiys WIaK;ajh jeäjqjfyd;a fud<fha w;HjYH ffi, j,g ydks 
meñfKa' tfia jqjfyd;a tajd kej; iqjl< fkdyelsh' tneúka flfia 

fyda ysfiys WIaK;ajh md,kh lr.; hq;=h' YÍr WIaK;ajh 
*erkayhsÜ 1030 g ^fi 39'40& jvd by< hdu iqÿiq ke;' tneúka ysfia 
WKqiqu wvqlr.ekSu i|yd whsia nE.hla ysfiys iam¾Yjk f,i ;nkq 
,efí'  
´äfldf,dka hkq jdIamYS,S øjhls' th ysig oeuQúg jdIamjk neúka 

ta i|yd wjYH jdIamSlrKfha .=ma; ;dmh ^Latent heat& ysfika Wrd 
.EkSu fya;=fldgf.k ysfia WIaK;ajh wvqfjhs' fï i|yd l<yels 
;j;a yosis m%:udOdrhla kï ysi we,a c,fhka f;ud úÿ,s mxldjla 
ysi wi< ;eîuhs' fuysoS iq<Õ ksid c,h myiqfjka jdIamjk w;r ta 
i|yd wjYH jdIamSlrKfhA .=ma;;dmh ysfika Wrd.ekSu 
fya;=fldgf.k ysfiys WIaK;ajh wvqfõ'  
 
16'  fmd,af;,a iy c,h ñfokúg we;s fjki 

foieïn¾ ckjdß ld,fhaoS mj;sk YS;, ld,.=Kh fya;=fjka 
fmd,af;,a ñoS we;s nj iuyrúg wmg olakg ,efí' tfia ñÿk 
fmd,a f;,a" fnda;,h m;=f,ys mj;sk nj oel.;yelsh' kuq;a 
j;=r ñÿkúg whsia len,s osh u;=msg mdfõ'  
 

fuh Tn ksßËKh lr ke;akï fmd,af;,a fnda;,hla YS;lrKh 
;=, álfõ,djla ;nd mÍËdl,yelsh' idudkHfhka ´kEu øjhla 
isis,a lrkúg ixfldapkh fjk neúka >k;ajh jeä fjhs' fï wkqj 
ñÿkq fmd,af;,a j, >k;ajh jeäùu ksid th fmd,af;,a j, .s,S 
mj;S' c,fhys ógjvd fjkia .=Khla we;' tkï c,h isis,a lsÍfïoS 
by;lS ,ËKh mj;skafka fi'wxYl 4g jeä WIaK;aj  i|yd muKs' 
ta wkqj c,h isis,a lrkúg fi' 40 olajd >k;ajh l%ufhka jeäfõ' 
;jÿrg;a isis,a lrkúg isÿjkafka ixfldapkh fkdj m%idrKhhs' 
tkï >k;ajh l%ufhka wvqfjhs' tneúka whsia" c,hg jvd >k;ajh 
wvqh' fï fya;=fjka whsia c,h u; mdfõ'  
 
17' whsia ñoSfïoS fnda;,hl isÿjk msmsÍu  

c,h iys; ùÿre fnda;,hla wêYS;lrKhl ;enQúg whsia ñoSu;a 
iu.u fnda;,h isyska len,s j,g msmsß we;s nj olakg ,efí' 
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by; .eg¿fõoS úia;r l< mßos c,h whsia njg m;aùfïoS 
m%idrKhfõ' fnda;,h ;=, we;s c,h ish,a, ñfokúg fnda;,h 
m%idrKh fkdù whsia muKla m%idrKh jk ksid fnda;,h l=vd 
len,s j,g ì|Shk w;r tajd fjkafkdù tf,iu mj;skafka fya;= 
folla ksidh' tkï" tfia m%idrKhjkafka b;d l=vd m%udKhla ùu;a" 
ñÿkq whsia iu. fnda;,h fyd|ska ne|S ;sîu;a" ksidh'   

18'  fmg%,a jdIam .sks.ekSu 
bkaOk msrjqïy,aj, ÿïîu ;ykï jqjo" iuyre th t;rï 
.Kklg fkd.kafka th t;rï nrm;, m%Yakhla fkdjk 
ksido@   
 

Bg fya;=j kï ›,xldj ;=, tjeks wk;=re jd¾;d fkdùuhs' kuq;a 
úúO rgj,ska tjeks wk;=re jd¾;d.;ù we;s neúka th t;rï 
ieye,a¨jg .;hq;= ke;' bkaOk msrjqïy,a wjg mj;sk fmg%,a jdIam 
m%;sY;h idfmaËj by< uÜgul mj;S' .sks .ekSula isÿjkafka 
WIaK;ajh" fmg%,a j, Êj,k WIaK;ajhg <ÕdjQúg iy fmg%,a jdIam 
iy Tlaiscka iqÿiq wkqmd;hg mej;=kfyd;a muKs' fmg%,a j, Êj,k 
WIaK;ajh fi' 2750la muK fõ' ÿïjeáhla Wrkúg WIaK;ajh fi' 
5000la muK by<g k.S' 
fï ms,sn|j udf.a fm!oa.,sl w;a oelSï folla bosßm;a lsÍu iqÿiq hhs 
yefÕa'  
j¾I 1964 oS isoaouq,af,ys úiQ uf.a ududf.a fidfydkg .sks oe,aùu" 
ug;a udf.a ×d;S fidfydhqfrl=g;a mejreks' .sks mkaou /f.k 
fidfydk foig <xj;au fidfydkg ógr 15la muK ÿroS bfíu .sks 
weú¨ks' tmuKla fkdj ckldhf.ka msÍ mej;s uq¿ fidfydkamsáhu" 
ìu isg ógrhla muK olajd tlu ks,a meye;s .sks cd,djlaúh' kuq;a 
th mej;=fka ;;amrhla fyda folla muKla ksid nrm;, wk;=re 
lsisjla isÿfkdùh' idudkHfhka fujeks wjia:dj,oS N+ñf;,a Ndú;d 
lrk kuq;a fuysoS fmg%,a oud ;snqKs' fuosk jeisnr ld,.=Khla 
mej;=k neúka jd;fha >k;ajh úh<s jd;hg jvd wvq w.hl mej;sks' 
tneúka jeä >k;ajhla iys; fmg%,a jdIamh fmd<j uÜgfïu mej;Su 
ksid .skak by<g me;srefka ke;' ud okakd ;rñka lsisfjl=f.aj;a 
uqyqK fyda ysi fmfoig ydkshla isÿ fkdùh' 

fojekak kï wm mjqf,a ys;jf;la ;u fudag¾ r:fhka fmg%,a álla 
fmd,algqjlg f.k ógr 20la muK ÿr ;snQ li< f.dvlg oud .sks 
;nk ,oS' fudfyd;lska ìuosf.a fudag¾ r:h wi,gu .skak me;sÍ 
;;amr lSmhla mej;=k w;r" gekalsfha mshk jid ;snqfKka fjk;a 
wk;=rla fkdùh' fmg%,a jdIamfha >k;ajh" jd;hg jvd jeä nj 
fuu isoaê folskau meyeos,sfõ'   
 
fujeks wjia:d j,oS .;yels wdrËdldÍ mshjrla we;' tkï hula 
myiqfjka yd blaukska .sks oe,aùug wjYH kï lsisúgl;a fmg%,a 

Ndú; lrkak tmd!!!. N+ñf;,a ^,dïmqf;,a&" fmd,a f;,a" tkaðka f;,a 

^Engin Oil&" wdoS jdIamYS,S fkdjk f;,a j¾.hla f;dard .kak' 
 
19'  øjfmfg%da,shï jdhq ^LPGas& is,skavr msmsÍu 

l,d;=rlska jqjo LPGas is,skavr msmsÍug fya;=j l=ulao@ 
 

øj fmfg%da,shï jdhq ^Liquid Petroleum Gas - LPG& hkq idudkH 
WIaK;ajfhaoS jdhqjla f,i mj;sk" mSvkhlg hg;a lr øj njg m;a 
lrk,o bkaOk úfYaIhls' ;j;a ksjerosj mjikafka kï" th jdhqjla 
fkdj" ika;Dma; jdIamhls' m%Odk jYfhka ìhqfÜka ^Butane& iy 
fm%dfmaka ^propane& hk yhsfv%dldnka foj¾.fhka tlla fyda tajdfha 
ñY%Khla ta i|yd Ndú; lrkq ,efí' 
ika;Dma; jdIamhla fld;rï iïmSvkh l<;a tys mSvkh" ika;Dma; 
jdIam mSvkhg jvd by< fkdhhs' isÿjkafka jeämqr tl;=jk jdhqj 
fyj;a jdIamh øj njg m;aùuhs' tneúka is,skavrhl we;s  LPgas 
m%udKh oek.ekSu mSvkudkhlska l<fkdyelsh' th oek.;yelafla 
nr lsrd ne,Sfuka muKs' ysia is,skavrfha nr fyda iïmQ¾Kfhka 
msreKúg ;sìhhq;= nr fkdokafka kï wka;rdÞhl jeroSula isÿúh 
yelsh'  
jdykj, iúlrwe;s is,skavr j, nr ne,sh fkdyels neúka tai|yd 
fjk;a l%uhla we;' is,skavrh;=, we;s ,Sjrhlg iúlrk,o l=vd 
ysia is,skavrhla oshrh u; bmsf,k whqre ilia lr we;' fï wkqj 
.Eia is,skavrfhys msg me;af;ys iúlr we;s o¾Ylh u.ska oshr uÜgu 
n,d.; yelsh' Bg wu;rj tu ,Sjrhg iïnkaO lmdghla jeiShdu 
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ksid" 80]lg jvd .Eia msrúh fkdyelsh' fuu wdrËl moaO;sh 
yßhdldrj l%shd lrkafkao hkak ms<sn|j ksr;=reju ie,ls,su;a 
úhhq;=h' 
hï jeroSula ksid is,skavrh iïmQ¾Kfhkau msreKfyd;a  th b;du;a 
wk;=re iys; ;;ajhls' tjeks .Eia is,skavrhl WIaK;ajh hka;ñka 
fyda ^fi 10& jeä jqjfyd;a is,skavrh m%idrKh jk ;rug jeä 
m%udKhlska øjh m%idrKh jk neúka øjhg wjYH bv m%udKh 
fkd,eîu fya;=fldgf.k is,skavrh msmsÍfuka uy;a úkdYhla 
isÿfõ' 
iEuúgu .Eia is,skavrhla mqrjkq ,nkafka uq¿ Odß;dfjka 80] 
fkdblaujk f,iskah' 
Tn .Eia is,skavrhla ñ<g .ekSfïoS th hka;ñka fid,jd ne,Sfuka 
oshrh fi,fjk nj f;areï .;yelsh' ta njla fkdoefkkafka kï 
th m%;sfËm lrkak' 
 
j¾I 2003 oS muK mdkÿf¾oS kj;d ;snQ fudag¾ r:hla .sksf.k 
úkdY úh' tys úÿ,s mßm:fha ¨yqj;a ^Short Circuit& ùula 
fya;=fldgf.k .skakla ygf.k fmg%,a gekalsh msmsÍfuka .skak 
j¾OkhjQ miq .Eia gexlsh mqmqrd f.dia we;' ug oek.kakg ,enqk 
f;dr;=re wkqj .Eia gekalsh msmsÍ we;af;a .skak w;sYhskau j¾OkhjQ 
miqjh' ñka wjfndaO lr.;yels tla lreKla kï" .Eia gexlsh 
uq¿ukskau msÍ fkd;snqk njh' th iïmQ¾Kfhkau msÍ;snqfka kï u| 
jYfhka r;ajQúgu th mqmqrd hdhq;=h'  

20'  .,a wÕ=re m%jdykh 

.,a wÕ=re m%jdykh iy .nvd lsÍfïoS yosis .sks.ekSï yg.kafka 
flfiao@ 

f*dis, bkaOkhla jQ .,a wÕ=rej, jeämqru we;af;a yhsfv%dldnkah' 
fïjd úfhdackh fjñka  Tlaiscka" yhsv%cka" óf;aka" wdoS jdhQka u| 
jYfhka iEfoñka ;dmh msgflfrk m%;sl%shdjka ks;ru is¥fõ' 
jd;dY%h fkd,efnk mßos .nvdlr we;akï" l=vd .sks mqmqrla fyda .sks 
oe,a,la u.ska .skakla we;sùfï iïNdú;djh wêlh' ;jo tys 
ksmofjk ;dmh msg fkdl<fyd;a WIaK;ajh jeäùu ksid .skakla 

we;súhyelsh' hïf,ilska .skakla yg.;fyd;a .,awÕ=re j,g 
weú¨k miq .skak md,kh lsÍu b;d wmyiqh'  

.,a wÕ=re m%jdykh lrk fk!ld wdosh" fï i|yd úfYaI 
wjOdkhlska hq;=j iqÿiq wdrËl mshjr .kq ,efí' 
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5'   wdf,dalh 
1'  ;o wõfõ isg f.;=,g meñKSu 

;o wõfõ isg f.;=,g meñKs jydu w÷re ia:dkhlg 
meñKshdfia oefka'  
 

ier wdf,dalhla weig ,efnkúg" wefiys wdrËdj i|yd lkSksldj 
l=vdù weig we;=,ajk wdf,dalh md,kh lrhs' wõfõ isg wdf,dalh 
wvq ksji;=,g meñ‚úg lkSksldj h:d ;;ajhg m;aùug ;;amr 
lSmhla .;fõ' tu ;;amr lSmh;=< weig we;=,ajkafka wvq 
wdf,dalhla neúka w÷re iajNdjhla oefka' fuu l%shdj isÿjkafka 
fud<fhka ,efnk ix{djkag wkqj neúka hïflfkla ñh.sh nj 
y÷kd.ekSug fyd|u ud¾.h kï" weig úÿ,s mkaoulska fyda fjkhï 
l%uhlska t<shla jefgkak ie,eiaùuhs' ñhf.dia we;akï lkSksldj 
l=vd fkdfõ'   
 
2'  kË;% ¥f¾Ëh 

kË;% ¥f¾Ëhlska fmd<j u; we;s foaj,a n,kúg hál=rej 
fmfkkafka wehs@ 
 

 

kË;% ¥f¾Ëh ks¾udKh lr we;af;a fmd<j u;=msg we;s foaj,a 
ne,Sug fkdj wjldY jia;+ka ksÍËKh lsÍu i|ydh' wjldY jia;+ka 
ksÍËKh lsÍfïoS m%;sìïnh hál=reùu ndOdjla fkdfõ' th 
ks¾udKh lr we;af;a W;a;, ldp ^fyda ixhqla; W;a;, ldp& 

follsks' wjfk;g ^objective lense& úYd, kdNsh ÿrlao Wmfk;g 

^eye piece& l=vd kdNsh ÿrlao we;' kË ¥f¾Ëhl lsrK igykla 
by; remfha oelafõ' wE; msysá jia;=jlska tk lsrK wjfk; yryd 

hdfuka I1 kue;s hál=re ;d;aúl l=vd m%;sìïnh iEfoa' th foi 

Wmfk; ;=,ska n,kúg I2 kue;s w;d;aúl hál=re úYd, m%;sìïnh 
oel.;yelsh'  
fuh Ndú;fhka fmd<j u; we;s foaj,a ne,Sug wjYH kï rEmfha 
my< fldgfia oelafjk mßos ueog ;j;a ;=kajeks W;a;, ldphla 

iúlr N+-¥f¾Ëhla f,i úlrKh ^modify& lr.; yelsh' fuysoS 

hál=rej mej;s  I1 g iudk jQ Wvql=re ;d;aúl m%;sìïnhla  I3  ys 

iEfoa' th Wmfk; u.ska úYd,ù Wvql=re w;d;aúl m%;sìïnhla I4  ysoS 
olakg ,efí' 
 

3'  fofk;sh ^Binocular& 
kË;% ¥f¾Ëh" fofk;sh njg úlrKh lr we;af;a fliao@ 
 

kË;% ¥f¾Ëh wm wjg mßirh keröug kqiqÿiq jkafka fya;= 
folla ksidh' m%Odk fya;=j kï th ;=,ska fmfkk m%;sìïnh 
hál=re ùuhs' fojekak jkqfha tys os. jeäùu ksid Ndú;hg wmyiq 
ùuhs' fofk;sh ks¾udKh lsÍfïoS fuu wjysr;d folu u.yeÍu 
i|yd tla ¥f¾Ëhlg fol ne.ska jQ iDcqfldaŒ m%siau y;rla 
fhdÞf.k we;' m%;sìïnhla hál=rej fmfkkúg tys Wv iy hg 
udreù we;s w;r ju iy ol=Ko udreù we;' tla m%siauhla 
iúlrwe;af;a tys m%siau fldaKh ^900& iys; Þrh ;sriajk f,igh' 
th ;=,ska lsrK .ukalsÍfïoS m%;sìïnfha Wv iy hg udre fjhs' 
^my; rEmh n,kak& wfkl iúlr we;af;a by;lS Þrh isriajk 
f,igh' th ;=,ska lsrK .uka lrkúg ju iy ol=K udrefjhs' 
tneúka wjidk m%;sìïnh iajNdúl f,igu ^Wvql=rej& úYd,ù 
fmfkhs' 
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;jo fuu m%siau fol ksid ¥f¾Ëfha uq¿ os. ;=fkka mx.=jlg 
wdikak m%udKhla olajd wvqù we;s nj rEmigykska meyeos,sj 
wjfndaO lr.;yelsh' 
 

 

 
 
4' jy,fha isÿrlska ,efnk wdf,dal ,mh 

jy,fha we;s l=vd isÿrla l=uk yevhla .;a;o th ;=,ska 
meñfKk ysre t<sh u.ska jD;a;dldr ,mhla osiafjhs' 
 

fuysoS isÿf¾ m%udKh iu. ii|kúg jy,fha isg ìug we;s ÿr úYd, 
w.hla .kakd neúka fuu moaO;sh úYd, isÿre leurdjla f,i 
ie,lsh yelsh' ìu we;s wdf,dal ,mh ysref.a m%;sìïnhhs tneúka 
th ysref.a yevh jk jD;a;dldr yevh .kS'  
w¾O iQ¾h.%yKhla we;s oskl th ysref.a yevhjk wvy|l iajrEmh 
.kS' tmuKla fkdj tjeks oskl .iaj, fijke,s j,o tu yevfha 
m%;sìïn rdYshla olakg ,efí'  
 

 
isÿre leurdj hkq l=ulaoehs fkdokakd whg by; i|yka  rEmigyk 
weiqfrka ta ms<sn|j oekqj;a úhyelsh' fuh b;d myiqfjka 
idÞ.;yels ir, WmlrKhls' ysia ieuka áka tlla fyd ìialÜ áka 
tlla f.k m;=f,ys" hlv weKhlska l=vd isÿrla úo.kak' tys újD; 
me;af;ys f;,a lvÞishla fyda wdydr md¾i,a lsÍug .kakd ;=kS 
fmd,s;Ska fld<hla ^lunch sheet& ;nd /,s fkdjefgkfia kQ,lska 
.eg.ikak' bkamiq fmd,s;ska fld<h w÷rejk f,i ldâfndaâ 
lene,a,la ^*hs,a ljrhla& ákatl jgd T;kak' oeka Tng t<suyfka 
we;s o¾Ykfha hál=re l=vd hál=re m%;sìïnhla fmd,s;ska fld<h u; 
iEoS ;sfnk wdldrh oel.; yels fjhs' 
 
5'  foaÿkak  

foaÿkakla iEfokafka flfiao@  iuyr wjia:dj, foaÿkq 
folla olskak ,efnkafka ulaksido@ foaÿkakla 
oel.;yelafla Wfoa iy iji muKlao@ 
 

foaÿkakla fmfkkafka ysre t<sh jeisìkaÿ j,g m;s;ù j¾K j,g 
fjkaùu ksidh' foaÿkakla iEfokjd hhs lSu jerosh' tjekakla wyfia 
mj;skafka ke;' fmkSula mu‚' tlu foaÿkak fofofkl=g 
fmfkkafkao ke;' fuysoS we;a; jYfhkau isÿjkafka" jeis ìkaÿ u; 
m;s;jk ysre lsrK j¾;kh ùu;a mrdj¾;kh ùu;a isÿfjñka j¾K 
j,g fjka ùuhs' foaÿkakla fmkSu i|yd my; i|yka wjYH;d 
iïmQ¾K úhhq;=h'  
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 1' ,xldj jeks ksrËhg <Õska msysá rgj,g kï"     
           fõ,dj Wfoa ld,h fyda ijia ld,h úhhq;=h'    
           ksrËhg wE; rgj,a i|yd ysref.a wdfrdayKh  

   500 lg wvqùu m%udKj;ah' 
2' ;ud ysreg msgqmd isáhhq;=h' 
3' ;ud bosßfha ;rula ÿßka j¾Idjla mej;sh hq;=h'          

iuyr wjia:d j,oS foaÿkq folla fmfkk w;r my,ska fmfkk" jvd 
oSma;su;a foaÿkak m%d:ñl foaÿkak f,i ye|skafõ' tys my< cïnQ, 
j¾Kh;a by<ska r;= j¾Kh;a isák mßos j¾K y;u ^cïnQ," 
bkaäf.da" ks,a" fld<" ly" ;eô,s" r;=& osia fjhs' iuyr wjia:djkays 
oSma;sfhka wvq ;j;a foaÿkakla by<ska fmfkhs' th oaù;Shsl foaÿkak 
f,i ye|skafõ' th fmfkkafka jvd by,ska c,ìkaÿ mj;skafka kï 
mu‚' th oSma;sfhka wvqjkafka" fojrla mQ¾K wNHka;r mrdj¾;kh 
isÿfjk ksidh' 
fuh jvd iúia;r f,i meyeos,s lsÍu i|yd my; oelafjk 
rEmigyk Wmfhda.S lr.kak'  A kï ia:dkfha" fudfyd;lg mj;sk 
jeis ìxÿjlg m;khjk wdf,dal lsrKhla A1 u.ska oelafjk whqre 
m<uqj j¾;khù fojkqj mQ¾K wNHka;r mrdj¾;khù kej;;a 
j¾;khù .uka lrhs' ks¾.; lsrKh ysre lsrKj, osYdjg 420l 
muK fldaKhla iEfok whqre ksÍËlhdf.a wei fj; meñfKa' 
j¾;kh ksid j¾K j,g fjkajk fuu lsrKfhys cïnQ, j¾Kh 
10la muK by<go" r;= j¾Kh 10la muK my<go" wm.ukhù .uka 
lrk nj .Kkh lr fmkaúh yelsh' tneúka fuu foaÿkafkys r;+ 
j¾Kh by<skao" oï j¾Kh my<skao fmfkhs' fuh m%d:ñl foaÿkak 
f,i ye|skafõ'  iEu jeis ìkaÿjlskau fuu l%shdj isÿjk w;ru 

;j;a l%shdjla isÿfjhs' tkï  B1 ys oelafjk whqre m<uqj j¾;khù 
miqj fojrla mQ¾K wNHka;r mrdj¾;khg hg;aj kej; j¾;khù 
msgjk ks¾.; lsrKh" ysre lsrKj, osYdjg 520l muK fldaKhla 
iEfok whqre ksÍËlhdf.a wei fj; <Õdfjhs' tneúka fuh 
fmfkkafka jvd by<skah'  

fuh oaù;Shsl foaÿkak f,i ye|skafõ' fuysoS  B1 ys oelafjk mßos r;= 
j¾Kh by<skao" oï j¾Kh my<skao .uka lrhss' 

 

  

tneúka ksÍËlhdg fmfkkafka r;= j¾Kh my<skao oï j¾Kh 
by<skao mj;sk foaÿkakls' 
ysre 420lg jvd by,ska we;súg m%:ñl foaÿkak oel.; fkdyelsjk 
w;r" 520g jvd by<ska we;súg tllaj;a oel.; fkdyelsh'  
kuq;a .=jka hdkhl isák flfkl=g th n,mdkafka ke;' foaÿkakla 
lD;%su f,io ,nd.; yelsh' wõj we;s ia:dkhlg f.dia lDñkdYl 
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bisk fmdïmhlska fyda láka j;=r álla f.k l=vd ìkaÿ f,i 

^spray& úysÿjd yeßh úg wmyiqjla ke;sju foaÿkq folu 
oel.;yelsh' tu wjia:dfõ iajNdúl foaÿkakla wyfia fmfkakï 
th iy fuu lD;%su foaÿkak folla f,i fkdj tlgu fmfkhs' 
 
6'  r;= ùÿrejlska fld< meyeh ne,Su 

r;= ùÿrejla ;=,ska fld< meye;s jia;=jla foi neÆúg l¿ 
meyefhka fmfkkafka wehs@ 
 

iqÿ wdf,dalh iEoS we;af;a ish¿u j¾K j, ke;fyd;a m%Odk j¾K 
y;l ixfhdackfhks' we;a; jYfhkau tys iq¿ jYfhka tlsfklg 
fjkia j¾K ñ,shkhla muK we;' r;= meye;s úksúo fmfkk 
ùÿrejla ;=,ska hdyelafla r;= wdf,dalhg muks' fjk;a lsisu 
j¾Khlaa th ;=,ska fkdhhs' tneúka fld< meye;s jia;=jla foi th 
;=,ska n,kúg fld< wdf,dalh th ;=,ska fkdhk neúka lsisu 
wdf,dalhla  weig fkd,efí' tneúka fmfkkafka w÷r mu‚' tkï 
l¿ meyehg fmfka' we;a; jYfhkau l¿ hkq j¾Khla fkdfõ' 
lsisu wdf,dalhla ke;akï t;ek l¿ mdg nj  lshkq ,efí' 

7'  uy u. we;s ffjj¾K f;,a ,m 

jeisoskhkays uyd ud¾.j, f;,a jegqk ;eka j¾Kj;a rgd j,ska 
hqla; jkafka wehs@ 

rEm igykska oelafjkafka mdf¾ yria lvls' th r¿ mDIaGhla jk 
w;r c, mDIaGh;a" thu; we;s f;,a mDIaGh;a iu;, fõ'  f;,a 
ia:rfha .klu iEu;eklu tl iudk fkdjk neúka th u; 
m;s;jk iqÿ wdf,dalh m<uqj j¾;kh fjñka f;,a ia:rhg we;=¿ù" 
bka miq c,h iy f;,a w;r fmdÿ mDIaGfhka mQ¾K wNHka;r 
mrdj¾;khù kej; f;,a mDIaGfhka msgfjhs' f;,a ia:rfha .klu 
iEu;eklu tl iudk fkdjk neúka ks¾.; lsrK u| jYfhka 
j¾K j,g fjka fõ' tu .klu fjkiajk wdldrh wkqj fkdfhla 
j¾Kj;a rgd osiafjhs' 
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6'  èjksh 

1'  rÕy,a ;=, mej;shyels fodaxldrh wju lsÍu 

kD;H Yd,d iskud Yd,d wdosfhys fodaxldrh ^echo& wju lr 
we;af;a flfiao@ 

idudkHfhka úYd, Yd,djl fodaxldrh iy f>daIdj ^noise& ksid 
lsisu Yíohla meyeos,sj fkdwefia' ÿßka msysá ì;a;shlska mrdj¾;kh 
ù tk Yíoh kej; Y%jKhùu fodaxldrh kïfõ' fkdfhla osYd j,ska 
fujeks fodaxldr .Kkdjla ,efnkúg f>daIdjla fuka Y%jKh fjhs'  
 iuyr iskud Yd,dj, iEu ì;a;shlu yk,Kq fyda fldyq,Kq j,ska 
úhk,o ,Kqmeÿre fyda f.daks t,a,d we;' iuyrúg isÿre iys; 
ydâfndaâ j,ska ì;a;s wdjrKh lr we;' tajd u.ska mrdj¾;kh wju 
jk neúka fodaxldrh iy f>daIdj b;du;a wvqfõ' 

2'  rEmjdyskS hka;% j,ska wefik w;sèjks Yíoh 
merKs j¾.fha lef;dav lsrK k< CRT& iys; rEmjdyskS hka;% 
j,ska iuyrekag ishqï k<d y~la wefikafka wehs@ 

fuu y~ yefudagu wefikafka ke;' fndfydaúg iuyr <uhskag 
Y%jKh l<yelsh' lef;dav lsrK k<fha bf,lafg%dak loïnh isria 
w;g y¾Üia 50l ixLHd;hlska foda,kh jk w;r ;sria w;g 
31,250Hz ixLHd;hlska foda,kh fõ' 
(31,250 = 50 x 625) ta i|yd tu ixLHd; foflys foda,l mßm: folla 
l%shd;aulj mj;S' 

idudkHfhka ñksia lK ixfõoS jkafka 20 – 20,000 Hz hk ixLHd; 
mrdihg jqjka iuyrekaf.a lk y¾Üia 31"250 ;rï by< ixLHd; 
j,g ixfõoS fõ' 

3'  c, ;rx. ix.S; NdKavh 
c,h fjkia m%udK j,ska mqrjd we;s Ndck j,g ;ÜgqlsÍfïoS 
úúO ix.S; iajr ,efnkafka flfiao@ 

hï Ndckhlg fiñka ;Ügq l<úg th hïlsis ixLHd;hlska 
lïmkhfõ' tu ixLHd;h" tu moaO;sfha wkqkdo ixLHd;h f,i 
w¾: oelafõ' th r\mj;skafka Ndckh idÞ we;s øjHh" tys iajNdjh" 
tys .klu" mßudj hkdoS lrekq ish,a, u;h' tneúka tu Ndckhg 
j;=r álla oeuQúg moaO;sfhys fjkila isÿjk neúka Bg wkqrEm 
f,i wkqkdo ixLHd;ho fjkia fjhs' 

tlu wdldrfha Ndck iuQyhlg l%udkql+,j fjkiajk m%udK j,ska 
c,h tl;= l<úg l%udkql+,j fjkiajk wkqkdo ixLHd; iuQyhla 
,efí' 

4'  óueis fmdoshla f.kajd .ekSu 
fnf,la msÕdklg ;Ügq lsÍfuka mshdir lrk óueis fmdoshla 
<Õg f.kajd.;yels jkafka flfiao@ 

óueis rxpqjla mshdir lrkúg rExrEx hk kdoh fyd|ska Y%jKh 
l<yelsh' th fndfyda ÿrg tlu ixLHd;hlska hq;= y~ls' th Wka 
;gq.ikúg ksl=;ajk y~hs' tkï Wkaf.a mshdm;a p,kh lrk 
ixLHd;hhs' iuyr fnf,la msÕka j,g ;Ügq lrkúg tu ixLHd;hg 
wdikak y~la ,efí' tu y~ iys; Yío ;rx. Wka wi<g <ÕdjQúg 
Wkaf.a ;gq.eiSug ndOd meñfKa' túg Wka ;u .uk kj;d yels 
blaukska my<g niS' 

 

5'  fvdma,¾ wdprKh ^Doppler effect or Doppler shift& 
jdykhl iúlrwe;s YíoúldYkhlska .S;hla jdokh lrñka 
wm miqlr hkúg th jdokh lrk fõ.h fjkia 
fjkakdlafuka oefkkafka ulaksido@ 
 

jdykhl k<dj y~jñka ;ud bosßhg tkúg wefik ixLHd;h" tys 
kshu ixLHd;hg jvd jeä nj;a" ;ud miqlr hkúg wefik 
ixLHd;h" tys kshu ixLHd;hg jvd wvq nj;a" l%s'j' 1842 oS ksÍËKh 

lrk,o Tiaá%hdkq cd;sl úoHd{fhla jk “l%siaáhka fvdma,¾” 
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^Christian Doppler& úiska tu ixisoaêhg fya;=j úia;r lrk,o w;r 
tys ksrjoH;djho .Kkhlr fmkajk ,oS' 
fuu ixisoaêh wmg ksÍËKh l<yels wjia:d fndfyduhla we;' 
Yío úldYkhl ix.S;hla jdokh lrñka ;ud fj; <Õdfjkúg" 
ixLHd;h jeäù wefik neúka wmg yeÕShkafka kshñ; fõ.hg jvd 
jeä fõ.hlska ;eáhla jdokh lrkakdlafuks' tu jdykh ;udf.ka 
bj;g hkúg ixLHd;h wvqjk neúka th wvq fõ.hkska jdokh jk 
nj yeÕS hhs'  

.s,ka r:hl ^Ambulance& ihsrkh y~jñka hkúgo" ta whqreu 

Y%jKh fõ' fuu uQ,O¾uh wkqj ksmojd we;s “fvdma,¾ f¾vd¾” 
kue;s bf,lafg%dksl WmlrKh" fudag¾r:j, fõ.h uek.ekSu 
i|yd wdrËl wxY u.ska Ndú; lrkq ,nhs' tu WmlrKfhka ksl=;a 
jkafka f,ai¾ ;rx.hla fyda uhsfl%dfõõ ;rx.hls' 
my; i|yka ú.%yh Wiia fm< isiqkag m%fhdackj;a fõ' 
 

   
f0 ixLHd;h iys; èjks m%Njhla O ys ksYap,j isák ksÍËlhd fj; 

<Õdfõ hhs is;uq' ^by; rEm igyk n,kak& m%Njfha m%fõ.h u 

f,i;a" jd;fha èjks m%fõ.h v f,i;a .ksuq' tla;rd fudfy;loS 

m%Njh  S1 ys we;ehso" ;;amrhlg miq th  S2  ys we;ehso i,luq' 

ksÍËlhd  S1  isg  v ÿrlska msysá  O ys isákafka hhs i,luq' m%Njh 

S1  ys mj;sk fudfydf;aoS ksl=;ajQ m<uq ;rx.h ;;amrhlg miq  O 

fj; <Õdù we;' ta fudfyd; jkúg m%Njh  u ÿrla f.jd S2 fj; 

<Õdù we;' m%Njfhka f0  jeks ;rx.h ^1jeks" 2jeks" 3jeks" wdoS 
jYfhka& ksl=;a jkafka fï fudfydf;aoSh' tneúka fï fudfyd;aoS 

;rx.  f0  .Kkla mj;skafka  OS2  ÿr ;=,h' tkï ^ v-u & ÿr 
m%udKhls'  

tneúka tla ;rx.hl os. ke;fyd;a ;rx. wdhduh =(v-u)/f0  fõ' 

fuh ksÍËlhdg wefik Yíofha ;rx. wdhduhhs' tys ixLHd;h  f 
f,i .;fyd;a"  

 

èjks m%fõ.h = ixLHd;h x  ;rx. wdhduh  neúka 

v = f {(v-u)/f0} 

  f =  v f0 /(v-u) 

tkï  f =  f0 v/(v-u) 

fï whqreu m%Njh ksÍËlhdf.ka wE;ajkúg  

   f =  f0 v/(v+u) nj fmkaúh yelsh'  

 

6' .=jka hdkd j, Yíoh   
iuyr .=jka hdkd mshdir lrkúg tys Yíoh fjk;a osYdjlska 
wefikafka wehs@ 
 

fuu isoaêh wmg ksÍËKh l<yelsjkAfkA wêl fõ.fhka mshdir 
lrk .=jka hdkd i|yd muKs' tkï u.Ska f.khk fcÜ .=jka hdkd 
iy m%ydrl fcÜ hdkd i|ydh' fuu ixisoaêh wjfndaO lr.ekSug 
my; rEmigyk wdOdr lr.; yelsh'  O kï ia:dkfha isák 
ksÍËlfhl=g by<ska hï fudfyd;l A kï ia:dkh yryd mshdir 
lrk .=jka hdkhlska ksl=;ajk y~" ksÍËlhd fj; <Õdfjk 
fudfyd; jkúg .=jka hdkdj we;af;a  B kï ia:dkhlh' kuq;a 
ksÍËlhdg Yíoh wefikafka  A ia:dkfhka meñfKk f,iska jqj;a 
th fmfkkafka  B ia:dkfha mj;sk whqreh' fuh .Ks;uh 
ú.%yhlska ;jÿrg;a meyeos,s l<yelsh' idudkHfhka u.Ska f.khk 
.=jka hdkd mshdir lrkafka ls'ó' 10 isg 13 la muK by<sks' 
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tajdfha fõ.h o< jYfhka mehg ls'ó' 800 la muK fõ' Yíofha 
fõ.h ;;amrhg ó' 300 la muKfõ'  OA = 10 km f,i .;fyd;a 
Yíohg tu ÿr hdug .;jk ld,h = 10000/300 = 33  fõ' tkï 
;;amr 33 ls'  
;;amrhloS hdkh .sh ÿr = 800x1000/3600 =222 m fõ' 
tneúka ;;a 33 loS .sh ÿr = 222x33 = 7326m = 7.3 km fõ' 
 7.3/10 = 0.73,  tan

-1
(0.73) = 36

0
 

tkï .=jka hdkfhka kslafuk y~ ;u ysia uqÿfkka wefikúg" th 
fmfkkafka isrig wxYl 36 la muK ÿßks' 
 
fndfyda m%ydrl .=jkahdkd mshdir lrkafka Yíohg jvd jeä 
fõ.hlsks' túg tys y~ wmg wefikafka th wm miqlr fndfyda ÿrla 
.sh miqjh' 

7'  bf,lafg%dksl úoHdj 
 

1'  wdOqksl .=jka úÿ,s Ys,amh 

wdOqksl .=jkaúÿ,s Ys,amh ^Amateur Radio, HAM Radio& hkq 
l=ulao@ 
 

Tn fndfyda l,l isgu .=jkaúÿ,s jevigyka j,g ijka ÿkak;a 
rEmjdyskS jevigyka oskm;du kerUqj;a" tajd úldYkh lrkq 
,nkafka flfiao hkak fidhd ne¨jdo@ Tn oeka Ndú; lrk cx.u 
ÿrl:kfhys isÿjkafkao by; i|yka wdldrfhau .=jka úÿ,s 
úldYkhls' cx.u ÿrl:k wm rgg yqre mqreÿ jQfha 1980 oYlfha 
jqj;a" wm  rfgys idudkH ck;dj w;r isák tla;rd msßila ^uuo 
we;=¿j& óg jir yeg-ye;a;Ejl isg Bg iudk myiqlula N=la;s 
ú|skq ,nhs' tkï ;u ksjfia isgu f,dalfha úúO mqoa.,hska iu. 
ikaksfõokh lrkq,nhs' fuysoS .=jka úÿ,s ;rx. Ndú; flfrk 
neúka ikaksfõokh lrk ia:dk fol w;r lsisu wdldrhl 

ikakdhl /yeka ^conducting wires& wjYH fkdfõ' fï ms<sn|j 
fndfyda fofkla fkdokakd jqj;a" idudkH ck;dj w;r t;rï 
m%p,s; fkdjQj;a" fuh f,djg w¿;a úIhhla fkdfõ' ,xldfõ 1930 
oYlfha muK wdrïN jqj;a" m%:u jrg wefußldfõ wdrïN jQfha 1895 
oSh' wdrïNfhaoS m¾fhaIK uÜgñka mej;=ko miqj úfkdaÞxYhla iy 
fiajdjla f,i f,djmqrdu m%isoaêhg m;aúh' oekg fi!os wrdìh yer 
wka  ish¿u rgj, wdOqksl .=jkaúÿ,sh m%p,s;ù we;' wdOqksl hk 

jpkh wkqj fuh ‘kjlhkag iSudù we;’ hk wre;la f.kÿkak;a 
th tfia fkdfõ' kùk .=jkaúÿ,s ;dËKfha oshqKqjg jeäjYfhka 
Þhlù we;af;a wdOqksl .=jkaúÿ,s Ys,amSka úiska lrkq,nk 

m¾fhaIKhkah' WÞyrK f,i úoHq;a ;emE, ^E-mail& f,djg 
ìysjkakg jir 10lg muK fmr ud úiska wdOqksl .=jkaúÿ,s 

Ys,amfhys we;s ta yd iudk melÜ f¾äfhda ^Packet-Radio& l%uh u.ska 
f,dj jgd úúO rgj, isák wdOqksl .=jkaúÿ,s Ys,amSka iu. mKsjqv 
yqjudre lrf.k we;' iuyre fuh úfkdaÞxYhla f,iska Ndú; l<;a 
fuh Bg jvd jákd fiajdjls'  
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2004 foieïn¾ 26 jeksÞ yg.;a nrm;, iqkdñ ;;ajfhka miq 
,xldfõ ol=Kq m%foaYfha ÿrl:k" cx.u ÿrl:k" pkaøsld ÿrl:k" 
fmd,sia ikaksfõok cd,h we;=¿  ish¿u ikaksfõok cd, moaO;s 
wvd, jQ neúka osk myla muK ol=fKa úm;g m;ajQjkaf.a m‚jqv 

fld<Ug ,ndÿkafka Y%S ,xld wdOqksl .=jkaúÿ,s ix.uh ^Radio 

Society of Sri Lanka& u.sks'  
Y%S ,xld .=jkaúÿ,s ix.ufha idudðlhska msßila ldKav follg fnoS 
ol=Kg .sh w;r ;j fldgila fld<U w.ue;s ld¾hd,fha ia:dms; 
lrk ,o wdOqksl .=jkaúÿ,s uOHia:dkh fj; f.dia fuu ld¾hh 
bgqlrk ,oS'  

wdOqksl .=jkaúÿ,s n,m;%hla ,nd.ekSu i|yd “Y%S ,xld úÿ,s ixfoaY 

kshdul fldñiu” ^Telecommunication Regulatory Commission of 

Sri-Lanka - TRC& u.ska jirlg fojrla mj;ajkq ,nk úNd.hg 
fmkSisg idud¾:Hh ,eìh hq;=h' bkamiq n,m;%h i|yd b,a¨ï l<úg 
wdrËl wud;HdxYfhka lrkq,nk ryiH úuiqulg miq ;ukagu 
wkkHjQ ix{dkduhla iys; n,m;%hla ,efnkq we;' fuu úNd.h 
i|yd wjYH mdvï ud,djla iy miq.sh úNd. m%Yak m;%o" 

www.qsl.net/4s7vj hk udf.a fm!oa.,sl fjí wvúfhka 
,nd.;yelsh'  
 

www.rssl.lk hk Y%S ,xld .=jka úÿ,s ix.ufha ^Radio Society of Sri 

Lanka - RSSL& fjí wvúhg msúiS tys we;s mÍËK j,g fmkS isáñka" 
fuu úNd.h  i|yd fmr-mqyqKqjlao ,nd.; yelsh' 

 

2'  flá ;rx. iy FM úldYk 
flá ;rx. Tiafia úldYkh fjk .=jkaúÿ,s jev igyka j, 

Yíoh jßkajr wvqjeä jk kuq;a FM ;rx.j, tfia fkdùug 
fya;=j l=ulao@ 
 

flá;rx. ^Short Wave& fyj;a WÉp ixLHd; ^High frequency& 
úldYkhka fndfyduhla lsf,da ógr oyia .Kkl ÿr f.jdf.k 
whkf.da,fhka mrdj¾;khù tk tajdh' tu mrdj¾;kh iEuúglu 

fyd|ska isÿjkafka ke;' iuyrúg whk f.da,fha ia:r follska 
mrdj¾;khù meñfkk ;rx. folla ñY% úhyelsh' tfia ke;fyd;a 

m%;súreoaO osYd follska ^WÞ:- W;=ßka iy ol+‚ka& meñK ñY%úh 
yelsh' fï fya;=j ksid" ,efnk ;rx. j, m%n,;djh jßkajr fjkia 

fõ' tneúka Yíoh jßkajr wvqjeä fõ'  kuq;a  FM úldYkhka w;s 

WÉp ixLHd; ^Very High Frequency – VHF& Tiafia meñfKa' 
flá;rx. j,g jvd by< ixLHd; iys; ;rx. whkf.da,fhka 
mrdj¾;kh fkdfõ' kuq;a iEu .=jkaúÿ,s ;rx.hlau ir, f¾Çhj 

.uka lrk neúka tajd ,nd.;yelfla iïfm%aIlfha ^transmitter& isg 
ls'ó' 25 isg 40 la muKjQ flá ÿrlg mu‚' flá ÿrl isg tk 

neúka ,efnk ix×j ie,lshhq;= m%n,;djlska hqla;fõ' tksid FM 
úldYkfha Yíoh ia:djrj mj;S' 
 
3'  bf,lafg%dksl WmlrKj, wdrËdj 

fudag¾r: j, iúlrk bf,lafg%dksl WmlrKj, wdrËdj ms‚i 

vfhdavhla ^diode& Ndú; lrkq ,nhs' 
 

fujeks bf,lafg%dksl WmlrK j,g idudkHfhka isÿúhyel ydks 
fohdldrhls' tkï th iúlsÍfïoS fyda .,jd kej; iúlrkúg 
iemhqfï w.% jeroSulska udreùu iy úÿ,s iemhqï moaO;sfha fodaIhla 
fya;=fldgf.k wêfjda,aàh;djhla ,eîuhs'       
tf,i isÿúhyels ydksh je,elaùï i|yd vfhdavhla iúl<yels l%u 
;=kla my; rEm igykska olajd we;' by< mßm:fhka oelafjkafka 
jeroSulska w.% udrejqjfyd;a isÿjk ydksh je,elaùfï l%uhls' tys 

oelafjk whqre vfhdavhla ^D1& bf,lafg%dksl WmlrKh ;=,u 
iúl<yelsh' Bg wjYH Odrdjg .e,fmk is,slka vfhdavhla iqÿiqh' 
Odrdj fkdokafka kï idudkHfhka we' 5l fyda 10l muK 
vfhdavhla m%udKj;a úhyelsh' kuq;a m<uqj th uek ne,Su jvd 
iqÿiqh' fuysoS jeroSulska w.% udrejqjfyd;a WmlrKh l%shd fkdlsÍu 
yer Bg lsisÿ ydkshla isÿ fkdfõ' 
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ta i|yd Ndú; l<yels fojeks l%uh ueo mßm:fhka oelafõ' tys 

oelafjk D2vfhdavh i|yd we' 10la fyda Bg jeä w.hl is,slka 

vfhdavhla iqÿiqh' ;jo th" Bg iïnkaO ú,dhlhg ^fuse& jvd 
wksjd¾hfhkau jeä tlla úhhq;=h' tho WmlrKh ;=,u iúl< 

yelsh' jeroSulska w.% udreù iúl<fyd;a D2  vfhdavh yryd wêl 

Odrdjla .,dhdu ksid ú,dhlh ^Fuse& msÉÖu yer WmlrKhg lsisÿ 
ydkshla isÿ fkdfõ'  
rEmfha my< we;s mßm:fhka oelafjkafka jdykfha úÿ,s iemhqï 
moaO;sfha fodaIhla fya;=fldgf.k wêfjda,aàh;djhla ,eìfuka 

isÿjk ydksh je,elaùfï l%uhls' fuys D3 i|yd" fjda 14l" fjdÜ 5l 

fyda 10l muK fik¾ vfhdavhlao" R i|yd ´ï 1l fyda 2l muK 
m%;sfrdaOhlao iqÿiqh' WmlrKhg ,nd.kakd Odrdj uek.;af;a kï" 

D3 iy R i|yd iqÿiq w.hka ksjerosj .Kkh l<yelsh' fjda,aàh;dj 
14g jvd jeä jqjfyd;a fik¾ vfhdavh yryd jeä Odrdjla .,dhk 

w;r WmlrKhg ,efnk iemhqu fjda' 14lg iSudfjñka wdrËdjla 
iemfha' 
 

4'  fl%äÜ ldâ"  ATM ldâ  

fl%äÜ ldâ" ATM ldâ wdosh pqïnlhla wi< ;enqjfyd;a tajd 
kej; Ndú; l<fkdyels ;;ajhlg m;ajkafka wehs@ 
 

fl%äÜ ldâ iy ATM ldâj, o;a; .nvdlr we;af;a pqïnl wxY= 
rgdjla u.sks' tajdfha olakg ,efnk l¿ meye;s ;Srej ;=, fuu 
pqïnl wxY= iliaù we;s rgdj wkqj wÞ< .sKqfï f;dr;=re .nvdù 
we;' pqïnlhla th wi<g meñ‚ jydu tu pqïnl wxY= rgdj 
fjkiajk neúka o;a; ish,a, uelS hhs' ie,lshhq;= úÿ,s Odrdjla 
.,dhk úÿ,s /yeka wi, ;eîfukao tu ydkshu isÿfõ' WÞyrKhla 
f,i fjdÜ 1000lg jeä Ëu;djla ^power& iys; WmlrKhla Ndú; 
lroaoS" tys úÿ,s/yeka iu. .efgk f,i ;snqkfyd;a o;a; uelS 
hdyelsh'             

5'   uhsfl%dfõõ Wÿk 
uhsfl%d fõõ ke;fyd;a Ëqø ;rx. Wÿkl Ndú;h ms<sn|j 
ie,lshhq;= lreKq fudkjdo@ 
 

uhsfl%dfõõ Wÿk ^micro-wave oven& ms<sn|j fndfyda fofkla 
fkdokakd jeo.;a lreKq lSmhla we;' fï ms<sn|j oekqj;aùu ;=,ska" 
wk;=re iy w;=re wdndO wju lr.;yelsh'  

uhsfl%dfõõ  ke;fyd;a Ëqø ;rx. hkq b;d by< ixLHd;   ^2–3 

GHz& iys; .=jkaúÿ,s ;rx.fõ' fïjd YÍrhg ksrdjrKh ùu ksid 
ms<sld we;=¿ fkdfhla w;=re wdndO we;sjk nj fidhdf.k we;s 
kuq;a WmlrK ksIamdolhska fuu wys;lr n,mEï wvqfjka ;lafiare 
lrkafka Tjqkaf.a wd¾Ól ,dN n,dfmdfrd;a;=fjks' tneúka fuu 
WmlrKh wju uÜgulska Ndú; lsÍu jvd ys;lrfõ' 
Wÿfka fÞr újD; lrkúg ;rx. ksmojk mßm:h úikaê ùu ksid 
wdrËdj ie,fia' kuq;a tys hï fodaIhla ;snqKfyd;a wk;=rla 
isÿúhyels neúka újD; lsÍug fmr úÿ,sh úikaê lsÍu jvd;a wdrËd 
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iys;h' wys;lr uÜgul ;rx. ldkaÿjla w;aoehs mÍËd lsÍu i|yd 

micro wave radiation detector kue;s ir, WmlrKh Ndú; 
l<yelsh' 
lsisu wdldrhl f,day mj;sk n÷kla we;=,a fkdl, hq;=h' tfia lsÍu 
WmlrKhg ydksÞhlfõ' 
j;=r kegùu i|yd fuh Ndú; lsÍu wka;rdÞhl nj ;rfha isys 
;nd.;hq;=h' fndfyda fofkla fï nj fkdoek isàfuka wk;=re 
isÿlr.kS' idudkH Wÿkl j;=r r;a lrkúg my<ska we;s c,h m<uqj 
r;aùu ksid ixjyk Odrd yg.kakd neúka ks;ru j;=r le,f;ñka 
keàu wdrïNù jdIam nqnq¿ msgfõ' kuq;a uhsfl%dfõõ Wÿfkys tfia 
isÿfkdfõ' c, wKq ishqï f,i lïmkhùu ksid r;aùu isÿjk neúka 
uq¿ c, ialkaOhu tljr r;afõ' tneúka ixjyk Odrd we;s fkdfõ' 
fï fya;=j ksid c,fha ;dmdxlh jk fi 1000 blaujd ;j ÿrg;a 
WIaK;ajh jeäjk w;r keàu wdrïN fkdfõ' ta nj fkdoek ksi, 
c,n÷k bj;g .ekSfïoS hka;ñka fyda fi,jqfkd;a Ë‚lj 
msmsÍula fuka j;=r kgñka msg;g ùisfjk neúka wk;=rla isÿfjhs' 
;jo fuu j;=r fi 1000g jeä WIaK;ajhl mj;sk neúka ms<siaiSu 
;rula oreKq fjhs'  
iuyr uhsfl%fõõ Wÿka ;=, wdydr ;nk msÕdk udrefjka udrejg 
fome;a;g lrlefõ' tajdfha fuu m%Yakh mekk.skafka ke;' tla 
me;a;lg lrleù osYdj udreùfïoS oshrh ;rula le,f;k neúka tu 
wjia:dfõ fi 1000g r;aù we;akï keàu wdrïNfõ' 
 
6'   cx.u ÿrl:k negß wdfrdamkh lsÍu 

cx.u ÿrl:khl negßh wdfrdamkh lsÍug úl,am l%u we;ao@ 
 

cx.u ÿrl:khl negßh wdfrdamkhg iqÿiqu l%uh kï ta i|ydu 
ksYamdokh lr we;s pdcrhla Ndú; lsÍuh' kuq;a yosis wjia:djloS 
muKla" tkï th yosisfha wl%sh jqjfyd;a" tfia ke;skï wu;l 
ùulska th fjk fldfyayß ;nd we;akï th wdfrdamkh lsÍu fjk;a 
wdldrhlg l<yelsh' l<hq;af;a iqÿiq ir,Odrd m%Njhla iy iqÿiq 
m%;sfrdaOhla rEmfha oelafjk whqre iïnkaO lsÍuhs' idudkHfhka 

fujka negßhl úoHq;a .dul n,h ^EMF& fyda fjda,aàh;dj iy 

Odß;dj ^capacity& i|yka lrwe;' 

WÞyrKhla f,i rEmfha oelafjk mßos 3.7 V, 1500 mAh f,i i|yka 
lr we;ehs .ksuq' Odß;dj 10ka fn¥úg ,efnk w.h" wdfrdamkh 
lsÍug iqÿiq Odrdj f,i .;yelsh' tkï ñ,s weïmsh¾ 150 ls' 
^1500$10}150&" ñwe 200 olajd jqj;a jrola ke;' fjda,aàh;dj" negßfha 

úoHq;a .dul n,hg ^Electro Motive Force - EMF& 10] la fyda 15] la 

jeä úhhq;=h' tkï fjda 4'07 isg 4'25 ls' ^3.7+10% =4.07,  3.7+15% = 

4.25& th 4'07 f,i .;fyd;a  

       

 
 

fjda 12 negßhlska wdfrdamKh lsÍu i|yd wjYH m%;sfrdaOfha w.% 

w;r fjda,aàh;dj 7'93ls' ^12-4.07=7.93 & 

´ïf.a kshuh ^V=IR& Ndú;fhka m%;sfrdaOh .Kkh l<yelsh'  

m%;sfrdaOh ;=,ska .,k Odrdj =150 mA = 0.15 A f,i .;aúg" 

m%;sfrdaOh = 7.93/0.15 = 52.9 ´ï' fujeks w.hka fj<| fmdf,ys 

ke;s neúka ´ï 50" ta i|yd iqÿiqh' tys Ëu;djo ^power& .Kkhl< 

hq;=h' th  W =VI hkafkka ,efí' 
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tkï" fjdÜ  W = V I = 7.93 x 0.15 = 1.1895 

tneúka ´ï 50" fjdÜ 2 m%;sfrdaOhla fï i|yd iqÿiqh' fuys ir, Odrd 
m%Njh f,i idudkH úÿ,s mkaoï negß lSmhla jqjo .;yelsh' tfia 
ke;skï" fjk;a WmlrK i|yd Ndú; lrk fjda 8 isg 10 olajd jQ 

mj¾ mela ^DC power pack& tlla jqjo Ndú; l<yelsh' 
 
7'  úÿ,s mxld fr.shqf,agrh 

iS,sfuys t,a,k úÿ,s mxld i|yd jvd;au iqÿiq lskï wdldrfha 
fr.shqf,agrhlao@  
 

úÿ,s mxldjl fr.shqf,agrh hkq tys fõ.h md,kh lrk 

WmlrKhhs' ìu ;nk wdldrfha ^Pedestrial fan& iy fïih u; 

;nk wdldrfha ^Table fan& mxld j, fm%arl fudagrfha ^Induction 

motor& oÕr iïnkaOjk wdldrh wkqj fõ.h md,kh l<yelsf,i 
ilialr we;' iS,sfuys t,a,k wdldrfha mxldj, fr.shqf,agrh 
fjkia l%uhlg ms,sfh, lr we;' oekg Ndú;fha mj;sk 
fr.shqf,agr j¾. y;rla we;' tkï 

 i' m%;sfrdaOl iys; j¾.h 

 ii' fpdala fldhs, iys; j¾.h 

 iii' bf,lafg%dksl j¾.h 

 iv' fldkafvkair iys; j¾.h 

m%;sfrdaOl ^resistor& iys; j¾.h wo fj<| fmd,ska bj;aù we;s kuq;a 
mer‚ f.dvke.s,sj, ;ju;a Ndú;fha we;' fuysoS fudagrhg ,efnk 
Odrdj wvqlsÍu i|yd m%;sfrdaOl lSmhla fY%a‚.; f,i iïnkaO 
lrk w;r tu moaO;sfha iM, w.h fjkia lsÍu i|yd iqúphla 
iïnkaO lsÍfuka mxldfõ fõ.h md,kh lrhs' fuysoS fmdaisf,aka 
fyda uhsld mßjdrl u; T;kq ,enQ m%;sfrdaO lïì Ndú; fõ' tys we;s 
m%Odku wjdish kï 50]la muKjQ ;dm ydkshhs' fuh r;afjk neúka 
l,la hkúg iúlrwe;s ia:dkfha ì;a;sh ÿ¾j¾Kfõ'  
fojeks l%ufhys rEmfha oelafjk whqre w.% 4la fyda 5la iys; fpdala 

fldhs,hla ^L& Ndú; fõ' m%;Hj¾; úÿ,sh flfrys fpdala fldhs,fha 

ie,lshhq;= iïndOkhla ^Impedance& mj;sk neúka tu.ska fõ.h 

md,kh lrhs' fpdala fldhs,fha ;U lïì j, m%;sfrdaOh b;d l=vd 
neúka ^´ï 1la muK& ;dm ydksh 5]la muK jQ l=vd m%udKhls' 

 
;=kajeks l%uh jvd;a kùk bf,lafg%dksl l%uhla jk w;r 
;dmydksh 1]g;a wvqh' kuq;a fuys we;s wjdishla kï .=jkaúÿ,s 

ixLHd; ndOd ^RFI – Radio Frequency Interence& we;sùuh' tneúka ta 
wi, .=jkaúÿ,s hka;%hla Ndú; lrkafka kï tys Y%jKhg ndOd 
we;súh yelsh' iuyrúg rEmjdyskshlg jqjo ndOd we;súh yelsh' 
i;rjeks l%ufhys fldkafvkair lSmhla Ndú;jk w;r tajdfha 
m%;sfrdaOhla fkdmj;sk neúka ;dm ydkshla fldfy;au isÿfkdfõ' 
tneúka fuh jvd;au iqÿiq l%uh f,i ye|skaúh yelsh' 
 
8'  ,hsÜ äï fj,djg úÿ,s WmlrK j,g isÿjk ydks 

m%Odk úÿ,sfhys fjda,aàh;dj wvqùu ksid úÿ,s WmlrK j,g 
ydks meñfKkafka flfiao@ 

m%Odk úÿ,sh iemhqfï fodaIhla ksid iuyr wjia:d j, 
fjda,aàh;dj wvqúh yelsh' kshñ; w.h fjda 230 jqjo fodaI iys; 
wjia:d j,oS úúO fya;=ka ksid fjda,aàh;dj 100la muK úh yelsh' 
l,d;=rlska fjda 50 olajd wvqjk wjia:do we;' tjeks wjia:djkaysoS 
úúO WmlrK i|yd isÿjk n,mEï my; i|yka mßos úia;r 
l<yelsh' 
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 i.  iQ;%sld myka ^incandescent lamp& 
fïjdfha iQ;%sldj Yafõ;-;ma; jk;=re r;aùu u.ska wdf,dalh 
ksl=;ajk neúka fjda 50la muK ,efnkúg hka;ñka rla; ;ma; ùu 
ksid b;d ÿ¾j, wdf,dalhla ,eîu yer fjk;a lsisÿ ydkshla 
isÿfkdfõ'    

 

      ii. áhqí ,hsÜ fyj;a m%;soSma; myka ^fluorescent lamp& 
m%;soSma; myka oe,aúhyelafla fjda 150 lg muK jeä fjda,aàh;djhla 
;snqfKd;a mu‚' kuq;a tfia oe,ajQ myfka fjda,aàh;dj ;jÿrg;a wvq 
jqjfyd;a fjda 100la muK jk;=re wLKavj oe,afõ' ;jÿrg;a 
wvqjqkfyd;a myk ksù hhs' fuysoSo oSma;sh wvqùu yer lsisÿ ydkshla 
isÿfkdfõ' 

 

 

 

  iii.   CFL- myka ^compact fluorescent lamp& 

Yla;s ydksh wju ;;ajhl mj;sk CFL myka j, 
bf,lafg%dksl mßm:hla we;' iemhqfï fjda,aàh;dj 50 olajd wvq 
jqj;a fïjd l%shd;aul jk kuq;a fjda 110 g jvd wvqùu t;rï iqÿiq 
ke;' tfia wvqjQúg bf,lafg%dksl mßm:hg ydks meñ‚hyels w;r 
n,anfha fofl<jr l¿fjñka tys wdhq ld,h wvqfjhs'                                

iv.  ;dmk oÕr iys; WmlrK 

úÿ,s Wÿka" .s,ajk ;dmk oÕr ^immersion heaters&" úÿ,s 
bia;sßlal" ldur WKqiqï lsÍfï ;dmk oÕr wdoS WmlrK j, ;dmh 

ksmofjkafka m%;sfrdaO lïìhla ^resistance wire& u.sks' fjda,aàh;dj 
wvqùfuka tajdgo lsisÿ ydkshla isÿfkdfõ' tlu n,mEu" ksmofjk 
;dmh wvqùu mu‚'  

v.  rEmjdyskS hka;% 
fndfyda rEmjdyskS hka;%j, l%shdldÍ fjda,aàh;dj 100 isg 240 olajd 
nj i|ykalr we;' kuq;a iuyr tajd fjda 50lska jqjo l%shd lrhs' 
kuq;a tys i|yka wju w.hg jvd wvq fjda,aàh;djhla ;sîu 
WmlrKhg ydksÞhlfõ'  

vi.  uhsfl%dfõõ Wÿk ^micro wave oven& 
fïjdfha bf,lafg%dksl Wmdx. Ndú;jk neúka tys f,an,fhys 
i|yka mrdifhka msg fjda,aàh;djla Ndú; lsÍfuka WmlrKhg 
ydks meñ‚h yelsh' 
 

            vii.  YS;lrKh 
iemhqfï fjda,aàh;dj 140 g jvd wvqjqjfyd;a fndfyduhla YS;lrK 

l%shd;aul fkdfõ' túg wdrïNfhaoS fudagrhg wêl Odrdjla ^starting 

current& .,dhEu fya;=fjka ;¾fudiageÜ ^thermostat& kue;s 
wdrËl Wmdx.h u.ska úÿ,s iemhqu úikaê flf¾' ñks;a;= follska 
muK kej;;a úÿ,sh iïnkaOù fudagrh l%shd;aul ùug W;aidy orhs 
túgo" fjda,aàh;dj wvq neúka by;lS l%shdj,shu kej;;a isÿfõ' 
fuu isoaêh meh .Kkla kej; kej;;a isÿùu ksid ;¾fudiageÜ 
Wmdx.h msÉÖ hdu fndfydaúg isÿfjhs' tfia jqjfyd;a wksjd¾hfhkau 
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w¨;a tlla iúl< hq;=fjhs' tneúka fyd|u l%uh kï tjeks wvq 

fjda,aàh;d mj;sk wjia:d j,oS YS;lrKfha fmakqj ^plug top& .,jd 

oeóuhs' ^tkï off l<hq;+hs&   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                                               

 

 

 

 

 

 

 

 

 

 

 

 

 

8'  .‚;h 
1'  tfla b,lalï iys; .=‚;hka 
tfldf<dia fldaá tfldf<dia ,Ë tfldf<dia oyia tlish tfld,y 
^11"11"11"111&" ^one hundred and eleven million one hundred and eleven 

thousand one hundred and eleven 111,111,111& hk ixLHdj tu 
ixLHdfjkau .=Kl<úg  ,efnk W;a;rh jkqfha 12345678987654321 
hk ixLHdjhs' tjeks .=‚; iuQyhla my; oelafõ' 

1x1 = 1 

         11x11 = 121 

    111x111 = 12321 

                          1111x1111 = 1234321 

        11111x11111 = 123454321 

                 111111x111111 = 12345654321 

                1111111x1111111 = 1234567654321 

             11111111x11111111 = 123456787654321 

                 111111111x111111111 = 12345678987654321 

 

2'  fpia mqjrefõ l:dka;rh 
fpia l%Svdfõ wdrïNh bkaoshdj njg jd¾;d.;j we;' ta ms<sn| 
rij;a l:djla my; oelafõ' 
 

fpia l%Svdj .ek meyeÿk rc;=ud" tys ks¾ud;D .‚;{hd le|jd Tyq 
leu;s fohla ;E.s lsÍug iQÞkï nj mejiqfõh' túg Tyq fïf,i 

mjik ,oS' “rc;=uks ug fuys we;s fldgq 64ka m<uq fldgqj i|yd 
tl ù weghla fokak' fojekakg tfuka fo.=Khla fokak' th fuka 
fo.=Khla B,Õ fldgqjg tk mßos fldgq 64 g ,eìhhq;= ù ál 

fokak'” hkqfjka mjik ,oS' fï ;rï iq¿ ;E.a.la b,a,Su .ek 
mqÿuhg m;ajQ rc;=ud fuu ù ál f.k;a fok f,i mqfrdays;g wK 
lf,Ah' th Ndr.ekSug iekaoEfõ tk nj mejiQ .‚;{hd kslau 
f.dia iekaoEfõ meñK rc;=ud yuqúh' ta .ek fidhdneÆ rc;=ud" 

;ju;a  ù weg .‚k nj mejiSh' túg Tyq rc;=ud wu;d" “rc;=uks 
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Th .Kka lsÍu kj;ajkak”' uq¿ f,dalfhau ;sfnk ù f.kdj;a th 
iïmQ¾K l<fkdyels nj;a" uq¿ Ôú; ld,hu .;l<;a .KkalsÍu 
wjika l<fkdyels mejiSh'  
fuh Tngo .Kkhlr ne,sh yelsh' m<uq fldgqjg ù weg 1hs' 
fojekakg ù weg 2hs ^21&" ;=kajekakg ù weg 4hs ^22&" y;rjekakg ù 
weg 8hs ^23&" fï wdoS jYfhka 64 jeks fldgqjg wjYH jkqfha ù weg 
263 ls' tl ù weghl mßudj >'ñó' 2la f,i Wml,amkh l<fyd;a ù 
weg 263 l mßudj my; i|yka fjhs'  
uq¿ mßudj = 2

63
 x 2 mm

3
 

        = 2
64

 mm
3
 

        = 2
64

 x 10
-9

 m
3
 

        = 2
64

 x 10
-18 

km
3
 

        = 1.85x10
19

x10
-18

 km
3
‚ (2

64
 = 1.84467x10

19
) 

        = 18.5 km
3
 

tkï 64 jeks fldgqj i|yd wjYH ù m%udKh >k ls'ó' 18'5 ls' tkï 

ls'ó' 2'6 l ^18.5 = 2.63& os.ska m<,ska iy Wiska hq;= fmÜáhla msrúh 
yels ù m%udKhhs' 
fï i|yd .;jk ld,ho .Kkh l< yelsh' tl ù weghla .Kka 
lsÍug ;;amrhla .;fõ hhso" tla mqoa.,fhla ? oj,a fkd;ld 
.KkalsÍu lrf.k hkafka hhso Wml,amkh l<fyd;a ta i|yd 
.;jk ld,h wjqreÿ ñ,shkhlg;a jeä nj my; i|yka mßos 
.Kkh l<úg ,efí'  
64 jeks fldgqjg wjYH ù weg .Kk } 263   
wjqreoaolg we;s ;;amr .Kk = 60x60x24x365 

tneúka  .; jk ld,h = 2
63

/ (60x60x24x365) wjqreÿ 
     = 2.92471x10

11 wjqreÿ 
     = 2.92471x10

11
/10

6 wjqreÿ ñ,shk 

     = wjqreÿ ñ,shk 2"92"471 
 
 
 
 
 

3'  lvÞishla 50 jrla folg keóu 
 

lvÞishla 50 jrla folg keñh yels kï" túg tys .klu 
fmd<fjys isg ysreg we;s ÿrg iudk nj lshkafka we;a;lao@ 
 

fuh i;H nj .Kkh lsÍfuka fmkajdosh yelsh' lvÞish folg 
keuQúg tys .klu fo.=Khla ^21& fõ' fojeksjr folg keuQúg 
.klu y;r.=Khla ^22& fõ' ;=kajeksjr" th wg.=Khla ^23& fõ' fï 
whqre 42 jrla kjkúg .klu 242 .=Khla fjhs' fuh y|g we;s ÿr 
blaujk nj;a" 50 jrla kjkúg  ysreg we;s ÿrg b;d wdikak jk 
nj;a my; i|yka whqre meyeos,s l<yelsh" idudkHfhka lvÞishl 
.klu ñó 0'1la muK fõ' m%dfhda.slj oy jrlg jvd keñh 
fkdyelsh'  
42 jrla kukúg .klu  

 = 0.1 x 242  mm. 

   = 0.1 x 4.398x1012 mm. ,  (242 = 4.398x1012) 

   = 4.398x105 km. 

   = 4,39,800 km.   

fmd<fõ isg y|g we;s ÿr ógr 3.844x108 fyj;a lsó' 3.844x105  

nj;a" tkï lsó' 3"84"400 la nj;a ysreg we;s ÿr lsó 1.496x108 la 
nj;a ´kEu .‚; fyda ;drld úoHd o;a; fmd;lska n,d.; yelsh' 
^ CLARK’S TABLES kue;s fmd; fndfyda fmd;a idmamq j,ska ,nd.; 
yelsh& 
50 jrla kukúg .klu  

= 0.1x250 mm. 

  = 0.1x1.126x1015 mm., (250 = 1.126x1015 ) 

  = 1.126x108  km. 

fuh ysreg we;s ÿrg b;d wdikak nj fmfka' 
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   9'   mßirh 

1'   uqyqÿ fjrf<a we;s fmd,a .ia 
uqyqÿ fjrf<a ;sfnk fmd,a.ia ks;ru uqyqog keó mej;Sug 
fya;=j l=ulao@ 
 

jDlaI-,;d j, jeãug ysre t<sh w;HjYH fõ' uqyqÿ fjrf<a ojfia 
jeä fõ,djla wdf,dalh fyd|ska ,efnkafka uqyqo me;af;kah' fï 
fya;=fjka jeämqr ysre t<sh ,nd.ekSu i|yd fjrf<a ;sfnk iEu 
.ilau uqyqo foig keó mj;S' .x.d wdY%s;jo fuu l%shdj,shu isÿfõ' 
 
2'   úÿ,s flàu iy f.rùu  

úÿ,s flàu we;sjkafka flfiao@ iEuúgu f.rú,s y~   
wefikafka úÿ,s flàu isÿù ;;amr .Kklg miqjh' fuhg 
fya;=j l=ulao@ 
 

wyfiys mj;sk jeis j,dl=¿ iq<Õ iu. .eàu ksid j,dl=f<ys wêl 
úoHq;a wdfrdamK yg.kS' Ok wdfrdamK iy iDK wdfrdamk iys; 
j,dl=¿ folla w;r w;s úYd, úÿ,s mq<sÕ=jla mekSfuka tajd úi¾ckh 
fõ' tkï weïmsh¾ ñ,shk .Kkl w;s úYd, Odrdjla iefKlska 
.,dhhs' iuyr wjia:d j,oS wdfrdams; j,dl=<la fmd<jg <xjQúg" 
j,dl=f<ys isg fmd<jg úÿ,s mq<sÕ=jla mkS' úÿ,sflàu f,i 
y÷kajkafka fuu isoaêhhs' fuu w;súYd, .sks mq<sÕ=j ksid jd;h 
Ë‚lj m%idrKh fjñka msmsÍula yg.kS' tu y~ f.rùu f,i 
y÷kajhs' tneúka úÿ,s flàu;a f.rùu;a isÿjkafka tlu 
fudfyd;loSh' tu ia:dkfha isg wm isák ;ekg wdf,dalh .uka 
lsÍug .;jkafka uhsfl%d ;;amrhla ;rï iq¿ ld,hls' ^wdf,dalfha 
fõ.h ;;amrhg lsf,da óg¾ 3"00"000 ls'& kuq;a tu ÿr m%udKhu 
Yíohg .uka lsÍug ;;amr .Kkla .;fjhs' ^YíofhA fõ.h 
;;smrhg óg¾ 330 la muK fjhs'& tneúka f.rú,a, wefikafka 
;;amr .Kklg miqjh' fuf,i m%udojk ld,h uekSfuka 
úÿ,sflàu isÿjQfha fld;rï ÿrlskaoehs wkqudk l<yelsh' ;;amr 3l 
m%udohla isÿjqjfyd;a úÿ,sflàu isÿjQfha lsf,daógrhla ÿßks'  
 
 

3'   úÿ,s fldgkúg l=v by,df.k hdu 
úÿ,s fldgk wjia:dj, f,day ñgla iys; l=v by,df.k 
hdfuka wk;=re isÿfõo@ 
 

oskla ud" úÿ,sfldgk fj,djl fmdo jeiafia l=vhla by,df.k 
hkúg" th ÿgq flfkla fufia lSfõh' “úÿ,sfldgk fj,djg l=v 

by,df.k hkak tmd! wl=Kq joskj¨'” túg ud Tyqg th fufia 
meyeos,slr ÿksñ' 
úÿ,sfldgk fj,djg .iafld<ka ke;s msÜgkshl fyda fj,ahdhl 
isàu b;du;a wk;=re iys;h' ta wjg we;s j,dl=<l isg wl=Kla 
fmd<jg tkafka" ta wjg we;s fmd<jg iïnkaO Wiu ia:dkhghs'  
tkï tys isák ;eke;a;df.a ysi fj;gh' Tyq fyda weh f,day ñgla 
iys; l=vhla by,df.k isà kï jvd;a myiqfjka l=vfha uqÿkg 
wl=K my;afõ' kuq;a .iafld,ka iys; mdrl hkúg isÿúhyels 
wk;=re wju uÜgul mj;S' 
 
kdrïu, fjfik uf.a ñ;=frla mejiQ i;H mqj;la fuys,d i|yka 
lsÍu iqÿiq hhs is;ñ' óg jir .Kkdjlg fmr" Tyqf.a wi,ajeisfhla 
f,day ñgla iys; l=vhla by,df.k jeiafia fj,ahdhla ueoska .uka 
lrkúg wl=Kla jeoSfuka t;eku ureuqjg m;aúh'   
l=vhla ke;;a fj,ahdhla ueoska hdu ksid tu wk;=r isÿúh yelsh' 

 
4'  wdfrdams; j,dl=<la ysi uqÿkg meñŒu 

t<suykl isákúg Tfí ysiflia tifjk njla fyda by<g 
wefok njla yefÕa kï th b;d wka;rdÞhl wjia:djls' 
 

fujeks w;aoelSula ,efnkafka b;du;a l,d;=rlsks' fuf,i 
isÿjkafka wêlf,i wdfrdams; j,dl=<la ;ud isák ia:dkhg by<ska 
mej;Su ksidh' fuysoS Tfí isrer úreoaO wdfrdamKfhka fm%arKhfõ 

^induce&' j,dl=< Ok f,i wdfrdamKh ù we;akï Tfí isrer iDK 
wdfrdamKfhka fm%arKhfõ& úcd;Sh wdfrdamK wdl¾IKhjk neúka 
ysiflia by<g yef¾' tkï j,dl=< foig wdl¾IKhfõ' Tn 
isákafka t<suykl kï ;;amr .Kkla we;=,; Tfí ysig wl=Kla 
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jeoSfï iïNdú;dj b;d by<h' jydu ìu os.djqkfyd;a ;jÿrg;a 
Ôj;a ùug jdikdjla ,eìh yelsh' ;ud wi<gu wl=Kla jeÿfkd;a 
fyda ysiflia by<g wefok .;sh myj .shfyd;a Tng ksremøs;j 
t;ekska bj;aj hdyelsh' 
 
my; i|yka fjkafka fujeks wk;=rls' 
j¾I 1998 ඔක්ත ෝබර්හිoS fldkaf.da rdcHfhys mdmkaÿ l%Svd ;rÕhla 
meje;afjoaoS" wl=Kla jeoSu ksid tys l%Svd l< ;rÕlrejka 11 
fofkla tljr Ôú;Ëhg m;aúh' 
 
5' úÿ,s fldgkúg pqïnl ud,sudjl isÿjk p,kh 

úÿ,s fldgk wjia:djl pqïnl ud,sudjla fïihla u; ksi,j 
;nd we;súgl m%n, úÿ,sflàula isÿjk fudfyd;l ud,sudfõ 
o¾Ylh hka;ñka fi,ùug fya;=j l=ulao@ 
 

úÿ,s flàula isÿjkúg úYd, úÿ,s mq<sÕ=jla Ë‚lj .uka lrk nj 
wmg olakg ,efí' fuysoS weïmsh¾ ,Ë .Kkla úYd, úÿ,s Odrdjla 
tu ud¾.h Tiafia Ë‚lj .,d hhs' úÿ,s Odrdjla .,k ´kEu 
wjia:djl tu Odrdfõ osYdjg fhduqjQ wËhg ,ïnl ;,j, mj;sk 
jD;a;dldr pqïnl fË;% yg.kS' tneúka úÿ,sflàu isÿjk 
fmfofiys isg ógr ish .Kkla ÿrg fuu pqïnl fË;% j, n,mEu 
mj;S'  tys m%n,;dj wkqj ud,sudfjys o¾Ylh p,khfõ' fuu 
n,mEu lsf,daógr .Kka ÿrg mj;skafka ke;' ^tfia mj;skafka b;d 
iq¿ jYfhks'& 
 
6'  jeiafia ßh mojkúg ùÿre ÿ¾j¾K ùu 

j¾Id fj,djl cfk,a ish,a, jidf.k fudag¾ßhla mojkúg 
ùÿre j, we;=,a me;af;ys c,jdIam ne|Su ksid ùÿre ÿ¾j¾K ùug 
fya;=j l=ulao@ jdhqiukh l%shd lrkafka kï fuu m%Yakh mek 
fkdk.skafka wehs@ 
 

j¾Id fj,djla ksid r:h ;=, jd;h c,jdIamfhka ika;Dma;j we;' 

tkï wd¾ø;dj ^humidity& 100] la fjhs' fuúg r:h ;=, WIaK;ajh" 
WÞyrkhla f,i fi 270 la hhs Wml,amkh lruq' jeiai ksid ál 

fõ,djlska r:h;=, WIaK;ajh iaj,am jYfhka wvqfõ' th fi 250 la 
f,i .ksuq' fi 250 loS ika;Dma; ùug wjYH c,jdIam m%udKhg jvd 
jeä m%udKhla fi 270 oS mej;=k neúka tu wu;r m%udKh 
>kSNjkhfõ' tfia >kSNjkhjQ c, wxY= ùÿre we;=¿ iEu ;eklu 
;=kS ia:rhla f,i ne|Su ksid ùÿre j, mdroDYHnj wvqùfï 
fya;=fjka ßheÿrd wmyiq;djhlg m;afõ' 
kuq;a jdhqiukh l%shd;aul lf<a kï r:h;=, we;s ish¿u jd;h 

l%ufhka tys YS; l=àrh ^cooler& ;=,ska .,d hhs' tys WIaK;ajh fi 50 
la muK jk neúka th yryd .,dhk jd;fha wvx.= c, jdIamfhka 
90] la muK >kSNjkh ù ,efnk c,h tys we;s nghlska msg;g 
.,dhhs' tneúka iq¿ fõ,djlska ùÿre j, ne|S we;s c, wxY= ish,a, 
bj;a fjhs'  

7'  YS;, oskj, m%YajdY lsÍu 
YS;, oskj, m%dYajdi lrkúg kdifhka iy láka ÿï msgfjk 
whqre fmfkkafka ulaksido@ 

YS;, oskj, mßirh isis,a jqjo YÍr WIaK;ajh fi 370 ys ksh;j 
mj;S' m%dYajdi lrkúg láka fyda kdifhka msgjkafka ika;Dma; 
c,jdIam iys; jdhq ñY%Khls' th msgjkúgu isis,ajk neúka" tu 
my< WIaK;ajfhaoS ika;Dma; ùug wjYH c,jdIam m%udKhg jvd 
jeämqr we;s c,jdIam ËKslj >kSNjkh fjhs' tf,i iEfok l=vd 
c, wxY= óÿula f,i oDYHudk fõ' 

8'  YS;, oskj, ldur WKqiqï lsÍu 
kqjrt<sh m%foaYfha wêl YS;, mej;s ld,fha ixpdrl fydag,;=, 
rd;%S kskafoa miqjQ foaYSh ixpdrlhska lSmfofkl=f.a yosis urK" 
miq.sh oYl lSmh;=, jd¾;d.;j ;sìks' 

fuu isÿùï lSmhu isÿù ;snqfka tlu wdldrhlgh' wêl YS;, ^fi 
50la fyda wvq& rd;%sj, ksok ldur WKqoqï lsÍu idudkH fohls' ta 
i|yd Ndú; lrk l%u lSmhla we;'  

 i' idïm%Þhsl l%uh" fuysoS ksjfia ueo idÞ we;s fmdarkqjl isg 
jy,h ;=,ska by<g f.dia jd;hg ksrdjrKh jQ Ññkshla we;' tu 
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fmdarkqj ;=, or oud .sks wjq¨jhs' .skafkka ,efnk úlsrk ;dmh 
u.ska ta wi, ldur WKqiqï fõ' or ms<siaiSfuka ,efnk ldnka 
vfhdlaihsâ iy ldnka fudfkdlaihsâ jdhq iy ldnka ÿudr wxY=;a 
ixjyk Odrd iu. by<g f.dia Ññksfhka msgù hhs' 

 ii' WKq osh l%uh' ldur ;=, iúlr we;s isyska ;U ng ;=,ska 
.,dhk WKqosh u.ska ldur WKqiqï flf¾' fuh m<uq l%uhg jvd 
oshqKq l%uhls' iuyr ixpdrl fydag,aj,o Ndú; flf¾' 

 iii' úoaHq;a l%uh' úoaHq;a ;dmk oÕrhla ^electric heating coil& 
ldurh;=, ;nd .ekSu myiqu l%uhhs'  

,xldj YS; rgla fkdjk ksid fndfydaúg Ndú; lrkq ,nkafka 
úoaHq;a l%uhhs' by; lS wk;=re isÿjQ wjia:d yeutlloSu lr we;af;a 
úÿ,sh i|yd jehjk wu;r úhou b;sß lr.ekSu i|yd or ,smla fyda 
rgwÕ=re ,smla fyda N+ñf;,a ,smla o,ajd ldurh;=, ;nd kskaog 
hduhs' fï yeu wjia:djlu ,sfmka msgjk ldnka vfhdlaihsâ iy 
ldnka fudfkdlaihsâ jdhQka ldurh;=, tla/ia fjhs' ldnka 
vfhdlaihsâ úY iys; fkdjQj;a Tlaiscka m%;sY;h wvqùfï fya;=fjka 
kskafoaoSu ñhhd yelsh' ldnka fudfkdlaihsâ úY jdhqjla neúka th 
wdYajdi lsÍfuka urKhg m;afõ' 

9' .eUqre <s|lg neiSu 
.eUqre <s|lg neiSug fmr oe,ajQ mykla <s|;=,g niaijkq 
,enkafka wehs@ 
 

iuyr m%foaY j, fmd<fjka óf;aka jeks úI iys; jdhq u;=fjhs" 
ke;fyd;a ldnka vfhdlaihsâ m%;sY;h jeäfjhs' ldnkavfhdlaihsâ 
jd;hg jvd >k;ajh jeä neúka <sx m;=, wdY%s;j mej;sh yelsh' 

flfia fj;;a wï,lr ^oxygen& wvqkï myk ksù hhs' tfia jqjfyd;a 
<s| ;=,g neiSu wk;=re iys; fõ' óf;aka jdhqj jd;hg jvd >k;ajh 
wvq neúka <s| ;=, mej;shyelafla u| jYfhks' ;jo tys mj;sk ÿ.| 
ksid myiqfjka y÷kd.;yelsh' 
 
 

10'  jjq,d iy nluQKd 
oeä w÷f¾oS jjq,dg ksremøs;j mshdir l<yels kuq;a nluQKdg 
tfia l< fkdyelafla ukao@ 
 

jjq,d iy nluQKd ms<sn|j lrk,o m¾fhaYk j,oS fuu lreK 
fy<sorõù we;' jjq,d ;ud wjg mßirh y÷kd.ekSu i|yd weia j,g 

jvd lka Wmfhda.S lr.kS' W! jßka jr w;sèjks ^ultrasonic& Yíohla 
ksl=;a lrhs' wjg we;s jia;= j,ska ,efnk tu Yíofhys fodaxldrh 
wkqj W! tajd y÷kd .kS' kuq;a nluQKd iy niaid mßirh 
y÷kd.kafka weia j,ska mu‚' weia j,ska hula .%yKh lr.ekSug 
kï hka;ñka fyda wdf,dalh ;sìhhq;=h' tneúka >k w÷f¾ Wkag 
lsisjla fkdfmfka'  
 
11'  oDYHdndê;hskaf.a ixfõok 

mQ¾K wkaONdjh iys; oDYHdndê;hska" ;ud wjg mßirh fndfyda 
ÿrg y÷kd.kakd kuq;a jeis fj,djg b;d wirK ;;ajhlg m;a 
fjkafka ulaksido@  

idudkHfhka ´kEu fj,djl mßirfha b;d iq¿ m%udKfha f>daIdjla 
mj;S' fuh iq<Õ ksid .iaj, w;=-fld< fi,ùu" l=re,a,ka" lDóka 
wdoS i;=kaf.ka ksl=;ajk Yío" hdk-jdyk j,ska ksl=kajk Yío" wdoS 
fkdfhl=;a udOHhkaf.ka yg.kS' tu f>daIdjka u.ska wjg we;s 
jia;+kaf.ka isÿjk fodaxldrh wkqj mßirh ie,lshhq;= m%udKhlg 
y÷kd.ekSfï yelshdjla oDYHdndê;hskag we;' Tjqkaf.a lk b;d 
ixfõoSh' jeis fj,djg" jeisìkaÿ ksid we;sjk f>daIdj" yeu 
me;a;lskau taldldÍj ,efnk neúka by;lS fodaxldrh wNsnjd hhs' 
tneúka tf,i mßirh y÷kd.ekSfï yelshdj wysñ ùhhs'   

12'  ;jdklska .e,jQ me< isgqùu 
me<hla ;jdklska .,jd isgjQ miq osk fol;=kla .;jk;=re 
tys m;% ue,ù hdu je,elaúh yelso@ 

me<hla .,jkúg uq,aj, we;s flaYsl YdLd iuyrla leãhk w;r 
b;sß tajdfhao" mi iu. ;snqk iïnkaOh ke;sù hhs' w¿;a mi iu. 
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tajd fyd|ska iïnkaO ùug osk folla muK .;jk neúka c,h iy 
fmdfydr me<hg Wrd.ekSu m%udo fjhs' 

uq,a fkdlefvk f,i mi;a iu.u .,jd.;fyd;a mi iy uq,a w;r 
fmr isgu mej;s fyd| iïnkaOh fkdkeiS mj;sk neúka Ydlhg 
lsisÿ ydkshla isÿ fkdfõ'   

13'  w,s-ñksia .egqï 

j¾;udkfha w,s-ñksia .egqï jeä ùug fya;=j l=ulao@ 

w,skaf.a p¾hdjka wOHhkh l<úg meyeos,s jk lrekla kï" 
Tjqkaf.a tosfkÞ .uka ud¾. fjkia fkdlrk njh' Tjqkaf.a kscìu 
w;am;a lr.kakd ñksiqka" w,skaj mkakd oeóug W;aidy lsÍu ksid 
.egqï we;sfjhs' fuu m%Yakhg we;s fyd|u úi÷u kï ñksiqka" w,s-
we;=ka .ejfik m%foaY j,ska bj;aj fjk;a m%foaY j,g hduhs'  

wm Ôj;a fjk f,dalh i;=kag;a whs;snj wu;l fkdl<hq;=h' i;aj 
.ykh" ñksia ck.ykh fuka á%,shk .Kkla fjhs' kuq;a i;=kag 
iajNdjO¾ufhka ysñ myiqlï jeä jYfhka N=la;s ú|skafka ñksidh' 

 

 

 

 

 

 

 

 

10'  ;drld úoHdj 

1'  úYajh ^Universe& hkq l=ulao@ 

úYajh hkafkka woyia lrkafka l=ulao@ 

wm fjfik fmd<j" br" y|" ;re" .%y f,dal ^planets&" OQu fla;= 
hkdoS jia;+kao" ;j;a tjeksu jia;+kaf.ka iukaú; pl%djdg fyj;a 

ukaodlsKs ^Galaxy& ish,a, tlg .;aúg úYajh ^Universe & kñka 
ye|skafjhs' fuys 99'99] lg;a jeä m%udKhla  we;af;a ßla;hla" 
ke;fyd;a ysia wjldYhhs' úYajh ms<sn|j fkdfhla úoaj;+ka 
fkdfhla u;jdo bosßm;a lrwe;'  

úYajhg iSudjla we;ehs mjiñka úYajh m%idrKh fjñka mj;sk nj 
mejiSu tla u;hls' th i;H kï tlS iSudfjka tyd we;af;a l=ulao@ 
hk m%Yakhg ms<s;=re ke;' 

we;a;jYfhkau úYajfha iSudjla ke;' kuq;a wmg th yßhdldr 
wjfndaO lr.; fkdyelsh' Bg fya;=j" wm WmkaÞ isg fï olajd oel 
we;s" wid we;s" iEu fohlgu iSudjla ;sîuh" jir oyia .Kkl isg 
mej; tk wmf.a uq;=kañ;a;kaf.ka wid oek.;a iEufohlgu 
iSudjla we;' iSudjla ke;s tlutl foh kï úYajhhs' 

fï ms<sn|j mer‚u woyi jd¾;d.; ù we;af;a nqÿka jykafiaf.ks' 
iDê n,fhka w.;ekam;a uq.,ka uy ry;ka jykafia úYajfha 
fl<jr fiùu i|yd wdf,dalj¾I oi oyia .Kkla ÿr iDê n,fhka 
f.dia n,dfmdfrd;a;= iqkaù wdmiq meñ‚ miq" nqÿka jykafia 
foaYkdlr we;af;a" úYajfha fl<jrla oelsh fkdyels nj;a th 
fiùfuka lsisu m%fhdackhla fkd,efnk nj;ah' 

wm Ôj;ajk fmd<j úYajh kue;s ysia wjldYfha mdfjñka mj;S' 
kuq;a th ysref.a .=re;ajdl¾IKfhka ne|S mj;sk ksid ksr;=reju 

ysre jgd b,smaidldr lËhl ^orbit& .uka lrñka l,af.jhs' ta 
whqreu y| fmd<fjys .=re;ajdl¾IKhg hg;aj fmd<j jgd we;s 
b,smaidldr lËhl .uka lrhs' fmd<j jeks ;j;a f.da,dldr jia;+ka 
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iuQyhla ysref.a .=re;ajdl¾IKhg hg;aj tlsfklg fjkia b,smaiSh 
lË j, ksr;=reju .uka lrhs' fïjd .%yf,dal ke;fyd;a .%y jia;= 
f,i ye|skafõ' wdos ld,fha isá wmf.a uq;=kañ;af;da fïjdg kï oS 

we;af;a" nqO ^mercury&" isl=re fyj;a Y=l% ^Venus&" wÕyre fyj;a l=c 

^Mars&" n%yiam;s fyj;a .=re ^Jupiter&" fikiqre fyj;a Yks ^Saturn&" 

hqf¾kia ^Uranus&" kemagHqka ^Naptun& iy maÆfgda ^Pluto& hkqfjks' 

fï ish,a, tlg .;aúg fi!r.%y uKv,h ^Solar system& hkqfjka 
ye|skafõ' fujeks fi!r.%y uKv, wkka; ixLHdjla úYajfha we;' 
tajdfha mj;sk iQ¾hhka y÷kajkafka ;re jYfhks' wmf.a iQ¾hhdg 
jvd l=vd ;reo ysre fuka ñ,shk .Kkla úYd, ;reo wmg 
oel.;yelsh' 

wmg mshú weiska oel.;yels ;re ish,a,u;a" ¥f¾Ë u.ska fjkalr 

y÷kd.;yels ;re ish,a,u;a tlaj .;a l, ËSrm:h ^Milkyway& 

kue;s ukaÞlsKsh ^galaxy& f,i y÷kajkq ,efí' mshú weig fmfkk 
fndfyduhla ;re j,g kï oSwe;' tfukau fndfyduhla ;re wxlk 
l%uhla wkqj kïlr we;' fï ish,a, LKavdxl l%uhla wkqj 
is;shï.; lr we;'  

 
 

fujeks ukaÞlsKs wkka; .Kkla úYajfha we;' tajd w;ßka ¥f¾Ë 
u.ska oekg ksÍËKh lrwe;s oyia .Kkla ukaÞlsKs wxl l%uhla 
wkqj kïlr" is;shï.; lr we;' 

by; rEmfhka oelafjkafka yn,a ¥f¾Ëfhka .kakd ,o PdhdrEmhl 
fldgils' ;jo fuys oelafjk m%foaYh" wyi foi mshú weiska 
n,kúg l=vd ;s;la f,i oel.;yels fmfoil o¾Ykhls' ;jo fuys 
we;s ish,a,u pl%djdghkah' 

my; i|yka rEmfha oelafjkafka ËSrm: pl%djdgfha Ñ;%hls' fuys 
PdhdrEmhla .ekSu" fï ñysmsg isák lsisfjl=g;a lsisu oskl 
l<fkdyels fohls' tjekakla PdhdrEm.; lsÍug kï wNHjldYfha 
wdf,dalj¾I ,Ë .Kkla ÿrg hdhq;=h' Bg fya;=j kï tys úIalïNh 
wdf,dalj¾I 100"000 isg 120"000 la muK úuhs' tys we;s ;re ixLHdj 
ì,shk 200 isg 400 la muK nj .Kkan,d we;' 

 
wyi meyeos,s rd;%shl ËSrm:fha tla me;a;la oel.;yelsh' Trhka 

^Orion& ;remka;sh iy Okq ^Sagittarius& rdYshg wh;a ;re ;re 
mka;sh Tiafia wyfia tlame;a;l isg wfkla wfkla me;a; olajdu 
úysÿk ;=kS j,dl=<la fuka mshú weig osiafõ' 
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2' ;re mka;s ^Constellations& 
;re mka;s hkq l=ulao@ tl <Õ we;s ;re iuQyhlao@ 
 
  meyeos,s rd;%shl wyi ksÍËKh lrkúg fmfkk ;re 
y÷kdf.k u;l ;nd.ekSu i|yd hï ;re iuQyhla tla 
rEmhlska ke;fyd;a tla rgdjlska olajkq ,efí' túg tu ;re 
iuQyh wÞ, rEmfha kñka y÷kajk ;re mka;sh fõ' tajd w;r 
mj;sk ÿr fuysoS ie,ls,a,g .kqfkd,efí' tkï tlu ;re 
mka;sh ;=, b;d <Õska msysá ;reo" wdf,dalj¾I oyia .Kkl 
mr;rhlska msysá ;reo ;sìh yelsh' 

 

 
kuq;a wdf,dalj¾I ,Ë .Kkla ÿßka msysá ;re oDYHudk úh 
fkdyelsh' Bg fya;=j" wmg fmfkk ish¨u ;re ËSrm: pl%djdgh 
;=, ;sfnk tajd muKla ùuh' wfkla pl%djdg j, we;s ;re fjka 
fjka jYfhka oelsh fkdyelsh' 

WÞyrKhla f,i Trhka ^Orion& fyj;a ovhlaldrhd" uyj,id ^Ursa 

Major&" l=vd j,id ^Ursa Minor&" tfård fkdfyd;a nQgia ^Bootas&" 

Tgqkak ^Corona&" hkq meyeos,sj y÷kd.;yels ;re mka;s lSmhls' óg 
wu;rj rdYs fÞ,y ye|skaùu i|yd tajdfha kñka hq;= ;re mka;s 
fÞ<yla we;' 
 

3' O%ej ;drldj ^Pole Star& 
O%ej ;drldj hkq l=ulao@ tys we;s úfYaI;ajh l=ulao@ th 
y÷kd.kafka flfiao@ 

 

 
 

mD:súh W;=re-ol=Kq wËh jgd ngysr isg kef.kysr foig 
N%uKhjk ksid br y| ;re ish,a, kef.kysßka mdhd ngysrg .uka 
lrkakdlafuka wmg fmfka'  
N%uK wËh u; W;=f¾ fyda ol=fKa ;rejla we;akï" th t;eku 
wp,j ;sfnk whqre ksÍËKh l<yels úhhq;=h' ol=fKa tjeks mshú 
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weig fmfkk ;rejla ke;s kuq;a W;=frys N%uK wËhg b;d <Õska 
mshú weig fmfkk ;rejla we;' th O%ej ;drldj f,i ye|skafõ' 
fuh oSma;sfhka wvq ksid tljru y÷kd.ekSu wmyiqh' fuh 
y÷kd.ekSug l%u folla we;' myiqu l%uh kï" m<uqj uyj,id 

y÷kd.kak' bkamiq tys we;s oSma;su;au ;re fol ^rEmfha  A iy B & 
w;r fmfkk ÿrfuka mia.=Khla W;=re foiska msysá ;rej" by; 
rEmfha oelafjk whqre y÷kd .kak' th O%ej ;drldj fyj;a W;a;r 

;rej ^Pole Star or Polaris& f,i ye|skafõ' O%ej;drldj wi< fjk;a 
oSma;su;a ;re lsisjla ke;s neúka wyi meyeos,s kï th myiqfjka 

y÷kd.; yelsh' uyj,id ;re mka;sh Ës;scfhka ^horizon& my<g 
f.dia we;súg l=vdj,id y÷kd.ekSfukao O%ej;drldj 
y÷kd.;yelsh' O%ej;drldj oel.;yels jkafka W;a;r w¾Of.da,fha 
isák whg mu‚'  
 
4' ;re weiqfrka ;u msysàu fidhd .ekSu 

w;S;fha kdúlhska ;u msysàu fidhd.ekSu i|yd ;re Ndú;lr 
we;af;a flfiao@ 
 

w;S;fha keõ .ukd.ukfhaoS ;u msysàu" tkï wËdxYlh iy 
foaYdxYlh fidhd.ekSu i|yd ;re Ndú; lrk ,oS' ´kEu ;rejl 

wjldYfhys msysàu tkï iDcqwdfrdayKh ^Right Ascention& iy 

l%dka;sh ^Declination& ;re is;shï j,ska ksjerosj n,d.;yelsh' tys 

oDYH msysàu jk Woaos.xYh ^Azimuth& iy wdfrdayKh ^Elevation& 
fidhd.ekSfuka ;ud isák ia:dkfha wËdxYlh iy foaYdxYlh 

fidhd.;yelsh' O%ej ;drldfõ wdfrdayKh ^Elevation& fidhd.;aúg 
th ;ud isák ia:dkfha wËdxYlh fõ' .Kkh lsÍï lsisjla wjYH 
fkdfõ' WÞyrKf,i  fld<U wËdxYlh wxYl 7 la muK neúka 
fld<U m%foaYfhaoS O%ej ;drldj fmfkkafka Ës;schg wxYl 7 la 
muK by<sks'  
 

5'  hq., ;re ^Double star or Binary star& 
hq.,;re hkqfjka y÷kajkafka fudkjdo@ tajd wmg mshú weiska 
oel.;yelso@ 

 
wmg fmfkkafka iEu ;rejlau ksYap,j mj;skakdlafuks' kuq;a th 
tfia fkdfõ' iEu ;rejlau jdf.a tlsfklg idfmaËj fkdfhla osYd 
Tiafia" fkdfhla m%fõ. iys;j .ukalrk nj fidhdf.k we;' tanj 
wmg fkdfmfkkafka ta yeu ;rejlau wm fjfik fmd<fõ isg 
w;súYd, ÿrlska we;s ksidh' fï f,i .uka lrk ;re folla 
tlsfkflys .=re;ajdl¾IKhg yiqjk ;rug <xjqjfyd;a tajdfha 
p,s; osYdj fjkiaù ^ksõgkaf.a fojeks kshuh& tlla wfkl jgd 
N%uKh ùug mgka.kS' jvd;a ksjerosj mjikafka kï" ;re foflys 
ixhqla; .=re;aj flakaøh jgd b,smaidldr lË foll .uka lrhs'  
wmg <Õskau" tkï wdf,dalj¾I 4'37 la ÿßka msysá we,a*-fikafpdaß 
;rej mshúweiska fyd|ska oel.;yels hq., ;rejls' fuys ;re fol 

we,a*-fikafpdaß-A  iy we,a*-fikafpdaß-B hkqfjka kïlr we;' tys 
wdj¾; ld,h wjqreÿ 79'91 la nj fidhdf.k we;' 
 

6'   OQufla;= fyj;a j,a.d;re ^Comet& 
OQufla;= fyj;a j,a.d;re hkq fukjdo@ 
 

wmf.a fi!r.%y uKav,fha mj;sk iy wd.ka;=l f,i meñfKk 
;j;a wjldY jia;+ka fldÜGdYhla OQufla;= kñka ye|skafõ' fi!r.%y 
uKav,fha mj;sk tajd b;d os.á b,smaiSh lË j, .ukalrk neúka 
wdj¾; ld,h úYd,h' fi!r.%y uKav,hg wd.ka;=l tajd mrdj,hsl 
fyda nyqj,hsl lËj, .ukalrk neúka tlajrla muKla meñK 
fi!r.%y uKav,fhka bj;g hhs' fïjd >k jia;+ka jqjo" u;=msg 
OQú,s j,ska jeiS we;' ysreg <xjkúg" ysreg msgqmdwe;s me;af;ys OQú,s 
j,djla fuka mej;Su j,s.hlafuka oDYHudk fõ' 
wjqreÿ 76 l wdj¾; ld,hla iys; ye,Sf.a OQufla;=j wjika jrg 
osiajQfha 1986 oSh' th t;rï oSma;su;a fkdjQj;a" mshú weig fyd|ska 
osiaúh' óg fmr wjia:dfõoS tkï 1910 oS th b;d oSma;su;aj uq¿ wyi 
mqrdu me;sÍ we;' b;du fláld,Sk OQufla;=j fuhhs'  
iuyr tajd wjqreÿ oyia .Kkl wdj¾; ld, iys; jk w;r iuyr 
tajd iuyrla kej; fkdtk mrdj, fyda nyqj, lËj, .uka lrhs'  
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miq.sh ld,fha ud oel we;s OQufla;= kï" bflhdfilS ^1965&" 
fldyqfgla ^1973&" ye,S ^1986&" Tiaáka ^1990 fmnrjdß isg uehs&" f,ù 
^1990 iema&" fya,afndma ^1997& hkdoshhs'  
 
7'  .%yl j<,a, ^Asteroid belt& 

ysre jgd .ukalrk .%yf,dal j,g wu;rj fkdfhla m%udKj, 
.,amr" mia l=Üá wdoS jia;+ka rdYshlao ysrejgd .ukalsÍug fya;=j 
l=ulao@   

 
wÕyre iy n%yiam;sf.a lË w;r msysá ysre jgd mj;sk b,smaiSh 
lËhl fkdfhl=;a m%udKj, .,amr" mia l=Üá iys; jia;+ka 
w;súYd, m%udKhla mj;S' fuu lËfhys iQ¾h-.%y uKav,hg wh;a 
;j;a .%yf,dalhla ;sî hï msmsÍula fya;=fldgf.k fkdfhla m%udK 
j, len,s wkka; .Kklg leã.sh njg úYajdi lrhs' tajd .%yl 
fyj;a .%yl j<,a, hkqfjka ye|skafõ' 
 

8'  W,aldmd; ^meteoroid& 
W,aldmd; hkq fukjdo@ tajdfha úYd,;ajh fldmuK fjhso@ 
 

by; úia;r lrk,o .%yl j<,af,ys mj;sk fkdfhla m%udKj,  .,a 
len,s úúO m%fõ. iys;j úúO osYd Tiafia .ukalrk w;r ta ms<sn| 
wkdjels m<lsÍu wmyiqh' tajd úYd, fõ.hlska wmf.a jdhqf.da,hg 
we;=,a jqjfyd;a jd;h iu. .eàu ksid wêlf,i r;aù øjù" jdIamù 
w;=reokafõ' tkï jdhqf.da,hg tl;=fõ' b;d l,d;=rlska fmd<jg 
m;s;fjhs' tfia jqjfyd;a úYd, ydkshla jqjo isÿúh yelsh' fïjd 
W,aldmd; hkqfjka ye|skafõ' >k w÷r iys; meyeos,s wyi ksÍËKh 
lrk flfkl=g fndfydaúg W,aldmd; oel.;yelsh' tajd 
fmfkkafka ;rejla ;rï oSma;su;a f¾Ldjla fudfyd;lska we|S 
w;=reoyka fjkakdlafuks' tajd mj;skafka ñ,s;;amr ^;;amr 1$1000& 
lSmhla ;rï iq¿ fudfyd;la muKla neúka tjekakla ÿgqúg ta foig 
wei yrjd ne,Sugj;a fjk flfkl=g fmkaùugj;a yelshdjla ke;'  
oekg jd¾;dù we;s úYd,u W,aldmd;h jkqfha wefußldfõ 
weßfidakd ldka;dr m%foaYhg" óg jir oyia.Kklg fmr jeà we;s 
W,aldmd;hhs' th fmd<fjys m;s; ùu ksid yErek wdjdgh" 

lsf,daógrhla muK úIalïNhla iys; ógr 150 la muK .eUqre 
tlls' 

 

miq.sh jifrys ^2012 iema;eïn¾ 11 jeksÞ .%sksÉ fõ,dfjka 11:35 g&  
n%yiam;s .%yhd fj; úYd, W,aldmd;hla .efgk wdldrh wm ldyg;a 
fyd|ska oel.kakg ,enqks' fuu o¾Ykh my; i|yka fjí wvúh 
yryd wka;¾cd,fhka wo;a oel.; yelsh' by; rEmfha Bysiska 
oelafjkafka tu ia:dkhhs' fï tu .egqu isÿjQ fudfydf;a .;a 
PdhdrEmhls' 

http://www.youtube.com/watch?v=4Q5KXdvvvfQ\ 

9' ;rej, oSma; úYd,kh ^Visual Magnitude&  
;rej, oSma;su;a nj i|yka lsÍfïoS m<uq úYd,;ajh" fojeks 
úYd,;ajh hkqfjka y÷kajkafka l=ulao@ 
 

;rej, oSma;su;anj m%ldY lsÍug myiqjk f,i jeäfhka oSma;su;a 
;re m<uqjk úYd,;ajfha ke;fyd;a m<uqjk oSma; úYd,kfha ;re 
f,i;a Bgjvd ;rula wvq oSma;shla iys; tajd fojeks úYd,;ajfha ;re 
wdoS jYfhkao .kq,efí' miajk úYd,;ajh olajd muK mshú weiska 
oel.;yelsh' 
fuu w¾:oelaùu oS we;af;a .‚;uh iólrKhla weiqfrks' ta wkqj 
,efnk mßudKfhys Y+kH úYd,;ajho" iDK ixLHd úYd,;ajhkao 
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we;' tajd m<uq úYd,;ajhg jvd oSma;su;ah' WÞyrK f,i oSma;su;au 

;rej jk iSßhia ;refjys oSma;úYd,kh -1'4 la fõ' ^m = -1.4& 

idudkHfhka mshú weiska oel.;yelafla +5 olajdh' fofk;shlska 

^binocular& ksÍËKh l<yels jkafka +10 la olajdh' yn,a 

¥f¾Ëfhka +30 olajd ksÍËKh l<yelsh' 
 
mshú weiska ksÍËKh l<yels wjldY jia;+ka .Kkdjl oSma; 
úYd,khka my; j.=fjka oelafõ'      

 

wdldY jia;=j oSma; úYd,kh 
iQ¾hhd -26.7 
pkaøhd -12.7 
isl=re .%yhd -3.8 
n%yiam;s .%yhd -1.6 
iSßhia ^oSma;su;au ;rej& -1.4 
we,a* fikafpdaß ^<Õu we;s ;rej& -0.01 
lefkdamia ;rej  -0.72 
fikiqre .%yhd +1.47 
wÕyre .%yhd +1.84 
O%ej ;drldj +1.97 
wekafv%dóvd pl%djdgh   +3.44 

.eksfïâ ^n%yiam;sf.a pkaøfhla& +4.38 

 

  

10'  rdYs pl%h ^Zodiac& 
fcHda;sIfhys tk ,.ak fÞ<y;a ;drld úoHdfjys tk rdYs 
fÞ<y;a w;r iïnkaOh l=ulao@ 
 

fmd<j meh 24 loS ;u W;=re-ol=Kq wËh jgd tla jghla 
N%uKhjkùu fya;=fldgf.k ish¨u ;re tla jghla" tkï wxYl 
360 la .uka lrknj oDYHudkfõ' fuu wxYl 360 wxYl 30 l 
fldgia fÞ<ylg fnÞfjkalr tajd rdYs fÞ<yla f,i kïlr we;' 

th rdYspl%h f,i ye|skafõ' ta tla tla rdYsh y÷kd.ekSfï myiqj 
ms‚i tajd ;=, we;s ;re mka;shla fhdÞ.kS' tu tla tla rdYsh 
y÷kajkq ,nkafkao wÞ, ;re mka;sfha kñkauh' fïjdfha wdrïNh 
wjqreÿ 5000 lg;a jvd mer‚h' fuu rdYs fÞ,y kï jYfhka 

fufiah:- fïI" jDIN" ñ:qk" lgl" isxy" lkHd" ;=,d" jDYaÑl" Okq" 
ulr" l=ïN" ók'  
hï flfkl=f.a ,.akh hkq Wmka fj,dfjys kef.kysr Ës;scfhka 
mdhdf.k tk ;re rdYshhs' 
 
11'  wêl wjqreoao 

wêl wjqreoao hkq l=ulao@ wjqreÿ y;rlg jrla wêl wjqreoaola 
,eîug fya;=j l=ulao@ 
 
wêl wjqreoao iy osk o¾Ykfhka osk 10 la bj;a lsÍu 

fmd<j ysre jgd .uka lrk lËfha tla jghla iïmQ¾K lsÍug 

.;jk ld,h" iQ¾h j¾Ih ^Tropical year& f,i ye|skafõ' th osk 
365'2412 la nj wE; wE; w;S;fha mjd fidhf.k ;snqKs' 
fï ms<sn|j jeäÿr wOHhkh l< cq,shia iSi¾ o<jYfhka wjqreoao osk 

365¼ f,i .ekSfuka idudkH j¾Ihla osk 365 la f,i f.k" by; 

.Kka fkd.;a osk ¼ tajd y;rla tl;= jQ miqj tk y;rjeks wjqreoao 
osk 366 la jQ wêl wjqreoaola f,i;a m%ldYhg m;alrk ,oS' fï wkqj 
wjqreoao i|yd kshñ; wxlh b;sß ke;sj y;frka fnfokafka kï th 
wêl wjqreoaola f,i ye|skafõ' osk 365'2412 fjkqjg 365'25 f,i 
.ekSu ksid" iEu wjqreoaolau osk 0'0088 la fyj;a ñks;a;= 12 hs 
;;amr40 lska oS¾> fjñka fodaIhla yg.kS'   
wjqreÿ 1100 lg fmr iQ¾hhd ksrËhg by<ska .sh osk folska tllajQ 
ud¾;= 21" osk 10 lg l,ska isÿù we;snj l%s'j' 1582 oS y÷kd.;a f.%.ß 

mdma;=ud" ^Pope Gregory-XIII 1502-1585& Bg fya;=j f,i m%ldYlf<a 
osko¾Ykh i|yd ie,ls,a,g fkd.;a by;lS fodaIhhs' tneúka th 
ksjeros lsÍu i|yd 1582 Tlaf;dan¾ 5 jeksÞ isg 14 jeksÞ olajd jQ osk 
10 osk o¾Ykfhka bj;a lrk ,oS' tkï 1582 Tlaf;dan¾ 4jeksÞg 
miqjÞ Tlaf;dan¾ 15 jeksÞ f,i m%ldYhg m;alrk ,oS'  
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fuhska fkdkej;=k t;=ud tjka úIu;djhla bosßhg we;sùu 
je<elaùu i|yd wêl wjqreoafoa w¾: oelaùug w¨f;ka j.ka;shla 
tl;=lrk ,oS' tkï 1800" 1900" 2000" 2100" 2200" wdoS Y; j¾I b;sß 
ke;sj 4ka fnÿko" b;sß ke;sj 400ka fkdfnfoa kï wêl wjqreoaola 
fkdfõ' 
WÞyrK f,i jir 2000 iy 2400 wêl wjqreÿ jqjo" 1900" 2100" 2200" 
2300" wêl wjqreÿ fkdfõ' 
 
12'  foieïn¾ rd;%sh oS¾>ùu 

foieïn¾ udifha rd;%sld,h oS¾>ùu iy osjd ld,h flá ùug 
fya;=j l=ulao@ 
 

 
foieïn¾ udifha osjd ld,h flájk w;r rd;%sh oS¾>fõ' cQks 
udifha osjd ld,h oS¾> jk w;r rd;%sh fláfõ' fuu isÿùu W;a;r 
w¾Of.da,fha msysá rgj,a i|ydh' oËsK w¾Of.da,fha rgj,a i|yd  
.%SIau iD;=j jk foieïn¾ udifha osjd ld,h oS¾> jk w;r rd;%s 

ld,h fláfjhs' YS; iD;=j jk cQks udifha osjd ld,h flájk w;r 
rd;%sh oS¾> fõ'  
fuu úm¾hdihg fya;=j jkafka" fmd<fjys N%uK wËh jk NS 
f¾Ldj ^rEmigyk n,kak&" fmd<j ysre jgd .uka lrk lËfha 
;,hg ,ïnl f¾Ldj jk AB iu. iïmd; fkdùuhs' fuu f¾Ld 
fol w;r fldaKh wxYl 23½ la fõ' mD:súfhys iD;= fNaoh 
yg.kafka fï fya;=fjks' rEmigyfka by< fldgiska oelafjkafka 
fmd<fjys ysre jgd .ufkaoS foieïn¾ 22" ud;= 21" cQks 21" iema;eïn¾ 
22" hk osk y;f¾ fyda Bg wdikakfhaoS ysreg idfmaËj fmd<fõ 
msysàïh' rEmfha my< fldgiska foieïn¾ udifhaoS msysàu 
iúia;rd;aulj oelafõ' 

 
tys  P hkq W;a;r w¾Of.da,fha msysá ^› ,xldj jeks& ia:dkhls' P, C 

ys we;s fudfydf;a ysre WÞjk w;r D fj;  <Õdfjkúg ysre neiSu 
isÿfjk neúka ta i|yd .;jk ld,iSudj CPD jl%hg wkqrEmfõ'  

ksrË f¾Ldj u; msysá Q kï ia:dkhl ysre WÞj E j,skao" ysre 

neihdu F j,skao oelafjk w;r Bg wkqrEm osjd ld,h iy rd;%s 
ld,h iudk neõ rEmigykska meyeos,sfõ' ;jo th meh fÞ<yls'  P 
g wkqrEm osjd ld,h óg jvd wvqnj rEmigyk wkqj meyeos,s fõ'  
;jo" oËsK w¾Of.da,fha msysá ^´iafÜ%,shdj" kjiS,ka;h jeks& 
rgj,a i|yd osjd ld,h meh 12 g jvd jeänjo tf,iu úia;r 
l<yelsh' 
tmuKla fkdj oËsK O%ejhg rd;%shla fkdue;sj uq¿ oji mqrdu ysre 
olakg ,efí' fuosk ^foie' 22& tys isák flfkl=g fmfkkafka ysre 
wxYl 23½ la by<ska ;ud jgd .uka lrk njh' ;jo tys osjd ld,h 
tlos.gu udi yhla mj;S' tf,iu W;a;r O%ejhg udi yhla os. rd;%s 
ld,hls'  
 
13' lD;%su pkaøsld ksÍËKh  

wyi meyeos,s oskj, iekaoEfõ ysre nei.sh miqj fyda WoEik 
ysre mEhSug fmr wyfia iuyr ;re .uka lrkakdlafuka 
fmfkkafka ulaksido@ 
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fuf,i fmfkkafka ;re fyda .%yf,dal fkdj lD;%su pkaøsldjkah' 
úúO rgj,ska hjk ,o fujeks pkaøsld oyiaa.Kkla fmd<j jgdjQ 
lËhkays mD:súfha .=re;ajdl¾IKhg hg;aj ksr;=reju .uka lrhs'  

tajdhska mrdj¾;khjk iQ¾hdf,dalh ksid tajd oSma;su;aj fmfkkafka 
;re fuks' by; rEmigyfka M ia:dkfha isák ksÍËlfhl=g 
iekaoEfõ ysre nei we;s neúka w÷re wyfiys B ia:dkfha .uka lrk 
pkaøsldjg m;s;jk ysre t<sh ksid" th fyd|ska oel.;yelsh'  L 

ia:dkfha isák ksÍËlfhl=g ueoshï /h jk w;r  A fyda  B 
pkaøsldjka fkdfmfka' C ys we;s pkaøsldjg yssre t<sh fkd,efnk 
ksid tho fkdfmfka' K ia:dkfha isák ksÍËlfhl=g" WoEik ysre 
mEhSug álfõ,djlg fmr neúka w÷re wyfia  A ia:dkfha ;sfnk 
pkaøsldj ysre t<sfhka nenf,kq fmfka' 

iuyr oskj, b;du;a oSma;su;pkaøsldjla jk cd;Hka;r wNHjldY 
uOHia:dkh ^ISS – international space station& oel.;yels fjhs' th 
,xldjg fmfkk osk iy fõ,djkao" .ukalrk osYdjkao" my; 
i|yka fjí wvúfhka ,nd.;yelsh' 

http://spaceflight.nasa.gov/realdata/sightings/cities/view.cgi?country=Sri_L

anka&region=None&city=Colombo 

 

14   iQ¾h.%yK ksÍËKh lsÍu 
iQ¾h.%yK mshú weiska ksÍËKh fkdl<hq;af;a wehs@ 
 

iQ¾h.%yK mj;sk wjia:dj, weig wys;lr lsrK meñfkk ksid 
mshú weiska ksÍËKh fkdl<hq;= hhs u;hla f.dvke.S we;' tyso 
hï i;H;djhla we;' kuq;a m%Odk fya;=j thu fkdfõ'  
´kEu wjia:djl ysrefoig weia fhduql,fyd;a ;on, ysre/ia 
fya;=fldgf.k weig ydks meñfKa' ñks;a;=jla muK ysre foi 
fl,skau n,d isáhfyd;a mQ¾K wkaONdjhg m;afõ'  
l=uk wjia:djl jqjo ysre foi ne,shhq;af;a w÷re ùÿrejla ;=,sks' 
tfia jqjo" ysre/ia j, we;s mdrcïnQ, lsrK weig wys;lrh' úoHq;a 
pdm mEiaiqï ^Electric Arc Welding& i|yd fhdÞ .kakd wdrËl 
lkakdähla fï i|yd b;du iqÿiqh'    

15'  úYajfha Wm; 
 

úYajfha Wm; isÿjQfha flfiao@ ljÞo@ uyd msmsreïjdoh ^Big ban 

theory& i;Hhlao@   
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fï m%Yakhg ksjeros ms<s;=rla oshyels flfkla fuf,dj my,jQ njg 
lsisu idËshla ke;' wm ´kEu fohla ms<sn|j ks.uk j,g 
t<efUkafka" wmf.a Ôú; ld,h;=, fuf;la ,nd.;a w;aoelSï iy 
mdrïmßlj wmf.a uq;=kañ;a;kaf.ka ,nd.;a njg oek.kakg ,enqkq 
w;aoelSï iïNdrh wkqjh' wm Ôj;ajk fmd<j we;=¿ iQ¾h 
.%yuKav,h ms<sn|j b;d ksjeros f;dr;=re w;súYd, m%udKhla wm 
i;=j we;' wmf.a ysre fukau iEu ;rejlu wLKavj isÿjk kHIaál 
m%;sl%shd fya;=fldgf.k tajd l%ufhka Ëh fjñka mj;sknj 
wújdofhka mss<s.;hq;=h' ysref.a kHIaál m%;sl%shd wkqj .Kkan,d 
we;s o;a; u.ska ks.ukh lr we;s wdhqld,h ;j;a wjqreÿ ì,shk 

^109& .Kkla fjhs' tneúka úYajfha fuf;la f.ù.sh ld,h;a bosßhg 

.;l<hq;= wdhqld,h;a wjqreÿ á%,shk ^1012& .Kkla nj wjfndaO 
lr.;yelsh' t;rï úYd, ld,hla ;=, isÿjkfoa ms<sn|j" wmf.a 
Ôú; ld,h ;rï flá ld,hloS lrkq,nk ksÍËK j,ska 
ks.ukhlg t<eôhyelso@ tjeks ks.uk flfrys úYajdihla ;eìh 
fkdyelsh' tneúka uyd msmsreïjdoh we;=¿" úYajfha Wm; ms<sn| 
ish¿u jdo úfkdaÞxYhla f,i yÞrkq yer lsisu ksjeros ks.ukhlg 
t<eôhyels tajd fkdfõ'  
 

16'  l¿ l=yr ^Black Hole& 
l¿ l=yr hkq l=ulao@ th jdohla muKlao ke;fyd;a i;H 
jYfhka mj;sk fohlao@ 
 

l¿ l=yr hkq w;súYd, .=re;ajdl¾IKhla iys; jia;+ka nj;a th 
wi,g meñfKk ish¿u foaj,a t;=,g weo.kakd nj;a ffioaOdka;sl 

f,i m<uqj bosßm;a lf<a 18 jeks ishjfiaoS “fcdaka uhsl,a” iy 

“mshf¾ ihsuka ,dma,dia”  ^John Michell and Pierre-Simon Laplace& 

úisks' “we,anÜ whskaiaghska” úiska bosßm;a lrk,o idfmaË;d 
jdofhyso l¿l=yr ixl,amh ffioaOdka;sl f,i 1915 oS bosßm;a lrk 
,oS' >k jia;+ka muKla fkdj wdf,dal lsrK mjd l¿l=yrhlg 
weo.kakd nj;a ta ish,a,u t;=,g Wrd.kakd w;r lsisjla wdmiq 
msg;g fkdtk nj;a Tyq m%ldY lrk,oS' fïjd i;Hnj wo 
fidhdf.k we;' 

fndfyduhla pl%djdghkays ^galaxy& flakaøh l¿l=yrhla nj;a" wmf.a 
iQ¾h .%y uKav,h wh;ajk ËSrm: ^Milky way& pl%djdgfha flakaøfha 
mj;sk l¿l=yrfha ialkaOh ysre fuka ñ,shk 4'3 la nj fidhdf.k 
we;' th mj;skafka Okq rdYsh wh;a ;re mka;sh ;=,h' kuq;a tys 
mßudj b;d l=vd w.hls' 
l=vd m%udKfha l¿l=yrhla ysre fuka 10 .=Khla nj;a" úIalïNh 
ls'ó' 30 la muKjk nj;a >k;ajh 5.9×10

17
 kg/m

3  muK nj;a 
fidhdf.k we;' fu;rï úYd, >k;ajhla mj;skafka" tajd idudkH 
mrudKq j,ska fkdj" mrudKqj ;=, we;s WÞiSk wxY=jla jk kshqfg%dak 
tlg leá.eiSfuka iEoS we;s ksid njo fidhdf.k we;' WÞyrKhla 
f,i fndhsx 747 cïfndafcÜ .=jka hdkhla fï whqre leál<fyd;a 
tys mßudjj jkqfha b;d l=vd je,s leghl m%udKhls' 
 
17'  ;re j,g we;s ÿr uksk tall 

;drld úoHdfjys ÿr uksk tall fudkjdo@ 
 

;drld úoHdfjys ÿr uksk tall ;=kla we;' 

i' kË;% tallh ^Astronomical Unit - au& 
mD:súfhys isg ysreg we;s uOHkH ¥r kË;% tallh f,i ye|skafõ'  

1 au = 1.495985x10
11

m  

fi!r.%y uKav,fha ñkqï i|yd fuu tallh Ndú; flf¾' 

ii'  wdf,dal j¾Ih ^Light Year& 

wdf,dalh tl ;;amrhloS .uka lrk ÿr ógr 3x108 fyj;a lsf,da 
ógr 3"00"000 la fõ' fuu fõ.fhka wjqreoaola ;=, wdf,dalh .uka 
lrk ÿr wdf,dal j¾Ihla f,i ye|skafõ' ^ógr 3x10

8
 x60x60x24x365 = 

9.4605x10
15& ;re j,g we;s ÿr uekSu i|yd fuu tallh Ndú; 

flf¾' 
 1 Ly = 9.4605x10

15
 m 

iii'  mdfila ^Parsec& 
 mD:súfha isg ysreg we;s ¥r u.ska hï ;rejla u; wdmd;kh lrk 
fldaKh úl,d tlla kï Bg we;s ÿr mdfila tlla f,i w¾: 
oelafõ' ^wxYl 1la" l,d 60 ls' l,d 1 la" úl,d 60 ls& 
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rEmfha oelafjk whqre fmd<j E1  ys msysgkúg ;rej fmfkk osYdj 
uekf.k" yh udihlg miqj fmd<j E2 ia:dkfha msysgkúg tu ;rej 
fmfkk osYdj uek.; hq;=h' tu.ska E1SE2 hk fldaKh uek.;aúg 
th úl,d 2 la kï" ;rejg we;s ÿr mdfila tlls' ;jo fuysoS E1E2 
iy OS tlsfklg ,ïnl úh hq;=h' kuq;a m%dfhda.slj fuh l< 
fkdyels neúka fuysoS" ;%sfldaKñ;sl .Kkh lsÍula l<hq;=h'  

mdfila 1la wdf,dal j¾I 3'261 la fõ' 

 

18'  ;re is;shï.; lsÍu ^Lf.da,h – celestial sphere& 
fmd<fjys hï ia:dkhla ksjerosj oelaùug wËdxYl iy 
foaYdxYl Ndú; lrkakdlafuka ;rej, msysàu oelaúhyels 
l%uhla ;sfío@ 
 

my; rEmigyfka Wv fldgfiys W;a;rd¾Of.da,fha O j,ska 
oelafjkafka Tn isák ia:dkhhs' O flakaøh fldg.;a f.da,h" 
Lf.da,h ^Celestial sphere& kñka ye|skafõ' O%ej ;drldj fmfkkafka 
OP osYdfjks'  rEmfha my< fldgiska oelafjkafkao fuu Lf.da,huhs' 
O yryd hkakdjQ OP g ,ïnljQ ;,h Lf.da, iulh f,i ye|skafõ' 
fuys Ës;schg ^NESW ;,h& by<ska we;s w¾O f.da,h Tng fmfkk 
wyi fjhs' ysref.a jd¾Islj isÿjk oDYH .uka u. l%dka;s j,h 
^Ecliptic& f,i ye|skafõ' 
l%dka;s j,h iy Lf.da, iulh γ ysoS wxYl 23½ l fldaKhla Tiafia 
fPaokhfõ' γ hkq ud¾;= 21 jeksÞ ysref.a msysáuhs' fuu ,Ëh fïI 

ìkaÿj ^ First point of Aries & f,io ye|skafõ' tfia y÷kajkafka th" 
fïI rdYsfha wdrïNl ia:dkh ksidh' 

 
 fmd<fjys hï ia:dkhl Lkavdxl jk wËdxYlh iy foaYdxYlh 
uekSu i|yd fmd<fjys wp, f¾Ld folla jk .%sksÉ uOHdyak f¾Ldj 
^Greenwitch Meridian& iy ksrË f¾Ldj fyj;a iulh ^Equater& Ndú; 

lrkakdlafuka" x kue;s ;rejl msysàu ke;fyd;a wyfia hï wp, 

,Ëhla oelaùu i|yd Lf.da, iulh ^Celistial Equater& kue;s 
wjldYfhys wp, f¾Ldj;a" Bg ,ïnl f¾Ldj;a Ndú; flf¾'  

fï wkqj x kue;s ;refjys LKavdxl" iDcq wdfrdayKh ^Right 

Asension& hkqfjka y÷kajk γx1  iy l%dka;sh ^Declination& hkqfjka 

y÷kajk xx1 fõ' 
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iDcq wdfrdayKh" meh" ñks;a;=" ;;amr j,ska ukskq ,nk w;r" 
l%dka;sh" W;=rg ^Ok& iy ol=Kg ^iDK& wxYl" l,d" úl,d j,ska 
ukskq ,efí' 
WÞyrK f,i wmg <Õskau ^wd'j' 4'3& we;s fm%dlaisud fikafpdaß 

;refjys iD'wd' me 14 ñ 26 ;;a 18 laao" l%dka;sh -620 28’ la fõ' 
oSma;su;au ;rej jk iSßhiays msysàu" iD'wd' me 6 ñ 42 ;;a 54 laao" l%d 

-160 39’ la fõ' nQgiays oSma;su;a ;rej jk wdlagqriays Lkavdxl iD'wd' 

me 14 ñ 13 ;;a 24 laao" l%d +190 26’ la fõ'  

 

19'  isl=re iy nqO ixl%dka;s 
isl=re ixl%dka;sh iy nqO ixl%dka;sh hkq l=ulao@ wfkla 
.%yf,dal j, tjeks ixl%dka;s ke;af;a wehs@ 
 

fuh meyeos,sj wjfndaO lr.ekSu i|yd iQ¾h.%yK isÿjk wdldrh 
u;la lr.ekSu m%fhdackj;afõ' tysoS isÿjkafka yf|ka ysre wdjrKh 
úuhs'  
 
ta yd iudk isÿùula isl=ref.ka iy nqOf.kao isÿfõ' fmd<j iy ysre 
w;r isl=re fyda nqO msysgkúg" tu .%yhd wmg fmfkkafka" ysre 
miqìïfldg.;a l¿ ;s;la f,iskah' th ysre yryd tla me;a;lska 
we;=,aù wfkla me;af;ka msgùug .;jk ld,h" nqO i|yd ñks;a;= 
.Kkla jk w;r" isl=re i|yd meh lSmhla fjhs' nqO ysreg <Õskau 
we;s .%yhd ksid jvd fõ.j;aj .uka lrhs' isl=re Bg jvd ÿßka we;s 
ksid fiñka .uka lrhs'  
 
fi!r.%y uKav,fha wfkla ish¿u .%y jia;+ka we;af;a ysre isg 
fmd<jg jvd wE;ska ksid ta lsisjla fmd<j iy ysre w;rg 
fkdmeñfKa' tneúka ta lsisjl fujeks ixl%dka;shla isÿfkdfõ' 
 
 
 
 
 

11' ld,.=Kh 

1'  ld,.=Kh iy oyäh oeóu 
WKqiqï f;;a ld,.=Khla mj;sk oskj, oyäh oeóu jeä ùug 
fya;=j l=ulao@ 

idudkHfhka oyäh oukjd hkqfjka woyia lrkafka YÍrfhka 
oyäh msgùu fkdj" msgjk oyäh jdIam fkdù iu u;=msg ;ekam;a 
ùuhs' WKqiqï ld,.=Khla mj;skúg oyäh msgjk YS>%;dj jeäfjhs' 
kuq;a jd;fha wd¾ø;dj ^humidity& wvqkï" tkï f;;ukh wvq fyj;a 
úh,s ld,.=Khla mj;skúg msgjk oyäh jydu isrefrka bj;aù 
jd;hg uqiqfõ' fuúg wmg wmyiq;djhla we;s fkdfõ' kuq;a f;;a 
ld,.=Khla iys; wjia:d j, wmyiq;djhg m;afõ' jysk wji:d j, 
wd¾ø;djh 100] la fõ' tkï jd;h c,jdIamfhka ika;Dma;h' fuúg 
jd;hg ;jÿrg;a c,jdIam we;=,aúh fkdyels neúka YÍrfhka 
msgfjk oyäh jdIam fkdù iu u;=msg ;ekam;afõ' fuh idudkH 
jHjydrfhaoS oyäh oeóu hkqfjka ye|skafõ' 

2'  ;dr mdf¾ óÿu 
läka lv fmdo jeis mj;sk iuyr oskj, oyj,a ;drmdr u; 
óÿula mj;sk nj olakg ,eîug fya;=j l=ulao@ 

läkalv fmdo jeis mj;skúg" w;ßkam;r wõjo mj;sk neúka 
fmd<j r;afjhs' ;dr mdr l¿meyefhka hqla; neúka ysre/ia 
wêlf,i wjfYdaIKh lrñka je,smia iys; fmd<jg jvd bkaukska 
r;afjhs' tf,i r;ajQ mdrg m;s;jk jeisìkaÿ Ë‚lj jdIam njg 
m;afõ' mdrg hka;ñka by<ska we;s jd;h jeiai ksid isis,ajk w;r 
c,jdIamfhka ika;Dma;j mj;S' ika;Dma; jd;hg tlajk c, jdIam 
jyd >kSNjkh jk neúka mdr wdikakfha by<ska we;s c, jdIam 
>kSNjkh ù l=vd c,wxY= j,ska iukaú; óÿula njg m;afjhs' fuh 
ìu isg ógrhla muK by<g úysfoa' 

3'  j¾Idm;kh iy W,am;a c,h 
;o j¾Idjla fya;=fjka ud wi,ajeis ksjilg f.dvjQúgu tys 
isá Wiia fm< yÞrk isiqúhla jeiaio fkd;ld yosisfhau 
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ÿjf.dia <s| wdjrKh lr ;snQ ;yvqj bj;a l<dh' Bg fya;=j 
l=ulaoehs ud úuiQúg weh lshd isáfha bfvdarh ksid <sf|a j;=r 
uÜgu b;d my<g f.dia we;s neúka jeisosh <s|g jeàu i|yd 
tu wdjrKh bj;al< njhs' 

fndfyda wh ;=, fujeks wkqjK woyia yg.kafka j¾Idm;kh 
ms<sn|j we;s fkdoekqj;alu ksidh' is,skavrdldr n÷kla t<suyfkys 
;nd hï ld,iSudjla ;=, tys tl;=ù we;s c,fha .eUqr uek 
ne¨jfyd;a" tu m%udKh wÞ, ld,iSudj ;=, isÿjQ j¾Idm;kh fjhs' 
wêl j¾Idjla mj;sk oskl meh 24 la ;=, j¾Idm;kh ñó' 150 la 
muK fõ'  
by; i|yka .eg¿fjys tu oskh;=, j¾Idm;kh ñó 150 la hhs 
Wml,amkh l<fyd;a" <s| jeiaig wkdjrKh lsÍu fya;=fldgf.k 
tys c, uÜgu by< k.skafka ñó 150 la mu‚' kuq;a i;H jYfhkau 
th ógr lSmhlska by< ke. we;s nj miqosk ksÍËKh l<yels 
fjhs' thg fya;=j kï tu m%foaYfha fmd<jg Wrd.kakd jeis c,h 
W,am;a yryd wLKavju <s|;=,g .,d tauhs' 

 

 

4'  id.r c,h wyig weoS hdu 
 

wE; uqyqfoa w÷re meye;s w,sfyd~la jeks is,skavrhla jeks 
fohla uqyqfoa isg by< wyig úysoS we;s whqre uqyqo wjg 
fjfikakkag b|ysg olskak ,efnkafka l=ula ksido@ 

fuu ixisoaêh tla;rd wldrhl iq<s iq<Õl m%;sM,hls' tjeks iq<s 

iq<x fgdkdfvda ^Tonardo& kñka ye|skafõ' fïjdfha iq<Õ mehg 
lsf,da ógr 100 isg 300 olajd muK fõ.hlska lrlefjk w;r tys 
úIalïNh ógr 10 isg 100 olajd muK fõ' thg yiqjk iEufohlau 
by<g weoS hhs' fgdkdfvdajla uqyqfoa yg.;aúg uqyqÿ c,ho by< 
wyig weoS hhs' iuyrúg ud¿ka mjd ta iu.u by<g weoS hhs' 
fld<U wjg uqyqfoa yg.;a fgdkdfvdajlska id.r c,h by<g weoS 
hk wdldrh by; PdhdrEmfhka oelafõ' 

ud l=vdl, oskla wêl j¾Idjla iu. ud¿ka lSmfofkla ñÿf,ys ueÍ 
isákq olakg ,enqKs' kuq;a th flfia isÿjQfhao hkak m%fya<sldjla 
úh' 

uE; ld,fhao ^2012 foieïn¾& wêl j¾Idj;a iu. weo jeà mk 
msáka isá ñßosh u;aiHhska ms<sn| m%jD;a;sh rEmjdysksh u.skao olakg 
,eìks' 
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12'  n, Yla;s 

1'  YS;lrKhl fÞr ks;r újD; lsßu 
YS;lrKhl fÞr ks;r újD; lsÍu iqÿiq fkdjkafka wehs@ 

YS;lrKhl fÞr újD; lrk iEuúgloSu we;=f,a we;s isis,a 
jd;fhka fldgila msg;g .,dhk w;r msg; we;s WKqiqï jd;h hï 
m%udKhla t;=,g ßx.d.kS'  tneúka we;=f,a WIaK;ajh iq¿ 
m%udKhlska by< hhs' th kej; isis,a ùu i|yd ie,lshhq;= wu;r 
úÿ,shla jehfõ' tneúka fÞr újD; lrk jdr .Kkg wkqrEmj úÿ,s 
ì,o jeäfõ' 

2'  wêYS;lrKhla ^Deep freezer& újD; lsÍu 
iuyr wêYS;lrK  jrla újD; lr jeiQ miq ál fõ,djla 
.jk;=re kej; újD; l< fkdyelafla wehs@ 

ud lvhlg f.dia isáhoS" meñ‚ mdßfNda.slfhla whsial%Sï ,Sgrhla 
b,aÆúg uqo,d,s lSfõ" “wêYS;lrKh jeyqj ú;rhs oekau wßkak nE 

álla bkak” hkqfjks' bka iEySulg m;a fkdjQ Tyq fldf;la 
W;aidy l<;a ñks;a;= fol-;=kla .;jk;=re újD; l<fkdyels úh' 

fuu isoaêh fufia meyeos,s l<yelsh' jrla th újD; l<úg we;=,; 
;snQ isis,a jd;h msg;g hñka" msg;ska WKqiqï jd;h we;=,a fjhs' fÞr 
jeiQ miq tf,i we;=,ajQ jd;h iefKlska isis,aùu ksid ixfldapkh 
jk neúka YS;lrKh;=, mSvkh wvqfõ' msg; we;s jdhqf.da,Sh mSvkh 
wêl neúka tu.ska fÞr we;=,g ;,a¨ lrf.k isà' tneúka th 
újD; lsÍug úYd, n,hla wjYHfjhs' álfõ,djla .;jkúg fÞfrys 
we;s rn¾ îäfuys ÿ¾j, ia:dk yryd jd;h we;=,g ldkaÿù we;=,; 
mSvkh l%ufhka jeäjQ miq wmyiqjla ke;sj újD; l<yelsfjhs' rn¾ 
îäu m¨ÿù we;akï fujeks ;;ajhla mekk.skafka ke;'  

3' m%;soSma; myka j, jdis 

m%;soSma; myka fyj;a CFL n,aí ^Compact Flourescent Lamp& 
Ndú;fhka úÿ,s ì, wvqjk nj lshkafka l=uk fya;=jla ksido@ 
 

iQ;%sld mykaj, gxiagka f,dayfhka ksujd we;s iQ;%sldj Yafõ; ;ma; 
jk;=re r;afjñka wdf,dalh ,efnk neúka úoHq;a Yla;sfhka 75] la 
muK ;dmh njg yeÍ kdia;sfjhs' 
m%;soSma; myka foj¾.hla we;' 
 1' áhqí ,hsÜ fyj;a Flourescent Lamp 

 2' CFL - Compact Flourescent Lamp  
fuu foj¾.fhau wvq mSvkhla iys; jdhqj whkSlrk ù th yryd 
Odrdj .,d hk neúka ;dmh cks; fkdfõ' 
áhqí ,hsÜ j, ;sfnk fpdala fldhs,h ;rula r;afjk neúka 25] l 
muK ;dm ydkshla isÿfõ'  

CFL n,aí j, ;dm ydkshla isÿjkafka tys we;s bf,lafg%dksl 
mßm:fhka muKs' th 10] la fyda Bg;a wvq m%udKhls' fï fya;=j 
ksid wvq Ëu;djhla iys; CFL myka Ndú; l<yelsh' 
WÞyrKhla f,i fjdÜ 100 l iQ;%sld mykla fjkqjg fjdÜ 20 l  
CFL mykla Ndú; l<yelsh' bka 80] l muK n,Yla;shla b;sßfõ' 
 
4' l÷lr m%foaYhloS wdydr msiSu 

Wvrg l÷lr m<d;loS ^kqjrt<sh jeks& újD; Ndckhl 
wdydrhla msiskúg fndfyda fõ,djla .;jkafka wehs@ 
 

uqyqÿnv m<d;a j,oS jdhqf.da,Sh mSvkh riosh fió 76 la muKfõ' 
tu mSvkh hgf;a c,fha ;dmdxlh fi 1000 la fõ' l÷lr m<d;a j, 
jdhqf.da,Sh mSvkh uqyqÿnvg jvd wvqh' ta wkqj c,fha ;dmdxlho 
wvqfõ' ^fi 800 - 900 muK& tneúka Wÿfkys .sksoe,a fldmuK jeä 
l<;a" Ndckh ;=, WIaK;ajh Bg jvd jeä fkdfõ' kuq;a Ndckh 
mshklska jid we;akï .;jk ld,h ;rula wvqlr.; yelsh' thg 
fya;=j jik,o Ndckh;=, mSvkh ;rula jeäùuhs' ta wkqj c,fha 
;dmdxlho ;rula jeäfõ' tjeks m<d;a j, mSvk Wÿkla Ndú; 
lrkafka kï tjeks m%Yakhla mekfkdk.S' 
 

5'  mSvk Wÿk ^pressure cooker& 
mSvk Wÿkla Ndú; lsÍu ksid n,Yla;sh msßuefikafka 
flf,io@ 
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mSvk Wÿk ;=, iEfok c,jdIam msg;g ldkaÿ fkdjk neúka th;=, 
mSvkh l%ufhka jeäfõ' mSvk jeäùu;a iu. c,fha ;dmdxlho by< 
k.sk neúka th;=, WIaK;ajh jeäfjhs' tkï c,h kgkafka fi 
1000 oS fkdj" by< WIaK;ajhloSh' ^fi 1200 isg 1500 muK& idudkH 
Wÿkl wdydr msiSfïoS yqud,h msgfjk neúka WIaK;ajh fi 1000-1050 
muK fjhs' fï wkqj mSvk Wÿk;=, msiSfï l%shdj,sh b;d blaukska 
isÿjk neúka .sksoe,a, wvqlr Ndú; l<yelsh' tneúka n,Yla;sh 
50] lg;a jvd b;sßfjhs' 
mSvkh wêlf,i jeäjqjfyd;a WIaK;ajho widudkH f,i 

jeäúhyelsh' th je,elaùu i|yd Wÿk uqÿfkys lmdghla ^valve& 
we;' jßkajr th újD; fjñka yqud,h bj;g hhs' fï ms<sn|j 
fndfyda .DyKshka w;r jeros u;hla f.dvke.S we;' tkï w, 

;eïîu i|yd by;lS jE,ajfhka yqud,h bj;a fjñka “IQ-IQ” y~ 
ke.Su ;=ka jrla isÿúh hq;=h" lv, ;eïîu i|yd tu Yíoh yh jrla 
Y%jKh úhhq;=h" hkdoS jYfhka j¾. lsÍuhs' kuq;a l<hq;af;a th 

fkdj" fuys mrud¾:h jk n,Yla;sh msßueiSu i|yd" m<uq jrg “IQ-

IQ” y~ k.sñka yqud,h msgjQ jydu ,sfmys .sksoe,a wvql<hq;=h' tfia 
wvq l<hq;af;a wju uÜgug fkdj" by;lS lmdgfhka yqud,h 
hka;ñka msgùug W;aidy ork nj fmfkk uÜgug mu‚' tla tla 
j¾.fha wdydr i|yd .;l<hq;= ld,h u;l ;ndf.k" kshñ; 
fj,djg ,sm ksjd oeñhhq;=h'       
 iuyre lrk ;j;a jrola we;' tkï by<ska we;s jE,ajh yekaolska 
w,a,d nqre,a lr yqud,h msgù wjika jQúg th w;yer Wÿk újD; 
lsÍug W;aidy oeÍuhs' fuysoS jE,ajh újD;j ;sìhoS we;=f,ys mSvkh 
wvqùfï fya;=fjka c,h kej;;a keàug mgka .kakd neúka mSvkh 
jeäfjhs' tneúka Wÿk újD; lsÍu wmyiqh' th fkdi,ld yßñka 
jeä n,hla fhdÞ nf,ka újD; l<fyd;a ^Forced open& c,h;a 
yqud,h;a wêl mSvkhlska msgùu ksid tajd ;u uqyqKg úisùfuka 
wk;=rla is¥ùug fndfydaÿrg bvwe;'  
fujeks wk;=re lSmhlau ug wikakg ,eîwe;' 
 
jvd;au wdrËdldÍ l%shd ud¾. folla we;'  

 
        1' Wÿk iïmQ¾Kfhkau ksfjkakg bvyer ñks;a;= 15lska muK 

jE,ajh yekaolska wvjYfhka újD; lr" yqud,h msgfjkafka 
ke;akï th újD; l, yelsh' 

    2' fojeks l%uh kï ,sm ksjdoud yekaola u.ska jE,ajh wv 
jYfhka nqre,a lr yqud,h iïmQ¾Kfhkau msgjQ miq jydu 
fros lene,a,lska w,a,d jE,ajh by,g tiùfuka .,jd 
bj;alr" ;jÿrg;a is¥jk yqud,h msgùu iïmQ¾Kfhkau 
k;rjQ miq mshk újD; l, yelsh'  

  
mSvk Wÿkl mshfka Wv me;af;ys fikaáógrhl muK úIalïNh 
iys; l=vd ma,diaála rjqula oel.;yelsh' th ;j;a wdrËl 
Wmdx.hls'  

WÞyrKhla f,i úÿ,s mßm:hl we;s ú,dhlhla ^fuse& fuks' tysoS 
hï jrola fya;=fjka wêl Odrdjla .,d.shfyd;a ú,dhlh ms<siaiS 
mßm:h úikaêùu ksid wk;=r je<lS hhs' 
mSvk Wÿfkys lmdgh ;=, hula isrùu ksid th wl%sh jqjfyd;a 
mSvkh YS>%fhka jeä ùu fya;=fldgf.k uq¿ Wÿku mqmqrd f.dia 
úYd, wk;=rla isÿúhyelsh' tjeks wjia:djloS tu ma,diaála lene,a, 
.e,ù by<g úisù hk w;r yqud,h wêl fõ.hlska bj;aùu ksid 

wk;=r je<lS hhs' bkamiq w¨;a wdrËl lmdghla ^Safty valve& 
ñ<gf.k iúl< hq;=h' 
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6'  fros fidaok hka;% ^washing mechine& Ndú;h 
frosfidaok hka;% Ndú; lsÍfïoS Wmßu m%udKhg fros we;=,a 
lsÍu iqÿiq ke;' 
 

hka;%hlska fros fidaokúg úÿ,sho" c,ho" ld,ho" b;sßlr .ekSu wo 
ld,fha w;HjYH .=Kdx. njg m;aù we;' fï fya;=j ksid yels 
Wmßu fros m%udKhla tljr fiaoSug fndfyda wh fm<fò' kuq;a fros 
fidaok hka;%hlska fyd|ska fros fiafokafka" inka-j;=frys we;s fros 
fyd|ska le,f;kafka kï mu‚' tfia le,;Su i|yd wjYH hï bv 
m%udKhla hka;%h;=, mej;Su wksjd¾h fõ' Wmßu jYfhka fros 
msrjQúg fyd|ska le,f;kafka  ke;s neúka fyd|ska fiafokafka ke;' 
tneúka iEuúgu Wmßu m%udKfhka wvla muK we;=,a lsÍu jvd 
iqÿiqh' 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

13'   ridhk úoHdj 

1'  idkaø ^concentrate& wï, ;kql ^dialute& lsÍu 
idkaø wï,hla ;kql lsÍu wka;rdÞhl l%shdjla neúka th 
wdrËs;j l<yelafla flfiaao@     

fuh ;dmÞhl m%;sl%shdjla neúka c,h yd wï,h ñY% ùfïoS wêl 
f,i ;dmh msglrhs' iuyr wï, ^i,a*shqßla iy yhsfv%dlaf,daßla 
wï,& b;d wêl ;dmhla msglrk neúka" wï,hg c,h tl;= 
l<fyd;a msmsÍula mjd isÿúhyelsh'  tu wk;=r j,lajd .ekSu i|yd 
.;hq;= wdrËl l%shdud¾.h jkqfha c,hg wï,h ál ál tl;= 
lsÍuh' ;jo tysoS msgfjk ;dmh c,fha jeä m%foaYhlg blaukska 
me;sÍhdu i|yd fkdlvjdu c,h le,;shhq;=h' 

2' we¿ñkshï" ;U iy hlv j, úLdokh 
jd;hg ksrdjrKh ùu ksid we¿ñkshï iy ;U j, Tlaihsv 
nef|k kuq;a hlvfuka úLdokh fkdfõ' 

we¿ñkshï" ;U" ue.akSishï" Bhï wdoS iuyr f,day j, Tlaihsv 
ne÷kúg tu Tlaihsvh wdrËl mg,hla f,i mDIaGh u; mj;S' 
;jÿrg;a Tlaiscka" tu mg,h yryd úksúo hdu j<lsk neúka 
;jÿrg;a TlaislrKh fkdfõ' kuq;a hlv j, Tlaihsv mg,h 
^u,lv& yryd Tlaiscka wKq ßx.d f.dia f,dayh iu. m%;sl%shd lrhs' 
hlv f,dayh uq¿ukskau úLdokh jk;=re fuu l%shdj,sh isÿfõ' 

3' .e,ajkhsia hlvj, úLdokh 
hlv u< ne|Sfuka wdrËd lsÍu i|yd .e,ajkhsia l,;a iuyr 
wjia:d j,oS b;d YS>% f,i u<nef|kafka wehs@ 

hlv u<ne|Sfuka wdrËdlsÍu i|yd .e,ajkhsia lrkq ,efí' tkï 
hlvfha mDIaGh ;=;a;kd.ï ^Zinc& f,day wdf,amkhlska wdjrKh 
lrkq ,efí' fuu wdf,amkh fya;=fldgf.k Tlaiscka wKq j,g 
hlv mDIaGh fj; <xúh fkdyels neúka wdrËdj ie,fia' kuq;a 
fld;ekl fyda tu wdrËl mg,h iSrekfyd;a tu ia:dkfha c,ì|la 
fyda mj;S kï th ir< úoaHq;a fldaIhla njg m;afjhs' fuysoS hlv 
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Ok w.%h ^ Fe
+& f,i;a ;=;a;kd.ï iDK w.%h ^ Zn

- & f,i;a yeisfrk 
w;r w.% fol ¨yqj;aù ^short circuit& we;s ksid c,h ;sfnk;dla 
fldaIh il%shù hlvh fmrg;a jvd YS>%fhka úLdokh fõ'    

4'  uqyqÿnv m<d;a j, hlv u< ne|Su 
uqyqÿnv m<d;a j,oS hlv j,ska ksujQ NdKv b;d blaukska 
úLdokhg ,lajkafka wehs@ 

uqyqÿnv m<d;a wjg jd;fha ,jK ñY%j mj;S' fuu ,jK ñY% jd;h 
hlv iu. .eàfuka m%;sl%shdlr u< ne|Su blauka lrhs' ,jK 
ia:rhla mj;skúg jd;fha we;s c, jdIam thg Wrd.kakd neúka 
ks;ru f;;aù mej;Su fuu m%;sl%shdj blauka úug ;j;a fya;=jla 
fjhs' fndfydaúg fldkal%sÜ;=, ;sfnk hlv mjd fuf,i úLdokhg 
,lafõ' 

5'  ld¾ negßhla ÿ¾j,ùu 
ld¾ negß ál ld,hla mdúÉÑ lsÍfïoS tys we;=,; ÿUqre meye;s 
l=vla ;ekm;a fjñka ÿ¾j, fjkafka wehs@ 

ld¾negß fyj;a f,â welshqñf,agr kej; kej; wdfrdamkh lrñka 
Ndú;hg .efka' tkaðu mK.ekaùfïoS ie,lshhq;= Yla;shla 
negßfhka ,nd.kakd neúka th ;rula úi¾ckh fõ' tkaðu 
l%shdlrkúg fckf¾grfhka ^´,agfkagrh& ksmofjk úÿ,sfhka 
negßh kej; wdfrdamkh fõ'  
Ok w.%h f,â-vfhdlaihsâ ;yvq .Kkdjlgo" iDK w.%h Bhï 
^f,â& ;yvq .Kkdjlgo iïnkaOlr we;s w;r tajd isÿre iys; 
iafmdkað wdldrhg ksujd we;' úoaHq;a úÉfPaolh  jkafka ;kql 
i,a*shqßla wï,hhs' úi¾ckfhaoS ;yvq ish,a, f,âi,af*aÜ njg 
yefrk w;r" wdfrdamkh lrkúg ta ish,a, kej; uq,a ;;ajhg 
m;afõ' l,la .;jkúg Ok ;yvqj, we;s f,â vfhdlaihsâ wxY= 
.e,ù m;=f,a ;ekam;afõ' fïjd ;o ÿUqre meyehla .kS' fuúg negßh 

b;d ÿ¾j, ;;ajhlg ^dead battery& m;afjk neúka mdúÉÑ l< 
fkdyelsh'  
 
 

6'  is,sld fc,a 
iuyr úÿ,s WmlrK" bf,lafg%dksl WmlrK fyda fjk;a 
fkdfhl=;a jákd WmlrK w¨f;ka .kakdúg tajd ;=, ;ek;ek 
fros fyda isÿre iys; fmd,s;Ska melÜgq j, wiqrk ,o iqÿ meye;s 
iaMál j¾.h l=ulao@ 
 

fuu øjHh" is,sldfc,a úhyelsh' ^iuyrúg fjk;a øjHhkao Ndú; 
fõ'& tu ridhksl øjHh u.ska c, jdIam wjfYdaIKh lrhs' c,jdIam 
mej;=kfyd;a tu WmlrK j,g ydks is¥úhyels neúka tajdfha 
wdrËdj i|yd fuu mshjr f.k we;' tajd bj;a fkdl<hq;=hs' l,la 
.;jQ miq tu melÜgqj bj;g f.k r;a l<úg tys Wrdf.k ;snQ 
c,jdIam bj;a fjhs' túg tajd kej; Ndú; l<yelsh' 
 
7'  nkaika oe,a, iy .Eia,sfma oe,a, ly mdg ùu 

nkaika Þylfha iy .Eia ,sfma oe,a, idudkHfhka ks,ameye 
.;a;o iuyr wjia:dj, ly meyefhka osiajkafka wehs@ 
 

fuu isoaêh fya;= folla ksid isÿúh yelsh' m<uqjekak Tlaiscka 
wvqùuhs' fojekak fidaähï ,jKhka ^fyda lEug .kakd ¨Kq& 
;ejÍuhs'  
nkaika Þylfha my< fikaáógrhl muK úIalïNh iys; isÿre 
folla iys; ú,a,la we;' th lrleùfuka we;=¿ jk jd;h md,kh 
l<yelsh' Tlaiscka wvqùfï fya;=fjka lymdgù ;snqKs kï tu.ska 
ks,a oe,a, ,nd.;yelsfõ' 
fndfyda .Eia ,sma j," ,sm m;a;=lrk fkdí tl wi,u hg we;=,a 
me;af;ys lrleúhyels ;yvqjla we;' th lrleùfuka we;=,ajk 
jd;h wvq-jeä l<yelsh' kshñ; m%udKhg jd;h ,efí kï ks,a 
oe,a, ,efí'  
jd;h wjYH m%udKhg fkd,efí kï mQ¾K oykhla isÿfkdùu ksid" 
ly oe,a, ,efnk w;r TlaislrKh fkdjQ ldnka wxY= iys; l¿ 
ÿudrh ksid Ndckj, oe,s nef|a' fuúg ldnkafudfkdlaihsâ jdhqjo 
iEfoa' th úI iys;h' jd;h wjYH m%udKhg ,efnk whqre ilia 
lsÍfuka fuu ¥¾j,;djh u.yerúhyelsh'iuyr wjia:dj,oS 
fidaähï-ly j¾Kh iys; oe,a,la ,eìh yelsh' nkaika Þylfha  
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by< fl<jfrys fidaähï ,jKhla ;ejÍ ;sîu ksid fuh isÿúh 
yelsh' .Eia ,sfmyso ¨Kq ñY% wdydr ;ejÍu ksid fuh isÿúh yelsh' 
flfia fj;;a ál fõ,djlska fuh bfíu myùhhs' 
 
8'  we÷ug .sks weú,Su 

;u we÷ug .sks weú¨kfyd;a ÿjkak tmd! 

 

;u we÷ug .sks weú¨kfyd;a l,n,ùu idudkH fohls' jydu 
l<hq;= fyd|u foh kï j;=r oud .skak ksùuhs' irula jeks 
myiqfjka .,jdoeñhyels we÷ula kï jydu .,jd oeñhhq;=hs' tfia 
ke;sj l,n,ù osjqfjd;a b;d fyd|ska .skak weúf,a' tfia isÿfjkafka 
ÿjk úg .skakg wjYH wï,lr jdhqj jvd fyd|ska ,efnk ksidh'  
 
9'  ,smg msöu iy myklg msöu 

,smg msôkúg .skaor weúf,k w;r myklg msôkúg th ksù 
hkafka wehs@ 
 

.skakla weú,Su hkq wêl ;dmhla msgjk m%;sl%shdjla isÿùuhs' th 
wLKavj mej;Sug kï my; i|yka lreKq fol bIagúh hq;=h' 
 1' m%;sl%shdjg wjYH øjHhka ;sìhhq;=hs' 

 WÞyrK f,i  
  ^w& or iy Tlaiscka 

    ^wd& fmg%,a iy Tlaiscka 
    ^we& .a,sißka iy fldkaäia 
    ^wE& fjä fnfy;a ñY%Kh  
2' ñY%Kfha WIaK;ajh tys Êj,k WIaK;ajh blauúh   
   hq;=h' 

,smg msôkúg or weú,Sug wjYH Tlaiscka jeämqr ,efnk neúka 
fyd|ska weúf,a' myka oe,a, l=vd neúka mykg msôkúg Ë‚lj 
iq<x myrla t,a,ùu ksid WIaK;ajh" Êj,k WIaK;ajfhka my<g 
hk neúka m%;sl%shdj wekysà' tneúka myk ksùhhs' 
 
 
 

10'  or ,sfma oe,a, ly mdgúu 
.Eia ,sfma ks,a oe,a,la ,efnk w;r or,sfma oe,a, ly meyehla 
.kafka wehs@ 

.Eia ,sfmys mQ¾k oykhla isÿjk neúka ks,a oe,a,la ,efí' tysoS 
ldnka fudfkdlaihsâ fyda ldnka wxY= msg fkdjkafka m%udKj;a mßos 
Tlaiscka ,efnk ksidh' ldnka wxY= ;snqkfyd;a oe,a, lymdg fjhs' 
or ,sfmys m%udKj;a mßos Tlaiscka fkd,eîu ksid oe,a, lymdgfõ' 
Bg fya;=j ldnka wxY= mej;Suhs' fï fya;=j ksid Ndckj, oe,s nef|a' 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

126 
127 



 

úÿkeKska f,dj olskak fÊ' à' úfÊr;ak 

14'   YÍr fi!LHh 
1'  YS;lrKhl ;nk,o wdydr 

YS;lrKhl ;nk,o wdydr kej; kej; .ekSfuka YÍr 
fi!LHhg lsishï wys;lr ;;ajhla u;=fõo@ 
 

wdydr YS;lrKh ;=, ;sfnk úg mj;sk my< WIaK;ajh hgf;ys 
nelaàßhdjkays l%shdldß;ajhla isÿfkdfõ' msg;g f.k r;al< jydu 
jd;fha we;s nelaàßhd wdydrhg tlaù jefvkakg mgka.kS' tkï 
wdydr krlaùu fyj;a ms¿Kq ^mskq,a& ùfï l%shdj,sh wdrïNfõ' tu 
wdydr wdmiq YS;lrKhg we;=,a lrñka kej;;a tfia lsÍu iqÿiq 
ke;'  
YS;lrKfha we;s wdydr lSmjrla mdúÉÑ l<hq;= kï l<hq;af;a" 
jrlg wjYH m%udKh muKla bj;g f.k r;alr mdúÉÑhg .ekSuhs' 
myiqu l%uh kï wjYH;djhg iß,k mßos l=vd m%udK iys; Ndck 
lSmhl ;ekam;a lr jrlg tl ne.ska bj;g f.k r;alsÍuhs' 
 
2'  wÉpdre" ¨Kqfoys 

wÉpdre" ¨Kqfoys wdosh f,day n÷kaj, ;eîu kqiqÿiq jkafka 
ukao@ 

wÉpdre j, úkdlsß ñY%j we;' úkdlsßj, jeämqr we;af;a weisála 
wï,hhs' foysj, we;f;a isá%la wï,hhs' fndfyda wï, f,day iu. 
m%;sl%shd lrk neúka wï, ñY% wdydr f,day n÷ka j, oeóu kqiqÿiqh' 
jvd;au iqÿiq jkafka ueá fyda ùÿre n÷kah'  
 
3'  wdydr msiSug jvd iqÿiq Ndck 

wdydr msiSug jvd iqÿiq ;U n÷kao" we¿ñkshï n÷kao" u< 
fkdnef|k jdfka n÷kao ke;fyd;a ueá n÷kao@ 

 
fuysoS lreKq lSmhla ie,ls,a,g .;hq;=j we;' 
n, Yla;sh msßueiSu i|yd" tkï ;dm ydksh wju lr.ekSu i|yd 
ie,lshhq;= jkafka n÷k idÞ we;s øjHfha ;dm ikakdhl;dj iy 
;dm Odß;djhs' jeä jdishla ie,fikafka  jeä ;dm ikakdhl;djla 
iy wvq ;dm Odß;djla we;s Ndck Ndú;fhks' fuu Ndck w;ßka 
jeäu ;dm ikakdhl;djhla ^thermal conductivity& iy wvqu úYsIag 

;dmOdß;djla ^specific heat capacity& mj;skafka ;Uj, ksid ;dm 
ydksh wju jkafka ;U n÷ka j,h'  kuq;a wdydrj, wvx.= ,jK iy 
wï, ^weUq,a& iu. ;U m%;sl%shd lrk neúka ;U Ndck iqÿiq ke;' 
tfiajqjo j;=r r;a lsÍu i|yd tajd iqÿiqh' ó<Õg jeäu ;dm 
ikakdhl;djhla we;af;a we¿ñkshï neúka tajd Ndú;fhka jeä 
jdishla ie,fia' kuq;a we¿ñkshïo foysweUq,a jeks wï, iu. iq¿ 
jYfhka m%;sl%shd lrhs' ;jo tajdfha mDIaGfha iEfok we¿ñkshï 
Tlaihsâ ;=kS ia:rh wdydr iu. uqiqfjhs' tneúka we¿ñkshï Ndcko 
YÍr fi!LHg t;rï ys;lr fkdfõ'  
u<fkdnef|k jdfkaj, ^stainless steel& ;dm ikakdhl;dj iy 
;dmOdß;djo fyd| ;;ajhl mj;sk neúka ;dm ydksh b;d wvqh' 
ridhksl m%;sl%shd isÿfkdjk neúka YÍr fi!LHgo ys;lrh' kuq;a 
u<fkdnef|k jdfka j¾. .Kkdjla fj<|fmdf,a we;'  iuyr nd, 
j¾. wdydr iu. u|jYfhka m%;sl%shd lrk neúka  tajd fjkalr 
y÷kd.ekSu ÿIalrh'  
ueá n÷ka j, ;dm ikakdhl;dj wvq neúka r;aùug jeä ld,hla 
.;fõ' ;dm Odß;dj jeä neúka Ndckh r;aùu i|yd jeä ;dm 
Yla;shla jehfõ' fï fya;= fol ksid n, Yla;s wmf;a hdu jeäh' 
kuq;a lsisu ridhksl m%;sl%shdjla isÿfkdjk neúka YÍr fi!LHhg 
b;d ys;lrh' 
 

4' taâia frda.h" HIV ffjrih 
taâia frda.sfhla fiïm%;sYHdjlska mjd ñh hdyelsh' 

 

HIV ffjrih wdidokh jQ flfkla fyd| YÍr fi!LHhlska 
isáhyelsh' kuq;a fuu ffjrih fya;=fldgf.k YÍrfha iajNdúlj 
mej;s m%;sYla;slrKh b;d ÿ¾j, fjhs' th kej; m%lD;s ;;ajhg 
f.k tau i|yd m%;sldr l%uhla fuf;la fidhdf.k ke;' tneúka 
fl;rï iq¿ frda.hla je<÷k;a Bg úreoaOj igka lsÍfï yelshdjla 
ke;' fiïm%;sYHdjla je<÷fkd;a th W;aikakù ksõfudakshdj u.ska 
ñh hdyelsh' 
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5'  m%;sÔjl T!IO 

m%;sÔjl ^Antibiotics& T!IO jeämqr .eŒu wka;rdÞhl  jkafka 
flfiao@ 
 

m%;sÔjl T!IO ys;=u;hg fkd.;hq;=h' iEuúgu ffjoH Wmfoia u; 
muKla .;hq;=h' fjk;a T!IO j,ska iqjhla fkd,efí kï muKla 
tajd Ndú; l<hq;=hs' hï m%;sÔjlhla Yßrhg yqremqreÿ jqjfyd;a tys 
l%shdldÍ;ajh weKysà' bkamiq tu T!IOfhka lsisu m%fhdackhla 
fkd,efí' 
 
jir lSmhlg fmr wikakg ,enqk m%jD;a;shla fuys ,d bosßm;a lsßu 
iqÿiqh' udf.a ys;jf;la wjux., W;aijhlg iyNd.sjQ nj mjid ta 
ms<sn| jeäúia;r m%ldY lrk,oS' wNdjhg m;ajQfha wjqreÿ 15l muK 
<ufhls' Tyqg fiïm%;sYHdjla je<|S frda.h W;aikakjQ w;r lsisÿ 
T!IOhlg m%;spdr fkdolajñka ñhf.dia we;' ffjoHjrekaf.a 
ks.ukh ù we;af;a Tyq l=vd l, isgu fndfyda m%;sÔjl T!IO Ndú; 
lsÍu ksid th isÿjQnjh' Tyqf.a fouõmshkao th i;H nj wkqu;lr 
we;' 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

15'  idudkH oekSu 
 

1' ÿrl:k wxl Ndú;fhaoS isÿjk jeros 
,xldfõ ¥rl:k wxl ms<sn| ksjeros wjfndaOhla ke;slu ksid 
fndfydafokd wmyiq;djhg m;afjhs' 
 
fuh ,sùug is;ajQfha uE;loS ,enQ w;aoelSula ksidh' oskla wmf.a .ï 
m%foaYfha we;s ffjoH uOHia:dkhl ¥rl:k wxlh uf.a 
fidfydhqßhlf.ka úuiQúg weh lshdisáfha “wfmda taflka jevla kE" 

fldhsu fj,djlj;a .kak nE” hkqfjks' tieKskau  m%YaKh wkqudk 
l< ud fkdïurh úuiQúg" tu wdh;kfhka ksl=;a lrk,o ßisÜm;la 
/f.k wdjdh' tys i|ykaj ;snqfka 0113-0379xx jeks wxl 10la iys; 
fkdïurhls' ud túg tu wxlh fmkajd ÿrl:khg we;=,a lf,a 
l=uk wxloehs úuiQúg weh lSfõ m<uqj flá brg miqj we;s wxl 
we;=,;alr" th wid¾:l jQfhka ish¿u wxl ^wxl 10u&we;=,;a l< 
kuq;a th;a wid:ljQ njh'   
fuysoS isÿjQ jrog" weh muKla fkdj ßisÜmf;ys jeros wdldrhg 

uqøKh l< who j.lshhq;=h' th uqøKh l<hq;=j ;snqfka 0113-0379xx 

f,i fkdj" 011-30379xx hk whqreh' 
wm w;r fjfik whf.ka jeäfofkl=g fï ms<sn|j yß wjfndaOhla 
ke;' tmuKla fkdj uqøs; ßisÜm;a" mß.Kl uqøs; ßisÜm;a" 
kdumqjre iy fjk;a ,shlshú,s j,ska 75] lu ÿrl:k wxl i|ykaj 
we;af;a by; lS jeros wdldrhg nj j.lSfuka hq;=j b;d meyeos,sj 
m%ldY l<yelsh' tmuKla fkdj iEu rEmjdyskS kd,sldjlu jdf.a 
ÿrl:k wxl lshjkafka jeros wdldrhgh' fuu ixfYdaê; wxl l%uh 
y÷kajdoS jir 10 la muK .;ù we;' óg jir lSmhlg fmr kï 95] 
lg jeä m%udKhl  fuu jro olakg ,eìKs' 
by; wxlh i|yd 011 hkq uy-fld<Ug wh;a m%dfoaYSh fla;hhs' 

^Area code& tneúka by; wxlh i|yka l<hq;af;a 0113-0379xx f,i 

fkdj" 011-30379xx hkqfjks'  
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uy-fld<U m%foaYhg wh;a SLT ÿrl:khlska weu;=ula .kakdúg 011 

yer b;sß wxl y; ^30379xx& we;=,al<hq;=h' ›,xldj ;=, fjk;a 
m%foaYhl we;s ÿrl:khla Ndú; lrkafka kï tu wxl oyhu we;=,a 
l<hq;=h' 

›,xldj ;=, ´kEu m%foaYhl we;s SLT fkdjk fjk;a 
fiajdÞhlfhl=g wh;a  ^,xldfn,a" ikafg,a wdoS& ÿrl:khla Ndú; 
lrkafka kï tu wxl oyhu we;=,a l<hq;=h'  
´kEu cx.u ÿrl:khla Ndú; lrkafka kï tu wxl oyhu 

^01130379xx& fyda uq, “0” yer b;sß wxl kuh^1130379xx& we;=,a 
l<hq;=h' 

úfoaYhl isák flfkl=g by; wxlh oshhq;af;a +941130379xx 

hkqfjks' fuys 94 hkq ,xldjg wh;a fla;hhs ^country code&' Ok 

,l=K ^+& fjkqjg we;=,a l<hq;af;a" weu;=u .kak ;eke;a;d isák 

rfÜ isg úfoaY weu;=ï i|yd fjkalrwe;s fla;hhs ^access code&' th 
iEu rggu fmdÿ tlla fkdfõ' ,xldfjka úfoaY weu;=ula .kakdúg 

fuu fla;h “00” fõ'   
  

2'  W.;alu iy nqoaêu;alu 
W.;=ka iefjdu nqoaêu;=ka fkdfõ' 

wm w;r fjfik fndfyda wh is;kafka fkdfhla Wiia úNd. iu;a" 
by< ;k;=re fydnjk wh nqoaêu;=ka lshdh' th jeros woyils' 
fmd;am;a lshùfuka" bf.k .ekSfuka W.;alu ,nd.; yelsh' kuq;a 
nqoaêu;a lu 75]la muK ,efnkafka iycfhkauhs' b;sß fldgi w;a 
oelSfuka iy nqoaêh fufyhùfuka ,nd.kakd m<mqreoafoka ,nd.; 
yelsh' ukaonqoaêl W.;=ka fï woyi ksid ud iu. Wrk jkakg bv 
we; ' 

3' h;=remeos ^motor bicycle& j, m%Odk ,dïmq 

fndfyda h;=remeos osjdld,fha;a m%Odk ,dïmq ^Head Light& 
o,ajdf.k hkafka wehs@ 

uyu. Odjkh lrk jdyk w;ßka l=vdu jdykh h;=remeosh f,i 
ie,lsh yelsh' th m%udkfhka l=vd ksid iuyr wjia:d j,oS wfkla 
ßheÿrkag meyeos,sj fkdfmkSu fya;=fldgf.k ßh wk;=re isÿfjhs' 
m%Odk ,dïmqj o,ajd we;súg wfkla ßheÿrkaf.a wjOdkh jeämqr 
fhduqjk neúka wo ld,fha fndfyda rgj, h;=remeos osjd ld,fha;a 
m%Odk ,dïmq o,ajdf.k Odjkh lrhs' 
 
udf.a w;S; w;aoelSula fuys ,d i|yka lsÍu iqÿiq hhs yefÕa' j¾I 
1970 fkdjeïn¾ 17 jeksÞ miajre 2 g muK udf.a h;=remeosfhka 
wúiaidfõ,a, mdf¾ je,a,ïmsáh fmfofiys we;s wU.y ykaoshg 
,Õdjkúg ógr 100 la muK ÿroS bosßfhka tk fudßia uhsk¾ 
j¾.fha fudag¾ r:hla ÿgqfjñ' uyu. b;d fyd|ska ldmÜlr ;snQ 
w;r uf.a fõ.h me'lsó' 60 l muK úh' yosisfhau tu r:h" ;u 
ol+Kq me;a;g .;a neúka ud is;=fõ wU.y ykaosfha we;s w;=re mdrg 
yrjk njhs' tneúka ud ;rula fõ.h wvqlrñka uf.a ol=Kg .;sñ' 
kuq;a th" ud is;+ mßos w;=re mdrg fkdf.ia kej;;a mdr ueogu .;a 
neúka ug wk;=r je,elaúh fkdyels úh' uf.a ysi tys fndkÜ 
tflys .eà r:hg Wäka f.dia th msgqmig jegqfka fomhska isg.;a 
whqreh' udrl wk;=rla jqj;a ug lsisu ;=jd,hla fkdùh' fudag¾ 
r:fha ßheÿrd lSfõ" h;=remeoshla tknj Tyq kqÿgq nj;a mdf¾ 
n¨l=kla ;snQ ksid r:h ol=Kg .;a njh' wo fuka m%Odk ,dïmqj 
o,ajd ;snqks kï" tu wk;=r isÿfkdjkakg bv;sìk'   

4' .s,kar: j, bosßfhys  
igyka jpkh 

.s,kar: j, bosßfhys AMBULANCE hk jpkh lkmsg fmr,d     

o¾mk m%;sìïnhla ^mirror image& f,i by; i|yka whqre igyka 
lr we;af;a l=ula ksido@ 

;u jdykh msgqmiska .s,kar:hla meñfKkúg ta nj fmfkkafka 

me;s lkakdäh ^side mirror& ;=,skah' o¾mk m%;sìïnhla f,i igyka 
lr we;s tu jpkh me;s lkakdäh ;=,ska fmfkkúg kej; jrla 
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úÿkeKska f,dj olskak fÊ' à' úfÊr;ak 

lkmsg fmrf,k neúka meyeos,sj AMBULANCE hk whqßka fmfka' 
fï fya;=fjka thg biairùu i|yd bvoSfïoS isÿjk m%udoh wjufõ' 

5'  fkdie,ls,a, 
tosfkÞ Ôú;fha mek k.sk fkdfhla .eg¿ wmf.a fkdie,ls,a, 
ksid isÿjk tajd nj fmkajdosh yelsh' iuyr tajd b;du;a ir,h' 
kuq;a bka isÿjk ydksh" lrorh w;s uy;ah' fuh fmd;l ,shkakg 
;rï jeo.;a fohlaoehs Tng isf;kakg mq¿jk kuq;a Tn;a tjeks 
.eg¿jlg uqyqKÿkaúg tfia fkdis;kq we;' my; oelafjkafka ud 
uqyKkÿka iy ud fyd|ska okakd tjeks isoaëka lSmhls' 
 
1' fuh" osk lSmhlg fmr WoEikl we;sjQ b;du ir, isoaêhls' uf.a 
jeäuy,a fidfydhqßh" ÿrl:kfhka ud wu;d j;=r fmdïmh jev 
lrkafk ke;snj mejiqjdh' wjYH fuj,ï /f.k tys f.dia 
mÍËdl<úg fmkqfka úÿ,sh imhk fmakqj ^Plug& ;oska iúlr 
fkd;snQ njh' fjk;a lsis jrola fkd;snqks' 
 
hï WmlrKhla yßyeá l%shd fkdlrhs kï" fjk; flfkl=f.a 
iydh me;Sug fmr" úÿ,sh ;sfnkjdoehs n,kak' fojkqj fmakqj 

^plug& yßhdldrj iúù we;ao" iqúph yßyeá we;ao hkdoS Tng 
myiqfjka l<yels msßlaiSï lrkak'   
 
2' oskla uf.a ;j;a ys;jf;la" ;u jdykh ol=Kg yerùu 
i|yd ol=fKa is.ak,a ,hsÜ oeuQúgu ol=‚ka biair l< 
jdykhl isáflfkla “uy;a;h biairy ol=Kg miai jugo” 
hkqfjka lE.id we;' jydu jdykh kj;ajd mÍËdl<úg oel 
we;af;a msgqmi ix{d wdf,dal udreù l%shd lrk njh' fmrosk 
.rdchlg f.dia hï w¨;ajeähdjla lsÍfïoS th isÿù we;' 
.rdchlg f.dia hula lf<a kï" iEuúgu bka msgùug fmr 
ish,a, ;ud úiskau mÍËdlr ne,shhq;=h'  
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