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05
fN!;sl úoHdj

m%ldY úoHdj

5'1 wdf,dal mrdj¾;kh

w÷f¾ § wmg lsisjla oel.; fkdyels h' Bg fya;=j oDIaál ixfõokh we;s ùu 

i|yd wdf,dalh wjYH ùu hs' wmg hï jia;=jla fmfkkafka tys isg wfma weia 

fj; wdf,dalh meñfKkafka kï muKs'

bámkaoï oe,a,la fyda úÿ,s nqnq<la jeks wdf,dalh ksl=;a lrk jia;= §ma; jia;= kï 

jk w;r wmg tajd fmfkkafka tajdfha isg wfma weia fj; wdf,dalh meñfKk 

neúks' wdf,dalh ksl=;a fkdlrk tkï w§ma; jia;= wmg fmfkkafka iQ¾hhdf.ka 

fyda lD;%su wdf,dal m%Njhkaf.ka ksl=;a lrk wdf,dalh tu jia;= u; m;s; ù bka 

mrdj¾;kh ù wmf.a weia fj; meñKSfuks'

wei§ma; jia;=jla 

^iQ¾hhd&

w§ma; jia;=jla

 5'1 rEmh - §ma; iy w§ma; jia;= weig o¾Ykh ùu

iuyr jia;= ;=<ska wdf,dalh .uka lrhs' tajd mdroDYH øjH fõ' ^ksoiqka( wj¾K 

ùÿre" fmd,s;Ska& hula ;=<ska wdf,dalh .uka fkdlrkafka kï th mdrdkaO 

jia;=jls ^ksoiqka( .,la" .fvd,la&' ;j;a iuyr øjH ;=<ska wdf,dalh wúêu;a 

f,i ÈYdj fjkia lr.ksñka .uka lrk w;r tfia meñfKk wdf,dalh u.ska 

jia;+ka meyeÈ,s j y÷kd.; fkdyels h' tn÷ øjH mdrNdil øjH fõ ^ksoiqka( áIQ 

lvodis" f;,a lvodis&' 

wdf,dalh .uka lrk ÈYdj oelaùu i`oyd B ysila iys;j w`Èkq ,nk ir, f¾Ldjlska 

wdf,dal lsrKhla ksrEmKh lrkq ,efí' fuys § lsrKfha ÈYdj fmkaùu i|yd B 

ysi w;HjYHfhkau ;sìh hq;= h'

			   wdf,dal lsrKhla		
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lsrK iuQyhla y÷kajkafka loïnhla kñks' iudka;r jQ lsrK iuQyhla tla jQ 

úg iEfokafka iudka;r loïnhls' wdf,dal lsrK hï ;eklg tl;= jk wkaoug 

.uka .kakd lsrK ksid iEfokafka wNsidÍ loïnhls' hï ;eklska bj;g úys§ 

hk wkaoug .uka .kakd lsrK ksid iEfokafka wmidÍ loïnhls'

	  5'2 rEmh - wdf,dal loïn

 wNsidÍ loïnhla	  wmidÍ loïnhla 	  iudka;r loïnhla

oeka wms óg fmr fY%a‚j, § bf.k .;a ;, o¾mKj,ska isÿ jk mrdj¾;kh 

(reflection) fláfhka úuid n,uq'

uqyqK n,k lKaKdä wm fyd¢ka okakd ;, o¾mK fõ' ;, o¾mKhl mDIaGh 

u; m;s; jk wdf,dal lsrK wdmiq yeÍ .uka lsÍu mrdj¾;kh kñka ye¢kafõ' 

;, o¾mKhla u; ,ïnlj m;kh jk wdf,dal lsrKhla ^AB& mrdj¾;kh jk 

whqre 5'3 rEmfha oelafõ' tys mrdj¾;s; lsrKh BA fõ'

 5'3 rEmh - ;, o¾mKhg ,ïnlj m;kh jk wdf,dal lsrKhla 

mrdj¾;kh jk wdldrh

M

B

N

A

²	 5'4 rEmfhys MNj,ska oelafjkafka ;, o¾mKhls' AB hkq o¾mKfha mrdj¾;k 

mDIaGfha B ,laIHh u; m;s; jk lsrKhls' tkï AB lsrKh fuys m;k 

lsrKhhs' tu lsrKh BC Tiafia mrdj¾;kh fõ' 

²² BXj,ska oelafjkafka m;k ,laIHfha § o¾mKhg ,ïnlj w¢k ,o uk#l,ams;  

f¾Ldjls' th y÷kajkafka m;k ,laIHfha wNs,ïnh kñks' 

²	 m;k lsrKh iy wNs,ïnh w;r fldaKh m;k fldaKh ^i& kñka ye¢kafõ' 

wNs,ïnh iy mrdj¾;k lsrKh w;r fldaKh mrdj¾;k fldaKh ^r& kñka 

ye¢ka fõ'

 5'4 rEmh - ;, o¾mKhg wdk;j m;kh jk 

wdf,dal lsrKhla mrdj¾;kh ùu

MN 	- 	;, o¾mKh 

AB 	 - 	m;k lsrKh 

Bc 	 - 	mrdj¾;k lsrKh 

BX 	 - 	m;k ,laIHfha wNs,ïnh 

ABX 	- 	m;k fldaKh ^i&
cBX - mrdj¾;k fldaKh ^r& 

M

B

N C

X

A

i
r
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mrdj¾;k kshu (laws of reflection) folla Tn óg fmr bf.k f.k we;'

m<uq jk kshuh

m;k lsrKh;a" mrdj¾;k lsrKh;a" m;k ,laIHfha § mDIaGhg we¢ wNs,ïnh;a 

hk fïjd tl u ;,hl mj;shs'

fojk kshuh

m;k fldaKh;a mrdj¾;k fldaKh;a tlsfklg iudk h'

tkï i = r f,i mj;S'

;, o¾mKhla bÈßfha we;s ,laIHuh jia;=jl m%;sìïnh iEfok wdldrh ms<sn| j 

Tn bf.k f.k we;s lreKq fláfhka úuid n,uq'

5'5 rEmh - ;, o¾mKhla bÈßfha we;s jia;=jl m%;sìïnh iEfok wdldrh

M
I O

A

C B

D
N

m%;sìïnh ,laIHuh jia;=j

5'5 rEmfha MN kï ;, o¾mKh bÈßfha O kue;s ,laIHuh jia;=j we;' O isg 

o¾mKh fj; tk lsrK 2la OA yd OCj,ska oelafõ' tu lsrK ms<sfj<ska AB iy 

CD Tiafia mrdj¾;kh ù ksÍlaIlhdf.a wei fj; meñfKa' 

fuu lsrK fol muKla fkdj O isg o¾mKh fj; tk fndfyda lsrK fufia 

mrdj¾;kh ù ksÍlaIlhdf.a wei fj;g meñfKa' 

ksÍlaIlhdf.a weig fuu lsrK fmfkkafka I kï ,laIHfha isg tkakdla fuks' 

tneúka O kï jia;=j Iys ;sfnkakdla fuka ksÍlaIlhdg fmfkhs' 

²	 i;H jYfhkau wdf,dalh fuu m%;sìïnfha isg fkdmeñfKa' wdf,dal lsrK" 

fuu m%;sìïnh we;s jk ia:dkfha fkdue;s fyhska tu m%;sìïnh ;srhla u; 

,nd .; fkdyels h'

²	 tu ksid fuu m%;sìïnh w;d;aúl m%;sìïnhla f,i ye`oskafõ'  

²	 ;, o¾mK bÈßfha ;nk ,o jia;=j,ska iEfok iEu m%;sìïnhla u w;d;aúl h' 

²	 o¾mKfha isg jia;=jg we;s ÿr ^jia;= ÿr&" o¾mKfha isg m%;sìïnhg we;s ÿrg 

^m%;sìïn ÿrg& iudk fõ'

²	 ;, o¾mKj,ska iEfok m%;sìïn" jia;=j yd i¾jiu fõ' kuq;a" m%;sìïnh 

md¾Yaúl f,i wmj¾;kh fõ' tkï" m%;sìïnh fmfkkafka me;s udre ù h' 
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AMBULANcE hk moh .s,ka r:fha bÈßmi ,shd 

;sfnkafka fkdmsgg ( AMBULANcE ) h' kuq;a jdykhla 

msgqmi .s,ka r:hla hk úg bÈßmi jdykfha ßheÿrdg 

Tyq bÈßfha ;sfnk ;, o¾mKfhka AMBULANcE 

hkak kshu whqßka fmfka' 

5'2 jl% ^f.da,Sh& o¾mK 

 r:hla mojk úg r:h fome;af;a msgqmi 

ud¾.h" l=vdjg meyeÈ,sj ßhÿrdg 

n,d.ekSug jdykj, me;s o¾mK f,i 

W;a;, o¾mK kï jl% o¾mK j¾.h fhdod 

.kakd nj Tn óg fmr bf.kf.k we;' 

túg ßheÿrdg tu o¾mK foflka r:h 

fome;af;a msgqmi ud¾.h meyeÈ,sj fmfka' 

úYd, m%foaYhla o¾mKh ;=< l=vdjg 

fmfkk ksid ßheÿrdg th myiqjla jkafka 

h' fjf<oie,aj, wdrlaIdj i|yd úYd, m%foaYhla ne,Sug o W;a;, o¾mK Ndú; 

lrkq ,efí' 

oka; ffjoHjre" frda.Skaf.a uqLh mÍlaId lsÍfï 

§ o;a úYd, lr n,d .ekSug wj;, o¾mK kï 

jl% o¾mK j¾.hla Ndú; lrk nj o Tn óg fmr 

bf.k f.k we;' 

/jq, lemSfï § uqyqK ne,Su i|yd o fuu wj;, 

o¾mK Ndú; fõ' fuu wjia:d fofla § u" tu 

wj;, o¾mKj,ska jia;=jla úYd, ù fmkSfï .=Kh m%fhdackhg .efka'  

f.da,Sh wj;, o¾mK ;=<ska jia;=jla úYd, ù fmkSu;a W;a;, o¾mK ;=<ska 

jia;=jla l=vd ù fmkSu;a 5'6 rEmfhka oelafõ'

5'6 rEmh - wj;, iy W;a;, o¾mKj,ska jia;=jl m%;sìïnh úYd, ù iy l=vd ù fmkSu

wj;, o¾mK W;a;, o¾mK
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oeka wms jl% o¾mK ms<sn| j jeäÿrg;a úuid n,uq' 

mrdj¾;k mDIaGh jl%j msysá o¾mK" jl% o¾mK (curved mirrors) kï fõ' jl% 

mDIaGh f.da,hl fldgila kï tu jl% o¾mKh f.da,Sh o¾mKhla f,i ye¢kafõ' 

jl% o¾mK m%Odk j¾. folla we;'  

wj;, 
o¾mKhla

W;a;,
o¾mKhla

 

	 1'  wj;, o¾mK ^concave mirrors&
	 2'  W;a;, o¾mK ^convex mirrors&             

wj;, o¾mKj, mrdj¾;k mDIaGh jl%j we;=<g fkrd 

f.dia we;' W;a;, o¾mKj, mrdj¾;k mDIaGh jl%j 

bÈßhg fkrd f.dia we;'

f.da,Sh jl% o¾mK" uk#l,ams;  f.da,hl fldgia n÷ nj 5'7 rEm igykaj,ska 

fmfkkq we;'

5'7 rEmh - jl% o¾mKj, jl%;d flakaøh" O%ejh yd m%Odk wlaIh

c
m%Odk wlaIh

c

wj;, 

mDIaGh
W;a;, mDIaGh

m%Odk wlaIh

O%ejhP
jl%;d 

flakaøh

c
P

O%ejh

jl%;d 
flakaøh

 

²	 f.da,Sh o¾mK wh;a jk tla tla f.da,fha flakaøh ^C&  o¾mKfha jl%;d flakaøh 

(centre of curvature) f,i ye¢kafõ' 

²	 jl% o¾mKhl újrfha yß ueo ,laIHh ̂P& o¾mKfha O%ejh  (pole) f,i ye¢kafõ' 

²	 jl% o¾mKhl O%ejh (P) yd jl%;d flakaøh ^C& hd l< úg ,efnk f¾Ldj m%Odk 

wlaIh f,i ye¢kafõ' 

²	 m%Odk wlaIh hkq Pys § o¾mK mDIaGhg w¢k ,o ,ïn f¾Ldjls' 

5'2'1 jl% o¾mKj, kdNsh 

m%Odk wlaIh Èf.a tk wdf,dal lsrKhla i|yd m;k fldaKh Y=kH jk w;r ta 

wkqj mrdj¾;k fldaKh o Y=kH fõ' tksid 5'8 rEmfha oelafjk mßÈ m%Odk wlaIh 

Èf.a o¾mKh fj; tk wdf,dal lsrK tu wlaIh Èf.a u wdmiq mrdj¾;kh fjhs' 

m%Odk wlaIhg iudka;rj wj;, o¾mKhla fj; meñfKk lsrK" mrdj¾;kh 

ùfuka miqj m%Odk wlaIh u; tla ,laIHhl § yuq jk wdldrhg .uka lrhs' fuu

,laIHfha tu lsrK m;s; jk fia mDIaGhla ^;srhla& ;enqfjd;a ta u; b;d §ma; 

l=vd wdf,dal ,mhla iEfokq we;' 5'8 rEmfha F f,i kïlr we;s fuu ,laIHh 

o¾mKfha kdNsh (focus) f,i ye¢kafõ'
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P CF

kdNsh

5'8 rEmh - iudka;r wdf,dal loïnhla mrdj¾;kh ùfuka miq wNsirKh ùu

W;a;, o¾mK iïnkaOfhka fuh fln÷ oehs fidhd n,uq' 5'9 rEmfha mßÈ W;a;, 

o¾mKfha m%Odk wlaIhg iudka;rj meñfKk lsrK" o¾mKh u; m;kh jQ miqj 

mrdj¾;kh ù .uka lrkafka wmidÍjhs' tu wmidß mrdj¾;k lsrK fmfkkafka  

Fys ^kdNsfhys& isg meñfKkakdla fuks' 

m%Odk wlaIh

C F P

5'9 rEmh - iudka;r wdf,dal loïnhla mrdj¾;kh ùfuka miq wmirKh ùu 

f.da,Sh o¾mKhl kdNsh msysgkafka tys O%ejh iy jl%;d flakaøh hd lrk 

f¾Ldfõ uOH ,laIHfha h' O%ejfha isg kdNshg we;s ÿr tu o¾mKfha kdNSh 

ÿr (focal length) kñka ye¢kafõ' O%ejfha isg jl%;d flakaøhg we;s ÿr jl%;d 

wrh (radius of curvature) kï fõ' jl%;d wrh ^r& kdNSh ÿr ^f& fuka yßhg u 

fo.=Khls'

5'2'2 wj;, o¾mKj,ska isÿ jk mrdj¾;kh 

5'10 rEmh - wj;, o¾mKfha m%Odk wlaIh 

Èf.a tk lsrKhl mrdj¾;kh

o¾mK ;,h

P

 

(i) 	wj;, o¾mKhl m%Odk wlaIh Èf.a 

o¾mKh fj; meñfKk lsrK mrdj¾;kh 

ù tu wlaIh Èf.a u wdmiq .uka lrhs' 

lsrK igykla ks¾udKh lsÍfï § O%ejh 

yryd ^P& m%Odk wlaIHhg we`È wNs,ïn 

f¾Ldfjka ^o¾mK ;,fhka& mrdj¾;kh 

jk f,i lsrK w`Èkq ,efí'
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F

5'11 rEmh -	 wj;, o¾mKhl m%Odk wlaIhg 

iudka;rj tk lsrKhl mrdj¾;kh

(ii)	wj;, o¾mKhl m%Odk wlaIhg 

iudka;rj meñfKk lsrK" o¾mKh 

u; m;kh jQ miqj mrdj¾;kh ù 

hkafka kdNsh yryd h' 

P CF

5'12 rEmh - wj;, o¾mKhl kdNsh yryd tk 

wdf,dal lsrKhl mrdj¾;kh

 

(iii) kdNsh yryd wj;, o¾mKhla fj; 

meñfKk lsrK" mrdj¾;kh ù m%Odk 

wlaIhg iudka;rj .uka lrhs' 
		        

 

5'13 rEmh - wj;, o¾mKhg jl%;d flakaøh 
yryd tk wdf,dal lsrKhl 
mrdj¾;kh

P
CF

(iv)	 jl%;d flakaøh ^C& yryd o¾mKh 

fj; meñfKk lsrK jl%;d flakaøh 

yryd u mrdj¾;kh ù hhs' fuhg 

fya;=j jl%;d flakaøfha isg o¾mK 

mDIaGhg w¢k ´kEu f¾Ldjla o¾mK 

mDIaGhg ,ïnl ùuhs' 

P

5'14 rEmh - 	wj;, o¾mKhl m%Odk wlaIhg 
hï fldaKhlska wdk;j tk 
lsrK mrdj¾;kh jk wdldrh

m;k lsrK
h

m%Odk wlaIh

mrdj¾;k lsrKh

r
i

 

(v) 	m%Odk wlaIhg hï fldaKhlska 

wdk; j o¾mKfha O%ejh fj; 

meñfKk lsrK tu fldaKhg iudk 

fldaKhlska hq;=j mrdj¾;kh fõ' 

	 i = r
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igyk

^1&	 m%Odk wlaIh Èf.a meñfKk lsrK mrdj¾;kfhka miq tu wlaIh Èf.a u 

bj;g .uka lrhs' 

^2&	m%Odk  wlaIhg iudka;rj meñfKk lsrK mrdj¾;kfhka miq kdNsh yryd 

.uka lrhs' 

^3& 	jl%;d flakaøh yryd meñfKk lsrK mrdj¾;kfhka miq jl%;d flakaøh 

yryd u .uka lrhs' 

wj;, o¾mKj,ska iEfok m%;sìïn

;, o¾mKhla Tfí uqyqK bÈßfha ;nd.;a úg Tfí Ôjudk m%udKfha m%;sìïnhla 

Tng oel .; yels fõ' 

5'15 rEmh - wj;, o¾mKhlska uqyqK 
úYda, ù fmkSu

wj;, o¾mKhla f.k tys kdNsfha ÿrg jvd 

wvq ÿrlska uqyqK bÈßfha th ;nd f.k th 

;=<ska n,kak' Tng uqyqfKa w;d;aúl" Wvql=re" 

úYd,s; m%;sìïnhla oel.; yels h'

oeka wms wj;, o¾mKhl kdNSh ÿr fiùug 5'1 ls%hdldrlfuys fhfouq'

wjYH øjH ( wj;, o¾mKhla" iqÿ ;srhla' 

²² ldurhl cfka,h újD; lrkak'

²² 5'16 rEmfha mßÈ tu ldurh ;=< isg wj;, o¾mKhla újD; cfka,h foig 

fhduq lrf.k w,a,df.k isákak' 

²² wj;, o¾mKhg bÈßfhka iqÿ lvodishla jeks ;srhla w,a,df.k wj;, 

o¾mKh iSreudre lr cfka,fhka msg; ÿßka msysá o¾Ykhl m%;sìïnhla tu 

;srh u; ,nd .kak' 

²² ;srh u; ,nd .; yels ksid tu m%;sìïnh ;d;aúl m%;sìïnhls' 

²² b;d u meyeÈ,s hál=re l=vd m%;sìïnhla ^PdhdrEmhla jeks& ;srh u; ,efnk 

wjia:dfõ ;srh yd wj;, o¾mKh w;r ÿr uek .kak' 

fuys § ÿßka msysá jia;=jlska tk lsrK tlsfklg iudka;r lsrK f,i ie<lsh 

yels ksid wj;, o¾mKfha isg m%;sìïnhg we;s ÿr wdikak jYfhka o¾mKfha 

kdNSh ÿr f,i ie<lsh yels h'

5'1 l%shdldrlu
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wj;, o¾mKh

m%;sìïnh

5'16 rEmh - wj;, o¾mKhl o< kdNSh ÿr fiùu

kdNSh ÿr

bámkaoï oe,a,la jia;=j jYfhka fhdod f.k wj;, o¾mKhlska iEfok m%;sìïn 

wOHhkh lsÍug 5'2 ls%hdldrlfuys fhfouq' 

wjYH øjH ( wj;, o¾mKhla" wdOdrlhla" bámkaoula' 

²² wj;, o¾mKh wdOdrlhl isria f,i iú lr .kak'  

²² 5'1 ls%hdldrlfï mßÈ wj;, o¾mKfha o< kdNSh ÿr fidhd .kak'

²² wj;, o¾mKfha o< kdNSh ÿr fuka mia .=Khl muK ÿrla o¾mKhg 

bÈßfhka o m%Odk wlaIhg iómfhka o jk fia bámkaoï oe,a,la ;nkak' 

²² m%Odk wlaIhg iómj thg ,ïnl jk fia ;srhla ;nd bámkaoï oe,af,a 

;shqKq m%;sìïnhla ;srh u; ,efnk f;la ;Srh iSreudre lrkak' 

²² wj;, o¾mKh wdikakhg jia;=j l%ufhka f.k tñka úúO ia:dkj, § 

m%;sìïnh wOHhkh lrkak' 

²² wj;, o¾mKh wi<skau bámkaou ;enQ úg ;srh u; tys m%;sìïnhla ,nd.; 

yels oehs ksÍlaIKh lrkak'

5'2 l%shdldrlu

      

wj;, o¾mKhla bÈßfha jia;=jla msysgk ia:dkh wkqj m%;sìïnh iEfok ia:dkh" 

m%;sìïnfha iajNdjh yd m%;sìïnfha m%udKh fjkia fõ'

²² wj;, o¾mKj,ska iEfok m%;sìïn i|yd lsrK igyka we£u

o¾mKh bÈßfhka we;s ,laIHhlska msg jk lsrK folla o¾mKfhka mrdj¾;kh 

ùfuka miq kej; tu lsrK yuq jk ^fyda wdmiq È.= l< wdf,dal lsrK yuq jk& 

ia:dkfha tys m%;sìïnh msysghs' 

m%Odk wlaIh u; isria j ;enQ jia;=jl m%;sìïnh we;sjk ia:dkh fidhd .ekSu 

i|yd jia;=fõ mdofha isg iy jia;=fõ ysfia isg tk lsrK fjk fjku i,ld 

ne,sh hq;= h'

jia;=fõ mdoh m%Odk wlaIh u; msysgd we;akï" tys isg tk lsrK ish,a, m%Odk 

wlaIh Èf.a meñfKhs' tu ksid jia;=fõ mdofha m%;sìïnh iEfokafka m%Odk 

wlaIh u; h' 
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tu ksid m%Odk wlaIh u; ;enQ isria jia;=jl m%;sìïnh tys m%Odk wlaIh u; u 

isria j msysg hs' 

tu ksid jia;=fõ m%Odk wlaIh u; isriaj ;enQ jia;=jl m%;sìïnh fidhd .ekSug 

tys YS¾Ifhka msgjk lsrK i|yd muKla lsrK igyka we£u m%udKj;a h' 

fï ks¾udKh i|yd 107 msgqfjys i|yka igyfka olajd we;s lsrKj,ska iqÿiq 

´kEu lsrK folla Ndú; l< yels h' 

fuys § mrdj¾;s; lsrK fol tlsfkl lefmk ia:dkfha jia;=fõ ysfiys m%;sìïnh 

iEfohs'

wj;, o¾mKh bÈßfha jia;=j msysgk ia:dkh wkqj we;s jk m%;sìïnfha iajNdjh 

wOHhkh i|yd lsrK rEm igykla Ndú; l, yels h' 

1'  kdNsh yd o¾mKh w;r jia;=j ;nd we;s úg 

kdNsh yd o¾mKh w;r jia;=j ;nd we;s úg m%;sìïnh ;srhla u;g ,nd .; 

fkdyels h' tkï fï wjia:dfõ ;d;aúl m%;sìïnhla fkdiEfoa' fï wjia:dfõ § 

iEfok m%;sìïnh n,d .; yelafla o¾mKh ;=<ska ne,Sfuks' 

fuu wjia:dfõ § m%;sìïnh msysgk ia:dkh fidhd .ekSu i|yd jia;=fõ ysfiys 

isg tk lsrK folla i,luq' 

5'17 rEmfha fmkajd we;s wdldrhg" bka tlla m%Odk wlaIhg iudka;rj tk 

lsrKhla iy wfkl jl%;d flakaøh yryd hk lsrKhla f,i f;dard.ekSu myiq 

h' m%Odk wlaIhg iudka;rj tk lsrKh mrdj¾;kfhka miqj kdNsh yryd hk 

f,i;a" jl%;d flakaøh yryd tk lsrKh mrdj¾;kfhka miqj tu ud¾.fha u 

.uka .kakd f,i;a we|" tu lsrK fol wdmiq miq mig Èla lsÍfuka rEmfha olajd 

we;s wdldrhg lsrK fol tlsfkl lefmk ,laIHh fidhd.; yels h' 

fuu ,laIHh jia;=fõ ysfiys m%;sìïnh msysgk ia:dkh hs'

jia;=j

w;d;aúl m%;sìïnh

CFOPI 

5'17 rEmh - kdNshg jvd wvq ÿrlska we;s jia;=jl m%;sìïnh iEfok wdldrh 
 

jia;=j" kdNsh yd o¾mKh ̂ o¾mKfha O%ejh& w;r we;s úg iEfok m%;sìïn jia;=jg 

jvd úYd, h' w;d;aúl h' Wvql=re h' /jq, lemSfï § uqyqK ne,Su i`oyd wj;, 

o¾mKhla Ndú; jkafka fuu wdldrhg h'
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2'  jia;=j kdNsh u; we;s úg

kdNsh u; we;s jia;=jl m%;sìïnh we;s jkafka wkka;fha h' 5'18 rEmfha fmkajd 

we;s wdldrhg lsrK foll .uka ud¾. ie,lSfuka fï nj fmkaúh yels h' 

iudka;r lsrK fol wkka;fha § yuq fõ hehs is;=jfyd;a th m%Odk wlaIh yryd 

mrdj¾;kh jk lsrKh iu. idok m%;sìïnh hál=re jk w;r th b;du;a úYd, 

m%;sìïnhls' 

CFP

jia;=fõ m%;sìïnh 

wkka;fha iEfoa

5'18 rEmh - kdNsh u; we;s jia;=jl m%;sìïnh iEfok wdldrh 

3'  jia;=j jl%;d flakaøh iy kdNsh w;r we;s úg 

jia;=fõ ysfia isg m%Odk wlaIhg iudka;rj tk lsrKhla iy jl%;d flakaøh 

yryd .uka lrk lsrKhla ie,lSfuka jia;=j jl%;d flakaøh iy kdNsh w;r 

we;s úg m%;sìïnh msysgkafka jl%;d flakaøhg wE;ska nj fmkaúh yels h' th 

jia;=jg jvd úYd," hál=re ;d;a;aúl m%;sìïnhls' fï i|yd lsrK igyk 5'19 

rEmfha fmkajd we;' 

jia;=j

m%;sìïnh
CFP

5'19 rEmh - jl%;d flakaøh yd kdNsh w;r we;s jia;=jl m%;sìïnh iEfok wdldrh

4'  jia;=j  jl%;d flakaøh u; we;s úg 

jia;=j jl%;d flakaøh u; ;nd we;s úg m%;sìïnh fidhd .ekSu i|yd jia;=fõ 

ysfia isg kdNsh yryd tk lsrKhla iy m%Odk wlaIhg iudka;rj tk lsrKhla 

fhdod .ksuq'
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CF

m%;sìïnh

jia;=j

5'20 rEmh - jl%;d flakaøh u; jQ jia;=jl m%;sìïnh iEfok wdldrh

5'20 rEmfha fmkajd we;s wdldrhg kdNsh yryd tk lsrKh mrdj¾;kfhka miqj 

m%Odk wlaIhg iudka;rj .uka lrk w;r m%Odk wlaIhg iudka;rj tk lsrKh 

mrdj¾;kfhka miqj kdNsh yryd hhs' fuu lsrK fol tlsfkl lefmkafka 

jl%;d flakaøhg isriaj my<ska msysá ,laIHhl § nj;a" m%;sìïnfha Wi jia;=fõ 

Wig iudk nj;a fmkaúh yels h' fuu m%;sìïnh o hál=re ;d;a;aúl m%;sìïnhls' 

5'  jia;=j jl%;d flakaøhg jvd wE;ska we;s úg 

fuu wjia:dfõ § m%;sìïnh msysgk ia:dkh fidhd .ekSu i|yd jia;=fõ ysfiys 

isg tk lsrK folla i,luq' 

5'21 rEmfha fmkajd we;s wdldrhg" bka tlla m%Odk wlaIhg iudka;rj tk 

lsrKhla iy wfkl jl%;d flakaøh yryd hk lsrKhla f,i f;dard.ekSu 

myiq h' m%Odk wlaIhg iudka;rj tk lsrKh mrdj¾;kfhka miqj kdNsh yryd 

hk f,i;a" jl%;d flakaøh yryd tk lsrKh mrdj¾;kfhka miqj tu ud¾.fha u 

.uka .kakd f,i;a we£fuka tu lsrK fol tlsfkl lefmk ,laIHh fidhd.; 

yels h' fuu ,laIHh jia;=fõ ysfiys m%;sìïnh msysgk ia:dkh hs' 

fuys § m%;sìïnh iEfokafka C yd F w;r h' th jia;=jg jvd l=vd" ^W!ks;& 

hál=re" ;d;a;aúl m%;sìïnhls'

CF

m%;sìïnh

jia;=j

5'21 rEmh - jl%;d flakaøhg wE;ska msysá jia;=jl m%;sìïnh iEfok wdldrh
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6' jia;=j b;d wE;ska we;s úg

b;d wE;ska msysá jia;=jl m%;sìïnh iEfokafka kdNsh u; jk w;r th o¾mKfha 

isg jia;=j msysá me;af;a u msysá" jia;=jg jvd b;du;au l=vd" hál=re m%;sìïnhla 

fõ' fuh ;srhla u;g .; yels m%;sìïnhla fõ' tu ksid th ;d;a;aúl m%;sìïnhla 

fõ'  

wj;, o¾mKhlska m%;sìïn iEfok wdldrh 5'1 j.=fõ oelafõ'

j.=j 5'1 - wj;, o¾mKhlska m%;sìïn iEfok wdldrh 

jia;=fõ msysàu
m%;sìïnfha 

msysàu

;d;a;aúl 
w;d;a;aúl 

nj

Wvql=re 
hál=re 

nj

jia;=jg jvd 
úYd, o l=vd o 

hk j.

kdNSsh ÿrg wvq 

ÿrlska

ldpfha isg 

jia;=jg we;s 

ÿrg jvd jeä 

ÿrlska o¾mKh 

;=<ska ne,Sfuka 

fmfka

w;d;a;aúl Wvql=re
jia;=jg jvd 

úYd, hs

kdNsh u; wkka;fhys

kdNSh ÿrg jeä 

uq;a kdNSh ÿr 

fuka fo.=Khlg 

wvq ÿrlska

kdNSh ÿr fuka 

fo.=Khg jeä 

ÿrlska

;d;a;aúl hál=re
jia;=jg jvd 

úYd, hs

kdNSh ÿr fuka 

fo.=Khla ÿßka

kdNSh ÿr fuka 

fo.=Khl 

ÿrlska

;d;a;aúl hál=re
jia;=j yd tl 

u ;rfï

kdNSh ÿr fuka 

fo.=Khlg jeä 

ÿrlska

kdNSh ÿr;a 

kdNSh ÿr fuka 

fo.=Khla w;r 

ÿrlska

;d;a;aúl hál=re
jia;=jg jvd 

l=vd hs

b;d wE; ÿrlska m%Odk kdNsfhys ;d;a;aúl hál=re

jia;=jg jvd 

fnfyúka 

l=vd hs
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5'2'3 W;a;, o¾mKj,ska isÿ jk mrdj¾;kh

F C

(b) m%Odk wlaIhg iudka;rj meñfKk lsrK

F C

(a) m%Odk wlaIh Èf.a meñfKk lsrK

5'22 rEmh - W;a;, o¾mKhlska wdf,dal lsrK mrdj¾;kh jk wdldrh

(c) kdNsh fj; meñfKk lsrK

F C F C

(d) jl%;d flakaøh fj; meñfKk lsrK

 

W;a;, o¾mKhlska wdf,dalh mrdj¾;kh jk wdldrh 5'23 rEmfha olajd we;' 

(i)	 W;a;, o¾mKhl m%Odk wlaIh Èf.a o¾mKh fj; tk lsrK mrdj¾;kh ù 

tu wlaIh Èf.au wdmiq .uka lrkq ,efí ^(a) rEmh&' 

(ii)	 m%Odk wlaIhg iudka;r j  meñfKk  lsrK o¾mKh u; m;kh ù wmidÍj 

mrdj¾;kh fõ' tu wmidÍ lsrK fmfkkafka o¾mKh ;=< m%Odk wlaIh u; 

tla ,laIHhl isg tkakdla fuka ^(b) rEmh& tu ,laIHh tys kdNsh fõ' 

(iii)	 W;a;, o¾mKfha kdNsh fj;g tkakdla fuka meñfKk lsrK ^(c) rEmh& 

mrdj¾;kh ù m%Odk wlaIhg iudka;rj .uka lrhs' 

(iv)	 jl%;d flakaøh fj;g tkakdla fuka meñfKk lsrK  ^(d) rEmh& mrdj¾;kh 

ù wdmiq tu ud¾.h Èf.a u .uka lrhs' fuhg fya;=j jl%;d flakaøfha isg 

o¾mK mDIaGhg w¢k ´kEu f¾Ldjla o¾mK mDIaGhg ,ïnl ùuhs'

W;a;, o¾mKj,ska iEfok m%;sìïn 

W;a;, o¾mKhla Tfí uqyqK bÈßfha ljr ÿrlska ;nd ne¨j;a Tfí uqyqKg jvd  

l=vd Wvql=re w;d;aúl m%;sìïnhla oel .; yels fõ' 

bámkaoï oe,a,la jia;=j jYfhka fhdodf.k W;a;, o¾mKhlska iEfok m%;sìïn 

wOHhkh lsÍug 5'3 ls%hdldrlfuys fhfouq'

wjYH øjH ( W;a;, o¾mKhla" wdOdrlhla" bámkaoula' 

²² 5'2 ls%hdldrlfï § fuka wj;, o¾mKh fjkqjg W;a;, o¾mKhla fhdodf.k 

mÍlaIKh kej; lsÍug W;aidy lrkak' 

5'3 l%shdldrlu
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bámkaoï oe,af,a lsisu msysàula i|yd ;srh u; m%;sìïnhla ,nd .ekSug Tng 

fkdyels jkq we;' 

²² W;a;, o¾mKh ;=<ska m%;sìïn ,nd .ekSug W;a;, o¾mKh ;=<ska bámkaou 

foi ne,sh hq;=h' 

W;a;, o¾mKhla bÈßfha ljr ÿrlska bámkaoï oe,a, ;nd ne¨j;a o¾mKh ;=<ska 

l=vd" Wvql=re" w;d;aúl m%;sìïnhla Tng oel .ekSug yels jkq we;'

W;a;, o¾mKhla bÈßfha ;nd we;s jia;=jlska m%;sìïnhla iEfok whqre oelafjk 

lsrK rEm igykla 5'23 rEmfha fmkajd we;' fuys § o" wj;, o¾mKj, § fuka 

jia;=fõ ysfia isg tk lsrK folla mrdj¾;kh ùfuka miqj .uka lrk ud¾.h 

we£fuka tla tla wjia:dfõ § m%;sìïnfha msysàu iy iajNdjh kS¾Kh lr.; 

yels h'

jia;=j

w;d;aúl 
m%;sìïnh

O P I F C

5'23rEmh - W;a;, o¾mKhlska m%;sìïnhla we;sjk wdldrh 

5'3 wdf,dalfha j¾;kh

z y

x

5'24 rEmh -	j;=r ùÿrejla 

;=< ±uQ mekai,la

5'24 rEmfha fmkajd we;s wdldrhg j;=r ùÿrejla ;=< 

mekai,la ;nd th foi me;af;ka n,kak' túg mekai, 

fldgia follg fjkaù we;s wdldrhla Tng fmfkkq we;'

fufia fmkSug fya;=j wdf,dal lsrK tla udOHhl isg 

fjkia m%ldY .;s .=K iys; ;j;a udOHhlg we;=¿ùfï 

§ keó .uka lsÍuhs' mekaif,a c,h ;=< we;s fldgfia 

isg wei fj; tk wdf,dal lsrK c,h yryd meñK 

jd;hg we;=¿ ù wei fj; ths' tfia jd;hg we;=¿ ùfï 

§ wdf,dal lsrKj, ÈYdj fjkia fjhs' kuq;a c,fhka 

by< fldgfia isg wei fj; tk wdf,dal lsrK jd;h 

yryd wei fj; tk ksid tfia ÈYdj fjkia ùula isÿ 

fkdfõ'

wdf,dal lsrK tla udOHhl isg ;j;a udOHhlg we;=¿ ùfï § keó .uka lsÍu 

wdf,dalfha j¾;kh (refraction of light) kñka ye¢kafõ' 

c, n÷kl m;af,a ;sfnk ldishla foi jd;fha isg n,kak' túg ldish fmfkkafka 

;rula by<ska ;sfnkakdla fuks' jd;h ;=< ldish we;akï ldisfha isg fl<skau 

wei fj; wdf,dalh meñfKa' tfy;a c, n÷fka m;af,a we;s ldish foi ne,Sfï § 
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ldisfha isg wei fj; fl<skau wdf,dal lsrK tkafka ke;' fuys § wdf,dal lsrK 

c,fha isg meñfKk w;r tu wdf,dal lsrK" wei fj; tkafka c, mDIaGfha §" 

5'25 rEmfha mßÈ wNs,ïnfhka bj;g keó h' ta ksid ldisfha isg wei fj; tk 

wdf,dal lsrK fmfkkafka ldisfha i;H msysàug jvd u|la by< isg tkakdla 

fuks'

5'25 rEmh - c, n÷kl m;af,a we;s jia;=jla uola by<g biaiS we;s f,i fmkSu

jd;h

i;H .eUqr

oDIH 
.eUqr

 

fmd;l msgqjla u; ùÿre l=Üáhla ;nd ùÿre l=Üáh ;=<ska wl=re foi neÆ úg 

wl=re tiù ;sfnkakdla fuka fmfkkafka o" j¾;kh ksid h' 

by; idlÉPd l< mßÈ wdf,dal lsrK tla udOHhl isg ;j;a udOHhlg we;=¿ ùfï 

§ j¾;khg Ndckh jkafka tu lsrK udOH fol w;r mDIaGhg ,ïnl fkdjk 

ÈYdjlska meñfKkafka kï muKls' wdf,dalfha j¾;khg fya;=j wdf,dalh 

.uka lrk fõ.h udOHfhka udOHhg fjkia ùuhs' ßla;lhl § wdf,dalh 

3 × 108 m s-1 fõ.hlska .uka lrhs' ßla;hl isg hï udOHhlg we;=¿ jQ miq fuu 

fõ.h ßla;hl § fõ.hg jvd wvq fjhs' hï udOH folla ie,lSfï § wdf,dalfha 

fõ.h jeä udOHh úr,;r udOHh f,i;a wdf,dal fõ.h wvq udOHh .yk;r 

udOHh f,i;a y`ÿkajkq ,efí' 

wu;r ±kqug

udOH lSmhla ;=< wdf,dalfha fõ.h my; § we;'

			 

udOHh fõ.h ^km s–1&
jd;h 3" 00" 000

c,h 2" 25" 000

ùÿre 1" 97" 000

m¾iafmlaia 2" 01" 000

Èhuka;s 1" 24" 000

WodyrK ( m¾iafmlaia isg ùÿrej,g .uka lsÍfï § wNs,ïnfhka lskï ÈYdjlg 

yefrhs o@

wdf,dal lsrKhla jd;fha isg ùÿre l=Üáhlg we;=¿ jk úg iy ùÿre l=Üáhl 

isg kej; jd;hg .uka lrk úg j¾;kh isÿjk wdldrh mÍlaId lsÍu i|yd 

my; 5'4 l%shdldrlfuys fhfouq' 
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5'26 rEmh - ùÿre l=Üáhla ;=,ska isÿjk 

wdf,dalfha j¾;kh

P Q

R

r

S

jd;h

ùÿre

jd;h

A X

B

Y M

C

DN

i

r

e

 

²² ;sriaj ;enQ is;a;ï mqjrejla u; iqÿ 

lvodishla ;nd ta u; ùÿre l=Üáhla 

;nkak' bkamiq ùÿre l=Üáfha odr 

mekai,lska lvodish u; i,l=Kq 

lr .kak' 5'26 rEmfha ùÿre l=Üáfha 

msysàu PQRS f,i olajd we;'

²² oeka ùÿre l=Üáfha PQ uqyqK;g 

u|la wE;ska tla w,afmfk;a;la (A) 
iy uqyqK; iam¾Y jk fia ;j;a 

w,afmfk;a;la (B) isriaj msysgqjkak' 

²² bkamiq SR uqyqK; ;=<ska tu 

w,afmfk;s fol foi n,ñka" tajd iuÕ tal f¾Çh jk fia iy SR uqyqK; 

iam¾Y jk fia C w,afmfk;a;la o" SR uqyqK;g uola wE;ska  A" B iy C hk 

;=ku iuÕ tal f¾Çh jk fia D w,afmfk;a; o msysgqjkak'

²² bkamiq w,afmfk;s iy ùÿre l=Üáh bj;a lr w,afmfk;s msysá ,laIH hd 

jk fia AB, BC iy CD f¾Ld we|" Bys § PQ uqyqK;g o" Cys § SR uqyqK;g 

o wNs,ïn f¾Ld we|.kak' túg Tng 5'26 rEmfha fmkajd we;s wdldrfha 

rEmigykla  ,efnkq we;'

5'4 l%shdldrlu

5'26 rEm igyfkys ABCD u.ska ùÿre ;=<ska .uka lrk wdf,dal lsrKhl .uka 

ud¾.h olajk w;r" jd;h ;=< .uka l< wdf,dal lsrKhla ùÿre l=Üáhg we;=¿ 

ùu AB f¾Ldfjka fmkajhs' AB lsrKh ùÿre l=Üáh u; m;kh jQ lsrKh ksid 

th m;k lsrKh (incident ray) f,i ye¢kafõ'

XY j,ska ±lafjkafka m;k ,laIHfha § ùÿre mDIaGhg wÈk ,o wNs,ïnh hs' m;k 

lsrKh iy wNs,ïnh w;r fldaKh m;k fldaKh ^i& (angle of incidence) kñka 

ye¢kafõ' 

ùÿre l=Üáh ;=<g we;=¿ ùfuka miq tu lsrKh .uka .kafka BC Tiafia h' Bys § 

j¾;k lsrKh wNs,ïnh foig keó ;sfí' 

j¾;k lsrKh iy wNs,ïnh w;r fldaKh j¾;k fldaKh (r) (angle of refraction) 
kñka ye¢kafõ' tu j¾;k lsrKh h<s Cys § ùÿre l=Üáfha isg jd;hg .uka 

lrhs' tkï ks¾.ukh fõ'  ta ksid CD lsrKh ks¾.; lsrKh kñka ye¢kafõ' 

ks¾.; lsrKh iy ks¾.; ,laIHfha § ùÿre mDIaGhg wÈk ,o wNs,ïnh w;r 

fldaKh ks¾.; fldaKh ^e& f,i ye¢kafõ'

fuys §" úr, udOHhla jk jd;fha isg .yk udOHhla jk ùÿre ;=<g wdf,dalh 

msúiSfï § wdf,dal lsrK j¾;kh wNs,ïnh foig nj Tng fmfkkq we;'
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.yk udOHhla jk ùÿrej, isg wdmiq úr, udOHhla jk jd;h ;=<g wdf,dalh 

ks¾.ukh ùfï §" wdf,dalh j¾;kh jkafka wNs,ïnfhka bj;g hs' wdf,dal 

lsrKhla úr, udOHhl isg .yk udOHhlg we;=¿ ùfï § wNs,ïnh foig 

j¾;kh jk nj;a" .yk udOHhl isg úr, udOHhlg we;=¿ ùfï § wNs,ïnfhka 

bj;g j¾;kh jk nj;a Tng fuu l%shdldrlfuka fmfkkq we;' 

úr,;r

úr,;r

.yk;r udOHhl isg úr,;r udOHhlg 

wdf,dalh j¾;kh ùu' ̂ wNs,ïnfhka bj;g&

úr,;r udOHhl isg .yk;r udOHhlg 

wdf,dalh j¾;kh ùu' ^wNs,ïnh foig&

.yk;r

.yk;r

i i

r
r

wdf,dalh lsishï udOHhl isg fjk;a udOHhlg .uka lsÍfï § th wNs,ïnh 

foig kefï kï fojk udOHh m<uq udOHhg idfmalaIj .yk udOHhla jk 

w;r m<uq udOHh úr, udOHhla fõ' lsrKh wNs,ïNfhka bj;g kefï kï m<uq 

udOHhg idfmalaIj fojk udOHh úr, udOHhls' 

5'3'1 j¾;k kshu

j¾;kfha § wdf,dal lsrK .uka lsÍu ms<sn|j kshu folla y÷kdf.k we;'

m<uqjk kshuh

m;k lsrKh" j¾;k lsrKh iy m;k ,laIHfha § mDIaGhg we¢ wNs,ïnh tl 

u ;,hl msysghs'

fojk kshuh

wdf,dalh tla udOHhl isg ;j;a udOHhlg j¾;kh ùfï § m;k fldaKfha 

ihskh;a j¾;k fldaKfha ihskh;a w;r wkqmd;h tu udOH fol u; muKla 

r|d mj;sk ksh;hls' fuu ksh;h y÷kajkafka m<uq udOHhg idfmalaIj fojk 

udOHfha j¾;kdxlh ^refractive index& f,ihs' 

fuu fojk kshuh ziafk,af.a kshuhZ (snell's law) kñka o ye¢kafõ'

j¾;kdxlh ^n& = 
 m;k fldaKfha ihskh  =  ihska i
j¾;k fldaKfha ihskh     ihska r

jd;fha isg ùÿre ;=<g .uka lrk wdf,dal lsrKhla i|yd j¾;kdxlh —a
n

g˜ f,i 

,shkq ,efí' 

ùÿrej, isg jd;hg wdf,dal lsrK we;=¿ jk wjia:djla i|yd j¾;kdxlh ,shkq 

,nkafka g
n

a f,i h'
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    		    jd;hg idfmalaIj c,fha j¾;kdxlh a
n

w  = 1'33

   		  jd;hg idfmalaIj ùÿrej, j¾;kdxlh a
n

g = 1'5

by; i|yka lrk ,o wdldrhg w¾: ±lafjk j¾;kdxlh" tla udOHhlg idfmalaIj 

;j;a udOHhl j¾;kdxlh jk w;r tys w.h udOHh fol u u; r|d mj;shs' 

fuhska m<uq udOHh fjkqjg ßla;hla Ndú; l<fyd;a" tkï" wdf,dal lsrKhla 

ßla;hl isg hï udOHhlg we;=¿jk wjia:djla ie,l=jfyd;a" j¾;kdxlh r|d 

mj;skafka tla udOHhla u; muKls' fuh tu udOHfha j¾;kdxlh f,i ye¢kafõ'

WodyrKhla f,i c,fha j¾;kdxlh f,i ye¢kafjkafka ßla;hl isg c,hg 

wdf,dal lsrKhla we;=¿ jk wjia:djl § m;k fldaKfha ihskh iy j¾;k 

fldaKfha ihskh w;r wkqmd;hhs' ßla;hl § wdf,dalfha m%fõ.h iy jd;fha 

§ wdf,dalfha m%fõ.h w;r fjki b;d l=vd ksid;a" ßla;hlg idfmalaIj hï 

udOHhl j¾;kdxlh ms<sn| ñkqï ,nd .ekSu m%dfhda.slj wmyiq ksid;a" fndfyda 

wjia:dj, § hï udOHhl jd;hg idfmalaI j¾;kdxlh tu udOHfha j¾;kdxlh 

f,i Ndú; lrkq ,efí' j¾;kdxlh i|yd tallhla fkdue;'

5'3'2 mQ¾K wNHka;r mrdj¾;kh iy wjê fldaKh

.yk;r udOHhl isg úr,;r udOHhlg wdf,dal lsrKhla .uka lsÍfï §                       

5'27 rEmfha fmkajd we;s wdldrhg j¾;k lsrKh wNs,ïnfhka bj;g keUqre fõ' 

jd;h

c,h

5'27 rEmh - c,fha isg jd;hg wdf,dal lsrKhla .uka lsÍu

.yk;r udOHfha m;k fldaKh l%ufhka jeä lrk úg j¾;k lsrKh o jv 

jvd;a wNs,ïnfhka bj;g keUqre fõ' m;k fldaKfha tla;rd w.hl § 5'28 rEmfha 

fmkajd we;s wdldrhg j¾;k lsrKh udOH fol fjka lrk mDIaGh Èf.a .uka 

lrhs' tkï" j¾;k fldaKfha w.h 90ola njg m;afjhs' tu wjia:dfõ § .yk;r 

udOHh ;=< m;k fldaKh" wjê fldaKh (critical angle) f,i ye¢kafõ' 

jd;h

c,h

wjê 
fldaKh

C

     

5'28 rEmh - wjê wjia:dj
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m;k fldaKh ;jÿrg;a jeä l<fyd;a" wdf,dal lsrKh 5'29 rEmfha fmkajd we;s 

wdldrhg .yk;r udOHh ;=<g u mrdj¾;kh fõ' fufia m<uq udOHh ;=<gu 

mrdj¾;kh ùu mQ¾K wNHka;r mrdj¾;kh (total internal reflection) kñka 

ye¢kafõ'

jd;h

c,h
i > ci r

5'29 rEmh - mQ¾K wNHka;r mrdj¾;kh isÿjk wjia:djla 

wu;r ±kqug

udOH lsysmhla i|yd wjê fldaK my; oelafõ'

øjHh c,h ùÿre Èhuka;s

wjê fldaKh 49Ÿ 42Ÿ 24Ÿ

²² mQ¾K wNHka;r mrdj¾;kfha fh§ï lsysmhla

m%ldY fl¢ ^m%ldY ;ka;=&   

m%ldY ;ka;= (optical fibres) hkq ùÿre fyda ma,diaálaj,ska idok ,o iqkuH" 

mdroDYH fl¢ úfYaIhls' m%ldY ;ka;=jla ;=<g we;=¿ jk wdf,dalh È.g u ta 

;=< mQ¾K wNHka;r mrdj¾;khg Ndckh fjñka .uka lr wfkla fl<jßka msg 

ù hhs' m%ldY ;ka;=j lsf,da ógr .Kkdjla È. jqjo wdf,dalh we;=¿ jQ mßÈ u 

§ma;sfhka msg fõ' 

YÍr wNHka;rfha wjhj mÍlaId lrk tkaviafldama (endoscope) WmlrKfha m%ldY 

fl¢ Ndú; fõ' j¾;udkfha ÿrl:k ikaksfõokhg iy wka;¾cd, iïnkaO;d 

i|yd m%ldY ;ka;= nyq,j Ndú; fõ' tfukau ieris,s i|yd o m%ldY ;ka;= Ndú; 

fõ'

tkaviafldama WmlrKh 

wdf,dalh 

we;=¿ ùu
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wdf,dalh 

msg ùu

wdf,dalh 

we;=¿ ùu

m%ldY flkaolatkaviafldama WmlrKh 

ÿrl:k mKsúv hjk /yeka f,i iy wka;¾cd, iïnkaO;d meje;aùug oeka 

nyq, j fhdod .kafka o m%ldY fl¢ h' 

m%siau ;=<ska isÿjk mQ¾K wNHka;r mrdj¾;kh

mQ¾K wNHka;r mrdj¾;kh ,nd .ekSug" tla fldaKhla 90ola jQ o wfkl=;a 

fldaK 45o ne.ska jQ o m%siauhla fhdod .; yels h' fïjd m%dfhda.sl jYfhka 

leurdj," ÿf¾laIj, yd fofk;sj, Ndú; flf¾' ùÿrej, wjê fldaKh wdikak 

jYfhka 42ols' ta ksid ùÿre ;=< m;k fldaKh 42og jeä kï mQ¾K wNHka;r 

mrdj¾;kh isÿ fõ'

5'30 rEmfha ±lafjk mßÈ wNs,ïnh Tiafia .uka lrk wdf,dal lsrKhla j¾;khla 

isÿ fkdù m%siauh ;=<g we;=¿ ù tys B <Õ uqyqK;g 45ol m;k fldaKhla iys;j 

m;s; fõ' fuu fldaKh ùÿre ;=< wjê fldaKhg jvd jeä ksid wdf,dal lsrKh 

mQ¾K wNHka;r mrdj¾;khg Ndck ù m%siaufha wfkla uqyqK;g ,ïnl j .uka 

lrhs' wNs,ïnh Tiafia tk ksid fuu uqyqKf;a § lsrKh fkdkeó È.g u ks¾.; 

fõ' fuu l%uh u.ska wdf,dal lsrKhla 90olska yrjd.; yels h'

45o

45o

45o

45o

5'30 rEmh - m%siau ;=<ska isÿjk mQ¾K wNHka;r mrdj¾;kh 

^1& ñksil= ì,S ms;a;lska ud¿jl= 

w,a,k whqre rEmfha oelafõ'
 

 (i) 	ñksidg ud¿jd ;rula tieù 

fmfkhs' Bg fya;=j l=ula o@ 

(ii) tfia tiù fmfkk whqre 

lsrK igyklska fmkajkak'

5'1 wNHdih
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5'4  ldp

ldphla hkq ùÿre" ma,diaála fyda fjk;a mdroDYH øjHhlska idok ,o jl% mDIaG 

iys; m%ldY WmlrKhls' ldphla u.ska isÿlrkafka j¾;kh u.ska th ;=<ska .uka 

lrk wdf,dal lsrKhl .uka u. fjkia lsÍuhs' wmf.a wefiys oDIaá ú;dkh u; 

m%;sìïn idokafka o wei ;=< we;s ldphla u.sks' 

 

wE; msysá jia;= meyeÈ,s f,i oel .ekSug Ndú; lrk WmlrK jk ÿf¾laIh yd 

fofk;sfha ldp Ndú; lrkq ,efí' <Õ we;s l=vd jia;=jl mshú weig fkdfmfkk 

l=vd fldgia n,d .ekSug Ndú; lrk wkaùlaIfha o Ndú; lrkafka ldp h' l=vd 

jia;=jla úYd, lr oel .ekSug Ndú; lrkafka úYd,l ldphla fyj;a ir, 

wkaùlaIh hs'  

5'31 rEmh - ldp iys; WmlrK lsysmhla

fndfyda ldp idod we;af;a ùÿrej,sks' tfy;a wo ma,diaála ldp Ndú;h l%ufhka 

jeä fjñka mj;S' ´kEu mdroDYH øjHhla Ndú; lr ldp iEÈh yels h' c,h fyda 

fjk;a øj Ndú; lr ldp idod .kakd wjia:d o we;'

5'32 rEmfha ldp j¾. lsysmhla fmkajd we;' mDIaG fol u W;a;, jk ldp 

oaú W;a;, (bi - convex) ldp f,i ye¢kafõ' ldphl tla mDIaGhla muKla 

W;a;, yd wksla mDIaGh iu;, kï tu ldph ;, W;a;, (plano - convex)  
ldphla f,i o" fome;a; u wj;, kï tu ldph oaú wj;, (bi - concave) 
ldphla f,i o ye¢kafõ' ldpfha tla me;a;la muKla wj;, kï th ;, wj;,                                      

(plano - concave) ldphla f,i ye¢kafõ'

oaù W;a;,         ;, W;a;,	          oaú wj;,            ;, wj;,

5'32 rEmh - ldp j¾. lsysmhla



124 125fkdñf,a fnodyeÍu i|yd h   fkdñf,a fnodyeÍu i|yd h

fN!;sl úoHdj  	 m%ldY úoHdj

5'4'1 W;a;, ldp

5'33 rEmfha fmkajd we;s wdldrhg W;a;, ldphl mDIaG fol uk#l,ams; f.da, 

foll mDIaG f,i ie,lsh yels h'

m%Odk wlaIh

A

C1 C2

B

5'33 rEmh - W;a;, ldphl mDIaG  

5'34 rEmh - m%ldY flakaøh yryd wdf,dal 
lsrK .uka lsÍu

m%ldY flakaøh

5'33 rEmfha tla W;a;, mDIaGhla A f,i o" 

wfkla W;a;, mDIaGh B f,i o olajd we;' A 
mDIaGh wh;a f.da,fha flakaøh C2 f,i olajd 

we;s w;r B mDIaGh wh;a f.da,fha flakaøh 

C1 f,i olajd we;' tu flakaø ^C1 yd C2& 

hd lrk ir, f¾Ldj ldpfha m%Odk wlaIh 

kñka ye¢kafõ' m%Odk wlaIh iuÕ ldpfha 

mDIaGh fþokh jk ia:dkfha § m%Odk wlaIh 

mDIaGhg ,ïnl fõ' tu ksid m%Odk wlaIh 

Èf.a ldph fj; tk wdf,dal lsrK fkdkeó 

ldph ;=<ska fl<ska u .uka lrhs' 

ldph ;=< mDIaG fol w;r uOH ,laIHh m%ldY flakaøh (optical centre) kï fõ' 

m%ldY flakaøh yryd .uka .kakd ´kEu wdf,dal lsrKhla 5'34 rEmfha fmkajd we;s 

wdldrhg fkdkeó fl<ska u .uka lrhs'

wjYH øjH ( W;a;, ldphla" iqÿ ;srhla

5'35 rEmh - W;a;, ldphl       

kdNsh fiùu

W;a;, ldph

lvodish

²² fyd¢ka ysre t<sh ;sfnk wjia:djl W;a;, 

ldphla f.k 5'35 rEmfha fmkajd we;s 

wdldrhg ysre t<shg w,a,d" Bg bÈßfhka 

iqÿ lvodishla ;nkak' 

²² lvodish u; l=vd ;s;la ,efnk f;la 

lvodish iy ldph w;r ÿr iSre udre 

lrkak'

5'5 l%shdldrlu
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ysre mj;skafka wmg b;d wE;ska ksid ysref.ka tk wdf,dal lsrK ish,a, 

tlsfklg iudka;r f,i ie,lsh yels h' fuu iudka;r wdf,dalh W;a;, 

ldphla yryd .uka lrk úg ish¨u lsrK tla ,laIHhlg kdNs.; jk nj fuu 

l%shdldrlfuka Tng oel .; yels h'

W;a;, ldphl m%Odk wlaIhg iudka;rj ldph fj; tk wdf,dal lsrKj,g 

l=ula fõ o@  tajd ldph ;=<ska j¾;kh ù .uka lrkafka we;=<g keó ^wNsidÍj& 

h' tneúka tu lsrK ldpfha úreoaO me;af;a m%Odk wlaIh u; tla ,laIHhl § 

yuq ù .uka lrhs' tu lsrK yuq jk ,laIHh ldpfha kdNsh kï fõ' 

kdNsh

O F

f
5'36 rEmh - m%Odk wlaIhg iudka;r lsrK W;a;, ldph ;=< § j¾;kh jk wdldrh

²	 W;a;, ldphl m%Odk wlaIhg iudka;rj ldph fj; tk wdf,dal lsrK ldph 

;=<ska .uka lsÍfï § j¾;kh jk wdldrh f;areï .ekSu i|yd 5'36 rEmh 

i,luq' fuu rEmfha leä bßj,ska olajd we;af;a wdf,dal lsrKh ldp mDIaGh 

yryd hk ia:dkj, § w¢k ,o mDIaGhg wNs,ïn f¾Ldh'

²	 tjeks lsrKhla jd;fha isg ldph ;=<g we;=¿ ùfï § isÿjkafka úr, udOHhl 

isg .yk udOHhlg we;=¿ ùuhs' túg tu lsrKh wNs,ïnh foig keù .uka 

lrhs' tu lsrKh ldpfhka msgjk úg isÿjkafka .yk udOHhl isg úr, 

udOHhlg we;=¿ùuhs' túg th wNs,ïnfhka  bj;g keó .uka lrhs' 

²	 5'36 rEmhg wkqj fuu wjia:d foflys § u wdf,dal lsrKh m%Odk wlaIh foig 

kefuhs' 

²	 fufia keófuka miqj" m%Odk wlaIhg iudka;rj ldphg we;=¿ jk ish¨ 

lsrK tl u ,laIHhla yryd .uka lrk nj fmkaúh yels h' 

fuu ,laIHh ldpfha kdNsh  kñka o" ldpfha m%ldY flakaøfha isg kdNsh olajd 

we;s ÿr ldpfha kdNSh ÿr kñka o ye¢kafõ'

ldphl fomiska u wdf,dalh m;kh úh yels ksid tys fomi kdNs ,laIH folla 

y÷kd.; yels h' tu ,laIH fol u m%ldY flakaøfha isg iu ÿßka msysghs' lsrK 

igyka we§fï § idudkHfhka kdNsh F f,i i,l=Kq flfrk w;r kdNSh ÿr 

i|yd f ixfla;h Ndú; fõ' 
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²	 W;a;, ldpj,ska iEfok m%;sìïn

W;a;, ldphl kdNSh ÿr fiùug my; ls%hdldrlfuys fhfouq'

wjYH øjH ( W;a;, ldphla" iqÿ ;srhla

²² ldurhl cfka,h újD; lrkak'

²² tu ldurh ;=< isg W;a;, ldphla újD; cfka,h foig fhduq lrf.k 

w,a,df.k isákak' 

²² ldph msgqmi iqÿ lvodishla jeks ;srhla w,a,df.k ldph ;srh bÈßfha iSreudre 

lr cfka,fhka fmfkk o¾Ykfha m%;sìïnhla tu ;srh u; ,nd .kak' 

²² b;d u meyeÈ,s hál=re l=vd m%;sìïnhla ^PdhdrEmhla jeks& ;srh u; ,efnk 

wjia:dfõ ;srh yd ldph w;r ÿr uek .kak'

5'6 l%shdldrlu

cfka,fha 

meyeÈ,s hál=re 

m%;sìïnh

kdNSh ÿr

tu ÿr tu ldpfha o< kdNSh ÿr fõ'

tu m%;sìïnh iEfokafka cfka,fhka msg; we;s jia;=j, isg ldph fj; tk 

wdf,dal lsrK ldph ;=<ska j¾;kh ù .uka lr ;srh u; tl;= ùfuks' ;srh u; 

wdf,dal lsrK ieneúkau meñK ta u; idok m%;sìïnh ;d;a;aúl m%;sìïnhls' 

²	 W;a;, ldpj,ska iEfok m%;sìïn i|yd lsrK igyka we£u

W;a;, ldpj,ska iEfok m%;sìïnj, iajNdjh" m%udKh yd iEfok ia:dkh ;SrKh 

jkafka jia;=j ldph bÈßfha ;sfnk ia:dkh u; h' tkï jia;= ÿr u; h' W;a;, 

ldp u.ska iEfok m%;sìïn i|yd lsrK igyka we£fï § 5'37 rEmfha olajd we;s 

úfYaI lsrK lsysmhla ie,lSu myiq h' 

^1&	5'37 (a) rEmfhka olajd we;af;a m%ldY flakaøh yryd hk lsrKhls' tjeks 

lsrKhla j¾;khlska f;drj ldph yryd hhs' 

^2&	5'37 (b) rEmfha fmkajd we;s wdldrhg m%Odk wlaIhg iudka;rj ldphg we;=¿ 

jk lsrKhla kdNsh yryd hhs' 
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^3&	ldpfha tla mil kdNsh yryd .uka lr ldph u; m;kh jk lsrKhla 

j¾;kh ùfuka miqj 5'37 (c) rEmfha fmkajd we;s wdldrhg m%Odk wlaIhg 

iudka;rj .uka lrhs'

(a) (b) (c)

OO O F F

5'37 rEmh - lsrK igykla we£fï § Ndú; jk úfYaI lsrK lsysmhla

1'  jia;=j" ldph yd tys kdNsh w;r ;nd we;s úg

X OF FI

P

5'38 rEmh - kdNshg jvd wvq ÿrlska we;s jia;=jl m%;sìïnh iEfok wdldrh

5'38 rEmfha jia;=j X ys tkï ldph iy kdNsh w;r ;nd we;' jia;=fõ ysfia isg 

m%Odk wlaIhg iudka;rj tk lsrKh ldpfha wfkla mi msysá kdNs ,laIHh 

yryd hhs' jia;=fõ ysfia isg ldpfha m%ldY flakaøh yryd hk lsrKh j¾;kh 

fkdù fl,ska .uka lrhs' fuu lsrK fol bÈßfha § yuq fkdjk neúka tajd .uka 

lrk w;g úreoaO foig Èla l< úg P kï ,laIHfha § tlsfkl fþokh fjhs' 

jia;=fõ ysfiys m%;sìïnh msysgkafka fuu ,laIHh u; h' jia;=j isria ksid P isg 

m%Odk wlaIh u;g w¢k ,o isria lv bß f¾Ldj u; jia;=fõ m%;sìïnh msysáh 

hq;= h' fuu m%;sìïnh jia;=jg jvd úYd," Wvql=re m%;sìïnhls' rEmfha fmkajd 

we;s wdldrhg wei ;nd neÆ úg tu m%;sìïnh fmfkk kuq;a wdf,dal lsrK i;H 

jYfhka tys yuq fkdjk ksid  th ;srhla u; ,nd .; fkdyels h' tu ksid th 

w;d;a;aúl m%;sìïnhls' 

2'  jia;=j kdNsfhys we;s úg

jia;=j kdNsfhys msysgk úg m%;sìïnh iEfok wdldrh 5'39 rEmfha fmkajd we;' 

m%Odk wlaIhg iudka;rj ldph fj; tk lsrKh ldph ;=<ska f.dia tys kdNsh 

yryd .uka lrhs' m%ldY flakaøh ^O& yryd .uka .kakd lsrK fkdkeó fl<ska 

u .uka lrhs' wei fj; <Õd jk úg fuu lsrK fol u tlsfklg iudka;r 

fõ' tu ksid fuys § m%;sìïnh iEfokafka wkka; ÿßks' th jia;=jg jvd úYd,  

m%;sìïnhls'
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O FF

5'39 rEmh - jia;=j kdNsfhys we;súg m%;sìïnh iEfok wdldrh

3'  jia;=j" kdNsh yd kdNSh ÿr fuka fo.=Khla ÿßka msysá ,laIHh 
w;r we;s úg

jia;=j f yd 2f w;r ÿrl we;s úg ,efnkafka ;d;a;aúl m%;sìïnhls' ldpfha úreoaO 

me;af;a 2f g wE;sks' tu m%;sìïnh jia;=jg jvd úYd, h' hál=re h' 

F' O F I

ffff

5'40 rEmh - jia;=j f iy 2f w;r ÿrl we;s úg m%;sìïnh iEfok wdldrh

F'

jia;=j

F

4'  jia;=j kdNsh ÿr fuka fo.=Khla wE;ska ;nd we;s úg

jia;=j 2f ÿßka msysgd we;s úg" m%;sìïnh iEfokafka ldpfhka úreoaO me;af;a 2f 
ÿßks' jia;=fõ m%udKhg iudk m%udKfha m%;sìïnhls' hál=re h' ;d;a;aúl h' 

lsrK igyk 5'41 rEmfha oelafõ'  

5'41 rEmh - jia;=j 2f ÿrg we;s úg m%;sìïnh iEfok wdldrh

IF O

ffff

FF'

5'  jia;=j kdNsh ÿr fuka fo.=Khlg jvd wE;ska ;nd we;s úg 

5'42 rEmh - jia;=j 2f  ÿrg jvd wE;ska we;s úg m%;sìïnh iEfok wdldrh

F O

ffff

F IF'
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fuys § m%;sìïnh iEfokafka ldpfha úreoaO me;af;a kdNSh ÿr (f) yd tfuka 

fo.=Kh ^2f& w;r h' fï m%;sìïnh jia;=jg jvd l=vd h' ;d;a;aúl h' hál=re h' 

jia;= ÿr l%ul%ufhka jeä lrk úg m%;sìïnfha úYd,;ajh flfuka wvq ù hhs' 

²² oaú W;a;, ldphlska m%;ssìïn iEfok wdldrh my; j.=fõ ±lafõ' 

j.=j 5'2 - oaú W;a;, ldphl m%;sìïn iEfok wdldrh

jia;=fõ msysàu
m%;sìïnfha 

msysàu

;d;a;aúl 
w;d;a;aúl 

nj

Wvql=re 
hál=re 

nj

jia;=jg jvd úYd, 
o l=vd o hk j.

kdNSh ÿrg wvq 

ÿrlska

ldpfha isg 

jia;=jg we;s ÿrg 

jvd jeä ÿrlska 

jia;=j yd tl u 

me;af;ys

w;d;a;aúl Wvql=re jia;=jg jvd úYd, hs

kdNSh ÿr u; wkka;fhys wkka;hs

kdNSh ÿrg jeä 

uq;a kdNSh ÿr 

fuka fo.=Khlg 

wvq ÿrlska

kdNSh ÿr fuka 

fo.=Khlg jeä 

ÿrlska ldphg 

wfkla me;af;ys

;d;a;aúl hál=re jia;=jg jvd úYd, h

kdNSh ÿr fuka 

fo.=Khla ÿrlska

kdNSh ÿr fuka 

fo.=Khl ÿrlska 

ldphg wfkla 

me;af;ys

;d;a;aúl hál=re
jia;=j yd tl u 

;rfï

kdNSh ÿr fuka 

fo.=Khlg jeä 

ÿrlska

kdNSh ÿr;a 

kdNSh ÿr fuka 

fo.=Kh;a w;r 

ÿrl ldphg 

wfkla me;af;a

;d;a;aúl hál=re jia;=jg jvd l=vd h

b;d wE;

m%Odk kdNsfhys 

ldphg wfkla 

me;af;a

;d;a;aúl hál=re
jia;=jg jvd 

fnfyúka l=vd h
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5'4'2 wj;, ldp

wj;, ldphl mDIaG o f.da,j, fldgia jk whqre 5'43 rEmfhka ±lafõ'

5'43 rEmh - wj;, ldphl mDIaG

C1C2 A B

A mDIaGhg wh;a f.da,fha flakaøh C2 o  B mDIaGhg wh;a f.da,fha flakaøh C1 o 

fõ' fuu flakaø hd lrk f¾Ldj ldpfha m%Odk wlaIh jkafka h' W;a;, ldphl 

§ fuka u wj;, ldphl § o" m%Odk wlaIh Èf.a hk ´kEu wdf,dal lsrKhla 

fkdkeó ^j¾;kh fkdù& fl<ska u .uka lrhs'

ldph ueo we;s flakaøh tkï m%ldY flakaøh O j,ska olajd we;' m%ldY flakaøh 

yryd hk wdf,dal lsrK o fkd keó fl<ska u .uka lrhs' 

B<Õg i,ld ne,sh hq;af;a wj;, ldpfha m%Odk wlaIhg iudka;rj ldph fj; 

tk wdf,dal lsrK ms<sn|j hs' 5'44 rEmfha mßÈ tajd ldph ;=<ska .uka lrkafka 

msg;g úysfoñks' tkï wmidÍj h' tu wmidÍ lsrK zzmeñfKkakd fia fmfkk 

,laIHhZZ tu ldpfha kdNsh fõ'

O
m%Odk wlaIhkdNsh

F

5'44 rEmh - m%Odk wlaIhg iudka;r lsrK wj;, ldphlska j¾;kh jk whqre
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²	 wj;, ldpj,ska iEfok m%;sìïn

wj;, ldpj,ska iEfok m%;sìïn ,nd .ekSug 5'7 ls%hdldrlfuys fhfouq'

wjYH øjH ( wj;, ldphla" iqÿ ;srhla" bámkaoula'

²² wj;, ldphla bÈßfha §ma; jia;=jla ^Wod -: ±,ajQ bámkaoula& ;nd .kak'

²² ldpfhka úreoaO me;af;a ;srhla ;nd ldph iSreudre lr ;srh u; m%;sìïnhla 

,nd .ekSug yels oehs n,kak' 

5'7 l%shdldrlu

wj;, ldpj,ska ;d;a;aúl m%;sìïn fkd iEfoa' wj;, ldpj,ska m%;sìïn ,nd 

.ekSu i|yd l< hq;af;a wj;, ldph ;=<ska tu jia;=j foi ne,Su hs' túg jia;=j 

l=vd ù fmfkhs' fuh w;d;a;aúl m%;sìïnhls' wj;, ldphla bÈßfha jia;=jla 

ljr ÿrlska ;nd ;snqK o" ldph ;=<ska ±l.; yelafla l=vd Wvql=re w;d;a;aúl 

m%;sìïnhla muKs'

tu m%;sìïnh iEfok whqre 5'45 rEmfha § we;s lsrK igykska ±lafõ' 

 

F O

m%;sìïnh

5'45 rEmh - wj;, ldpj,ska m%;sìïn iEfok wdldrh 

5'4'3 úYd,l ldph fyj;a ir, wkaùlaIh

W;a;, ldphla bÈßfhka ldpfha kdNSh ÿrg jvd wvq ÿrlska jia;=jla ;nd ldph 

;=<ska n,k úg jia;=j úYd, ù fmfkk nj 5'38 rEmfhka olajd we;' W;a;, 

ldphla i;= fuu .=Kh l=vd jia;=jla úYd,lr oel .ekSug fhdod .kq ,efí' 

ñglg iúlr .kakd ,o W;a;, ldphla w;a ldphla fyj;a úYd,l ldphla 

f,i ye¢kafõ' th ir, wkaùlaIhla f,i o ye¢kafõ' fuu wjia:dj i`oyd lsrK 

igyk 5'46 rEmfhka oelafõ' l=vd i;-=ka" u,aj, fldgia wdÈh úYd, lr ne,Su 

i`oyd úYd,l ldp Ndú; fõ'

 

m%;sìïnh jia;=j FF O

5'46 rEmh - W;a;, ldphla ir, wkaùlaIhla f,i Ndú; jk wjia:dj  
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wu;r ±kqug

jia;-=j
PdhdrEm mg,h

;d;aúl hál=re 

m%;sìïnh

W;a;, ldph

f

 

²² leurdj, W;a;, 

ldp Ndú;fhka 

PdhdrEm mg,h 

u;g ;d;a;aúl 

m%;sìïn ,nd .kS' 

W;a;, ldph 

iSre udre lsÍfï 

§ PdhdrEm mg,h 

yd W;a;, ldph 

w;r ÿr fjkia fõ' 

tu.ska úúO ÿrj,aj, we;s jia;+kays meyeÈ,s m%;sìïnhla PdhdrEm mg,h 

u;g kdNs .; l< yels h' 

Wmfk;

wjfk;

w;d;a;aúl m%;sìïnh

jia;=j

mshú weig fkdfmfkk laIqø jia;+ka 

úYd, lr ne,Su i|yd ixhqla; wkaùlaIh 

fhdod .kS' tys Wmfk; yd wjfk; kñka 

ye¢kafjk ldp folla Ndú; fõ' fuu 

ldp ixhqla;h u.ska b;d jeä úYd,khla 

,nd.; yels h' 
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²² ;, o¾mK iy jl% o¾mK hkqfjka o¾mK j¾. folls' jl% o¾mK kej; 

wj;, yd W;a;, jYfhka j¾. follg fnÈh yels h'

²² ;, o¾mK bÈßfhka ;enQ jia;=jlska iEfok m%;sìïn w;d;a;aúl h iudk 

m%udKfhka hqla; h' Wvql=re h'

²² m;k lsrKh;a" mrdj¾;k lsrKh;a wNs,ïnh;a hk fïjd tl u ;,hl msysghs'

²² ;, o¾mKj,ska m%;sìïn iEfok úg m;k fldaKh;a" mrdj¾;k fldaKh;a 

iudk fõ'

²² W;a;, o¾mKhla bÈßfha jia;=jla ljr ;ekl ;nd we;;a" iEfok m%;sìïn 

l=vd h" Wvql=re h" w;d;a;aúl h'

²² tla udOHhl isg ;j;a udOHhla fj; wdf,dalh .uka lsÍfï § wdf,dal 

lsrKj, isÿjk ÈYd fjkia ùu ^keóu& wdf,dal j¾;kh f,i ye¢kafõ'

²² úr, udOHhl isg .yk;r udOHhla fj; wdf,dalh .uka lsÍfï § j¾;kh 

jkqfha wNs,ïnh foig h'

²² .yk;r udOHhl isg úr, udOHhla fj; wdf,dal lsrK .uka lsÍfï § 

j¾;kh isÿjkafka wNs,ïnfhka bj;g hs'

²² m;k lsrKh;a" j¾;k lsrKh;a m;k ,laIHfha wNs,ïnh;a hk fïjd" tl 

u ;,hl msysghs'

=
m;k fldaKfha ihska w.h 

j¾;k fldaKfha ihska w.h 
j¾;kdxlh

²² .yk;r udOHhl isg úr,;r udOHhla fj; wdf,dalh .uka lrk 

wjia:djl § m;k fldaKfha hï w.hl § j¾;k lsrKh udOH fol yuqjk 

mDIaGh Èf.a .uka lrhs' tu wjia:dfõ § m;k fldaKh wjê fldaKh f,i 

ye¢kafõ' 

²² .yk;r udOHhl isg úr,;r udOHhlg wdf,dalh .uka lsÍfï § m;k 

fldaKh wjê fldaKhg jvd jeä jQ úg wdf,dal lsrKh .yk;r udOHh 

;=<g u mrdj¾;kh ùu mQ¾K wNHka;r mrdj¾;kh f,i ye¢kafõ'

²² m%ldY ;ka;= ;=<ska wdf,dalh .uka lrkafka mQ¾K wNHka;r mrdj¾;khg  

Ndckh fjñks'

²² oaú W;a;, ldp" oaú wj;, ldp" ;, W;a;, ldp" ;, wj;, ldp wd§ jYfhka 

ldp j¾. lsysmhls' 

²² oaú wj;, ldphla bÈßfha jia;=jla ljr ;ekl ;snqK;a iEfok m%;sìïn 

l=vd h' Wvql=re h' w;d;a;aúl h'

idrdxYh
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^1&  (i) o¾mKh bÈßfha jia;=jla ;enQúg yeuúg u w;d;aúl m%;sìïn idok 

o¾mK foj¾.hla kï lrkak'

(ii)		wj;, o¾mKhl kdNsh yd o¾mKh w;r jia;=jla ;enQúg iEfok tys 

m%;sìïnh ms<sn| my; oelafjk m%Yakj,g ms<s;-=re fokak'

(a) m%;sìïnh Wvql=re o@ hál-=re o@ 

(b) m%;sìïnh jia;=jg jvd l=vd o@ úYd, o@

(c) m%;sìïnh ;d;aúl o@ w;d;aúl o@

(d)	jia;=j kdNsfha isg O%ejh foig f.k hk úg m%;sìïnh l%ufhka l=vd 

fõ o@ úYd, fõ o@

(iii) wj;, o¾mKhlska iEfok úYd, u ;d;aúl m%;sìïnh iEfokafka" jia;=j 

ljr ;ekl ;nd we;s úg o@ tu m%;sìïnh Wvql=re o@ hál-=re o@ 

(iv) W;a;, o¾mKhla bÈßfha jia;=jla ;nd tys m%;sìïnh ksÍlaIKh lrkak' 

tu m%;sìïn yeu tllg u fmdÿ ,laIK folla ,shkak' 

^2&   (i)	wdf,dal j¾;kh hkafkka woyia lrkafka l=ula o@

 (ii)		(a)  úr, udOHhl isg .yk udOHhla fj;g 

(b) .yk udOHhl isg úr, udOHhla fj;g

 		 wdf,dal lsrKhla we;=¿ ùfï § j¾;kh isÿjk wdldrh fmkaùug 

lsrK igyka w`Èkak'

(iii) 	my; oelafjk lsrK igyfkys we`o we;s lsrK yd fldaK kï lrkak'

A

B

X

M

N

C

D

Y

 AB lsrKh ''''''''''''''''''''''''''''''

BC lsrKh '''''''''''''''''''''''''''''' 

CD lsrKh ''''''''''''''''''''''''''''''

ABX fldaKh ''''''''''''''''''''''''''''''

YBC fldaKh ''''''''''''''''''''''''''''''

NCD fldaKh '''''''''''''''''''''''''''''' 

5'2 wNHdih
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^3& 	.yk udOHhl isg úr, udOHhla fj; .uka lrk úúO wdf,dal lsrK 

rEmfha oelafõ' 

wNs,ïNh
jd;h

c,h
wjê 

fldaKh

wjê 

fldaKhg 

jvd jeä  
	 (i) tu rEm wNHdi fmdf;ys msgm;a lrf.k iïmQ¾K lrkak' 

		 (ii) mQ¾K wNHka;r mrdj¾;kh hkafkka woyia lrkafka l=ula o@

	 (iii) mQ¾K wNHka;r mrdj¾;kh isÿjk wjia:djla i`oyd ksoiqka fokak'  

^4&	 W;a;, ldphla bÈßfha" tys kdNsh ÿr fuka fo.=Khlg jvd ;rula wE;ska 

;nd we;s jia;=jl m%;sìïnh iEfok wdldrh lsrK igyklska fmkajkak'

(a)	tys m%;sìïnh ;d;a;aúl o@ w;d;a;aúl o@ 

(b)	m%;sìïnhl ;d;a;aúl fyda w;d;a;aúl nj fmkajd §ug ir, 

l%shdldrlula  ,shkak'

(c)		tu m%;sìïnh jia;=jg jvd úYd, o@ l=vd o@ 

^5& 	 (i) m%ldY ;ka;=jla ;=<g wdf,dal lsrKhla we;=¿ jk wdldrh my; rEmfha 

oelafõ'

A

B

m%ldY ;ka;=j

jd;h

(a)  AB lsrKhg m%ldY ;ka;=j ;=< § isÿjk foa rEm igyklska olajkak' 

(b)	m%Njfha isg lsrKh .uka lsÍfï § tys fõ.fha hï fjkila isÿjkafka 

kï th i|yka lrkak' .Kkh lsÍu wkjYH h' 

   (ii)	(a)	W;a;, ldphla bÈßfha ljr ÿrlska jia;=jla ;enQ úg úYd, u 

;d;a;aúl m%;sìïnh iEfoa o@

     	(b) tu m%;sìïnfha ;j;a ,laIK folla ,shkak'

 (c)	W;a;, ldphla bÈßfha ljr ÿrlska jia;=jla ;enQ úg tys l=vd u 

;d;a;aúl m%;sìïnh iEfoa o@

^6&	 kdNsh ÿr 10 cm" 20 cm yd 25 cm jk kdNsh ÿr i,l=Kq fkdl< W;a;, ldp 

;=kla tla nE.hla ;=< we;' fuu ldp ;=k fjka fjkaj y÷kd .ekSug isÿ 

l< yels ir, ls%hdldrlula ,shkak' 
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^7& 	 (a) jd;fha isg c,hg .uka lsÍfï § wdf,dalfha .uka u. fjkia fjhs'  
				   (i) fufia .uka u. fjkia ùfï ixisoaêh ye¢kafjk ku i|yka lrkak'

			   (ii) fuu ixisoaêhg fya;=j meyeÈ,s lrkak'  
(b)	my; rEmfha c,hg by<ska isák iuk,fhl= iy c,h ;=< isák ud¿ka 

fmkajd we;'

A B

(i) 	iuk,hdf.a isg B ud¨jdf.a wei olajd wdf,dalh .uka lrk wdldrh 

fmkajk lsrK igykla w¢kak'

(ii) wjê fldaKh hkafkka woyia lrkafka l=ulaoehs meyeÈ,s lrkak' 
(iii) A ud¿jdf.a isg B ud¿jdf.a wei olajd ud¾. folla Tiafia wdf,dal 

lsrK meñ‚h yelafla flfiaoehs meyeÈ,s lrkak' Tnf.a ms<s;=r 

meyeÈ,s lsÍug by; rEmfha tu lsrK w¢kak' 

^8& 	 ùÿrej, isg jd;h olajd wdf,dalh .uka lsÍfï § isÿjk j¾;kh wkafõIKh 

lsÍu i|yd YsIHfhla mÍlaIKhla lf<ah' tA i|yd Tyq rEmfha fmkajd we;s 

wdldrhg ùÿre l=Üáhla yryd jd;hg mgq wdf,dal loïnhla heù h'

jd;h

ùÿre

X

(a) 	by; rEmfha m;k fldaKh i iy j¾;k fldaKh r i,l=Kq lr tu 

fldaK ukskak'

				   i = .........................................
				   r = .........................................  
(b) 	m;k fldaKfha w.h l%ufhka jeä lrf.k hdfï § th tla;rd w.hlg 

jvd jeä jQ úg wdf,dalh ;jÿrg;a jd;hg .uka fkdlrk nj YsIHhd 

ksÍlaIKh lf<a h' fuu ksÍlaIKhg fya;=j meyeÈ,s lrkak' 
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^9&	 ùÿrej,ska idok ,o m%ldY ;ka;=jla Èf.a .uka lrk wdf,dal ix×jla 

rEmfha fmkajd we;' 

 m%ldY ;ka;=j

P
B

(a)		jd;fha isg ùÿre ;ka;=jg we;=¿ jk wdf,dal lsrKhg jk fjkialï 

folla i|yka lrkak' 

(b)		wdf,dalh m%ldY ;ka;=fõ P ,laIHh olajd .uka lsÍfuka miqj rEmfha 

fmkajd we;s ud¾.fha .uka lrkafka wehsoehs meyeÈ,s lrkak' 

^10& ldp fndfyda m%ldY WmlrKj, Ndú; fõ'  
(a)		my; j.=fõ olajd we;s m%ldY WmlrK u.ska idok m%;sìïn ms<sn| 

f;dr;=re we;=<;a lr tu j.=j iïmQ¾K lrkak' 

m%ldY 

WmlrKh

m%;sìïnfha 

iajNdjh

m%;sìïnfha 

úYd,;ajh
m%;sìïnfha msysàu

leurdj ;d;a;aúl

m%lafIamlh                   

úYd,l ldph
jia;= ÿrg jvd 

jeä ÿrlska

(b)	W;a;, ldphl kdNshg jvd wdikakfhka jia;=jla ;nd we;' fuys § 

m%;sìïnh iEfok wdldrh fmkajk" wiïmQ¾K lsrK igykla rEmfha 

fmkajd we;'

 

jia;=j

ldph

weif F

(i) lsrK igyk iïmQ¾K lr 

m%;sìïnh w¢kak'

(ii) tu lsrK igyk Ndú;fhka 

m%;sìïnfha .=K ;=kla olajkak'  

úYd,s;
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^11&	W;a;, ldphla bÈßmsg ;nd we;s OB jia;=jla rEmfha fmkajd we;' ldpfha  

fomi kdNs fol f  iy f  f,i kï lr we;' OBys m%;sìïnhla ldphg ol=Kq 

miska msysghs' 

 

f FO

B

ldph

 

(a)	jia;=fõ uqÿk B isg meñK ldph yryd .uka lr m%;sìïnh olajd hk 

lsrK folla w¢kak' 

(b)	m%;sìïnh we| th L f,i kï lrkak' 

(c)	m%;sìïnfha úYd,;ajh jia;=fõ úYd,;ajh fuka lS .=Khla o@ 

^12&	jia;=jl ;d;a;aúl m%;sìïnhla W;a;, ldphla u.ska we;s lrk wdldrh 

rEmfha fmkajd we;' 
  

2f 2Ff F

jia;=j

m%;sìïnh

	 fuu jia;=j ldph foig f.k hkúg m%;sìïnfha isÿ jk fjkialï folla 

i|yka lrkak' 

^13&	W;a;, ldphla bÈßmsg O ,laIHfha ;nd we;s jia;=fõ uqÿfka isg tk lsrK 

folla rEmfha fmkajd we; ^kdNsh ÿr 30 mm" ldpfha isg jia;=jg ÿr 15 mm 
iy jia;=fõ Wi 20 mm fõ&'   

(a) mßudKhg we`È rEm igykla Ndú;fldg m%;sìïnfha msysàu fidhkak' 
  

f fO

     

(b)	m%;sìïnfha .=K folla i|yka lrkak' 

(c)		jia;=fõ iy m%;sìïnfha Wi uekSfuka 

m%;sìïnfha Wi jia;=fõ Wi fuka lS .=Khla 

oehs fidhkak'
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mdßNdIsl Yío ud,dj
mrdj¾;kh                   - Reflection

mQ¾K wNHka;r mrdj¾;kh - Total internal reflection

o¾mK                         - Mirrors

oDYH .eUqr                    - Apparent depth

fok;sh                        - Binoculars

kdNsh                         - Focus

m;k lsrKh                 - Incident ray

m;k fldaKh                - Angle of incidence

j¾;kh                       - Refraction

j¾;kdxlh                   - Refractive index

j¾;k fldaKh               - Angle of refraction

W;a;, ldph                 - convex lens

wj;, ldph                  - concave lens

W;a;, o¾mKh               - convex mirror

wj;, o¾mKh               - concave mirror

;d;aúl m%;sìïnh            - Real image

w;d;aúl m%;sìïnh           - Virtual image


