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  wdf,dalh 
 
 

fufyhùu # n,xf.dv l,dm wOHdmk ld¾hhd,h  

ieliqu    # ñ,skao m%.S;a lvj;f.a 
     r$n,xf.dv wdkkao ffuf;%h u'u'ú'  

 

3 tallh 

foda,k yd ;rx. 

m%ldY úoHdj 

wdf,dalfha ;rx.uh .=K ms<sn| wOHhkh lsÍu m%ldY úoHdj f,i y÷kajhs' 

wdf,dal ;rx. 

 új¾:kh" ksfrdaOkh iy O%ejKh jeks .=K ;rx. j,gu- wdfõksl ,laIK fõ' wdf,dalho fuu 
,laIK fmkakqï lrk neúka wdf,dalho ;rx. f,i i,lhs' 

 wdf,dal ;rx. úoHq;a pqïNl j¾Kdj,sfha ;rx. wdhdu 380 nm isg 780 nm olajd mrdih ;=, 
mj;S' 

 wdf,dal ;rx. j, ;rx. wdhdu l=vd neúka tajdfha új¾:kh fkdi,ld y, yels ;rï l=vd fõ' 

 wdf,dal ;rx.hla ÈYd.; f¾Ld LKavhlska bÈßm;a l, yels w;r th wdf,dal lsrKhla f,i 
y÷kajhs' wdf,dal lsrK iuQyhla wdf,dal loïNhla f,i y÷kajhs' 

 wdf,dal loïN iudka;r" wmidÍ" wNsidÍ f,i wdldr ;=kla mj;S' 
 
 
 
 
 
 
 

wdf,dal j¾;kh 

tla mdroDYH udOHhl isg ;j;a mdroDYH udOHhlg wdf,dal lsrKhla .uka lsÍfï§ udOH foflys§ 
m%fõ. tlsfkl fjkiaùu fya;=fjka lsrKh uq,a .uka uf.ka fjkiaj wm.ukù fjk;a Èydjla 
Tiafia .uka lsÍu wdf,dal j¾;kh f,i y÷kajhs' 
 

 j¾;kfha§ ;rx.fha ixLHd;h fjkia fkdfõ' 

 udOH folla ie,l+úg wdf,dal lsrKh jeä fõ.hlska .uka lrK udOHh úr, udOHh f,i;a" 
wdf,dalh jvd wvq fõ.hlska .uka lrk udOHh .yk udOHh f,i;a ye|skajhs' 

 

 

 

 

  

wdf,dal lsrKh 

iudka;r wdf,dal 
loïN 

wdf,dal loïN 

wNsidÍ wdf,dal 
loïN 

wmidÍ wdf,dal 
loïN 

i 

r 

wNs,ïNh 

fmdÿ w;=re 
uqyqK; 

m;k lsrKh 

j¾;k lsrKh 

úr, udOHh 

.yk udOHh 
i - m;k fldaKh 
r- j¾;k fldaKh 

fmdÿ w;=re 
uqyqK; 

m;k lsrKh 

j¾;k lsrKh 

úr, udOHh 

.yk udOHh 

 úr, udOHhl isg .yk udOHhlg lsrKhla .yk 
udOHhlg we;=`t ùfï§ wNs,ïNh foig wm.ukh fõ' 

fmdÿ w;=re 
uqyqK; 

m;k lsrKh 

j¾;k lsrKh 

úr, udOHh 

.yk udOHh 

 .yk udOHhl isg úr, udOHhlg lsrKhla .yk 
udOHhlg we;=`t ùfï§ wNs,ïNfhka bj;g wm.ukh 
fõ' 

wNs,ïNh 
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j¾;k kshu 
m<uq kshuh 
m;k lsrKh" j¾;k lsrKh iy m;k ,laIHfha§ fmdÿ mDIaGhg w|sk ,o wNs,ïNh tlu ;,hl 
msysghs' 

fojk kshuh ^iafk,a kshuh& 

lsishï udOH folla i|yd m;k fldaKfha sin w.h j¾;k fldaKfha sin w.hg ork wkqmd;h 
ksh;hls' 
 
 lsishï udOH folla ie,l+ úg fuu wkqmd;h ksh;hla jk w;r" th m<uq udOHhg idfmalaIj 

fojk udOHfha j¾;k wxlh f,i y÷kajhs' 
 
 
 
 
 
 

 
 

udOHhl ksrfmalaI j¾;k wxlh 
ßla;hg fyda jd;hg idfmalaIj hï udOHhl j¾;k wxlh m%ldY l< úg" th tu udOHfha ksrfmalaI 
j¾;k wxlh f,i y÷kajhs' 
 

 j¾;k wxlh iy m%fõ.h w;r iïnkaOh 
m<uq udOHh ;=, wdf,dalh .uka lrk m%fõ.h" fojk udOHh ;=, wdf,dalh .uka lrk m%fõ.hg 
ork wkqmd;h m<uq udOHhg idfmalaIj fojk udOHfha j¾;kdxlh f,i y÷kajhs' 
 

m<uq udOHh ;=, wdf,dalfha m%fõ.h v1 o" fojk 

udOHh ;=, wdf,dalfha m%fõ.h v2 o kï" m<uq 
udOHhg idfmalaIj fojk udOHfha j¾;kdxlh" 
 
 
 
 
Q1. jd;h ;=, wdf,dalfha m%fõ.h 3 × 10

8
 ms

-1
 iy ùÿre ;=, wdf,dalfha m%fõ.h 2 × 10

8
 ms

-1
 fõ' ùÿre 

j, ksrfmalaI j¾;kdxlh fidhkak' 
Q2. c,fhys ksrfmalaI j¾;kdxlh 4/3 kï c,h ;=, wdf,dalfha m%fõ.h fldmuo@ 
 

j¾;k wxlh iy ;rx. wdhduh w;r iïnkaOh 
  
  

 

 

 

 

 

 

 

 

 

fmdÿ w;=re 
uqyqK; 

i m<uq udOHh 

fojk udOHh 
r 

𝑛21
⬚ = 𝑛2⬚

1  =  
sin 𝑖

sin 𝑟
 

i 𝑛21
⬚ = 𝑛2⬚

1 =  m<uq udOHhg idfmalaIj fojk udOHfha 
j¾;k wxlh 

 

𝑛21
⬚ = 𝑛2⬚

1 =
𝑣1

𝑣2
   

 

fmdÿ w;=re 
uqyqK; 

v1 

m<uq udOHh 

fojk udOHh 

v2 

⬚1𝑛2 =
𝑣1

𝑣2
 

⬚1𝑛2 =
𝑓𝜆1

𝑓𝜆2
 

⬚1𝑛2 =
𝜆1

𝜆2
 

 

𝑣 = 𝑓𝜆 neúka" 
𝑣1 = 𝑓𝜆1       (1) 

𝑣2 = 𝑓𝜆2 (2) 

 

 

 

∴  1n 2 = 
m<uq udOHh ;=, wdf,dalfha ;rx. wdhduh 

fojk udOHh ;=, wdf,dalfha ;rx. wdhduh 

𝒏𝟐𝟏
⬚ = 𝒏𝟐⬚

𝟏 =
𝒗𝟏

𝒗𝟐
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j¾;k wxl w;r iïnkaOh 

 

 
 
 
 
 
 
 

udOHh foll ksrfmalaI j¾;k wxl iy idfmalaI j¾;kdxl w;r iïnkaOh 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

iudka;r udOHh lSmhl j¾;kdxl w;r iïnkaOh 
 

  

fmdÿ w;=re 
uqyqK; 

i 
m<uq udOHh (n1) 

fojk udOHh (n2) 
r 

i  
⬚1𝑛2 =

   1

⬚2𝑛1
 

⬚1𝑛2 =
sin 𝑖

sin 𝑟
 

⬚2𝑛1 =
sin 𝑟

sin 𝑖
 

i 
m<uq udOHh (v1) 

fojk udOHh (v2) 
r 

i  

⬚1𝑛2 =
𝑣1
𝑣2

 𝑛1 =
𝑣𝑎
𝑣1

 

i 
jd;h (va) 

m<uq udOHh (v1) 

i  

𝑛2 =
𝑣𝑎
𝑣2

 

r 

jd;h (va) 

fojk udOHh (v2) 

i  

⬚1𝑛2 =
𝑣1
𝑣2

 ×  
𝑣𝑎
𝑣𝑎

 =
𝑣1
𝑣𝑎

 ×  
𝑣𝑎
𝑣2

   

⬚1𝑛2 =
1

𝑛1
 ×  𝑛2   

⬚𝟏𝒏𝟐 =
𝒏𝟐

𝒏𝟏
    ⬚𝟐𝒏𝟏 =

𝒏𝟏

𝒏𝟐
 

⬚1𝑛2 =
𝑛2
𝑛1

= 
sin 𝑖

sin 𝑟
    𝒏𝟏 𝐬𝐢𝐧 𝒊 = 𝒏𝟐 𝐬𝐢𝐧 𝒓    

⬚1𝑛2 =
𝑛2
𝑛1

  (1) 

⬚3𝑛4 =
𝑛4
𝑛3

  (3) 

⬚2𝑛3 =
𝑛3
𝑛2

  (2) 

 (n1) 

 (n2) 

 (n4) 

 (n3) 

 

 (1) × (2) × (3) 

1n2 × 2n3 × 3n4 = 
𝑛2

𝑛1
 × 

𝑛3

𝑛2
× 

𝑛4

𝑛3
 

 

∴  

1n2 × 2n3 × 3n4 = 
𝑛4

𝑛1
  

 
1n2 × 2n3 × 3n4 = 1n4 
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 wdf,dal j¾;kh ksid jia;=jl m%;sìïnfha oDYH msysàu" jia;=fõ i;H msysàug jvd fjkia fõ' 
fuh wei mj;sk udOHh;a jia;=j mj;sk udOHh;a u; ;SrKh fõ' 
Wod( 
 fmdl=Kl m;=, tiù fmkSu 

 c,h msß ùÿre n÷kla ;=, we;s mekai,la keù fmkSu 

jia;=jl i;H .eUqr iy oHYH .eUqr w;r iïnkaOh 

 

 

 

 

 

 

 

 

Q3. c,dYhl mDIaGfha isg 9 cm my,ska ud¿fjl= msyskd hk w;r c, mDIaGfha isg 12 m by<ska 
l=re,af,l= mshdir lrhs' 

a) ud¿jd olsk wdldrhg ud¿jd iy l=re,a,d w;r mr;rh fldmuKo@ 

b) l=re,a,d olsk wdldrhg ud¿jd iy l=re,a,d w;r mr;rh fldmuKo@ 

udOHhl j¾;kdx;h iy oDYH úia:dmkh w;r iïnkaOh 

 

 

  

r 

r 

i 

i 

O 

I 

Q 

n1 

n2 

úr, udOHh ^2& 

𝑛1 sin 𝑖 = 𝑛2 sin 𝑟 
i iy r b;d l=vd úg 
sin 𝑖 = tan 𝑖 iy sin 𝑟 = tan 𝑟 
𝑛1 tan 𝑖 = 𝑛2 tan 𝑟 tan 𝑖 =  

𝑃𝑄

𝑂𝑃
 iy tan 𝑟 = 

𝑃𝑄

𝐼𝑃
 

P 

𝑛1 × 
𝑃𝑄

𝑂𝑃
= 𝑛2 ×

𝑃𝑄

𝐼𝑃
 

 
𝑛1
𝑛2

= 
𝑂𝑃

𝐼𝑃
 

.yk udOHh ^1& 

OP- fmdÿ w;=re uqyqKf;a  isg jia;=jg we;s ÿr ^i;H .eUqr& 
IP - fmdÿ w;=re uqyqKf;a  isg m%;sìïnhg we;s ÿr ^oDYH .eUqr& 

i;H .eUqr 
oDYH .eUqr 

2 n 1 = 

2 n 1 – wei ;nd we;s udOHhg idfmalaIj jia;=j ;nd we;s udOHfha j¾;kdxlh 

 n  = 
i;H .eUqr 
oDYH .eUqr 

I 

d 

O 

t 

n 

jd;h 
t – udOHfha >klu ^i;H .eUqr& 

d – oDYH úsia;dmkh  

T – d – oDYH .eUqr  

𝑛 = 
𝑡

𝑡 − 𝑑
 

𝑡 − 𝑑 = 
𝑡

𝑛
 

𝑑 =  𝑡 − 
𝑡

𝑛
 

𝒅 =  𝒕  𝟏 − 
𝟏

𝒏
   

𝒅 =  𝒕  𝟏− 
𝒏𝑬

𝒏𝑴

   

ksrSlaIlhd jd;h fkdjk fjk;a udOHhl isákafka kï" 

n E - wei ;nd we;s udOHfha j¾;kdxlh 

n M – jia;=jg by<ska we;s udOHfha j¾;kdxlh 
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 iudka;r mdroDYH udOHh lSmhla ksid isÿjk iïm%hqla; oDYH úia:dmkh" tla tla udOHh u.ska 
we;s lrk oDYH úia:dmkhkaf.a ftlHhg iudk fõ'  
 

Q4. 20 cm l .klulg we;s c, ia:rhla u;g 12 cm l .klula we;sjk fia f;,a ;Ügqjla oukq 
,nhs' c, uÜgug my,ska we;s jia;=jla foi f;,a mDIaGhg by<ska neÆúg th f;,a j, by, 
mDIagfha isg 25 cm my,ska ksÍlaIKh fõ' f;,a j, j¾;kdxlh fidhkak' (nw = 4/3) 

wjê fldaKh iy mQ¾K wNHka;r mrdj¾;kh 

 

 

 

 

 

.yk udOHhl we;s jia;=jlska ksl=;a jk P, Q, I iy S wdf,dal lsrK 4la i,luq' 

P - m;k fldaKfhys w.h Y+kH fõ' tneúka wm.ukhla fkdue;sj .yk udOHfha isg úr, udOHh 
fj;g .uka lrhs' 

Q - l=vd m;k fldaKhla iys;j m;kh jk lsrKh wm.ukhla iys;j úr, udOHh fj; .uka lrhs' 

R - .yk udOHh ;=, m;k fldaKh l%ufhka jeälrf.k hdfï§ tla wjia:djl j¾;s; lsrKh 
mDIaGh Tiafia .uka lrhs' túg j¾;s; fldaKfha w.h 900 la fõ' fuu wjia:dj wjê wjia:dj 
f,i y÷kajkq ,nk w;r fuúg m;k fldaKfha w.h udOHh fol i|yd wjê fldaKh f,i 
y÷kajhs' 

S - m;k fldaKfha w.h wjê fldaKhg jvd úYd, jk úg lsrKh úr, udOHh fj;g .uka fkdlr 
.yk udOHh fj;gu mrdj¾;kh jk w;r fuh mQ¾K wNHka;r mrdj¾;kh f,i y÷kajhs' 

 

 

 

 

 

 

 

 

 

mQ¾K wNHka;r mrdj¾;kfhys fh§ï 

 ñßÕ=j we;sùu 

 foaÿkak we;sùu 

 rd;%S ld,fha§ Yíoh wE;g weiSu 
 ueKsla j, m¿oq fidhd .ekSug 

 .=jka úÿ,s ;rx. whk f.da,h u.ska isÿjk mrdj¾;kh 
 m%ldY ;ka;= 

  

i i c i 

P Q 

R 

S 

úr, (n2) 

.yk (n1) 

O 

wjê wjia:dj i|yd 

𝑛1 sin 𝑖 = 𝑛2 sin 𝑟 

𝑛1 sin 𝑐 = 𝑛2 sin 90 
𝑛1
𝑛2

= 
1

sin 𝑐
 

= 
1

sin 𝑐
 2n1 

 

2n1 – úr, udOHhg idfmalaIj .yk udOHfha j¾;kdxlh  
 

 

úr, udOHh jd;h jk úg  
 

𝒏 = 
𝟏

𝐬𝐢𝐧 𝒄
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Q5. my; tla tla wjia;djka i|yd wjê fldaK fidhkak' 

a) ùÿre¡jd; w;-=re uqyqK; (ng = 4/3) 
b) c,¡jd; w;-=re uqyqK; (nw = 4/3) 
c) f;,a¡jd; w;-=re uqyqK; (nO = 10/9) 
d) ùÿre¡c, w;-=re uqyqK; 
e) ùÿre¡f;,a w;-=re uqyqK; 
f) c,¡f;,a w;-=re uqyqK; 

 

Q6. 1 m .eUqrg c,h we;s gexlshl m;=f,ys úÿ,s mykla iúlr we;' mykska ksl=;ajk wdf,dalh 
jdhqf.da,hg we;=,aùu je,elaùu i|yd wdj¾Kh l, hq;= wju j¾.m,h jD;a;hla nj fmkajd tys 
wrh .Kkh lrkak' (nw = 4/3) 

Q7. m%ldY ;ka;=jla idodwe;s øjHfha j¾;kdxlh 1.30 la fõ' 

a) wjê fldaKh fidhkak' 

b) fuu ;ka;=j i|yd wjê fldaKh 70
0 olajd jälsÍug wjYHj we;' fuu ;ka;=j wdjrKh l, 

hq;= mdroDYH udOHfha j¾;k wxlh l=ula úh hq;=o@ 

Q8. j¾;k wxlh nw jk c,h ;=,ska .uka lrK wdf,dal lsrKhla c,¡jd; w;-=re uqyqK; u; wjê 

fldaKfhka m;s; fõ' c, mDIaGh u; j¾;k wxlh nO jk f;,a ;Ügqjla w;=rkq ,nhs' fuu 
wdf,dal lsrKfhys f;,a ;=, j¾;k fldaKh fidhkak' 

Q9. c,h ;=, isák lsñÿï lrefjl=g iQ¾hhdf.a msysàu isrig 30
0 la f,i fmfka' fmd<j u; isák 

mqoa.,fhl=g fmfkk iQ¾hhdf.a msysàu fldmuKo@ (nw = 4/3) 
Q10. 32 cm È.e;s øjhla msÍ we;s gexlshla ;=, we;s jia;=jla foi gexlsfha tla milska ne,Sfï§ th tu 

mDIagfha isg 15 cm la ÿßka msysgk fia fmfkk w;r wfkla miska ne,Sfï§ th tu mDIagfha isg 
9 cm la ÿßka msysgk fia fmfka' m<uq mDIagfha isg jia;=jg we;s ÿr;a" øjfha j¾;kdxlh;a 
fidhkak' 

m%siau ;=,ska isÿjk mrdj¾;kh 

 

 

 

 

 
 

wOHhkfha myiqj i|yd fuys ;%sfldaKdldr uqyqK; muKla i,ld n,kq ,efí' 

 

 

  

j¾;l odrh 

m<uq j¾;l 
mDIaGh 

j¾;l fldaKh 
^m%siau fldaKh& 

fojk j¾;l 
mDIaGh 

i1 i2 r2 r1 

d 

A 

P 

R 

P – m;k lsrKh 

Q – j¾;k lsrKh 

R – ks¾.; lsrKh 

A – m%ssiau fldaKh 

d – wm.uk fldaKh 

n – m%siauh idod we;s øjHfha j¾;k wxlh 

i1 – m<uq mDIaGh i|yd m;k fldaKh 

r1 – m<uq mDIaGh i|yd j¾;k fldaKh 

r2 – fojk mDIaGh i|yd m;k fldaKh 

i2 – fojk mDIaGh i|yd j¾;k fldaKh 
^ks¾.; fldaKh& 

x1 x2 

A = r1 + r2 

n 

A 
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Q11. j¾;kdxlh 1.52 la jk øjHhlska idod we;s m%siauhl m%siau fldaKh 60
0 la fõ' my; tla tla 

wjia:dfõ§ r1, r2, i2 iy d fidhkak' 

a) i1 = 0
0 

b) i1 = 20
0 

c) i1 = 40
0 

d) i1 = 50
0 

 

m;k fldaKh wkqj wm.uk fldaKfha úp,kh 

is;a;ï mqjrej u; fmdare lgq u`.ska iqÿ lvodish iú lr lvodisfhys ueog wdikakj Èla w;g AB 
ir, f¾Ldjla we| fuu ir, f¾Ldj u; iqÿiq mr;rj,ska msysá ,laIH y;la i,l=Kq lr ta tls fkl  

AB iu`. wNs,ïn jk fia f¾Ld w¢ lrkq ,efí' tu wNs,ïn iu`. ms<sfj<ska 30
0
, 40

0
, 45

0
,50

0
, 55

0
, 60

0
, 

70
0 ne.ska jk f¾Ld w¢ lrkq ,efí' imhd we;s m%siaufha odrhla (PQ) 30

0
 m;k fldaKfhka we¢ 

f¾Ldj AB yuq jk ,laIHh ueÈ jk fia rEmfhys oelajk mßÈ AB f¾Ldj u; ;nd bka miq m;k 
f¾Ldj u; w,afmfk;a;s folla (P1 iy P2) tlsfklg yels ;rï wE;ska isriaj isgqjd ms%iaufha wfkla 
uqyqK; (QR) ;=<ska tu w,afmk;a;s foflys m%;sìïn ksßlaIKh lr" tu m%;sìïn (P'1 iy P'2) iu`. 
tal f¾Çhj msysgk fia ;j;a w,afmfk;a;s folla (P3 iy P4 ) tlsfklg wE;ska isriaj isgqj lrkq 
,efí' m%siaufha odr lvodish u; i,l=Kq lr" th lvodisfhka bj;a lr P3 iy P4 w,afmfk;a;sj, mdo 
hd lrk f¾Ldfjka ks¾.; lsrK ,nd f.k m;k lsrK bÈßhg;a" ks¾.; lsrK miqmig;a" Èla lr" 
tajd w;r wm.uk fldaKh (d) uek .kq ,nhs'  

wfkla m;k fldaK i|yd by; i|yka l< wdldrhg mÍlaIKh kej; isÿ lr" wod< wm.uk fldaK 
uek mdGdxl igyka lr f.k m;k fldaKhg tÈßj wm.uk fldaKh m%ia:dr .; lrkq ,nhs' 

 

 

 

 

 

 

  

d  = x1 + x2 

x1 = i1 – r1 

x2 = i2 – r2 

d  = i1 – r1 + i2 – r2 

d  = i1 – r1 + i2 – r2 

d  = i1 + i2 – r1 – r2 

 d  = i1 + i2 – (r1 + r2) 

 
d  = i1 + i2 – A 

 

 𝑛 =
sin 𝑖

sin 𝑟
 neúka 

 
 𝒏 =

𝐬𝐢𝐧 𝒊𝟏

𝐬𝐢𝐧 𝒓𝟏
 

  𝒏 =
𝐬𝐢𝐧 𝒊𝟐

𝐬𝐢𝐧 𝒓𝟐
 

 

i 

R 

Q P 

P1 

P2 P'2 

P'1 

P4 

P3 

30
0 

40
0 

45
0 

A B 

50
0 

d 

m;k 
fldaKh (i) 

wm.uk 
fldaKh (d) 

30
0  

40
0
  

45
0
  

50
0
  

60
0
  

70
0
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  wdf,dalh 
 
 

fufyhùu # n,xf.dv l,dm wOHdmk ld¾hhd,h  

ieliqu    # ñ,skao m%.S;a lvj;f.a 
     r$n,xf.dv wdkkao ffuf;%h u'u'ú'  

 

m;k fldaKh i l=vd w.hl isg l%ufhka jeä lsÍfï § wm.uk fldaKh wvq ù wjuhla yryd kej; 
jeä fõ' wju wjia:djg wkqrEm wm.uk fldaKh wju wm.uk fldaKh (D) fõ' 

 
 
 
 
 
 
 
 
 
 
 
 
 
wju wm.ukhg wkqrEm jQ m;k fldaKh (im) fomfiys jQ l=vd mrdihl (im ±5

0
) m;k fldaK 

lsysmhla i|yd wm.uk fldaK fidhd m%ia;drfhys we;=<;a lsÍfuka jvd iqug jl%hla we|Sug myiq 
fõ' tu.ska wju wm.uk fldaKh (D) i|yd jvd ksrjoH w.hla ,nd .; yels h' 

m%siauhla ;=,ska lsrKhla wju wm.uk wjia:djg m;aj .uka lrk úg tu lsrKh m%siauhla ;=,ska 
iuñ;slj .uka lrhs' 

 túg" 

 

 

 

 

 

 

 

 

 

 

Q12. j¾;kdxlh n (n > 1) jk mdroDYH udOHhla ;=, m%siauhla wdldrfha jd; l=yrhla we;' wod, 
lsrK igyka we| mdroYH udOHfha j¾;kdxlh i|yd m%ldYkhla A iy D weiqfrka ,nd .kak' 

Q13. jd;fha ;nd we;s m%siau fldaKh 60
0 la jk m%siauhla i|yd wju wm.uk fldaKh 30

0 la fõ' wju 
wm.uk wjia;djg wod, m;k fldaKh iy m%siauh idod we;s øjHfha ksrfmalaI j¾;kdxlh 
fidhkak' 

Q14. jd;fha ;nd we;s m%siau fldaKh 90
0 la jk m%siauhla i|yd wju wm.uk fldaKh 60

0 la fõ' wju 
wm.uk wjia;djg wod, m;k fldaKh iy m%siauh idod we;s øjHfha ksrfmalaI j¾;kdxlh 
fidhkak' 
 

wjê fldaK l%ufhka m%siauhla ;kd we;s øjHfha j¾;k wxlh fiùu 
 

is;a;ï mqjrej u; fmdarelgq u.ska iqÿ lvodish iú lr lvodish u; m%siauh ;nd tys odr mekai,lska 
i,l=Kq lr m%siaufha tla uqyqK;la (AB) iu. iam¾Y jk fia w,afmfk;a;la (O) isriaj isgqjd 
m%siaufha BC uqyqK; ;=<ska AC uqyqK; foi n,d O w,afmfk;af;a m%;sìïnh ksÍlaIKh lrkq ,efí' 
ms%iaufha BC uqyqKf;ys C fl<jr isg B fl<jr foig wei f.k hk úg tu m%;sìïnh fmkS-
fkdfmkS hk iSudfõ § th iu. tal f¾Çhj isák fia w,afmfk;a;s folla (P yd Q) tlsfklg yels 
;rï ÿßka msysgk fia isriaj isgqjkq ,efí' 
 

i im 

D 

d 

i1  = i2  = i " 
r1  = r2 = r iy" 
 d  = D fõ' 

r1 + r2  = r + r  = A 

   2r = A 
   r = A/ 2 
 

i1 + i2 - A = d 

i + i – A = D 

 2i = A + D 

  i = (A + D) / 2 

 𝑛 =
sin 𝑖

sin 𝑟
 

 

𝒏 =
𝐬𝐢𝐧  

𝑨 +𝑫
𝟐  

𝐬𝐢𝐧  
𝑨
𝟐 
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  wdf,dalh 
 
 

fufyhùu # n,xf.dv l,dm wOHdmk ld¾hhd,h  

ieliqu    # ñ,skao m%.S;a lvj;f.a 
     r$n,xf.dv wdkkao ffuf;%h u'u'ú'  

 

oeka ms%iauh iy w,afmfk;a;s bj;a lr" lvodish u; my; mshjrj,g wkqj ks¾udKh isÿ lrkq ,efí' 
 

 O isg AC g ,ïnj f¾Ldjla we|" OX = XI jk fia tu f¾Ldj u; I m%;sìïnfha msysàu i,l=Kq 
lsÍu 

 P yd Q w,afmfk;a;sj, mdo hd lrk f¾Ldj Èla lr" th BC fþokh lrk R ,laIHh ,nd 
.ekSu 

 R iy I hd lr" th AC fþokh jk S ,laIHh ,nd .ekSu 
 OS hd lsÍu 
 OSR fldaKh uekSu 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
wjê fldaK l%ufhka øjhl j¾;k wxlh fiùu 

wjê fldaK l%ufhka øjhl j¾;k wxlh fiùu i|yd by; mÍlaIKh §¾> l< yel' 
my; mßÈ m%siaufha AC uqyqK; yd iam¾Y jk fia øj ì|lska f;;a l< wKaúlaI lodjla ;nd fmr 
mßÈ mÍlaIKh isÿ lsÍfuka wjê fldaKh fiúh yels h' fuys § ,efnk wjê fldaKfha w.h ùÿre – 
øj w;=re uqyqK; i|yd wjê fldaKh hs' 
fuu wjia:dfõ§ o wod, lsrKh fidhd .;a miq by; ks¾udKh kej; isÿ l, hq;qh' 
 
 
 

  

OSR = 2 C 

fuys C hkq m%siauh idod we;s øjHh--jd; w;=re 
uqyqK; i|yd wjê fldaKhhs' 

tneúka OSR fldaKfhys w¾Oh wjê fldaKhg 
iudk fõ' 
 

𝒏 =
𝟏

𝐬𝐢𝐧𝑪
 

A 

B C 

X 

I 

O 
S 

R Q 

P 

C 
C 

n 

A 

B C 

X 

I 

O øjh iys; wkaùlaI 
lodj 

R Q 

P 

C1 

n 

S 
C1 

OSR = 2 C1 

fuys C1 hkq m%siauh idod we;s øjHh^ùÿre&--øj w;=re 
uqyqK; i|yd wjê fldaKhhs' 

tneúka OSR fldaKfhys w¾Oh wjê fldaKhg 
iudk fõ' 
 
l ng – øjhg idfmalaIj ùÿre j, j¾;kdxlh 

=
1

sin𝐶1
 l ng 

=
𝑛𝑔

𝑛𝑙
 l ng 

𝑛𝑙 =
𝑛𝑔

 𝑛𝑔
 

l  

𝑛𝑙 =
1

sin𝐶
× 

sin𝐶1
1

 

𝒏𝒍 =
𝐬𝐢𝐧𝑪𝟏
𝐬𝐢𝐧𝑪
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  wdf,dalh 
 
 

fufyhùu # n,xf.dv l,dm wOHdmk ld¾hhd,h  

ieliqu    # ñ,skao m%.S;a lvj;f.a 
     r$n,xf.dv wdkkao ffuf;%h u'u'ú'  

 

ldp ;=,ska isÿjk j¾;kh 

f.da,Sh mDIaG follska iukaú; mdroDYH øjHhlska iEÿkq jia;=jla ldphla f,i y÷kajhs' 
ldp j¾. folla mp;S' 
 wNsidÍ ldp 
 wmidÍ ldp 

 

 

 

 

wNsidÍ ldp ^W;a;, ldp&  
lsishï ldphla u;g wdf,dalh m;kh jQ úg j¾;kfhka miqj tu wdf,dal lsrK hï ,laIHhl§ 
yuqjk fia .uka lrhs kï tjeks ldp wNsidÍ ldp f,i y÷kajhs' 
 
  
 
 

wmidÍ ldp ^wj;, ldp&  
lsishï ldphla u;g wdf,dalh m;kh jQ úg j¾;kfhka miqj tu wdf,dal lsrK hï ,laIHhl isg 
úisÍ hk fia .uka lrhs kï tjeks ldp wNsidÍ ldp f,i y÷kajhs' 
 
 
 
 
 

 

ldphl m%Odk kdNsh 

ldpfhys m%Odk wlaIhg wdikak iy iudka;rj meñfKk wdf,dl loïNhla j¾;kfhka miq tlajk 
fyda tlajkakd fia fmfkk ia:kh^,laIHh& ldpfhys m%Odk kdNsh f,i y÷kajhs' 
W;a;, ldphlg ;d;aúl kdNshla mj;sk w;r wj;, ldphlg w;d;aúl kdNshla mj;S' 

ldphl oaú;Shsl kdNsh 

hï ,laIHhl isg fyda hï ,laIHhla fj; meñfKk wdf,dal lsrKhla ldph ;=,ska j¾;kfhka miq 
ldpfhys m%Odk wlaIhg iudka;rj .uka lrhs kï tu ,laIHh ldpfhys oaú;Shsl kdNsh f,i 
y÷kajhs' 

kdNs ;,h 

m%Odk wlaIhg ,ïNlj ldpfhys kdNsh yryd hk ;,h kdNs ;,h f,i y÷kajhs'  
tlsfklg iudka;r tfy;a m%Odk wlaIhg iudka;r fkdjk wdf,dal loïNhla kdNs ;,h u; we;s 
,laIHhl§ yuq fõ fyda yuqjkakd fia fmfka' 

kdNsh ÿr ( f ) 
ldphl m%ldY flakaøfha isg kdNshg we;s ÿr kdNsh ÿr f,i y÷kajhs' 
  

wNsidÍ ldp ^W;a;, ldp& 

oaú W;a;,  ;, W;a;,  W;a;, udjl 

wmidÍ ldp ^wj;, ldp& 

oaú wj;,  ;, wj;,  wj;, udjl 

P F F P 

P – m%ldY flakaøh  

F – m%Odk kdNsh  
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  wdf,dalh 
 
 

fufyhùu # n,xf.dv l,dm wOHdmk ld¾hhd,h  

ieliqu    # ñ,skao m%.S;a lvj;f.a 
     r$n,xf.dv wdkkao ffuf;%h u'u'ú'  

 

ldphlska iEfok m%;sìïn ks¾Kh lsÍu 

 m%Odk wlaIhg iudka;rj meñfKk wdf,dal lsrKhla j¾;kfhka miqj  

 W;a;, ldphl m%Odk kdNsh yryd .uka lrhs' 

 Wj;, ldphl m%Odk kdNsfhys isg meñfKkakd fia fmfka' 
 
 
 
 
 m%ldY flakaøh yryd .uka lrk wdf,da; lsrK wm.ukhlg ,la fkdù .uka lrhs' 

  
 

 
 W;a;, ldphl oaú;Shsl kdNsh yryd .uka lrk wdf,dal lsrK j¾;kfhka miq m%Odk wlaIhg 

iudka;rj .uka lrhs' 

  

 
 

 wj;, ldphl oaú;Shsl kdNsh fj; .uka lrk wdf,dal lsrK j¾;kfhka miq m%Odk wlaIhg 
iudka;rj .uka lrhs' 
 
 
 
 

 ldphla u.ska iEfok m%;sìïn ks¾Kh lsÍu i|yd wju jYfhka lsrK folla j;a Ndú; l< 
hq;=h' 

W;a;, ldphlska iEfok m%;sìïNj, msysàu iy ,laIK 

 jia;=j wkka;fha we;súg 
 
 
 
 
 
 
 
 
 
 

 jia;=j 2f g wE;ska we;súg 
  

P F F P P F F P 
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  wdf,dalh 
 
 

fufyhùu # n,xf.dv l,dm wOHdmk ld¾hhd,h  

ieliqu    # ñ,skao m%.S;a lvj;f.a 
     r$n,xf.dv wdkkao ffuf;%h u'u'ú'  

 

 jia;=j 2f u; we;súg 
 
 
 
 
 
 
 

 
 

 jia;=j 2f iy f w;r we;súg 
 
 
 
 
 
 

 
 

 jia;=j F ^kdNsh& u; we;súg 
 
 
 
 
 
 
 
 
 

 jia;=j F ^kdNsh& iy P ^m%ldY flakaøh& w;r we;súg 
 
 
 
 
 
 
 
 

wj;, ldphlska iEfok m%;sìïNj, msysàu iy ,laIK 

 jia;=fõ ´kEu msysgqula i|yd w;d;aúl" Wvql=re" l=vd m%;sìïNhla kdNsh iy ldph w;r msysghs' 
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  wdf,dalh 
 
 

fufyhùu # n,xf.dv l,dm wOHdmk ld¾hhd,h  

ieliqu    # ñ,skao m%.S;a lvj;f.a 
     r$n,xf.dv wdkkao ffuf;%h u'u'ú'  

 

W;a;, ldphlska iEfok m%;sìïNj, jia;= ÿr (u) iu. m%;sìïn ÿfrys (v) úp,kh 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ldp i|yd ,l=Kq iïuq;sh ^kj ldáishdkq ,l=Kq iïuq;sh& 
 ish¿u ñkqï ,nd .kafka ldpfha m%ldY flakaøfha isgh' 

 wdf,dalh .uka lrk ÈYdj Tiafia uksKq ,nk ñkqï iDK (-) f,i;a" wdf,dalh .uka lrk 

ÈYdjg úreoaO ÈYdjg ,nd .kakd ñkqï Ok (+) f,i;a i,lhs'  
 
 
 
 
 

ldp iQ;%h 
ldphl kdNsh ÿr (f) jia;= ÿr (u) m%;sìïn ÿr (v) w;r iïnkaO;djh ldp iQ;%h f,i y÷kajkq ,efí' 
 

 
 
 W;a;, ldphla Ndú;fhka ldp iQ;%h jHq;amkak lrkak'  

 
 
 
 
 

  

fuu mrdih ;=, m%;sìïN fkdmj;S 

F 

2F 

2F F 

u 

v 

-2F 

F 

wdf,dalh 

+  - 

wdf,dalh 

+  - 

𝟏

𝒗
− 

𝟏

𝒖
=
𝟏

𝒇
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fufyhùu # n,xf.dv l,dm wOHdmk ld¾hhd,h  

ieliqu    # ñ,skao m%.S;a lvj;f.a 
     r$n,xf.dv wdkkao ffuf;%h u'u'ú'  

 

 
 
 
 
 
 
 

 
 

 wj;, ldphla Ndú;fhka ldp iQ;%h jHq;amkak lrkak' 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
ldphla u.ska isÿjk f¾Äh úYd,kh (m) 
ldphl u.ska we;s jk m%;sìïNfha Wi ^m%udKh& jia;=fõ Wig ^m%udKhg& orK wkqmd;h f¾Çh 
úYd,kh f,i y÷kajhs' 
  

𝒎 =
𝒖

𝒗
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fufyhùu # n,xf.dv l,dm wOHdmk ld¾hhd,h  

ieliqu    # ñ,skao m%.S;a lvj;f.a 
     r$n,xf.dv wdkkao ffuf;%h u'u'ú'  

 

ldphl n,h (P) 
ldphl kdNsh ÿfrys mriamrh tu ldpfha n,h f,i y÷kajhs' 

ldpfha kdNsh ÿr f jk úg" 
 
 
 

  

   tall – m
-1

 / D ^vfhdmag¾& 

 iïu;h f,i  W;a;, ldphl n,h Ok f,i;a wj;, ldphl n,h iDK f,i;a i,lkq ,efí' 

ixhqla; ldp 
iam¾Yj we;s ;=kS ldp follaa fyda lSmhla fjkqjg Ndú; l< yels ;ks ldph ixhqla; ldphla f,i 
ye|skafõ' 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 ,l=Kq iïuq;sh wkqj w.hka wdfoaY l< hq;=h' 
 ldp follg jvd jeä .Kkla i|yd o by; iólrKh Ndú; l< yel' tfy;a ldp ixLHdj 

jeäjk úg ixhqla;h ;=kS ldphla f,i fkdyeisfrk neúka ksrjoH;dj wvq fõ' 
 

Q15. my; tla tla wjia:dfõ§ ixhqla; ldpfha kdNsh ÿr iy n,h .Kkh lrkak' 
 
 
 
 
 
 
 
  

ldpfha n,h  (𝑷) =
𝟏

𝒇
  

I I O 

f1 f2 

u v 

v 

I O u v 

f 

𝟏

𝒇𝟏
+ 

𝟏

𝒇𝟐
=
𝟏

𝒇
 

 m<uq ldph fojk ldph 

01. W;a;, -20 cm W;a;, -20 cm 
02. W;a;, -20 cm W;a;, -10 cm 
03. W;a;, -20 cm W;a;, -40 cm 
04. wj;, -20 cm wj;, -20 cm 
05. wj;, -20 cm wj;, -10 cm 
06. wj;, -20 cm wj;, -40 cm 
07. W;a;, -20 cm wj;, -10 cm 
08. wj;, -20 cm W;a;, -10 cm 
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fufyhùu # n,xf.dv l,dm wOHdmk ld¾hhd,h  

ieliqu    # ñ,skao m%.S;a lvj;f.a 
     r$n,xf.dv wdkkao ffuf;%h u'u'ú'  

 

ñksia wei 
úYd, ÿr mrdihl we;s jia;=j, meyeÈ,s ;shqKq m%;sìïn ksÍlaIKh lsÍug iu;a ñksia wei l=vd j¾K 
fjiiaùulg mjd ixfõ§ ixlSrK m%ldY WmlrKhls' 
ñksia wei 25 mm muK úYalïNhlska hq;= f.da,dldr yevhlska hq;= wjhjhls' ñksia wei u.ska úúO 
jia;+ka ksÍlaIKh lsÍfï§ isÿ jkafka tu jia;+kaf.a m%;sìïn oDIaá ú;dkh u; we;s lsÍfuka fmkSug 
ie,eiaùuhs' 
 
 
 
 
 
 
 
 

 
 
ñksia wefiys mj;sk ldpfha isg oDIaá ú;dkhg we;s ÿr fyj;a m%;sìïn ÿr ksh; w.hla fõ' tfy;a 
weilg úúO ÿr m%udKfhka hq;= jia;= meyeÈ,sj ksÍlaIKh lsÍfï yelshdj we;' fuys§ isÿjkafka 
jia;= ÿrg wkqrEm f,i wefia ldpfha kdNsh ÿr fjkia lr .ekSuhs' fï i|yd m%;sfhdacl fmaYs bjy,a 
fõ' 
<`. we;s jia;= ksÍlaIKh lsÍfïoS wlaIs ldpfha kdNsh ÿr wvq lr .ekSu ^jl%;d wrh wvq lr.ekSu& 
i|yd m%;sfhdapl fmaYs ixfldapkh fõ' ÿr we;s jia;= ksÍlaIKh lsÍfïoS wlaIs ldpfha kdNsh ÿr jeä 
lr .ekSu ^jl%;d wrh jeä lr.ekSu& i|yd m%;sfhdapl fmaYs bys,a fõ' 

weia folla ;sîfï m%fhdack 
 jia;=jl ;%sudk jHqyh ksÍlaIKh lsÍug 

 jia;=jlg we;s ÿr ks¾Kh lsÍug 

úÿr ,laIHh fyj;a ¥r ,laIHh 
hï mqoa.,fhl=g meyeÈ,sj ±l.; yels ÿru ,laIHh úÿr ,laIHh f,i y÷kajhs' ksfrda.S weila iys; 
mqoa.,fhl=f.a úÿr ,laIHh wkka;fha msysghs' oDIaá wdndOhla we;s mqoa.,fhl=f.a úÿr ,laIHh 
wkka;fha isg wei foig meñfKa' úÿr ,laIHfha we;s jia;=jla ksÍlaIKh lsÍfï§ wlaIs ldpfha 
kdNsh ÿr Wmßu jk w;r ldpfha n,h wju fõ' 

 
 

 

 
wúÿr ,laIHh 
hï mqoa.,fhl=g wmyiqjlska f;drj meyeÈ,sj ±l.; yels ,`.u ,laIHh wúÿr ,laIHh f,i 
y÷kajhs' wefia isg wúÿr ,laIHhg we;s ÿr úIo oDIaáfha wju ÿr f,i y÷kajhs' jevqkq mqoa.,fhl=f.a 
ksfrda.S weila i|yd úIo oDIaáfha wju ÿr 25 cm muK fõ' wúÿr ,laIHfha we;s jia;=jla ksÍlaIKh 
lsÍfï§ wlaIs ldpfha kdNsh ÿr wju jk w;r ldpfha n,h Wmßu fõ' 
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fufyhùu # n,xf.dv l,dm wOHdmk ld¾hhd,h  
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     r$n,xf.dv wdkkao ffuf;%h u'u'ú'  

 

oDIaá mrdih 
hï mqoa.,fhlf.a úÿr ,laIHh iy wúÿr ,laIHh w;r mr;rh oDIaá mrdih f,i y÷kajhs' oDIaá 
mrdih ;=, msysá jia;=jl fyda tu mrdih ;=, isg tkakd fia fmfkk wdf,dal loïN muKla 
oDIaáú;dkh u; yuqù m%;sìïn idok neúka tajd muKla meyeÈ,sj ±l .; yel' 

oDIaá fodaY 
hï mqoa.,fhlf.a frda.S ;;ajh wkqj;a Tyqf.a jhi wkqj;a wefia isg úÿr ,laIHhg fyda wúÿr 
,laIHhg we;s ÿr m%udK fjkia úh yel' ta wkqj oDIaá fodaY we;sfõ' tfukau wlaIs f.da,fha È. Wvq 
fyda jeä ùu ksid o oDIaá fodaY we;sfõ'  
fuu iEu wjia:djlu isÿjkafka wlaIs ldph u.ska idok hï jia;=jl m%;sìïnh oDIaá ú;dkh u; 
we;s fkdù thg bÈßfhka fyda miqmiska iliaùuhs' 

wúÿr oDIaál;ajh 
hï mqoa.,fhl= yg <`. we;s jia;+ka meyeÈ,sj fmfkk kuq;a ÿr we;s jia;+ka meyeÈ,sj fkdfmkSu 
wúÿr oDIaál;ajh f,i y÷kajhs'  
wei úfõlSj mj;sk úg ^wE; msysá jia;= ksÍlaIKh lsÍfï§& wlaIs ldpfha Wmßu kdNsh ÿrg jvd 
wlaIs f.da,fha È. ^úYalïNh& jeäùu ksid jia;=fõ m%;sìïnh oDIaá ú;dkhg bÈßfhka iE§u ksid 
m%;sìïnh meyeÈ,sj fkdfmkSu fuhg fya;=j fõ' 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
fuys§ me<|sh hq;= ldpfha kdNsh ÿr fiùu i|yd jia;= ÿr f,i wkak;h;a" m%;sìïn ÿr f,i frda.S 
úÿr ,laIHhg we;s ÿr;a Ndú; fldg ldp iQ;%h fhÈh hq;=h' 
 
Q16. wúÿr oDIaál;ajfhka fmf,k weia we;s mqoa.,fhl=g 300 cm g jvd wE;ska we;s jia;= meyeÈ,sj 

fkdfmfka' Tyqg b;d wE;ska we;s jia;= meyeÈ,sj ±l .ekSu i|yd me<|sh hq;= ldpfha kdNsh ÿr 
fldmuK o@ Tyqf.a úIo oDIaáfha wju ÿr 25 cm kï wod, ldph me<|s miq úIo oDIaáfha kj 
wju ÿr fldmuK o@ 

Q17. wúÿr oDIaál;ajfhka fmf,k weia we;s mqoa.,fhl=g 200 cm g jvd wE;ska we;s jia;= meyeÈ,sj 
fkdfmfka' Tyqg b;d wE;ska we;s jia;= meyeÈ,sj ±l .ekSu i|yd me<|sh hq;= ldpfha n,h 
fldmuK o@ Tyqf.a úIo oDIaáfha wju ÿr 25 cm kï wod, ldph me<|s miq úIo oDIaáfha kj 
wju ÿr fldmuK o@ 

frda.S wei wkka;fha we;s jia;=fõ m%;sìïnh oDIaá 
ú;dkhg bÈßfhka idohs' 

frda.S weig meyeÈ,sj fmfkk wE;u ,laIHh frda.S 
úÿr ,laIHh fõ' 

wkka;fha we;s jia;=jl m%;sìïnh frda.S wefiys  
úÿr ,laIHfhys idod.;a úg Tyqg wkak;fhys we;s 
jia;+ka meyeÈ,sj ±l .; yel' 
fï i|yd wj;, ldphla Ndú; lrkq ,nhs' 
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Q18. wúÿr oDIaál;ajfhka fmf,k weia we;s mqoa.,fhl=g b;d wE;ska we;s jia;= meyeÈ,sj ±l .ekSu 
i|yd -0.25 D jk ldphla Ndú; l, hq;=h'Tyqf.a úÿr ,laIHhg we;s ÿr fldmuK o@ Tyqf.a úIo 
oDIaáfha wju ÿr 25 cm kï wod, ldph me<|s miq úIo oDIaáfha kj wju ÿr fldmuK o@ 

 

¥r oDIaál;ajh 
hï mqoa.,fhl= yg ÿr we;s jia;+ka meyeÈ,sj fmfkk kuq;a <`. we;s jia;+ka meyeÈ,sj fkdfmkSu 
wúÿr oDIaál;ajh f,i y÷kajhs'  
ksfrda.S weil wúÿr ,laIHhfha ^<`.& msysá jia;= ksÍlaIKh lsÍfï§ jia;=fõ m%;sìïnh oDIaá ú;dkhg 
msgqmiska iE§u ksid m%;sìïnh meyeÈ,sj fkdfmkSu fuhg fya;=j fõ' 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
fuys§ me<|sh hq;= ldpfha kdNsh ÿr fiùu i|yd jia;= ÿr f,i frda.S úÿr ,laIHhg we;s ÿr;a" 
m%;sìïn ÿr f,i ksfrda.S úÿr ,laIHhg we;s ÿr;a Ndú; fldg ldp iQ;%h fhÈh hq;=h' 
 
Q19. ¥r ÿIaál;ajfhka fmf,k weia we;s mqoa.,fhl=g 1 m g jvd <`.ska we;s jia;= meyeÈ,s f,i 

fkdfmfka' wefia ish 25 cm ÿßka we;s jia;= meyeÈ,sj ÿl .ekSug me<|sh hq;= ldpfha kdNsh ÿr 
iy n,h fldmuKo@ 

Q20. oDIaá fodaIhlska fmf<k mqoa.,fhl=g 75 cm g jvd <`.ska we;s jia;= meyeÈ,sj fkdfmfka' Tyqf.a 
wlaIs ldpfhys kdNsh ÿr fjkia jk mrdih fldmuKo@ wefia isg 25 cm ÿßka msysá jia;= 
ksÍlaIKh lsÍug me<|sh hq;= ldpfha kdNsh ÿr iy n,h fidhkak' 

Q21. y;<sia we|sßfhka fmf<k mqoa.,fhl=f.a oDIaá mrdih 600 cm isg 200 cm olajd fõ' fudyq 
wkka;fha iy 25 cm ÿßka we;s jia;= ksÍlaIKh lsÍu i|yd me<|sh hq;= ldp j, kdNsh ÿr 
fidhkak' tu tla tla ldph me<|s miq Tyqf.a kj oDIaá mrdih fidhkak' 

Q22. kdNsh ÿr 1.5 m jk W;a;, ldphla mw<|s mqoa.,fhl=g wefia isg 25 cm l ÿrl isg wkka;h 
olajd jia;= meyeÈ,sj ksÍlaIKh l, yel' fudyqf.a oDIaá mrdih fldmuKo@ 

m%ldY WmlrK 
meyeÈ,sj ±lsh fkdyels jia;+ka ksÍlaIKh lsÍu u|yd m%ldY WmlrK Ndú; lrhs'  
jia;=jla meyeÈ,sj ksÍlaIKh lsÍu i|yd jia;=fõ úYd,;ajh;a th wefiys isg fldmuK ÿrlska 
msysgkafkao hkak;a jeo.;a fõ' 
  

frda.S wei wúÿr ,laIHfha we;s jia;=fõ m%;sìïnh 
oDIaá ú;dkhg msgqmiska idohs' 

frda.S weig meyeÈ,sj fmfkk ,`.u ,laIHh frda.S 
wúÿr ,laIHh fõ' 

ksfrda.S wúÿr ,laIHfha we;s jia;=jl m%;sìïnh  
frda.S wefiys wúÿr ,laIHfhys idod.;a úg Tyqg 
ksfrda.S wúÿr ,laIHfha we;s jia;+ka meyeÈ,sj ±l 
.; yel' 
fï i|yd W;a;, ldphla Ndú; lrkq ,nhs' 
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oDIaá fldaKh^ ɵ &   
weila bÈßfhka we;s hï jia;=jla u.ska wlaIs ldph u; wdmd;kh lrkq ,nk fldaKh oDIaá fldaKh 
f,i y÷kajhs' 
 

 
 
 
 
jia;=jla weig fmfkk m%udKh oDIaá fldaKh úYd, jk úg jeäjk w;r oDIaá fldaKfha w.h 
jia;=fõ m%udKh iy jia;=jg wlaIs ldpfha isg we;s ÿr m%udKh u; r|d mj;S' 
 

wei bÈßfhka fjkia ÿr j,ska ;nd we;s iudk Wi we;s jia;= folla i,luq' 

 

 

wei bÈßfhka fjkia ÿr j,ska ;nd we;s wiudk Wi we;s jia;= folla i,luq' 

 
 
 
 
 m%ldY WmlrK u.ska isÿ lrkq ,nkafka hï jia;=jla u.ska wefiys wdmd;kh lrk fldaKh 

fyj;a oDIaá fldaKh úYd, lr §uhs' 
 m%ldY WmlrKhl wjidk m%;sìñNh iqÿiq mßÈ úÿr ,laIHfha fyda wúÿr ,laIHfha ia:dk .; jk 

fia WmlrKh ieliSu iSreudre lsÍu f,i lshkq ,nk w;r iSreudre lsÍu wdldr folls' 
 idudkH iSreudrej 

 idudkH fkdjk ^úfYaI& iSreudrej 

idudkH iSreudrej 
WmlrKh ;=,ska fmfkk wjidk m%;sìïnh jia;=jg wdikakj úÿr ,laIHfha fyda wúÿr ,laIHfha 
msysgk fia WmlrKh ieliQ úg th idudkH iSreudre wjia:dfõ mj;skafka hehs lshkq ,nhs' 
wkaùlaIhla idudkH iSreudrefõ mj;sk úg tu.ska we;sjk wjidk m%;sìïnh wefiys wúÿr 
,laIHfhys msysgk w;r ÿf¾laIhla idudkH iSreudrefõ mj;sk úg tu.ska we;sjk wjidk m%;sìïnh 
úÿr ,laIHfhys msysghs' 
wkaùlaIhla idudkH fkdjk iSreudrefõ mj;sk úg tu.ska we;sjk wjidk m%;sìïnh wefiys úÿr 
,laIHfhys msysgk w;r ÿf¾laIhla idudkH fkdjk iSreudrefõ mj;sk úg tu.ska we;sjk wjidk 
m%;sìïnh wúÿr ,laIHfhys msysghs' 

wkaùlaI 
<`. we;s l=vd jia;= úYd, lr ksÍlaIKh lsÍu i|yd wkaùlaI Ndú; lrhs' 
wkaùlaI m%Odk j¾. folls' 
 ir, wkaùlaIh 

 ixhqla; wkaùlaIh 

wkaùlaIhl úYd,l n,h fyj;a fldaKsl úYd,kh^ M & 
 

 

jia;=j, Wi iudk jqjo <`.ska we;s jia;=j jvd 
úYd,j ksÍlaIKh l, yel' 

jia;=j, Wi wiudk jqjo jia;= folu iudk 
úYd,jfhka ksÍlaIKh l, yel' 

wefiys úYalïNh d kï" 
tan ɵ = 

wkaùlaIhl fldaKsl  
úYd,kh ^ M & = 
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wkaùlaI m%Odk j¾. folla mj;S' 

 ir, wkaùlaIh 
 ixhqla; wkaùlaIh 

ir, wkaùlaIh 
kdNsh ÿr wvq W;a;, ldphla fï i|yd Ndú; lrhs' 

ir, wkaùlaIhl idudkH iSreudrej 
wjidk m%;sìïnh wúÿr ,laIHfhys ^úYo oDIaáfhys wju ÿßka& iEfok mßÈ WmlrKh iSre udre 
lrhs' 
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ir, wkaùlaIhl idudkH fkdjk iSreudrej 
wjidk m%;sìïnh úÿr ,laIHfhys ^wkka;fhys& iEfok mßÈ WmlrKh iSre udre lrhs' 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ixhqla; wkaùlaIh 
ir, wkaùlaYhl úYd,l n,h jeälsÍu i|yd tys kdNsh ÿr wä l< hq;=h' ta i|yd tys jl%;dj jeä 
lsÍfï§ ldpfhys ldÖh .=K wvqù f.da,Sh .=K jeäù ldphla f,i fkdyeisf¾' tneúka kdNsh ÿr wvq 
W;a;, ldp folla taldlaIj iïnkaO lsÍfuka ixhqla; wkaùlaI idod .kq ,nhs' 

fuu ldp foflka weig wdikak ldph Wmfk; f,i;a" wefika wE; jia;=jg wdikak ldph 
wjfk; f,i;a y÷kajhs' 
wkaùlaIhl ldp fok ie,lSfï§ wjfkf;a kdNsh ÿfrys w.h Wmfkf;a kdNsh ÿfrys w.hg jvd 
uola wvqh' 
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ixhqla; wkaùlaIhl idudkH iSreudrej 
wjidk m%;sìïnh wúÿr ,laIHfhys ^úYo oDIaáfhys wju ÿßka& iEfok mßÈ WmlrKh iSre udre 
lrhs' 

 

  

 idudkH iSreudrefjys we;s ixhqla; wkaùlaIhl úYd,k n,h wjfk; iy Wmfk; u.ska we;sjk f¾Çh 
úYd,kj, .=Ks;hg iudk fõ' 
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ixhqla; wkaùlaIhl idudkH fkdjk iSreudrej 
wjidk m%;sìïnh úÿr ,laIHfhys ^wkka;fhys& iEfok mßÈ WmlrKh iSre udre lrhs' 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ÿf¾laI 
wE; we;s jia;= meyeÈ,sj ksÍlaIKh lsÍu i|yd ÿf¾laI Ndú; lrhs' 
fuys§ wm i,ld n,kqfha klaI;% ÿf¾laIhhs' 

ÿf¾laIhl úYd,l n,h fyj;a fldaKsl úYd,kh^ M & 
 

  

ÿf¾laIhl fldaKsl  
úYd,kh ^ M & = 
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ÿf¾laIhl idudkH iSreudrej 
wjidk m%;sìïnh úÿr ,laIHfhys ^wkka;fhys& iEfok mßÈ WmlrKh iSre udre lrhs' 

 

  

 idudkH iSreudrefjys we;s ÿf¾laIhl úYd,k n,h wjfkf;ys iy Wmfkf;ys kdNsh ÿr w;r wkqmd;hg 
iudk fõ' 

 idudkH iSreudrefjys we;s ÿf¾laIhl ldp w;r mr;rh wjfkf;ys iy Wmfkf;ys kdNsh ÿrj, tl;=jg 
iudk fõ' 
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ÿf¾laIhl idudkH fkdjk iSreudrej 
wjidk m%;sìïnh wúÿr ,laIHfhys ^úYo oDIaáfhys wju ÿßka& iEfok mßÈ WmlrKh iSre udre 
lrhs' 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

wlaIsj,h 
wjidk m%;sìïnh ksÍlaIKh lsÍu i|yd wei ;eìh hq;= fyd|u ia:dkh wlaIsj,h f,i y÷kajhs' 
fuu ,laIHh wei ;eìh hq;= fyd|u ia:dkh f,i i,lkq ,nkafka jia;=fjka ksl=;aù wjfk; ;=,ska 
meñfkk ish¨u lsrK fuu ,laIHh yryd .uka lsÍuhs' 

 

  

 

wlaIs j,fhys msysàu ks¾Kh lsÍfï§ wjfk; Wmfk;g jia;=j fia i,ld Wmfk;g ldp iQ;%h 
fhdokq ,nhs' 
 fufyhùu # n,xf.dv l,dm wOHdmk ld¾hhd,h  

ieliqu    # ñ,skao m%.S;a lvj;f.a 

       r$n,xf.dv wdkkao ffuf;%h u'u'ú'  

 


