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 Refraction

 Laws of Refraction



i  r  = 
sin i

sin r

 (Refractive Index)

 (Absolute Refractive Index)

i

r a = 
sin i

sin r

 (Critical Angle) 

(90)

c

 (Total Internal Reflection) 

 







 (Mirage) 

  (Optical Fibre)

 133 : 133

133

1.5 15

15

 (Lens) 

 (Convex lens) 

 (Concave lens)

 (Convex Lens) 

 (Concave Lens) 



 (Principal axis) 

 (Optical Centre)

C

 (Principal Focus)

 (Focal Length)

 (Focal Plane)

 (Power of a Lens)

 (Dioptre)

d

f P

P = 
1

f

 

 

 



 25 - 25

25

 

0.1

0.1  
1

10

 25 cm 25 

cm

(Short Sight or Myopia); (Long 

sight or Hypermetropia) 

(Short sight or Myopia) : 

25 cm

 

 

(Long sight or 

Hypermetropia) : 

25cm 

N I 

 

 (Aqueous humour) : 

Abykxj‡bi Rb¨ `ÿZv¯Í‡ii cÖkœ I DËi 
 Ávbg~jK cÖkœ I DËi 



 

 Abyavebg~jK cÖkœ I DËi 

i1, i2, i3----

r1, r2, r3---



sin i1

sin r1
 = 

sin i2

sin r2
 =

sin i3

sin r3
 

a b 

ab = 
a

b

90

1.7

1.5
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MvwYwZK mgm¨v I mgvavb 

 
sin i

sin r

i 

r 

  = 

C0

Cm

C0 

Cm 



 a b

 ab = 
Ca

Cb

Ca = a

Cb = b

 ab = 
1

ba
 

ab = a b 

ab = b a 

 0b = 
C0

Cb
 

C0 =

Cb = b

ob = b

 0b = 
C0

Cw
 

  = 
1

sin c
 

C0 =

0w =

c =

 P = 
1

f
 

f =

P =

30 

19 

i = 30 

  r = 19 

  aw = ?

sin i

sin r
  =  

   aw = 
sin i

sin r
  

   = 
sin 30

sin19
  

   = 
0.5

0.325
  

   =1.538 

  1.538  

1.33 



aw = 

1.33 

wa = ? 

wa = 
1

aw
 = 

1

133
 

  = 0.75 

 0.75  

+0.1 m 

f = +0.1 m 

P = ? 

P = 
1

f
 = 

1

+0.1 m
 = 10D 

10D

3  

108 ms−1
 

1.33

C0 = 3  108 

ms−1
 

 0w = 133 

  Cw = ? 

0w = 
C0

Cw
  

     Cw = 
C0

0w
  

   = 
3  108

1.33
 ms−1  = 226  108 

ms−1
 

  226  108 

ms−1  

 

109  

204  108 ms−1
 

Cgl = 204  108 

ms−1 

  glg 

= 1.09 

  Cg = ? 

0w = 
Cgl

Cg
  

  Cg = 
Cgl

glg
  

   = 
204  108 ms−1

109
  = 187  

108 ms−1 

  187  108ms−1  

A B 

204  108 ms−1 187  



108 ms−1 A B 

A CA = 204  108 

ms−1 

 B CB = 187  108 

ms−1 

 A B 

AB = ? 

AB = 
CA

CB
  

   = 
204  108 ms−1

187  108 ms−1  = 109 

 A B 

109

 

2.26  

1010 cm s−1
 

1.33

Cw = 226  1010 

cm s−1 

 0w = 133 

 C0 = ? 

0w = 
C0

Cw
  

   C0 = Cw  0w 

   = 226  1010 cms−1  133 = 3 

 1010 cms−1 

 3  1010 

cms−1

 

+ 

02 

f = + 01m 

 P = ? 

P = 
1

f
  

   = 
1

+ 02m
 = 5 D 

 5 D

 

2  108 

ms−1 

096

Cb = 2  108 ms−1 

 

bk = 0.96 

  Ck = ? 



bk = 
Cb

Ck
  

   Ck = 
Cb

bk
  

   = 
2  108 ms−1

096
  = 208  108 

ms−1 

 208  108 

ms−1  

  

30 

b 

  

  b c = 

30 

   = ? 

  = 
1

sin c
  

   = 
1

sin 30
  

   = 
1

0.5
  = 2 

 2




