
PHYSICS  

CHAPTER – 5- REFRACTION OF LIGHT 

Optical density of a medium  

 

Example: different medium has difference in speed of light because the optical density is different for different medium. 

 

Q) arrange the above medium in increasing order of optical density? 

Ans) vacuum < water <glass < diamond  

Note: when speed of light increases optical density decreases i.e they are inversely proportional 

Refraction of light 

 

Example: refraction through a glass slab  

 

Note:  

• when light travel from air (rarer medium) to glass (denser medium) the refracted light bend towards normal  

• when light travel from glass (denser medium)) to air (rarer medium the refracted light bends away from normal  

• if light entering into a medium normally (perpendicular to medium of separation) then there is no refraction or 

deviation. 

 

• At the surface AB 

➢ PQ- incident ray 

➢ QR – refracted ray 

➢ i – angle of incident 

➢ r- angle of refraction  

• At the surface DC 

➢ QR- incident ray 

➢ RS- refracted ray 
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Example : 

 

Law of Refraction  

 

Note: refraction happens only when incident ray is obliquely falling to a medium  

Relative refractive index (n12 or n21) and absolute refractive index (nm)  

 

Speed of light and refractive index  

Example:  

                             

Light travelling from denser medium 

to rarer medium: fig (b) (d) 

Light travel from rarer medium to 

denser medium: fig (a) 

Light falling normal to the medium: 

fig (c) , (e) 

Refractive index of first medium with respect to second medium 

(n12) = 
𝑠𝑝𝑒𝑒𝑑 𝑜𝑓 𝑙𝑖𝑔ℎ𝑡 𝑖𝑛 𝑚𝑒𝑑𝑖𝑢𝑚 2

𝑠𝑝𝑒𝑒𝑑 𝑜𝑓 𝑙𝑖𝑔ℎ𝑡 𝑖𝑛 𝑚𝑒𝑑𝑖𝑢𝑚 1
 = 

𝑉2

𝑉1
 

Refractive index of second medium with respect to first medium 

(n21) = 
𝑠𝑝𝑒𝑒𝑑 𝑜𝑓 𝑙𝑖𝑔ℎ𝑡 𝑖𝑛 𝑚𝑒𝑑𝑖𝑢𝑚 1

𝑠𝑝𝑒𝑒𝑑 𝑜𝑓 𝑙𝑖𝑔ℎ𝑡 𝑖𝑛 𝑚𝑒𝑑𝑖𝑢𝑚 2
 = 

𝑉1

𝑉2
 

V1 – velocity of light in 1st medium V2- velocity of light in 2nd medium 

 

 



Absolute Refractive Index  

Refractive index of a medium( nm) = 
𝒔𝒑𝒆𝒆𝒅 𝒐𝒇 𝒍𝒊𝒈𝒉𝒕 𝒊𝒏 𝒂𝒊𝒓 (𝒗𝒂𝒄𝒖𝒖𝒎 )

𝒔𝒑𝒆𝒆𝒅 𝒐𝒇 𝒍𝒊𝒈𝒉𝒕 𝒊𝒏 𝒕𝒉𝒆 𝒎𝒆𝒅𝒊𝒖𝒎 
 = 

𝑪

𝑽
 

Q) the table shows refractive index of some medium. Answer the following questions  

Medium  Refractive index  

Water  4/3  

Glass  3/2  

 

a. if speed of light in water is 2.25 × 108m/s calculate the speed of light in vacuum? 

b. Calculate the speed of light in glass. 

Ans)  

a. nw = c/v 

 nw = 4/3 , c =?   , v = 2.25 × 108m/s 

𝟒

𝟑
 = 

𝑪

𝟐.𝟐𝟓 × 𝟏𝟎𝟖  

C = 2.25 × 108 ×
𝟒

𝟑
 = 3 × 108 m/s 

b. V = ? ng= c/v  

     
𝟑

𝟐
 = 

𝟑 × 𝟏𝟎𝟖

𝒗
 

V = 
𝟑 × 𝟏𝟎𝟖

𝟑

𝟐

 = 2× 108m/s  

Real life examples for refraction  

• Position of pencil under water changes  

 
• Coin in a glass of water disappeared when looking at a particular angle  

 
• Apparent position of image of a pencil when seen from a glass prism  

 

 



 

Total Internal Reflection (TIR) 

 

Q) Define critical angle of a medium? 

 

 

 

 

 

LENS 

 

 

Figure (a) , (e) – total internal reflection 

Figure (b), (d) – critical angles of water and glass 

Figure(c)- refraction and reflection 

Note: for total internal reflection 2 conditions are to be 

satisfied  

1. Light ray must travel from denser medium to 

rarer medium 

2. Angle of incident should be greater than that of 

critical angle of the medium(i>ic) 

Uses of total internal reflection in day to day life 

• Used in medical field- endoscope 

• Used in telecommunication – optic fibre cables 

• Brilliance of diamond 

• Mirage formation 

 

Convex lens (converging lens) 



 

Note: 

• The principal foci of convex lens are real 

• The principal foci of concave lens are virtual  

• The number of principal foci a lens have is equal to two 

• Convex lens produces real image 

• Concave lens produces virtual image  

 

Image Formation by a Convex Lens  

 
 

 

 
 

 

 

 

Concave lens (diverging lens) 

Between 2F and F 

At 2F 

Beyond 2F 

At infinity  

On the same side 
between F and 2F 

Real  

Real  

Real  

Real  

Virtual  

Inverted  

Inverted  

Inverted  

Inverted  

Erect  

Diminished  

Same size  

Enlarged  

Huge / highly 

enlarged 

Enlarged   



 

 
 



LENS FORMULA  
 
𝟏

𝒇
=

𝟏

𝒗
− 

𝟏

𝒖
  

 

𝒇 =  
𝒖𝒗

𝒖−𝒗
  

𝒗 =
𝒇𝒖

𝒇+𝒖
  

𝒖 =  
𝒇𝒗

𝒇−𝒗
  ,u = 𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑡𝑜 𝑜𝑏𝑗𝑒𝑐𝑡,  v = distance to image, f = focal length 

Note: 

• The focal length of convex lens is positive 

• The focal length of concave lens is negative 

• Height of object is taken as positive 

• Height of image is -ve for real image and + ve for virtual image 

Magnification(m) 

 

 
 

Uses of lens  

 

• In telescope 

• In spectacles 

• In cameras 

• In microscope 

• In binocular  

 

Power of a Lens  

 
Note:  

• power of a convex lens is +ve and power of a concave lens is -ve 

• 1D = 100 cm 

Q) calculate the focal length of a lens having power +2D 

Ans)    power, P = 
1

𝑓
   

                       f = 1/p  = 
1

2𝐷
 = 

1
2

100

 = 
100

2
= 50𝑐𝑚 

 

 

 

Magnification = 
𝑣

𝑢
 

• If m > 1 → Image is magnified 

• If m = 1 → Image is of same size 

• If m < 1 → Image is diminished 



Atmospheric Refraction of Light  

 

The refraction of light in different layers of atmosphere having different optical densities is called atmospheric 

refraction of light. 

 

Q) explain the reason behind twinkling of stars  

Ans)  

Light coming from distant stars passes through different layers of air. Each layer is differing from another in 

their optical densities. Hence light undergo successive refraction. Since stars at a greater distance they appear 

like a point source. The rays of light appear to come from different points on reaching eye after refraction. This 

is the reason for twinkling of stars. 

                             

Practice Questions  

 

 

 



 

 

 

 




