
 

 

 

 

 

➢ 𝑓 =
𝑅

2
 

➢ Mirror formula: 
1

𝑓
=

1

𝑢
+

1

𝑣
  

➢ Magnification by mirror: 𝑚 =
ℎ

𝐻
 𝑜𝑟 𝑚 =

−𝑣

𝑢
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➢ 𝑛 =
𝐶

𝑉
 

➢ Refractive index of medium 2 with 

respect to medium 1 is given by: 

𝑛1
1

2 =
𝑛2

𝑛1
=

𝑣1

𝑣2
=

sin 𝑖

sin 𝑟
 

➢ 𝑛1
1

2 =
1

𝑛1
2

1
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➢ Lens formula: 
1

𝑓
=

1

𝑣
−

1

𝑢
  

➢ Magnification by lens: 𝑚 =
ℎ

𝐻
 𝑜𝑟 𝑚 =

𝑣

𝑢
 

➢ Power 𝑃 =
1

𝑓 (𝑖𝑛 𝑚)
=

100

𝑓 (𝑖𝑛 𝑐𝑚)
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SIGN CONVENTION 

 

 Concave mirror Convex mirror Concave Lens Convex Lens 

𝒖 − − − − 

𝒗 + (𝑣𝑖𝑟𝑡𝑢𝑎𝑙)/−(𝑟𝑒𝑎𝑙) + (𝑣𝑖𝑟𝑡𝑢𝑎𝑙) − (𝑣𝑖𝑟𝑡𝑢𝑎𝑙) + (𝑟𝑒𝑎𝑙)/−(𝑣𝑖𝑟𝑡𝑢𝑎𝑙) 

𝒇 − + − + 

𝑹 − + − + 

𝑯 + + + + 

𝒉 +(𝑣𝑖𝑟𝑡𝑢𝑎𝑙)/−(𝑟𝑒𝑎𝑙) + (𝑣𝑖𝑟𝑡𝑢𝑎𝑙) + (𝑣𝑖𝑟𝑡𝑢𝑎𝑙) −(𝑟𝑒𝑎𝑙)/+(𝑣𝑖𝑟𝑡𝑢𝑎𝑙) 

 

❖ 𝑓 = 𝐹𝑜𝑐𝑎𝑙 𝑙𝑒𝑛𝑔𝑡ℎ 

❖ 𝑢 = 𝑂𝑏𝑗𝑒𝑐𝑡 𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑓𝑟𝑜𝑚 𝑝𝑜𝑙𝑒 𝑜𝑓 𝑚𝑖𝑟𝑟𝑜𝑟 

❖ 𝑣 = 𝐼𝑚𝑎𝑔𝑒 𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑓𝑟𝑜𝑚 𝑝𝑜𝑙𝑒 𝑜𝑓 𝑚𝑖𝑟𝑟𝑜𝑟 

❖ 𝑅 = 𝑅𝑎𝑑𝑖𝑢𝑠 𝑜𝑓 𝑐𝑢𝑟𝑣𝑎𝑡𝑢𝑟𝑒 𝑜𝑓 𝑡ℎ𝑒 𝑚𝑖𝑟𝑟𝑜𝑟  

❖ 𝑚 = 𝑀𝑎𝑔𝑛𝑖𝑓𝑖𝑐𝑎𝑡𝑖𝑜𝑛 𝑏𝑦 𝑚𝑖𝑟𝑟𝑜𝑟 

❖ 𝐻 = 𝑂𝑏𝑗𝑒𝑐𝑡 ℎ𝑒𝑖𝑔ℎ𝑡 

❖ ℎ = 𝐼𝑚𝑎𝑔𝑒 ℎ𝑒𝑖𝑔ℎ𝑡 

❖ 𝑛 = 𝑅𝑒𝑓𝑟𝑎𝑐𝑡𝑖𝑣𝑒 𝐼𝑛𝑑𝑒𝑥 

❖ 𝑐 = 𝑆𝑝𝑒𝑒𝑑 𝑜𝑓 𝑙𝑖𝑔ℎ𝑡 𝑖𝑛 𝑣𝑎𝑐𝑢𝑢𝑚 

❖ 𝑣 = 𝑆𝑝𝑒𝑒𝑑 𝑜𝑓 𝑙𝑖𝑔ℎ𝑡 𝑖𝑛 𝑚𝑒𝑑𝑖𝑢𝑚 

❖ 𝑛1 = 𝑅𝑒𝑓𝑟𝑎𝑐𝑡𝑖𝑣𝑒 𝑖𝑛𝑑𝑒𝑥 𝑜𝑓 𝑚𝑒𝑑𝑖𝑢𝑚 1 

❖ 𝑛2 = 𝑅𝑒𝑓𝑟𝑎𝑐𝑡𝑖𝑣𝑒 𝑖𝑛𝑑𝑒𝑥 𝑜𝑓 𝑚𝑒𝑑𝑖𝑢𝑚 2 

❖ 𝑣1 =  𝑆𝑝𝑒𝑒𝑑 𝑜𝑓 𝑙𝑖𝑔ℎ𝑡 𝑖𝑛 𝑚𝑒𝑑𝑖𝑢𝑚 1 

❖ 𝑣2 = 𝑆𝑝𝑒𝑒𝑑 𝑜𝑓 𝑙𝑖𝑔ℎ𝑡 𝑖𝑛 𝑚𝑒𝑑𝑖𝑢𝑚 2 

❖ 𝑖 = 𝐴𝑛𝑔𝑙𝑒 𝑜𝑓 𝑖𝑛𝑐𝑖𝑑𝑒𝑛𝑐𝑒 

❖ 𝑟 = 𝐴𝑛𝑔𝑙𝑒 𝑜𝑓 𝑟𝑒𝑓𝑟𝑎𝑐𝑡𝑖𝑜𝑛 

❖ 𝑓 = 𝐹𝑜𝑐𝑎𝑙 𝑙𝑒𝑛𝑔𝑡ℎ 

❖ 𝑢 = 𝑂𝑏𝑗𝑒𝑐𝑡 𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑓𝑟𝑜𝑚 𝑜𝑝𝑡𝑖𝑐𝑎𝑙 𝑐𝑒𝑛𝑡𝑟𝑒 

❖ 𝑣 = 𝐼𝑚𝑎𝑔𝑒 𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑓𝑟𝑜𝑚 𝑜𝑝𝑡𝑖𝑐𝑎𝑙 𝑐𝑒𝑛𝑡𝑟𝑒  

❖ 𝑚 = 𝑀𝑎𝑔𝑛𝑖𝑓𝑖𝑐𝑎𝑡𝑖𝑜𝑛 𝑏𝑦 𝑙𝑒𝑛𝑠 

❖ 𝐻 = 𝑂𝑏𝑗𝑒𝑐𝑡 ℎ𝑒𝑖𝑔ℎ𝑡 

❖ ℎ = 𝐼𝑚𝑎𝑔𝑒 ℎ𝑒𝑖𝑔ℎ𝑡 

Formulae On Light-Reflection & Refrafction 



➢ Power of accommodation of Myopic Eye:  

Let 𝑢 be the object distance, 𝑣 be the image distance and 𝑓 be the focal length of the correcting 

lens. Then:  

        
1

𝑓
=

1

𝑣
−

1

𝑢
  

𝑖. 𝑒.  
1

𝑓
=

1

−𝑣
−

1

∞
  

𝑖. 𝑒.  
1

𝑓
=

1

−𝑣
  

𝑖. 𝑒.  𝑓 = −𝑣  

 

➢ Power of accommodation of Hypermetropic Eye:  

Let 𝑢 be the object distance, 𝑣 be the image distance (in this case the defective or the shifted 

near point) and 𝑓 be the focal length of the correcting lens. Then: 

         
1

𝑓
=

1

−𝑣
−

1

−𝑢
  

𝑖. 𝑒.  
1

𝑓
=

−𝑢+𝑣

𝑢𝑣
  

𝑖. 𝑒.  𝑓 =
𝑢𝑣

𝑣−𝑢
  

 

 

➢ Power of combination of lenses:  

If lenses of power 𝑃1, 𝑃2, 𝑃3, … … … , 𝑃𝑛 are combined then total power is given by:  

 

𝑃 = 𝑃1 + 𝑃2 + 𝑃3 + ⋯ … … + 𝑃𝑛 
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❖ 𝐼𝑚𝑎𝑔𝑒 𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒 (𝑣) is negative as the image 

forms by a concave lens. 

❖ 𝑂𝑏𝑗𝑒𝑐𝑡 𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒 (𝑢) is infinity (∞) as the far 

point of any eye is at the infinity. 

❖ 𝐼𝑚𝑎𝑔𝑒 𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒 (𝑣) is negative as the image 

forms is a virtual and upright image. 

❖ 𝑂𝑏𝑗𝑒𝑐𝑡 𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒 (𝑢) is always negative for any 

lens and in hypermetropic eye, 𝑢 is considered 

as 25 𝑐𝑚 𝑜𝑟 0.25 𝑚. 






