
 

 

Q1.a) State the three laws of reflection and refraction. 
       b) A ray of light passing two materials, material (a) is water and material (b) is a 

glass with index of refraction (1.52). If the incident ray makes an angle of (600) 
with the normal, find the directions of the reflected and refracted rays. 

   

  Q2.a) The wavelength of the green light from a laser is (532) nm in air but (450) nm in a 
liquid. Calculate the index of refraction of the liquid, and the speed and 
frequency of the light in this liquid. 

       b) State Malus law, explain it briefly. 
 

Q3.a) Explain the phenomena of total internal reflection, write down the equation of the 
critical angle, also draw a diagram showing it. 

       b) Consider glass with index of refraction n = 1.52. If light propagating within this 
glass encounters a glass-air interface, find the critical angle of refraction. 

 
Q4. a) For spherical mirror below, Derive the object- image relationship:       
                  1/s +1/s, = 2/R   
                                                                                                                                         

 
         
       b) write down the lateral magnification equation of a spherical mirror.  
  
Q5.  A cylindrical glass rod in air (see Figure below) has index of refraction 1.52. One 

end is ground to a hemispherical surface with radius R = 200 cm. 
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         (a) Find the image distance of a small object on the axis of the rod, 8.00 cm to the 
left of the vertex.  

         (b) Find the lateral magnification.  
 
Q6. (a) State with a diagram the Lensmaker's equation of a thin lens. 
        (b) The  values of the radii of curvature of a lens surfaces are both equal to 10 cm 

and the index of refraction is n = 1.52. What is the focal length f of the lens?  
  

 

 

                                                                  Good Luck 
 
 



Q1) 

a) 

 

b)  

 

Q2) 

Wavelength: 

λ= λ0/n 



n= λ0/ λ=532/450=1.182 

 

Velocity: 

v=c/n 

  =3x108/1.182=2.54x108 m/s 

Frequency: 

f= v/ λ =2.54 x108/450 x 10-9 = 5.64 x1014 Hz 

 

b) The ratio of the transmitted to incident amplitude is (cos φ), so 
the ratio of transmitted to incident intensity is (cos2 φ) . Thus 
the intensity of the light transmitted through the analyzer is 

 

where lmax is the maximum intensity of light transmitted (at φ = 0) 
and I is the amount transmitted at angle φ. This relationship, 
discovered experimentally by Etienne Louis Malus in 1809, is 
called Malus's law. 
 

 

Q3) 

 
                                                                                                                                                  angle ϴcrit 



                      

b) 

 

 

 

 

Q4)a) 
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Q5)     a)                       

 



 

  

b) To find lateral magnification: 

 

 

Q6. a)  

 

 

 

 

 

b) for a lens, R1 is positive, but R2 is negative 

R1=+10 

R2=-10 
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