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RAY-OPTICS 
 

SECTION A 
Q1. When a glass tube half full of water, in a beaker containing water is viewed from 

outside, it appears shining. Which optical phenomena is responsible for it? 
Q2. If a lens of focal length 20cm is cut from the middle, what will be its new focal 

length? 
Q3. Draw Primary and secondary rainbow. Which optical phenomena is responsible for 

their formation? 
Q4. From the surface of moon one can see the stars even when sun is shining brightly 

while we can not do so from the surface of earth. Why it is so. 
Q5. An objective is observed through a simple microscope first in red light and then in 

violet light. In which case do we have greater magnification ? 
SECTION B 

 
Q.6 The following data was recorded for the values of object distance and the 

corresponding values of image distance in an experiment on the study of real images 
formed by a convex lens of power +5D. One of these observations is incorrect. Identify 
this observation and give reason for your choice 

S.No 1 2 3 4 5 6 

Object 
Distance (cm) 

25 30 35 45 50 55 

Image 
Distance (cm) 

97 61 37 35 32 30 

Q.7 Derive lens formula for convex lens then show position of image when object is at f. 
A beam of light converges to a point P. A lens is placed in the path of the convergent 
beam 12 cm from P. At what point does the beam converge if the lens is ( a) convex 
lens of focal length 20 cm (b ) a concave lens of focal length 16 cm. 

Q.8   Explain Why 
 (a) The bluish color predominate in a clear Sky? 
 (b) Why are the microscope fitted with a small aperture objectives.  
 (c )Sun is visible before the actual sunrise. Why 
(d) If focal length of objective lens of telescope is 1m, what will be power of that lens?
  

Q9.  You are given prism made of crown glass and flint glass with a wide variety of angles 
suggest a combination of prism which will (a) deviate the pencil of white light without 
much dispersion (b) disperse a pencil of white light without much deviation. 

Q10. A ray of light passing through a glass prism of refracting angle 600., undergoes a 
minimum deviation of 300

. Calculate velocity of light in glass. 
 

SECTION C     
Q.11 Draw ray diagram showing refraction through prism using monochromatic light hence 

derive Prism formula. then explain why violet light deviate maximum  Explain how 
we can rotate image using prism through 1800 and 900.What is principle behind it? 

  A ray of light passing through an equilateral prism from air undergoes minimum 
deviation when angle of incidence is 3/4th of the angle of prism Calculate the speed of 
light in the prism 
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Q.12 Deduce relation between object distance image distance and refractive index when 
light suffer refraction from denser to rarer medium at concave surface hence derive 
Lens maker’s  formula  

Q.13 Which two main considerations are kept in mind while designing the objective of an 
astronomical telescope? Draw a ray diagram showing  how the final image of a distant  
object formed using an astronomical telescope in the normal adjustment position. 
Derive mathematical expression for its magnifying power.      

Q.14      A compound microscope uses an objective lens of focal length 4 cm and eye    

                 piece lens of focal length 10 cm. An object is placed at 6 cm from the objective    

                  lens. Calculate the magnification power of the compound microscope. Also   

                   calculate length of the microscope.  

Q.15 Draw a labeled ray diagram for the formation of image by a concave mirror Derive 
expression for its total magnification in terms of focal length . Where should an object 
be placed in front of  concave mirror of focal length 12 cm so as to get image of size 
half that of the object ?      

Q.16 Derive lens makers formula, what modification is required in it if we have plano 
convex lens, Bi convex lens. A double convex lens has surfaces with radii of curvature 
10 cm and 15 cm .Its focal length in air is 12 cm. What is the refractive index of its 
material?  

Q17. Why must both the objective and the eye piece of a compound microscope have short 
focal lengths?Draw labeled diagram of compound microscope find its magnification. 
A person with a normal near point using a compound microscope with an objective of 
focal length 8.00mm and an eye piece of focal length 2.5 cm can bring an object placed 
9.00mm from the objective in sharp focus. What is the separation between the two 
lenses? What is the magnification of the microscope? 

Q18. Find the position of image formed of an object O by the lens combination given whose 
details is given as under. 

 Three lenses of focal length +10 cm, -10cm and +30cm. object is placed in front of 
first lens at 30cm,separation between first and second lens is 5cm and second and third 
lens is 10cm. 

 

 

 
 

 

 

 

 

Q19. Derive lens formula for convex lens then show position of image when object is at f. A 

beam of light converges to a point P. A lens is placed in the path of the convergent beam 12 cm 

from P. At what point does the beam converge if the lens is ( a) convex lens of focal length 20 

cm (b ) a concave lens of focal length 16 cm. 

        5 cm                      10 cm       

30 cm 
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Q20. (a)Prove that If two thin lenses of focal length f1 and f2 are kept in contact then            
                                               

21

111

fff
  

(b)A converging lens is kept coaxially in contact with a diverging lens both the lenses 

being of equal focal length. What is the focal length of the combination ? 

(c) A screen is placed at a distance of 100 cm from an object. The image of the object 

is formed on the screen by a convex lens for two different locations of the lens 

separated by 20 cm. Calculate the focal length of the lens used. 

 

 


