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UNIT VI

OPTICS

2 MARKS

1.  What is the geometrical shape of the wave front when a plane wave passes through a 

convex lens?

2.  What is total internal reflection? Under what condition does it take place?

3.  A convex lens made up of a material of refractive index n , is immersed in a medium of 1

refractive index n . Trace the path of a parallel beam of light passing through the lens 2

when: (i) (i) n > n , (ii) n  = n , & (iii) n < n ..Explain your answer.1 2 1 2 1 2

4.  A concave lens made of material of refractive index n  is kept in a medium of refractive 1

index n . A parallel beam of light is incident on the lens. Complete the path of rays of light 2

emerging from the concave lens if: (i) n > n , (ii) n  = n , & (iii) n < n .1 2 1 2 1 2

5.  Draw a ray diagram to show how an image is formed by a compound microscope. ?

6.  A microscope is focused on a dot at the bottom of a beaker. Some oil is poured into the 

beaker to a height of ‘y’ cm & it is found necessary to raise microscope through a vertical 

distance of ‘x’ cm to bring the dot again into focus. Express refractive index of oil in terms 

of ‘x’ & ‘y’.

7.   How does the (i) magnifying power & (ii) resolving power of a telescope change on 

increasing the diameter of its objective? Give reasons for your answer.

8.  How will magnifying power of a “refracting type astronomical telescope” be affecting on 

increasing for its eye piece: (i) the focal length, & (ii) the aperture. Justify your answer.

9.  Draw a labelled ray diagram showing the formation of image of a distant object using an 

astronomical telescope in the ‘normal adjustment position’

10.   Draw a labelled ray diagram showing the formation of image of a distant object using an 

astronomical telescope in the near point adjustment.

11.  Draw a ray diagram to illustrate image formation by a Cassegrain type reflecting 

telescope.

12.  Explain with reason, how the resolving power of an astronomical telescope will change 

when (i) frequency of the incident light on objective lens is increased (ii) the focal length 

of the objective lens is increased & (iii) aperture of the objective lens is halved.

13.  Draw a graph to show variation of angle of deviation ‘D’ with that of angle of incidence ‘i’ 

for a monochromatic ray of light passing through a glass prism of reflecting angle ‘A’.
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3 MARKS

14.  Derive lens/mirror formula in case of a convex/concave mirror.

15.  Stating the assumptions and sign conventions, derive expression for lens maker’ s 

formula.

16.  A right-angled crown glass prism with critical angle 41○ is placed before an object, ‘PQ’ 

in two positions as shown in the figures (i) & (ii). Trace the paths of the rays from ‘P’ & ‘Q’ 

passing through the prisms in the two cases.

17.  (a) Draw a labelled ray diagram to show the formation of an image by a compound 

microscope. Write the expression for its magnifying power.

18.  (b) Define resolving power of a compound microscope. How does the resolving power 

of a compound microscope change, when (i) refractive index of the medium between 

the object and the objective lens increases and (ii) Wavelength of the radiation used is 

increased?

19.  Define the term wave front? Using Huygen’ s construction draw a figure showing the 

propagation of a plane wave reflecting at the interface of the two media. Show that the 

angle of incidence is equal to the angle of reflection.

20.  Define the term ‘wave front’. Draw the wave front and corresponding rays in the case of 

a (i) diverging spherical wave (ii) plane wave. Using Huygen’s construction of a wave 

front, explain the refraction of a plane wave front at a plane surface and hence deduce 

Snell’s law.
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21.  What is meant by ‘ interference of light’ ? Write any two conditions necessary for 

obtainingwell-defined and sustained interference pattern of light.

22.  What is the effect on the interference fringes in a Young’s double slit experiment due to 

each of the following operations? Give reason for your answer: (i) Separation between 

two slits is increased & (ii) monochromatic source is replaced by a source of white light.

23.  Draw the curve depicting variation of intensity in the interference pattern in Young’ s 

double slit experiment. State conditions for obtaining sustained interference pattern of 

light.

24.  In a single slit diffraction pattern, how is angular width of central bright maximum 

changed when (i) the slit width is decreased, (ii) the distance between the slit and the 

screen is increased, & (iii) light of smaller wavelength is used? Justify your answers.

25.  Why is diffraction of sound waves easier to observe than diffraction of light waves? 

What two main changes in diffraction pattern of a single slit will you observe when the 

monochromatic source of light is replaced by a source of white light?

26.  In a single slit diffraction experiment, if the width of the slit is doubled, how does the (i) 

intensity of light and (ii) width of the central maximum change? Give reason for your 

answer.

27.  What is wave front? What is the geometrical shape of a wave front emerging from a 

convex lens when point source is placed at the focus?

28.  What is wave front? Distinguish between a plane wave front and a spherical wave front. 

Explain with the help of a diagram, the refraction of a plane wave front at a plane surface 

using Huygens’s construction.

29.  Using Huygens’s principle show that for parallel beam incident on a reflecting surface 

the angle of reflection is equal to the angle of incidence.

30.  Distinguish between unpolarised and plane polarised light. An unpolarised light is 

incident on the boundary between two transparent media. State the condition when the 

reflected wave is totally plane polarised. Find out the expression for the angle of 

incidence in this case.

31.  The following data was recorded for values of object distance and the corresponding 

values of image distance in the experiment on study of real image formation by a convex 

lens of power +5D. One of the observations is incorrect. Identify the observation and 

give reason for your choice.

S.No.

Object distance (cm)

Image distance (cm)

1 2 3 4 5 6

25 30 35 45 50 55

97 6 37 35 32 30
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5 MARKS

32.  (i) Derive the mirror formula which gives the relation between f, v and u. What is the 

corresponding formula for a thin lens? 

(ii) Calculate the distance d, so that a real image of an object at O, 15cm in front of a 

convex lens of focal length 10cm be formed at the same point O. The radius of 

curvature of the mirror is 20cm. Will the image be inverted or erect?

33.  A spherical surface of radius of curvature ‘R’ separates a rarer and a denser medium as 

shown in the figure.

 Complete the path of the incident ray of light, showing the formation of real image. 

Hence derive the relation connecting object distance ‘u’ , Image distance ‘v’ radius of 

curvature ‘R’ and the refractive indices ‘n ’ & ‘n ’ of the media. Briefly explain how the 1 2

focal length of a convex lens changes with Increase in wavelength of incident light.

34.  State the assumptions and sign conventions in deriving the Lens maker’s formula and 

also derive an expression for it.

35.  Derive an expression for thin lens formula.

o 15 cm d

O P C

Rarer medium Denser medium

L M

q
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36.  (a) In Young’s double slit experiment, deduce the conditions for: (i) constructive and 

(ii) destructive interference at a point on the screen. Draw a graph showing variation 

of the resultant intensity in the interference pattern against position ‘x’ on the screen. 

(b) Compare and contrast the pattern which is seen with two coherently illuminated 

narrow slits in Young’s experiment with that seen for a coherently illuminated single 

slit producing diffraction.

37.  State Huygens principle. Using the geometrical construction of secondary wavelets, 

explain the refraction of a plane wave front incident at a plane surface. Hence verify 

Snell’s law of refraction. Illustrate with the help of diagrams the action of: (i) convex 

lens and (ii) concave mirror on a plane wave front incident on it.

38.  What is interference of light? Write two essential conditions for sustained 

interference pattern to be produced on the screen. Draw a graph showing the 

variation of intensity versus the position on the screen in Young’s experiment when 

(a) both the slits are opened and (b) one of the slit is closed. What is the effect on 

the interference pattern in Young’s double slit experiment when: (i) Screen is moved 

closer to the plane of slits? (ii)Separation between two slits is increased. Explain 

your answer in each case.

39.  What are coherent sources of light? Two slits in Young’s double slit experiment are 

illuminated by two different sodium lamps emitting light of the same wavelength. 

Why is no interference pattern observed?

 (b) Obtain the condition for getting dark and bright fringes in Young’s experiment. 

Hence write the expression for the fringe width.

 (c) If S is the size of the source and its distance from the plane of the two slits, what 

should be the criterion for the interference fringes to be seen?

40.  What do we understand by ‘polarization of wave’? How does this phenomenon help 

us to decide whether a given wave is transverse or longitudinal in nature?

41.  Light from an ordinary source (say, a sodium lamp) is passed through a Polaroid 

sheet ‘P ’. The transmitted light is then made to pass through a second Polaroid 1

sheet P  which can be rotated so that the angle θ between the two Polaroid sheets 2

0 0varies from 0 to 90 . Show graphically the variation of intensity of light, transmitted by 

P & P  as a function of the angle θ. Take the incident beam intensity a I . Why does 1 2 0

the light from a clear blue portion of the sky, show a rise and fall of intensity when 

viewed through a Polaroid which is rotated?
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42.  (a) Draw a ray diagram to show the refraction of light through a glass prism. Hence 

obtain the relation for the angle of deviation in terms of the angle of incidence, angle of 

emergence and the angle of the prism. 

 (b) Deduce the expression for refractive index of glass prism in term of angle of prism 

and angle of minimum deviation.
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