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WAVE OPTICS (Assignment) 

 

1.   In young's double slit experiment, the separation between the two slits is 
doubled. Calculate the percentage change in the fringe width in the interference 

pattern. 

2.   A ray of light is incident from air to glass of refractive index n and is found to be 
nearly plane polarised after reflection. What is the value of the angle of 

incidence? 

3.   Two points lie at diametrically opposite ends of a point source of light. What will 
be the phase difference between the points. 

4.   On a plane wave front, two points are a distance  

(i) 3/2  

(ii) 2. 

What will be the phase difference between the points? 

5.   Light of wavelength 7500 Å in air enters a medium of dielectric constant. 
Calculate the  

(i) speed  

(ii) frequency 

(iii) wave length of light in the medium. 

6.   
Light from a point source 'O' reaches two points P1 and P2 such that OP2 - OP1 is 

. What is the phase difference between these two points P1 and P2?                                                      

           

7.   
Two different wavelengths of light are used in an optical instrument to see tiny 

particles with 1 = 4000Å and 2 = 5000Å. Calculate the ratio of the resolving 
powers in the two cases. Give the necessary formula used. What will be the 

value of the above ratio for an astronomical telescope? Justify the answer.  

8.   
Light from two sources has intensity ratio 1 : 9 and is monochromatic. The light is 
made to superpose. What will be the resultant intensity obtained if the sources 

are  

(i) incoherent  

(ii) coherent? 

9.   The intensity of the principal maxima in single slip diffraction pattern is Io 

(i)  How will the angular size and the area of the central maxima change if 

the slit width is doubled? 

(ii) What will be the intensity of the maxima if the slit width is doubled? 

 

10.  Two identical monochromatic sources in young's double slit produce an 
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interference pattern with intensity of the central maxima as Io. One of the slits is 

now covered. What will be the intensity of the central maxima formed now? 

11.  Calculate Fresnel distance for light of wavelength 500 nm and sli t of aperture 3 

mm. 

Or 

For what maximum distance will ray optics be a good approximation for an 

aperture of 3 mm illuminated by light of wavelength 500 nm? 

12.  In a single slit diffraction experiment, the width of slit taken is equal to twice the 

wavelength of light used. Calculate the angle of diffraction for the 

 (i) first minimum,  

(ii) first secondary maxima. 

13.  Define the term wave front. 

14.  State two essential conditions for two points A and B to be on the same wave 

front.  

15.  Two identical coherent waves each of intensity I produce an interference 
pattern. Write the value of resultant intensity at a point for  

(i) constructive interference   

(ii) destructive interference. 

16.  Two identical coherent waves each of intensity I produce an interference 
pattern. Write the conditions for the resultant intensity to be  

 (i) Maximum   (ii) minimum at a point in terms of the  

 (a) path difference  (b) phase difference. 

17.  In young's double slit experiment, can the central fringe be dark? If yes, state the 
condition for such a pattern to be formed. If light from these two slits reaches a 
point P covering distances n and (n +1/2), what will be the intensity at P and 

why? 

18.  Represent graphically the variation of  

(i) linear size 

(ii)  (ii) angular size of interference fringe with increase in distance D 

between the screen and the slits.  

19.  State the conditions for obtaining sustained interference of light from different 
sources. The ratio of intensities of maxima and minima in an interference pattern 
is found to be 25:9. Calculate the ratio of light intensities of the sources 

producing this pattern. 

 

20.  Monochromatic light of wavelength 589 nm is incident from air on a water 
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surface. What are the wavelength, frequency and speed of  

(a) reflected 

(b) refracted light?  Given: Refractive index of water is 1.33. 

21.  Which special characteristic of light is demonstrated only by the phenomenon of 
polarisation? Distinguish clearly between linearly polarized light and unpolarised 
light. Light is incident at the Brewster angle, from air, on to a transpare nt 
medium. How are the resulting reflected rays oriented with respect to each 
other? Obtain a relation between the refractive index of the medium and the 
Brewster angle. What is the nature of polarisation of the reflected light, in this 

case? 

22.  In young's double slit experiment, the two coherent sources S1 and S2 emit light 
is same phase and the fringe with is measured to be 0.5 mm. If the slits have an 

initial path difference of /1 ( = 6000 Å); what will be the new fringe width. 

23.  Two points separated by one-tenth of a mm can just be viewed through a 
microscope when light of wavelength 6000 Å is used. Calculate the limit of 

resolution of light of wavelength 4800 Å is used. 

24.  Four polaroids A, B, C and D are placed in the path of a light with the optic axes 
of each inclined at 30o with the optic axis of the proceeding Polaroid. 

If unpolarised light of intensity Io is incident on A, calculate the intensity of light 

transmitted by D. 

25.  Plane polarised light from a polariser A is passed through another Polaroid B 
such that the optical axis of B make an angle  with the optic axis of A. The 
polaroid B is gradually rotated. Represent graphically the intensity of light 

transmitted by B with increasing values of  from 00 to 900. 

26.  How will the  

(i) width  

(ii) intensity of central maxima change if separation between the slits 
and the distance of the screen from the slits in an interference 
experiment is doubled? 

27.  How will the 

(i) width 

(ii) intensity of the central maxima in a single slit diffraction experiment 
change if the slit size and the distance of the screen from the slit are 

doubled? 

28.  What type of wave front will emerge from  

(i) a point source  

(ii) a distant source of light? 

29.  Unpolarised light of intensity I0 is incident on a polaroid with its optic axis held 
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horizontal. Represent graphically the variation of intensity I of light transmitted 

through the polaroid with angle  between the optic axis and the horizontal as 

the polaroid is rotated. 

30.  Two narrow slits are illuminated by a single monochromatic source . Name the 
pattern obtained on the screen. One of the slits is now completely covered. 
What is the name of the pattern now obtained on the screen? Draw intensity 
pattern obtained in the two cases. Also write two differences between the 

patterns obtained in the above two cases 

31.  What is meant by interference of light? 

32.  In a double slit experiment with monochromatic light, fringes are obtained on a 
screen placed at some distance from the slits. If the screen is moved by  5 x 10-2 
m towards the slits, the change in fringe width is 3 x 10-5 m. If the distance 

between slits is 10-3 m, calculate the wavelength of light used. 

33.  If young's double slit experiment, the intensity of light at a point on a screen with 

path difference  is I. Calculate the intensity at nearby point where the path 

difference is /3. Take intensity of two coherent sources to be equal. 

34.  Two points separated by one-tenth of an mm can just be seen as separate by a 
microscope when light of 6000Å is used. What will be the limit of resolution 

when light of wavelength 4800Å is used? 

35.  Two separate young's double slit experimental set-ups produce fringe of equal 
width. If the ratio of wavelengths used is 1 : 2 and slit separation ration is 2 :1; 

calculate the ratio of the distances at which the screen are placed from the slits.  

36.  Green light of wavelength 5100Å from a narrow slit is incident on a double slit. If 
the overall separation of 10 fringes on a screen 3 m away is 3 cm, calculate the 

double slit separation 

37.  Two light waves of intensity I1 and I2 are used in young's double slit experiment 
to produce interference. Write the expression for resultant intensity at a point 

where the two waves reach with a phase difference   in terms of I1 and I2. Using 
the expression, obtain maximum intensity and minimum intensity in the 
interference pattern.  Further show that the phenomenon does not violate the 

principle of energy conservation.  

38.  A plane wavefront is incident on   

(i) glass prism  (ii) concave mirror (iii) convex lens. 

Sketch the wave front after refraction/reflection in each case. 

39.  Two light waves from (i) incoherent sources (ii) coherent sources with 

amplitudes 'a' each and intensity I each superpose.  

 What will be the resultant intensity at point with path difference /3 between 

the   two waves in each case? 
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40.  Two light waves with wavelength 4000 Å and 8000 Å travel in vacuum. What is 
the ration of their velocities? How will the ratio change if the waves are passing 

through glass? 

41.  If the angle between the planes of the polariser and the analyser is 600, write the 
ratio of the intensity of original incident light and the transmitted light after 

passing through the analyser.  

42.  Sketch the variation of intensity of  

(i) the interference pattern in young's double slit experiment  

(ii) the diffraction pattern in single slit experiment. 

43.  In young's double slit experiment, the intensities each at maxima and minima of 
the interference pattern formed in found to deviate from their average intensity 

by 3%. Find the intensity ratio of the two sources.  

44.  By means of a suitable example, show that for two interfering beams with widely 
different amplitudes, the contrast in the interference pattern is poor.  

45.  What is wave front? What is the geometrical shape of a wave front of light 
emerging out of a convex lens, when point source is placed at its focus? Using 
Huygens principle show that, for a parallel beam incident on a reflecting surface, 

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

46.  In Young's double slit experiment, three lights of blue, yellow and red colour are 
used successively, which colour will produce the widest fringes and why? In 
Young's experiment, two coherent sources are 1.5 mm apart and fringes are 
obtained at a distance of 2.5 m from them. If the wavelength of light is 600 nm, 

find the number of fringes in the interference pattern, which is 5 x 10-3 m wide. 

47.  What are coherent sources of light? Deduce an expression for the intensity at 
any point on the screen in Young's double slit experiment. Two independent 

sources of light cannot be coherent. Why? 

48.  What are coherent sources of light? In young's double slit experiment, two slits 
are separated by 3 mm distance and illuminated by light of wavelength 480 nm. 
The screen is at 2 m from the plane of the slits. Calculate the separation between 
the 8th bright fringe and the 3rd dark fringe observed with respect to the central 

bright fringe. 

49.  State Huygens postulates of wave theory. Sketch the wave front emerging from a 
linear source of light like a slit. 

50.  Derive an expression for the width of the central maxima for diffraction of light 
at a single slit. How does this width change with increase in width of the slit? 

51.  The entire apparatus of young's double slit experiment is immersed in a liquid. 

Obtain an expression for the fringe width. 

52.  Obtain an expression for the angular size of a fringe in interference pattern 
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formed in a medium of refractive index . 

53.  The light from a bichromatic source consisting of wavelength 1 and 2 produces 
interference pattern. Obtain the minimum order for which the maxima in the 

two patterns coincide.  

54.  How would the angular separation of interference fringes in young's double slit 
experiment change when the distance of separation between the slits and the 

screen is halved? Give reason. 

55.  How is the resolving power of a microscope affected when  

(i)   the wavelength of illuminating radiations is decreased 

(ii)  the diameter of the objective lens is decreased? 

56.  State the principle which helps us to determine the refracted wave front 
corresponding to a plane wave front at a later time from its given shape at any 
time. Apply this principle to  

(i) show that a spherical/plane wave front continues to propagate as a 

spherical/plane wave front. 

57.  In young's double slit experiment using monochromatic light of wavelength  to 
illuminate narrow slits with separation 'd'; find the expression for number n of 

maxima obtained in the interference pattern.  

58.  A bichromatic beam of light consisting of two wavelengths of 5500Å and 4400Å 

is used in young's double slit experiment to produce interference fringes. 

(i)  Find the distance of the third bright fringe on the screen from the 

central maxima for the wavelength 5500 Å. 

(ii) Find the angular position of the fifth minima on the screen for the 

wavelength 4400Å. 

(iii) At what minimum distance from the central maxima will the bright 

fringes due to the two wavelengths coincide? 

The screen is placed 120 cm from the plane of the slits and the separation 

between the slits is 2 mm. 

59.  If young's double slit experiment using monochromatic light, the fringe pattern 
shifts through a certain distance on the screen when a mica sheet of index 1.6 
and thickness 1.964 micron is introduced in the path of one of interfering waves. 
The mica sheet is then removed. In order to keep the distance between two 
successive maxima (or minima) same as that with the sheet, the screen has to be 
moved to double the original distance from the plane of the slits. Calculate the 

wavelength of light used. 

60.  Light is reflected or refracted from a separating two media without any change  in 
frequency. Explain why? 
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61.  What factor determines the intensity of light in  

(a)  wave picture of light.  

(b)  photon picture of light. 

62.  Light is travelling from an optically denser medium to an optically raiser medium.  

(i) How does it affect the speed of light? 

  (ii)     Does the energy carried by light change with change in speed of light? 

63.  The following operations are carried in young's double slit experiment.  

(i)  the screen is moved away from the plane of the slits. 

(ii) the distance between two slits is reduced. 

(iii) the source slit is moved closer to the plane of the double slit.  

(iv) the monochromatic light source is replaced by another source of 

larger wavelength. 

(v)  the monochromatic source is replaced by a source of white light.  

How does each of the above operation alter the interference fringes? 

64.  State the angular position of first maxima 

(i)    in interference pattern 

            (ii)  diffraction pattern. 

65.  What do we understand by 'polarisation' of a wave? How does the phenomenon 

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

Why does 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? 

Unpolarised light is passed through a Polaroid. Plot the intensity I of transmitted 

light vs angle  of rotation. 

66.  Assuming the diameter of the eye pupil to be 2.0 mm, calculate the smallest 
angular separation at which two point objects can be distinctly seen when 

viewed in light of wavelength 6000Å. 

67.  Unpolarised light is incident on a plane glass surface. What should be the angle 
of incidence so that the reflected and refracted rays are perpendicular to each 

other? 

68.  Show how Huygens principle leads to the laws of reflection and refraction. Use 
the same principle to deduce directly that a point object placed in front of a 
plane mirror produces a virtual image whose distance from the mirror is equal to 

the object distance from the mirror. 

69.  In double-slit experiment using light of wavelength 600 nm, the angular width of 
a fringe formed on a distant screen is 0.10. What is the spacing between the two 

slits? 
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70.  
In a double slit interference experiment, the two coherent beams have slightly 

different intensities I and I + I (I << I). Show that the resultant intensity at the 

maxima is nearly 4I while that at minima is nearly  I2. 

                   

71.  
Light of wavelength 550 nm is incident as a parallel beam on a slit of width 0.1 
mm. Find the angular width and the linear width of the principal maxima in the 
resulting diffraction pattern on a screen kept at a distance of 1.1 m from the slit. 
Which of these widths would not change if the screen were moved to a distance 

2.2 m from the slit? 

72.  Two wavelengths of sodium light 590 nm, 596 nm are used, in turn, to study the 
diffraction taking place at a single slit of aperture 2 x 10-6 m. The distance 
between the slit and the screen is 1.5 m. Calculate distance between the 

positions of first maximum of the diffraction pattern obtained in the two cases.  

73.  In Young's slit experiment, interference fringes are observed on a screen, kept D 
from the slits. If the screen is moved towards the slits by 5 x 10-2 m, the change in 
fringe width is found to be 3 x 10-5 m. If the separation between slits is 10-3 m, 

calculate the wavelength of the light used. 

74.  Draw a graph variation of intensity (I) with angle () in single slit diffraction. 

75.  What is the Brewster's angle for air to glass transition? 

76.  In young's double slit experiment using monochromatic light of wavelength  
and equally incense beams, the intensity of light at a point on the screen where 

phase difference is 2, is K units. What is the intensity of light at a point where 

phase difference is 2 ? 

                             3 

77.  
Two students are separated by a 7m partition wall in a room 10 m high. If both 
light and sound waves can end around obstacles, how is it that the students are 

unable to see each other even though they can converse easily? 

78.  Defined a wave front. Using Huygens construction, draw a figure showing 
propagation of a plane wave front reflected at a plane surface. Hence verify the 

laws of reflection. 

79.  Using Huygens construction, draw a figure showing propagation of a plane wave 
front refracted at a plane surface separating two media. Hence verify Snell’s law.  

80.  What is the value of refractive index of a medium of polarising angle 600? 

81.  What is the polarising angle of a medium of refractive index 1.732? 

82.  For a medium with larger polarising angle will the refractive index be more or 
less? Write the relation used. 
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83.  Given an example of the source producing  

(i) plane wave front  

(ii) spherical wave front and  

(iii) cylindrical wave front. 

84.  Name an effect of light which cannot be explained on the basis of Huygens 
theory.  

85.  State the essential condition for diffraction of light to be observed.  

86.  Colours are seen when we look through a muslin clock. Why? 

87.  Unpolarised light is made to pass through two polaroids A and B one after the 
other. For what angle between the polaroids, will the intensity of light 

transmitted by B became one-fourth of the original intensity. 

88.  A point source is placed at the focus of a convex lens. Draw the wave front that 
emerges out of the lens. 

89.  Name two phenomena which confirm to wave nature of light. 

90.  State four conditions essential to produce a good interference pattern. 

91.  The amplitudes of two interfering waves from two coherent sources are 'a' and 
'2a'. What will be the amplitude and intensity at a point equidistant from the two 

sources? 

92.  What is Brewster’s angle for air to glass transition? (Refractive index of  glass = 
1.5) 

93.  If is the size of source and 'S' the distance of the source from the plane of the 
slits, state the condition essential for interference pattern to be seen.  

94.  Why should we use narrow sources to produce good interference pattern? 

95.  Does the speed of light in a vacuum depend on nature of the source? 

96.  State the factors which  

    (i)  affect   

    (ii)  do not affect the speed of light in a medium. 

97.  Why a slight shaking of the picture on the TV screen is observed when a low 

flying aircraft passes overhead? 

98.  Two independent light sources cannot produce interference. Why? 

99.  A plane wave front in incident on (i) the prism (ii) Convex laws. 

Draw the shape of the refracted wave front in each case.  
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100.  A plane wave front is incident on a concave mirror. Draw the reflected wave 
front. 

101.  Light waves can be polarised but sound waves cannot be polarised. Explain why? 

102.  The light is generally characterised by electric vector although it also possesses 

magnetic vector. Why? 

103.  A bright patch is observed at the centre of a small circular obstacle placed in the 
path of light. Explain. 

104.  What do we understand by 'optically active substance’? Give one example.  

105.  Describe diffraction of light due to a single slit. Explain formation of a pattern of 
fringes obtained and the screen and plot variation of intensity with angle  in 

single slit diffraction. 

106.  Out of the factors listed below identity the factors, if any on which the speed of 

light (i) in vacuum  (ii) in a medium (say water) depend. 

     (a) nature of the source   

     (b) direction of propagation  

     (c) motion of the source/observer  

     (d) wavelength  

     (e) intensity of the wave. 

107.  State two conditions to obtain sustained interference of light. In Young's double 
slit experiment, using light of wavelength 400 nm, interference fringes of width 
'X' are obtained. The wavelength of light is increased to 600 nm and the 
separation between the slits is halved. If one wants the observed fringe width on 
the screen to be the same in the two cases, find the ratio of the distance 
between the screen and the plane of the interfering sources in the two 
arrangements. 

108.  Which of the following can be polarised? 

    (i) X-rays, (ii) sound waves? Give reasons. 

Two polaroids are used to study polarisation. One of them (the polariser) is kept 
fixed and the other (the analyser) is initially kept with its axis parallel to the 
polariser axis. The analyser in then rotated through angles of 450, 900 and 1800 in 
turn. How would the intensity of light coming out of the analyser change for 

these angles of rotation, as compared to the initial intensity and why? 

109.  What are coherent sources of light? Why is no interference pattern observed 
when two coherent sources are : 

(i)  infinitely close to each other? 

              (ii) far apart from each other? 



www.physicsbeckons.wordpress.com 
 

11 
 

  

 


