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Principle of Superposition of Light wave 
 When two waves of light travel 

through the medium arrived at a point of 

medium, the resultant displacement at any 

instant is the vector sum of displacement 

produced by them. 

 When two waves meeting at a point 

are in phase resultant displacement is added 

and when two waves meeting at a point are 

out of phase resultant displacement is 

subtracted. 

Q. Explain the concept of interference of 

light. 
 

Interference of Light (Def.)  
 Variation in resultant intensity of 

light due to the principle of superposition of 

light wave is called interference of light. 

 On the basis of construction and 

cancellation of displacements interference is 

of two types. 

1) Constructive interference: 

When the two waves arriving at a point are 

in phase, (i.e. the crest of one wave fall on 

the crest of the other wave or the through of 

one wave falls on the through of the other 

wave) then the resultant displacement at that 

point is maximum. Therefore, the resultant 

intensity of light at that point is maximum 

and that point appears bright. This type of 

interference is called constructive 

interference. 

2) Destructive interference: 

When the two waves arriving at a point are 

out of phase, (i.e. the crest of one wave fall 

on the through of other wave and vise versa) 

then the resultant displacement at that point 

is minimum. The resultant intensity of light 

at that point is minimum and point appears 

dark. This type of interference is called 

destructive interference. 

 This variation in resultant intensity of 

light is called interference of light. 

Steady interference or stationary 

interference pattern  

Def: The interference pattern containing  

alternate bright bands and dark bands is  

called steady or stationary interference  

pattern. 

Conditions necessary to obtain Steady or  

Stationary Interference Pattern: 

1) Two source of light must be coherent. The 

two sources are said to be coherent if they 

emits the waves which are in same phase or 

having constant phase difference. 

2) The two sources of light must be 

monochromatic. A source of light is said to 

be monochromatic if it emits light waves of 

only one wavelength. 

3) The two sources must be equally bright or 

their intensities must be same. So that the 

waves emitted by them have equal 

amplitude. 

4) The two sources must be narrow. 

5) The two sources should be close to each 

other. 

6) The two sources must emit waves in the 

same direction. 

 

What are coherent sources and how are 

they produced? 

Ans: The two sources are said to be 

coherent if they are producing waves which 

are in same phase or having constant phase 

difference. The two sources can be coherent 

if and only if they are derived from a single 

light source. 

 In Young’s double slit experiment, the  

two coherent sources are produced by  

allowing monochromatic light from a single  

source ‘S’ to incident on two parallel slits, S1  

and S2. These slits S1 and S2 act as coherent  

sources. 

 In Fresnel’s biprism experiment, the  

biprism produces two virtual images of the  

slit by refraction. These two virtual images  

act as coherent sources. 

 

Why two sources must be equally bright  

or of same intensity? 

Ans: If the two sources are equally bright  

or of same intensity, then they produce  

waves of same amplitude. 

 Amplitude of two interfering waves must  

be same to get a completely dark point in an  

interference pattern. If the amplitude of  

interfering waves is not equal, then these  

waves will not cancel out each other  
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displacement completely while interfering  

out of phase. Hence, instead of a completely  

dark point, a diffused point will be obtained. 

Therefore, two sources must be equally  

bright or have equal intensities. 

 

Condition for Brightness and Darkness: 

1) Condition of Brightness: 

 When two waves are arriving at a 

point of the medium is phase i.e. crust of one 

wave falls on crust of another and through of 

one wave falls on through of another, then 

the phase difference between the waves is 

given by – 

Phase difference = 0, 2 , 4 , 6 , --------- 

OR 

  Phase difference = 2n , 

  Where, n = 0, 1, 2, 3, -------- 

   But,  

Phase difference (2π)  Path difference () 

   Path difference = 0, , 2, 3, -------- 

OR   Path difference = n 

 

  Where n = 0, 1, 2, 3, --------- 

 Thus, a point appears bright if the 

path difference between the two waves 

arriving at that point is integral multiple of 

wavelength. 

2) Condition for Darkness: 

 When the two waves are arriving at a 

point of medium out of phase i.e. crust of 

one wave falls on through of another and 

vice- versa, then the phase difference 

between the waves is given by- 

Phase difference =  , 3 , 5 , 7 , -------- 
. 

OR 

  Phase difference = (2n-1)  , 

  Where, n = 1, 2, 3, -------- 

   But,  

Phase difference (2π)  Path difference () 
. 

    
2


 

Path difference =
2


,

2

3
, 

2

5
, 

2

7
, ------ 

OR   Path difference = (2n-1) 
2


, 

  Where n = 1, 2, 3, --------- 

 Thus, if the path difference between 

the two waves arriving at a point of the 

medium is odd integral multiple of half of 

the wavelength, then that point appears dark. 

 

Young’s Double Slit Experiment: 

 This experiment was performed by Sir  

Thomas Young in 1801. The experimental  

arrangement consist of a pin Hole ‘S’  

illuminated by sunlight.  

The light from ‘S’ is allow to fall on two 

more pin holes S1 and S2 separated by a 

small distance and equidistance from ‘S’. 

S1 and S2 acts as coherent source of light  

and emits the secondary waves. The waves 

from S1 and S2 super impose each other. If 

the wave from S1 at a point interfere with the 

wave from S2 in such a way that the crust of 

wave from S1 falls on the crust of wave from 

S2 and through of wave from S1 falls on the 

through of wave from S2, the point becomes 

bright. 

At the points the where the crust of wave  

from S1 falls on through of wave from S2 and 

Vice-Versa, the points becomes dark. 

 If a screen is kept, parallel to the plane of  

the slits S1 and S2, alternate bright bands and 

dark bands are obtained on the screen. In 

such a way, stationary interference pattern is 

obtained by the double slit experiment. 

Importance of Young’s double slit 

experiment: 

 

1) It was the first experiment to demonstrate  

the interference of light. 

2) This experiment proves conclusively that  

light propagates in the form of waves. 

3) With the help of this experiment,  

wavelength of monochromatic light can be  

determined. 
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Theory of Interference Bands: 

 

 

 

 

 

 

 

 Consider two coherent sources S1 &  

S2 are separated by a small distance (d) 

producing on Interference pattern on a screen 

placed at a distance (D). 

Let,  be the wavelength of  

monochromatic light used. The 

perpendicular bisector of S1 and S2   

meets the screen at point . S1 M and S2 N are 

the perpendicular drawn from S1 and S2. 

 Point O on the screen is equidistant from  

S1 and S2. Therefore, the path difference  

between the waves arriving at point O from  

S1 and S2 is zero and the point will appear  

always bright. This is called central bright  

point of interference pattern.  

Let, Point P be a point on the screen at a  

distance x from the centre of interference 

pattern to which waves are reaching from S1 

and S2. Join S1 P and S2 P.   

  In   S2PN, 

  S2P
2 = S2N

2 + NP2 

   S2P
2 = D2 + 

2

2










d
x ---------- (1) 

Now, In   S1PM, 

  S1P
2 = S1M

2 + MP2 

   S1P
2 = D2 + 

2

2










d
x ---------- (2) 

  By 1- 2 
  S2P

2 – S1P
2  

  = D2 + 

2

2










d
x - D2 - 

2

2










d
x  

 

   S2P
2 – S1P

2 = x2 + xd + 

44

2

2

2 d
xdx

d
  

  S2P
2 – S1P

2 = 2 xd 
  (S2P – S1P) (S2P + S1P)  = 2 xd 

  S2P – S1P = 
PSPS

xd

12

2


 

 x < < < D,  S2P  S1P  D 

 S2P – S1P = 
DD

xd



2
  

  S2P – S1P = 
D

xd
 

  Path difference = 
D

xd
 

This is the path difference between the two  

waves arriving at point P. 

 

Condition for brightness: 

 Point P will be bright if – 

 

Path difference = n  

OR  
D

xd
 = n , where, n = 0, 1, 2, 3, ---- 

 

Condition for Darkness:  

 Point P will be dark, if- 

 Path difference = (2n -1) 
2


 OR 

 
D

xd
  = (2n -1) 

2


, 

 Where, n = 1, 2, 3, ------- 

Bandwidth or Fringe width (x): 

The distance between two successive bright  

bands or dark bands is called band width or  

Fringe width (x). 

 

Expression for Bandwidth: 

 Considering condition for brightness, let  

the distance of nth and (n + 1)th bright bands 

be xn and xn+1. 

   For nth bright band,  

  
D

d
n

x
 = n 

   
d

Dn
n


x  ------------ (3) 

For (n + 1)th bright band,  

  
D

d
n 1

x
 = (n + 1) 
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d

Dn
n

)1(
1





x  ------------ (4) 

   Bandwidth (x) is – 

  X = xn+1 – xn 

   
d

Dn

d

Dn
X







)1(
 

   
d

DnDn
X

 


)1(
 

   
d

D
nnX


]1[   

   
d

D
X


 -------------- (5) 

 Considering condition for darkness, Let 

the distance of nth and (n+1)th dark bands 

be xn, xn+1. 

    For nth dark band,  

  
D

d
n

x
 = (2n-1) 

2


 ---------- (6) 

   
d

Dn
n

2

)12( 
x  ------------ (6) 

For (n + 1)th dark band,  

  
D

d
n 1

x
 = [2(n + 1-1)] 

2


 

   
d

Dn
n

2

)12(
1





x  ------------ (7) 

   Bandwidth (x) is – 

  X = xn+1 – xn 

   
d

Dn

d

Dn
X

2

)12(

2

)12(  



  

   
d

D
nnX

2
]1212[


  

   
d

D
X

2

2
  

   
d

D
X


 -------------- (8) 

 Thus, from equation (5) & (8), it is  

observed that the expression for bandwidth is  

same either we consider distance between  

two bright bands or dark bands. 

 Thus, we can say that bright and dark  

bands are equally spaced and are alternately  

arranged. 

Fresnel’s Biprism Experiment: 

Biprism: A biprism consist of two thin 

prisms of very small refracting angle with  

their bases joint together. 

  

Actually, for experiment, a single prism is 

used of angle of prism about 1790 and two  

acute angles of 30’ each acts as a biprism. 

  

Fresnel’s Biprism Experiment to  

determine the wavelength of  

monochromatic Light: 

Ray Diagram: 

 

 

Experimental Arrangement: 

 

 The apparatus used in this experiment is  

called optical bench. It consists of heavy  

metallic base about 1 to 2 m long. Four  

stands with adjustable heights are placed on  

the optical bench which can be moved on the  

axis of optical bench. 1st stand carries a slit  

holder, 2nd carries a holder which can hold  

biprism and on the 3rd stand lens holder is  

mounted and the 4th stand carries an eyepiece  

with micrometer screw. 

 

Adjustment: The optical bench is leveled  

and the slit, the birpism and the eyepiece are  

adjusted at the same height. The slit is made  

narrow and is illuminated by monochromatic  

light. Refraction through biprism takes place  

and observing from eyepiece, the refracted  

ray appears come from two virtual images S1  

and S2 of the slit. The two virtual sources S1  

and S2 are in the same Plane and acts as  

coherent sources. 

The distance between slit  

and the biprism is adjusted to be 20 cm and  
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the distance between the biprism and  

eyepiece about 80 cm to 1 m. The refracting  

edges of the biprism adjusted parallel to the  

slit. Now, the eyepiece is adjusted so that we  

get, sharp stationary interference pattern in  

the Plane of eyepiece. 

 

Measurements (Observations):- 

1) Measurement of D: The distance 

between the slit and the eyepiece is 

measured directly on the optical bench 

with the help of scale which is marked on 

it. 

 

2) Measurement of X: The micrometer 

screw is so adjusted that the vertical 

cross wire coincides with one bright 

band. The micrometer reading x1 is noted 

by rotating the screw in the same 

direction. 

  The vertical cross wire is made to 

coincide the with successive bright bands 

and corresponding readings of 

micrometer, x2, x3, x4, ------- are noted. 

The average value of x2 - x1, x3 – x2, x4 – 

x3, -------- gives average band width (X). 

3) Measurement of d: For measuring the 

distance between two virtual images S1 

and S2 of the slit, a convex lens is 

interposed between the biprism and 

eyepiece. It is adjusted for the magnified 

and diminished images of S1 S2. 

Measuring size of magnified image as d1 

and of diminished image d2 and using 

formula for conjugate foci, d is measure 

as 

   
21

ddd   

 Now, substituting the values in the 

formula– 

  
D

ddX

D

Xd 21
  

 Wavelength of monochromatic light is  

determined. 

 

Draw neat labeled diagram (ray) for  

Fresnel’s biprism experiment and explain  

how the distance between two virtual  

images of the slit can be determined by  

using a convex lens. 

 To measure the distance between two  

virtual coherent sources the property of  

conjugate foci of convex lens is used.  

According to this property, position of object  

and image distances can be interchanged. 

 The convex lens is interposed between  

slit and eyepiece. The distance between them  

is kept more than 4F where ‘f’ is focal  

length of convex lens. Firstly, the convex  

lens is moved towards biprism and adjusted  

such that two magnified images of the S1 and  

S2 are obtained. Let, d1 be the distance  

between them. This is the size of image.  

Let, d be the distance between two virtual  

sources S1 and S2. This is size of object. Let,  

u, v, be the object distance and image  

distance from the optical centre of the lens. 

  

 We know that, according to formula for  

conjugate foci.  

distance.Object 

distance Image

object of Size

image of Size
  

     

In 1st case, 

   
𝑑1

𝑑
=

𝑣

𝑢
------------- (1). 

 Now, the lens is moved towards eyepiece  

and adjusted such that two diminished 

images of S1 and S2 are obtained. Let, d2 be  

the distance between two diminished images.  

In this adjustment, we observe that object  

and image distances gets interchanged  

   

 Again, using above formula of conjugate 

foci, we have, in 2nd case. 
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𝑑2

𝑑
=

𝑢

𝑣
----------- (2) 

 Multiplying (1) and (2), we get,  

   
𝑑1

𝑑
×

𝑑2

𝑑
=

𝑣

𝑢
×

𝑢

𝑣
 

    1
2

21 
d

dd
 

    d2 = d1d2 

    d = 
21

dd  

 Using this formula, the distance between  

two virtual images of the slit can be  

determined in Fresenel’s Biprism  

Experiment. 

 

Diffraction of Light: 

 When light passing through a narrow  

aperture which is having dimension of 

order 

of wavelength of light is received on a  

screen, the geometrical shadow is formed  

which is not sharp. There is an encroachment  

of light in the shadow region and it is in the  

form of illumination of variable intensity in  

the region broadening the geometrical 

shadow. This is due to diffraction of light. 

 Forming of the shadow because of bending 

of the light from the edges is called as 

diffraction. 

 Diffraction effects can be studied by the  

two different manners. 

1) By Fresnel’s method 

2) By Fraunhofer’s method. 

 

1) Fresnel Type of Diffraction: 

 In this case, the source of light is at a 

finite distance from the diffracting system 

and the diffraction effect is observed at a 

definite distance from the diffracting system. 

The incident wavefront is therefore, either 

spherical or cylindrical depending upon 

source. In such type of matter, no lens 

system is used. 

 

2) Fraunhofer type of Diffraction: 

 In this class of diffraction, the 

sources effectively at an infinite distance 

from the diffracting system & therefore, the 

wavefront incident on the diffracting system 

are a plane wavefront. 

  In such type of method, a lens system  

is used between the source and the  

diffracting system and another lens system  

between the screen & the diffracting system. 

 

Diffraction due to single slit: 

Consider a monochromatic beam of  

parallel rays of light incident normally on the 

plane of a narrow slit AB. Hence, the 

incident wavefront WW’ is a plane 

wavefront. 

 When this wavefront reaches to the  

plane of the slit, diffraction takes place. This  

diffracted light is in the form of beams of  

parallel rays diffracted in different  

directions. Therefore, a convex lens of large 

focal length is used to converge them at 

different corresponding points like P0, P1, P2, 

-------- in its plane as show in following fig. 

 

 With the help of lens L2, diffraction  

pattern is focused on the screen XY. 

Theory: According to Huygens principle, 

each point on the unblocked portion of plane 

wavefront AB, sends out secondary waves in 

all the directions. 

 The secondary waves from points  

equidistant from the centre C of the slit lie in  

the portion CA and CB of wavefront travel 

the same distance & reach point P0. Hence, 

the path difference between them is zero. 

These secondary waves super impose each 

other in phase & thus, resulting in the 

maximum intensity of point P0. 

 

Position of secondary minima: 

 Let, the secondary waves traveling in a  

direction making an angle  with CP0. All 

the secondary waves in this direction reach a 

point P1 on the screen. The intensity on point 

P1 depends upon the path difference between 

the secondary wave emitted by 

corresponding points of the wavefront. Draw 

AN perpendicular to BK. Thus, the path 

difference between the secondary waves 

reaching P1 from A & B is equal to BN. 
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In   ABN, 

   sin
AB

BN
 

    BN = AB sin  

 Let, a be the width of slit, then  

   BN = a sin  

   Path difference = a sin  --------- (1) 

 If this path difference equal to , then  

intensity at P1 will be minimum. Since, the  

whole wavefront can be considered to be  

divided into two equal halves. CA and CB.  

If, Path difference between  

the waves from A & C.       = 
2


 

and, Path difference between the waves 

from B & C.       = 
2


 

Therefore, for every point in upper half,  

AC, there is a corresponding Point in the 

lower half CB for which the path difference 

between the secondary waves reaching P1, is 

2


. Therefore destructive interference takes 

place and at P1, intensity will be minimum. 

Thus, P1 is a point of first secondary minima. 

 Similarly, at P1, if path difference = 2,  

3, --------- , It will give position of  

secondary and other minimum. Therefore, in  

general, for nth secondary minimum.   

Path difference = a sin n = n --------- (2) 

OR  

 Sin n = 
a

n
------------ (3) 

 Where, n = 1, 2, 3, -------- 

Here, n gives direction of nth secondary  

minimum. 

Position of Secondary Maxima: 

For any other Pt. P2 which is not shown  

in fig, if the path difference is 

  BN = a sin  = 
2

3
, then,  

 Pt. P1 will be the position of secondary 

maximum. 

Here, we can imagine that the unblocked  

wavefront is divided into 3 equal parts such 

that the path difference between the 

secondary waves from corresponding points 

in 1st two parts will be /2. Therefore, due to 

these waves destructive. Interference will 

takes place at pt. P1. However, secondary 

wave from the third part remains unused. 

And due to their superposition, constructive 

interference will takes place & at P1, 1
st 

secondary maximum will gets produced. 

Similarly, for,  

 BN = 
2

5
, 

2

7
, 

2

9
, ---------- 

 We get, secondary maximum of 

lower intensity. 
  For nth secondary maximum,  

 a sin n = (2n+1) 
2


 ----------- (4) 

 Where, n = 1, 2, 3, ------- 

The diffraction pattern due to single slit  

consists of a central maximum at P0 along 

with secondary minima and maxima on 

either side of decreasing intensity as shown 

in following fig. 

 The point ‘O’ is representing position of  

central bright maximum and the point with  

path difference, a sin  = , 2, 3, ------ are  

representing secondary minima. The  

secondary maxima are the point in between  

secondary minima and are of rapidly  

decreasing intensity. If the intensity at P0 is  

I0, then the intensity at 1st secondary maxima  

is found to be I0/22, at 2nd secondary maxima  

I0/61, ------- 

 

Expression for width of central maximum: 

The width of the central maxima is the  

distance between first secondary minimum 

of either side of P0. If P1 is the position of 1st 

secondary minimum, then P0P1, is equal to X 

i.e.  P0P1 = X 

  From Eqn (3), a sin  = 1 

   sin  = 
a


 

If  is very small then, 

  sin   

    = 
a


----------- (5) 
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If f is the focal length of lens L2 which is 

kept very close to the slit, then  

 f  D = Distance of the slit from the 

screen. 

 If  is quite small, then sin    

   
f

X
  OR

 
D

X
 . 

 Thus,  is half of the angular width of  

central maxima of diffraction pattern of  

single slit. 

Using eq. (5), we can write, 
D

X
 = 

a


 

   X = 
a

D
 ------------ (6). 

 Thus, width of central maxima = 2X 

  Width of Central maximum = 
a

D2
  

= 
a

f2
 ----- (7)  

  From eq. (7), it is clear that if slit width  

(a) increases, then width of central maxima  

decreases. 

Distinguish between Interference & 

Diffraction: 

Interference Diffraction 

Interference takes 

place because of 

super position of two 

distinct waves 

coming from two 

coherent sources. 

Diffraction is 

produced as a 

result of super 

position of 

secondary waves 

coming from 

different parts of 

the same 

wavefront. 

In Interference 

pattern al the bright 

bands are of the 

same intensity. 

In diffraction, 

only central 

maxima having 

maximum 

intensity while 

intensity of 

secondary 

maxima goes on 

decreasing 

rapidly. 

In Interference, 

intensity of minima 

or dark band is 

In diffraction, 

intensity of 

minima is never 

almost zero or very 

small & thus good 

contrast between 

bright & dark bands 

gets produced. 

zero & there is 

poor contrast 

between bright & 

dark bands. 

The width of 

interring fringes may 

or may not be equal 

In the diffraction, 

the width of 

diffraction bands 

is always 

unequal. 

In interference, the 

condition of maxima 

is P. D. = n 
  n = 0, 1, 2, 3, ----- 

In diffraction 

pattern, the 

condition of 

minima is P. D. = 

n. where, 

N = 1, 2, 3,----- 

In interference, the 

condition of minima 

or darkness is – 

P. D. = (2 n+1) /2. 

Where, n = 0, 1, 2, 3, 

-- 

In diffraction, the 

condition of 2nd 

maxima is 

P.D. = (2n+1) /2 

Where, n = 1, 2, 

3, --- 

Resolving Power: 

The resolving power of an optical  

instrument is the power or ability of the 

instrument to produce distinctly separate 

images of two closed objects or it is the 

ability of the instrument to resolve the 

images of two closed objects. 

Every optical instrument has its own limit  

up to which it can produce distinctly separate 

images of these objects.  

 

Raleigh’s Criterion of limiting Resolution: 

The smallest separation either linear or  

angular between the two point objects at 

which the appear just separated is called the 

limit of resolution of an optical instrument 

and the reciprocal of limit at resolution is 

called as revolving power of an 

instrument. 
 The objects seen with naked eye or 

with the help of an optical instrument may be 

just resolved or well resolved or unresolved 

can be explained as follows: 

1) The two objects are said to just resolved, 

if the separation between the central maxima 

of the two objects is just equal to the distance 

between central maximum and the 1st 

minimum of the two objects as shown in 

following fig. 
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2) The objects are said to be well resolved if 

the separation, between the central maxima 

of the two objects is greater than the distance 

between central maximum and the 1st 

minimum of any of the two objects as shown 

in following fig. 

 

   

 

 

 

3) The two objects are said to be unresolved 

if separation between the central maxima of 

the two objects is less than the distance 

between the central maxima & the 1st 

minimum of any of the two objects as shown 

in following fig. 

 

 

  

 

 

The results are called Raleigh’s Criterion 

of limiting resolution. 

 

Resolving Power of Microscope: 

The resolving of a microscope is the  

ability of the microscope to show as the 

separate images of the two point objects 

lying closed to each other. 

The limit of resolution of microscope is 

measured by the minimum distance (d) 

between the two point objects whose images 

in the microscope are just seen as separate.  

 

The value of (d) – 

 

1) is directly proportional to the wavelength 

of light used and  

2) inversely proportional to the cone angle of 

the light rays from anyone object enter in the 

microscope. i.e. 

  





2
d  

Here, 2 is the angle of the cone of light rays 

entering the objective of the microscope as 

shown in fig.  

 

It is nothing but limit of resolution of  

microscope. 

 If 2 is not too small, then – 

  




sin2
d  ------------- (1) 

If medium between the object & the  

objective lens of microscope is a transparent 

medium of refractive index () instead of air, 

then equation (1) can be written as – 

  




sin2
d  ------------- (2) 

From equation (2), it is observed that  

smaller the value of d, greater will be the 

resolving power. Therefore,  

Resolving Power of microscope = 
d

1
 

   = 


 sin2
-------- (3) 

In equation (3),  sin is called numerical  

aperture of the microscope.  

To increase the resolving power of  

microscope, we decrease, i.e. we use blue 

light of smaller wavelength. We can not 

increase  because in that case aperture of 

lens will increase.  

Resolving Power of Telescope: 

The resolving power of a telescope is the  

ability to show distinctly the images of two 

distant objects lying closed to each other.  

The limit of resolution of telescope is  

measured by the angle d subtended at its 

objective by the two distant objects says 
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stars, whose images are just seen as separate 

through the telescope. 

 

The value of d -  

i) directly proportional to the wavelength () 

of the light used. 

ii) inversely proportional to the aperture i.e. 

diameter (D) of the objective of the 

telescope. 

   
D

d


  

   
D

d



22.1

  ------------ (1) 

It is observed from above equation (1)  

that smaller the value of d greater will be 

resolving power at telescope and vice-versa. 

Therefore, - 

Resolving power of telescope = 
d

1
 

   
22.1

D
 -------- (2) 

 A telescope is used to observed distant  

objects which are generally seen in sunlight.  

Therefore, we can not control wavelength. 

Hence, to increase the resolving power of  

telescope, we must use the objective lens of 

large aperture. Using lens of large aperture, 

collect greater amount of light and images 

seen will be much brighter. The stars which 

are extremely far away can also be seen 

using telescope of larger aperture. 

 

********************************** 

NUMERICALS 

 Type I : 

 

1. In Biprism experiment distance between 

slit and screen is 1m. Distance between 

images of the slit is 0.274 mm. If the 

fringe width is 0.2 cm. What is 

wavelength of light used? 

2. In Biprism experiment distance between 

slit and screen in 1m. Distance between 2 

virtual images of slit is 0.1cm. If band 

width = 0.058 cm. Find wavelength of 

light used. 

3. In Biprism experiment distance between 

2 images of source is 0.6 mm and 

distance between source and screen is  

1.5 m. If separation between 20 fringes is 

3 cm. calculate wavelength of light used. 

4. In Young’s experiment distance between 

2 slits is 0.8 mm & distance of slit from 

screen is 1.2m. Calculate wavelength if 

fringe width is 0.79 mm. 

5. In Biprism experiment distance between 

slit and screen in 1m & 2 virtual sources 

formed by biprism are 0.5 mm apart. 

Wavelength of light used is 6000 Å. Find 

Bandwidth. 

6. State giving reasons what will happen to 

bandwidth in the interference pattern in 

biprism experiment if 

 a) Eyepiece is moved towards slit 

 b) Distance between virtual sources 

decreases. 

7. In Young’s experiment interference 

bands are produced on the screen placed 

at 1.5 m from the 2 slits 0.15 mm apart & 

illuminated by light of wavelength 6500 

Å. Calculate  

 a)  Fringe width. 

 b) Change in the fringe width if screen 

is drawn away from slit by 50 cm. 

8. In young’s experiment interference bands 

are produced on the screen placed at  

1.5 m from the 2 slits separated by a 

distance of 0.15 mm and illuminated by a 

light of wavelength 4500 Å. Find change 

in fringe width of screen is brought 

towards slit by 50 cm. 

9. A biprism experiment slit is illuminated 

by a light of wavelength 5890 AU. 

Distance between slit & screen is 80 cm. 

Virtual images of the slit is 0.2 mm apart. 

Calculate change in Bandwidth if 

eyepiece is moved 20 cm away from slit. 

10. In Biprism experiment width is 0.4 mm 

when eyepiece is kept at a distance 1m 

from slit. Find change in fringe width if 

eyepiece is moved through a distance of 

25 cm towards biprism without changing 

other arrangement.  = 5000 Å 

11. Fringe separation in biprism is 3.2 x 10-4 

m when red light of wavelength 6400 Å. 

By how much will this change if blue 

light of wavelength 4000 Å. is used with 

same setting. 

12. In Biprism experiment light of 

wavelength 5200 Å. is used to get an 

interference pattern on the screen. The 

fringe width changes by 1.3 mm. When 

the slit is brought towards biprism by 50  
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cm. Find distance between virtual images 

of the slit. 

13. In Biprism experiment distance between 

slit and focal plane of eyepiece is 1 m. 

Wavelength of light used is 6000 Å. 

when convex lens introduced between 

biprism & eyepiece. Distance between 

images of 2 virtual sources given by the 

lens in 2 difference position is 3.6 mm 

and 2.5 mm respectively. Find 

bandwidth.  

 

 

 

Type II : 

 

14. In Biprism experiment distance between 

slit and eyepiece is 80 cm. Distance 

between 2 virtual images of slit is 0.2 

mm. If the slit is illuminated by a light of 

wavelength 6000 Å. find distance of 2nd 

bright band from central bright band. 

15. Calculate distance between 1st bright 

band and 4th bright band on same side of 

centre of interference pattern produced 

by coherent sources separated by 0.5 mm 

from each other placed from screen at  

1 m.  = 6000 Å 

16. In Biprism experiment distance between 

slit and screen in 1m Separation between 

virtual images is 0.4 cm & interference 

pattern with light of wavelength 5500 Å. 

Find distance between 3rd and 8th bright 

band on same side of central bright band. 

17. In Biprism experiment distance between 

2 virtual images of the slit is 1.5 mm and 

distance between slit and focal plane of 

eyepiece is 1m. Find distance between 

2nd and 8th dark band on same side of 

centre of interference pattern = 5000 Å. 

18. 2 parallel slit 1.2 mm apart and 

illuminated with light of wavelength 

5200 Å. from single slit. A screen is 

placed at 1m from the slit. Find distance 

between 5th Dark band and 7th bright 

band on opposite sides. 

19. In Biprism experiment distance between 

4th and 13th bright band is measured 

when light of wavelength 6000 Å. is used 

on replacing source of light by another of 

different wavelength without disturbing 

arrangement of apparatus it is found that 

distance between 5th and 15th bright band 

is same as measured before. What is 

wavelength of light used. 

20. In Biprism experiment eyepiece kept at a  

distance 1.5 m from slit distance of 2nd 

dark band from central bright band 1.2 

mm. Size of magnified and diminished 

images of slit produced by convex lens is 

2.4 mm and 0.06 mm. Calculate 

wavelength of light. 

21. In Biprism experiment distance between 

2 coherent sources is 0.5 mm that 

between slit and eyepiece is 1.2m. Slits 

are illuminated by Red light of 

wavelength 6550 Å. If red light replaced 

by green light of wavelength 5240 Å. It 

is found that nth Red Bright Band 

coincides with (n + 1)th green bright 

band. Calculate distance of this band 

from the central bright band. 

22. In Biprism experiment fringes are 

obtained in focal plane & eyepiece at 

distance 1m from slit. Distance between 

30th bright band = 0.6 cm. When convex 

lens interposed at distance 20 cm from 

slit. Difference between 2 virtual images 

= 1.2 cm. Find . 

 

TypeIII : 
23. Optical path difference between 2 sets of 

similar wave from 2 coherent sources 

arriving at a pt. on screen is 371 , will 

the pt. be dark or bright. 

  If optical path difference is 0.24 mm. 

Calculate wavelength of light used. 

24. Distance of pt. on screen from 2 sources 

differ by 93 . Is pt. Dark/ Bright? If 

path difference is 0.0465 mm. Find  . 

25. Optical path difference between set of 

similar waves from sources arriving at a 

pt. on screen is 100.5 is point Dark/ 

Bright. If path difference is 60.3 microns. 

Calculate    

26. Optical path difference between 2 waves 

starting from coherent sources & arriving 

an a point on screen is 85.5  . If point 

Dark or Bright. If path difference is 42.5 

micrometer. Calculate . 

27. A point is situated at 6.5 cm & 6.65 cm 

from coherent sources. Find nature of 

illuminated at that point. If 

   = 5000 Å. 
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Type IV: 

28. The light of wavelength 600 nm is 

incident normally on a slit of width 3 

mm. Calculate the linear width of central 

maximum on the screen kept 3 m away 

from the slit. 

29. A slit 4 cm wide is irradiated with 

microwaves of wavelength 2 cm. Find 

the angular spread of central maximum, 

assuming incidence normal to the plane 

of the slit. 

30. A screen is placed 2 m away from the 

single narrow slit. Calculate the slit width 

if the first minimum lies 5 mm on either 

side of the central maximum. Incident 

plane waves have a wavelength of  

5000 Å. 

31. Two spectral lines of sodium D1and D2 

have wavelength of approximately 5800 

Å 5890 Å. A sodium lamp sends incident 

plane wave on to a slit of width 2 m. A 

screen is located 2 m from the slit. Find 

the spacing between the first maxima of 

two sodium lines as measured on the 

screen. 

32. In diffraction at a single slit, a screen is 

placed 2 m away from the lens to obtain 

pattern. If the slit width is 0.2 mm and 

the first minimum lies 5 mm on either 

side of central maximum, find 

wavelength of light used. 

33. A screen is placed 50 cm from a single 

slit which is illuminated with 6000 Å 

light. If the distance between the first and 

third minima in the diffraction pattern is 

3 mm, what is the width of the slit? 

 

Type V : 

 

34. Calculate the resolving power of a 

telescope, whose objective lens has 

aperture of 1 m for the wavelength of 

light 500 nm. 

35. Calculate limit of resolution of a 

microscope with cone angle of light 

falling on the objective equal to 600.  

Take  = 5000 Å,  for air = 1.  

36. A telescope is used by to resolve two 

stars separated by 
6106.4  radian. If  

the wave length of  light used is 
0

A5460  

What should be the aperture of the 

objective of the telescope? 

37. Calculate the resolving power of a 

microscope with cone angle of light 

falling on the objective equal to 300. 

Take  = 600 nm and  for air = 1. 

38. Two point white dots are 1mm apart on a 

black paper. They are observed by eye of 

pupil of diameter 3mm.What is the 

maximum distance at which these dots  

can  be resolved by the eye ?  

Given: nm 500   .  

39. What is the minimum angular separation 

between two stars, if a telescope is used 

to observe them with an objective 0.2 m? 
0

A5900 .   

 ******************************** 

SPACE FOR EXTRA POINTS 

 

 

 

 

 

 

 

 

 

 

 

 




