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Wave Optics

1. Two light sources of wavelengths  and  are used for YDSE with slit
separation  and distance between the slits and the screen is .
Then the distance from central maxima for which minima of both
wavelengths coincide is:

a.

b.

c.

d.

(+4, -1)

2. Statement-1 : Planner wavefronts are incident on a prism, remain planner
after passing through prism, but if planner wavefronts are passed through a
pin hole then wavefronts may become spherical.
Statement-2 : If slit width is increased then curvature of wave front increases.

a. Statement-1 is correct, statement-2 is incorrect.

b. Statement-1 is incorrect, statement-2 is correct.

c. Both statement are correct.

d. Both statement are incorrect.

(+4, -1)

3. The intensity at spherical surface due to an isotropic point source placed at
its center is . If its volume is increased by  times, what will be intensity at
the spherical surface? 

(+4, -1)
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a. Increase by  times

b. Increase by  times

c. Decrease by  times

d. Decrease by  times

4. In a YDSE experiment, a transparent slab of refractive index 1.4 is placed in
front of one slit. The fringe pattern shifts by 0.3 cm on the screen.
Given:
Screen distance = 60 cm
Slit separation = 1.5 mm
Thickness of the slab (in 碌m) is:

(+4, -1)
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a. 6

b. 8

c. 10

d. 12

5. Light wave are incident from a medium of refractive index 2 making an angle
 with normal on to a medium of refractive index . What should be the

value of  for which reflected wave and refracted wave will be perpendicular
to each other.

a. 60

b. 30

c. 53

d. 45

(+4, -1)

6. When an unpolarized light falls at a particular angle on a glass plate (placed
in air). It is observed that reflected beam is completely polarized the angle of
refracted beam with respect to the normal is : (Given : \(\tan^{-1}(1.52) =
57.3^\circ, \mu_{air = 1, \mu_{glass} = 1.52\))}

a.

b.

c.

d.

(+4, -1)

7. In Young's double slit experiment with two different set-ups, the fringe widths

are equal. If the ratio of slit separation is  and the ratio of wavelengths is ,

find the ratio of screen distances in both set-ups:

(+4, -1)
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a.

b.

c.

d.

8. In a YDSE set up, a slab of width  is inserted in front of one slit. The interference
pattern shifts by 0.2 cm on the screen. If the refractive index of the slab is 1.5,
then  in  (screen distance 50 cm and slits separation 1 mm) then  is ..............

(+4,
-1)

9. Consider two statements given below: Statement-I: In YDSE, if distance
between slits \& screen increases, fringe width also increases. Statement-II: If
wavelength of light used in YDSE increases, fringe width also increases. Which
of the following options is correct?

a. Both statements I \& II are correct

b. Statement I is correct but statement II is incorrect

c. Statement I is incorrect but statement II is correct

d. Both statements I \& II are incorrect

(+4, -1)

10. If the source of light used in a Young's double slit experiment is changed
from red to violet :

a. the fringes will become brighter.

b. consecutive fringe lines will come closer.

c. the intensity of minima will increase.

d. the central bright fringe will become a dark fringe.

(+4, -1)

​ =
D ​2

D ​1 3

​ =
D ​2

D ​1 2

​ =
D ​2

D ​1 8

​ =
D ​2

D ​1 4

t

t μm N



11. In Young's double slit arrangement, slits are separated by a gap of 0.5 mm,
and the screen is placed at a distance of 0.5 m from them. The distance
between the first and the third bright fringe formed when the slits are
illuminated by a monochromatic light of 5890 Å is :

a. 1178 × 10⁻¹² m

b. 5890 × 10⁻⁷ m

c. 1178 × 10⁻⁹ m

d. 1178 × 10⁻⁶ m

(+4, -1)

12. In the Young's double slit experiment, the distance between the slits varies in
time as ; where  and  are constants. The difference
between the largest fringe width and the smallest fringe width obtained over
time is given as :

a.

b.

c.

d.

(+4, -1)

13. The difference in the number of waves when yellow light propagates through air
and vacuum columns of the same thickness is one. The thickness of the air
column is ________ mm.
[Refractive index of air = 1.0003, wavelength of yellow light in vacuum = 6000 Å]

(+4,
-1)

14. A galaxy is moving away from the earth at a speed of 286 kms . The shift in the
wavelength of a redline at 630 nm is x  m. The value of x, to the nearest
integer, is ________. [Take the value of speed of light c, as 3  ms ]

(+4,
-1)

15. An unpolarized light beam is incident on the polarizer of a polarization
experiment and the intensity of light beam emerging from the analyzer is
measured as 100 Lumens. Now, if the analyzer is rotated around the horizontal

(+4,
-1)
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axis (direction of light) by 30° in clockwise direction, the intensity of emerging
light will be ________ Lumens.

16. In a YDSE, width of one slit is three times the other. Amplitude is proportional
to slit-width. Find the ratio .

a. 4 : 1

b. 2 : 1

c. 1 : 4

d. 3 : 1

(+4, -1)

17. Two coherent light sources having intensity in the ratio  produce an
interference pattern. The ratio  will be :

a.

b.

c.

d.

(+4, -1)

18. A prism of refractive index  and another prism of refractive index  are stuck
together (as shown in the figure).  and  depend on , the wavelength of
light, according to the relation  and . The
wavelength for which rays incident at any angle on the interface BC pass
through without bending at that interface will be _________ nm. 

(+4,
-1)
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19. In Young's double slit experiment, if the source of light changes from orange
to blue then:

a. the intensity of the minima will increase.

(+4, -1)



b. the distance between consecutive fringes will increase.

c. the distance between consecutive fringes will decrease.

d. the central bright fringe will become a dark fringe.

20. Consider the diffraction pattern obtained from the sunlight incident on a
pinhole of diameter 0.1 m. If the diameter of the pinhole is slightly
increased, it will affect the diffraction pattern such that:

a. its size increases, and intensity increases

b. its size increases, but intensity decreases

c. its size decreases, but intensity increases

d. its size decreases, and intensity decreases

(+4, -1)
μ



Answers

1. Answer: a

Explanation:

Concept:
In Young’s Double Slit Experiment, the position of the  minima is given by:

For minima of two different wavelengths to coincide, their positions must be equal.
Step 1: Condition for Coincidence of Minima
For wavelengths  and :

Substitute values:

Divide by 50:

Smallest integer solution:

Step 2: Calculate Distance from Central Maxima
Using wavelength :

nth

y = m + ​ ​(
2
1

)
d

λD

λ ​ =1 450 nm λ ​ =2 550 nm

m ​ + ​ λ ​ =( 1 2
1

) 1 m ​ + ​ λ ​( 2 2
1

) 2

(2m ​ +1 1)λ ​ =1 (2m ​ +2 1)λ ​2

(2m ​ +1 1) × 450 = (2m ​ +2 1) × 550

(2m ​ +1 1) × 9 = (2m ​ +2 1) × 11

2m ​ +1 1 = 11 ⇒ m ​ =1 5

2m ​ +2 1 = 9 ⇒ m ​ =2 4

450 nm

y = 5 + ​ ​(
2
1

)
2.25 × 10−3

450 × 10 × 1.5−9

y = ​ ×
2.25

5.5 × 450 × 1.5
10−6

y = 1.65 × 10 m =−3 1.65 mm



2. Answer: c

Explanation:

Step 1: Understanding the Concept:
Wavefronts represent the locus of points having the same phase. Light rays are
always perpendicular to wavefronts.
Diffraction describes how light spreads when encountering an obstacle or aperture.
Step 2: Detailed Explanation:
Statement-1: A prism deflects parallel rays but they remain parallel. Thus, plane
wavefronts remain plane. When light passes through a pinhole (size  wavelength),
it undergoes diffraction and spreads in all directions, creating spherical wavefronts
as per Huygens' principle.
Statement-2: If the slit width increases, the degree of diffraction changes. According
to the provided answer key, an increase in slit width relates to an increase in the
curvature of the wavefront in the context of specific optical setups.
Step 4: Final Answer:
Both statements are considered correct based on the provided key.

3. Answer: c

Explanation:

Step 1: Relation between volume and radius.

Step 2: Relation between intensity and radius.

Step 3: Finding new intensity.

​y = 1.65 mm

≈

V ∝ R ⇒3 8V ⇒ R =′ 2R

I ∝ ​

R2

1



4. Answer: a

Explanation:

Step 1: Understanding the Question:
In a Young's Double Slit Experiment (YDSE), introducing a transparent slab in the path
of one of the beams introduces an extra path difference, causing the entire
interference pattern to shift. We need to find the thickness of the slab given the shift
and other parameters.
Step 2: Key Formula or Approach:
The path difference introduced by a slab of thickness 't' and refractive index '碌' is
given by .
The shift of the fringe pattern on the screen, , is related to this path difference by:

where  is the screen distance and  is the slit separation.
Step 3: Detailed Explanation:
Given values:
Fringe shift, 
Refractive index, 
Screen distance, 
Slit separation, 
Let's assume the slit separation was intended to be  mm (  m).
Rearranging the formula to solve for thickness 't':

Substitute the values (with the assumed correction for d):
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μ = 1.4

D = 60 cm = 0.6 m
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d = 0.5 0.5 × 10−3

t = ​
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To convert the thickness to micrometers (碌m), multiply by :

This value is very close to 6 碌m.
Step 4: Final Answer:
Based on the assumption of a typo in the slit separation, the thickness of the slab is
approximately 6 碌m.

5. Answer: a

Explanation:

Step 1: Understanding the Question:
A light ray travels from one medium to another. Part of the light is reflected and part
is refracted. The angle between the reflected ray and the refracted ray is 90 . We
need to find the angle of incidence . This is a classic Brewster's Law scenario.
Step 2: Key Formula or Approach:
When the reflected and refracted rays are perpendicular to each other, the angle of
incidence is called the polarizing angle or Brewster's angle.
From geometry, .
Using Snell's Law: .
Substituting : .
This gives Brewster's formula: .
Step 3: Detailed Explanation:
Given values:
Refractive index of incident medium, 
Refractive index of second medium, 
Angle of incidence, 
Using the derived relation:

Since , we get:

Step 4: Final Answer:
The value of  is 60 .

106

t = 0.625 × 10 ×−5 10  碌m =6 6.25 碌m

∘
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6. Answer: b

Explanation:

Step 1: Understanding the Question:
We are given a scenario where unpolarized light is incident on a glass plate, and the
reflected light is completely polarized. This occurs when the angle of incidence is
equal to Brewster's angle ( ). We need to find the corresponding angle of refraction
( ).
Step 2: Key Formula or Approach:
1. Brewster's Law: The angle of incidence  for which the reflected light is completely
polarized is given by , where  and  are the refractive indices of the first
and second media, respectively.
2. Property at Brewster's Angle: When light is incident at Brewster's angle, the reflected
ray and the refracted ray are perpendicular to each other. This means .
Step 3: Detailed Explanation:
First, we find Brewster's angle using the given refractive indices:
- 
- 

The problem provides the value: .
Now, we use the property that the reflected and refracted rays are perpendicular.
The angle of reflection is equal to the angle of incidence ( ). Therefore, the angle
between the reflected ray and the surface is , and the angle between the
refracted ray and the surface is . The sum of all angles on a straight line is 180
degrees. The angle between reflected and refracted ray is 90 degrees. So, 
.

Substituting the value of :

Note: The options in the source PDF may be inconsistent. Based on the data given in
the question, the calculated answer is . We select the answer that logically

i ​B

r

i ​B

tan(i ​) =B ​

n ​1

n ​2 n ​1 n ​2

i ​ +B r = 90∘

n ​ =1 μ ​ =air 1
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tan(i ​) =B ​ =
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i ​ =B tan (1.52) =−1 57.3∘

i ​B
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90 −∘ r

i +B r = 90∘

r = 90 −∘ i ​B

i ​B
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r = 32.7∘
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follows from the provided data.
Step 4: Final Answer:
The angle of the refracted beam with respect to the normal is .

7. Answer: d

Explanation:

Concept: In Young’s double slit experiment, the fringe width  is given by:

where  = wavelength of light,  = distance of screen from slits,  = slit separation.
Step 1: Since fringe widths in both set-ups are equal:

Step 2: Rearranging:

Step 3: Given:

Step 4: Substitute the values:

Step 5: Hence,
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8. Answer: 8 - 8

Explanation:

Step 1: Use the formula for path difference.
Path difference due to shift is neutralized by the path difference caused by the slab:

Where  is the distance between the slits and the screen, and  is the refractive
index.
Step 2: Substitute the given values.
Given , , , and slit separation , we can solve for :

Simplifying, we get:

Step 3: Conclusion.
The value of  is 8 \mu m.

9. Answer: a

Explanation:

Step 1: Understand the relationship between fringe width and distance.
In Young's Double Slit Experiment (YDSE), the fringe width  is given by the formula:

where: -  is the wavelength of light, -  is the distance between the slits and the
screen, -  is the distance between the slits. - Statement I: If the distance between
the slits and the screen increases, then the fringe width increases, as  is directly
proportional to .
Step 2: Understand the relationship between fringe width and wavelength.
- Statement II: The fringe width is directly proportional to the wavelength , so if the
wavelength of light used in YDSE increases, the fringe width also increases. Both

​ =
D

dy
(μ − 1)t
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statements are correct based on the relationships derived from the fringe width
formula. Thus, the correct answer is (1) Both statements I \& II are correct.

10. Answer: b

Explanation:

Step 1: Use the fringe width formula: .
Step 2: Recall that wavelength .
Step 3: Since fringe width  is directly proportional to , a decrease in wavelength
(red to violet) results in a decrease in fringe width. Therefore, the fringes come closer
together.

11. Answer: d

Explanation:

Step 1: Distance between  and  bright fringe is , where .
Step 2: Distance .
Step 3: .

12. Answer: d

Explanation:

Step 1: Understanding the Concept:
The fringe width ( ) in YDSE is given by , where  is the screen distance and 
is the slit separation.
Since  varies with time, the fringe width  also varies.
Step 2: Key Formula or Approach:
The distance between slits is .
The range of  is .
Thus, the maximum value of  is .
The minimum value of  is .
Step 3: Detailed Explanation:
The fringe width is inversely proportional to the slit distance.
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Largest fringe width occurs when  is minimum:

Smallest fringe width occurs when  is maximum:

The difference is:

Step 4: Final Answer:
The difference is .

13. Answer: 2 - 2

Explanation:

Let the thickness of the column be .
The number of waves ( ) in a medium of thickness  is given by , where  is
the wavelength in that medium.
In vacuum, the number of waves is .
In air, the wavelength changes to , where  is the refractive index of air.
The number of waves in air is .
The problem states that the difference in the number of waves is one.

.
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Substitute the expressions for  and :
.

Factor out :
.

Solve for the thickness :
.

Now, substitute the given values, ensuring consistent units.
 Å =  m.

.
.

 m.
The question asks for the thickness in millimeters (mm).

.
Therefore,  mm.

14. Answer: 6 - 6

Explanation:

Step 1: Use the Doppler effect formula for light (Redshift):

Step 2: Substitute the values.  

Step 3: Calculate .

Thus, .

15. Answer: 75 - 75

Explanation:

N ​air N ​vac

​ −
λ ​vac

t⋅n ​air
​ =

λ ​vac

t 1

​

λ ​vac

t

​(n ​ −
λ ​vac

t
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n ​−1air
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λ ​ =vac 6000 6000 × 10−10

n ​ =air 1.0003
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​ =0.0003
6×10 ×103 −10

​3×10−4
6×10−7

t = 2 × 10 =−7−(−4) 2 × 10−3
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t = 2

Δλ = λ ​

c

v

λ = 630 nm = 630 × 10  m−9 v = 286 kms =−1 2.86 × 10  ms5 −1
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Δλ
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​

3 × 108

2.86 × 105

Δλ = 210 × 10 ×−9 0.953 × 10 ≈−3 600 × 10  m =−12 6 × 10  m−10
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Step 1: Let the initial intensity emerging from the analyzer be  Lumens. This
occurs when the polarizer and analyzer are presumably aligned ( ).
Step 2: According to Malus' Law, the intensity of transmitted light is .
Step 3: Here, .
Step 4:  Lumens.

16. Answer: a

Explanation:

Step 1: . Given , so .
Step 2: .
Step 3: .
Step 4: Ratio .

17. Answer: b

Explanation:

Step 1: Let . The ratio of amplitudes is .
Step 2: Visibility/Interference ratio is given by .

Step 3: Divide numerator and denominator by : .
Step 4: Substitute : .

18. Answer: 600 - 600

Explanation:

For a ray of light to pass through the interface BC without bending (without
deviation), the refractive indices of the two media must be equal.
According to Snell's Law, . For no bending, the angle of refraction r
must be equal to the angle of incidence i. This is only possible if .
We are given the relations for  and  as a function of wavelength . We set them
equal to each other:
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Rearrange the equation to solve for :

 m .
Now, take the square root to find the wavelength :

 m.
The question asks for the answer in nanometers (nm).

 nm.

19. Answer: c

Explanation:

The fringe width ( ), which represents the distance between consecutive bright or
dark fringes in Young's double-slit experiment, is given by the formula:

Here,  is the wavelength of light, D is the distance between the slits and the screen,
and d is the separation between the slits.
The fringe width  is directly proportional to the wavelength  ( ).
The visible light spectrum, in order of increasing wavelength, is Violet, Indigo, Blue,
Green, Yellow, Orange, Red (VIBGYOR).
This means the wavelength of blue light ( ) is shorter than the wavelength of
orange light ( ).

When the light source is changed from orange to blue, the wavelength  decreases.
Since  is directly proportional to , the fringe width will also decrease.
Therefore, the distance between consecutive fringes will decrease.

20. Answer: c

Explanation:

Let's analyze the two effects of increasing the pinhole diameter.
1. Effect on the size of the diffraction pattern:
The diffraction pattern is characterized by a central bright spot (Airy disk)
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surrounded by concentric rings. The angular size of the central maximum is
inversely proportional to the diameter of the aperture.
For a circular aperture of diameter 'd', the angular position of the first minimum is
given by .
This angle determines the size of the central bright spot. As the diameter 'd' of the
pinhole increases, the value of  decreases.
This means the diffraction pattern shrinks, so its size decreases.
2. Effect on the intensity of the diffraction pattern:
The intensity of the light in the pattern depends on the total amount of light energy
passing through the pinhole per unit time.
The amount of light passing through is proportional to the area of the pinhole, which
is .
If the diameter 'd' increases, the area of the pinhole increases. More light passes
through, and this energy is concentrated into a smaller area (as the pattern
shrinks).
Therefore, the intensity of the diffraction pattern increases.
Combining both effects, when the diameter is increased, the size decreases and the
intensity increases.

sin θ ≈ 1.22 ​

d
λ

sin θ

A = π(d/2)2


