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1 (c)

Distance of 𝑛𝑡ℎmaxima, 𝑥 = 𝑛𝜆𝐷𝑑 ∝ 𝜆 

As  𝜆𝑏 < 𝜆𝑔∴   𝑥𝑏𝑙𝑢𝑒 < 𝑥𝑔𝑟𝑒𝑒𝑛
2 (d)

Wave is 𝑢𝑣 rays
3 (b)

The resultant intensity at any point P is

𝐼 = 4𝐼0 cos2 (ϕ2)∴   𝐼0 = 4𝐼0 cos2ϕ/2

Or  cos ϕ
2

= 1

2∴  
ϕ
2

=
𝜋
3

 𝑜𝑟 ϕ =
2𝜋
3

If Δ𝑥 is the corresponding value of path difference at P, then

ϕ =
2𝜋𝜆 (Δ𝑥)

2𝜋
3

=
2𝜋𝜆 Δ𝑥.

As  Δ𝑥 =
𝑥𝑑𝐷
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∴  
1

3
=

1𝜆 𝑥𝑑𝐷
Or  𝑥 =

𝜆3𝑑/𝐷 =
6 × 10―7

3 × 10―4 = 2 × 10―3m𝑥 = 2mm

This is the difference of point P from central maximum.

4 (c)

Momentum of the electron will increase. So the wavelength (𝜆 = ℎ/𝑝) of electrons will 
decrease and fringe width decreases as 𝛽 ∝ 𝜆

5 (a)

As velocity of light is perpendicular to the wavefront, and light is travelling in vacuum 
along the𝑦 ― axis, therefore, the wavefront is represented by𝑦 = constant.

6 (a)

When distance between screen and source is D, and d the distance between coherent 
sources, then fringe width (W) is given by 

𝑊 =
𝐷𝜆𝑑

Where 𝜆 is wavelength of monochromatic light.

𝜆 =
𝑊𝑑𝐷

Given, 𝐷 = 1 m, 𝑑 = 1 mm = 10―3 m,𝑊 = 0.06 cm = 0.06 × 10―2m

∴  𝜆 =
0.06 × 10―2 × 10―3

1

S2

S1

D

d
S

P
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= 6 × 10―7m = 6000 Å

7 (b)

From 𝐼𝑅 = 𝐼1 + 𝐼2 +2 𝐼1𝐼2cosϕ
When ϕ = 0°, 𝐼𝑅 = 𝐼 + 𝐼 + 2 𝐼𝐼cos 0° = 4𝐼
When ϕ = 90°𝐼′𝑅 = 𝐼 + 𝐼 + 2 𝐼𝐼cos 90° = 2𝐼𝐼𝑅𝐼′𝑅 =

4𝐼2𝐼 = 2:1

8 (c)

When one slit is closed, amplitude becomes half and intensity becomes 1/4th𝑖𝑒,𝐼0 =
1

4
𝐼  or I = 4𝐼0

9 (b)

Here, wavelength, 𝜆 = 625𝑛𝑚 = 625 × 10―9𝑚
Number of lines per meter, 𝑁 = 2 × 105

For principal maxima is grating spectra 
sin𝜃𝑁 = 𝑛𝜆,

Where 𝑛( = 1,2,3) is the order of principal maxima and 𝜃 is the angle of diffraction
The maximum value of sin𝜃 is 1∴ 𝑛 =

1𝑁𝜆 =
1

2 × 105 × 625 × 10―9
= 8∴  Number of maxima = 2𝑛 + 1 = 2 × 8 + 1 = 17

10 (b)

Here, 𝑛1 = 12, 𝜆1 = 600 nm𝑛2 = ?, 𝜆2 = 400 nm

As 𝑛1𝜆1 = 𝑛2𝜆2

∴    𝑛2 =
𝑛1𝜆1𝜆2

=
12 × 600

400
= 18

11 (d)

For 5th dark fringe, 𝑥1 = (2𝑛 ― 1)
𝜆
2

𝐷𝑑 =
9𝜆𝐷2𝑑

For 7th bright fringe, 𝑥2 = 𝑛𝜆𝐷𝑑 =
7𝜆𝐷𝑑
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𝑥2 ― 𝑥1 = (𝜇 ― 1)𝑡 𝐷𝑑𝜆𝐷𝑑 [7 ― 9

2] = (𝜇 ― 1)𝑡 𝐷𝑑
𝑡 =

2.5𝜆
(𝜇 ― 1)

12 (d)

Let it take 𝑡 𝑠𝑒𝑐 for astronaut to acquire a velocity of 1 𝑚𝑠―1. Then energy of photons 
= 10 𝑡

Momentum =
10𝑡𝐶 = 80 × 1𝑡 =

80 × 1 × 3 × 108

10
= 2.4 × 109𝑠𝑒𝑐

13 (b)

In Young’s double slit experiment if white light is used instead of monochromatic light, 
then we shall get a white fringe at the centre surrounded on either side with some 
coloured fringes, with violet fringe in the beginning and red fringe in the last.

14 (b)

In simple slit diffraction experiment, width of central maxima

𝑦 =
2𝜆𝐷𝑑

∴ 𝑦1𝑦2
=

𝜆1𝜆2
×
𝑑2𝑑1

=
400

600
×
𝑑/2𝑑 =

1

3𝑦2 = 3𝑦1

15 (a)

The essential condition for sustained interference is constancy of phase difference
16 (d)

Fringe width 𝛽 =
𝜆𝐷𝑑

Where 𝐷 is the distance between slit and screen, 𝑑 is the distance between two slits, 𝜆 is 
the wavelength of light∴ ∆𝛽 =

𝜆Δ𝐷𝑑⇒𝜆 =
Δ𝛽𝑑Δ𝐷 =

10―3 × 0.03 × 10―3

5 × 10―2
=

10―3 × 3 × 10―5

5 × 10―2

= 6 × 10―7𝑚 = 6000Å
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17 (a)

Polarization is shown by only transverse waves
18 (b)

Polarizer produces polarized light
19 (b)

The magnitude of electric field vector varies periodically with time because it is the form of 
electromagnetic wave

20 (b)𝐼𝑚𝑎𝑥 = 𝐼 = 𝐼1 + 𝐼2 + 2 𝐼1𝐼2

When width of each slit is doubled, intensity from each slit becomes twice ie,𝐼′1 = 2𝐼1 and 𝐼′2 = 2𝐼2∴   𝐼′𝑚𝑎𝑥 = 𝐼′ = 𝐼′1 + 𝐼′2 + 2 𝐼′1 × 𝐼′2
= 2𝐼1 + 2𝐼2 + 2 2𝐼1 × 2𝐼2

= 2(𝐼1 + 𝐼2 + 2 𝐼1 × 𝐼2) = 2𝐼
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ANSWER-KEY

Q. 1 2 3 4 5 6 7 8 9 10

A. C D B C A A B C B B

Q. 11 12 13 14 15 16 17 18 19 20

A. D D B B A D A B B B
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