Questionl

A beam of light of intensity I falls on a system of three polaroids
which are arranged in succession such that the pass (transmission)
axis is turned through 60° with respect to preceding one. The
fraction of the incident light intensity that passes through the system
is (cos 60° = %)
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Options:

A.

oo |~

o=

Answer: B

Solution:

According to Malus' law,
I=1I,cos?6

When beam passed through polaroid 1,
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When beam passed through polaroid 2,
Iy

I, = 7cos2 60°
I
n=D

When beam passed through polaroid 3,

_ I 2pn0 — Jo 1\2 _ Io
I3 = 5cos” 60 _?X(i) = 35

Question2

Resolving power of a telescope can be increased by increasing

MHT CET 2025 5th May Evening Shift
Options:
A.

the diameter of eyepiece.

B.

the wavelength of light.

C.

the focal length of eye-piece.

D.

the diameter of the objective.

Answer: D

Solution:

The resolving power R of a telescope depends mainly on the objective lens/mirror and is given
(approximately) by the Rayleigh criterion:

~ A
6~ 1222
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where
e @ = minimum resolvable angle (smaller means better resolving power),
e )\ =wavelength of light used,
e D = diameter of the objective lens or mirror.

Thus, increasing the diameter of the objective improves the resolving power.

Correct Answer: Option D — the diameter of the objective.

Question3

In Young's double slit experiment, the intensity on screen at a point,

where path difference is % is %. The intensity at a point when path

difference is ' A ' will be [cos 5 = 0, cos 2w = 1]
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Options:

A.

4K

B.

2K

C.

K

D.

X
2
Answer: D

Solution:

The intensity is given by
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I = 41, cos? (%)

When path difference is %, ie., ¢ = &, intensity will be

% = 4] cos? (%) ... (7)

When path difference is A,i.e., ¢ = 27, intensity will be
I = 41 cos?(m) ... (i7)
From (i) and (i1), we get

K  4Igcos? (§)  cos?(Z)

1
Al ~ 4lycos?(m)  cosi(m) 2
K
2

Question4

Graph shows the variation of fringe width ( X ) versus distance of
the screen from the plane of the slits (D) in Young's double slit
experiment. (keeping other parameters same, d = distance between
the slits). The wavelength of light used can be calculated as

o

>
—»D
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Options:
A.

slope xd?
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slope

slope

D.

slope xd

Answer: D

Solution:

The formula for fringe width in Young's double slit experiment is:
AD

X=*F

Here, X is the fringe width, A is the wavelength, D is the distance from the slits to the screen, and d is the
distance between the two slits.

The graph shows how X (fringe width) changes with D (distance to the screen). This means the slope of the
X
graph is +.

S

From the formula above, if we write it as =~ = %, we see that the slope of the graph equals %.
So, you can calculate A (wavelength) using:
A =slope x d

Here, ‘slope’ means the value you get from the graph (%), and d is the distance between the slits.

Question5
In Young's double slit experiment, in an interference pattern second
minimum is observed exactly in front of one slit. The distance

between the two coherent sources is ' d ' and the distance between
source and screen is ' D '. The wavelength of light source used is
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Options:
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Answer: B

Solution:

Step 1: Path difference at a point on screen

Suppose the slits are S; and S5, separated by distance d. Consider the point P on the screen which is exactly
in front of slit Ss. Then:

e Path from Sy to P=D.
e Path from S, to P: slightly longer because it is displaced by d.
Using geometry, the path difference is approximately
d-z
A=5F
where z is the distance of point P from the central axis (the midpoint between slits projected onto screen).

But here point P is directly in front of a slit (say slit S5). The distance of that point on screen from the central

axis is simply x = %.

(Reason: midpoint between slits is at x = 0; each slit is i% from that axis; projecting forward keeps that
offset).

Thus,
_d(d2) _ 2
A==F"=13p-

Step 2: Condition for minimum

Nth minimum condition in Young’s setup:
A= (m—l— %),\, m=0,1,2,...

The second minimum means m = 1 (since m = 0 is first minimum).
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Final Answer:

d2
3D

That corresponds to Option B.

Question6

The polarising angle of transparent medium is ' 6 '. Let the speed of
light in the medium be ' v '. Then the relation between'6 ' and ' v'
is [ ¢ = velocity of light in air]|
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Options:
A.

0 =sin"! (L)

6 =cos! (%)

Answer: C

Get More Learning Materials Here : & m @) www.studentbro.in



Solution:

Step 1: Brewster’s Law

The polarising angle (Brewster's angle) 8, is defined by:
tanf, = p

where p is the refractive index of the medium with respect to air.
Step 2: Relation between refractive index and velocity
p=z

where ¢ = speed of light in vacuum (or air approximately),
v = speed of light in the medium.

Step 3: Substitute into Brewster’s Law

tanf = <

6 = tan~! (%)

Step 4: Compare options

We want an expression involving . Note:
6 =tan ' (£) =cot™! (%)
Correct option:

Option C

0 = cot~! (%)

Question7

The ratio of the distance of n™ bright band and m™ dark band
from the central bright band in an interference pattern is
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Options:
A.n:m

B.m:n

Get More Learning Materials Here : & m @) www.studentbro.in



2
Answer: C

Solution:

Distance of n"  bright fringe from centre

o= P =W (W =)

Distance of m"  dark fringe from centre
! 1\ D 1
Un=(m—3)°F =(m-3)W

Ratio = &~ = oV — =
Ym

Ratio =n: (m —

Question8

A single slit diffraction pattern is formed with white light. For what
wavelength of light the 4" secondary maximum in diffraction

pattern coincides with the 3" secondary maximum in the pattern
of light of wavelength ' \ '?
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Options:

A 2

B. 22
C. 3
D. %

Answer: B

Solution:
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Position of n'  secondary maximum in a singleslit diffraction pattern is given by
D

ys = (2n+1) /;_a

For 4" secondary maximum,

_ 92D
Y4 = 7234

For 3 secondary maximum,

___ 7\D
Y3 == 2%

4™ and 3"  secondary maximum coincides,

S Ys = U3
9\'D B “\D
2¢  2a
A
N =—=
9

Question9

In Young's double slit experiment, the distance between the slits is 2
mm and the slits are 1 m away, from the screen. Two interference
patterns can be obtained on the screen due to light of wavelength '
A1 'and ' A ' respectively. The separation on the screen between the

3 order bright fringes on the two interference patterns is (
Ao = 1.5)1)

MHT CET 2025 26th April Morning Shift
Options:

A. (0.75 x 107%) Xy

1.75 x 1073

B A1

)

X )
C. (2.00 x 10%%) Ay
D. (2.25 x 10%3) X\

Answer: A
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Solution:

The fringe position of n™ order bright fringe is given by

nA\D
Y= —3

For wavelength A,

_ 3\D
Y = —4

For wavelength Ay = 1.5\

_ 3(1.5M)D _ 45MD
Y2 = d - d

So, the separation Ay between the two 3™ order bright fringes is:

Ay &5MD 3D L5MD
y=n—n="y d  d

1.5M; - 1 1.5M\; ,
Av— _ — (0.75 x 10%)A
Yo 9x10®  2x10°3 ( )M

Questionl10

In Young's double slit experiment, at two points P and () on screen,
waves from slits S; and S; have a path difference of 0 and %
respectively. The ratio of intensities at point P to that at () will be

o __ o __ 1
(cosO = 1,cos45" = ﬂ)
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Options:

A.3:2

B.2:1

C.v2:1

D.4:1

Answer: B

Solution:
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If Iy is the intensity of each wave and ¢ is the phase difference, then the resultant intensity is given by

I = 41, cos?

LIRSS

When path difference = 0, phase difference ¢ = 0, I; = 41 cos? 0 = 4I,

When path difference = %, phase difference

b=%
‘. .[2:4I()COS2% :2I0
L _ AL _ 2

T, — 21, 1

Questionll

In a biprism experiment a steady interference pattern is observed on

(6]
the screen using a light of wavelength 5000A. Without disturbing the
set up of the experiment, the source of light is replaced by a source

of wavelength 6400A.

The fringe width will
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Options:

A. decrease by 48%
B. decrease by 28%
C. increase by 48%
D. increase by 28%

Answer: D

Solution:
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AD

WwW=_"
d

,Wl_)‘l

..W2—)\—2

W, —W; X — )\ 6400 — 5000 1400

" W, X 5000 5000

7

T %5
Therefore, the fringe width will increase by 28%.

=0.28 = 28%

Question12

In a single slit diffraction experiment, slit of width ' ¢ ' is illuminated
by light of wavelength ' \ ' and the width of the central maxima in
diffraction pattern is measured as ' y '. When half of the slit is
covered and illuminated by light of wavelength (1.5) )\, the width of
the central maximum in diffraction pattern becomes
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Options:

A.

oo

Y

B. vy

w|o

C. 3y
D. %
Answer: C
Solution:

_2)\D
Y= 4
d
When half the slit is covered, d' = 3 A = 1.5\

g 2D

[L]~%
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L=3
y =3y
Question13

If the two sources of light emit waves of different amplitudes and
interfere then

MHT CET 2025 25th April Morning Shift

Options:

A. there is some intensity of light in the region of destructive interference.
B. fringe width is less.

C. brightness of fringes is less.

D. fringes disappear after short time.

Answer: A

Solution:

If amplitudes are different, then in the region of destructive interference, the two waves do not cancel each
other completely. Hence, there is some intensity of light.

Question14

In Fraunhofer diffraction pattern, slit width is 0.3 mm and screen is

at 1.5 m away from the lens. If wavelength of light used is 4500A,
then the distance between the first minimum on either side of the
central maximum is [ 6 is small and measured in radian.]

MHT CET 2025 25th April Morning Shift
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Options:

A. 1.5 mm
B.2.25 mm
C.3.25 mm
D. 4.5 mm

Answer: D

Solution:

Distance of 1% minima from central maxima
\D
Ya = 5~

Distance between two minima on either side of the central maxima is

_ 2D _ 2x4500x10"1°x1.5 _
2y1a =" =7 oaa0®  — &Hmm

Question15

A single slit diffraction pattern is formed with light of wavelength
(6]

6384 A. The second secondary maximum for this wavelength
coincides with the third secondary maximum in the pattern for light
of wavelength ' )\ '. The value of ' A\ ' is
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Options:

A. 42427
B. 4560A
C. 5474A

D. 6384A

Answer: B
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Solution:

Step 1. Condition for secondary maxima
For a single slit of width a, the diffraction pattern has intensity minima at:
asinf=mA, m==+1,£243,...

Between two minima, there is a secondary maximum. The approximate positions of secondary maxima are
given by:

asinf ~ (m + %))\, m=1,2,3,...
Thus:
e Istsecondary max: asinf ~ 1.5\
e 2nd secondary max: asinf ~ 2.5\
¢ 3rd secondary max: asinf ~ 3.5\

etc.

Step 2. Apply the given condition

For wavelength A\; = 6384 A:

e 2nd secondary maximum — asinf = 2.5);.
For wavelength A\:

¢ 3rd secondary maximum — asin 8 = 3.5.

These coincide at the same angular position 6, so:

2.5A1 = 3.5

Step 3. Solve for )\

Ao = 2 x 6384 ~ 4560 A

Final Answer:

Ao = 4560 A

Correct option: B.

Questionl6
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In Young's double slit experiment, the intensity of light at a point on
the screen where the path difference is A is ' I '. The intensity at a

point where the path difference is \/6 is [cos &= \/Tg] A =

wavelength of light |[cos m = —1]
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Options:

Al

B. 3

C. 1

D. 1

Answer: B

Solution:

Young’s Double Slit Experiment (YDSE):

We know the intensity at a point on the screen in YDSE is given by:
I(A¢) = I [1 + cos(A¢)]

where I is the intensity due to each slit, and A¢ is the phase difference.

Equivalently, one can write:

I(A¢) = 41, cos? (%)

where I; = intensity from each slit.

Step 1: Relation between path difference and phase difference
Phase difference:

A¢ = 2= - (path difference)

Step 2: Given condition

At path difference = A:

Ap=2 - N=2r
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So intensity at this point is maximum:

Iax = 411

They have denoted this maximum intensity value as I.
So, I =41I,.

Step 3: Required condition

At path difference = \/6:

—2r A _ 2m _
Ap=F-5=5F =

w[xy

Now intensity is:

I' = 414 cos? (%) =4I cosz(%)
v3\2
—an () =404 =30

Step 4: Express in terms of given [
Since I = 41,

— 3
I'=31

Final Answer:

The intensity at path difference A/6 is:

31

4

Correct Option: B

Questionl7

In Young's double slit experiment, the light of wavelength ' \ ' is
used. The intensity at a point on the screen is ' T ' where the path
difference is A\-. If ' I ' denotes the maximum intensity then the

ratioof 'Ip "to'I'is (cos45° = 1/\/5)
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Options:
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A.2:1
B.4:1
C.8:1
D.12:1

Answer: A

Solution:

I ¢
I_o = I cos? <§>

2
Phase difference = Tﬂ- X path difference

2 21 A vy
Q=Jhe=7Fx7=3
I= Iocos2 (%) = %
L= I({?z =2
Questionl8

In Young's double slit experiment the wavelength of light used is

(6]
6000A, the screen is 40 cm from the slits and the fringe width is
0.012 cm , the distance between two slits is

MHT CET 2025 23rd April Morning Shift
Options:

A.0.024 cm

B.2.4cm

C.0.24 cm

D. 0.2 cm

Answer: D
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Solution:

Given:
e Wavelength of light:

A =6000A = 6000 x 10 "m=6x 10" "m
e Distance between slits and screen:

D =40cm = 0.40m
¢ Fringe width:

f=0.012cm =1.2x10"*m

We need the distance between the two slits: d.

Formula:

D D
b= = d=7F

Substitution:

d— (6x1077)(0.40)

1.2x1074

_ 2.4x1077
d= 1.2x10~4

d=2.0x10"3m
Convert to cm:

2.0 x 107*m = 0.20cm
Final Answer:

Option D: 0.2 cm

Question19

Two polaroids are oriented with their planes perpendicular to
incident light and transmission axis making an angle 30° with each
other. What fraction of incident unpolarised light is transmitted?

(cos 30° = \/§/2>
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Options:

A.57.5%

B.17.5%

C. 27.5%

D. 37.5%

Answer: D

Solution:

o

For unpolarised light passing through two polaroids at angle 8 = 30° :
I=1I,cos?6

After passing through the first polaroid,

Il - ITO

After passing through the second polaroid,
2
L=Tcos?30" = 4 () =432

Transmitted fraction is 37.5%

Question20

In a single slit diffraction pattern, the distance between the plane of
the slit and screen is 1.3 m . The width of the slit is 0.65 mm and the
second maximum is formed at the distance of 2.6 mm from the
centre of the screen. The wavelength of light used is
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Options:
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A. 6500A
B. 6000A
C. 5200A

D. 4600A

Answer: C

Solution:

h

Forn™ secondary maximum asinf = (n+ 1)\

For second maximum, n = 2 asinf = %)\

¥

For small angles, sin 6 ~ tanf = 4

5
=-A
2
_ 2ay
~ 5D
\_ 2x065x107% x 2.6 x 10°°

5x1.3
—0.52 x 107

o
= 5200A

a

s Qe

Question21

A ray of light from a monochromatic point source of light is incident
at a point on the screen. If a thin mica film of thickness ' ¢ ' and
refractive index ' n ' is introduced in its path, then the optical path

MHT CET 2025 22nd April Evening Shift
Options:
A. is decreased by (n — 1)t.

B. is increased by (n + 1)t.
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C. 1s not affected.
D. is increased by (n — 1)t.

Answer: D

Solution:

Step 1: Concept of optical path length

The optical path length (OPL) is given by:

OPL = n x geometrical length travelled in medium.

So, if a distance ¢ in air is replaced by ¢ in a medium of refractive index n:
e OPLinairr=1-t=t.
e OPL inmica: =n - t.

Step 2: Change in OPL

Difference due to insertion:

A(OPL) = (nt — t) = (n — 1)t.

So the OPL is increased by (n — 1)t.

Step 3: Correct option

e Option D: increased by (n — 1)t.

Final Answer:

The optical path is increased by (n — 1)¢.

Question22

Two polaroids are placed in the path of unpolarised beam of
intensity ' I ' such that no light is emitted from the second polaroid.
If a third polaroid whose polarisation axis makes an angle ' 0 ' with
the polarisation axis of first polaroid is placed between these
polaroids then the intensity of light emerging from the last polaroid
will be
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Options:

A. L (sin 26)?

B. 1 (sin 26)2

C. Lsin%4g

D. 2sin% 4

Answer: B

Solution:

As no light passes through polaroid 2, polaroid 1 and polaroid 2 are at 90° to each other.

Polaroid 3 is inserted between then at an angle 6 to polaroid
After polaroid 1 : I; = 170

After polaroid 3 : Iy = I; cos? 6 = %0052 0

After polaroid 2 (angle 90° — 6 to polaroid 3 ) :

I,
Is = I,sin? 6 = ?Ocos2 O sin? 0

I
oIy = §°(sin 26)?

Question23

In a Young's double slit experiment wavelength of light used is

(6]
6000A. The first order maxima and tenth order maxima fall at 14.50
mm and 16.75 mm from the particular reference point in the
interference pattern respectively. If the wavelength is changed to

(6]
5500A then the position of zero order and tenth order maxima are
respectively

[The other arrangements remaining same]|
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Options:

A.14.25 mm, 16.55 mm

B. 12.25 mm, 14.55 mm

C. 10.25 mm, 12.55 mm

D. 16.25 mm, 18.55 mmA

Answer: A

Solution:

Step 1: Recall the Young’s double-slit fringe position formula

In Young’s double slit experiment, the position of the m™ order maximum is given by:

_ D
Ym = m=g~

where
e m = order of the fringe,
e )\ =wavelength,
e D = distance between slits and screen,
e d = slit separation.

Thus, the fringe position is proportional to m for fixed D/d.
Step 2: Use the given information
We are told that:
e First order maximum (m = 1) at A\ = 6000 A lies at y; = 14.50 mm.

e Tenth order maximum (m = 10) at same wavelength lies at y;90 = 16.75 mm.

So, fringe positions are not measured from the central fringe (zero-order maxima), but from some reference
point.

Step 3: Find the difference

For wavelength 6000 A:

Y10 — y1 = 16.75 — 14.50 = 2.25 mm.
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This distance corresponds to 9 fringes (from m = 1 to m = 10).
So, fringe width is:

Ay = % = 0.25 mm.

Step 4: Locate zero-order maximum with original wavelength

Since for A = 6000 A, each fringe spacing is 0.25 mm:

¢ First order maximum is at 14.50 mm.

e Therefore, zero-order maximum is 1 fringe earlier:
yo = 14.50 — 0.25 = 14.25 mm.

So the zero-order maximum lies at 14.25 mm.

Step 5: Check tenth order

From calculated zero position:

Y10 = Yo + 10Ay = 14.25 + (10 x 0.25) = 14.25 + 2.50 = 16.75 mm.
v Matches the given.

So reference point is consistent.

Step 6: For new wavelength A\ = 5500 A

Fringe width (direct proportionality to wavelength):

Ay' = Ay x S50 = 0.25 x 500

Ay’ = 0.2292 mm (approx).

Step 7: Zero-order position

The zero order maximum position does not depend on wavelength (it’s central bright fringe), so it remains
at:

Yo = 14.25 mm.

Step 8: Tenth-order position with new wavelength
Yo = yh + 10 x Ay’ = 14.25 + 10 x 0.2292.

Yho = 14.25 + 2.292 ~ 16.55 mm.

% Final Answer:

Zero-order and tenth-order maxima positions are:

14.25 mm, 16.55 mm

That corresponds to Option A.
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Question24

Assuming human pupil to have radius of 0.25 cm and comfortable
viewing distance of 25 cm , the minimum separation between the two
objects that human eye can resolve at S00 nm wavelength is nearly

MHT CET 2025 22nd April Morning Shift
Options:

A.330um

B. 30x m

C.lpym

D. 100x m

Answer: B

Solution:

]

F

Pupil

W

1222 1.22 x (500 x 10~° m)

" 2nsinf 2x1x(%)

=3.05x10°m~ 30 m

Question25
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In a single slit diffraction pattern, identify the incorrect statement
from the following.

MHT CET 2025 22nd April Morning Shift
Options:

A. The fringes have unequal width.

B. The fringes have unequal intensity.

C. The fringes have unequal width and unequal intensity.
D. The fringes have equal width and equal intensity.

Answer: D

Solution:

We are dealing with a single slit diffraction pattern (Fraunhofer diffraction of a single slit).
Key facts:

« In single slit diffraction, we do not really get "fringes" like in interference; instead we get a central
maximum and successive secondary maxima with decreasing intensity on either side.

e The central maximum is the widest (twice the width of the others). The subsequent secondary
maxima are narrower, and their intensities decrease.

e Therefore:

¢ Widths of maxima are not equal (central maximum is twice as wide as others).
¢ Intensities are not equal (the central maximum is brightest, others are weaker).
e Hence maxima have unequal widths and unequal intensities.

Check options:
e A.The fringes have unequal width. Correct (central maximum is wider).
e B. The fringes have unequal intensity. Correct (central is brightest).
e C. The fringes have unequal width and unequal intensity. Correct (both vary).
e D. The fringes have equal width and equal intensity. 3 Incorrect.

Answer: Option D is incorrect.
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Question26

The two coherent sources produce interference with intensity ratio '
Imex  +Im .
- ——— will be

I max —I min

b'. In the interference pattern, the ratio

MHT CET 2025 21st April Evening Shift
Options:

1+b
A'\/E

B 1+b

C. b

2v/b
D. (1+0)?

Answer: B
Solution:

We’re asked:

Two coherent sources interfere. Intensity ratio = b. Then compute

Imax+Imin

ImaxfImin :
Step 1. Express intensities of sources
Let the two sources have intensities I; and I,.

Their ratio:

Assume I; = bl,.

Let I, = I. Then I; = bl,.
Step 2. Amplitudes

Amplitude is proportional to v/T.

So,
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Ay = VT = Vbl = VbV,
Ay = VI = V.

Step 3. Constructive and destructive interference

¢ Maximum amplitude: A, = A; + Ay = (Vb +1)v/T.
So maximum intensity:
Inax = (Amax)* = (VB + 1)L,

e Minimum amplitude: A, = |41 — A2| = |\/5 — 1|3/To.
So minimum intensity:
Inin = (Amin)? = (Vb — 1)214.

Step 4. Compute the required ratio

Tnaxtmin (\/5+1)210+(\/571)2IO
Imax_Imin (\/l_)+1)2_[07(\/g*1)2[0 ’
Cancel I;:

_ (Vb41)%+ (V1)
(VB+1)2—(vb-1)2

Expand:
o Numerator: (b+ 1+ 2vb) + (b+ 1 — 2vb) = 2b + 2.

e Denominator: (b+ 1+ 2vb) — (b +1 — 2vb) = 4V/b.

So ratio:
2(b+1) _ 1+b
b 2vb

Final Answer:

Option B:

1+0b
240

Question27

According to Huygen's wave theory of light, which one of the
following statements is not correct?
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Options:

A. Different colours of light are due to different wavelengths of waves.
B. Different colours of light are due to different sizes of the corpuscles.
C. Speed of light in denser medium is less than that in rarer medium.
D. It can explain laws of reflection and refraction.

Answer: B
Solution:

We are asked:

According to Huygen's wave theory of light, which one of the following statements is not correct?
Option A:

Different colours of light are due to different wavelengths of waves.

Correct according to wave theory.
Option B:
Different colours of light are due to different sizes of the corpuscles.

K This belongs to Newton’s corpuscular theory, not Huygen’s wave theory.
Option C:
Speed of light in denser medium is less than that in rarer medium.

Correct prediction of Huygens’ wave theory.
Option D:
It can explain laws of reflection and refraction.

Correct.

Correct Answer: Option B

"Difterent colours of light are due to different sizes of the corpuscles."
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Question28

Interference fringes are produced on the screen by using two light
sources of intensities I and 91. The phase difference between the
beams is 7/2 at point P and 7 at point Q on the screen. The

difference between the resultant intensities at points P and Q is
(cos90° = 0,cosm = —1)

MHT CET 2025 21st April Morning Shift
Options:

A.21

B.41

C.61

D. 81

Answer: C

Solution:

Given:

The intensities of the two sources are I; = I and I, = 91.

Phase difference at point P is %

Phase difference at point @ is .

cos90° = 0,cos ™ = —1.

Step 1: Resultant Intensity Formula

For two sources with intensities I; and I, and phase difference ¢, the resultant intensity is:
I=1I,+1,+2yII,cos ¢

Step 2: Intensity at P (¢p = )

Ip:I—|—91+2\/I-_91cos(%)

Ip =101 +2x3Ix0

Ip =101+ 0 =101
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Step 3: Intensity at Q (¢ = m)
IQ =1T+9I+ 2\/mcos7r
Io=10I+2 x3I x (-1)

Ig =101 -6 =4I

Step 4: Difference in Intensities
Ip —Io=101 —4I =61
Final Answer:

Correct Option:

Option C

Question29

In Young's double slit experiment, in an interference pattern, a
minimum is observed exactly in front of one slit. The distance
between the two coherent sources is d and D is the distance between

source and screen. The possible wavelengths used are proportional

to

MHT CET 2025 21st April Morning Shift

Options:

9

11 1
D. 57,957 307

Answer: B

Solution:
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Let the distance between the two slits (sources) be d and the distance between the sources and the screen be
D.

Let A and B be the positions of the two slits.
Let O be a point on the screen exactly in front of slit B.

We know, in Young's double slit experiment, the path difference at a point y from the central maximum
(midway between A and B) is:

_ dy
A=5

If we focus on the point exactly in front of slit B, the distance from slit A to the point is more than the
distance from slit B to the point by exactly d (since the slits are separated by d).

So, the path difference at the point right in front of slit B is:
A=d
For a minimum (destructive interference), path difference,

A=(2n+1)3% (n=0,1,2,...)

Set A = d:
d=(@2n+1)%
= A= 2211

Here (2n + 1) can take values 1,3,5,7, ...

So, possible values of wavelength are:

A x %, %, %, .

Because the actual wavelength depends only on d, so

The correct pattern is

1 1 1
D’3D’ 5D’ "°

So, the correct answer is Option B.

Question30

Three polarised sheets are co-axially placed. Pass axis of polaroids 2
and 3 make 30° and 90° with pass axis of polaroid sheet. If I is the
intensity of unpolarised light entering sheet 1, the intensity of the
emergent light through sheet 3 is
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(cos 30° = v/3/2,c0s90° = 0, cos 60° = 1/2)
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Options:
A. zero

3l
B. 5%

31y
c. &

3L
D. 3k

Answer: B

Solution:

According to Malus' law,
I=1Ipcos?6
When beam passed through polaroid 1,

1)
I=3

When beam passed through polaroid 2,
I
I, = 9 cos? 60°

2

When beam passed through polaroid 3,

-\ 2
Iy = 2cos?30° = & x (%) =3
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Question31

Four polaroids are placed such that the optic axis of each is inclined
at an angle of 30° the optic axis of the preceding one. If unpolarised

light of intensity ' I ' falls on the first polaroid, the intensity of light

transmitted from the fourth polaroid is |cos 30° = @}
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Options:

91,
A 355

271
B. 128

351
C. 128

271,
D. 55

Answer: B

Solution:

According to Malus' law,
I=1Iycos?8
When beam passed through first polaroid,

L
I=3

When beam passed through second polaroid,
I, = I7°cos2 30°
I =%

8

When beam passed through third polaroid,

2
I - Secorta = 3 x (F)" - %

When beam passed through fourth polaroid,

2
9, o 91 3 271,
Iy = 53cos” 30" = 5 <\é—> = T8
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Question32

The apparent wavelength of light from a star moving away from the
earth is 0.02% more than the actual wavelength. The velocity of star
is [c = velocity of light = 3 x 10° m/s]|
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Options:

A. 30 km/s

B. 60 km /s

C. 90 km /s

D. 120 km /s

Answer: B

Solution:
When a star moves away from the Earth, the observed wavelength (\’) becomes longer than the actual
wavelength (). This phenomenon is known as the redshift due to the Doppler effect.

According to the Doppler effect for light (for velocities much less than c):

AN _
\

v

where

AMX = X' — X is the change in wavelength,

v is the velocity of the star away from the Earth,

c is the speed of light.

Given:

The apparent wavelength is 0.02% more than the actual wavelength.
So,

B2 =0.02% = %2 = 0.0002

Substitute in the Doppler formula:
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0.0002 = 2

Solving for v:

v = 0.0002 x 3 x 10®
v="6x10*m/s

v =60km/s

Correct option:

Option B 60 km /s

Question33

In Young's double slit experiment with monochromatic light of
wavelength 600 nm , the distance between the slits is 10 ° m. For
changing the fringe width by 3 x 10> m

a. the screen is moved away from the slit by 5 cm .
b. the screen is moved 5 cm towards the slits.
c. the screen is moved 3 cm towards the slits.

d. the screen is moved away from the slits by 3 cm .
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Options:
A.

both (c) and (d)

B. both (a) and (b)
C. only (a)

D. only (¢)

Answer: B
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Solution:

In Young's double slit experiment, the fringe width () is given by:

where

¢ )\ = wavelength of light = 600 nm = 600 x 10~ m

e D = distance between slits and screen

e d = separation between the slits = 107> m
Let the initial fringe width be 8; at distance D1, and the new fringe width be 3, at distance D5.
Given,

,82—,31:3X1075m

So,
_ ADg
B2 = =7+
AD;
ﬂl = 4
Therefore,

B2 — B1= %(DQ—D1)23X 10° m
Substituting the values:
A=600x10""m

d=10"m

So,

8010 ° (D, — Dy) =3 x 1079
Simplifying:

(600 x 107%)(Dy — D;) =3 x 107°

_ 3x10°5
Dy — D1 = 600x10~°

—5
D2 o Dl _ 3x10

6x107*
D, = 3y 107
.D2 -Dl =% X 07
D2 — D1 = % x 0.1

D2 —D1 =0.05m

DQ—D1:5C1'H

Get More Learning Materials Here : & m @) www.studentbro.in



This means the distance between the screen and slits must change by 5 cm to change the fringe width by
3 x 107° m.

If Dy > D1, the screen is moved away from the slits by 5 cm.
If D, < D1, the screen is moved towards the slits by 5 cm.
Correct options according to the question:

e The screen is moved away by 5 cm (option a).

e The screen is moved 5 cm towards the slits (option b).
So, the correct answer is:

Option B: both (a) and (b)

Question34

A ray of light of intensity ' I ' is incident on a parallel glass slab at a
point ' A ' as shown in figure. It undergoes partial reflection and
refraction. At each reflection 25% of incident energy is reflected. The

rays AB and AB undergo interference. The ratio T——— is

min
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Options:

A.7:1
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B.49:1
C.4:1
D.&8:1

Answer: B

Solution:

Given that, 25% of the incident light is reflected at the upper surface.
If incident intensity is Iy, then

Reflected at A (upper surface) I; = 251

Transmitted = 0.751

At lower surface:

25% of this is reflected back:

L=1lx3L=3]

Again at upper surface:

1
Reflected = — % iI = iI
4 16 64

Trasmitted = —1 — i = iI
16 64 64

Intensity o< (Amplitude) 2

: [ Ry

Question35

In Young's double slit experiment, the distance between screen and

aperture is 1 m . The slit width is 2 mm . Light of 6000A is used. If a
thin glass plate ( © = 1.5) of thickness 0.04 mm is placed over one of
the slits, then there will be a lateral displacement of the fringes by
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Options:

A.0.5cm

B.1cm

C.1.5cm

D.2cm

Answer: B

Solution:

We are given a glass plate with thickness ¢ = 0.04 mm.

When this glass plate is placed on one slit, the fringe pattern shifts. The amount the pattern shifts (lateral
displacement) is found using:

d/ _ t(u—1)D

d

Here's what the variables mean:

e t =Thickness of glass plate (0.04 mm)
e u = Refractive index of glass (1.5)

e D = Distance from slits to screen (1 m)
e d = Distance between the slits (2 mm)

Let's put in the numbers. First, change all measurements to meters:

e t=0.04mm =0.04 x 10 °m
e d=2mm=2x10"3m

Now substitute the values into the formula:

d! — 0.04x 1073%(1.5-1)x1
2x1073

Calculate 1.5 — 1 = 0.5.

! 0.04x10%x0.5x1
So.d" = 2x10°

Multiply the top: 0.04 x 0.5 = 0.02. So the top becomes 0.02 x 103,
-1 g 0.02x1073
Now divide:d' = EmTE

Divide 0.02 by 2 to get 0.01.

So,d = 0.01m
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0.0lm=1cm

Therefore, the fringe pattern shifts by 1 cm.

Question36

In Young's double slit experiment, when light of wavelength 600 nm
is used, 18 fringes are observed on the screen. If the wavelength of
light is changed to 400 nm , the number of fringes observed on the
screen is

MHT CET 2025 20th April Morning Shift
Options:

A. 12

B. 27

C.22

D. 24

Answer: B
Solution:

Let the distance between the slits and the screen be D and slit separation be d. The width of the screen that is
illuminated and on which fringes are observed is L.

The fringe width (distance between two consecutive bright or dark fringes) is given by:

p-2

The total number of fringes (n) that can be seen on the screen (of length L) is:
net

So,

n=t =L

T
This shows that n o % if L, d, and D are unchanged.

Let n; be the initial number of fringes for wavelength A1 and na the number for wavelength As:
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n )\2

na A1

Given:
e ny = 18 for \; = 600 nm
e Ay =400 nm
o N9 ="7

Substitute the values:

18 _ 400
ns 600

18

- 2
n2_3

—

ng = 8;3 =27

Correct answer:

So, the correct option is Option B: 27.

Question37

In Young's double slit experiment, for the nth dark fringe (
n=1,2,3...) the phase difference of the interfering waves in
radian will be

MHT CET 2025 20th April Morning Shift
Options:

A.n%

B. (2n+ 1)«

C. (2n—1r

D.(2n—1)T

Answer: C

Solution:
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For the nth dark fringe in Young's double slit experiment, the condition for darkness is:

Path difference = <n — %) A, wheren=1,2,3,...

The corresponding phase difference (A¢) is given by:

Agp = 27“ x path difference
Substituting the value of path difference:
Ap =3 (n—35)A

~ 2w (n- )
=2nm—7

=(2n—1)m

Correct answer:

(2n —1)m

So, the correct option is Option C.

Question38

In Young's double slit experiment, the intensity on screen at a point

where path difference is 2

4
difference is ' )\ ' will be
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Options:
A.4K
B.2K
C.K

D. &
Answer: C

Solution:
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Given:
 Intensity at path difference % is %
e We are to find the intensity at path difference .
Step 1: Write the general formula for intensity
In Young's Double Slit Experiment, the intensity at a point on the screen is:
I =1Iy[1+ cosq)
Here,
e Ij: intensity due to each slit (if both slits have equal amplitude).
e ¢: phase difference at that point.

The phase difference ¢ is related to path difference x as:

¢ = 27“ x path difference
Step 2: Use the condition at path difference = %
At path difference = %:

s =%-3=%
The intensity at this point is:
I =1 [1 + cos (%)]
Since cos (%) =0,

I =Io[140] = I

But it is given that this intensity is %
So,

- K
Iy =3

Step 3: Find intensity at path difference = A
Now,
o ¢y = QT“ X A=2m
So, the intensity at this point:
Iy = Iy [1 + cos(27)]
Since cos(27) = 1,
I, =I)(1+4+1)=2I

Substitute Iy = %:
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I2 =2 X % =K
Step 4: Check answer options

The correct answer is

Option C: K

Question39

In Fraunhofer diffraction pattern, slit width is 0.2 mm and screen is
at 2 m away from the lens. If the distance between the first
minimum on either side of the central maximum is 1 cm , the
wavelength of light used is
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Options:
A. 2000A
B. 4000A

C. 5000A

D. 10000A

Answer: C

Solution:

Given:

Slit width, @ = 0.2mm = 2 x 10 *m

Distance from slit to screen, D = 2m

Distance between the first minima on both sides =1 cm = 0.01 m

Let the wavelength of light be .

Step 1: Condition for minima in single-slit Fraunhofer diffraction
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For the first minimum (on either side), the angular position 6 satisfies:

asinf = mA, wherem = +£1
Step 2: Small angle approximation

For small 0, sin § ~ tan 0 ~ 6.
The linear distance from the center to the first minimum on the screen,
y; = Dtan6 ~ Dsinf ~ D8

So,

: —_
sinf = 5

Step 3: Distance between first minima on both sides

First minimum appears at y; above and —y; below the central maximum, so the total distance is
Y = 2y1
GivenY = 0.01 m,

y1 =% =20 =0.005m

Step 4: Substitute and solve
Using asinf = A,
asinf = \

Y1

A=asinf = as

Substitute the values:
e a=2x10"m
e y; =0.005m
e D=2m

So,

A=2x10"" x 2005

A=2x10"% % 0.0025

A=5x10"m
Step 5: Convert to Angstrom

1A=10"1%m

1A

1070 m

A=5x100"m=5x%x10"m x =5 x 10% A = 5000 A

Final Answer
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Option C: 5000 A

Question40

In Young's double slit experiment let 'd' be the distance between two
slits and 'D' be the distance between the slits and the screen. Using a
monochromatic source of wavelength ' \ ', in an interference
pattern, third minimum is observed exactly in front of one of the
slits. If at the same point on the screen first minimum is to be
obtained, the required change in the wavelength is [ d&D are not
changed].
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Options:

A.2)

B. 3\

C. 4\

D. 5\

Answer: C

Solution:

Let the distance between slits be d,
Distance from slits to screen be D,
Wavelength is \.

Let point P on screen be directly in front of the second slit, S_2.

1. Path difference at point P

At point P (just in front of S5):
¢ Distance from S; to P = d farther compared to S5 to P

¢ So, Path difference = d.
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2. Condition for n" Minimum in YDSE

The position of the n'™ minimum from the central bright is given by:

Path difference for n** minimum = (2n — 1)4
3. For third minimum (n = 3) at P :
Set path difference = d:

d=(2x3-1)%

d=(6-1)

o[>

_ 5\
d_2

4. For first minimum at the same point P with new wavelength (\'):
d=(2x1-1)%

d=02-1)%

51 =\

6. Required Change in Wavelength
Change in wavelength:

AX=XN —XA=5X—-)X=4)\

Final Answer

(Correct option: C)

Questiond1

In Young's double slit interference experiment, using two coherent
sources of different amplitudes, the intensity ratio between bright to
dark fringes is 5 : 1. The value of the ratio of resultant amplitudes of
bright fringe to dark fringe is
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Options:
A (9)
B.v/5:1
c. ()

D.1:5

Answer: B

Solution:

Given:
e In Young's double slit experiment, two coherent sources have different amplitudes.
e The intensity ratio between bright and dark fringes is 5 : 1.

Let the amplitudes of the two sources be a; and as.
Step 1: Write the formulas

Maximum intensity (bright fringe):

Inx = (a1 + a2)?

Minimum intensity (dark fringe):

Inin = (a1 — ag)?

Step 2: Use the given intensity ratio

Tinax _ (a1+02)2 _ 5
I in - (a1—ay)? -1

Step 3: Take square root on both sides
B = VB
Step 4: Find the required ratio

The ratio of amplitudes at bright fringe to dark fringe is:

Abright __ _aita2
Agark lai—as]|
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But from the above,

(11+CL2 .

e =V

So,

Abrighl . .
Adark _ \/5 : 1

Final Answer

Option B: V5:1

Question42

In a Fraunhoffer diffraction, light of wavelength ' A\ ' is incident on
slit of width ' d '. The diffraction pattern is observed on a screen
placed at a distance ' D '. The linear width of central maximum is
equal to two times the width of the slit, then 'D' has value
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Options:

AL
B. &£
c. &
D. 4
Answer: A
Solution:

Given:
e Wavelength of light = A
e Width of slit=d
e Distance to screen = D
e Linear width of central maximum = 2d

Let's solve step by step:
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1. Position of first minima in single-slit Fraunhofer diffraction
The angular position of first minima is given by:
dsinf = +\
For small angles, sin § =~ 6 (in radians).
So,
=X\ = 0=3
2. Linear width of central maximum
Central maximum is between first minima on both sides:
e Angular width: 26 = 2 (%)

e Linear (on screen):

Linear width = 2D6 = 2D (%) — %ﬁ/\

3. Given condition:

Linear width of central maximum = 2d

So,

2D\
=T =2

4. Solve for D:
Divide both sides by 2:

D\
= =d

D) = d?

5. Final Answer:

Option A:

d2
A

This is the correct value of D.

Question43
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Three identical polaroids P;, P, and P5 are placed one after another.
The pass axis of P, and P3 are inclined at an angle of 60° and 90°
with respect to axis of P;. The source has an intensity 256 W /m?.
The intensity of light at point ' O ' is

(cos 30° = 1/3/2, cos 60° = 0.5)

O

T

¢
P, z
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Options:

A. 24 W/m?

B. 20 W/m?

C. 16 W/m?

D.8 W/m?

Answer: A

Solution:

The polaroids are arranged in order P, P3 and P Using law of Malus',
Intensity of light transmitted from P; will ® reduced by half

I
L=%
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Intensity of emergent light from P,

— 260° = fo w1 _— L
Iy = I cos”60° = 3 x + = <

Intensity of emergent light from Ps,

P, and Ps are perpendicular to each other,
Angle between P; and Ps, 6 = 90° — 60° = 30°
Substituting in equation (i),

— 2900 — Lo o 3 _ 3L
I3 =Irco8"30° = T X 4 = 55

Substituting the value of Iy in the equation above,

I3 = 3220 = 24 = 24 W/m?

Question44

In a single slit diffraction experiment, for a wavelength of light ' \ ',
half-angular width of the principle maximais ' 6 '. Also for
wavelength of light p), the half angular width of the principle
maxima is ¢g6. The ratio of the halfangular widths of the first
secondary maxima in the first case to second case will be
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Options:

Ap:1

B.q:1

C.p:q

D.q:p

Answer: B

Solution:
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Let the slit width be a.

1. Principal maximum

For single—slit diffraction, the first minimum is at
asinf? = A (for small #, sin# = &)

So the half-angular width of the central (principal) maximum is

g="C

(L

Given: for wavelength p. this half-angular width is g#:

A
a0 ="

1]

Using # =

&>

So p and g are equal.

2. First secondary maximum

The first secondary maximum lies between the first and second minima
(atasin f = A and 2A).
The half-angular width of this secondary maximum is proportional to the

distance between these two minima:
Al x (2M/a— Aja) = A/a
So it is again proportional to A,

Therefare, ratio of half—angular widths of the first secondary maxima:

'&H.‘im‘.l.‘it CAsE A 1 1

&&wr 2o case a P""‘ - P g
So the second case has g times the half-angular width of the first case, ie.
ﬂ'ﬁﬁrr. Ind - &Eﬁf\f. st = 4 : 1

which corresponds to option B (g : 1) as given in the key.

Questiond5s

In a double slit experiment, the distance between slits is increased 10
times, whereas their distance from screen is halved, the fringe width
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Options:
A. remain the same.

B. becomes % times.

C. becomes % times.

D. becomes % times.
Answer: C

Solution:

In a double-slit experiment, the fringe width is determined by the formula:

where § is the fringe width, D is the distance from the slits to the screen, A is the wavelength of light, and d
is the distance between the slits.

If the distance between the slits, d, is increased by 10 times and the distance from the slits to the screen, D, is
halved, then the new fringe width, 85, can be calculated as follows:

By = 2 _ DA
2 10d 20d

Therefore, S2 becomes % of the original fringe width S;.

Question46

The angular separation of the central maximum in the Fraunhofer
diffraction pattern is measured. The slit is illuminated by the light of

wavelength 6000 A. If the slit is illuminated by light of another
wavelength, the angular separation decreases by 20%. The
wavelength of light used is

MHT CET 2024 16th May Morning Shift
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Options:

A. 6400:21
B. 560021
C. 48004

D. 4400 A

Answer: C

Solution:

The angular width of the central maximum in a Fraunhofer diffraction pattern is given by:

This implies that:
0 ox A

Therefore, if the angle changes when a different wavelength is used, we get:

Given that the angular separation decreases by 20% when a new wavelength is used, we have:

92 - 91 - %01 - 0801
Thus:
A2 = 0.8\1 = 0.8 x 6000 = 48004

Therefore, the wavelength of the light used is 4800A.

Questiond7

In Young's double slit experiment, intensity at a point is (%) of the
maximum intensity. The angular position of this point is
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Options:

A.sin™! (%)
B.sin~! %)

C.sin? (ﬁ)
" ()

S

D. sin™
Answer: C

Solution:

For any point in interference pattern,

We know that,

¢ = (3%) Az, where Az is path difference.

and Az = dsinf
28 = 21 ( dsin6)

Question48

Two sound waves each of wavelength ' A ' and having the same
amplitude ' A ' from two source ' S; ' and 'S, ' interfere at a point P
. If the path difference, SoP — S;P = )\/3 then the amplitude of
resultant wave at point ' P ' will be [cos (120°) = —0.5]
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Options:

A A

B. 2A

C. 5

D. 22

Answer: A

Solution:

Path difference = %

Phase difference = QT“ X % = ZT” =120°

Resultant amplitude

R=\[A?+ A3+ 24,45 cos 0
Since, A1 = Ay
. R=+A%2+ A%+ 2A2cos120°

R= /A2 + A2 124 x (—3)
. R=A4A

Question49

Sodium light ()\ =6x 10" m) is used to produce interference

pattern. The observed fringe width is 0.12 mm . The angle between
the two wave trains is

MHT CET 2024 15th May Evening Shift
Options:

A.5 x 10" rad
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B.5 x 10 3rad
C.1 x 10 %rad
D.1 x 10 3rad

Answer: B

Solution:

To determine the angle between the two wave trains when sodium light is used, we can start with the formula
for fringe width in an interference pattern:

_ D
W = 2L

Here, A = 6 x 10" m is the wavelength of sodium light, and W = 0.12mm = 0.12 x 102 m is the
observed fringe width.

To find the angle between the two wave trains, we use the relationship:

d A

D — W
The calculations are as follows:

_ _6x10""7
0.12x1073

d
D
4 — 5% 10 3rad
D

Thus, the angle between the two wave trains is 5 x 1073 rad.

Question30

A plate of refractive index 1.6 is introduced in the path of light from
one of the slits in Young's double slit experiment then

MHT CET 2024 15th May Evening Shift

Options:

A. the fringe width towards the side of the plate will decrease.
B. the central maximum will shift towards this side

C. number of fringes seen will decrease.
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D. interference pattern will disappear.

Answer: B
Solution:

When a thin plate of refractive index n is introduced in front of one of the slits in Young’s double-slit
experiment, it adds an extra optical path (and hence a phase difference) to the light coming from that slit.
This shifts the entire interference pattern on the screen but does not change the fringe spacing or make the
pattern disappear.

Fringe width does not change because it depends on the slit separation and the wavelength in air, not on a
uniform phase shift introduced in one path.

Number of visible fringes does not necessarily decrease (as long as the plate is not too thick to cause
excessive absorption or other effects).

The interference pattern does not vanish unless coherence is destroyed (e.g., by scattering or large
thickness variations).

The net effect of introducing a uniform optical path difference in one slit is a lateral shift of the central
maximum (and all fringes) toward the slit with the plate.

Hence the correct statement is :

(B) The central maximum will shift towards the side on which the plate is introduced.

Question51

In Young's double slit experiment, the intensity of light at a point on
the screen where the path difference is )\ is x units, A being the
wavelength of light used. The intensity at a point where the path

difference is 4 will be (cos 27 = 1,cos Z = 0)

MHT CET 2024 15th May Evening Shift
Options:

AT

D. zero
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Answer: B
Solution:

When path difference = A
Phase difference

A¢=2T7T><)\—27r

I = 41, cos? (g)

2
z = 4], cos? (771-) = 41,
r = 410
When path difference = 2

Phase difference

27r )\ T
A= — 4 —

I = 4I0cos (%) =21

Intensity, x' = ¥

Question52

In double slit experiment, instead of taking slits of equal widths, one
slit is made twice as wide as the other. Then in interference pattern

MHT CET 2024 15th May Morning Shift

Options:

A. the intensity of the maxima decreases and the minima has zero intensity.
B. the intensity of maxima decreases and that of the minima increases.

C. the intensity of the maxima increases and the minima has zero intensity.
D. the intensities of both the maxima and the minima increase.

Answer: D
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Solution:

When both slits have equal widths, they produce waves of equal intensity. If each slit provides an intensity I,
the total resultant intensity at a point on the screen due to constructive interference (maxima) is:

Imax = (VI +VI)? = (2V1)? = 4.

For destructive interference (minima):

Iin = (\/j — \/7)2 = 0.

So, with equal slit widths, we have:

Maxima intensity: 41

Minima intensity: 0

Modified Scenario (One Slit Twice as Wide):

If one slit is made twice as wide as the other, the intensity from that slit will be greater. Intensity is
proportional to the square of the amplitude and amplitude is proportional to the slit width.

Let's say the narrower slit still produces an intensity I. The wider slit, being twice as wide, will have twice
the amplitude, hence:

Amplitude from narrower slit = A = Intensity = A2 = I.

For the wider slit (double width):

Amplitude = 24 = Intensity = (24)? = 44% = 41.

Now we have two slit intensities: 1 = I (narrow slit) and Io = 41 (wide slit).
Resultant Intensity in the Modified Case:

The resultant intensity at any point is:

Tes =11 + 15+ 2\/Ecos¢.

Substituting 11 = I and I = 41:

Iy =1 +41+2vT-4Icos¢p =51 +2-2Icos ¢ = 51 + 41 cos ¢.
Maximum and Minimum Intensities Now:

For maximum intensity (¢ = 0°, cos ¢ = 1):

Imax =51 +41 =91.

For minimum intensity (¢ = 180°, cos ¢ = —1):

Ipin =51 —4I =1.

Previously, for equal slit widths:

Maxima = 41

Minima = 0.

Get More Learning Materials Here : & m @) www.studentbro.in



Now, after making one slit twice as wide:

Maxima = 91 (which is greater than the old maxima of 47)

Minima = I (which is greater than the old minima of 0).

Conclusion:

By making one slit wider, you unbalance the amplitudes. This causes:
Maxima intensity to increase (from 4/ to 91).

Minima intensity to no longer be zero; it actually increases (from 0 to I).
Answer:

The intensities of both the maxima and the minima increase.

Correct Option:

D) the intensities of both the maxima and the minima increase.

Questions3

In biprism experiment, the fringe width is 0.6 mm . The distance
between 6" dark fringe and 8" bright fringe on the same side of
central bright fringe is

MHT CET 2024 15th May Morning Shift
Options:

A. 6 mm

B. 4 mm

C. 1.5 mm

D. 0.9 mm

Answer: C

Solution:

In the biprism experiment, we are given that the fringe width is 0.6 mm. We need to determine the distance
between the 6th dark fringe and the 8th bright fringe on the same side of the central bright fringe.
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To find this distance, let's consider:

Position of the 8th Bright Fringe:

rg = 8X

Position of the 6th Dark Fringe:

ze = (6 — 3)X = 5.5X

Calculating the Distance Between the 6th Dark Fringe and the 8th Bright Fringe:
rg —xg = 8X — 5.5 X =2.5X

Since the fringe width (X) is 0.6 mm, substitute this value to find the distance:

g — g = 2.5 X 0.6 =1.5mm

Therefore, the distance between the 6th dark fringe and the 8th bright fringe is 1.5 mm.

Question54

In Young's double slit experiment, 'I' is the minimum intensity and '

I, 'is the intensity at a point where the path difference is % where '

A ' is the wavelength of light used. The ratio I11; is (Intensities of the
two interfering waves are same) (cos 0° = 1, cos 90° = 0)

MHT CET 2024 15th May Morning Shift
Options:

A.0

B.4

C.3

D.2

Answer: A

Solution:

As I'nmin = I = 0, the ratio 1_11 =0.
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Questions5

Considering interference between two sources of intensities ' I ' and '
4 1', the intensity at a point where the phase difference is 7 is
(cosm = —1)

MHT CET 2024 11th May Evening Shift
Options:

Al

B. 41

C. 5l

D. 31

Answer: A

Solution:

The intensity at a point due to interference between two sources can be found using the formula for resultant
intensity:

Legtant =T + I +2vI1 I cos ¢

where:

I, and I are the intensities of the two sources.
¢ is the phase difference between the waves.
In this case:

L =1

I, =41

¢ = m (thus, cosm = —1)

Substituting these values into the formula:
Lesutante = I+ 41 +2VT-41 - (—1)

Calculating each term:

I+44I =51
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2T 4l =2VAI2 =2 x 2] = 4]

Plug these results back into the equation:

Lequttane =51 — 41

Thus, the resultant intensity at the point where the phase difference is 7 is:
Lesuttane =1

Therefore, the correct answer is:

Option A: 1

QuestionS6

The phase difference between two waves giving rise to dark fringe in
Young's double slit experiment is ( n is the integer)

MHT CET 2024 11th May Evening Shift
Options:

A. zero

B.(4n+1)%

C.(2n—)x

D.(2n+1)%

Answer: C

Solution:

In Young's double-slit experiment, the phase difference between the two waves is related to the path
difference by

_ 2r
A(,b = TAT.
For a dark fringe (destructive interference), the path difference must be
Ar = (n + %) A,

where n is an integer (starting from 0). Substituting this into the phase difference formula gives
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Ap=2(n+L)A=2r(n+5) = (2n+ m.

Notice that writing (2n + 1)7 or (2n — 1) essentially represents the odd multiples of r; the difference lies
only in the indexing of n (whether you start counting from 0 or 1). In this problem, Option C is written as

(2n — 1),
which is equivalent to the dark fringe condition if we assume n starts from 1.

Thus, the correct answer is Option C: (2n — 1)7.

Questions7

How is the interference pattern affected when violet light replaces
sodium light?

MHT CET 2024 11th May Evening Shift

Options:

A. The fringes become brighter.
B. The fringes become faint.

C. Fringewidth decreases.

D. Fringewidth increases.

Answer: C

Solution:

In a two-slit interference experiment, the fringe width (the distance between adjacent bright fringes) is given
by:

Ay =27

where:

A is the wavelength of light,

D is the distance to the screen, and
d is the distance between the slits.

Since violet light has a shorter wavelength than sodium light (typically, sodium light is around 589 nm while
violet light is closer to 400 nm), replacing sodium light with violet light will reduce the value of A.
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Pausing the formula:

A smaller A means that Ay decreases.
Hence, the fringes move closer together.
Therefore, the correct answer is:

Option C: Fringewidth decreases.

QuestionS8

In Fraunhofer diffraction pattern, slitwidth is 0.5 mm and screen is

(]
at 2 m away from the lens. If wavelength of light used is 5500 4, then
the distance between the first minimum on either side of the central
maximum is ( 6 is small and measured in radian)

MHT CET 2024 11th May Morning Shift
Options:

A. 1.1 mm

B. 2.2 mm

C.4.4 mm

D. 5.5 mm

Answer: C

Solution:

In a Fraunhofer diffraction pattern, the slit width is 0.5 mm, and the screen is placed 2 meters away from the
lens. The light used has a wavelength of 5500 A. To find the distance between the first minima on either side
of the central maximum, we use the following formulas (assuming € is small and measured in radians):

The distance of the first minimum from the central maximum is given by:

Yid = %

Where:

A = 5500 x 10719 m (wavelength converted from angstroms to meters)
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D = 2 m (distance to the screen)
a = 0.5 x 1073 m (slit width converted from millimeters to meters)

The distance between the first minima on either side of the central maximum is:

2\D 2x5500x10710x 2
2y = =7 = o = 44mm

Therefore, the distance between the first minima on either side of the central maximum is 4.4 mm.

Questions9

Two identical light waves having phase difference ¢ propagate in
same direction. When they superpose, the intensity of resultant wave
is proportional to

MHT CET 2024 11th May Morning Shift

Answer: C

Solution:

To determine the intensity of the resultant wave formed by two identical light waves with a phase difference
¢ propagating in the same direction, we start with the formula for the amplitude A of the resultant wave:

A? = a? 4 a2 + 2ajaycos ¢
Given that the amplitudes of the individual waves are equal, a; = a5 = a, we can substitute to find:
A? = 2a%(1 + cos ¢)

L
2

Using the trigonometric identity, cos ¢ = 2 cos? ( ) — 1, the equation becomes:
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A? =242 (1 + 2 cos? % — 1)
Simplifying this, we obtain:

A% = 2a% - 2cos? % = 4a? cos? %
Thus,

A? x cos? %

Since intensity I is proportional to the square of the amplitude (I < A?), we conclude:

I x cos2%

This shows that the intensity of the resultant wave is proportional to cos? %

Question6(

In Young's double slit experiment, the distance between the two

coherent sources is ' d ' and the distance between the source and

screen is ' D '. When the wavelength ()\) of light source used is 3d—12),

then n™ dark fringe is observed on the screen, exactly in front of
one of the slits. The value of ' n ' is

MHT CET 2024 10th May Evening Shift
Options:

Al

B.2

C.3

D. 4

Answer: B

Solution:
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P
d
S>
S,P = (D2 +d2)1/2
d2 1/2
=P [1 * ﬁ}
1/2
1 d? d2
2
Path diffi = —
= Path difference 5D
d? A
For dark fringe, — = (2n — 1)5
2 2
Lo )L
2D 6D
2n — 1=
n —=
Question61

Two light rays having the same wavelength ' \ ' in vacuum are in
phase initially. Then, the first ray travels a path ' L, ' through a
medium of refractive index ' 11 ' while the second ray travels a path
of length ' Lo ' through a medium of refractive index ' u2 '. The two
waves are then combined to observe interference. The phase
difference between the two waves is

MHT CET 2024 10th May Evening Shift
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Options:
A. Z (1 Ly — paLs)

B. 2% (Ly — Ly)
2 L L
c. (5 - 3)
D. 3 (2 Ly — p1 Ly)
Answer: A

Solution:

To understand how the phase difference between two light waves is determined, consider the following:
Initial Conditions: Two light rays with the same wavelength, denoted as 'A', are initially in phase.
Traveling through Different Media:

The first ray travels a distance 'L:' through a medium with a refractive index 'Ww.'.

The second ray travels a distance 'L.' through a medium with a refractive index "u.'.

Optical Path Difference: When light travels through a medium, the distance is effectively multiplied by the
medium's refractive index to obtain the optical path length. Hence, the optical path for the first ray is 'wL+',
and for the second ray, it is 'LL2".

Phase Difference Formula:

Optical Path Difference = 1 L1 — paLla

The phase difference (Ap) between the two waves is directly related to their optical path difference and is
given by:

A¢ = 2 x (Optical Path Difference)
Simplifying, we have:
A¢ = 2Ly — poLy)

This formula helps determine how the difference in paths affects the phase relationship of the two waves
when they recombine, thus influencing interference patterns.

Question62
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In Young's double slit experiment, the slits are separated by 0.6 mm
and screen is placed at a distance of 1.2 m from slit. It is observed
that the tenth bright fringe is at a distance of 8.85 mm from the
third dark fringe on the same side. The wavelength of light used is

MHT CET 2024 10th May Evening Shift

Options:

(]
A.5440 A
B. 5890 A
C.5900 A

D. 6630 A

Answer: C

Solution:

In Young's double slit experiment, the separation between the slits is 0.6 mm, and the screen is positioned 1.2
m away from the slits. The observed distance from the third dark fringe to the tenth bright fringe on the same
side is 8.85 mm. We need to determine the wavelength of the light used.

Explanation

Formula for nth Bright Fringe:

nAD
Yn = "5

For the 10th bright fringe:

Y10 = 4o2i2 — (20 x 10°)A  (Equation i)

Formula for nth Dark Fringe:

For the 3rd dark fringe:
Yy = % = (5 x 10®)X (Equation ii)

Given:

Y10 — Y3 = 8.85 x 1073
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Substituting from Equations (i) and (ii):
(20 x 103)X — (5 x 103)\ = 8.85 x 1073
Simplifying:

15 x 10°X = 8.85 x 1073

Solving for A:

-3 _
A= B —59x10 "m

When expressed in Angstroms:

A = 5900 A

Question63

In a diffraction pattern due to single slit of width ' a ', the first
minimum is observed at an angle 30° when light of wavelength

50004 is incident on the slit. The first secondary maximum is

observed at an angle [sin 30 = 3|

MHT CET 2024 10th May Morning Shift
Options:

A.sin! (%

Solution:

In the context of a single-slit diffraction pattern, the first minimum occurs when the light of wavelength
5000 A is diffracted at an angle of 30°. This scenario arises from the relationship for minima in single-slit
diffraction as described by:

asinf, = n\
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For the first minimum (n = 1), we can express it as:

asin30° = A (Equation 1)

Given the value of sin 30° = %, we substitute to get:

a- % =A

Next, to find the angle for the first secondary maximum, we consider:
asin, = (2n+1)%

For the second secondary maximum (n = 1), the equation becomes:
asinf, = (2-1+1)% =2 (Equation ii)

By dividing Equation i by Equation ii, we get:

bo]—

2 _ 2
sinf, — 3

Solving for sin 6,,, we find:

sinf,, = %

Thus, the angle 8,, for the first secondary maximum is:

6,, = sin~* (%)

Question64

In biprism experiment, if 5" bright band with wavelength )\;
coincides with 6 dark band with wavelength )\, then the ratio

()\1/)\2) is

MHT CET 2024 10th May Morning Shift
Options:

A.

o~

B. 3
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Answer: C

Solution:

In the biprism experiment, if the Sth bright band with wavelength A1 coincides with the 6th dark band with
wavelength Ay, we can find the ratio ;\—; using the following equations:

Given that the position of the 5th bright band for A; is the same as the position of the 6th dark band for As:

The position of the bright band is given by:

(n,\D )5 _ [ (2n—1))\D:|6

d 2d

Substituting the values for the Sth bright band and 6th dark band:

5\MD  11A.D
d — T 2d

By solving this equation, we find:

A 11
N, 10
Question65

In young's double slit experiment, the n maximum of wavelength
A1 is at a distance of y; from the central maximum. When the

wavelength of the source is changed to )2, (%)th maximum is at a
distance of y, from its central maximum. The ratio % is

MHT CET 2024 10th May Morning Shift
Options:
A3

B 32
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Answer: A

Solution:

In Young's double-slit experiment, the position of the nth maximum for a wavelength A; is given by:

= ")‘TlD (Equation 1)

where D is the distance from the slits to the screen, and d is the separation between the slits.

When the wavelength is changed to A», the position of the (%) ™ maximum is given by:

Yoy = %’:D (Equation 2)

To find the ratio %, substitute the expressions for y; and y2 from Equations 1 and 2:

Simplifying this expression:

Yy _ 3\

Y2 Az

3A1

Thus, the ratio < is )
Y2 A2

Question66

In the Young's double slit experiment, the intensity at a point on the
screen, where the path difference is A\(A = wavelength ) is 8. The
intensity at a point where the path difference is A /3, will be

cos I =1/2]

MHT CET 2024 9th May Evening Shift

Options:
A. B

B. 8/2
C. 4

D. 8/8
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Answer: C

Solution:

In Young's double slit experiment, the intensity at a point on the screen is determined by the path difference
between the light waves. When the path difference is equal to the wavelength A, the intensity is given as f.
We want to find the intensity at a point where the path difference is A/3.

The intensity I can be calculated using the formula:

I = 41, cos? %

Here, I is the intensity of each slit and ¢ is the phase difference between the two waves. Maximum intensity
B = 41, occurs when the phase difference ¢ = 0.

For a path difference of A /3, the phase difference ¢ is:

Now, calculate the intensity using:
_ 2 2
I = Bcos” <
Since
2

_ 1
€os 3~ = —73

we have:

Therefore, the intensity at the point where the path difference is A/3 is %

Question67

The fringe width in an interference pattern is ' X '. The distance
between the sixth dark fringe from one side of central bright band to
the fourth bright fringe on other side is
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Options:
A 15X

B.2X
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C.55X
D.9.5X

Answer: D

Solution:

The fringe width in an interference pattern is denoted by X.
Explanation:

The fringe width is defined as:

wW=2=Xx

Here, A is the wavelength, D is the distance to the screen, and d is the slit separation.
Position of the 4th Bright Fringe:

The position of the n-th bright fringe is given by:

n)‘TD =4X

In this case, for the 4th bright fringe, n = 4. Thus, the position is 4.X.
Position of the 6th Dark Fringe:

The position of the n-th dark fringe is given by:

(2n —1)32

For the 6th dark fringe, n = 6:

(2x6—-1)% =55X

Total Distance:

The total distance from the 6th dark fringe on one side of the central bright band to the 4th bright fringe on
the other side is:

(4+5.5)X = 95X

Therefore, the total distance between the specified fringes is 9.5X.

Question68

In Young's double slit experiment using monochromatic light of
wavelength ' )\ ', the maximum intensity of light at a point on the
screen is ' K ' units. The intensity of light at a point where the path
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difference is % 'is

(cos 60° = sin 30° = 0.5, sin 60° = cos 30° = ¢§/2)

MHT CET 2024 9th May Evening Shift

Options:

3K

A

B.

[

C.

o=

D. K

Answer: A

Solution:

In Young's double-slit experiment with monochromatic light of wavelength A, the maximum intensity of light

at a given point on the screen is represented as K units. We aim to find the intensity at a point where the path

difference is %.

The intensity I is given by:
I =41, cos? % .. (D)
The maximum intensity, K = 41y, occurs when the phase difference ¢ = 0.

For a path difference of 2, the phase difference is calculated as:

¢ = 2= x path difference = =

Substituting this into our intensity equation, we get:

_ 2 _ 3
I=Kcos’ (%) =K (3)
Therefore, the intensity at this point is:

_ 3K
I_4

Question69
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A wavefront is a surface

MHT CET 2024 9th May Morning Shift

Options:

A. perpendicular to the direction of propagation of light.

B. parallel to the direction of propagation of light.

C. without any specific orientation with direction of propagation of light.
D. which has nothing to do with intensity of light.

Answer: A

Solution:

A wavefront is defined as the locus of points that have the same phase of vibration. In an isotropic medium
(where light travels uniformly in all directions), these wavefronts are surfaces perpendicular to the direction
of propagation of light rays.

Hence, the correct choice is:

(A) perpendicular to the direction of propagation of light.

Question70

Two wavelength 590 nm and 596 nm of sodium light are used one
after other, to study the diffraction taking place at a single slit of
aperture 2.4 mm . The distance between the slit and screen is 2 m .
The separation between the positions of first secondary maximum of
the diffraction pattern obtained in the two cases is

MHT CET 2024 9th May Morning Shift
Options:

A.75%x10%m
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B.7.5x 10 %m
C.25%x10 %m
D.5.0x 10 %m

Answer: A

Solution:

To calculate the separation between the first secondary maxima for two different wavelengths of sodium light
in a diffraction pattern, we use the formula for the position of the first secondary maximum in a single slit
diffraction setup:

sinf = (2n+1)5 = 32

For small angles, we can approximate sin § ~ tan § = 6. Therefore, the position x of the first secondary
maximum on the screen is given by:

3\D
2a

Here, A is the wavelength of light, D is the distance from the slit to the screen, and a is the aperture of the
slit.

To find the separation Az between the positions of the first secondary maxima for two different wavelengths,
A1 = 590nm and Ay = 596 nm, use:

. 3D(u—))
Ax = —5—=

Substituting the given values:
D =2m

A1 =590 x 10" m

A2 =596 x 10" m
a=24x10"m

we get:

Az — 3><2><(596759022<10’9
2x2.4x10

Simplifying this:

-9
Ag = 220 — 75 %10 °m

Thus, the separation between the positions of the first secondary maximum for the two wavelengths is
7.5 x 10 °m.

Question71
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A parallel beam of light of intensity / is incident on a glass plate,
25% of light is reflected by upper surface and 50% of light is
reflected from lower surface. The ratio of maximum to minimum

intensity in interference region of reflected rays is
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Options:

A.

C.

D.

o=

ro|—

»&l»—\

I
| =

oo |t

oo

_|_

Sl

+

P

=

Answer: A

Solution:

Given that, 25% of total intensity of incident light is reflected from upper surface. This implies, if intensity of
incident light is I, the intensity of light reaching the lower surface of plate will be %Io.

As 50% of this intensity is reflected, the final intensity of light emerging from glass plate will be %IO.
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Question72

A single slit of width d is illuminated by violet light of wavelength
400 nm and the width of the diffraction pattern is measured as 'Y .
When half of the slit width is covered and illuminated by yellow
light of wavelength 600 nm , the width of the diffraction pattern is

MHT CET 2024 4th May Evening Shift
Options:

A. zero

B. &

C.3Y

D.4Y

Answer: C

Solution:

To find the width of the diffraction pattern when the slit is partially covered, we start with the formula for the
width of the diffraction pattern:

W= 2D

Given:

The initial wavelength, A = 400 nm
The initial slit width, d

The initial width of the diffraction pattern is Y
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Now, when half of the slit is covered, the effective width of the slit becomes:
_d

d =35

The new wavelength is A’ = 600 nm.

Substituting these values into our formula, the new width of the diffraction pattern is:

2\'D
d/
2.600nm-D ..
= ——— (i)
d/2

W' =

So, comparing the new width to the original:

W' 2MD

W D
_ 2% 600
400
=3

Thus, the new width of the diffraction pattern, W', is:
W' =3W =3Y

Therefore, the width of the diffraction pattern, when half the slit is covered and illuminated by yellow light,
becomes three times the initial width, or 3Y.

Question73

In a biprism experiment, monochromatic light of wavelength ' v ' is
used. The distance between the two coherent sources ' d ' is kept
constant. If the distance between slit and eyepiece ' D ' is varied as

D+, D5, D3, D4 and corresponding measured fringe widths are
Wl, Wz, W3, W4 then

MHT CET 2024 4th May Evening Shift
Options:

A. WD, = WyDy = W3D3 = W,D,

BW1_W2_W3_W4
Dy Dy D3 = Dy

C.WivDj; = Wyy/Dy = W34/D3 = W34/D3
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D.D;y/ W, = Do/ W, = D3/ W, =Dy / W,

Answer: B

Solution:

In a biprism experiment using monochromatic light with wavelength ' A ', the distance ' d ' between the two
coherent sources remains constant. As you change the distance between the slit and the eyepiece to
D1, D2, D3, Dy, the corresponding fringe widths are measured as W1, Wa, W3, Wjy.

The formula for the fringe width W is:

pairs:

Wi _ W _ W3 _ Wi
D, Dy, = D3 = D,
Question74

Three identical polaroids P;, P> and P; are placed one after another.
The pass axis of P> and Ps are inclined at an angle 60° and 90° with
respect to axis of P;. The source has an intensity /. The intensity of

transmitted light through P is (cos 60° = 0.5,cos 30° = @)
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Options:

Ip
A. 3

31
B. 16

3L
c. 3L

Iy
D. 35
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Answer: C

Solution:

The source intensity is [p.

The pass axis of P, is at an angle of 60° with respect to the axis of P;.

The pass axis of Ps is at an angle of 90° with respect to the axis of P;.

Transmission through P;:

The light intensity after passing through P; is reduced to half, according to the properties of a polaroid.
Therefore, I = %

Transmission through Ps:

Use Malus' Law: I = I cos? 6.

At Py, 6 = 60°.

Hence, [, = %cos2 60° = % x (0.5)2 = %.

Transmission through P;:

Between P, and P43, the angle is effectively 30° due to the relative orientations.

Use Malus’ law again: Iy = 2 cos? 30°.
With cos 30° = @, the calculation becomes:

2
_ Do V3 _ Iy 3 _ 3y
I3_?X(T>_ X5=3

31

This calculation shows how the intensity I3 of the transmitted light through P is reduced to 53"

Question75

In Young's double slit experiment, in an interference pattern, second
minimum is observed exactly in front of one slit. The distance
between the two coherent sources is ' d ' and the distance between
the source and screen is ' D '. The wave length of light (\) used is
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Options:
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@
AL

4
B. 2D

d2
C. 3_D

a2
Do 4D

Answer: C

Solution:

In Young's double-slit experiment, the path difference for the minima in the interference pattern is given by:
dsin(6) = (m + 3)A

where m is the order of the minimum (with consecutive minima being m = 0,1, 2,...) and @ is the angle of
the fringe with respect to the central line.

Given that the second minimum is observed exactly in front of one slit, the second minimum corresponds to
m = 1. Here, the minima can be assumed symmetrical, and thus directly in front of one slit at m = 1.

For small angles where sin(6) ~ tan(f) ~ =5, the path difference can be rewritten considering the distance
on the screen. Thus:

+LAD
2, — (m 5)

Given that the minimum occurs directly in front of one slit (z,,, = %), we plug it in and solve for the
wavelength A:

d _ (1+%))\D

2~ d
Solving for A:
d*> = (3/2)AD
d2
A=2L

This means the correct option is:
Option C

d2
3D

Question76

A screen is placed at 50 cm from a single slit, which is illuminated
with light of wavelength 600 nm . If separation between the 1% and
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3" minima in the diffraction pattern is 3 mm then slit width is

MHT CET 2024 3rd May Evening Shift
Options:

A. 0.2 mm

B. 0.02 mm

C.2mm

D. 20 mm

Answer: A

Solution:

To find the width of the slit, we use the formula for the position of the nth minima in a diffraction pattern:

nDA

The distance between the first and third minima is given by:
21 = (3B = 22

Rearranging to solve for the slit width d, we have:

_ 2D)
d T om3—m

Substitute the known values:

D =50cm =0.5m

A = 600nm = 600 x 10 °m
r3 — 21 =3mm =3 X 10 %m
Now, calculate d:

d — 2x0.5x600x10°
3x10°°

d = 0.2mm

So, the slit width is 0.2 mm.

Question77
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In Young's double slit experiment using monochromatic light of
wavelength ' A\ ', the intensity of light at a point on the screen where

path difference ' )\ ' is K units. The intensity of light at a point where

the path difference is % is [cos 5 = sin 5 = @}
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Options:

A.K

3 K

B. =~

C.

o=

K
D. T
Answer: B

Solution:

In Young's double slit experiment, the intensity of the light at a point on the screen depends on the path
difference and can be found using the relation:

I = Iy cos? (%)
where I is the maximum intensity, and A¢ is the phase difference related to the path difference Az by:
Agp = 2T”Am
For the path difference Az = A, the phase difference is:
A¢p = 2T7r A =27
The intensity at this point is given by:
I = I, cos? (27“) =1,-1=1,
This intensity is stated as K units.
Now, for the path difference Az = %, the phase difference becomes:
_2r A _ m
Ap=F-5=7%

The intensity at this point is:
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I = Iycos? (%)

Given that cos & = %, we have:

6
-\ 2
I-1(f) =53

Since I, = K, the intensity becomes:

_ 3K
I_4

Therefore, the correct answer is:

- . 3K
Option B: =~

Question78

In an interference experiment, the n™ bright fringe for light of
wavelength \1(n = 0,1,2,3...) coincides with the m"™ dark fringe

for light of wavelength \2( m = 1,2,3...). The ratio i—; is
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Options:

A. m—1

B_ 2m—1

C 2m—1

2 m+1
D. —;

Answer: C

Solution:

In an interference experiment, the condition for a bright fringe due to a light of wavelength \; is given by the
equation:

dsinf = n)q,

where d is the slit separation, 6 is the angle of diffraction, and n is the order of the bright fringe (

n=0,1,2,...).
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For a dark fringe due to a light of wavelength A2, the condition is:

dsinf = (m — %))\2,

where m is the order of the dark fringe (m =1,2,3,...).

If both these fringes coincide, their path differences must be equal. Therefore:
ni1 = (m — %))\2.

Solving for the ratio i—;, we have:

no] —

A1 m—

Y n

Multiplying the numerator and the denominator by 2 to clear the fraction, we obtain:

A1 2m—1

Yy 2n

So, the correct option is Option C: %
n

Question79

A single slit diffraction pattern is formed with light of wavelength

6195 A. The second secondary maximum for this wavelength
coincides with the third secondary maximum in the pattern for light
of wavelength ' \o '. The value of ' Ao ' is
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Options:

A. 41804
B. 44254
C. 53304

D. 62354

Answer: B

Solution:
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In a single slit diffraction pattern, the position of secondary maxima can be determined using the angular
position equation:

asinf = (m+ 1)\

where:

a is the width of the slit,

0 is the angle of diffraction,

m is the order number of the secondary maximum,

A is the wavelength of light.

For the second secondary maximum (m = 2) of the light with wavelength A = 6195;1:
asinf = (2 + %))\ = % x 6195

For the third secondary maximum (m = 3) with the unknown wavelength Ag:

asinf = (3 + %))\0 = %)\0

Since both maxima coincide, their angular positions are equal:

2 x 6195 = £ )

Solving for A:

Ao — 3x6195 _ 5.6195
0 — 7 - 7
2

Ao = 2B = 44254

o
Therefore, the value of A is 4425 A.

Correct Option:

Option B: 44254

Question8(

When wavefronts pass from denser medium to rarer medium, the
width of the wavefront
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A. Increases.

B. may increase or decrease.
C. decreases.

D. remains unchanged.

Answer: A

Solution:

When wavefronts pass from a denser medium to a rarer medium, their behavior can be analyzed using the
principles of wave optics, particularly refraction and Huygens' principle.

Understanding Refraction and Wavefront Behavior:
Speed and Wavelength Increase:
In a rarer medium, the speed of the wave increases because the optical density is lower.

Since the frequency of the wave remains constant (as it is determined by the source), an increase in speed
results in an increase in wavelength (v = f\).

Wavefront Bending:

According to Snell's Law, when a wave passes from a denser to a rarer medium at an angle, it bends away
from the normal.

This bending causes the wavefront to spread out more in the lateral direction.
Width of the Wavefront:

The "width of the wavefront" refers to the lateral extent of the wavefront perpendicular to the direction of
propagation.

As the wavefront bends away from the normal, the lateral spread increases, effectively increasing the width
of the wavefront.

Visual Explanation:

Imagine a beam of light (or any wave) passing obliquely from water (denser medium) into air (rarer
medium). Upon entering the air:

The wavefronts move faster.

The beam spreads out because each point on the wavefront moves away from the normal at a greater angle.
The overall width of the beam (wavefront) increases due to this spreading.

Conclusion:

Given the above analysis, when wavefronts transition from a denser to a rarer medium, the width of the

wavefront increases.

Answer: Option A: increases.
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Question81

A diffraction pattern is obtained using a beam of red light. If red
light is replaced by blue light then

MHT CET 2024 2nd May Evening Shift
Options:

A. no change in diffraction pattern.

B. diffraction bands become narrow and crowded together.
C. diffraction bands become broader and farther apart.

D. bands disappear.

Answer: B

Solution:

In the context of diffraction, when a beam of red light, which has a longer wavelength (A4 ), is replaced by
blue light, which has a shorter wavelength (Aye ), the effect on the diffraction pattern can be understood
through the formula for the distance between successive maxima:

AD
B= -

Here, (8 represents the distance between successive maxima, A is the wavelength of the light used, D is the
distance to the screen, and a is the slit width. From the equation, it is clear that 3 is directly proportional to
the wavelength A.

Since A\pje < Ared » When blue light is used, the value of 8 decreases compared to when red light is used.
Hence, the diffraction bands become narrower and more closely spaced together.

Question82

The intensity ratio of the maxima and minima in an interference
pattern produced by two coherent sources of light is 9 : 1. The
intensities of the light sources used are in the ratio
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Options:

A.3:1

B.4:1

C.9:1

D.10:1

Answer: B

Solution:

To determine the intensity ratio of the light sources in an interference pattern, we start with the given
intensity ratio of maxima to minima, which is 9:1. This relationship is expressed as:

I _ (VIHVE)
Toin — (VE-VD)’

Plugging the given ratio into the equation:

9 _ (VIivh)®

' (VI-VE)

Taking the square root on both sides of the equation gives:

3 _ VIL+Vh
L VI-VT,

Cross-multiplying to solve for the intensity terms:
3(VI - vE) =1 (VI + VE)

Expanding and rearranging terms, we have:

3vVI -3V = VI + VI

Rearranging terms gives:

21, = 4/1,

Solving for the square root ratio, we find:

I _ 2

Squaring both sides provides the ratio of intensities:
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Therefore, the ratio of the intensities of the light sources is 4 : 1.

Question83

Two points separated by a distance of 0.1 mm can just be seen in
microscope when light of wavelength 60004 is used. If the light of

wavelength 48004 is used, the limit of resolution will become
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Options:

A. 0.8 mm

B. 0.12 mm

C.0.10 mm

D. 0.08 mm

Answer: D

Solution:

Original distance that can just be resolved: d; = 0.1 mm (using light with wavelength A\; = 6000 A)
New wavelength Ay = 4800 A

Using the proportionality relationship:

Substitute the values:

__ 6000
~ 4800

0.1
do
Solving for da:

dy = 0453800 — 0.08 mm

Thus, when using light with a wavelength of 4800 A, the limit of resolution becomes 0.08 mm.
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Question84

The intensity of light coming from one of the slits in Young's double
slit experiment is double the intensity from the other slit. The ratio
of the maximum intensity to the minimum intensity in the
interference fringe pattern observed is

MHT CET 2024 2nd May Morning Shift
Options:

A.9:1

B.34:1

C.4:1

D.16:1

Answer: B

Solution:

Two coherent sources of intensities I; and I produce,
. ) . — 2
maximum intensity, I,,x = (\/ I, ++/1 2) and
.. . . 2. .
minimum intensity, I,,;, = (\/ I — VI 2) in an interference pattern.

I .« B (\/I—1+\/I_2)2 - I + I> + 24/,

Imin (\/I_l_\/I—Z)2 I1+I2—2\/I1I2

Given I; = 2I»

Inx 3L +2v2I,  3+2v2

_ i = 34
Imin 312 — 2\/212 3— 2\/§

Question85

In a Young's double slit experiment, the source is white light. One of
the holes is covered by a red filter and another by a blue filter. In
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this case

MHT CET 2024 2nd May Morning Shift

Options:

A. there shall be alternative interference fringes of red and blue.

B. there shall be interference fringes for red distinct from that for blue.
C. there shall be no interference fringes.

D. there shall be interference fringes for red mixing with one for blue.

Answer: C

Solution:

In a Young's double slit experiment where one slit is covered by a red filter and the other slit by a blue filter,
the interference pattern will not form. This is because the two slits are illuminated with light of different
wavelengths (red and blue), and for a meaningful interference pattern, coherent sources of the same
wavelength (or nearly the same) are necessary.

Thus, the correct option is:
Option C: there shall be no interference fringes.

Interference occurs when waves overlap and superimpose to create a pattern; however, this requires the
waves to have a constant phase relationship. This condition cannot be met when using light of different
colors, or wavelengths, because they will not have the necessary coherent phase relationship across the slits.
Therefore, the result is no visible interference pattern of fringes on the observing screen.

Question86

On replacing a thin film of mica of thickness 12 x 10~ cm in the
path of one of the interfering beams in Young's double slit
experiment using monochromatic light, the fringe pattern shifts
through a distance equal to the width of bright fringe. If

A = 6 x 107° cm, the refractive index of mica is
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Options:

A 1.1

B.13

C. 15

D.14

Answer: C

Solution:

The equation for the shift in the fringe pattern is given as,
nA = (u—1)t
Refractive index of mica is:

ni
=11
jz t +
1x6x107°
p=—2 2 41 -05+1
12 x 1075

pw=15

Question87

When two light waves each of amplitude 'A' and having a phase
difference of 5 superimposed then the amplitude of resultant wave

is
MHT CET 2023 14th May Evening Shift
Options:

A
A'W

B.2 A

C.vV2 A
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A
D. 5
Answer: C

Solution:

The formula for resultant amplitude is,

R=\[A}+ A3+ 24,45 co5

Here, A = Ay = A and ¢ = 90°

R=+vA%2 1+ A2 1 242¢c0s90° = V242 = V24

Question88

Two wavelengths of sodium light 590 nm and 596 nm are used one
after another to study diffraction due to single slit of aperture

2 x 107% m. The distance between the slit and the screen is 1.5 m.
The separation between the positions of first maximum of the
diffraction pattern obtained in the two cases is
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Options:

A.5.5 mm

B.5.75 mm

C. 6.25 mm

D. 6.75 mm

Answer: D

Solution:

3\D

First maximum in single slit diffraction pattern is obtained at, * = <57~
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Ax = Bx8d — 35 (596 — 590)

Ax = 6.75 mm

Question89

The diffraction fringes obtained by a single slit are of
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Options:

A. equal width

B. equal width and unequal intensity

C. unequal width but equal intensity

D. unequal width and unequal intensity

Answer: D

Solution:

When a wave encounters an obstacle, such as a slit, that is comparable in size to its wavelength, diffraction
occurs. This phenomenon can result in the formation of a pattern of bright and dark regions called fringes on
the other side of the slit. In the case of a single-slit diffraction, both the width and the intensity of the fringes

vary.

The central maximum is the brightest and the widest. As one moves away from the center towards the edges,
the intensity of the fringes decreases and their width becomes narrower. Thus, the width and the intensity of
the fringes are not constant. The intensity falls off more slowly than the width, but both are functions of the
angle from the central maximum.

The diffraction pattern for a single-slit can be explained using the Huygens-Fresnel principle, where each
point on a wavefront within the slit is considered as a source of secondary spherical wavelets, and the
wavelets interfere with each other to produce the diffraction pattern.

The width of the diffraction fringes can be described mathematically by the formula that gives the position of
the minima:d sin & = mAwhere:d is the width of the slit, is the diffraction angle,m is the order of the
minimum (with m = +1,+2, 43, ...),and A is the wavelength of the light.

As m increases, the value of sin 6 for the minima also increases, but not linearly, and thus the spacing
between fringes changes. The intensity distribution of the single-slit diffraction pattern is governed by the
intensity function, which shows that the intensity of the fringes falls off as a function of the angle 6.

The correct answer is : Option D - unequal width and unequal intensity.
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Question90

In Young's double slit experiment, 8" maximum with wavelength '
A\1'is at a distance 'd;' from the central maximum and 6%

maximum with wavelength '\’ is at a distance 'd,'. Then % is
1

MHT CET 2023 14th May Morning Shift
Options:

3\,

B. 322

40

4,

Answer: B

Solution:

d o< nA
da _mdy  6h

dl - Il1)\1 - 8)\1

Cdr 3
Y
Question91

If Ij is the intensity of the principal maximum in the single slit
diffraction pattern, then what will be the intensity when the slit
width is doubled?
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Answer: B

Solution:
The slit width has no effect on the intensity of the principal maximum in the single-slit diffraction pattern.

.. The intensity will be same, 1.

Question92

Light of wavelength 50004 is incident normally on a slit. The first
minimum of the diffraction pattern is observed to lie at a distance of
5 mm from the central maximum on a screen placed at a distance of
2 m from the slit. The width of the slit is
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Options:

A.2cm

B.0.2 cm

C. 0.02 cm

D. 0.01 cm

Answer: C
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Solution:

Position of the nth minima is
D .

z, =222 ()

where, a = slit width

D = Distance between screen

and slitA = wavelength

Given, A = 50004 = 5000 x 10° m

z=5mm=>5x10"°m
D=2m
= n=1

Put all these values in Eq. (1), we get

—3 __ 1x5000x10"%x2
Hhx107° = —_— =

_ 5x1077x2
= a= 5%x107°
= a=2x10"*m
= 0.02 cmm

Therefore, the slit width is 0.02 cm.

Question93

The path difference between two identical light waves at a point ()

o
on the screen is 3um. If wavelength of the waves is 50004, then at
point () there is
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Options:

A. 3rd dark band

B. 4th bright band

C. 5th dark band
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D. 6 th bright band

Answer: D

Solution:

Given, path difference (Az) = 3um = 3 x 10 ® m

Wavelength of length, A = 50004 = 5 x 107" m
angular position is given by

—6

AT Bx1077 T

Since, n = integer (6) is even, therefore, we will have 6th order maxima.

Question94

Of the two slits producing interference in Young's experiment, one is
covered with glass so that light intensity passing is reduced to 50%.
Which of the following is correct?
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Options:

A. Intensity of fringes remains unaltered.

B. Intensity of bright fringe decreases and that of dark fringe increases.
C. Intensity of bright fringe increases and that of dark fringe decreases.
D. Intensity of both bright and dark fringes decreases.

Answer: B

Solution:

Initial intensity of bright fringes, (v/I + v/I)?

2
Final intensity of bright fringes after covering one slit with glass sheet = (\/f + %)
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Clearly, the intensity of bright fringes has decreased. For dark fringes initial intensity = (\/ I-VI )2
VP2
But, new intensity = (\/T — TI) #0

Hence, intensity of dark fringes increases.

Question95

In a biprism experiment, monochromatic light of wavelength ')\' is
used. The distance between two coherent sources 'd' is kept constant.
If the distance between slit and eyepiece 'D' is varied as

D1, Dy, D3& D4 and corresponding measured fringe widths are

Zl, ZQ, Z3 and Z4 then
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Options:

A. ZlDl — Z2D2 — Z3D3 — Z4D4

B ZL_ % _ Z _ Z

C.D1vZ1 =Dov'Zy = D3v/Z3 = Dy\/Z4
D. Z1v/ D1 = Z3v/Dy = Z3+y/D3 = Z4\/Dy
Answer: B

Solution:

Fringe width Z = %

% = % = constant, as A and d are constant
2L 2 Zs _ Zs
D, — D, — Ds — D,
[ d
Question96

Get More Learning Materials Here : & m @) www.studentbro.in



A and B are two interfering sources where A is ahead in phase by
54° relative to B. The observation is taken from point P such that
PB — PA = 2.5 ). Then the phase difference between the waves from
A and B reaching point P is (in rad)
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Options:

A. 3.5m

B. 5.37

C.4.37

D. 5.8

Answer: B

Solution:

Total phase difference = ¢1 + @2

v
= 4 — = U.
¢1=54x oo =037

¢1+ o = 51+ 0.37 = 5.37

Question97

The ratio of intensities of two points on a screen in Young's double

slit experiment when waves from the two slits have a path difference
A A s

of 7 and % is

(cos90° = 0,cos60° = 0.5)
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Options:
A.2:1
B.2:3
C.3:4
D.3:5

Answer: B

Solution:
The intensity at the point due to interference is given as I = I + Iy + 24/I1 I cos ¢ ..... (i)

For path difference %, the phase difference is

¢1:277r><

>

s
2

For path difference %, the phase difference is

¢2:277r><

o>
w|y

Assuming equal intensity of the interfering waves i.e., I; = Is = I
Equation (i) becomes,

I=1y+Ip+ 2lcos¢
I =2I4(1+ cos¢)

For the given path difference, Iy = 21 (1 + cos 5 ), and I = 21, (1 + cos %)

Question98

In Young's double slit experiment when a glass plate of refractive
index 1.44 is introduced in the path of one of the interfering beams,
the fringes are displaced by a distance 'y'. If this plate is replaced by
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another plate of same thickness but of refractive index 1.66, the
fringes will be displaced by a distance
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Options:

A
B. &
C. %
D. &
Answer: A
Solution:

As a glass plate is used in one of the paths,

y1 = §(1.44 — 1)t

y1 = 0.44¢ x E

A

New displacement is:

B
y2 = 0.66t x g
ya _ 0.66
vi 044
_ 3y
Y2 = o
Question99

One of the slits in Young's double slit experiment is covered with a
transparent sheet of thickness 2.9 x 103 cm. The central fringe
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shifts to a position originally occupied by the 25" bright fringe. If
o
A = 5800 A, the refractive index of the sheet is

MHT CET 2023 12th May Evening Shift
Options:

A.1.65

B. 1.60

C.1.55

D. 1.50

Answer: D

Solution:

As it is given that a transparent sheet of certain thickness is inserted, we use

(b—1)xt=NX
250 = (p— 1)t
25

1= 22
H ¢

The refractive index of the sheet is:

25 x 5800 x 1010

AT IVETE R

w = 1.50

Question100

In Young's double slit experiment the intensities at two points, for
the path difference % and % (A = wavelength of light used) are I;

and I, respectively. If I, denotes the intensity produced by each one
of the individual slits then % is equal to

o __ o_i
(cos60 = 0.5,cos45” = ﬂ)
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Options:

Al

B.2

C.3

D. 4

Answer: C

Solution:

Phase difference, ¢ = 2—;Al

For first point, ¢1 = 2—Aﬂ (%)

¢r= %
I = 2Ip (1 + cos ¢1)

I = 210 . [ cos ¢1 — COS(T('/2) — 0]
Similarly, for second point, ¢ = 25—

Iy = 215 (1 4 cos ¢2)

o d) fpoe(3) -2

I2 - IO
Hence, % = % =3
Question101

In two separate setups for Biprism experiment using same
wavelength, fringes of equal width are obtained. If ratio of slit
separation is 2 : 3 then the ratio of the distance between the slit and
screen in the two setups is
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Options:

A.2:3

B.1:2

C.4:9

D.9:4

Answer: A

Solution:

Fringe width, W = ’\TD
For constant W and A

D xd

D, _ d _

D a4 2
Dy, — dy 3

Question102

A beam of light is incident on a glass plate at an angle of 60°. The
reflected ray is polarized. If angle of incidence is 45° then angle of
refraction is

MHT CET 2023 12th May Morning Shift

Options:
A. sin~! (

B.sin!

C.sin~ ! (

—~
% s CE
oo ~—

)
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prcos+(3)

Answer: A

Solution:
According to Brewster's law,

tanfg = n
‘. tan60° =n

Question103

A beam of light of wavelength 600 nm from a distant source falls on
a single slit 1 mm wide and the resulting diffraction pattern is
observed on a screen 2 m away. The distance between the first dark
fringe on either side of the central bright fringe is

MHT CET 2023 11th May Evening Shift
Options:

A. 1.2 mm

B. 2.4 mm

C.12cm

D. 2.4 cm

Answer: B
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Solution:

The distance between the central bright fringe and the first dark fringe is given as:

nAD
Yna = —a
1% 600x 1079 x 2
yld - 1073

=1.2x10°=1.2mm

.. The distance between the first dark fringe on either side of the central bright fringe is
2y, =2 x 1.2 =2.4mm

Question104

In Young's double slit experiment, the fifth maximum with
wavelength '\{' is at a distance 'y;' and the same maximum with
wavelength '\5' is at a distance 'y>' measured from the central
bright band. Then % is equal to [D and d are constant]

MHT CET 2023 11th May Evening Shift
Options:

AN

B. 22

D. =%

Answer: A

Solution:

The equations for the position of the fringe from the central maxima are given as
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Y1 = d
_ 5XD
Yo = d
yi_M
y2 A2
Question105

In Young's double slit experiment, green light is incident on two slits.
The interference pattern is observed on a screen. Which one of the
following changes would cause the observed fringes to be more
closely spaced?

MHT CET 2023 11th May Evening Shift
Options:

A. Reducing the separation between the slits

B. Using blue light instead of green light

C. Using red light instead of green light

D. Moving the screen away from the slits

Answer: B

Solution:

The formula for fringe width is W = %

Wx A\, WoxDand W x %
If the distance from the screen is increased, the width will increase.
If the distance between the slit is decreased, the width will increase.
As the wavelength will decrease the distance between the fringes will decrease.
Ared > Agreen > Ablue

Blue light should be used.
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Question106

A double slit experiment is immersed in water of refractive index
1.33. The slit separation is 1 mm, distance between slit and screen is

(]
1.33 m The slits are illuminated by a light of wavelength 6300A. The
fringe width is

MHT CET 2023 11th May Morning Shift
Options:
A.49x10%m

B.5.8 x 10 *m

C.6.3x10*m
D.8.6 x 10 *m
Answer: C
Solution:
)\ )\air

liquid -

! 7
N _ 6300x10°%

liquid 1.33
Fringe width,

Aliquid xD x10710%1. —

W= d = 630?.3?120.0011 8 -63x10"m
Question107

In the experiment of diffraction due to a single slit, if the slit width is
decreased, the width of the central maximum
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Options:

A. becomes zero.

B. does not change.

C. increases.

D. decreases.

Answer: C

Solution:

Width of the central maxima = W = ’\79

Thus, the slit width is inversely proportional to the width of the central maximum.

Hence, when the slit width is decreased, the width of the central maxima increases.

Question108

In biprism experiment, if 5" bright band with wavelength \/
coincides with 6" dark band with wavelength )\,’ then the ratio

()
MHT CET 2023 11th May Morning Shift
Options:

A 2

B.

©o|~

10
C. 17

11
D. 15

Answer: C
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Solution:

The fifth bright band will be:

5A.D
Y5 = =4

The sixth dark band will be:

,  11AD
Y6 = Tod
Given: y5 = yg
5D 11A,D
d 24
11X,
Ay —
5A1 = —
Ay 10
A 11
Question109

In Young's double slit experiment, the two slits are 'd' distance
apart. Interference pattern is observed on a screen at a distance 'D'
from the slits. A dark fringe is observed on a screen directly opposite
to one of the slits. The wavelength of light is

MHT CET 2023 10th May Evening Shift
Options:

A D

B. L&
c. 2
D. &
Answer: D

Solution:
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S,P = (D*+d2)"?

2172

Using binomial equation,
1/2

1 d2 d?

SQP:D[l‘i‘EF} :D+ﬁ
. - d2

= Path difference = <D
A
2

For dark fringe, % =

_ &£
A=

Question110

A parallel beam of monochromatic light falls normally on a single
narrow slit. The angular width of the central maximum in the
resulting diffraction pattern

MHT CET 2023 10th May Evening Shift
Options:
A. increases with increase of slit width.

B. decreases with increase of slit width.

Get More Learning Materials Here : & m @) www.studentbro.in



C. decreases with decrease of slit width.
D. may increase or decrease with decrease of slit width.

Answer: B

Solution:
Width of central maximum W, = 2 [ATD}

:>Wcoc%

Angular width of principal maximum decreases with increase in width of the slit.

Question111

Light waves from two coherent sources arrive at two points on a
screen with path difference of zero and ’\7/ The ratio of intensities at
the points is (cos0° = 1,cosm = —1)

MHT CET 2023 10th May Evening Shift
Options:

A.2:1

B.1:1

C.1:2

D.oo:1

Answer: D

Solution:

. _a
Given: Wave length = 5
Path difference of first wave Az1 = 0

Path difference of second wave Axy = %
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27

A¢1 = T . AJH =0
Similarly,

2
Ags = TW Azs =T

Intensity of first wave I; = 41 cos?(0) = 4I,
Similarly,

Intensity of second wave I, = 41 cos® (£) =0

I; 41,
—_— = — =0
I 0
= 00:1

Question112

A person is observing a bacteria through a compound microscope.
For better observation and to improve its resolving power he should

MHT CET 2023 10th May Morning Shift

Options:

A. increase the wavelength of light.

B. increase the refractive index of the medium between the object and objective lens.
C. decrease the focal length of the eyepiece.

D. decrease the diameter of the objective lens.

Answer: B

Solution:

) N.A
Resolving Power R = 45

N.A =2nsin«

.. By increasing the refractive index of the medium between the subject and the objective lens, the resolving
power can be increased.
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Question113

In Young's double slit experiment the separation between the slits is
doubled without changing other setting of the experiment to obtain
same fringe width, the distance 'D' of the screen from slit should be

made

MHT CET 2023 10th May Morning Shift

Options:
D
A5
D
B. 7
C.2D

D. 4D

Answer: C

Solution:

Fringe width,

1 AD
= W' =57
Since given,
W =W

AD_AD
d 2d
D' = 2D

Question114
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Two sources of light 0.6 mm apart and screen is placed at a distance

of 1.2 m from them. A light of wavelength 6000 A used. Then the
phase difference between the two light waves interfering on the
screen at a point at a distance 3 mm from central bright band is

MHT CET 2023 10th May Morning Shift
Options:

A. 67 radian

B. 37 radian

C. 47 radian

D. 57 radian

Answer: D

Solution:

: . _ AD __ 6000x10 x1.2 __
Fringe width, W = -~ = ST 1.2 mm

Number of fringes (n) = <5 = 2.5
Phase difference,

A¢p =2nm =2 x 2.5r = b7

Question115

Light of wavelength ',\' is incident on a slit of width 'd'. The
resulting diffraction pattern is observed on a screen at a distance 'D
'. The linear width of the principal maximum is then equal to the
width of the slit if D equals

MHT CET 2023 9th May Evening Shift
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Options:
d
A. 5%

B 4L
C. 22
2)2

D. =
Answer: B
Solution:

In diffraction of light by single slit, the width of central maximum is given as

Given: W. =d

2D

- d
d2

T 2X

d

=D

Question116

In Young's double slit experiment, the wavelength of light used is '\'.
The intensity at a point is 'I' where path difference is (%) If I

denotes the maximum intensity, then the ratio (%) is

s o 1
<51n4 = C0s 1 = ¢§>
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Options:

A.

Sl
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B.

|~

C.

N[

V3
D. =5
Answer: B

Solution:

2
Phase difference, A¢ = (Tﬂ-) Al

A
For path difference Z’
T

Phase difference A¢ = 5

Using, I = I cos? %

I
L~ cos® % = cos® (%)

I 1
L2
Question117

In Young's double slit experiment, the fringe width is 2 mm. The

separation between the 13™ bright fringe and the 4" dark fringe
from the centre of the screen on same side will be
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Options:

A. 13 mm.

B. 17 mm.

C.19 mm.

D. 23 mm.

Answer: C
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Solution:

Given: Fringe width W = 2 mm

The distance of the n™  bright fringe from centre of the screen y,, = = e (1)
The distance of the n'"  dark fringe from centre of the screen y/, = (2n — 1) ’\2—5 ..... (ii)
13AD AD

Substituting, n = 13 in (i) and n = 4 in (ii) we get y13 = =>7— and V= %T

The separation between the 13 bright fringe and the 7" dark fringe is

but W = 2 mm

y13—y2:12—9><2=19mm

Question118

A beam of unpolarized light passes through a tourmaline crystal A
and then it passes through a second tourmaline crystal B oriented so
that its principal plane is parallel to that of A. The intensity of
emergent light is ;. Now B is rotated by 45° about the ray. The

emergent light will have intensity (cos 45° = %)

MHT CET 2023 9th May Morning Shift

Options:
A 3
B. %
C. ¥
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2
D. 1,
Answer: A

Solution:
Using law of Malus,

I=1Iycos’6
=1 (cos2 45)

)
I_20

Question119

In a diffraction pattern due to single slit of width 'a', the first
minimum is observed at an angle of 30° when the light of

wavelength 54004 is incident on the slit. The first secondary

maximum is observed at an angle of (sin 30° = %)

MHT CET 2023 9th May Morning Shift

Options:

Solution:

h

For n™ secondary minimum,
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path difference = asin 6, = n\

For n" secondary maximum,

path difference = asinf,, = (2n + 1)
For 15* minimum, a sin 30° = X ..... (i)

For 2™  maximum, a sin, = (2 + 1)% =3 . (i)

Dividing equation (i) by equation (ii),

(3) )

sin 6,

N[N

:%:>0n:sin_1(

Question120

In a single slit experiment, the width of the slit is doubled. Which
one of the following statements is correct?

MHT CET 2023 9th May Morning Shift

Options:

A. The intensity and width of the central maximum are unaffected.
B. The intensity remains same and angular width becomes half.

C. The intensity and angular width both are doubled.

D. The intensity increases by a factor 4 and the angular width decreases by a factor of
1

2 .

Answer: D

Solution:

For single slit diffraction,
. . AD

Fringe width W = <~

Also, I o D?

I o< D? This means I will be 4 times the original value of I. As only 1 option mentions this, the correct
answer is D.
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Question121

The rays of different colours fail to converge at a point after passing
through a thick converging lens. This defect is called

MHT CET 2023 9th May Morning Shift

Options:

A. spherical aberration
B. distortion

C. coma

D. chromatic aberration

Answer: D

Solution:

Correct Answer: D. Chromatic aberration

</ Explanation

When light of different colours (different wavelengths) passes through a lens:
e Each colour refracts by a different amount
e They do not converge at the same point

This is because the refractive index of the lens material depends on wavelength
(shorter wavelengths like blue bend more, longer wavelengths like red bend less).

This defect is called:

s’¢ Chromatic Aberration

It causes coloured fringes around images.

Question122
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A parallel beam of monochromatic light falls normally on a single
narrow slit. The angular width of the central maximum in the
resulting diffraction pattern

MHT CET 2022 11th August Evening Shift
Options:

A. decreases with increase of slitwidth

B. may increase or decrease

C. decreases with decrease of slitwidth

D. increases with increase in slitwidth

Answer: A

Solution:

The angular width of the central maximum is
20 = 22 where a is the slit width.

.. If a is increased, the angular width is decreased.

Question123

In a Fraunhofer diffraction at a single slit of width 'd' and incident

(0]
light of wavelength 55004, the first minimum is observed at an
angle 30°. The first secondary maxima is observed at an angle 0,
equal to

MHT CET 2022 11th August Evening Shift
Options:

A.sin™ ()
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1

B. sin™ (%)
C.sin~ ! (@)
1 (1
D. sin (W)
Answer: B
Solution:

The first minimum in a Fraunhofer diffraction pattern occurs when the path difference between the light from
the two edges of the slit is equal to the wavelength of the light, A. The condition for the first minimum can be
written as:

dsin @ = mA\

For the first minimum, m = 1 and we know that the angle is 30°. Using the given wavelength

A= 5500;1 = 550 x 10~? meters (since 1;1 = 109 meters), we can write:
dsin30° =1 x 550 x 10" m

dx 5 =550 x10"9m

d=2x550x10""m

d=1100x 10 °m

d= 1100;1

The secondary maxima occur in between the primary minima. The first secondary maxima (also known as
the first 'bright' fringe other than the central maximum) occurs when the path difference is 3/2 times the
wavelength (this is the condition for the maximum that lies between the first and second minima, m = 1 and
m = 2, respectively). This results in the following condition:

dsinf = (m + %))\

For the first secondary maxima m = 1:

dsin® = (1+ £)550 x 107" m

dsinf = 3 x 550 x 10~ m

1100sinf® = 3 x 550 x 10 ' m

. _ 3 550x10°
sinf = 2 1100x10~°
: _ 3 1
sinf = 5 x 5

: — 3

sinf = 1

Therefore, the correct answer is:

Option B
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sin~! (%)

Question124

Two monochromatic beams of intensities I and 4 I respectively are
superposed to form a steady interference pattern. The maximum
and minimum intensities in the pattern are

MHT CET 2021 24th September Evening Shift

Options:
A.4T and I
B.91and 31
C.5Tand 31
D.9Tand ]I
Answer: D

Solution:

Il I

L —a

where a1 and a2 are the amplitudes

cap 1 Qpax a1 tay 12 3
G,_Q—E amin_al—a2_1—2_—1
. Imax _ a12na,x _ 9

" Tuw o, 1

Question125

The path difference between two interfering light waves meeting at a
point on the screen is (%) A. The bond obtained at that point is
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Options:

A. 29 bright band

B. 57" dark band

C. 57" bright band

D. 29t dark band

Answer: D

Solution:

The interference pattern formed by light waves is characterized by alternating bright and dark bands
(fringes). The path difference between two interfering waves determines whether we get a bright or dark band
at a specific point. The criterion for these bands based on the path difference can be stated as follows:

For the bright band (constructive interference):

Ax =mA

where Az is the path difference, m is any integer (0, 1, 2, 3, ...), and X is the wavelength of light.
For the dark band (destructive interference):

Az = (m+ 1)

where m is any integer (0, 1, 2, 3, ...).

Given that the path difference is:

Ax = 5?7)\

We observe that:

3L =285

This suggests that the path difference is equal to (28.5)A. Hence, this can be expressed in terms of the dark
band condition:

Az = (284 3)A

This matches the formula for the dark band, with m = 28. Therefore, the point corresponds to the 29" dark
band (since we start counting from m = 0).

Hence, the correct answer is:
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Option D: 29™" dark band

Question126

In Young's double slit experiment, in an interference pattern, a
minimum is observed exactly in front of one slit. The distance
between the two coherent sources is 'd' and 'D' is the distance
between the source and screen. The possible wavelengths used are
inversely proportional to

MHT CET 2021 24th September Morning Shift
Options:

A.D, 5D, 9D, ....

B.D,3D,5D,...

C.3D,4D,5D, ...

D. 3D, 7D, 10D, ...

Answer: B

Solution:

If z is the fringe width, then there will be a minimum in front of the slit if

.. Ais inversely proportional to D, 3D, 5D, . . ..

Question127
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A beam of light having wavelength 5400 A from a distant source
falls on a single slit 0.96 mm wide and the resultant diffraction
pattern is observed on a screen 2 m away. What is the distance
between the first dark fringe on either side of central bright fringe?

MHT CET 2021 24th September Morning Shift
Options:

A. 4.8 mm

B. 1.2 mm

C.2.4 mm

D. 3.6 mm

Answer: C

Solution:

Distance between the two dark fringes on either side of the central bright fringe is given by

Ix — 2AD
a

Putting A = 5.4 x 107" m,D = 2mand a = 0.9 x 10~® m we get 2z = 2.4 mm

Question128

Two beams of light having intensities I and 41 interfere to produce a
fringe pattern on a screen. The phase difference between the beams
is m/2 at point A and 7 at point B. Then the difference between the
resultant intensities at A and B is
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Options:
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A. 41
B. 51
C.2I
D. 31
Answer: A

Solution:

IA=I+4I+2\/f-\/4I-c0s%
— 5]

Ig =I+41 +2VI-V4I -cosn
=17
Iy —Ig=5I—1=4I

Question129

In Young's double slit experiment, the intensity at a point where
path difference is % () being the wavelength of light used) is I'. If '

Iy' denotes the maximum intensity, then Iio is equal to
(cos 0° =1,cos60° = %)
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Options:
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Solution:

If I is the intensity of each wave, then the resultant intensity at a point is given by

S~

I = 41, cos? 5
At point P, path difference is zero, hence phase difference ¢ = 0

s I =41 cos? 0 = 41,

. . DY . .o -
At point Q, path difference is %, hence phase differences is 4~ or 3.
m 3
Ig =4Igcos® — =4I~
=g 0 Cos” = 0%
. Ip o 4
"Ip 3

Question130

In Young's double slit experiment, the distance of n™ dark band
from the central bright band in terms of bandwidth '3’ is

MHT CET 2021 23rd September Evening Shift

Options:
A.np

B. (n—1)8
C.(n—0.5)8
D. (n+0.5)8

Answer: C

Solution:

In Young's double slit experiment, the position of dark and bright fringes on the screen is a result of
constructive and destructive interference of light waves coming from the two slits.

The distance between two consecutive bright or dark fringes is called the fringe width, denoted by 5. The
fringe width is given by:
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where:

e ) is the wavelength of light used.
e D is the distance between the slits and the screen.
e d is the separation between the two slits.

The position of the nth dark band from the central bright band is given by the condition for destructive
interference, which occurs at:

1
= (n=3)7
where n is the order of the dark fringe.

Therefore, the distance of the n™ dark band from the central bright band is:

Option C: (n — 0.5)8

Question131

In biprism experiment, 6 bright band with wavelength '\;'

coincides with 7" dark band with wavelength '\,' then the ratio
A1 : Ao is (other setting remains the same)

MHT CET 2021 23rd September Evening Shift

Options:
A.7:6
B.13:12
C.12:13
D.6:7

Answer: B

Solution:

6)\,D

Distance of 6 bright band = >4
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Distance of 7" dark band = 6-53\2D

. 3MD _ 6.50D .M _ 65
-Td T T a0 6 12

Question132

In Young's experiment with a monochromatic source and two slits,
one of the slits is covered with black opaque paper, the fringes will

MHT CET 2021 23th September Morning Shift
Options:

A. be darker

B. be narrower

C. be broader

D. not be observed

Answer: D

Solution:

Young's double-slit experiment relies on the interference of light waves from two slits to produce fringes—a
pattern of dark and bright bands. The basic principle behind this phenomenon is the constructive and
destructive interference of coherent light waves emanating from the two slits. When these waves
superimpose, they create alternating bright (constructive interference) and dark (destructive interference)
fringes on a screen placed behind the slits.

If one of the slits is covered with black opaque paper, there won't be any interference because only one light
source will be contributing to the pattern. The process of interference requires two coherent sources of light.
Without the second slit, there is no second wave to interfere with the first wave, and therefore, the
interference pattern of fringes cannot be formed.

Hence, the fringes will:

Option D: not be observed

Question133
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In the interference experiment using a biprism, the distance of the
slits from the screen is increased by 25% and the separation between
the slits is halved. If ' represents the original fringewidth, the new
fringewidth is

MHT CET 2021 23th September Morning Shift
Options:

A.2W

B.25W

C.4W

D.1.5W

Answer: B

Solution:

To determine how the fringe width changes when the distance between the slits and the screen is increased by
25% and the separation between the slits is halved, we need to understand the formula for fringe width in a
double-slit interference pattern:

The fringe width W is given by:

_AD
W= AL

where:

e ) is the wavelength of the light
e D is the distance between the slits and the screen
e d is the separation between the slits

Originally, the fringe width is:
_ AD
W= -7

Now let's consider the new conditions:

1. The distance between the slits and the screen is increased by 25%, so the new distance D’ is:
D'=D+0.25D =1.25D

2. The separation between the slits is halved, so the new separation d’ is:

[
d =3
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The new fringe width W' is then:

Substituting the new values:

/ _ X\1.25D
W' = a2
2

This simplifies to:

! _ 1.252\D
W'= ===

_ AD
W'=25.2D
Since )‘TD = W, we have:
W' =25W

Therefore, the new fringe width is 2.5W, corresponding to Option B:

Option B: 2.5 W

Question134

In biprims experiment, the 4" dark band is formed opposite to one
of the slits. The wavelength of light used is (d = distance between
the slits, D = distance between scource and the screen)

MHT CET 2021 23th September Morning Shift
Options:

d2
A. 14D

42
Bo 7D

d2

d2
D. 11D

Answer: B

Solution:
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In the biprism experiment, the formula for the position of dark bands in an interference pattern is given by the
equation:

Yaark = (2n — 1)%

where:

Ydark - Position of the nth dark band

A: Wavelength of light

D: Distance between the source and the screen
d: Distance between the slits

n: Order of the dark band

According to the problem, the 4th dark band is formed opposite to one of the slits. For constructive
interference to form right at a slit, the position can be approximated as:

y=+4
Since we are considering the 4th dark band, n = 4. Substituting into the formula:

Ydark (4) = (2 X4 - 1)%

Therefore:

o,

AD
= (7457
Now, solve for :
d2
A= 5
Thus, the wavelength of the light used in the experiment is:

. . d2
Option B: =~

Question135

In Young's double slit experiment using monochromatic light of

wavelength ')\', the maximum intensity of light at a point on the

screen is K units. The intensity of light at point where the path
A

difference is 5 is

[cos 60° = sin 30° = %}
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Options:

Answer: A

Solution:
The intensity is given by

I = 41, cos? %

Maximum intensity K = 41y when ¢ = 0 when path difference is %, ¢ = 27“

I = k cos? %” = k(—l)2 = %

Question136

If two sources emit light waves of different amplitudes then

MHT CET 2021 22th September Evening Shift

Options:

A. brightness of fringes is less.

B. fringes disappear after short time.

C. fringe width is less.

D. there is some intensity of light in the region of destructive interference.

Answer: D

Get More Learning Materials Here : & m @) www.studentbro.in



Solution:

When considering the interference pattern produced by two sources of light waves, the effect of having
different amplitudes from each source is significant on the pattern's overall intensity but not directly on the
fringe width. Interference patterns are typically characterized by regions of constructive interference (where
the waves add up to produce a brighter region, or fringe) and destructive interference (where the waves
cancel each other out, leading to darker regions or fringes).

Option A, "brightness of fringes is less," might seem like a potential effect of having different amplitudes.
Indeed, if one wave has a significantly lower amplitude than the other, it might lead to a general reduction in
the maximum brightness of the fringes, but this statement is somewhat vague and doesn't specifically
describe the effect of amplitude difference on the interference pattern.

Option B, "fringes disappear after short time," is not accurate. The presence of fringes in an interference
pattern is a result of the coherent phase relationship between the waves and does not directly depend on their
amplitudes. The fringes will not "disappear" over time solely because of differences in amplitude.

Option C, "fringe width is less," is incorrect regarding what we're discussing. The fringe width in an
interference pattern is determined by the wavelength of the light and the geometry of the setup (for example,
the distance between the slits in a double-slit experiment and the distance from the slits to the observation
screen). It does not depend on the amplitude of the waves.

Option D, "there is some intensity of light in the region of destructive interference," directly addresses the
impact of having light waves of different amplitudes. In ideal conditions where two waves have exactly the
same amplitude, the regions of perfect destructive interference would result in completely dark fringes, as the
waves cancel each other out perfectly. However, if the waves have different amplitudes, even in regions of
destructive interference, the cancellation will not be complete, leading to a nonzero intensity in what would
ideally be a dark fringe. This is because the wave with the larger amplitude is not fully canceled out by the
wave with the smaller amplitude.

Therefore, the most accurate statement related to the effect of having light waves of different amplitudes on
an interference pattern is Option D: there is some intensity of light in the region of destructive interference.

Question137

In Young's double slit experiment, the 10" maximum of
wavelength '\;' is at a distance of 'Y7' from the central maximum.
When the wavelength of the source is changed to ')»', 5" maximum

° ° 0 ° Y 0
is at a distance 'Y5' from the central maximum. The ratio 7; is

MHT CET 2021 22th September Morning Shift
Options:

221
A B
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2Xy
C. N
D 2L
Answer: A

Solution:

In Young's double slit experiment, the position of the n!" maximum for a given wavelength can be calculated
using the formula:

_ nAD
Y = d

where:

Y is the distance from the central maximum,

n is the order of the maximum,

A is the wavelength of the light,

D is the distance between the slits and the screen,
d is the distance between the two slits.

According to the given problem:

1. The 10" maximum for wavelength ), is at a distance Y; from the central maximum:

10\, D
Y, = 12D

2. The 5" maximum for wavelength ), is at a distance Y> from the central maximum:

5\, D
Y, = 2

We need to find the ratio %:

10\, D
Y, 7 10N 2
Yz - 5)‘3D _ 5A2 - /\2

Therefore, the correct answer is:

Option A

Question138

A single slit diffraction pattern is formed with white light. For what
wavelength of light the 3" secondary maximum in diffraction
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pattern coincides with the 2"¢ secondary maximum in the pattern

(]
of red light of wavelength 6000 A ?

MHT CET 2021 22th September Morning Shift

Options:

(0}
A. 4500 A
B. 3500 A
C. 4000 A

D. 5000 A

Answer: A

Solution:

Distance of nth maximum y, = (n + %)

1\ XD
Y2 = (2 + —> -
2 a
25A1 — 35)\2
2.5 x 6000 = 3.5,

2.5 % 6000 0
Ay = % ~ 4300 A

AD
a

1\ AD
and y3 = <3+ 5) 2a

Question139

The width of central maximum of a diffraction pattern on a single

slit does not depend upon

MHT CET 2021 22th September Morning Shift

Options:

@g www.studentbro.in



A. frequency of light used

B. width of the slit

C. distance between slit and source
D. wavelength of light used

Answer: A

Solution:

Correct Answer: A. frequency of light used

+” Explanation

For a single-slit diffraction pattern, the angular width of the central maximum is:

Width = E
)

Where:

s A\ = wavelength of light
s g = slit width

So the width of the central maximum depends on:

s " wavelength of light (A)
o o clit width (a)

= " distance to the screen (if linear width is asked)

But it does NOT depend on:

¥ frequency of light
Because:
c
A==
i
Width depends directly on wavelength, not frequency.

Even though A and [ are related, the question asks which parameter the width is independent of.
Thus:
' Central maximum width o wavelength

c* NOT directly dependent on frequency

Question140
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Two coherent sources of wavelength '\' produce steady interference
pattern. The path difference corresponding to 10’ order maximum
will be

MHT CET 2021 21th September Evening Shift
Options:

A.95)

B. 10.5 A

C.9A

D. 10 A

Answer: D

Solution:

Path difference for nth maximum in n\.

Question141

In Young's experiment, fringes are obtained on a screen placed at a
distance 75 cm from the slits. When the separation between two
narrow slits is doubled, then the fringe width is decreased. In order
to obtain the initial fringe width, the screen should be moved
through.

MHT CET 2021 21th September Evening Shift
Options:
A. 150 cm away from the slits.

B. 75 cm towards the slits.
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C. 75 cm away from slits.

D. 150 cm towards the slits.

Answer: C

Solution:

Fringe width X = ’\lel _ )\dD;
b _D D2
dl - Dl . - Dl

Dy =2D; =2 x 75 = 150 cm

Question142

Two coherent sources 'P' and 'Q' produce interference at point 'A'
on the screen, where there is a dark band which is formed between

4th apg 5th bright band. Wavelength of light used is 6000 A. The
path difference PA and QA is

MHT CET 2021 21th September Evening Shift

Options:

A.3.6 x 107* cm
B.3.2x 10 *cm
C.2.4x10"*cm
D. 2.7 x 107* cm
Answer: D

Solution:

The dark band between the 4" and 5% bright band in the 5 dark band. For 5™ dark band, the path
difference is

(5—4)XA=4.51=4.5x 6000 =2.7 x 10~* cm
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Question143

In diffraction experiment, from a single slit, the angular width of
central maximum does NOT depend upon

MHT CET 2021 21th September Morning Shift

Options:
A. ratio of wavelength and slit width
B. distance of the slit from the screen
C. wavelength of light used
D. width of the slit
Answer: B
Solution:
22

Angular width of central maximum 6 = ==

Where a is slit width

Question144

In biprism experiment, 21 fringes are observed in a given region

using light of wavelength 4800 A. If light of wavelength 5600 A is
used, the number of fringes in the same region will be

MHT CET 2021 21th September Morning Shift

Options:

A. 18
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B. 24

C.14

D. 21

Answer: A

Solution:

21 x 22 _ )‘ZD
.-.szli—::m;—égoﬂ =18
Question145

A double slit experiment is immersed in water of refractive index
1.33. The slit separationis 1 mm and the distance between slit and
screen is 1.33 m. The slits are illuminated by a light of wavelength

6300 A. The fringewidth is

MHT CET 2021 21th September Morning Shift
Options:

A.49%x10*m

B.6.3x10*m

C.8.6x10 *m

D.5.8 x 107 m

Answer: B

Solution:
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d=1mm=103m,D=133m
A=63004=63x10"m

-7
Ap = wavelength in water = 6.3 <10 ° m
1.33
AwD 6.3 %107 x1.33
Fringe width X = = . . =6.3x10*m
d 1.33 x 1073

Question146

In a single slit diffraction pattern, the distance between the first
minimum on the left and the first minimum on the right is 5 mm.
The screen on which the diffraction pattern is obtained is at a

distance of 80 cm from the slit. The wavelength used is 6000 A. The
width of the silt is

MHT CET 2021 20th September Evening Shift
Options:

A. 0.096 mm

B. 0.576 mm

C. 0.192 mm

D. 0.384 mm

Answer: C

Solution:

22D
a

Distance between the first minima = —5mm=>5x10"°m

A=60004=6x10"mD=80cm=0.8m
2x6x1077 x0.8

=5x103
a
-7
L 2x6x10 X08  i00 103 m
5x 1073
= 0.192 mm
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Question147

In Young's double slit experiment, with a source of light having

wavelength 63004, the first maxima will occur when the

MHT CET 2021 20th September Evening Shift

Options:

A. path difference is 92004
B. phase difference is n radian

C. phase difference is - radian.

o
D. path difference is 6300A
Answer: D

Solution:

For maxima, path difference = nA

For first maximum, n = 1

.. Path difference, A = 6300 ﬁ

Question148

In Young's double slit experiment, the intensity at a point where the
path difference is % [ A is wavelength of light used] is 'I'. If 'I;' is the

. [ 3 L L ﬂ —_— 3 1 — L
maximum intensity then - is equal to [cos L =Ssin, = \/i}

MHT CET 2021 20th September Evening Shift
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Options:
A.3:2
B.2:3
C.3:4
D.1:2

Answer: D

Solution:

If T’ is the intensity of each wave, then resultant intensity is given by
I = 41’ cos? %

I will have maximum value when cos? % =1

.. maximum intensity, Iy = 41

When path difference is %, the phase difference, ¢ = 5

The resultant intensity, I = 4I'cos? =4I’ x 3 = 2I'

Question149

In Young's double slit experiment, the 'n'"™' maximum of wavelength
'A1'is at a distance 'y;' from the central maximum. When the

wavelength of the source is changed to ')\s’, (%)th maximum is at a
distance of 'y,' from its central maximum. The ratio % is

MHT CET 2021 20th September Morning Shift
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2%
c. 2

A

D. ﬁ
Answer: B

Solution:

D A,D

n:”;, Y, = =
Y1 2\

B DY
Question150

Light of wavelength ')\' is incident on a single slit of width 'a' and
the distance between slit and screen is 'D'. In diffraction pattern, if
slit width is equal to the width of the central maximum then D =

MHT CET 2021 20th September Morning Shift

Options:

2

A<

B.

>

]
[

C.

N
>

D.

SE

Answer: C

Solution:

2)\D

Width of central maximum = ~

2)\D
a
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Question151

In Fraunhofer diffraction pattern, slit width is 0.2 mm and screen is

(0]
at 2m away from the lens. If wavelength of light used is 5000 A then
the distance between the first minimum on either side of the central
maximum is (6 is small and measured in radian)

MHT CET 2021 20th September Morning Shift

Options:
A.2x1072m
B.107!'m
C.102m
D.103m
Answer: D

Solution:

. - -7
Distance between the first minima = 2’(\ID = 225221&_; 2 -10%m

Question152

A graph is plotted between the fringe-width Z and the distance D
between the slit and eye-piece, keeping other adjustment same. The
correct graph is

(A)
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Z/\

O D>
B) 79

O [)>
(C) 7 A

O [)>
M) =z

O D>

MHT CET 2020 19th October Evening Shift

Options:
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A A
B.B
C.D
D.C
Answer: D

Solution:

The fringe width is given by

__ DX
Z =T

As, X and d are constants.
Z x D

So, the graph between Z and D will be a straight line inclined to D-axis, as shown in graph (C).

Question153

The Brewster's angle for the glass-air interface is (54.74)°. If a ray
of light passing from air to glass strickes at an angle of incidence 45°
, then the angle of refraction is

o __ . _ 1
tan(54.74)° = /2,sin 45 = v

MHT CET 2020 19th October Evening Shift
Options:

A.sin"1(v/2)

B. sin (1)

C. sin *(05)

D. sin ! (%)
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Answer: C

Solution:

According to Brewster's law, the refractive index of glass u2 can be determined using the Brewster's angle:
po = tan(i,) = tan(54.74°) = V2

Using Snell's law, we relate the angles and refractive indices:

p1sing = posinr

Given that uy = 1 (for air), ¢ = 45°, and p2 = V2:

1 x sin(45°) = V2sinr

Substituting for sin(45°):

1 .
ﬁ - \/ESIIIT'

Simplifying:
;_ —=sinr
\/§><\/2

sinr = 0.5

Thus, the angle of refraction r is:

r = sin~1(0.5)

Question154

A light wave of wavelength ) is incident on a slit of width d. The
resulting diffraction pattern is observed on a screen at a distance D.
If linear width of the principal maxima is equal to the width of the
slit, then the distance D is

MHT CET 2020 16th October Evening Shift

Options:

2)
A. d

a2
B. 2A
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D.

>

Answer: B

Solution:

The linear width of the principal maxima in a diffraction pattern is given by:

_ 2D)
A==

It is stated that the linear width of the principal maxima is equal to the width of the slit. Therefore, we have:

_ 2D)
d= d

Solving for D, we can rearrange the equation to find:

&
D= 3

Question155

When Wavelength of light used in optical instruments A and B are

4500A and 6000A respectively, the ratio of resolving power of A to B
will be

MHT CET 2020 16th October Evening Shift

Options:
A.9:16
B.16:9
C.7:1
D.4:3

Answer: D

Solution:

Get More Learning Materials Here : & m @) www.studentbro.in



The resolving power of optical instruments is inversely proportional to the wavelength of light used, as
represented by the formula:

Resolving Power ox +

Given that the wavelengths for optical instruments A and B are A4 = 4500 A and Ap = 6000 A, the ratio of
their resolving powers can be calculated as follows:

(Resolving Power )4 _ Ap __ 6000 _ 4

(Resolving Power YB A4~ 4500 T 3

Therefore, the ratio of resolving power for instrument Ato Bis 4 : 3.

Question156

In diffraction experiment, from a single slit, the angular width of the
central maxima does not depend upon

MHT CET 2020 16th October Morning Shift
Options:

A. ratio of wavelength and slit width

B. distance of the slit from the screen

C. wavelength of light used

D. width of the slit

Answer: B

Solution:

In diffraction from a single slit, the angular width of central maxima,
6 =22

where, A\ = wavelength of light used,

and a = width of the slit.

.". Angular width does not depend upon the distance of the slit from the screen.
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Question157

In Young's double slit experiment green light is incident on the two
slits. The interference pattern is observed on a screen. Which one of
the following changes would cause the observed fringes to be more
closely spaced?

MHT CET 2020 16th October Morning Shift
Options:

A. Moving the screen away from the slits

B. Using blue light instead of green light

C. Using red light instead of green light

D. Reducing the separation between the slits

Answer: B

Solution:

The spacing of the interference fringes in Young's double slit experiment can be calculated using the formula:
_ AL
where:

Ay is the fringe spacing, i.e., the distance between adjacent bright or dark fringes on the screen,
A is the wavelength of the light used,

L is the distance from the slits to the screen, and

d is the separation between the two slits.

Given this formula, let's discuss how each option affects the fringe spacing:
Option A: Moving the screen away from the slits

If we increase L, the distance from the slits to the screen, according to the formula, Ay would also increase,
causing the fringes to be more widely spaced, not more closely spaced.

Option B: Using blue light instead of green light

The wavelength of light (\) is a key factor in determining fringe spacing. Blue light has a shorter wavelength
than green light. Decreasing A (by switching from green to blue light) would cause Ay to decrease, according
to the formula. This means the fringes will be more closely spaced, making this option a potentially correct
answer.
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Option C: Using red light instead of green light

Since red light has a longer wavelength than green light, switching to red light would increase A, leading to
an increase in Ay, according to the formula. This would make the fringes more widely spaced, not more
closely spaced.

Option D: Reducing the separation between the slits

Reducing the separation between the slits (d) while keeping the wavelength and the screen distance constant
would cause Ay to increase, according to the formula, thereby spacing the fringes further apart, not closer
together.

Based on this analysis, Option B: Using blue light instead of green light is the correct choice, as it would
cause the observed fringes to be more closely spaced due to the shorter wavelength of blue light.

Question158

When a photon enters glass from air, which one of the following
quantity does not change?

MHT CET 2020 16th October Morning Shift
Options:

A. Velocity

B. Wavelength

C. Momentum

D. Energy

Answer: D

Solution:

When a photon transitions from air to glass, its velocity, wavelength, and momentum do experience changes
due to the optical density and refractive index of the glass, which are different from those of air. However, the
energy of the photon does not change upon entering the glass from air. The energy of a photon is given by the
equation:

B=hf=te,
where FE is the energy of the photon, h is the Planck constant, f is the frequency of the photon, c is the speed

of light in a vacuum, and A is the wavelength of the photon in a vacuum. When the photon enters glass from
air, its speed and wavelength change, but its frequency, f, remains constant, since frequency is determined by
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the source of the light and is not affected by the medium through which the light is traveling. Since the
energy of the photon depends directly on its frequency (and not on its speed or wavelength within the
medium), the energy of the photon remains unchanged during the transition. Therefore, the correct option is:

Option D: Energy

Question159

In Young's double slit experiment fifth dark fringe is formed
opposite to one of the slit. IID is the distance between the slits and
the screen and d is the separation between the slits, then the
wavelength of light used is

MHT CET 2019 3rd May Morning Shift
Options:

AL
B. &

d2
C. 6_D

d2
D. 15D

Answer: B

Solution:

In Young's double slit experiment, the position of the nth dark fringe is determined by the formula:
z,=2(2n-1)%
From this, the wavelength A can be expressed as:

2znd :
A= YSCZ;:IT ”..(l)

Given that the fifth dark fringe is formed directly across one of the slits, we have:
2%5 =d
Substituting n = 5 into Eq. (i), we find:

_ 2z5d
A= BT
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Since 2x5 = d, it follows that:

_ _ dd
A= D(10-1)

Simplifying gives:

_ &
A=0

Question160

The phenomenon of interference is based on

MHT CET 2019 3rd May Morning Shift

Options:

A. conservation of momentum
B. quantum nature of light

C. conservation of energy

D. conservation of charge
Answer: C

Solution:

In interference phenomenon, energy is distributed such that intensity of resultant wave is maximum at some
points and minimum at another points, therefore phenomenon of interference is based on conservation of
energy.

Question161

Light of wavelength ' )\ ' is incident on a single slit of width ' a ' and
the distance between slit and screen is ' D '. In diffraction pattern, if
slit width is equal to the width of the central maximum then ' D 'is
equal to
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Options:

A. &

B. &

C. e

D. &
Answer: B

Solution:

The diffraction pattern due to a single slit is shown below

Y2
Y1
I :
a
! =7
D —» -¥2

Sht Screen

The width of central maximum is given by
2y =202 (i)
where, A = wavelength of incident light.

Here, a = 2y, then from Eq. (i), we get

__ 2D) _ a
a= = = D= N
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Question162

The luminous border that surrounds the profile of a mountain just
before sun rises behind it, is an example of

MHT CET 2019 2nd May Evening Shift
Options:

A. dispersion

B. total internal reflection

C. interference

D. diffraction

Answer: D

Solution:

The luminous border seen around the profile of a mountain just before the sun rises is a result of diffraction.
This optical phenomenon occurs when light waves bend around the edges of an object, in this case, the
mountain. As the sunlight approaches from behind, it diffracts around the mountain's edges, creating a
glowing border.

Question163

In biprism experiment, the distance between source and eyepiece is
1.2 m, the distance between two virtual sources is 0.84 mm. Then the
wavelength of light used if eyepiece is to be moved transversely
through a distance of 2.799 cm to shift 30 fringes is

MHT CET 2019 2nd May Morning Shift
Options:

(]
A.6533 A
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B. 6537 A
o
C.6535 A

D. 6351 A

Answer: A

Solution:

In a biprism experiment, wavelength of the light is given as

A=% 0

where, (3 is the fringe width,

d is the distance between the two sources and D is the distance between the source and eyepeice.
Given, D = 1.2 m,

d=0.84 mm = 0.84 x 103 m and
2.799 x 102
= ——

=9, 1074
20 9.33 x 10

Substituting these values in Eq. (i), we get

~ 0.84x10°x9.33 x 10

A 1.2
— 6.531 x 107 m = 65314
Question164

If a star emitting yellow light is accelerated towards earth, then to
an observer on earth it will appear

MHT CET 2019 2nd May Morning Shift

Options:
A. becoming orange.

B. shining yellow.
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C. gradually changing to blue.
D. gradually changing to red.
Answer: C

Solution:

Due to the doppler's effect of light, when an object moves closer to source the light moves to the blue end of
the spectrum, as its wavelength get shorter. (or frequency increases) Thus, if a star emitting yellow light and
is accelerating towards an observer on earth, it will appear that its colour is gradually changing to blue. So,
option (c) is correct.
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