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Polarizing filter

5

Polarization
’j“ direction
Light evenly polarised in _
every direction E Direction
5 of ray
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Direction
of propagation

| : Intensity of light after pasing through the analyzer

|_: Intensity of light after pasing through the polarizer

¢ : Angle between the axes of the polarizer

and analyzer




Polarizer Unpolarized hght

Analyzer Polanzer Unpolarized light
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’ ). . ' - cix 3 -
W Plane of vibration: The plane within which the vibrations of the
polarized light are confined s known as the plane of vibration

1t 1S represented by the plane (ABCD) in figure.

WP lane of polarization: It is the plane at right angles to the plane
of vibration and passing through the direction of propagation of
light is known as the plane of polarization. The plane (PORS)
perpendicular to the plane of vibrations i1s called the plane of

8l vVarization.

Plane polarized light: It ma) be defined as the light, in which
‘he vibrations of the light (vibrations of the electric vector) are
y a particular plane.
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polariser 1s incident on a second polaroid (usually called
analyser) the intensity of the light emerging from the
second polaroid in accordance with Malus law will be
given by /, = I, cos*0'

where 0 1s the angle between the transmission axis of the
two polaroids.

\ iy
)
=
o —
e
—
e
o ¢ e
~ - v

Parallel polaroids Crossed polaroids
S0 1f the two polaroids have their transmission axes parallel
to each other, 1.¢., 0" = 0°,

I2 = Il cos-(° = I‘

and 1f the two polaroids are crossed, i.e., have their

transmission axes perpendicular to each other, 6" = 90°.

[, =1 cos*90°=0
So, if an analyser 1s rotated from 0° to 90" with respect
to polariser, the intensity of emergent light changes from
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Q.10 A point source S emuts unpolanized hght unifformly in all directions. At two points A and B, the
ratio r = [, /15 of the intensities of hght 1 If a set of two polaroids having 45° angle between
their pass-axes 1s placed just before poimnt B, then the new value of r will be

N Tee 202

IQ '_r_'p':zIo
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QUESTION

Orange light of wavelength 6000 x 10~ m illuminates a single slit of width
0.6 x 10-* m. The maximum possible number of diffraction minima produced on
both sides of the central maximum is . [JEE Mains 2020]

ATDB.uno

Ans. 200
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QUESTION

An unpolarized light beam is incident on the polarizer of a polarization experiment
and the intensity of light beam emerging from the analyser is measured as
100 Lumens. Now, if the analyser is rotated around the horizontal axis (direction of
light) by 30° in clockwise direction, the intensity of emerging light will be

Lumens. [JEE Mains 2021}
ATDB.uno

Ans. 75
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QUESTION

A source of light is placed in front of a screen. Intensity of light on the screen is 1.
Two Polaroids P, and P, are so placed in between the source of light and screen
that the intensity of light on screen is 1/2. P, should be rotated by an angle of

31
(degrees) so that the intensity of light on the screen becomes B [JEE Mains 2021]

ATDB.uno

Ans. 30
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QUESTION

An unpolarized light beam of intensity 21, is passed through a polaroid P and then
through another polaroid Q which is oriented in such a way that its passing axis
makes an angle of 30° relative to that of P. The intensity of the emergent light is:

[JEE Mains 2022)

ATDB.uno
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31,
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Ans. (3)
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QUESTION

Given below are two statements :
Statement I: If the Brewster's angle for the light propagating from air to glass is 0,

then Brewster's angle for the light propagating from glass to air is 3 - 0.

Statement Il: The Brewster's angle for the light propagating from glass to air is
tan-*(p,) where p, is the refractive index of glass.

In the light of the above statements, choose the correct answer from the options
given below: ATDB.uno [24 January 2023 - Shift 1}

Both Statements | and Statement Il are true.

Statement | is true but Statement 11 is false.

Both Statement | and Statement Il are false.

Statement | is false but Statement Il is true.
Ans: (2)
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QUESTION

As shown in figures, three identical polaroids P,, P, and P, are placed one after
another. The pass axis of P, and P, are inclined at angle of 60° and 90° with respect

W . . . .
to axis of P,. The source S has an intensity of 256 — — - . The intensity of light at point
3
Ois |2 ﬂ / [29 January 2023 - Shift 1]
ATDB.uno

. AN

Ans: (24)
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QUESTION

Two polaroide A and B are placed in such a way that the pass-axis of polaroids are

perpendicular to each other. Now, another polaroid C is placed between A and B
bisecting angle between them. If intensity of unpolarised light is I, then intensity of

transmitted light after passing through polaroid B will be:
(31 January 2023 - Shift 1)

l_o. ATDB.uno

Ans: (3)
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@
N

'n' polarizing sheets are arranged such that each makes an angle 45° with the
proceeding sheet. An unpolarized light of intensity /I is incident into this
R I

arrangement. The output intensity is found to be ", The value of n will be:
|01 February 2023 - Shift 1}

ATDB.uno

Ans: (2)
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QUESTION

Unpolarised light of intensity 32 Wm~? passes through the combination of three

polaroids such that the pass axis of the last polaroids is perpendicular to that of the
pass axis of first polaroids. If intensity of emerging light is 3 Wm=?, then the angle

between pass axis of first two polaroids is ! [10 April 2023 - Shift 1]

ATDB.uno

Ans : (30)




QUESTION

A beam of unpolarised light of intensity |, is passed through a polaroid A and then
through another polaroid B which is oriented so that its principal plane makes an
angle of 45° relative to that of A. The intensity of emergent light is:

30 Jan. 2024 - Shift 1}
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When unpolarized light is incident at an angle o
from air. The reflected ray is completely polarized.
medium is:

o | ©°

60° L2

90° | SO

450 . \

(605

on a transparent medium
e angle of refraction in the
[31 Jan. 2024 - Shift 2]

Ans. (1)

DDDDDDDD




In Young's double shit experiment the shits are 0.5 mm apart and the interference 1s observed on a

screen at a distance of 100 cm from the sht. It 1s found that the 9th bright fringe 1s at a distance of

7.5mm from the second dark fringe from the centre of the fringe pattern on same side. Find the

wavelength of the light used.

-\ N -3
d=SX%I0 o) it ol 2 R
g S

TSX XN | - 3§ XIo
-
ATDB.uno > *'®
A= $X 1D

AR SO00A

I oooooooooooooooooo .uno/StudyPrayas | Unauthorised redistribution is strictly prohibited



I ATDB.uno ATDB.uno | Studyprayas FOR PERSONAL STUDY USE ONLY DO NOT SHARE OR REDISTRIBUTE L ATDBPDRZ

Q. 3.  Light of wavelength 520 nm passing through a double slit, produces interference pattern of relative

intensity versus angular position 0 as shown 1n the figure. Find the separation d between the slits.

lative Intensiny

o+ H (degrees)
2D

-

. b ¥
A\ "-\ - B '
! ——y r 2 . I r]
l " ;/ ~ ‘.. 3 DB u O
: - ’ » ‘ | |

LI 99 x 10 mm
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Q. S. Ina YDSE apparatus, d = Imm, A = 600 nm and D = Im. The shts individually produce same

intensity on the screen. Find the mmmimum distance between two points on the screen having /5%

intensity of the maximum intensity.

&

ATDB.uno
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One shit of a double shit experiment 1s covered by a thin glass plate of refractive index 1.4 and the

other by a thin glass plate of refractive index 1.7. The point on the screen, where central brnight fringe

was formed before the introduction of the glass sheets, 1s now occupied by the 5™ bright fringe.

Assuming that bg ass plates have same thickness and wavelength of light used 1s 4800 A, find
their thickness.

ATDB.uno
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Q . ' wo beams of light having intensities / and 4/ interfere to produce a fringe pattern on a screen. The

phase difference between the beams 1s /2 at point A and «t at point B. Then the difference between

the resultant intensities at A and B 1s ; [HI'T-JEE (Scr.) 2001 ]
(A) 2] (B) 4] (C) 5] (D) 7]

I.= I 42 T * 2 T 4T (T[>
T,= T+4TI+ 2JT 4T AT

ATDB.uno
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Q.

J

A monochromatic light of A =35000 A 15 incident on two shits separated by a distance of 5 x 107 m.

The interference pattern 1s seen on a screen placed at a distance of 1 m from the shits. A thin glass plate

of thickness 1.5 x 10" m & refractive index pu = 1.5 18 placed between one of the slits & the screen.
Find the intensity at the centre of the screen, if the intensity there 1s /_in the absence of the plate. Also

[1ind the lateral shift of the central maximum.

S X |5'><|6—°7’\|) 4
e O = =
SXlo ATDB.upod =0 T-, \3_5-@*‘)%
jfg 4 (D—%
w v = b e l '
S %\]6_\1 \j\. X \Li O
°r = 2X v 2x = Jox gt
A B et X L
gbtréf\\g

[
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When light 1s refracted into a denser medium,

(A) 1ts wavelength and frequency both increase

(B) its wavelength increases but frequency remains unchanged
(C) 1ts wavelength decreases but frequency remains unchanged

(D) 1ts wavelength and frequency both decrease.

ATDB.uno

Downloaded from ATDB.uno/StudyPrayas | Unauthorised redistribution is strictly prohibited.
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In a YDSE, the central bright fninge can be 1dentified :

(A) as it has greater intensity than the other bright fninges.

(B) as 1t 1s wider than the other bright fringes.

(C) as 1t 1s narrower than the other bright fringes.

(D*) by using white light | ad of single wavelength light.

ATDB.uno
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Q. In a Young's double sht experiment, green hight 18 incident on the two shits. The interference pattern 1s

observed on a screen. Which of the following changes would cause the observed fringes to be more

closely spaced? P\L

) Moving the light source further away from the shits.

ATDB.uno
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In Young's double sht experiment, the wavelength of red hight 1s 7800 A and that of blue hght 1s

5200 A. The value of n for which n'" bright band due to red light coincides with (n + 1)" bright band

e ——— e ———————————————

due to blue light, 15 :
(B¥) 2 (C) 3 (D)4

ATDB.uno
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Q. T'wo identical narrow shits §, and S, are illuminated by hight of wavelength A from a point source P.

If, as shown 1n the diagram, the light 1s then allowed to fall on a screen, and if n 1s a positive integer,

the condition for destructive interference at (1S :-
(A) (L, =()=(2n+ 1)A/2 (B) ({,-(,)=(12n+ 1)A/2

(C) (! L) =L+ L) =nA

ATDB.uno



Q . In Young's double slit experiment, the two slits act as coherent sources of equal am

wavelength A. In another experiment with the same setup the two shits are sources of equal amplitude

A and wavelength A but are incoherent. The ratio of the average intensity of light at the midpoint of
- N NTINITTN NN - v -

the screen 1n the first case to that 1n the second case 1s :-
(A)]l:1 (B*)2: 1] (C)4:] (D) none of these

ATDB.uno
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Q. In a Young's double shit experiment, a small detector measures an intensity of illumination mn\ al

the centre of the fringe pattern. If one of the two (1dentical) slits 1s now covered, the measured intensity

will be :-

(A) 2]

ATDB.uno
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Q. In Y DSE, the source placed symmetrically with respect to the shit 1s now moved parallel to the plane

of the slits so that 1t 1s closer to the upper slit, as shown. Then,

(A) the fnnge width will increase and fringe pattern will shift down.

(B) the fringe width will remain same but fringe pattern will shift up.
(C) the fringe width will decrease and fringe pattern will shift down.
w' ) the fnnge width will remain same but fringe pattern will shift down.

ATDB.uno
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In the 1deal double-shit experiment, when a glass—plate (refractive index 1.5) of thickness t 1s introduced

in the path of one of the interfering beams (wavelength A), the intensity at the position where the

central maximum occurred previously remains unchanged. The(minimum) thickness of the

—

glass—plate is :- (TIT-JEE 2002)

|8 L (1) A

ATDB.uno
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In a Young's double-shit experiment, let A and B be the two shits. Films of thicknesses 7, and 7, and

refracuve indices p, and p,, are placed in front of A and B respectively. If p.r, = p 1., the central

maximum will :
( A) not shift (B) shift towards A

(C) shift towards B (D*)option (B), 1t 1,>1,:option (C)if 1, <1,

ATDB.uno
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Q. In a double shit experiment, when the width of one shit 1s made twice as wide as the other in compared
to normat’Y DSE having slits of equal width. Then, in the interference pattern {IEF=JEE(Ser.) 2000]

\(A%7the intensities of both the maxima and the minima increase.
(B) the intensity of the maxima increases and the minima has zero intensity.
(C) the intensity of the maxima decreases and that of the minima increases.

(D) the intensity of the maxima decreases and the minima has zero intensity.

R

ATDB.uno
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Q. It the source of light used 1in a Young's Double Sht Experiment 1s changed from red to blue, then

(A) the fringes will become brighter

(B*) consecutive frineges will come closer

(C*) the number of maxima formed on the screen increases
& NUTIOCT OF THaANTIA TOTTTICSS O WIC SUITCT HILIvasts

(D) the central bright fringe will become a dark fringe.

ATDB.uno
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In a Young's double shit experiment, the two shits act as coherent sources of waves of equal amphtude
A and wavelength A. In another experiment with the same arrangement the two slits are made to act

as incoherent sources of waves of same amphitude and wavelength. If the intensity at the middle point

of the screen in the first case 1s 1, and in the second case 1,, then the ratio 15 [AIEEE-2011]

(3) | (4)0.5

ATDB.uno
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In Young's double shit experiment, one of the shit 1s wider than other, so that the amplitude of the light

{rom one slitis double of that from other sht. If I be the maximum intensity, the resultant intensity |
when they interfere at phase dlt't'crcn«; given by : AIEEE-2012]
|

";‘ (| + 8COs-

(1%) ) (2) =(1+2cos*=) (4) — (1 +4cos-

3 2 S

— (4 + S5cosd) (3)

)
Y

.9 ¢ l .0
S .,

ATDB.uno

Downloaded from ATDB.uno/StudyPrayas | Unauthorised redistribution is strictly prohibited.



I ATDB.uno

Q. &

T'wo coherent point sources 5, and 5, are separated by a small distance 'd’ as shown. The fringes
obtained on the screen will be : JTTEE-Mains 2013]

(1) points (2) straight lines (3) semicircles \ (4] concentric circles
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Q ' Young s double slit experiment 1s carmnied out by using green, red and blue hight, one color at a tume.

The fnnge widths recorded are S, f,. and [, , respectively. Then [HIT-JEE-2012)

ATDB.uno
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Q i In the Young's double shit experiment using a monochromatic hight of wavelength A, the path difference

(1n terms of an integer n) corresponding to any point having half the peak int

. |LJEE Advanced 2013}

16
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Q. A lLight source, which emits two wavelengths A, = 400 nm and A, = 600 nm, 1s used 1n a Young's

double sht expernment. If recorded fringe widths for A, and A, are 3, and 3, and the number of

e

ringes for them within a distance y on one side of the central maximum are m, and m., respectively,

AD [JEE Advanced 2014)

then :- ‘8 -
(AT, > P, o !

(B)m
‘rom the central maximum, 3~ maximum of A, overlaps with 5 minimum of A

-—

(D) The angular separation of fringes of A 1s greater than A,

ATDB.uno
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Q . A Youngs double shit interference arrangement with shts S, and S, 1s immersed 1n water (refractive

index =4/3) as shown in the figure. 1he positions of maxima on the surtface of water are given(y x

3 > 2.9 ) N . . . _ 308
2 =pmA —=d, where A 1s the wavelength of light 1n air (refractive index = 1), 2d 1s the separation
\~a/f__"N\‘——’//—\\‘ﬁ—ﬂf—_—"‘ " . . " .

between the slits and m 1s an integer. The valueof pis. = 4 [JEE Advanced 2015]
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While conducting the Young's double shit expernment, a student replaced the two shits with a large
opaque plate in the x-y plane containing two small holes that act as two coherent point sources
(S, S,) emitting hight of wavelength 600 nm. The student mistakenly placed the screen parallel to the
X-z plane (for z > 0) at a distance D = 3m from the mid-point of S S, as shown schematically in the
figure. The distance between the sources d = 0.6003 mm. The origin O 1s at the intersection of the

screen and the line joining S S.. Which of the following 1s (are) true of the intensity pattern on the
screen [JEE Advanced}ﬂl()]
%_H'\ perbolic bright and dark bands with foci symmetrically placed about O in the x-direction

(BSemu circular bnght and dark bands centered at point O -l [
Ax =& = 6003 XIlo = In 2{-

\g/'\/l'hc region very close to the point O wil) be dark
~ W

0B)) Straight bright and dark bands paralle] to the x-axis




In a Young's double sht experniment, the shit separation d 18 0.3 mm and the screen distance D 1s Im. A

parallel beam of hght of wavelength 600nm 1s incident on the shits at angle a as shown n figure. On the

screen, the point O 1s equidistant from the shits and distance PO 1s 11.0 mm. Which of the following

|JEE Advanced 2019

statement(s) 1s/are correct

(.36
(1) For u degree, there will be destructive interference at point Q.

(2) Fringe spacing depends on o

().36
(3) For u degree, there will be destructive interterence at point P

-
»

(4) For a =0, there will be constructive interference at point |
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Total geometric path difference For point P is

AX = dsina + _Yg
D

For option (A)

- 0.36
n

then Ax = 3900 nm d=0.3mmand OP = 11 mm

A . =600nm=6x10"m
or (2n—1)-2- = AX

1 degree,

e ) = 1 m =

(for destructive interference) For option

n=7y¢

Ax, = 0 and _)L‘_’_ =3300nm
D

For option
as (a = 0) (destructive Iinterference at P)

If o= L degree
n

Fringe width in all the above case remain unchanged

Then Ax, = da = 600 nm
or A, =na. (forn=1)

(Constructive interference)
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QUESTION

Monochromatic light of wavelength 500 nm is used in Young's double slit
experiment. An interference pattern is obtained on a screen. When one of the slits

is covered with a very thin glass plate (refractive index = 1.5), the central

maximum is shifted to a position previously occupied by the 4th bright fringe. The
thickness of the glass-plate is lm. [09 Apr. 2024 - Shift 2]

‘-&— %B@-‘&”O_D_:‘-}-F:q-/\ﬁ

— ——

A
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As shown in the figure, in Young's double slit experiment, a thin plate of thickness
t = 10pum and refractive index p = 1.2 is inserted infront of slit S,. The experiment is
conducted in air (0 = 1) and uses a monochromatic light of wavelength
A = 500 nm. Due to the insertion of the plate, central maxima is shifted by a distance

of xBO B, is the_fringe-width before the insertion of the plate. The value of the x
1S . (01 February 2023 - Shift 2}
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In Young's double slit experiment, two slits S, and S, are 'd’ distance apart and the
separation from slits to screen is D (as shown in figure). Now if two transparent
slabs of equal thickness 0.1 mm but refractive index 1.51 and 1.55 are introduced in

the path of beam (A = 4000A) from S, and S, respectively. The central bright fringe
spot will shift by number of fringes. [30 January 2023 - Shift 1]

i = @Au_‘)‘h,-@i“)%

N . :
5
f/ Screen
v
5

Ans:(10)
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In young s double slit experiment performed using a monochromatic light of
wavelength A, when a glass plate (in = 1.5) of thicknesis introduced in the path
of the one of the interfering beams, the intensity at the position where the central

maximum occurred previg amains unchanged. The value of x will be:
ax= 4% L m-Yt [JEE Mains 2022]
> " ATDB.uno
nX= -y x X
x = N N
ol e 2N
M= by

Ans. (2)
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In the Young's double slit experiment, the distance between the slits varies in time
as d(t) =d, + a, sinot; where d,;, ® and a, are constants. The difference between the
largest fringe width and the smallest fringe width obtained over time is given as:

P < KB ‘3 o 13 . |JEE Mains 2021|
2AD(d,) d max d-a,
(dg — ap) B . ATDB.uMO,
= e d,+a,
(d§ — ag) Aw 'AD A D
‘ 5 ~ _ AD Bevay _(d,
é[—)-ao Ao O\DJ“Q N 3 Q - Q?\ —q") :
% . A —Q§>
L §~a1 Ans. (2)




PARAGRAPH I

In & Young s double shit expenment, cach of the two shits A and B, as shown in the higure, are oscillating
about therr hixed center and with a mean separabion of 0.8 mm. | he distance between the shits al time 718 \/

iIseh 33 «! { L) 8+ t'~‘ SINwi) mm '.\!H.'IC (W UUs !.u] h : lhg ch\!.l!i\\' 1) llu' screen rom ”I\' \‘IY\ 1S

| m and the wavelength of the hght used 10 Huminate the shits s 6000 A The interference pattern on the

screen changes with tme, while the central bright Inmnge (zeroth Innge) remans hixed at pomt O

JTeg A 202484

Q. 14 | he 8™ brnight Innge above the point O oscillates with time between two extreme positions. The

( \\'P.H.HH'HX\'.'.\ oen these two extreme positiions, i mucrometer (ym) NS




Y N
PARAGRAFPH I M

In a Young's double shit expennment, cach of the two shits A and B, as shown n the hgure, are oscillating
about theiwr hixed center and with a mean separation of 0.8 mm. 'he distance between the shits at tme 7 1S

given by d = (0.8 + 0.04 sin wt) mm, where w = 0.08 rad s . The distance of the screen from the slits is

| m and the wavelength of the hght used 10 tlluminate the shits 1s 6000 A, The interference pattern on the
screen changes with time, while the central bright fringe (zeroth fnnge) remains fixed

= BAD _ 8AD
A (-gT'oq-Sinw{)

\/_.
o{ ~

\\

——

Q.15 I he maximun (um\\ at which the 8 bright Innge will move 1s
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