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SHORT REVISION

=

Iftwo coherent waves with intensity |, and 1, are superimposed with a phase difference of ¢, the resulting
wave intensity is

I=1,+1,+ 2./1,1, cos¢

0] For maxima, optical path difference = ni [optical path = u (geometrical path)] ~
1 1 =X
(i) For minima, optical path difference = (n— > )Lor(n+ 2 A S
2 :
(iii)  Phase difference ¢ = % (optical path difference) P
&
Lo
2. The phase difference between two waves at a point will depend upon §
0] the difference in path lengths of two waves from their respective sources. ( geometrical path difference) &
(i)  therefractive index of the medium (media) ©
(i)  phase difference at source (ifany). g
(iv)  Incase, the waves suffer reflection, the reflected wave differs in phase by © with respect to the incident I~
wave if the incidence occurs in rarer medium. There would be no phase difference if incidence occures ¢
in denser medium.
3. Young's Double Slit Experiment
) p
() Ifd<<D S1ak
AX=S,P-SP=dsin6 B < y
If%<<dthensin 0~ 6 ~tan 0 aswhen P is close to D 50 0 is small. 9 / 0
dy Sz A sin 0
AX = E D
; _dy
(i) For maxima D - ni
or —_ O + % + @ +
y - Yy, = d ) — d ) -

(i)  For minima %y =[n+(1/2)]x

DL 3DA

oY= ot g

, £,50 0N

=
=

AD
Fringe width, § = e

>

Displacement of fringe Pattern

When a film of thickness 't' and refractive index 'u' is introduced in the path of one of the source's of

light, then fringe shift occurs as the optical path difference changes. p

Optical path difference at P. ot
AX=S,P—[SP+ put—t] S
=S,P-SP (u-1)t=y.(d/D) - (n-1t
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(ii)

. e D(un-1t
= The fringe shift is given by Ay = g

Intensity Variation on Screen

Maximum intensity

If 1, is the intensity of light beam coming from eachslit, the

. : . 41
resultant intensity at a point where they have a phase 0
difference of ¢ is
) 2n(dsin 0)
| =4l 2, wherep= ——
o COS* 5, where ) N >
Minimum intensity

fringe width

Interference at thin film
optical path difference =2utcosr

= 2ut (in case of near normal incidence) \

For interference in reflected light \/
Condition of minima 2ut cosr =na r \
I

t

1
Condition of maxima 2ut cosr = (n +E] A
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EXERCISE - |

InaYoung's double slit experiment for interference of light, the slitsare 0.2 cm apart and are illuminated
by yellow light (A = 600 nm). What would be the fringe width on a screen placed 1 mfrom the plane of
slits if the whole system is immersed in water of index 4/3?

In Young’s double slit experiment, 12 fringes are observed to be formed in a certain segment of the <
screen when light of wavelength 600 nm is used. Ifthe wavelength of the light is changed to 400 nm, find &,

the number of fringes observed in the same segment. 8

In the ideal double slit experiment, when a glass plate (refractive index 1.5) of thicknesst is introduced
in the path of one of the interfering beams (wavelength 1), the intensity at the position where the central &
maximum occurred previously remains unchanged. find the minimum thickness of the glass plate. %

One slit of a double slit experiment is covered by a thin glass plate of refractive index 1.4 and the other & o
by a thin glass plate of refractive index 1.7. The point on the screen, where central bright fringe was oo
formed before the introduction of the glass sheets, is now occupied by the 5 bright fringe. Assumlng o
that both the glass plates have same thickness and wavelength of light used is 4800 A, find their thickness. o

Three identical monochromatic points sources of light emit light of wavelength A coherently and in phase E
with each other. They are placed on the x-axis at the points x =—d, 0 and d. find the minimum value of 2
d/A for which there is destructive interference with almost zero resultant intensity at points on the x-axis ©
having x> >d. B R

Aray of light of intensity | isincident on a parallel glass-slab at a point A
as shown in figure. It undergoes partial reflectionand refraction. At each A A \
reflection 20% of incident energy is reflected. The rays AB
and A’ B"undergo interference, Find the ratio I__/1 . .

The figure shows the Young's double slit experiment with a mica sheet of s4|f|*
thickness t and refractive index p, introduced in front of S,. If the mica- } d
sheet is removed from earlierposition and placed in front of S, find the

number of fringes crossing O.

Light of wavelength 520 nm passing through a double slit,
produces interference pattern of relative intensity versus
deflection angle 6 as shown in the figure. find the separationd
between the slits.

Relative Intensity

)

0.75 1 2 3 O (degrees)

In'Young's double slit experiment the slits are 0.5 mmapart and the interference is observed on a screen at
a distance of 100 cm from the slit. It is found that the 9th bright fringe is at a distance of 7.5 mm from the
second dark fringe from the centre of the fringe pattern on same side. Find the wavelength of the light used.

InaYDSE apparatus, d = 1mm, A =600nmand D = 1m. The slits produce same intensity on the screen.
Find the minimum distance between two points on the screen having 75% intensity of the maximum
intensity.

The distance between two slits ina YDSE apparatus is 3mm. The distance of the screen from the slitsis o
1m. Microwaves of wavelength 1 mm are incident on the plane of the slits normally. Find the distance of 2 <
the first maxima on the screen from the central maxima. ©

lasses, Maths : Suhag R. Kariya (S. R. K. Sir), Bhopal Phone : 0 903

The central fringe of the interference pattern produced by the light of wavelength 6000 A is found to shift
to the position of 4™ bright fringe after a glass sheet of refractive index 1.5 is introduced. Find the
thickness of glass sheet.
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Q.2(a) Athin glass plate of thickness t and refractive index  is inserted between screen & one of the slitsin a

Alens (u=1.5) is coated witha thin film of refractive index 1.2 in order to reduce the reflection from its
surface at 2. = 4800 A. Find the minimum thickness of the film which will minimize the intensity of the
reflected light.

Along narrow horizontal slit lies LImmabove a plane mirror. The interference pattern produced by the slit
and its image is viewed on a screen distant 1m from the slit. The wavelength of light is 600nm. Find the
distance of first maximum above the mirror.

Lo
Abroad source of light of wavelength 680nm illuminates normally two glass plates 120mm long that
meet at one end and are separated by a wire 0.048 mm in diameter at the other end. Find the number of §
bright fringes formed over the 120mm distance.

Two coherent sources S, and S, separated by distance 21 emit light of g
wavelength A in phase as shown in figure. A circular wire of radius 'A S
1002 is placed in such away that S S, lies in its plane and the midpoint 4 2
of S, S, isat the centre of wire.Find the angular positions 6 onthe wire w %
for which intensity reduces to half of its maximum value. g
In a biprism experiment with sodium light, bands of width 0.0195 cm are observed at 100 cm fromslit.  _
On introducing a convex lens 30 cm away from the slit between biprism and screen, two images of the E
slit are seen 0.7 cmapart at 100 cm distance from the slit. Calculate the wavelength of sodium light. ~

o

In a two—slit experiment with monochromatic light, fringes are obtained on a screen placed at some &
distance from the slits--Ifthe screen is moved by 5% 10-2 m towards the slits, the change in fringe width &
is 3 x 10-°. If the distance between the slits is 10~ m, calculate the wavelength-of the light used.

109

A monochromatic lightof L = 5000 A is incident on two slits'separated by a distanceof 5 x 10*m. The w
interference patternis seen on a screen placed at a distance of 1 m fromthe slits . Athin glass plate of O
thickness 1.5 x 10® m & refractive indexu = 1.5 is placed between one of the slits & the screen. Find o
Alomiensigh oo Mo o AP ., inthe absence of the plate . Also find the §
lateral shift ofthe central maximum.
List of recommended questions from I.E. Irodov.
5.65, 5.67, 5.69, 5.70, 5.71(a) &.(b),5.72,5.74 to 77,5.79, 5.80
EXERCISE - H

If the slits of the double slit were moved symmetrically apart with relative velocity v, calculate the rate at o
which fringes pass a point at a distance x from the centre of the fringe system formed on a screeny 3,
distance away fromthe double slits if wavelength of light isA. Assumey >>d &d >> .

K. Sir), Bho

Young's experiment. If the intensity at the centre of the screen is I, what was the intensity at the same
point prior to the introduction of the sheet.

One slit of a Young's experiment is covered by a glass plate (i, = 1.4) and the other by another glass
plate (u, = 1.7) of the same thickness. The point of central maxima on the screen, before the plates were
introduced is now occupied by the third bright fringe. Find the thickness of the plates, the wavelength of
light used is 4000 A.

A source S is kept directly behind the slit S, in a double-slit

apparatus. What will be the phase difference at P ifaliquid of <
refraction index p is filled ; (wavelength of light inair isA due to S s P
the source, assume | >>d, D >>d). Td Jor
between the screen and the slits. S, {
between the slits & the source S. In this case find the minimum D

distance between the points on the screen where the intensity is Screen
half the maximum intensity on the screen.

Teko Classes, Maths : Suhag R. Kariya
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Twoslits S, & S, onthe x—axis & symmetric with respect to y-axis are illuminated
by a parallel monochromatic light beam of wavelength 2 . The distance between
the slits is d (>> 1). Point M is the mid point of the line S;S, & this point is

considered as the origin. The slits are in horizontal plane. The interference pattern y
is observed on a horizontal plate (acting as screen) of mass M, which is attached + +
toone end of a vertical spring of spring constant K. The other end ofthe spring S M S
is fixed to ground. At t = 0 the plate is at a distance D(>>d) below the plane of s
slits & the spring is inits natural length. The plate is left fromrest fromitsinitial M2
position . Find the x & y co-ordinates of the nth maxima on the plate as a %K <
function of time. Assume that spring is light & plate always remains horizontal. i
Ina'YDSE a parallel beam of light of wavelength 6000 A is incident §
on slits at angle of incidence 30°. A& B are two thin transparent 9
films each of refractive index 1.5. Thickness of Ais 20.4 um. | =
Light coming through A& B have intensities | & 41 respectively ' I
on the screen. Intensity at point O which is symmetric relative to < | TO 1 o g
the slits is 31 . The central maxima is above O. ////1 I l o .
What is the maximum thickness of B to do so. Assuming thickness //| ? E
of B to be that found in part (a) answer the following parts. Im ~
Find fringe width, maximum intensity & minimum intensity on screen. §
Distance of nearest minima from O. ™
. . L o
Intensity at 5 cm oneither side of O. <
InaYDSE experiment, the distance between the slits & the screen-is 100.m . For a certain distance <
between the slits, an.interference pattern is observed anthe screen with the fringe width 0.25mm. 8
When the  distance between the slits is increased by Ad-= 1.2 mm, the fringe width decreased to §

n = 2/3of the original value. In'the final position, athin glass plate of refractive index 1.5 iskept in front

of one of the slits & the shift of central maximum is observed to be 20 fringe width. Find the thickness of §
the plate & wavelength of the incident light. S
A plane wave of mono chromatic light of wavelength 6000A is.incident on the =
plane of two slits s, and s, atangle of incidence o = (1.8/)°. The widths of s, s, Sc U_)
and s, are w and 2w respectively. A thin transparent film of thickness 4umand \| X
R.I. 3/2is placed infront of s . It absorbs 50% light energy and transmits the N T e
remaining. The interference is observed on the screen. Point O is equidistant \Q ‘ °n
froms, and s,. Ifthe maximum intensity on the screen is | then find e .g
(1) intensity at 0 (i) Minimum intensity Sz 8
(i) fringe width (iv) Distance of nearest maxima from 0 o
(v) Distance of central maxima from 0. (vi) intensity at 4mm from 0 upwards. %

A central portion with a width of d = 0.5 mmiis cut out of a convergent lens having a focal length of 20 5 3
cm. Both halves are tightly fitted against each other and a point source of monochromatic Ilght
(A =2500A) is placed in front of the lens at a distance 10 cm. Find the maximum possible number of 2

interference bands that can be observed on the screen. ~
A screen is at a distance D = 80 cm from a diaphragm having two i e 1
narrow slits S, and S, whichare d =2 mmapart. Slit S, is covered by —>SL“] SIIIzzIi::s j ﬁ
atransparent sheet of thickness t, = 2.5 umand S, by another sheet of s ———-—--------4C ©
thicknesst, = 1.25 umas shown in figure. Both sheets are made of —>—|D SIIoofoiiis 1 g
same material having refractive index p = 1.40. Water is filled in space iy e

between diaphragm and screen. A monochromatic light beam of wavelength A = 5000 A is incident
normally on the diaphragm. Assuming intensity of beam to be uniform and slits of equal width, calculate
ratio of intensity at C to maximum intensity of interference pattern obtained on the screen, where Cis
foot of perpendicular bisector of S, S,. (Refractive index of water, p, = 4/3)
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In a Young's double slit experiment a parallel light beam containing wavelength ., = 4000A and
A, = 5600A is incident on a diaphragm having two narrow slits. Separation between the slitsis d = 2 mm.
If distance between diaphragm and screen is D = 40 cm, calculate :

distance of first black line from central bright fringe.

distance between two consecutive black lines.

A plastic filmwith index of refraction 1.80 is put on the surface ofa car window to increase the reflectivity
and thereby to keep the interior of the car cooler. The window glass has index of refraction 1.60. o
What minimum thickness is required if light of wavelength 600 nm in air reflected from the two sidesof 8
the film isto interfere constructively?

It is found to be difficult in manufacture and install coatings as thin as calculated in part (a) What is the

—
next greatest thickness for which there will also be constructive interference? %
A narrow monochromatic beam of light of intensity | is incident on a glass plate as 2
shown in figure. Another identical glass plate is kept close to the first one & parallel e
to it . Each glass plaate reflects 25 % of the light incident on it & transmits the y >
remaining . Find the ratio of the minimum & the maximum intensities in the interference ©
pattern formed by the two beams obtained after one reflection at each plate. o2
Two coherent monochromatic sources Aand B emit light of wavelength D
A. The distance between Aand B isd = 4A. A i
Ifa light detector is moved along a line CD parallelto AB, what is the |
maximum number of minimaobserved ? T~ —— L.

Ifthe detector is moved along a line BE perpendicular to AB and passing i c E
through B, what is the number of maxima observed ? '
Two identical monachromatic light sources Aand B intensity10-'5\W/m? I

produce wavelength of light 40004/3. A. Aglass of thickness 3mmis A

placed in the path of the ray as shown in fig. The glass hasa variable I 3 ;Zl F

refractiveindexn= 1+ ~/x where x (in mm).s distance of plate from B
left to right.Calculate resultant intensity-at focal point F of the lens. I

Two parallel beams of light P & Q.(separation d) each containing radiations of
wavelengths 4000 A & 5000 A (which are mutually coherent in each wavelength
separately) are incident normally on a prism as shown in figure. The refractive »5—
index of the prismas a function of wavelength is given by the QY—

sin 6=0.8

b
relation, p(A)=1.20 + 2z where LisinA &bisa B ¢

positive constant. The value of b is such that the condition for total reflection at the face AC is just
satisfied for one wavelength & is not satisfied for the other, find the value of b. Aconvergent lens is used
to bring these transmitted beams into focus. If the intensities of the upper & the lower beams immediately
after transmission from the face AC, are 41 & | respectively, find the resultant intensity at the focus.

In the figure shown S is a monochromatic point source emitting light of A
wavelength = 500 nm . Athin lens of circular shape and focal length L, S
0.10 mis cut into two identical halves L, and L, by a plane passing
through adiameter . The two halves are placed symmetrically about the i ©
central axis SO with a gap of 0.5 mm . The distance along the axis from
StoL,andL,is0.15m, while that from L & L,t0Ois1.30m. The Screen
screen at O isnormal to SO . 0.15m 1.30m

If the third intensity maximum occurs at the point Aon the screen, find the distance OA.

If the gap between L, & L, is reduced from its original value of 0.5 mm, will the distance OA increas,
decrease or remain the same ?

Teko Classes, Maths : Suhag R. Kariya (S. R. K. Sir), Bhopal Phone : 0 903 903 7779,

Successful People Replace the words like; "wish", "try" & "should" with "I Will". Ineffective People don't.



Get Solution of These Packages & Learn by Video Tutorials on www.MathsBySuhag.com

O
[EY

©
N

©
w

N N
0 ZE

©
ol

©
o

N
R

(b)

FREE Download Study Package from website: www.TekoClasses.com & www.MathsBySuhag.com
QO

EXERCISE - 111
In aninterference arrangement similar to Young's double- slit experiment, the
slits S, & S, are illuminated with coherent microwave sources, each of frequency
10°Hz. The sources are synchronized to have zero phase difference. The s, . i
slits are separated by a distance d =150.0 m. The intensity I(0) is measured as ; 0
afunction of 0, where 0 is defined as shown . If | | is the maximum intensity then

1(6) for 0<0<90°is given by: [JEE '95] s cé
I0 I0 g

(A) 1(6) = > for 6 =30° (B) 1(6) = n for 6 =90°

(C) 1(6)=1, for 6=0° (D) 1(0) is constant for all values of 6 . -

In'YDSE the separation between slits is 2 x 10-* mwhere as the distance of screen from the plane of slits &
is 2.5 m . A light of wavelengths in the range 2000—8000 A is allowed to fall on the slits . Find the 2
wavelength in the visible region that will have maximum intensity onthe screenat 10 mfromthe central &
maxima. Also find the wavelengths that will have maximum intensity at that point of screen in the infra— &
red as well in the ultra-violet region. [REE'96] ©
A double—slit apparatus is immersed in a liquid of refractive index 1.33 . It has slit separation of 1 mm &
& distance between the plane of the slits & screenis 1.33 m. The slits are illuminated by a parallel <
beam of light whose wavelength in air is 6300 A..
Calculate the fringe width .
One of the slits of the apparatus is covered bya thin glass sheet of refractive index 1.53 . Find the
smallest thickness of the sheet to bring the adjacent minima on the axis.
In Young's experiment, the source is red light of wavelength 7 x 10" m. Whena thin glass plate of
refractive index 1.5 at this wavelength is put in the path of one of the interfering beams, the central bright 2
fringe shifts by 10-*mto the position previously occupied by the 5th bright fringe . Find the thickness of &
the plate . When the source is now ¢hanged to green light of wavelength 5 x 10-"m, the central fringe 8
shifts to & position initially occupied-by the 6th bright fringe due to red light . Find the refractive index of 2
glass for the green light . Also estimate the change in fringe width due to the change in wavelength.
[JEE'97(1)]
InaYoung's experiment, the upper slitis covered by a thin glass plate of refractive index 1.4 while the
lower slit is covered by another glass plate having the same thickness as the first one but having refractive
index 1.7 . Interference pattern is observed using light of wavelength 5400 A . 1t is found that the point
P on the screen'where the central maximum (n = 0) fell before the glass plates were inserted now has
3/4 the original intensity . It is further observed that what used to be the 5th maximum earlier, lies below
the point P while the 6th minimum lies above P. Calculate the thickness of the glass plate.
(Absorption of light by glass plate may be neglected) . [JEE 97 (11)]
A coherent parallel beam of microwaves of wavelength

0903 903

ne

y
A = 0.5 mm falls on a Young's double slit apparatus. The separation |
between the slits is 1.0 mm. The intensity of microwaves is measured on 21
- - -330° d=1.0 mm
screen placed parallel to the plane of the slits at a distance of 1.0m from .~ | l 2
it, as shown in the figure. D-Lom
If the incident beam falls normally on the double slit apparatus, find the Sereen

y—coordinates of all the interference minima on the screen .

If the incident beam makes an angle of 30° with the x—axis (as in the dotted arrow shown in the figure),
find the y—coordinates of the first minima on either side of the central maximum. [JEE 98]

In a Young's double slit arrangement, a source of wavelength 6000 A is used. The screen is placed 1 m 2
from the slits . Fringes formed on the screen, are observed by a student sitting close to the slits. The
student's eye can distinguish two neighbouring fringes if they subtend an angle more than 1 minute of arc.
Calculate the maximum distance between the slits so that the fringes are clearly visible. Using thisinformation
calculate the position of 3rd bright & 5th dark fringe from the centre of the screen. [REE 98]

ko Classes, Maths : Suhag R. Kariya (S. R. K. Sir), B

Successful People Replace the words like; "wish", "try" & "should" with "I Will". Ineffective People don't.



FREE Download Study Package from website: www.TekoClasses.com & www.MathsBySuhag.com

Get Solution of These Packages & Learn by Video Tutorials on www.MathsBySuhag.com
Q.8  Ayoung’s double slit experiment is performed using light of wavelength A = 50004, which emerges in
phase from two slits a distance d = 3 x10-'m apart. Atransparent sheet of thickness t = 1.5 x10-'mis
placed over one of the slits. The refractive index of the material of this sheet isp = 1.17. Where does the

central maximum ofthe interference pattern now appear? [REE "99]
Q.9  Asawave propagates,
(A) the wave intensity remains constant for a plane wave o
(B) the wave intensity decreases as the inverse of the distance from the source for a sphericalwave &,
(C) the wave intensity decreases as the inverse square of the distance from the source for a spherical wave &
(D) total intensity of the spherical wave over the spherical surface centered at the source remains same
at all times. [JEE '99] 8
Q.10 Inawave motiony =asin(kx-wt), y can represent [JEE '99] %
(A) electric field (B) magnetic field (C) displacement (D) pressure =
(o))
Q.11 The Young's double slit experiment is done in a medium of refractive index X
4/3. A light of 600 nm wavelength is falling on the slits having 0.45 mm | y ©
separation. The lower slit S, is covered by a thin glass sheet of thickness SS; T o <
10.4 um and refractive index 1.5. The interference pattern is observed on 5,1 & r~
ascreen placed 1.5 m from the slits as shown [JEE'99] | 2
(@ Find the location of the central maximum (bright fringe with zero path difference) on the y-axis. o
(b) Find the light intensity-at point O relative to the maximum fringe intensity. §
() Now, if 600 nm light is replaced by white light of range 400 to 700 nm, find the- wavelengths of the light o

that form maxima exactly at point O .
[All wavelengths in this problem are for the given mediumof refractive index 4/3. Ignore dispersion]

Q.12 Athinslice is cut out of a glass cylinder along a plane parallel to its axis. The
slice is placed on a flat glassplate as shown. The observed interference fringes
from this combination shall be [JEE'99]
(A) straight
(B) circular Q
(C) equally spaced
(D) having fringe spacing which increasesas we go outwards.

Q.13 Inadouble slit experiment, instead of taking slits of equal widths, one slit is made twice as wide as the
other. Then, inthe interference pattern [JEE '(Scr.) 2000]
(A) the 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.

Q.14 Adqglass plate of refractive index 1.5 is coated with a thin layer of thickness t and refractive index 1.8.
Light of wavelength A travelling in air is incident normally on the layer . It is partly reflected at the upper
and the lower surfaces of the layer and the two reflected rays interfere. Write the condition for their
constructive interference. If A = 648 nm, obtain the least value of t for which the rays interfere
constructively. [JEE '2000]

Q.15 Two coherent light sources Aand B with separation 2 are placed on the x—axis symmetrically about &
the origin. They emit light of wavelength .. Obtain the positions of maxima on acircle of large radius lying o
in the xy-plane and with centre at the origin. [REE2000] ©
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Q.16 Two beams of light having intensities | and 41 interfere to produce a fringe pattern on a screen. The phase
difference between the beams is /2 at point A and = at point B. Then the difference between the
resultant intensities at A and B is [JEE (Scr.) 2001]

(A) 21 (B) 4l (C) 5l (D) 7I
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In ayoung double slit experiment, 12 fringes are observed to be formed in a certain segment of thescreen
when light of wavelength 600 nmis used. If the wavelength of light is changed to 400 nm, number of
fringes observed in the same segment of the screen is given by [JEE (Scr.) 2001]
(A)12 (B) 18 (C)24 (D) 30

A vessel ABCD of 10 cm width has two small slits S, and S, sealed with

identical glass plates of equal thickness. The distance between the slits is _
0.8 mm. POQ is the line perpendicular to the plane AB and passing through P s_|| D
O, the middle point of S, and S,. A monochromatic light source is kept at 40Cmf T 'sgl'o' """ Q
S, 40 cm below P and 2 m from the vessel, to illuminate the slits as shown

in the figure below. Calculate the position of the central bright fringe on the S pl10em |c
other wall CD with respect to the line OQ. Now, a liquid is poured into the vessel and filled up to OQ.
The central bright fringe is found to be at Q. Calculate the refractive index of the liquid.  [JEE'2001]

A point source S emitting light of wavelength 600 nm is placed at a very
small height h above the flat reflecting surface AB (see figure). The
intensity of the reflected light is 36% of the incident intensity. Interference
fringes are observed on a screen placed parallel to the reflecting surface
at a very large distance D fromt. [JEE2002] hI

What is the shape of the interference fringes on the screen? Z ,

Calculate the ratio of the minimum to the maximum intensities in the interference fringes formed near the
point P (shown in the figure).

If the intensities at point P carresponds to a maximum, calculate the minimum distance through whichthe
reflecting surface AB should be shifted so that the intensity-at P again becomes maximum.

1,) screen
1
1
1
1
1
1
s
1
1
]

B

In the adjacent diagram, CP represents.a wavefront and AO and BP, the Q 1
corresponding two rays. Find the condition on 6 for constructive interference /
at P between the ray BP and reflected ray OP. [JEE (Scr.) 2003] oo

3\ A R d

(A) coso = 2d (B) cosd = 2d

A 40
(C) seco —cosb = q (D)sech —cosob = e B
A prism (p, =4/3) -hasan angle of prism A = 30°. A thin film (u; = 2.2) is
coated on face AC as shown in the figure. Light of wavelength 550 nmis incident
on the face AB at 60° angle of incidence. Find [JEE'2003]
the angle of its emergence from the face AC and
the minimum thickness (in nm) of the film for which the emerging light is

. L . C
of maximum possible intensity. B

Ina YDSE bi-chromatic light of wavelengths 400 nm and 560 nm are used. The distance between the
slits is 0.1 mm and the distance between the plane of the slits and the screen is 1 m. The minimum
distance between two successive regions of complete darkness is [JEE' 2004 (Scn)]
(A)4mm (B) 5.6 mm (B) 14 mm (D) 28 mm

In a'Young's double slit experiment, two wavelengths of 500 nm and 700 nm were used. What is the
minimum distance from the central maximum where their maximas coincide again?
Take D/d = 103. Symbols have their usual meanings. [JEE 2004]
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Q.24 InYoung's double slit experiment maximum intensity is | than the angular position where the intensity

|
g becomes 2 IS [JEE' 2005 (Scn)]
&)
g - (&] 1 (Lj - (L] 1 (L]
g (A)sin q (B) sin 3q (C)sin 4 (D) sin d _
2 3
d>3’ Q.25 InYoung’s double slit experiment an electron beam is used to forma fringe pattern instead of light. If ©
2 speed of the electrons is increased then the fringe width will : [JEE' 2005 (Scn)]
= (A) increase (B) decrease o
2. (C) remains same (D) no fringe pattern will be formed %
§ o
™
(@))
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o3 o
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(@) o
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) =
= 7
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) o
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o ANSWER KEY N
% EXERCISE - | ﬂé)
—5 Q.1 0.225mm Q2 18 Q3 2i Q4 8um o
>
G 2(n -1t ?
Q Q5 1/3 Q6 81:1 Q7 ——* Q.8 1.98x102mm ;,,-
> A <
S Q9 5000A Q.10 0.2mm Q.11 35.35cm g
n 9
9 Q.12 4.8um Q.13 (25/24)x10"m Q.14 0.15mm Q.15 141 2
ke o
g costf 2n+1 cos Y 2n+1 g
C)Q.16 + 3 ,n=0,12,3&mn+ n=0,123 2
A
H Q.17 A =5850A Q.18 6000 A Q.19 0,1.5mm
o
LL

Successful People Replace the words like; "wish", "try" & "should" with "I Will". Ineffective People don't.



FREE Download Study Package from website: www.TekoClasses.com & www.MathsBySuhag.com

Get Solution of These Packages & Learn by Video Tutorials on www.MathsBySuhag.com

EXERCISE - 11
X -Dt
Q1 5,V Q2 (@l,= |sec2[%} (b) 4 um
1) nd? B AD
o el v ; Dmin=0"=—"=
SO CN L RV FEAL S
. nAD' . .
Q.4  X-coordinate = T;Y—coordmate=— D', Where D’ = D + Mg/K (1- cosot)
Q5 (@t;=120um (b) B=6mm;1__ =91, 1_ =1(c)p/6=1mm(d) I (at 5cmabove 0) =9I,
I (at 5 cm below 0) = 3l
Q6 A=600nm,t=24pum
Q.7 () 1/3, (i) 19, (iii) 0.6 mm, (iv) 0.2mm downwards , (v) 8mm down, (vi) |
;s Q8 5 Q9 3/4 Q.10 (i) 280 um, (ii) 560 pm
Q11 (a)8.33x10%m, (b)2.5x10"m Q.12 1:49 Q.13 (i)8,(i)4
Q.14 4 x 107 W/m? Q15 8.0x10°A2,9] Q.16 (i) 1mm (ii) increase
EXERCISE - 111
8000
Ql1AC Q.2 4000 A, 8000°A,, Y A, 2000 A Q.30.63mm, 1.575um
0
s Q.4 7um, 1.6, —— um (decrease) Q.5 9.3 um
1 3 6.48 T T
6(@) £ , * b) + —+. — 7 =" —mm, —— mm
Q()\/_\/_()\/Eﬁ Q7T =—1 3% 2.4
Q.8 y=0.085D ; D =distance between screen & slits Q9 AC,D
Q.10 A/B,C Q.11 (a) y=-13/3mm, (b) intensityat O=0.75I _ (c) 650 nm, 433.33 nm
12 A 13 A 14t—L £l ot L—90
Q. Q. Q. T IR b Linimum = 7 nm
R R+3 R R+3 R R+3 R Rv3
Q15 (0,-R), |55 |.RO, |55 LOR) |55 | (-RO)| "5 "5
Q16 B Q17 B Q.18 (i)y=2cm, (ii)p=1.0016
Q.19 (a)circular, (b) 16, (c) 3000A Q.20 B Q.21 0, 125nm
Q22 D Q.23 35mm Q24 B Q25 B
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