PHYSICS

Q.1

Q.2

Sol.

Q3

Two monochromatic waves each of intensity |
have a constant phase difference of ¢. If these
waves superpose, then the intensity of the resultant
wave is -
(A) 41

(C) 4l cos? ¢

(B) 41 cos ¢
(D) 4 cos? (¢/2)  [D] Q4

A thin convex lens & thin concave lens of focal
length of magnitude f each are cut into two halves
and pasted together. If a coherent parallel beam of
light is incident on the combination and intensity Q5
of incident light is | & focal length f = 2.25 A is

same for both lens, then —

|

(A) Total number of maxima excluding maxima
at infinity is 10

(B) Total number of maxima excluding maxima Q6
at infinity is 9

(C) Intensity at point O is 4l

(D) Intensity at point O is zerg

Sl ,"’

Q7

Thered@re two sources S; & So.

S S
—_
2f = 4.5\

at point O minima will form

‘o AX = 4.5\

at infinity Ax =0

In Young's double slit experiment % = 10* and

wavelength of light is used 6000 A. At a point P Sol.
on the screen resulting intensity is equal to the

intensity due to individual slit lo. Then the
distance of point P from the central maximum is
(A) 2 mm (B) 1 mm

(C) 0.5mm (D) 4 mm [A]

Young's double slit experiment is~made jin a
liquid. The 10" bright fringe in liquithlies where
6" dark fringe lies in vacuufm, The ‘refractive
index of the liquid is approximately’-

(A) 1.8 (BNL.54

(C) 1.67 (D) 1.2 [A]

Consider an~interference pattern between two
coherent sources,) If 11 and I, be intensities at

points\where the phase difference are § and 2—;

respectively, then the intensity at maxima is -

2
31,1, 3|1

2

@) 2%

(©) (D) [C]

The interference pattern is obtained with two
coherent light sources of intensity ratio n. The

| 1
value of -TBx__mn

is -
max + min
n+1 n-1
©) O 2 Al
Jﬁ+1 Jn-1

White light is incident normally on a glass surface
(n = 1.52) that is coated with a film of
MgF: (n = 1.38). For what minimum thickness of
the film will yellow light of wavelength 550 nm (in
air) be missing in the reflected light —

Mg F,
glass
(A) 99.6 nm (B) 49.8 nm
(C) 19.6 nm (D) 10.6 nm [A]
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Q38

Sol.

Q9

Sol.

_\
L

hﬂg'ﬁ
st= [2m+1} A
2 n
= Fortmin m=0
-7
tmin = A = EE?Ei}Q——': 99.6 nm

4n~ 4x1.38

In a YDSE experiment, lo is given to be the intensity
of the central bright fringe & f is the fringe width.
Then, at a distance y from central bright fringe, the
intensity will be -

(A) o cos (%J (B) Iocosz[%yj

2ny Ty
C) l,coy == D) l,cos| ==
©) 1o B j (D) 1o (ZBJ Q.10
Bl sl
7
y
| v
S,
_y _2n _2ny
AX= = = Ad= — X AX =4—=
B Y g Sol.
lnet = 1 + 1 + 21 cos Adp
=2l (1+ CO{EJJ = 4V cos? [n_yJ
B B
= 1o cos? (”—yj [~ 1o =4I]
B
The™maximum intensity in Young's double-slit
expetiment is lo. Distance between the slits is Q.11

d=5%, where A is the wavelength of
monochromatic light used in the experiment.
What will be the intensity of light in front of one
of the slits on a screen at a distance D = 10d?

® 2 ®

© 1o ©) 2 Al

| 10d 5
A
X__
d | 2
2 2
Ax atP = EES = EL_ = __£§zg___
D 2D  2x10xd
__ ) 2
2x10 x5 4

Z&¢ = EéE.xzxx = ZE
A 2

IO
lo=4l = | = 2
0 4

|
lnet= LFT=20] \/Tcosg:ZI :30

In \Young's double slit experiment the
y-coordinates of central maxima and 10" maxima
are 2 cm and 5 cm respectively. When the YDSE
apparatus is immersed in a liquid of refractive
index 1.5, the corresponding y-coordinates will
be -

(A)2cm,7.5¢cm

(C) 2cm, 4cm

(B)3cm,6cm
(D) 4/3 cm, 10/3 cm

C

k}lter immersing, no change in central maxima in
air, separation "between central maxima & 10"
maxima = 5cm —-2cm = 3cm = 10% in liquid,

separation between central maxima & 10" maxima =

10D_7‘:102& = 10D /15 = 3C—m:ZCm.
d d 15

So new co—ord#nate of 10" maxima = 2cm + 2cm
=4cm

Two waves of light in air have the same
wavelength and are initially in phase. They then
travel through plastic layers with thickness of L
= 35 um and Lz = 5.0 um and indices of
refraction n; = 1.7 and n, = 1.25 as shown in
figure. The rays later arrive at a common point.
The longest wavelength of light for which
constructive interference occurs at the point is —

WAVE NATURE OF LIGHT



Q.12

Sol.

Q.13

Sol.[B]

Q.14

Sol.

Ly
o N2
—
L,
(A) 0.6 um (B) 1.2 um
(C) 2.4 um (D)0.3um  [B]

The wave front of a light beam is given by the
equation x + 2y + 3z = C, (where C is arbitrary
constant) then the angle made by the direction of
light with the y - axis is-

(A) cos™ % (B) sint %
(C) cos™ % (D) sin™? % [C]

Here direction of light is given by normal vector
A=i+2j+3k
.. angle made by the A with y— axis is given by

2 2
12422432 14

cosp =

In Young's double slit experiment, 12 fringeS«are
observed by light of . = 600 nm in a certain Segment
of the screen. If wavelength is changed“o 400 nm

then number of fringes in the same segment will be -

(A) 12 (B) 18 (C)4 (D) 30
N1 = NoAo

12 x 600 = n, x 400

n, =18

The contrast\in the fringes in any interference
pattern depends on -

(A) Fringe width

(B) Wavelength

(C) Intensity ratio of the sources

(D) Distance between the sources [C]

Fringe visibility gives the contrast of the fringes

given by

Q.15

Sol.

Q.16

Sol

Q.17

e 2171,

S 1+ /1,

Young's double slit experiment is made in a liquid.
The 10" bright fringe in liquid lies where 6 dark
fringe lies in vacuum. The refractive index of the
liquid is approximately-
(A)1.8 (B) 1.54
(C) 1.67 (D) 1.2
[C]
10 B1=10 x D
ud
in liquid
AD

BZZT

6B2 = 101
6AD<_\10%D

d ud
10
= = =1.67
H="g

Two coherent point sources Sy and S vibrating in
phase emit light of wavelength A. The separation
between the sources is 2i. The smallest distance
from S, on a line passing through S, and
perpendicular to S;S; where a minimum intensity
occurs is -

® L ®

[A]

151

A
; ©3

© 2

3L

SiIP-SP = 2
3A

or VA +x* _,_ 2

On solving S 2 S
7

x=12

— —

Consider a usual set-up of Young's double slit
experiment with slits of equal intensity as shown
in the figure. Take 'O as origin and the Y axis as
indicated. If average intensity between y; = 4—5

and y; = 7;—2 equals n times the intensity of

WAVE NATURE OF LIGHT



Sol.

Q.18

Sol.

maximum, then n equal is (take average over

phase difference) -

Sy y
-+
dp----m-mmmmmnmeed 0
¥s,

(A) l(l-i-gj (B) 2 (:ng
2 T T

© (l+gj (D) 1(1—E]
T 2 i
[A]
Phase difference correspnding to y; = _77[ and

that for y, = + g

Average intensity between yi1 and y»
nl2

1 2( ¢
- I I max COS (Ejdd)
-n/2
(t+2)
2n

- Imax

Hence required ratio = % (1+gj
T

In young double slit experiment %: 104.and
wavelength of light is used 6000 A \At'a.point P
on the screen resulting intengity, is equal to the

intensity due to individual slit\lo. Fhen the distance
of point P from the centralmaximum is-

(A) 2 mm (B) 1 mm
(C) 0.5 mm (D) 4 mm
[A]
lo = loé 1p + 21g COS¢
¢ =\220°
W 2T

0573
AX = J&-x EEE = zi

2r 3 3
ax= ok

D 3

-7
104 6000 x10
3

X=2mm

Q.19

Sol.

Q.20

In a young double slit apparatus the screen is rotated
by 60° about an axis parallel to the slits. The slits
separation is 3 mm, slit to screen distance (at central
fringe) is 4m, & wavelength of light is 450 nm. The
separation between the 3" dark fringe on the either
side of central fringe is -

(A)6 mm (B) 8 mm
(C) 443 mm (D) 243 mm
[A]

2/
/ X:x cos 60°
2

L

dxcos60

AxatR = =25\

= 2.5\ xDx2 _ 5.D
d d

distance between two 3" dark fringe on either

side =2x = %

In an interference pattern of a point we observe
16" bright fringe for A, = 6000 A. What order will
be visible if the source is replaced by another
bright fringe A, = 4800 A?

(A) 12 (B) 20 (C) 18 (D) 24
Sol. [B] The distance of a bright fringe from zero order
fringe is given by x, = D
2d

Q.21

Then at a given point n A is constant nii; = N2,

N = niAy _16x6000 _ 20
Ay 4800

In a Young's double slit experiment, the fringe

width is found to be 0.4 mm. If the whole

apparatus is immersed in water of refractive index

(4/3), without disturbing the geometrical
arrangement, the new fringe width will be -

(A) 0.30 mm (B) 0.40 mm

(C) 0.53mm (D) 450 microns  [A]

WAVE NATURE OF LIGHT



Q.22 Monochromatic green light of wavelength 5 x 10~
7 m illuminates a pair of slits 1 mm apart. The
separation of bright lines in the interference
pattern formed on a screen 2 m away is -

(A) 0.25 mm (B) 0.1 mm
(C) 1.0 mm (D) 0.01 mm [C]

Q.23 The width of a certain spectral line at 500 nm is 2
x 102 nm. Approximately what is the largest path
difference for which interference fringes produced
by this light are clearly visible?

(A) 104 cm (B) 2x 10*cm
(C)3x10%cm (D)4 x10%cm [C]
Sol. The coherence length I is given by
2
he - 1.25 x 103 cm.
AN

If the optical path difference is about a quarter of I, 3
x 1074 ¢cm, we can observe the fringes clearly.

Q.24  If one of the two slits of a Young's double slit

experiment is painted over so that it transmits half

the light intensity of the other, then —

(A) the fringe system would disappear

(B) the bright fringes will be more bright & dark
fringes will be more dark

(C) the dark fringes would be bright and bright
fringes would be darker

(D) bright as well as dark fringes would be‘darker

(€]

7]

lex < Imax; Dpin > Imin

Sol. Let I, = a2, I, =b?

lrex _ (@+b)2 I
&_(a—b)z A
min

Im'n

Comparingéthem, we get
Therefore the answer is (C).

Q.25 dwo/lamps of 2000 and 1000 candle power

respectively are suspended 30 ft above the ground
and are 100 ft apart. Find the intensity of
illumination at a point on the ground in line with
the lamps between them and 40 ft from the base
of the more powerful lamp —
(A) 0.48 ft-candle
(B) 0.58 m-candle
(C) 0.58 ft-candle
(D) 0.38 ft-candle

| = L, cos6, + L,cosB, _ Lih N L,h
2 r2 oo

[C]

Sol.

30 ft

Q.26

Q.27

Q.28

L, = 1000

r, = 67.08ft

30 ft
[5)
40 ft & 60 ft >
Fig.
| = 2000><30+1000x330: 0.48 +¥9.1 = 0.58 ft-
503 (67.08)
candle

Therefore the answer iSYC).

The central fringeNof the interference pattern
produced byt light,of wavelength 6000 A is found
to shift to the“pesition of 4th bright fringe after a
glass-plate_of refractive index 1.5 is introduced in
path ‘of ope of beams. The thickness of the glass
plate would be —
(A)y4.8 um

(C) 14.98 um

(B) 8.23 um

(D)3.78um  [A]

Young’s double slit experiment is made in a
liquid. The 10" bright fringe in liquid lies where
6" dark fringe lies in vacuum. The refractive
index of the liquid is approximately :
(A)1.8 (B) 1.54 (C) 1.67
[A]

(D) 1.2

In the diagram shown, the separation between the
slit is equal to 3A, where X is the wavelength of
the light incident on the plane of the slits. A thin
film of thickness 3\ and refractive index 2 has
been placed in the front of the upper slit. The
distance of the central maxima on the screen from
Ois:

—

S
—

—>
S,
—

A

(A) D
(C) AD/d

(B) »d/D
(D) none of these
[A]

WAVE NATURE OF LIGHT



Q.29

Q.30

Q.31

Sol. [C]

Q.32

Q.33

What happens to the fringe pattern if in the path

of one of the slits a glass plate which absorbs

50% energy is introduced -

(A) The bright fringes become bright and dark
fringes become darker

(B) No fringes are observed

(C) The fringe width decreases

(D) None of the above D]

The Young's double slit experiment is performed
with blue and with green light of wavelengths
4360 A and 5460 A respectively. If X is the
distance of 4" maximum from the central one,
then -

(A) X (blue) = X (green)
(B) X (blue) > X (green)
(C) X (blue) < X (green)
(D) X(blue) 5460

= [C]
X(green) 4360

In YDSE, we get 60 fringes in field of view for
light of wavelength 4000 A. If we use light of
wavelength 6000 A, the number of fringes
obtained in the same field of view are -
(A)60 (B)90 (C)40 (D)15
NiA1 = NoA;

60 x 4000 = n, x 6000

n, =40

In order that a thin film of ol floating on the
surface of water should\show colours due to
interference, theythickaess of the oil film should
be of the order of ¥
(A) 100 A
(©) I'mm

(B) 10,000 A
(D)1cm [B]

When interference of light takes place -

(A) Energy is created in the region of maximum
intensity

(B) Energy is destroyed
maximum intensity

(C) Conservation of energy holds good and
energy is redistributed

(D) Conservation of energy does not hold good

[C]

in the region of

Q.34

Q.35

Q.36

Q.37

Sol.

Q.38

A thin transparent sheet is placed in front of a
Young's double slit. The fringe-width will -

(A) increase (B) decrease

(C) remain same

(D) become non-uniform [C]

In an interference experiment monochromatic

light is replaced by white light, we will see -

(A) uniform illumination on the screen

(B) uniform darkness on the screen

(C) equally spaced white and dark bands

(D) a few coloured bands and, then uniform
illumination [D]

In a two slit experiment\withwhite light, a white
fringe is observed=gn a=screen kept behind the
slits. When the screen is moved away by 0.05 m,
this white fringe«

(A) does net move at all

(B) gets displaced from its earlier position
(C)becomes coloured

(D) disappears [A]

light of wavelength 5880A is incident on a thin
glass plate (n = 1.5) such that the angle of
refraction in the plate is 30°. The minimum
thickness of the plate, so that it appears dark in
the reflected light will be -

(A) 2940 A (B) 4074 A

(C) 2263 A (D) 3394 A [C]

o7
d IﬁO 0°: 309

|

For destructive interference
p (2d sec 30°) — 2d tan 30° sini = nA

By snell's law 1 sini = %sinSO" = %

g = 20
3V3
2)
Omin = —= =~ 2263 A
min 3\/5
Altier 2ud cos r = ni for destructive

interference.

The double slit experiment of Young has been
shown in figure. Q is the position of the first

WAVE NATURE OF LIGHT



Q.39

Q.40

Q.41

bright fringe on the right side and P is the 11%"
fringe on the other side as measured from Q. If
wavelength of the light used is 6000 A, S,B, will

be equal to —

?1 ® Q
B
d (0]
| 6 = 30°
S,
P
(A)6x106m (B)6.6 x106m

(C)3.138 x 107 m (D) 3.144 x 10" m

[A]
In a Biprism experiment, if the wavelength of red
light used is 6.5 x 10~ m and that of green is
5.2 x 107 m, the value of n for which (n + 1)t
green bright band coincides with the nth red bright
band for the same setting is given by -
(A) 2 (B)3 €4 (D)1
[C]
The slits in a Young's double slit experiment have

equal width and the placed
symmetrically with respect tol thewslits. The

source{ is

intensity at the central fringe s Iy If one of the
slits is closed, the intensity,at this point will be -
(A) g (B) 1/4 (C) 1512 (D) 41,

[B]
In a YDSE(experiment if a slab whose refractive
index can be varied is placed in front of one of the
slits theh the variation of resultant intensity at
mid*point of screen with ‘p’ will be best
represented by (u>1). [Assume slits of equal
Width and there is no absorption by slab]

| S

lo lo

(A) (B)

Q.42

Q.43

Sol.

Q.44

.T .T
© ®
i p— i

1 1 p—

[C]

If the first minima in a Young’s slit €xperiment
occurs directly infront of one (of, the” slits.
(distance between slit & screemD = 12 cm and
distance between slits d~= 5 em) then the
wavelength of the radiation tsed is:

(A) 2cmonly (B) 4 cm only

(C) 2m, gcm, 2 ém (D) 4 cm, ﬂcm, f cm
3 5 3 5
[C]

A plane,menochromatic light falls on a diaphragm
nermallyyon two slits separated by a distance of
2.5Nmm. The fringe pattern formed on a screen at
T*mrdistance displaces due to glass plate (u = 3/2)
of thickness 10 pum placed in front of one slit.
Then value of displacement is -

(A) 1 mm (B) 2 mm

(C) 3mm (D) 4 mm [B]

Shift = (u—1)t. %

[3 ) 10x10°x1
= —-=-1(x — =
2 25x1073
=2 mm

In the figure shown, a parallel beam of light is
incident on the plane of the slits of a Young’s
double slit experiment. Light incident on the slit,
S1 passes through a medium of variable refractive
index p= 1+ ax (where ‘x’ is the distance from
the plane of slits as shown), up to a distance’/’
before falling on S;. Rest of the space is filled
with air. If at ’O’ a minima is formed, then the
minimum value of the positive constant a (in

terms of ¢ and wavelength ‘A’ in air) is:
310 = Szo

==

(6]
5
—>—| Screen
A A
A) — B) —
® = ®

WAVE NATURE OF LIGHT



Q.45

d

ZZ

© w (D) None of these [B]

In YDSE experiment, the separation between the
slits is equal to 3\ where A is the wavelength of
the light incident on the plane of the slits. A thin
film of thickness 2A and refractive index 2 has
been placed in front of the upper slit. Location of

central maxima on the screen is —

sl

=3\ 0

S,

D>>d Screen
(A)D/3 (B)D/2 (C) 2D/3 (D)D
Sol. [C] de: Ax=(pn-1t
D
= —(n-Dt
Y= (TR
D 2

Q.46

Q.47

=—(2-1)2r==D
37»( ) 3

In a double slit experiment, instead.of\taking slits
of equal widths, one slit is madetwice asWwide as
the other. Then, in the interference pattern —

[1DT — JEE 2000]
(A) the intensities of both‘the Taaxima 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 [A]

Two beams of light having intensities | and 4 |
interfere to produce a fringe pattern on a screen.
The phase difference between the beams is n/2 at
point A and r at point B. Then the difference
between the resultant intensities at A and B is —
[1IT-JEE 2001]
(A)21
©)51

(B)41

D)71 [B]

Q.48

Q.49

Sok[C]

Q.50

In the ideal double-slit experiment, when a glass-
plate (refractive index 1.5) of thickness t 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. The minimum
thickness of the glass-plate is —

[T -2002]
(A) 2n (B) 213
(C) A3 (D) A [A]

When a thin transparent sheet of refractive index
3. -
p= ) is placed near4one“ef, the slits in young

double slit experiment, the intensity at the centre
of the screep*reduces to half of the maximum
intensity. <The_ mihimum thickness of the sheet
should be. -

A A A A
A== B) — C) — D) —
(A) " ()8 ()2 ()3
bpew = 21
I+1+2lcos¢=2I
cos =0
=T
=7
AX:&

4

Ax at screen centre = (u— 1)t

o

t:&
2

Consider the set up shown in the figure. The
source S is d/2 distance below the optical axis
and the optical axis is equal distance below the
central line. The separation between slits is d. The
position of the central maxima on the screen is- (D
>>> ()

S
Central line
Si
o f D
(A) Dd/2f (B) Dd/f

WAVE NATURE OF LIGHT



(C) Dd/3f

(D) None of these

PAXZO

Screen

AX = AS; + S1P - S,P
=dsind — d—X=0
D

2f D

dD

X= —

2f

(D) No interference.

AX d<<<D

WAVE NATURE OF LIGHT



PHYSICS

Q.1

Q.2

Q3

Sol.

In Young's double slit experiment set-up with
light of wavelength A = 6000 A, distance
between the two slits is 2 mm and distance
between the plane of slits and the screen is 2 m.
The slits are of equal intensity. When a sheet of
glass of refractive index 1.5 (which permits
only a fraction n of the incident light to pass
through) and thickness 8000 A is placed in front
of the lower slit, it is observed that intensity at a
point, P, 0.15 mm above the central maxima
does not change. Find the value of n.

[0.21]

In Young's double slit experiment mixture of
two light wave having wavelengths A, = 500 nm
and

Ao = 700 nm are being used. Find the position

next to central maxima, where maximas due to
both waves coincides.

(Given % =1000) [0003]

In a modified YDSE the region between screen
and slits is immersed in a liquid whose

refractive index varies with time as p, = g - %

until it reaches a steady state value % ~Aglass
plate of thickness 36 um and refractive _jindex
g is introduced infront of ahe, the slits. The

speed of the central maxitna‘when it is at O is
........ x 103 mfs [0003]

d Sll _______ __PAXZO
b=y

AXat P = (S2P — t)iiquid + tglass — S1Pliquid

tx
AX = y_d+ (ﬁ_tJ
D He liquid

Ax=0

yo DU/ BoH | D[ 4-T
d 1 d |10-T

Q.4

Sol,

Q.5

central maxima will be at 0 when y = 0 i.e. at

T =4. Find ﬂ at T =4sec
dT

Consider the interference at P between waves
emanating from three coherent sources“in,same
phase located at S, S; and Ss. If intensity due
to each source is lp = 12 WIm&_at’P and

2
d—: &then resultant intensity'at P will be (in
2D 3
W/m?). [0036]
Sio------------- P
d I
S2
d
S, Screen
le D>od >

""""""" Pf
ﬁ
2
___________ '
2
S,P-S;P=dsin0; =d. M: d_: &
D 2D 3
2
SsP—S;P =dsin6;=d %: i:x
D 2D

4y
120°

IResuttant = lo + 4lo + ZN/E 4|0 c0s120°
= 3|o

In a YDSE (young double slit experiment)
screen is placed 1 m from the slits wavelength
of light used is 6000 A. Fringes formed on the
screen are observed by a student sitting close to
the slits. The student's eye can distinguish two
neighboring fringes, if they subtend an angle

WAVE NATURE OF LIGHT



Sol.

Q.6

Sol.

Q.7

more than 1 minutes of arc. Calculate the

maximum distance between the slits, so that

fringes are clearly visible. (give are in mm).
[0002]

Angular fringe width 6 :%

_ A
d
According to the given condition
A i
>

d = 180x60

- 6x1077 x180 x 60
Y

dmax = 2.06 x 103 m

Omax = 2.06 mm

d

A parallel beam of white light falls from air on
a thin film in air whose refractive index is equal
to /3.The angle of incidence i = 60°, what

must be the minimum film thickness (in
nanometer) if the reflected light is most intense
for . = 6000 A ?

1sin 30° = J§ sinr
=r=230°
1 1

1
1

r
1
t w={3 3030 150 film
1
\4 .

alr
Optical path diff. = 2ut secr — 2t tan rsin i
= 2/3 t sec 30° — 2t tan 30° sin 60°
=42t = @

N

=3t
Phase diff. = r due toreflection of ray 1

. A
.. for constructive,interférence, 3t = E

t=&=1000A= 100 nm

In asmodified YDSE the region between screen
and \(slits is immersed in a liquid whose

- 5
until it reaches a steady state value 7 A glass
plate of thickness 36 pum and refractive index
3. . . .
2 is introduced in front of one of the slits. The

speed of the central maxima when it is at O
iS..ooiiiinl. x 1073 m/s. [0003]

Sol.

Q.38

Sol.

Q.9

Sol.

S, ]

S, ;D;{ pannaaaRy

—o —>
X

AXatp = (SoPe=Bliquid + tglass — S1Pliquid

tx
AX'= y_d + (i_tj
D He liquid

“HNAX =0

y= Dt[momm ] Df4-T
’ d Ky d |10-T
Central maxima will be at O when y = 0 is at

T=4sec
find ﬂ at T =4 sec
dT

In a 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. If the wavelength of light is changed to
400 nm, what will be number of fringes
observed in the same segment of screen.

[0018]

Fringe width, w = %ockwavelength is
decreasing from 600 nm to 400 nm so fringe

width is also decreasing by a factor of % or % .

So no. of fringes will increase by a factor of g .

A glass wedge of angle 0.01 radian is
light of
wavelength 6000 A falling normally on it. At

illuminated by monochromatic
what distance from the edge of wedge will the
10" fringe be observed by reflected light is .....
x 10t cm.

[3]

WAVE NATURE OF LIGHT



Q.10

Sol.[2]

Q.11

Sol.

0 = 0.01 radian

n=10
A =6000 x 108 cm
AX =2t =nA
Air
0.01 radian

nA

T 20
=3x10tcm

In Young's double slit experiment the two slits
act as coherent sources of equal amplitude A &
wavelength A. In another experiment with the
same set up the two slits are source of/egual
amplitude A & wavelength A but are inicaherent.
The ratio of intensity of light at the mid point of
the screen into the first casecto,that™in second
case.

When coherent then AX'at.centre = 0

Inet = 4|
when Incoherent
I'hee =1+ 4=21
. |
RatioS, =2t = 225
bper 1

ln aYDSE (Young's double slit experiment)
screen is placed 1m from the slits, wavelength
of light used is 6000A. 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
fringes are clearly visible (give ans in mm) —

[2]

Q.12

Sol.[1]

Angular fringe width Be = % =

o>

According to the given condition

by ™

d  180x60

y 6x10~" x180 x 60
T

dmax =2.06 x 1023 m
Omax = 2.06 mm

d

A surface of a glass plate,is cavered with a thin
layer of water. A light\with»wavelength = 0.680
pm incident at an<angle*30°. Due to evaporation
of the water,layerjthe intensity of the reflected
light change péciodically, time interval between
the appearanees of maximum intensity is equal
to,15.0Nmin. Find the rate of decrease of the
water layer thickness in um/hr (pg = 1.50, pw =
1.34)

glass 1.50

Condition for constructive interference
2 tcosr=ni
sin30°=1.34sinr

sinr—ior1 2.7
268 3 1 '

cosr= y1-sin’r

2utcosr=nr L (1)
2U(t—At)ycosr=(n—-1)A
equation (1) — equation (2)
2L Atcosr=A

WAVE NATURE OF LIGHT



At= &
2ucosr

Rate of decrease = A =1.01 um/hr
time

time=15min =Ehr
60

Q.13 A plane wavefront of monochromatic wave (A =

500 nm) is falling on a glass Prism (n = «/5)
and emerge as shown. The distance between
incident rays a = 2 cm. what is the difference of
phase between the light wave at point A and B

after exit from the prism. Q

A o =30° C}
Sol. Zero - @
<
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