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Wave Optics

WAVE OPTICS

Visible light of wavelength 6000 x 10-®* cm
falls normally on a single slit and produces a
diffraction pattern. It is found that the second
diffraction minimum is at 60° from the central
maximum. If the first minimum is produced
at 0, then 0, is close to :

(1) 20° (2) 45° (3) 30° 4) 25°
A polarizer - analyser set is adjusted such that
the intensity of light coming out of the analyser
is just 10% of the original intensity. Assuming
that the polarizer - analyser set does not absorb
any light, the angle by which the analyser need
to be rotated further to reduce the output
intensity to be zero, is :

(1) 18.4° (2) 71.6° (3) 90° (4) 45°
In a Young's double slit experiment, the
separation between the slits is 0.15 mm. In the
experiment, a source of light of wavelength
589 nm is used and the interference pattern is
observed on a screen kept 1.5 m away. The
separation between the successive bright
fringes on the screen is :

1) 69 mm (2) 5.9 mm (3)4.9 mm (4)3.9 mm
In a double slit experiment, at a certain point
on the screen the path difference between the

two interfering waves is gth of a wavelength.

The ratio of the intensity of light at that point
to that at the centre of a bright fringe is :

(1) 0.568 (2) 0.672 (3) 0.760 (4) 0.853
The aperture diameter of a telescope is Sm. The
separation between the moon and the earth is
4 x 10° km. With light of wavelength of
5500 A, the minimum separation between
objects on the surface of moon, so that they
are just resolved, is close to :

1H20m (2)600m 3)60m (4) 200 m

A plane electromagnetic wave is propagating

S A

T L S
along the direction f’ with its polarization

along the direction k. The correct form of the
magnetic field of the wave would be (here B,
is an appropriate constant) :

A

(1) Bofcos(oat—k%J
) B, \/,cos{(ot— I_JEJJ

A i+ ]
3) Bokcos(oot 5 J
4) Bo \/7 COS(®t+k%J
Interference fringes are observed on a screen
by illuminating two thin slits 1 mm apart with
a light source (A = 632.8 nm). The distance
between the screen and the slits is 100 cm. If a
bright fringe is observed on a screen at a
distance of 1.27 mm from the central bright
fringe, then the path difference between the
waves, which are reaching this point from the
slits is close to :
(1) 1.27 pm (2) 2 nm
(3) 2.87 nm (4) 2.05 pm
In a Young's double slit experiment, 16 fringes
are observed in a certain segment of the screen
when light of wavelength 700 nm is used. If
the wavelength of light is changed to 400 nm,
the number of fringes observed in the same
segment of the screen would be :
(1) 28 (2) 24 3) 18 4) 30
In a Young's double slit experiment, light of
500 nm is used to produce an interference pattern.
When the distance between the slits is 0.05 mm,
the angular width (in degree) of the fringes
formed on the distance screen is close to :
(1) 0.07° (2) 0.17°  (3) 1.7° (4) 0.57°
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Two light waves having the same wavelength
A in vacuum are in phase initially. Then the
first wave travels a path L, through a medium
of refractive index n, while the second wave
travels a path of length L, through a medium
of refractive index n,. After this the phase
difference between the two waves is:

2r(L, Ly
@ n, n,

2n
4) 7(n2L1 - nle)

2n
(D 7(n1L1 _nsz)

A beam of plane polarised light of large
cross sectional area and uniform intensity of
3.3 Wm™ falls normally on a polariser (cross
sectional area 3 x 10~* m?) which rotates about
its axis with an angular speed of 31.4 rad/s.
The energy of light passing through the
polariser per revolution, is close to :

(1) 1.0x 10° 1] (2) 5.0 x 10+*7J

3) 1.0x 10*17J 4 1.5%x10%7
Orange light of wavelength 6000 x 107!° m in
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 iSs

A beam of electrons of energy E scatters from
a target having atomic spacing of 1A. The first
maximum intensity occurs at 6 = 60°. Then E
(ineV)is _

(Planck constant h = 6.64 x 1073* Js,
leV = 1.6 x 107" 7],
m = 9.1 x 107! kg)

electron mass

14.

15.

In the figure below, P and Q are two equally
intense coherent sources emitting radiation of
wavelength 20 m. The separation between P
and Q is 5 m and the phase of P is ahead of
that of Q by 90°. A, B and C are three distinct
points of observation, each equidistant from
the midpoint of PQ. The intensities of radiation
at A, B, C will be in the ratio:

?B
. PiQ A
C
1H0:1:2 2)4:1:0
3)0:1:4 @2:1:0

A Young's doublc-slit experiment is performed
using monochromatic light of wavelength A.
The intensity of light at a point on the screen,
where the path difference is A, is K units. The
intensity of light at a point where the path

difference is A g

an integer. The value of n is

n
is given by 12 where n is
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SOLUTION
1. NTA Ans. 4)
Sol. sinO= 2%
0
sin 60° = &
0
sin®, = A3
o 4
0, =125°
2. NTA Ans. (1)
| 1
. 2=I="xcos’0
So 10
cosO = L
5
A L
Iy 10
2
0 = 63.44°

angle rotated = 90 — 63.44° = 26.56°
Closest is 1.

3. NTA Ans. (2)
L Fi idth, p = —=
Sol. Finge width, f = === 07
=59x%x10°m

= 5.9 mm
4. NTA Ans. 4)

|
N——

A
Sol. I=1I,cos’ ( ¢

I 2[7‘[) I
— =cos“| = —=0.853
I 8 =1,

DA 1.5x589%10"

Sol.

Sol.

Sol.

NTA Ans. (3)
Let distance is x then

1.22%
do =D (D = diameter)

x 1.22A )

E :T (d = distance between earth & moon)

e 1.22x(5500x107%) x (4 x10°)
- 5

most appropriate is 60m.

NTA Ans. (1)

Direction of polarisation _f — g

=53.68m

Direction of propagation = ExB= T

Correct answer (1)
Official Ans. by NTA (1)

D =100 cm
=1m

Screen

_ nDA
d

y

aoyd 1.27x107 x10™ 5
DL 1x632.8x10”°
Path difference Ax = n\
=2 x 632.8 nm
= 1265.6 nm
= 1.27 pum
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Official Ans. by NTA (1) 12. Official Ans. by NTA (200)
Sol Let the length of segment is " g " Official Ans. by ALLEN (198)
Let N'is the no. of fringes in "¢ * Sol. Condition for minimum
and w is fringe width. . '
— We can write dsin® = nk
Nw=y
-, sin@ = ank <1
().
5
SRR T
NA,D iy A 6x10
d Total number of minima on one side
N,A,D ’ =99
d Total number of minima = 198
11\1617% ;OI(\)IZKZN 400 Correct Answer is 198
= X
Nooog 13. Official Ans. by NTA (50.00)
, =
9. Official Ans. by NTA (4)
A 180
Sol. A, =|—=x— Sol.
d =«
=0.57°
10. Official Ans. by NTA (1) 2dsin@ =7 =1
2mE
Sol. Ap=n, L —n,L
Pehmih 3 66x107
o’ 2x107 " x— = — 77—
Ad = TAp 2 2mE
11. Official Ans. by NTA (3) _1 6.64> x107* 5047
Sol. Intensity, I = 3.3 Wm T 27 09.1x10 x3x1.6x107"°

Area, A =3 x 104 m?
Angular speed, ® = 31.4 rad/s

"+ <co0s’0> = —, in one time period

2
1
". Average energy = [|)A x )
(33)(3x10™)
2

=5%x107*J
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14. Official Ans. by NTA 4) .
SOl. For (A) IB =I+I+2\/i\/iCOSE =21
Xp 5 L,:I;:I.=41:21:0
I) . » =2:1:0
X
< Q N SA ". correct option is (4)
d 15. Official Ans. by NTA (9.00)
Xp—Xo = (d +2.5) - (d-2.5) Sol. I =k
=>m I=1 =K/
2n 2n Ax=A6 = Ap =m/3
A¢ due to path difference = T(AX) =%(5) ¢
I[=1+1+ 21, cosd
_r
T2 PRESE SN
_ _ 4 4 42
At A, Q is ahead of P by path, as wave emitted
by Q reaches before wave emitted by P. K K 3K 9K
=—t—=—=—
Total phase difference at A 2 4 4 12
T on n=9
:E_E (due to P being ahead of Q by 90°)
=0
I, =1+, +2I, I, cosA¢
=I+I+2\/f\/icos(0)
=4I
For C
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Xo—Xp=5m

_ 2n
A¢ due to path difference =7(AX)

27 T
BT

+—=n

oS
(SN

Total phase difference at C =

L, =1 +1, +21 I, cos(A})
=I+I+2\/f\/icos(n) =0

For B

Xp = Xo = 0,

T
A¢=— (Due to P being ahead of Q by 90°)




