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Q1.  Two identical narrow slits S; and S; are illuminated by light of wavelength A from a point
source P. If, as shown in the diagram above the light is then allowed to fall on a screen, and if
n is a positive integer the condition for destructive interference at Q is that

5 -

@) (Ii- 1) =@2n + A2

(b) (Is-12) - (2n + 1) A/2

©) (Ii+1)-(2+ 1) =ni

(d) (I +13) - (I2 + 1) = (2n ¥ DA/2

Q2. For maxima (brightfringe) at point P, relation between given'quantities is (angles shown in
figure are not small)

:P (Bright fringe)

N
N

\d

Screen
(@) |d Sin ¢ —=d Sin 6 |\=y(2n-1) M2
(b) |d Sing \~dSing | =ni
(c) |d Sinp/— d Sin 6 | = (2n-1) M4
(d) Noneofithese

Q3.  Two coherent point sources s; and s vibrating in phase emit light of wavelength A. The
separation between the sources is 2A. The smallest distance from s, on a line passing through
s and perpendicular to s;s, where a minimum of intensity occurs is:

(2 () =2 (©2 (2

Q4.  White light is used to illuminate the two slits in Young’s double slit experiment. The
separation between the slits is b and the screen is at a distance d (>> b) from the slits. At a
point on the screen directly in front of one of the slits, certain wavelengths are missing. Some
of these missing wavelengths are:

(@) X =b?d (b) A = 2b%/d (c)r=b%3d (d)r=2b%3d
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Q5.

Q6.

Q7.

Qs.

Qo.

Physicsaholics

In a Biprism experiment, if the wavelength of red light used is 6.5 x 1077 m and that of green
is 5.2 x 10~7m, the value of n for which (n + 1)th green bright band coincides with the nth
red bright band for the same setting is given by -
(@2 (b) 3 (c)4 (d)1

In a YDSE experiment if a slab whose refractive index can be varied is placed in front of one
of the slits then the variation of resultant intensity at mid-point of screen with ‘u” will be best

represented by (u >1). [Assume slits of equal width and there is no absorption by slab]

n=1 (A n=1 >
() (b)

.[ .0

p=1 p— u=|1 H_’:
() (d)

If white light is used in a-Y oung’s double=slit experiment~

(a) bright white fringe is formed at the centre of the screen

(b) fringes of different colours are observed clearly only in'the first order

(c) the first-arder violetfringes are closer to-the\centre of the screen than the first order red
fringes

(d)-the first-order-red fringes are closer to the centre of the screen than the first order violet
fringes

A parallel beam of light (. =5000'A) is incident at an angle o = 30° with the normal to the
slit plane in a young’s-doublé slit experiment. Assume that the intensity due to each slit at any
point on the screen.is.lo. Roint O is equidistant from S; & S,. The distance between slits is
Imm.

(@) the intensity at O is 4lo

(b) the intensity at O is zero

(c) the intensity at a point on the screen 4m from O is 4l
(d) the intensity at a point on the screen 4m from O is zero

Two coherent narrow slits S; and S, emitting light of wavelength X in the same phase are
placed parallel to each other at a small separation of 31. The light is collected on a screen S
which is placed at a distance D (>> A) from the slit S; and shown in figure. Find the distance
x such that the intensity at point P is equal to the intensity at O.
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Q 10.

Q11.

[¢———D——>|S

V5 V5
@% @%
D+/3 D7
(©) - (d) =~

To make the central fringe at the centre O, a mica sheet of refractive index 1.5 is introduced.
Choose the correct statements ().

(a) The thickness of sheet is 2(v/2 - 1)d infront of S,
(b) The thickness of sheet is (v2 - 1)d infrontof S,.
(c) The thickness of sheet is 2 /2 d infroat.of $; .
(d) The thickness of sheet is (2 v2<1)d infront of S;

If one of the slits of a standard YDSE apparatus is covered by athin parallel'sided glass slab
so that it transmit oply one half of the light intensity of the‘other, then:

(a) the fringe pattern will get shiftedtowards the covered slit.

(b) the fringe pattern will'get shifted away from the.covered:slit.

(c) the-bright fringeS-will:be less bright andthe dark ones will be more bright.

(d)-the fringe-width will remain unchanged

Answer Key
Ql d Q2 b Q3 a Q.4 ac Q5 c
Q6 c Q.7 ab,c Q8 ac |Q9 a Q.10 a

Q.11 a,c,d
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Written Solution

DPP-2 Wave Optics: Effect of medium on YDSE &
Interference In different orientation of source

By Physicsaholics Team



Q 1) Two identical narrow slits S; and S, are illuminated by light of
wavelength A from a point source P. If, as shown in the diagram
above the light is then allowed to fall on a screen, and if n is a
positive integer the condition for destructive interference at Q is that

'g“ digtyuchiva \V\hYerYAv\(k . OK = (&‘\' Ré) —Ul\‘\- 9\3) = @h‘ﬂ);’/z |

(@) (I,-1,) = (2n + DA/2

(b) (I5-1,) - (2n + 1) A/2

(€) (Iy+15) - (I, +1,) =nk
W l5) - (I, + 1,) = (2n + 1)A/2




Q 2) For maxima (bright fringe) at pomt P, relation between given quantities Is
(angles shown in figure are not s 1S9
ax =|(@iSH+ ST 3_3 7| l

|

'?,S (S T+S.P )
‘l ds:v\}l‘ - dS\V\B')\

P (Bright fringe)

(@) |d Sind —d Sin @ | = (2n-1) M2 %
(DHd Sin¢ —d Sin 6 | =nh ) ° o
(c)|dSingd —dSinf|=(2n-1) A4

(d) None of these

Ax = ) 4&;{«4&»\0} N5
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Q 3) Two coherent point sources s, and s, vibrating in phase emit light of
wavelength A. The separatign between the sources Is 2A. The smallest distance from
S, on a line passing through s, and perpendicular to s;S, where a minimum of
Intensity occurs Is:

Ay S=
2wd minim o OX =25
* = 7wd maxima.
ey ot
" nd maximg Ax= 0
S
S\ L5 f ¢ = Cantya) viaxima
151 A 31
@)y (0) = (©) 7 (d)LZ
MP— ax= \ﬁqq/\n — % =55 |75 5 =35
LSSt %= VTS5
\‘ 71-1— T = |- 3 .)’\ 32 3
" rail S0

st =228 P4 sx) e,



Q 4) White light is used to illuminate the two slits in Young’s double slit
experiment. The separation between the slits is b and the screen is at a distance d
(>> b) from the slits. At a point on the screen directly in front of one of the slits,
certain wavelengths are missing. Some of these missing wavelengths are:

\ X& o P — AxX = 25—‘—‘ Q"/)\"=J_°__

w'&n\'} - d d

gy %) - - — P

L \\O\\ p )Cox minima 6t ¥V — Ak—_l;’_:g ;,

—’3" S 5}: \OL ____L__ _\g__. _\9’_)_’ 3
L\ (2v-1)4 4 34773

\(})/ébzld (b) A = 2b4/d \ ()7 = b%/3d (d) A = 2b?/3d



Q 5) In a Biprism experiment, if the wavelength of red light used is 6.5 x 1077 m
and that of green is 5.2 x 10~”m, the value of n for which (n + 1)th green bright
band coincides with the nth red bright band for the same setting is given by -

n) %uxh)b/ = Pera
LY P 22 A

C e 16 F
Q\.\)_ /g((,_(A _ 5 X106
W g A
A

(a) 2 (b) 3 (&4 (d) 1

_ 5
S‘amm (—‘



Q 6) In a YDSE experiment if a slab whose refractive index can be varied is placed
In front of one of the slits then the variation of resultant intensity at mid-point of
screen with ‘u” will be best represented by (u >1). [Assume slits of equal width
and there Is no absorption by slab]

@ | "
_ _,t»\\ =
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Q 7) If white light is used in a Young’s double-slit experiment - sSh

*=0—— C!V\'\'YJ AV

Mht white fringe Is formed at the centre of the screen
‘}AY—f\YX¥M¢y\

Mnges of different colours are observed clearly only in the flrst e 8D
order d

Mhe first-order violet fringes are closer to the centre of the screen than
the first order red fringes

the first-order red fringes are closer to the centre of the screen than
the first order violet fringes



Q 8) A parallel beam of light (A = 5000 A) is incident at an anglesa = 30° with the
normal to the slit plane In a young’s double slit experiment. Assume that the

Intensity due to each slit at any point on the screen is I,. Point O Is equidistant
from S; & S,. The distance between slits is 1mm.

ov 0= Ox= PS5 = AdL= 10'3><‘Lz:‘7><|63w = S X8
% —_ _2;_\;_()1
5
= 2T S X S, _
\@/- - ?Xlﬁq_: ZOOO_H q/ ‘
the |_nten3|_ty at O IS 41, > Cos = \ 252 |<—am —
(b) the intensity at O IS Zzero 2 waxima.

(¢) the intensity at a point on the screen 4m from O is 4l
(d) the intensity at a point on the screen 4m from O Is zero
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Q 9) Two coherent narrow slits S, and S, emitting light of wavelength A in th

phase are placed parallel to each other at a small separation of 3A. The light i$

collected on a screen S which is placed at a distance D (>> 1) from the slit S,

shown in figure. Find the distance x such that the intensity at point P is equal
Intensity at O.

ok O ar 0
_— Awx=0
X =35 | 3 (ndyalivax
-_—_3 zvo\w\d\)ﬁ\hﬁc\

(a2 AL (b) 2

- ax= S\¥Y-5,% = 25 -
D+/3 D7
(C) TS :> SD1+ D x@-zg)l_wl =) (d) o € D >

A X

€ Same

D

and
to the

Znd may

X

@) .
¥4 marivg

S5 e 5= R
7 ﬁ}/wf—qzm\gc%micpw}f
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Q 10) To make the central fringe at the centre O, a mica sheet of refractive index 1.5

IS Introduced. Choose the correct statements (S).
A-H—n \w\wduc\\»a mica SRF ox aFr C =0

pr= 5 5e9) = (Ssip st +)
Mwe thickness of sheet is 2(v/2 - 1)d infront of S,
) The thickness of sheet is (v2 - 1)d infront of S,. ’
(c) The thickness of sheet is 2 /2 d infront of S; .
(d) The thickness of sheet is (2 v/2 - 1)d infront of S,
Ax = (5-55)+i-pt =0

=) dr—d Tt -lst=o0
Sk=d(G-1) 3 = 7"‘«”)




Q 11) If one of the slits of a standard YDSE apparatus is covered by a thin parallel
sided glass slab so that it transmit only one half of the light intensity of the other,

then: .
9\\\'91/7-\ T = T\+IL"\' Z\'T\TL C°X/A
)
'51\16/‘. I— I 3 T{

Wringe pattern will get shifted towards the covered slit.
(b) the fringe pattern will get shifted away from the covered slit.

\ég)jne/bright fringes will be less bright and the dagk ones will be more
right. %

'ngM 30%0 \vx—\.w\xi-}a

\(dYthe fringe width will remain unchanged
o non3aY \v@m\xﬂa
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