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GENERALINSTRUCTIONS
This test contains 45 MCQ's. For each question only one option is correct. Darken the correct circle/ bubble in the

Response Grid provided on each page.

You have to evaluate your Response Grids yourself with the help of solutions provided at the end of this book.

Each correct answer will get you 4 marks and 1 mark shall be deduced for each incorrect answer. No mark will be given/
deducted if no bubble is filled. Keep a timer in front of you and stop immediately at the end of 60 min.

The sheet follows a particular syllabus. Do not attempt the sheet before you have completed your preparation for that

syllabus.

After completing the sheet check your answers with the solution booklet and complete the Result Grid. Finally spend time
to analyse your performance and revise the areas which emerge out as weak in your evaluation.

In young’s double-slit experiment, the intensity of lightata
point on the screen where the path difference is 2 isl, A
being the wavelength of light used. The intensity ata point
where the path difference is — will be
1 I

(@) — ® 3 (c) 1

A beam of light is incident on a 5 B
glassslab(u =1.54) in a direction
as shown in the figure. The
reflected light is analysed by a
polaroid prism. On rotating the
polaroid, (tan 57° = 1.54)

(d) zero

(ilass slab

(a) the intensity remains unchanged

(b) the intensity is reduced to zero and remains at zero

(¢) the intensity gradually reducesto zero and then again
increase

(d) the intensity increases continuously

Two sources of light of wavelengths 2500 A and 3500 A are

used in Young's double slit expt. simultaneously. Which

orders of fringes of two wavelength patterns coincide?

(a) 3rdorder of st source and 5th of the 2nd

(b) 7thorder of Istand 5th order of 2nd

(c) 5thorder of Istand 3rd order of 2nd

(d) 5th order of Istand 7th order of 2nd

Figure shows behavior of a wavefront when it passes
through a prism.

A A
Incident Refracted
wavefront wavefront
B B

Which of the following statements is/are correct ?

(a) Lower portion of wavefront (B°) is delayed resulting
inatilt.

(b) Time taken by light to reach 4’ is equal to the time
taken to reach B’ from B.

(¢) Speed of wavefront is same everywhere.

(d) A particle on wavefront 4° B’ is in phase with a
particle on wavefront AB.

When the angle of incidence is 60° on the surface of a

glass slab, it is found that the reflected ray is completely

polarised. The velocity of light in glass is

@) J2x10%ms™! ® Bx108ms!

© 2x10%ms™ () 3x108ms™!
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Figure shows two coherent sources S, and S, vibrating in
same phase. AB is an irregular wire lying at a far distance

s E
from the sources S and S,. Let i =107 and ZBOA=0.12°,

How many bright spots will be seen on the wire, including
points A and B?
(@) 5

(b) 4

(© 2

) 7
Twoidentical light waves, propagating in the same direction,
havea phase difference 8. Afier they superpose, the intensity
of the resulting wave will be proportional to

(a) cosd (b) cos (8/2)

() cos>(82) (d) cos= 8

In YSDE, both slits are covered by transparent slab. Upper
slitis covered by slab of R.I. 1.5 and thickness t and lower is

covered by R.1. % and thickness 2t, then central maxima

(a) shifts in +ve y-axisdirection 0 y
(b shiftsin-vey-axisdirection T

s i L
1L‘) remains at SﬂnIEPOSlUOH D

(d) may shift in upward

or downward depending upon wavelength of light
A beam of light of A = 600 nm from a distant source falls on
asingle slit 1 mm wide and the resulting diffraction pattern
is observed on a screen 2 m away. The distance between
first dark fringes on either side of the central bright fringe is
(@) 12cm (b) 12mm
(c) 24cm (d) 24mm
A parallel beam of light of wavelength 2 is incident normally
ona narrow slit. Adiffraction pattem is formed on a screen
placed perpendicular to the direction of the incident beam.
At the second minimum of thediffraction pattern, the phase
difference between the rays coming from the two edges of
slitis
(a) m (b) 2n
(¢ 3n (d) 4
The diffraction effects in a microscopic specimen become
important when the separation between two points is
(a) much greater than the wavelength of light used.
(b) much less than the wavelength of light used.
(¢) comparable to the wavelength of light used.
(d) independent of the wavelength of light used.

On a rainy day, if there is an oil drop on tar road coloured
rings are seen around this drop. This is due to

(a) total internal reflection of light

(b) polarisation

(c) diffraction pattern

(d) interference pattern produced due to oil film

In a Young’s double slit experiment, the intensity at a point

A
where the path difference g(l -is wavelength of the light)
3 S . ; A I,
is L If I, denotes the maximum intensity, then T is equalto
0

1 1 3
3 (b) g (©) N:3 (d) 7
According to Huygens, medium through which light
waves travel is

(a) vacuum only (b) luminiferous ether

(c) liquid only (d) solid only

If we observe the single slit Fraunhofer diffraction with
wavelength . and slit width b, the width of the central

(a)

maxima is 20, On decreasing the slit width for the same ,

(a) O increases

(b) O remainsunchanged

(¢) O decreases

(d) 6 increases or decreases depending on the intensity of
light

Aperture of the human eye is 2 mm. Assuming the mean

wavelength of light to be 5000 A, the angular resolution

limit ofthe eye is nearly

(a) 2minute (b) 1 minute

(c) 0.5 minute (d) 1.5 minute

Unpolarised light is incident on a dielectric of refractive

index /3 . What is the angle of incidence if the reflected

beam is completely polarised?

(a) 30° (b) 45°

(e) 60° @ 75°

The figure shows the it

interference pattern obtained in somk gt
y X 1 | fringe

a double-slit experiment using

light of wavelength 600nm. 1, 2,

3.4 and S are marked on five

fringes. 123 45

Thethird order bright fringe is

(a) 2 (b) 3 (© 4 d s

6 RO 7 OO
LEEEOE 12OEQ
16.OGHEOA@ 17.0000

RESPONSE

GRiD

8. AROO
B.OEOO
18. OGO

9. OO
H.OOEW

10. @OE@
15. @O

Space for Rough Work




Which of the following diagrams represent the variation of
electric field vector with time for a circularly polarised

respectively. What is the actual distance of separation?

(a) 125cm (b) 12em  (¢) 13em  (d) 4em

light?
T
(a) (b) (c) (d) 27. Iftwo wavesrepresented byy =4 sin otandy, = [ml + _]
r}t m bl tJ\f & . 3
') 3
— N . interfere at a point, then the amplitude of the resulting wave
20 With a monochromatic light, the fringe-width obtained ina wilkberabori
Young’s double slit experiment is 0.133 cm. The whole set- @) 7 b 6 @ 5 W), 35
g’s double slit experiment is 0.133 cm. The wholeset- 0 ", i< double slit experiment. the s i Beives
up is immersed in water of refractive index 1.33, then the D
new fringe-width is the slits is halved and the distance between the slits and
(@ 0.133cm (b) 0.1lem sereen is doubled. The fringe width will
(¢) 133cm (d) 0.2em (a) be halved (b) be dqublcd
21. The condition for obtaining secondary maxima in the (¢) be quadrupled (d) remain unchanged
diffraction pattern due to single slit is 29.  Atthe firstminimum adjacent to the central maximum ofa
’ single-slit diffraction pattem, the phase difference between
(@) asin®=nk (b) asin®=(2n- l]% the Huygen's wavelet from the edge of the slit and the
£ wavelet from the midpoint of the slit is :
: 3 ni
=(2n= asin®= LAY
(¢) asin®@=(2n-1)1 (d) asin® @ Emd.lau ) sradian
22. Indouble slit experiment, the angular width of the fringes is
0.20° for the sodium light (A = 5890A). Inorder to increase (c) %radiau (d) %mdian
o i ¢ fringe: 0, eCeSS:!
the an&,.ular il ot Fhe fringes by:10%: the necegsary 30. The central fringe of the interference pattern produced by
change in wavelength is 2 I £ SR ST
3 light of wavelength 6000A is found to shift to the position
(a) zero (b) increased by 6479 A X BT ) d i
i of4th bright fringe after a glass plate of refractive index 1.5
(¢c) decreasedby 589 A (d) increased by 589 A R % & R i 5
2 : A 2 5 is introduced in front of one of slits in Young's experiment.
23. InYoung'sdouble slit experiment with sodium vapour lamp b T 5
= 5 1 The thickness of the glass plate will be
of wavelength 589 nm and the slits 0.589 mm apart, the half @ A48um (b) $23um
angular width of the central maximum is © ];1 ;ug um (@ 378 ;’:‘
(a) sin ' (0.01) (b) sin"!(0.0001) . z ¢
(¢) sin”!(0.001) (d) sin'(0.1) 31. Sodium light (A=6x10"m) is used to produce
24. The adjacent figure shows Fraunhoffer’s diffraction due to interference pattern. The observed fringe widthis 0.12 mm.
a single slit. If first minimum is obtained in the direction The angle between two interfering wave trains, is
(s:)owg then the path difference between rays 1 and 3 is @ 1x10~rad ) 1x102rad
(b) /4 M/ © 5x10 7 rad (d) 5x102md
(c) A/2 3 32. TheYoung's double slit experiment is performed with blue
d % and with green light of wavelengths 4360A and 5460A
respectively. Ifx isthe distance of4th maxima from the central
i # o one, then
25. AYDSE is conducted in water () as shown in figure. A (a) x(blue)=x (green) (b) x(blue)>x (green)
glass plate of thickness tand refractive index p, is placed in <
the path of S,. The optical path difference at O is X(blug) _ 5460
3 5 (c) x(blue)<x(green) (d) X(green) ~ 1360
@ (uo=br 3 A : 3 A 5
() (-ly 33. II_ycllow_hghl ‘cmmcd by sodium lamp in prlg s (‘1mhlc<
slitexperiment is replaced by a monochromatic blue light of
© [l‘;, 1], the same intensity
H (a) fringe width will decrease
(d) (uy—pyt (b) finge width will increase

26.

In a Fresnel biprism experiment, the two positions of lens
give separation between the slits as 16 cm and 9 cm

(c) fringe width will remain unchanged
(d) fringes will become less intense
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34, When unpolarised light is incident on a plane glass plateat  39.  Two coherent point sources S, and S, are separated by a
Brewster's angle, then which of the following statements is small distance d as shown. The fringes obtained on the

vertical screen will be :
screen
D -

correct?
(a) Reflected and refracted rays are completely polarised
with their planes of polarization parallel to each other

(a) points
(b) straight bands
(¢) concentric circles

d

(b) Reflected and refracted rays are completely polarised o Bl
with their planes of polarization perpendicular to each (d) ‘Semicircles . .
A : N ~ 40. Inthe phenomena of diffraction of light, when blue light is
gilier L . . X used in the experiment in spite of red light, then
(¢) Reflected light is plane polarised but transmitted light (a) fringes will become narrower
is partially polarised (b) fringes will become broader
(d) Reflected light is partially polarised but refracted light (c) nochangein fringe width
is plane polarised (d) None of these
35, The maximum number of possible interference maxima for 41, Onahotsummer night, the refractive index of air is smallest
slit- separation equal to twice the wavelength in Young's near the ground and increases with height from the ground.
double-slit experiment is When a light beam is directed horizontally, the Huygens'
(a) infinite (b) five (¢) three (d) zero principle leads us to conclude that as it travels, the light
36. Inthefigureshownifa parallel beam :
beam of white light is incident (a) bends downwards
, o v
on the plane of the slits then dTMJ} (b) bends upwards
the distance of the nearest T * ) (¢) becomes narrower
white spot on the screen from - (d) goes horizontally without any deflection
0 is d/A. Find the value of A. D 42. If [ is theintensity of the principal maximumin the single
(assumed << D, A <<d] slit diffraction pattern, then what will be its intensity when
(@ 3 (b) S (c) 6 d) 4 the slit width is doubled?
o lig /es supe e W e
37. Two light waves superimposing at the mid-point of the @ 4l ® 21 © I’L @ Iy

screen are coming from coherent sources of light with o . Co
phase difference 37 rad. Their amplitudes are | cm each. 43. Conditions of diffraction is
The resultant amplitude at the given point will be. (a) f—': I (b i»l (c) 4«[
(@ Sem (b)) 3em  (c) 2em  (d) zero 4 4
38. Spherical wavefronts, emanating from a point source, strike 44
a plane reflecting surface. What will happen to these wave :
fronts, immediately after reflection?
(a) They will remain spherical with the same curvature,
both in magnitude and sign.
(b) They will become plane wave fronts.
(¢) They will remain spherical, with the same curvature, 45.
but sign of curvature reversed. an angle of 60°. Then the percentage of incident unpolarised
(d) They will remain spherical, but with different light which passes through the system is
curvature, both in magnitude and sign. @ 100 ) 50 (©) 125 () 375

MOEEO B.EEEO 36.EEEO I-E@EEO 38 @EEW
RESPONSE GRID 39.@@6 40, @@@ 41.@@@ 42.@@@ 43. OO
HEOOOW 45000

A A
(d) None of these
In Fresnel's biprism expt., a mica sheet of refractive index 1.5
and thickness 6 x 107 m is placed in the path of one of
interfering beams as a result of which the central fringe gets
shifted through 5 fringe widths. The wavelength of light
used is
@ 6000A (b) 8000A (c) 4000A (d) 2000A
Two nicols are oriented with their principal planes making

&

PHYSICS CHAPTERWISE SPEED TEST-24
Total Questions 45 Total Marks 180
Attempted Correct
Incorrect Net Score
Cut-off Score 45 Qualifying Score 60
Success Gap = Net Score — Qualifying Score
Net Score = (Correct x 4) — (Incorrect x 1)
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Solution

Speed Test-24

®)

For path difference A, phase

2r
difference=2n | Q= >
=1=1I,+1+2l cos2n
=1=4l, (-.cos2m=1)

~ 7
For x =—, phase difference= z
4 2
Al=1 4T+ 24T T cos >
Ifl, = I then 1'=21 —21—l
127 S B e

©

()

(

&

()

(c

(©

Here Angle ofincidence, i =57

tan 57°=1.54

gy = tan i

It means, Here Brewster’s law is followed and the
reflected ray is completely polarised.

Now, when reflected ray is analysed through a polaroid
then intensity of light is given by malus law.
i.e.1=1;cos’0

on rotating polaroid ‘6" changes. Due to which intensity
first decreases and then increases.

Letnth fringe 0f2500 A coincide with (n - 2)th fringe
of 3500A.

3500 (n-2)=2500 xn

10000 =7000,n=7

7th order fringe of 1st source will coincide with 5th
order fringe of 2nd source.

When incident wavefronts passes through a prism,
then lower portion of wavefront (B) is delayed
resulting in a tilt. So, time taken by light to reach A’
from A is equal to the time taken to reach B from B.
“pg = tan 6p where 0p = polarising angle.

or, "pg =tan 60°

3x10%

B

or, vg:%: =VBx10%ms™
Angular width = %: 107 (given)

.. No. of fringes within 0.12° will be

_ 0.12x2m

360107
.. The number of bright spots will be two.

n =[2.09]

2_2..2 i
Here A~ =aj +a3 +2aja; cosd
a =a,=a

" 5
A2 =2a2(1+cosd) = 2a2 (1 +2cos? > 1)

= A? «cos? 5
2

Now, 1A 1o A2 1cuszg
Teccos?d
s o cos 3
® A = (- Dr=(1L5- 1) =05
andAv, = (}la*HXZl:(i—l]ﬂ!:g’.
- - 3 3

@

d

()

@

g

(b)

As A, > Ay, soshift will bealong —ve y-axis.
Given: D=2m:d=1mm=1x10"*m
2=600nm =600 x 10-°m
Width of central bright fringe (= 28)
2D 2x600x107° x2
d 1x107°
Conditions for diffraction minima are
Path diff. Ay = »2 and Phase diff. 3¢ = 2nn
Pathdiff. = nj. = 22
Phasediff. = 2pr = 4n (v n=2)
When the wavelength of light used is comparable
with the separation between two points, the image of
the object will be a ¢ diffraction pattern whose size
will be
1.22)
9 = —_—
D
where % = wavelength of light used
D = diameter of the objective
Two objects whose images are closer than this
distance, will not be resolved.
The waves reflected from the top layer of oil interfere
with the wave train reflected from the lower surface of
thin oil film producing light and dark coloured pattern.

m=24mm

2n
Phase difference, ¢ = e Path difference

¢
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15.

20.

21,
22.

(a) Weknow that for maxima

)

£

(a)

=

()

()
@

bsin@ =(2n+ l)%

2
or sin 9=Lﬂ(£)
2 b

Soon decreasing the slitwidth, *b’, keeping A same, sin
6 and hence 6 increases.
Ifthe angular limit of resolution of human eye is R then
=
R= 1223 _ 1.22x5x10 a

d
a 2x1073

_ L.22x5x1077
2x107?

X @x(yo minute = | minute
n

p=tani

=i= lan"(p) = lan_l(ﬁ) =60°.

Order ofthe fringe can be counted on cither side of the
central maximum. For example, no. 3 is first order bright
fringe.

N A
AXe =4, AX,\z-z—

AX - AX, =—:l=300nm

For a circularly polarised light electric field remains
constant with time.

B':Ez—o'”}:ﬂl cm
u o 133

Let & be wavelength of monochromatic light incident
on slit S, then angular distance between two
consecutive fringes, that is the angular fringe width
is

0=

o>

where d is distance between coherent sources.

23.

24.

25,

26.

27.

28.

29.

Give 20_10

Ve T T 100

So, fromeq. (1),
BE 29 10 gy
A 6 100

= AL =0.11=0.1x5890A = 589A (increases)
Note : Since, @« 2. as O increases, A increases.

-9
9 x 10 =
SSX—3= 1073 =L=0_001
0.589 %10~ 1000
In Fraunhoffer diffraction, for minimum intensity,

s
sinf=—=
d

(©

s
Ax=m—

2
For first minimum, m= 1

Ak
. AX =3
Optical path difference
Ax= (o —py)t-
Separation between slits are (=) 16 cm and (=) 9em.
Actual distance of separation

=\Jrin =169 =12cm

e

®

®)

So, A= Ja]z +a3 +2aja, cos ¢ * 6
B= 2—>", where D is the distance between the slits &

screen and d is the separation between the slits,

For firstminimaat P
AP-BP =2

AP-MP=

x
2

x

So phase difference, ¢ = nradian

=y
o>



30.

3L

32.

33.

36.

@

©

©

@

(c)

®)

(©)

D i
ift=—(u-t="(n-t=
Shift= —(u=1) t="~(u=1)t =4p
4L 4x6000x10710

O™
1551

T =48 um

The fringe width is given by, = %
Theangular width of fringe is given by
d_a_ 6x1077

D B 012x107

=5x 107 rad.

Distance of nthmaxima, x = nh%x A

As Ay <hy Xplue < Xgreen

LD
As ﬂ=T and ;“b<}“y.

.. fringe width § will decrease
At Brewster’s angle, only the reflected light is plane
polarised, but transmitted light is partially polarised.

A =2%:
Sothereare fivemaxima.
These are for Av=0,%%, + 2.
The nearest white spot will be at P, the central maxima.

37

38.
39.
40.

41

42,

43.
4.

45,

(d)

©
©
(©

®

(a)

(@)
(a)

: Resultant amplitude,

A= (4 +( 4V +24,45 050
Here, A, = A, = 1 em, ¢ = 3n rad

A= 24P r2xixixcos3n
= ,’2+2x(—1) =0

Plane WF
increases
(Light bends Vel decreases
upwards)
Refracted
WF <«—

1 =1U(S‘“7T¢J_ and ¢= %(bsiu 8)

When the slit width is doubled, the amplitude of the
wave at the centre of the screen is doubled, so the
intensity at the centre is increased by a factor 4.

Where n is equivalent number of fringe by which the
centre fringe is shifted due to mica sheet

)=(u4)x=(|.571)6x104‘
S e

=610 m=6000 A
Suppose intensity of unpolarised light = 100.
- Intensity of polarised light from first nicol prism
B T
2, 2
According to law of Malus,
N

1= cos® 0 = 50 (cos 60°)% = 5()x(%) =125
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