Lh

Get More Learning Materials Here : &

Chapter 18. Optics

The ratio of resolving powers of an optical
microscope for two wavelengths A = 4000 A
and A, = 6000 A 15
(a) 9:4

(¢) 16:8]

(b) 3:2
(d) 8:27
(NEET 2017)

Young’'s double sht experiment 1s [irst
performed 1n air and then 1 a medium other
than air. It is found that 8" bright fringe in
the medium lies where 5" dark fringe lies n
air. The refractive index of the medium 1s nearly
(a) 1.59 (b) 1.69

(¢) 178 (dy 1.25 (NEET 2017)

A beam of hight from a source L 1s incident
normally on a plane murror fixed at a certain
distance x from the source. The beam.is
reflected back as a spot on a scale placed
just above the source L. When the murror 18
rotated through a small angle 0_ the spol of
the Light 1s found to move through a dismnce

v on the scale. The angle 0 4s.given by

V X
(a) " () 2
X V .
. ] e NEERET 2 '
(C) y (! T (INEET 2017)

A thin prism having féfracting angle 10° 1s
made ol glass 6f refractive index 1.42. This
prism 1% gombiged with another thin prism of
glass@lvefractive index 1.7. This combination
produees dispersion without deviation. The
refractimg angle of second prism should be
(a) 6° (h) ®°

(¢) 10° (d) 4° (NEET 2017)
Two polaroiwds ) and P, are placed with their
axis perpendicular to each other. Unpolarised
light 7¢ 15 mewdent on Py A thard polaroid Py
1s kept 1 between P and P, such that its axis
makes an angle 43° with that of 7. The intensity
of transmitted hght through P, 1s

! !

(a) —;j (b) %

© L ) 2 NEET 2017)
I{") 2 -II - A=l

6.

x>

Two 1dentical glass (4 = 3/2) equiconvex
lenses of focal length feacharekept in contact.
The space between the twalensés'is filled with
water (U= 4/3). The'foeal length of the
combination 1s
(a) fI3

(c) 443

(b) f
(d)y 3/
(NEET-IT 2016)

An gir-bubble 1n a glass slab with refractive
imdeéx L5 (near normal incidence) 1s 5 em deep
whén viewed from one surface and 3 em deep
when viewed from the opposite face. The
thickness (1n c¢cm) of the slab 1s
(a) & (b) 10
(c) 12 (d)y 16

(NEET-1I 2016)

The mterference pattern 1s obtamed with two
coherent hght sources ol mmtensity ratio », In

: . . *'rnmx _fmin
the mterference pattern, the ratio ]

max T fmin

will be

%) n+1 n+1
Jn 2Jn

(©) [”+l]’_} (d) (u+l)‘j'

(NEET-IT 2016)

A person can see clearly objects only when
they lie between 50 e¢m and 400 ¢m from his
eyes. In order to increase the maximum distance
ol distinet vision to mfimity, the type and power
of the correcting lens, the person has to use.
will be

(a) convex, +2.25 diopter

(b} concave, —0.25 diopter

(¢) concave, —0.2 diopter

(d) convex, +0.15 diopter  (NEET-II 2016)
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A linear aperture whose width i1s 0.02 c¢m 18
placed immediately in front of a lens of focal
length 60 e¢m. The aperture 1s 1lluminated
normally by a parallel beam of wavelength
5 % 107 em. The distance of the first dark band
of the diffraction pattern from the centre of
the screen 1s
(a) 0.10¢cm

(¢) 0.20cm

(by 0.25em
(dy 0.15¢em
(NEET-II 2016)

Match the corresponding entries of column 1
with eolumn 2. [Where m 1s the magnification
produced by the mirror|

Column 1 Column 2
(A) m=-=2 (p) Convex mirror
By m= ——;' (q) Concave mirror
©C) m=+2 (r) Real image
(D) m= "'% (s) Virtual image

(@) A—»pands.B— qandr. C — qand s;
D—qandr

(b) A—rands;:B— gqands, C - qandr;
D — pand s

(¢) A-gandr;B—o qandr. C —» qands
D — pand s

(d) A—pandr, B— pands, C —pandy,
D—rands (NEETEL.2016)

In a diffraction pattern due to a single slit of
width @. the hirst mmmmume s observed atl an
angle 30° when light.of wavelength 5000 A 1s

incident on the shitt The first secondary
maximum 1s observed at.anangle of

(a binqlf l ) b) sin”! (3)
a) S 2 (b) 8 —
o, 4
i
. il ] oy [ 2
) s 1 __J 4 e
(€) sIm B (d) smn 3,

(NEET-I 2016)

The intensity at the maximum 1n a Young's
double shit experiment 1s /. Distance between
two slits 18 ¢ = 5A. where A 15 the wavelength
ol hight used n the experiment. What will be
the intensity in front of one of the shts on the

screen placed at a distance D = 1047

3 -y
] U
(a) 30 (h) 5
() 1 (d) —f”
0 4

(NEET-! 2016)
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A astronomical telescope has objective and
evepiece of focal lengths 40 ¢cm and 4 em
respectively. To view an object 200 em away
from the objective. the lenses must be
separated by a distance
(a) 50.0cm

(¢c) 37.3cm

(b) 34.0¢em
(d) 46.0em

(NEET-1 2016)
The angle of mcaidence [or a ray ol hght at a
refracting surface ol a prism is 45°, The angle
of prism 15 60° If the ray suffers minimum
deviation through the prism; the angle of
mimmum deviation and réffactive index of the
material of the prism respeetvely. are

(b) 30%
J2
(d) 30°42
(NEET-1 2016)

@) 45%2

(c) 45% 8

J2

A beamyof light consisting of red, green and
Blué colours 1s incident on a right angled
prism. The refractive index of the material of
the prism for the above red. green and blue
1.44 1.47

.39,

wavelengths are and

respectively.

Blue =
Green >
Red »

The prism will

(a) not separate the three colours at all
separate the red colour part [rom the green
and blue colours

separate the blue colour part from the red
and green colours

separate all the three colours from one
another (2013)

Al the [irst mmmimum adjacent to the central
maximum of a single-sht diffraction pattern,
the phase difference between the Huygen's
wavelet [rom the edge of the sht and the
wavelet from the midpoint of the slhit 1s

] :
(a) mradian (b) En&dmn
Y A T .
(¢) — radian (dy —radian (20/5)
4 2
&n
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In an astronomical telescope in normal
adjustment a straight black line of length L
1s drawn on nside part of objective lens. The
eve-piece forms a real image of this hine. The
length of this 1image 18 /. The magnification
ol the telescope 1s

L+l s i
(a) 11 (b) /

L L
(C) T+l (d) T—] (2013)

Two shts in Young's experiment have widths
in the ratio 1 : 25 The ratio of intensity at the
maxima and minima in the interference pattern,

.I_"T*ll‘. 15
;me o 4
) T (b) =
121 9
9 121 )
(c) e (d) 29 (2013)

For a parallel beam of monochromatic hight of
wavelength “A". diffraction 1s produced hy a
single shit whose width “a” 1s of the order of
the wavelength of the hght. If "D 18 the
distance of the screen from the shit, theswidth
of the central maxima will be

Da y 2DE
; . B
ﬂ &l

2015 Cancelled)

Two identical thin plano-convex glass lenses
(refractivé index 1.5) each having radius of
curvaturgrol" 20 em are placed with their convex
surfices imreatict at the centre. The intervening
space 18 filled with o1l of refractive index 1.7. The
focal length of the combination 1s
(a) =50 cm (by) 50¢m
(¢) =20¢em (d)y -25¢m

(2015 Cancelled)
The refracting angle of a prism 1s 4, and
refractive index of the matenal of the prism 1s
col (4/2). The angle of minimum deviation 18
(a) 90° -4 (b) 180°+24
(¢) 180°-34 (dy 180°-24

(2015 Cancelled)

In a double shit experiment. the two shits are

I mm apart and the screen 18 placed 1 m away.
A monochromatic hght of wavelength 500 nm

24,

26,

y A

28.
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1s used. What will be the width of each shit for
obtaming ten maxima ol double slit within the
central maxima ol single slhit pattern?
(a) 0.5mm (by 0.02mm
(¢) 0.2mm (d) 0.1mm

(2015 Cancelled)

A beam of light of A = 600 nm from a distant
source lalls on a smngle shit 1 mm wide and
the resulting diffraction pattern 1s observed
on a screen 2 m away. The distance between
first dark fringes on either side of the central
bright Iringe 1s
(a) 1.2em

(c) 24cm

(b, 12wm
() 24 mm

In the Young's deable gl experiment, the
intensity of light at 2 peiut on the screen where
the path difference A is K. (A being the
wavelength of light Gsed). The mntensity at a
point whese the path difference 1s A/4 will be
(a) & (b) K/4
(@) K/2 (d) zero

Ithe focal length of objective lens 15 mncreased
then magnmifving power of

(@) microscope will mcerease but that of
lelescope decrease.

microscope and telescope both will increase.
microscope and telescope both will decrease.
microscope will decrease but that of
telescope will increase. (2014)

(2014)

(2014)

(b)
()
(d)

The angle of a prism 1s 4. One of its refracting
surlaces 18 silvered. Light rays falling at an
angle of mcidence 24 on the first surface
returns back through the same path after
sulfering reflection at the silvered surface.
The refractive index W, of the prism 15

(&)

251 (by 2cosA

%cmﬂ
A plano convex lens [its exactly mto a plano
concave lens, Their plane surlfaces are parallel
to each other, If lenses are made of different
materials of refractive indices i and [, and R
15 the radius of curvature of the curved surface
of the lenses, then the focal length of the

combination 1s

(c) (d) tan (2014)

R . 2R
@ (4, -n,) B, -1y

R R
©) 20, +1y) @D 2y 1)

(NEET 2013)
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In Young's double slit experiment, the shts are
2 mm apart and are illuminated by photons of
two wavelengths A, = 12000 A and A, = 10000
A. At what mimimum distance from the common
central bright fringe on the screen 2 m from the
slit wall a bright fninge from one mterference
pattern comeide with a bnght fnnge from the other”?
(a) 4mm (by 3m
(¢c) Bmm (d) 6mm
(NEET 2013)
For a normal eye. the cornea ol eye provides a
converging power of 40 D and the least
converging power of the eve lens behind the
cornea 1s 20 D. Using this information, the
distance between the retina and the cornea-
eve lens can be estimated to be
(a) 1.67cm (by 1.5em
(¢) Sem (d) 2.5em
(NEET 2013)
A parallel beam of fast moving electrons 1s
incident normally on a narrow sht. A
fluorescent screen 1s placed at a large distance
from the slit. If the speed of the electrons 1s
increased, which ol the following statements
15 correct?
(a) The angular width of the central maxipmm
will decrease.
(b) The angular width of the central maxumuin
will be unaffected.
(¢) Duffraction pattern i1s not observed on the
screen 1n the case of electrons
(d) The angular width of the céntral miaximum
of the diffraction pattern will increase,
(NEET 2013)
In Young's double slit expérment the distance
between the shits amd the screen i1s doubled,
The separation between the slits 1s reduced
to half. As aresnlt the fringe width
(a) 15 halwed
(b} becomes four times
(¢) remains unchanged
(d) 15vdoubled (Karnataka NEET 2013)
A parallel beam of light of wavelength A is
incident normally on a narrow shit, A diffraction
pattern formed on a screen placed
perpendicular to the direction of the incident
beam. At the second mimimum of the diffraction
pattern, the phase difference between the rays
coming from the two edges of sht 1s
(a) 2m (b) 3m
(¢) 4m (d) ma
( Karnataka NEET 2013)

The reddish appearance of the sun at sunrise
and sunset 1s due to
(a) the scattering of hght

36.

37.

38.

39.

40.

(b) the polansation of light
(¢) the colour of the sun
(d} the colour of the sky

( Karnataka NEET 2013)
Two plane mirrors are inclined at 70°. A ray
immcident on one mirror at angle, 0 after
reflection falls on second mirror and 1s reflected
from there parallel to first murror. The value of

£ 15
(a) 45° (b) 30°
(c) 35° (d) 50°

( Karnataka NEET 2013)
When a biconvex lens ol "glass having
refractive index 1.47 is dipped m a hiquid, 1t
acts as a plane sheet of glass. This imphes
that the liquid muSt-have refractive index
(a) equal to that of glass
(b} less ih@n one
(c) greater than that of glass
(d) less than that of glass (2012)
A tav of lght'is ncident at an angle of incidence
i'on one face of a prism of angle A (assumed
te besmall) and emerges normally from the
apposite face. If the refractive index of the prism
15", the angle of mncidence i, 1s nearly equal to

A
(a) pA (b)
2
) A @ A 2012 1989)
W 2

A concave murror of focal length f, 15 placed at
a distance of d from a convex lens of focal
length f,. A beam of light coming from infinity
and falling on this convex lens — concave
mirror combination returns to mfinity. The
distance d must equal

() f,t+f, (b) -f, +f,
() 2f +f. (d) =2f, +f, (2012

The magnifying power of a telescope 15 9.

When 1t 1s adjusted for parallel ravs the

distance between the objective and eyepiece

1s 20 e¢m. The focal length of lenses are

(a) 10c¢m, 10 em (b) 15cem. 5cm

(¢) 18¢cm, 2cm (d) 11 cm,9cm
(2012)

For the angle of minmimum deviation of a prism
lo be equal to its refracting angle. the prism
must be made ol a material whose refractive
mdex

(a) lies between /2 and |

(b) hes between 2 Hnd-.,E

(¢) 1s less than 1

(d) 1s greater than 2 (Mains 2012)
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41. A rod of length 10 em lies along the principal | 47, A lens having focal length f and aperture of
axis of a concave murror of focal length 10 ¢m diameter d forms an 1mage of intensity [.
in such a way that its end closer to the pole 1s p '
20 e¢m away from the murror. The length of the Aperture of diameter 5 in ceniral region of
:E:;ﬂﬂﬁ]lzm 55 15em lens 1s covered by a black paper. Focal length
(¢) 2.5¢cm (d) Sem of lens and mtensity of image now will be
(Mains 2012) respectively
42. Which of the following 1s not due to total a I by 3f I
internal retlection? ; ) fand E ® ~—4—and E
(a) Working ol optical fibre 3 f I
(b) Difference between apparent and real (c) f““dI (d) 'E‘ﬂ”d;
dt:plh of a pond = (2010)
(c) Mirage on hot summer days
(d) Brilliance of diamond (2011) 48. The speed of light in media M| and M, are
43. A biconvex lens has a radius of curvature of L3 _I.UH m/s and .?:-_{] * 0 .m’#s Pespootively: A
magnitude 20 em. Which one of the following ray of hight enters from medium M, to M, at an
Dptiuﬂﬂ describe best the imugu formed of an ncidenee a-n-glc 1. 1l the ray sulfers total
object of height 2 em placed 30 em from the intertiéil #&flection. the value of 1 is
lens?
(a) Virtual, upright. height = 1 em (@) Egqual to f-;in*( g}
(b) Virtual, upright, height = 0.5 cm 3 5
(¢) Real, inverted, height = 4 ¢m (b) Tqual to or less than sin H =
(d) Real, inverted, height = | em (2011) / 3
44. A thin prism of angle 15° made of glass. of (€) Equal to or greater than sin” E}
refractive index i, = 1.5 1s combined with another 5
prism of glass of refractive index y, = L7535, The (d) Less than sin™ _] (Mains 2010)
combmation of the prisms produces dispersion 3
without deviation. The angle ©of the second | 49. A ray ol Light 1s incident on a 60% prism al the
prism should be minimum deviation position. The angle of
(a) 3° (| refraction at the first face (i.e., incident face)
(¢) 10° (d) 12° of the prism 1s
(Mains 2011) (a) zZero (by 30°
45. A converging beam of fays is incident on a ) 47 C R L 5
diverging lens: Having passed through the | - {Ij.fmml_ﬂ}{?)
lens the mys Imtépsect at a point 15 cm from 50. Two thin lenses of tquai }?1‘1gﬂ15 /,and f, o
the len on the spposite side. If the lens is uunlalut _andl coaxial. The power of the
rentoved ‘the point where the rays meet will combination is -
mové 5.em closer to the lens. The focal length @ SLithe (b) MA
of the lems 18 2 I
(a) Scm (b)y =10 ¢cm ] 1 g /.
(¢) 20em (d) -30c¢m (c : (C] e
waaing 2011) Vi fi (2008)
46. Aray of light travelling in a transparent medium | S1. A boy 1s trying to start a fire by focusing
of refractive index W, falls on a surface sunlight on a pilece ol paper using an
Hﬂpu[ﬂ{ing the medium from air at an ;_'[nE_]ﬂ ol L’:{.illil..-‘ﬂl'l"\'ﬂl"{ lens ol focal Iﬂﬂglh 10 em. The
incidence of 45°. For which of the following diameter of the sun1s 1.39 = 10° m and 1ts mean
value ol i the ray can undergo total internal distance from the earth 15 1.5 < 10" m. What 1s
reflection”? the diameter of the sun’s 1mage on the paper?
(a) u=1.33 (b) u=140 (@) 6.5=10"m (b) 124 x10"'m
(¢) pu=150 (d) p=125 (c) 92x10*"m (d) 6.5%10"m
(20110) (2008)
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A small coin 1s resting on the bottom of a
beaker filled with hiqumd. A ray of hight {from the
comn travels upto the surface of the hqud and
moves along 1ts surface. How fast is the hight
travelling in the Liqud?

€ icm N

com
(a) 2.4 = 10% m/s
(¢) 1.2 = 10° m/s

(hy 3.0 = 10% m/s
(dy 1.8 = 10® m/s,
(2007)

The frequency ol a hght wave i a matenal 1s
2 = 10" Hz and wavelength is 5000 A. The
refractive index of matenal will be

(a) 150 (b) 3.00

(¢) 1.33 (dy 140 (2007)

A microscope 1s focussed on a mark on a piece
of paper and then a slab of glass of thickness

3 cm and refractive index 1.5 1s placed over the |

mark. How should the microscope be mowved
to get the mark in focus again?

(a) 2 em upward (b) 1 em upward

(¢) 4.5 cm downward

(d) 1 em downward, r2006)

A convex lens and a concave lens, each having
same focal length of 25em, are pul in contact
to form a combination of lenses: The power n
diopters of the combmation 1s
(a) zero tb) 25

(c) 50 (d) infimte, (2006)

The angular resolution of a 10 em diameter
telescope at-a'wavelength of 5000 A is of the
order ol

(a) T0® rad (by 10~ rad

(¢) 10%rad (d) 106 rad. (2005)

A telescope has an objective lens of 10 e¢m
diameter and 15 situated at a distance of one
kilometre from two objects. The minimum
distance between these two objects, which can
be resolved by the telescope. when the mean

wavelength of light 1s 5000 A, 1s of the order of

(a) 0.5m
(¢) Smm

(by 3m

(d) 3em (2004)

The refractive mdex of the matenal of a prism

18 +/2 and its refracting angle is 30° One of

the l't:l'rauling surfaces of the |1ri:-:m 18 made a

60.

61.

62.

x>

mirror inwards. A beam ol monochromatic light
entering the prism from the other face will
retrace 1ts path afler rellection from the murrored
surface 1f 1ts angle of incidence on the prism
18

(a) 45°
(¢c) 0O

(by 6O
(d) 30° (2004)

A beam of light composed of red and green ray

15 mcident obliquely at a point on the lace of

rectangular glass slab, When coming oul on

the opposite parallel face, the red and green

ray emerge [rom

(a) Two points propagating-ii Bwo diflerent
non parallel dircelions

(b) Two points prépagiiing 1n two different
parallel directions.

(c) One paint propagating in two different
direetions.

(d) Omes poiit propagating in the same
direetions. (2004)

Arregmeonvex lens 1s cut into two halves along

(VO™ and (1) YOY * as shown in the figure.

Lewf/”. /7 be the focal lengths of the complete

[ens, of each hall in case (1), and of each hall

In case (11), respectively.

Choose the correct statement from the

following

@) S =L =%
@)L =8 =

(o) S =2 L"=F

@@ =21 =2
(2003)

A convex lens 15 dipped 1n a hiquid whose
refractive index 1s equal to the refractive index
ol the lens. Then 1its focal length wall

(a) become zero (b) become mmbinite
(¢) become small. bul non-zero

(d) remamn unchanged (2003)

A bulb 1s located on a wall [ts image 15 to be
obtained on a parallel wall with the help of
convex lens. The lens 1s placed at a distance
d ahead ol second wall, then required focal
length will be

(b) only g

(a) only g 3

4
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(¢) more than %r but less than %

(d) less than %

Diameter of human eve lens 1s 2 mm. What will
be the mmmmum distance between two pomnts
to resolve them, which are situated at a
distance of 50 meter from eye. The wavelength
of light is 5000 A

(a) 2.32m (b) 428 mm

(¢} 1.25cm (dy 1248 em. (2002)
[For the given meident ray as shown n figure,
the condition of total internal refraction of this

(2002)

ray the required refractive index ol prism will be

V3 +1

(a)

45° . incident

- ray
S +1 ‘
(b) 3
(C) %
7
() 5 (2002) |

. Optical fibre are based on

(a) total internal reflection
(b) less scattering (¢) refraction
(d) less absorption coeflicient.

p2001)

A ray of light travelling in air havgwwaveléngth
A, frequency n. velocity v amd imtensity /. If
this ray enters into water then these parameters
are ', n’, v’ and.J "’ respectively, Which
relation 1s correct from [Glowing?

(a) A=A (b) n=n'

() v=v'’ ) I=1" (2001)
A dise 1s placed on@ surface of pond which
has refrattivesindéx 5/3. A source of light 1s
placed 4 m1 below the surface of hiquid The
munimum radins of dise needed so that hght 1s
not coming out 1s,
(a) =

(¢) 6m

(b) 3m
(d) 4m (2001)

A bubble mn glass slab (u = 1.5) when viewed
from one side appears at 5 cm and 2 cm [rom
other side. then thickness of slab 1s

(a) 3.75c¢cm (b) 3 em

(¢} 10.5¢m (d)y 25em. (2000)

A tall man of height 6 feet, want to see his full
mmage. Then required mimmimum length of the
mirror will be
(a) 12 feet
(¢) 6 feet

(by 3 feet
(d) any length.
(2000)
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For a plano convex lens (1= 1.5) has radius of
curvature 10 em. It 1s silvered on its plane
surface. Find focal length after silvering

(a) 10c¢cm (b) 20 cm

(¢) I5¢em (dy 25em. (2000)

Raimbow 1s formed due to

(a) scattering and refraction

(b) internal reflection and dispersion
(¢) reflection only

(d) diffraction and dispersion, (2000)

A plano convex lens 15 made.of refractive index
1.6. The radius of curvatureofthe curved surface
1s 60 cm. The focal length of the lens 1s

(a) 200 cm (b] 200 em

() SUem (dy 400em (71999)

Colours appear on a“thwy soap film and on soap

bubbles dne to the phenomenon of

(a) 1ntecference (b) dispersion

(¢c) refraction (d) diffraction
(1999)

Ifthexcfractive index of a material of equilateral

prsm 8 /3, then angle of mimimum dewviation

of the prism 1s

(@) 60°

(c) 30°

(b) 45°

(d) 75° (1999)

A luminous object 1s placed at a distance ol
30 em from the convex lens ol focal length
20 em. On the other side of the lens, at what
distance from the lens a convex mirror of radius
of curvature 10 cm be placed m order to have
an upright image of the object coincident
with 1t?

(a) 30 c¢cm
(¢) 12em

(by 30 ¢m

(dy 60em (1998)

Light enters at an angle of mcidence mn a
transparent rod ol refractive mdex »n. I'or what
value of the refractive index ol the matenal of
the rod the light once entered into 1t will not
leave 1t through its lateral face whatsoever be
the value ol angle of mecidence?

(a) n=1.1 (b) n=1

(¢) n>f2 (d) n=13 (1998

An astronomical telescope of tenfold angular
magnification has a length of 44 em. The focal
length of the objective 1s

(a) 44 em (b) 440 cm

() 4cm (d) 40em, (1997)

The focal length of converging lens 1s
measured for violet, green and red colours. It
1s respectively /.. [.. /.. We will get
@) L=</ (b) fe=> )

©) h=Sfs ) fo>f.  (1997)
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An electromagnetic radiation ol frequency n,
wavelength A, travelling with velocity v in air,
enters a glass slab of refractive index p. The
[requency, wavelength and velocity of hight
in the glass slab will be respectively

(a) n, 2A and - (b) E E and v
u TR
n oA 1 A X
(c) E Ennd I (d)y E and E
(1997)

[I'a convex lens of local length 80 ¢m and a
concave lens ol focal length 50 c¢cm are
combined together, what will be their resulting

power"’
(@) +75D (by =0.75D
(¢) +63D (d)y —65D. (1996)

The refractive index ol water 1s 1.33. What will

be the speed ol hight in water?

(a) 4 x 10% m/s (b) 1.33 x 10% m/s

(¢) 3 x 10° mfs (d) 2.25 x 10% m/s
(1996

A ray of light from a denser medium strikes 4

rare medium as shown in figure, The weflected
and refracted rays make an angle.of 909 with
each other. The angles of refleetion and
refraction are rand »’. The efitical angle would
be

N..
A C
DEnsr
Rarer B
r D
N .

(by s~ (sin r)
(d) tan”! (sin r)
(1996)

(a) sin~! (tan »)
(¢) cos~ ! (tan r)

If /,-and f, are the focal lengths of a convex
lens for violet and red light respectively and
F;, and [, are the focal lengths of a concave
lens for violet and red hght respectively. then
we must have

(@) fi.= /[, and F. = I,

(b) fir<Jpand F. > F,

84.

1. 86.

87.

88.

39,

x>

(©) f,>f, and F,, < F,

(d) fi-<Jpand F,, < F},. (1996)

Light travels through a glass plate ol thickness
t and having a refractive index u. If ¢ 1s the
veloeity of hight 1in vacuum. the time taken by
light to travel this thickness of glass is

o ;| T
I_d} u[, [h} T

(¢) e (d) (1996)

0

. A lens 1s placed between a sdice of light and

a wall. Tt forms images of'area 1, and A, on the
wall, for its two differemt positions. The area
of the source of light Is

—ad L

p.! A A
A+ A,

@ YA :

(a)

(d)

(1995)

Exposure time of camera lens at f/2.8 setting 1s
1/200 second. The correct time of exposure at

J15.6 15

(b 0,40 second
(d) 0.04 second,
(1995)

(a) 0.20 second
(¢) 0,02 second

[n a Iresnel biprism experiment, the two
positions ol lens give separation between the
slits as 16 em and 9 em respectively. What 1s
the actual distance of separation?
(b) 14 em
(d)

(a) 13 em

(¢) 12.5 em 12 ecm. (1995)

Four lenses of local length 4£]5¢m and
+ 150 cm are available for making a telescope.
To produce the largest magnification, the focal
length of the evepiece should be
(a) + 15 em (by + 1530 e¢m
(¢) =150 cm (d) —15cm.

(1994)

The blue colour of the sky 1s due to the
phenomenon of
(a) scattering (b) dispersion

(d) relraction,

(1994)

(¢) rellection
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90.

91.

91,

93.

94.
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Ray optics 1s valid, when charactenistic
dimensions are

(a)
(b)
(c)
(d)

much smaller than the wavelength of light

of the same order as the wavelength of light

ol the order of one millimetre

much larger than the wavelength of hight
(1994, 1989)

A small source of light 18 4 m below the surface
ol waler ol refractive index 5/3. In order to cut
ofl all the hght, coming out of water surlace,
munmmum diameter ol the disc placed on the
surface of water 1s
(@) 6m

(c) Im

{h} oo

(d) 4m. (1994)

A parallel beam of monochromatic light of

wavelength 5000 A is incident normally on a
smgle narrow shit of width 0.001 mm. The light
1s focussed by a convex lens on a screen
placed n focal plane. The first mmimum will
be tormed for the angle of diffraction equal to
(a) 0° (b) 15°

(c) 30° (d) 50° (1993)

Interference was observed m intgelerénce
chamber where air was present, mow the
chamber 1s evacuated. and 1f thessame light 1s
used, a careful observer will sée

(a)
(b)
(¢)
(d)

no mterference
interference with hrighter bands
interference with dark bands

interference’with.Jarger width (1993)

Time taken By Sunlight to pass through a

window of"thuckness 4 mm whose refractive

indee s & B
2

(@) 2 x I0*%s

(¢) 2x 10tg

(hy 2 = 10%s
(d) 2 = 1015
(1993)

There 15 a prism with refractive index equal to
J2 and the refractive angle equal to 30° One
of the refractive surface of the prism 1s
polished. A beam ol monochromatic hight will
be retrace 1ts path 1f 1ts angle of indence over
the refracting surface ol the prism 1s

(a) 0° (by 30°

(c) 45° (d) 60° (1992

96.

7.

98.

99.

100.

101.

x>

231

If yellow Light emutted by sodium lamp in
Young's double slit expt 1s replaced by
monochromatic blue ol hght of the same
intensity

(a) fringe width will decrease

(b) Iringe width will increase

(¢) [rimge width will remam unchanged

(d) fringes will becomes less intense(/992)

In Young's double sht experiment carried out with
light of wavelength (A) = 5000.A, the distance
between the slits 1s 0.2 mm and the screen 1s at
200 em from the slits. Thgeentral maximum 1s at
x = 0. The third maximum (takmg the central
maximum as zeroth masimum) will be at x equal

Lo
(a) L6Tcem (by 1.5¢cm
(¢) (05 em (d) 50em (1992)

A heam of monochromatic hght 1s refracted
[rom vacuum into a medium of relractive index
1.5 The wavelength of refracted light will be
(4) depend on mtensity of refracted hght

(b) same

(¢) smaller

(d) larger (1992 1991)

Green light wavelength 5460 A 1s incident on

an auw-glass interface. If the refractive index of

glass 18 1.5, the wavelength ol hight in glass

would be (¢ =3 = 10%ms )

(a) 3640 A (b) 5460 A

(c) 4861 A (d) none of these
(1991)

Ratio of intensities ol two waves are given by
4 : 1. Then ratio of the amplitudes of the two waves

S
fa): 251 by 1:2
(c) 4:1 (dy 1:4 (1991)

In Young's expermment, two coherent sources are
placed 0,90 mm apart and Iringe are observed
one metre away. I 1t produces second dark
[ringe at a distance ol | mm from central fringe.
the wavelength of monochromatic hght 15 used
would be

(a) 60 x 1074 em
(¢) 10 % 10 em

(b) 10 = 10 em
(d) 6 % 10° em
(1991)
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102.

103.

In Young's double shit experiment, the fringe
width 1s found to be 0.4 mm. If the whole
apparatus 1s 1mmersed n water of refractive

. 4 . . .
index 7, without disturbing the geometrical

arrangement, the new fringe width will be

(a) 030 mm (by 040 mm

(c) 053 mm (d)y 450 microns
(1990)

The Young's double slit experiment 1s

performed with blue and with green hight of

wavelengths 4360 A and 5460 A respectively.

I x 15 the distance of 4™ maxima from the

ceniral one, then

(a) x(blue) = xigreen)

(b) x(blue) > x(green)

(¢) x(blue) < x(green)

104.

105,

106.

107.

Interference 15 possible

(a) hght waves only

(b) sound waves only

(¢) both hght and sound waves

(d) neither hight nor sound waves (/989)

Which of the phenomenon 1s not common to

sound and light waves ?

(a) Interference (b) Diffraction

(¢c) Coherence (d) Polarisation
(1988)

Which one ol the followmg phenomena 1s not
explained by Huygen™ ocemstruction of
wavelront 7

(a) Refraction
(¢) Ihffraction

(by Reflection

(d) Omngin of spectra
(1988)

Focal lengthrofa convex lens of refractive index

1.5 158 2'em Foeal length of lens when immersed

mn a hguid of refractive index of 1.25 will be

x(blue) 5460 (4) 10 om (b) 2.5 c¢m
(d) x(green) ~ 4360 (1990) (¢] S em (d) 75em (1988)
{Answer I{ey_}
I. (b 2. (¢) 3. (d) 4. (a) § (b)y 6. (d) 7. (c) 8 (b) 9. (b) 10. (d)
11. (¢) 12. (b) 13. (b)) 14. (b) 1§ (d) 16. (b) 17. (a) 18. (b) 19. (¢) 20. (¢)
21. (a) 22. (d) 23. (¢) 24. (d) 25. (¢) 26. () 27. (b) 28. (&) 29. (d) 30. (a)
31. (a) 32. (b) 33. (¢) 34. (a) 35 (d) 36. (a) 37. (a) 38. (¢) 39. (c) 40. (b)
41. (d) 42. (b) 43. (¢) 44. (c) 45. (d) 46. (c) 47. (c) 48. (c) 49. (b) 50. (b)
51. (¢) S§2. (d) §3. (b) 54. (b) §5. (a) §6. (¢) 57. (¢) 58. (a) §59. (b) 60. (a)
6l1. (by 62. (b) 63. (¢) 64. (c) 65 (a) 66. (b) 67. (b) 68. (¢) 69. (b) 70. (a)
71, (b) 72, (by 73. (a) 74. (a) 75, (a) 76. (¢) 77. (d) 78 (a) 79. (d) 80. (b)
81. (d) 82. (a) B3. (b) 84. (b) 85. (¢) 86. (¢) 87. (d) 88. (&) 89. (@ 90. (d)
91. (a) 92. (¢) 93. (d) 94. (¢) 95. (¢) 96. (a) 97. (b)y 98. (© 99. (@ 100. (a)
101 (d) 102.(a) 103.(¢c) 104. (¢) 105 (d) 106. (d)y 107. (¢)
Get More Learning Materials Here : & m &N
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TR DL R EXPLANATI ONs HCEAEEEHTEETEERR LR

1. (b) : The resolving power ol an optical
microscope,

o 2Usin O
RpP= 7
IFor wavelength A, = 4000 A, resolving power will be
vy 2MUsin O _
FFor wavelength A, = 6000 A, resolving power will be
5 2 sin O i
) =
RP, 6000 ..(1)
On dividing eqn. (1) by egn. (1)
_ RP, 6000 3
- RP, 4000 2
2. (e) : Position of 8" bright fringe in medium,
- 84, D
T d

Position of 5™ dark fringe in air.

|
d
, 45 Ay D
B d
Given x=x
Elmﬂ B 4.5M . D
d d
Aot N
l"l‘.m = lﬂ" -~ 45

3. (d) : When mirror 1s rotated by 0 angle reflected
ray will be rotated by 20
I“or small angle 0,

¥

X =

X

=1.78

m

4. (a) : The condition for dispersion without
deviation 1s given as (L— DA =(uW - 1)4’
Given =142, 4=10° u'=17,4"=19

(142-1)x 10=(1.7- DA’
(0.42) x 10=0.7 = 4"

0.42x10 <4
0.7

5. (b) : The mtensity of transmutted hght through
P

or A'=

- f[J
I = 5
The mtensity of transmitted hghtthrough P,

2
7 -.;_._Iu ] -_j'” l_.i’”
I,=1 cos 45°=—3 L;—I-—EJ B i =y
Angle between polaroids /'y and P, = (907 —45°%) = 45°
Intensity.of tmsmitied light through P,

-
"y 0 3 == fu
.I'_',li —JILUE.'#E; — — 8

L[L]

4\\2
3 4

6. (d): Here, Ug :E, Wy, =—

3 i
Foeal Tength (/) of glass convex (

lens 1s given by
WA,

' ug-n(2)

Fo e TR
—or f=R (1)
R

| ['3 ]2
or —=|——1|—==
f\2 JR

Focal length (/) of water filled concave lens 1s given

)

2 2
= e I Usimmg eqn. (1)
3R 3y [Using eqn. (1))
Equivalent focal length (f /) of lens system
11 2 1_3-2+43_4
fo [ 3f f  3f 3f
.
fﬂ; - T

7. (c):Herepn=1.3

He
7
|
fe——x——pf—(] — )4
[ = length of the slab
x = position ol air bubble from one side
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As per question, total apparent length of slab =5 + 3
or —jil-+l;',_"b‘-:I =8 or -',—=8 S l=8u=8x15=12¢cm
M K o

—

L _[JE+\/%]E[JW+IT :[JEH ]3

Iinin JH_\/E Vi 11 -1 ‘E—l
Tmax
Iimax ~ T imin g ! imin
max I min ‘;_mux 41

(Vn+1)
V-1

rfsfﬂﬂi‘zﬂ
wq—h

Wn 2

) 2(n+1) o+

9. (b):Here,u=400cm=4m,v=meo, =7

: . 1. 1
Using lens formula, — ——=—
¥ i

W) (W)
(sl e ldm=i)

1 1 :
or ——Ez—nr,f ==4m

= :
Lens should be concave.

Power of lens = i = i =—( 25D
f—4

10. (d): Here, a=002 cm=2 & 0% m
A=5x10"ecm=35x 10 m
D=60cm=06m

Position of first minima onthe diffraction pattern,

i

_ DA _OERSXH o 10~ m=015cm

a %

M

Gl _ v
11. (¢) : Mapgnification in the muror, m=—
1]

m=—=2=sv=2
As vand i have same signs so the miurror 1s concave
and image formed 1s real.

1 1, - -
Ll £ s~ Concave muror and real image.

m=+2=v==2u

As vand v have different signs but magnification 1s 2

s0 the murror 1s concave and image formed 1s virtual,
1 u

m=+—=py=——
2 2

Get More Learning Materials Here : &

x>

As v and u have different signs with magnfication

I
('2‘ s0 the mirror 1s convex and image formed 1s
virtual.
12. (b): For [irst mmmum,
the path difference between extreme waves,

asinf) = A

Here 6 =30° = sinf =-;—

a=2\ (1)
For first secondary maximum, the path difference
between extreme waves

asinty = %l or (2A)sint/ =%'1 [Using eqn (i)]

or sin[—l':i B, ﬁ’-:sin"l'(i]
4 4
13. (b): Here.ol =51, D=10d, _1'2%.

; {
Resultant Intensity at v = % [y=1

Thespath difference between two waves at }‘—“:E

.{I’Hd
! 2 5
Av=dtanB=d x> = 2.4 5k _A
10d 20 20 4

2n
Corresponding phase difference, = X

T
Ax=—.
2

Now, maximum mntensity in Young's double slhit

experiment,
Lo =L +L+2,
Iy=41 (o L=1=1)
o
4
Required intensity.
Iy=0h+1 +Ef|fgcus§=2; :izu

14. (b): Heref =40 cm, /=4 cm
Tube length(/) = Distance between lenses = v_+ [
For objective lens,

u =-200cm, v, =7

LB or S -
vt o w200 40
4
or l I | vp =30 ¢cm

v 40 200 200

)

[=50+4=54¢cm
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15. (d): Given. i=45° _4=060°
Since the ray undergoes mimimum deviation.
therefore, angle of emergence from second face,
e=i=45°

O =i+¢—-A=45%+435"-60%=130°

qin{fq+af.t!] ‘ [ﬁnu+3nn]
| 2

s1n
2
W) )
Sin| — sin
2 2
sind5” 1 2
= — = e— W — ﬁ
sin30° 21
16. (b) : As beam of hight 1s incident normally on the
face A8 of the right angled prism ABC", so no refraction
occurs at face A5 and 1t passes straight and strikes the
face AC at an angle of incidence , i = 45°.
For total reflection to take place at tace AC,
I>1_or sini>sini
where / 1s the critical angle.

!J_:

But as here /=45 and sini, = 1
u

o . § ] B

sind43" > !-4 or 5 > A or ,u}ﬁul,-’-ll-ﬂi
As P, (5 1.39) < pu(= 1.414) while p, (= 1.44) and
My, (= 1.47) > 1 (= 1.414), so only red colour wallbe
transmitted through face AC" while green dnd Blue
colours will suffer total internal reflection,
So the prism will separate red colourfrom the green
and blue colours as shown n the followang hgure.

A
Blue r—
Green » 3
Red > AN
: 45 Red
B G
'HIucT y Lireen
17. (a) : The situation 15 shown in the hgure
J'.-"
=10
Screen

x>

235

In figure .1 and B represent the edges ol the sht /1B
of width @ and (' represents the midpomnt of the slit,

For the first mimmimum at F,
asinf) = A
where A 1s the wavelength of hght.

(1)

The path difference between the wavelets from A

to (718

a . PR
&xzismﬂ—i{uamﬂ] R

(using (1))

The corresponding phase difference A s

21 2w A
Ap=—Ar=—xX—="
A T

18. (b)

19. (¢) : As, intensity Fes wadth of slit 117
Also, mtensity / e squaresof amplitude 4

L W, AF
I, W A%
'l ..
But W, 25 (given)
A A1 1
] ,JI_ Dl' —_— = —_— =
. 25 Ay V25 5
i
9 [Al +|ﬁ'
‘Fnum o {‘d‘l +A2}- » AI /
J!rmin U’q —-’13}2 [ AI 1 ¢
A )
gy 5) 36

a3 4 12AD/a
. D
For central maxima. sinth = ;
Also, 0 1s very-very small so
y V
sin0= tan 0 ==
v _A _AD
D il ; g (l
20D

Width of central maxima = 2y= :

a
21. (a)

&
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! [A+B] " = 4I[|Lﬂq [22 ) 4!(}Cﬂ'5 (ﬁ]—4fﬂ—K []}
S10n
. 2
22, (d): As U= T ] When path difference 18 % then
sin| —
2 " 21: ,1_ W
“n[ A+d LA Yo
I —. — ’ K
col % — Ein(; ] li'.' U= col %il a's = 4IuLCIE (4) Ef“ - "i"‘ “.JHI]IL{ U}I
2 26. (d) : Magnifying power of a microscope,
a::usri’!L sin[AFIFS] m=[£][£]
2 / 2 -lrul'! fl‘-"
. [AY . A] where / and [ are the focal lengthsiof'the objective
e T L 0 and eyepiece respectively afid % is the distance
(nt AY (A 8\m A A B between their focal pomistand D is the least
“““[ . _] =8 [ 5 ¥ 7 ) E "5 b 3 distance ol distinct visiom
Bone ﬂ _ 94 = 180° — 2.4 It /£ increases them m will decrease.
23. (¢) : For double shit experiment, Magnifyingpowerofa telescope, M= f_ﬂ
d=1mm=1%x10"m D=1m A=500x 10%m | . e
D where [and / 7€ the focal lengths of the objective
Fringe width [} = 3 and eyvepieeerespectively
i o o e n A L TR e T
Width of central maxima in a single sl LONEIWses, then m will increase
As per question, width of central maxima of single
slit pattern = width of 10 maxima of double sht pattern |

%
L

I el
»
2 2}{1[} — Wy - . .
0= =02%10 3nl = ("2uim. On reflection from the silvered surface. the incident
1010 gt ray will retrace its path, if it falls normally on the
24. (d) : Here. A =600 nm= 600 *10.%m drana s

a=1mm=10"m, D=2m
Distance between the-first dark fringes on either
side ol the central brighlfnmge 1s also the width of
central maximum,

By geometry, r=4

Applving Snell’s law at surface PO,
| sini = psiny

20D sin i :~.1n 2A

Width of centrdl maxinitim = = =2c0s A
B d sine sin A
"}ﬁﬁﬂﬁbﬂﬂ mx2m 28. (a) : The combmation of two lenses 1 and 215 as
107 m shown n higure.
=24 10"m=24= 10" m=24 mm l_l+i
25. (c¢) : Intensity at any pomnt on the screen 1s R b
/= 4iﬂcm lb According to lens maker’s formula
. 1 1 1 -1
where /15 the mtexmt}' ol either wave and ¢ 15 the — =(u, —‘l}[— ey }: (HER )
phase difference between two waves. h = R
M 1 1 1
Phase difterence, ¢ = = & Path dilference ? =(l-l3 =3 B 1k 2
When path difference 1s A, then ) .
: 27 =(l'|-"*-‘l:| _l = ':”"" ])
=X A=2m - R R

Get More Learning Materials Here : &
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1_ (=1 (p-1)

f R R
lzw, ;':L
0 R 77 (uy—Ha)

29. (d) : Let n, bright fringe of A, comcides with n,

w
L

bright fringe of A, Then
mAD kD
d d
m Ay 10000 5
e 120006
Let x be given distance.
ma, D
d

Here,n, =3, D=2m,d=2mm=2 % 107 m
A, =12000 A=12000 x 10" m=12 x 107" m

_5x12 x107 mx2 m
2x10™ m
30. (a) : Converging power of cornea, P =+ 40 D
Least converging power of eye lens, P, =+ 20D
Power of the eye-lens, P=P + P
=40D+20D=60D
Power ol the eye lens

or Hl;".l =N\,

X =

=6 10" m=6 mm

A

1
P=
Focal length of the eye lens (f)
J"-l- I, W
TP 0D &0 6D ‘-'3

Distance between the retina and gemeaseye lens
= Focal length of the eye lens

= g cm =1.67 cm

J1. (a)

32. (b) aEfingeiath = %D
where D 1sthedistance between shts and screen and
d 15 the distance between the slits.
When 215 doubled and ¢ 1s reduced to half, then fringe
width becomes
g = AM2D) _ 4,D .
d/2) d

33. (¢) : For the second minimum,
Path difference = 2
Therefore, corresponding value of phase difference 1s

4p

2n
Ab = = = Path difference

A =£§x21 =4

237

34. (a) : The reddish appearance of the sun at
sunrise and sunset 1s due to the scattering of hight.

35. (d) : Dafferent angles as shown in the hgure.

0 +40° = 90°
0 = 90° — 40° = 50°

36. (a) : According to leng maker’s formula

1_ u_—l}[}_l
f [Lh_ IRy 'Rg]

Where W, isdherefractive index of the material of the
lens and s the refractive index of the liquid i which
lens lﬂdlppt:d

As the biconvex lens dipped in a liquid acts as a plane
sheet of glass, therefore

37. (a): As the emergent ray emerges normally from
the opposite face,
g=10,r,=0.A87r+tr,=A
r=4A
Applying Snell’s law for mcident ray
Ising = psinr, = Usindd
sini
sin A
For small angle, sini = i, sind = 4

or U=

i

W= a or 1=l
]
P - p—edg
38. (¢): \
b
bid
& Iz 2f, o
" d &
d=2f +f,
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238

39. (¢) : Magnmlying power. m = fo =9 (1)

A
where f and f are the focal lengths of the objective
and evepiece respectively
Alsof +f =20¢cm
On solving (1) and (1), we get
f=18cm, f =2cm

. [A+8, J
SII'I[ 2

(1)

40. (b): As p=

sin d]
2
sin[ A+ A ]
= | i = Iamj ¢ 8, = A(Given))
51N E ] !-rll"l[ —2— ]
2sin a ]C(Jﬁ{ 5 ] ._
= = ‘ :Ec::m[ ﬂ]
sin A ] °
2.
As O=i+e—-A
At minimum deviation. 8 =98 _,i=¢
0 =2i—-A
2i=0 +A
f= b'”;A . ; B A (o8, = Agiven))

i, =0P =y 4 =00

FELIIK

Then, p = 2cos0" =2

I

Tt T

max =E = A =

b IMEx 2

a 1
Then. My =200s45%22% & =12
So refractive index lies Befiveen 2 and /2.

20 cm 7’P

41. (d):

1L
Jﬁ—iﬂ Cin—>rt

Here, f=-10 cm

Forend A, u =-20cm
Image position of end A,
4.1.1
oy - i3
1 1 1 1 1 1 1
+ = or = oS ——
v, (F20) (-10) v, —-10 20 20
v, =-20cm

For end B. ", = - 30 ecm

Get More Learning Materials Here : &

Image posttion of end B,

.21
UB HE f
1 1 1 1 1 1 2

+ = or = -+ = ——

vg (F30) (-10) " vy 10 30 30

v,=-15cm
Length of the image

= |er1 | —|E1E|=2Ucm-15|:m=5cm
42. (b) : Difference between apparent and real
depth of a pond 1s due to refrachior, Other three are
due to total mtermnal reflectiomn:

43. ()
44. (c) : For dispersiofitwithout deviation
0 +06,=0
(1, — DA @~ 1) Ar=0
A, = LHT= Dy
- (=1
Substitutimg the given values, we get
m o (15=115° .o
. (175-1) 1

 =ve s1gn shows that two prisms must be joined in

apposition.
45. (d) : Here, v=+15cm, u=+15-5)=+10cm
According to lens formula

[ L [ S |

ou 15 10 ) f
46. (¢) : For total internal retlection, sini = sinC

= f=-30cm

where, i = angle of incidence, C = critical angle

but, E'u'n{::l S sini>— or 1‘-‘*%
m i sin i
i sinl-:]ﬁ” (i = 45° (Given))

n>v2

Hence. option (c) 1s correct.

47. (c) : Focal length of the lens remains same.
Intensity of image formed by lens 15 proportional to
area exposed to imcident hght from object.

i.e. Intensity e area

III‘I- A-_r
O ===
I A __. :
Initial area, A, = J'I[ E = E
3 4

After blocking, exposed area,

A M nd/2)  md® md® _ 3md”

4 4 4 16 16

x>
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I, A gpg* 4
4
3 X
oar IZ:Efizzf ('.' f1=j)
Hence, focal length of a lens = f, intensity of the
Image = 3l
4
48. (¢) : Refractive index for medium M, is
¢ 3x10°

. —

T,
Refractive index for medium M, 1s
¢ 3Ix10P 3

2 T 20x108 2

For total iternal reflection. smi 2 sinC

where § = angle of incidence. C = critical angle

But !;ir‘tf.'zﬂ
]"'1

sini =2 _ME = fEﬁil*l_-l[E]

H 2 4

49. (b) : Angle ol prism. A=r +7,
For mumimum deviation

LELEY & A=2r
Given. A =60°
Hetide, #=2n 2L 300
2 Z
| | |
50. b): —=—+—. .
L5
51. () : :szlze ut': im:aigﬂ U E
size of objett |
__Jagw10’ 107 A
=» size of theimage =— =092x10" m
o .~ 1.5%10"
=092 = 10" m,
s1z¢ of the mmage = 9.2 x107 m
€ 3cm N
52. (d); w
4 cm
N

coin

From figure, sinC = —p———==
V@) +(3)°

where (' 15 the critical angle.

Also. sinC = ;p”
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sinC =— [since ‘an= H] :J
Hy ]
. velocity of light in air (¢)
Also “py=—mrd T BT T 2T
velocity of light in liquid (v)
Sin =t — ;
¢ 3x10

3 =
Or. 1==3x1(}“}{;=1.8>{lﬂ“ ms .

T

w:lm,lly of light in vacuum (¢)

ve]m.uy of lightan medium (v)
v=2vA=2x 10" x 5000.% L=

53. (b):

In the medium. v = 105 nw§
Vo 3xI10%
J_]_: e = g :3-'
Vimed 10

- real depth 3
S4. (b) : Apparent depth = " ~15

As 1mage-appears to be raised by 1 em, therefore,
microseope. must be moved upwards by 1 em.

55, (a): Focal length of convex lens f; = 25 em

=2 cm

Foeal length of concave lens /5 = - 25 ¢m
Power of combination in dioptres,
100 100 100 100
P=Py+y= e = =0.
*Tf R 25 25
56. (¢) : R.P. = 1/AD
| 1.22A 22X
The angular resolution, A0 = -
22%5000%107 ;
= PNRI0 ™ s =10
0.1
57. (e) : Resolution of telescope
2 -8
do=1222 =12ox 220X 6~ da
D
x=d0 = d
1,22 5000107 x10° -4 i
= 0 |d=10"em] =~ 5 mm

58. (a) : Zr = 30° (using law of tnangle)

SIN 1

===
SN r

— /2 % 5in 30 = sini

- | :
=% Sl | = = [ =457

V2

m @& www.studentbro.in




Get More Learning Materials Here : &

240

39, (b) : The velocities ol different colours 1s
different 1n a given medium, Red and green are
refracted at dillerent angle of refraction.

sinf |

. =M (1)
Sin rp

s1n i -l .

: = ~.(n
SN Fe; )
sin;}}

TR (1)
sini,

From equation (1), (11) and (111)

=% =I5 =145

Thus two pomnt propagation i two different parallel
direction.

60. (a) : Since the lens 1s equiconvex, the radius of

curvature of each hall 1s same, say R. We know from
[Lens maker's formula

T . T
_I}T_“-l- I}[Rl Rz] s

o ‘T
(considering the lens to be
placed in air). Here R, = R 1
R, = =K by convection
" l={H—”£=ﬁ'U‘"U] = )

[ we cut the lens along XYOX” then the-twe halVes

of the lens will be having the same radiidFeurvature

and so, focal length f"= f

But when we cut it along YOY “then.ave will have
HI = R but H: =

1o = -n(kal) sa-ng = 5

) -

R se
=y =D
61. (b) : When reliuclive index of lens is equal to
the refragtive wdex of liquid, the lens behave like a
plane surfaeeswith focal length ifinity.

62. (b): Arcal image 1s to be formed on the 2™ wall
ol the bulb placed on the first wall by the convex
lens. The lens 1s placed at a distance of d from the

and wall.
d
bulb |f ;
B

first wall

second wall

Now. we know that to form a real image ol an object
on a screen by a convex lens. the distance between

e T sin"[

x>

the source and the screen (/1)) should be equal to
4/. where /15 the focal length of the lens.
In that case, u =v=0/2=d.

=DM =d3.

63. (¢) : Resolving power ol evelens

d_ 2x107" 1 ,5'@:;,

5000x107  dO
[Given d = diameter of lens =2 mm=2 = 10! e¢m,
A= 5000 A = 5000 = 10 em].
Let &5 be the mimimum distance between two points

so that 1t may be resolved.
8= rd0. Here r = 50 nyr=3000-cm.

o
g = 5000% 20008V 455 cm .

2%10™
64. (c) : Applying Snell’s law of refraction at A, we
get

=

A

" si'n.*:sjjn-'-iS“
sinF  Ssinr

S =3

A e
Applying the condition of total internal reflection at
B. we get

i.o=sm ' (1/n)
where /. 15 the eritical angle.
Now, r +i. = 90° = n/2.

-y if11)

sin”! ﬁ = g —sin”! ﬁ
Or. sin”! T:]‘-_I.l = EGE_Iﬁ

66. (b) : Frequency remains same.
67. (b) : 015 the eritical angle.
v B =sin (1w = sin ' (3/5)
or. smB = 3/5

tanB =34 =p/4 or, r=3m
68. (¢) : Total apparent depth.

y=y+y=5+2=Tcm

If x 15 real depth = thickness of slab, then as

real depth  x

i apparent depth v

of, x=uy=15=x7=10.5 cm.
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69. (b) : The mimmmum murror length should be hall

of the height ol man

70. (a) : ]If*={“_"’{ﬁ_fﬂ

el l__1 1_
e ”[m t—lﬂl}-ﬂ'ﬁ[l

When plane surface 1s silvered. F =-

|—

} = (=20 cm

20
== 10 cm.

N O

71. (b) : The rambow 1s an example of the
dispersion of sunhght by the water drops in the
atmosphere. This 1s a phenomenon due to a
combination of the refraction of sunlight by spherical
walter droplets and of internal (not total) reflection

72. (b) 1 R, = +s

-
R~ =— 60 cm R,= :
l | I
i1 et
(15— s ~
T—( = }; 60/ o1 /=100 em.
73. (a)
74. (a): A=60° p=+3,8 =7
_[A+D
sin| —
- 5 B, = 60°
2 Einﬂ
2
s T ..
T5. th le 8, ————=
(a) or lens R

u=-30, f=20,v=dlcm
To have an upright image ol the object, coineide with
it, image should tend@odormeat centre ol curvature
of convex murror. [Rérelore, the distance of convex
mirror from the leri§ =60 — 10 = 50 cm.

S
76. (¢) Sui
. sin 90~
2 N = 52
ks sin 45°

77. (d) : Length of astronomical telescope
(/o T /) = 44 cm and ratio of focal length of the
b

objective lens to that of the eye piece Tfrr-lﬂ.

o
From the given ratio. we find that /, = 10 /..
Therefore 10/, + f, =44 or f, = 4 cm
and focal length of the objective (f,)
=44 - [ =44 — 4 = 40 cm.
|

78. (a): %=[M—H{.‘%—R—]
| g

x>

241

Since the refractive index of violet colour (L) 1s greater
than the refractive mdex of red colour (p,). therefore
focal length of wviolet colour 1s less than the focal
length of red colour or in other words, £, < f.

79. (d) : Frequency = n. Wavelength = A, Velocity
of air = v and refractive index of glass slab = .
Frequency of hight remamns the same, when it changes
the medium. Refractive index 1s the ratio of
wavelengths in vacuum and mn the given medium.
Simularly refractive index 1s also the ratio of velocities
m vacuum and n the given medium.

80, (b) : Focal length (/) = 80 comand (/5) =— 50 em
(Minus sign due to concave lens)

Power ol the combination [

=P+ Py = T a0 0.75D
TR R O 50 | |

81. (d) : Refraeliwe index of water (u,) = 1.33.
v»_ B .4

v _Il: o3

! Ix 10

4 S = 2.25 % 10% m/s.
133 1.33

82y According to Snell’s law,

Therclore wr=

51N/ 51N { sinf

iy R .
sinr’ sin(90°=r)  cosr
From law of reflection. i = r,

sin r
= tan r

W COsFr
Critical angle = sin '(n) = sin”!(tanr)
83. (b) : For a convex lens, f; = fi-or fi-< fu. Fora
concave lens, focal length 15 negative.
1F1| < |Fpl or Fiy > Fp as the smaller negative
value 1s bigger.
distance ¢ ! Lt
84. (b) : Time = = ==
4. (b) : Time velocity v o/ ¢

85. (¢) : By displacement method, s1ze of object

()= JI, x1,.
Therefore area of source of hight (1) = /AA,.

86. (c) : Time of exposure ¢ = (f - number)-

: =(%) =4ort=002s
(z0)
87. (d) : Separations between the shits () = 16 em
and (d>) = 9 em.
Actual distance of separation

(d) = \Jdd, =416x9 =12 cm
88. (a) : Magnifyig power of telescope, M =/ /f,
To produce largest magmfications f/, > f and f, and
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/[, both should be positive (convex lens)

Therelore f, =+15 ecm.

89. (a): According to Rayleigh, the amount of

scattering 15 inversely proportional to the fourth

power of the wavelength

920. (d)

91. (a) : In order to cut off all the hght coming oul of

waler surface, angle €' should be equal to entical angle.
b X 2D r

ie smC = W 5/3 5

tan{”’ = 3/4
Now. tanCzT'Z ; h &
r=fitan(’ = 4}:%=3m S

[Diameter ol disc =2r=06 m.

92. (c¢) : For first minmimum, asin® = nA = 1A

A 5000x107"

sinf=== —=0.5
a 0.001x10"
0= 30°
93. (d) : In vacuum, A increases very slightly

compared to that in air, As [§ =< A, therefore, width of
interference fringe increases shghtly.

e 3x10° g
94. (¢): LR—“— 3 =2x 10" m/s

The ray will fetrace the path when the refrated ray
(R 15 incident normally on the polished surface AC
Thus angle of refraction » = 30°

sin r

SINI=W*8Inr= J2 xsin 30°

i = 2%:7!5- or f=s‘:n']%=45”

96. (a) : As P =% and A, <A

Fringe width {} will decrease

2
02x10™

97. (b) : x =(n}lf—f=3x 5000 %10 x

=15x10"m=135¢em
98. (¢) : A" of refracted light 1s smaller. because

A
m
AL 5460
99, (a) lH =15 =3640A
! 1 -
s T . e
108 (h) I 5 1 "B 1
101, (d) : Bop dark fange x=(2n - 1)%
s Rud _2x107x09x107
T@p=DD  (2x2-1)xI]
A=0.6%10°°m=6x 10" em
s B .a-B_04_,.,
102, (a): P R 0.3 mm
3

. . D
103. (¢): Distance of n™ maxima X = H?LF o A

As by = A,
x(blue) < x(green).

104. (¢) : Interference 1s a wave phenomenon
shown by both the hight waves and sound waves
105. (d) : Sound waves can not be polarised as they
are longitudinal. Light waves can be polarised as
they are transverse

106. (d) : Huyvgen's construction of wavelront does
not apply to origin of spectra which 15 explained by
quantum theory.

M
: [f‘] (£_|] |
P Ve ~\1.25 5 2
L {“}:Jﬂ,_{uf‘}‘ 15-1 1 5
- 2
f.r =;;'f:‘=75}"x2=€[.-m
]
L
L]
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