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A ray of light travelling in the direction 1/2 (i + /3 /) i1s an incident

on a plane murror. After retlection, it travels along the direction 1/2

(I - \,/3/) 1 he angle of incidence 1s

(JEE Adv. 2013)
(a) 30 (b)) 45 (c) 60 (d)

Ans: (a)
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Que.

An object and a concave miurror of focal length / 10 ¢cm both

move along the principal axis of the mirror with constant speeds.

The object moves with speed V, = 15 cm 5! towards the mirror

with respect to a laboratory frame. 'he distance between the object

and the murror at a given moment 1s denoted by u. When = 30 cm,

the .\pccd of the mirror l'm 1s such that the image 1s instantaneously

at rest with respect to the laboratory frame, and the object forms a
!

real image. The magnitudeof I/ 1s 3 cms .
|JEE .\(I\

Ans: (3)
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A monochromatic light 1s travelling 1in a medium of refractive
index n = 1.6. It enters a stack of glass layers from the bottom side
at an angle 0 = 30°. The interfaces of the glass layers are parallel .
to each other. The refractive indices of different glass layers are

monotonically decreasing as nm = n — mAn, where n — m 1s the

refractive index of the m™ slab and |An = 0.1 |(see the figure). The

ray 1s refracted out parallel to the interface between the (m — 1)
and m' slabs from the right side of the stack. What 1s the value of
‘ ( JEE Adv. 2017)

Ans: (a)

Downloaded from ATDB.uno/StudyPrayas | Unauthorised redistribution is strictly prohibited.
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Que.

A point source S 1s placed at the bottom of a transparent block of

height 10mm and refractive index 2.72.

It 1s immersed n a lower refractive index hiquid as shown 1n the
figure. It 1s found that the light emerging from the block to the hquid

forms a circular bright spot of diameter 11.54mm on the top of the

block. The refractive index of the hiquidis M= S F+
( JEE Adyv.
(d) o 4 . > " (4) 1.42

Ans: (c)
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Sol. Correct Answer - (
If @ critical angle between the pair of media in contact, then from Fig.

11.54/ 2

10
c.0 =30

tan ¢

|

sin ¢

NOW." s =

ATDB.uno
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Que.

A large glass slab (i = 5/3) of thickness 8 cm 1s placed over a point

source of light on a plane surface. It 1s seen that light emerges out

of the top surface of the slab from a circular area of radius R cm.

What 1s the value of R? (IHTT-JEE 2010)
(aV 6 ¢cm (b) 7 cm (c) 8 ¢cm (d) Y cm
% 43 WS
L\ ' ATDB:.U”O
=8 ‘ : ™M=

Ans: (a)
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(R/t) = tan B¢ R=Ct(tan 6¢

But sin®.=1/p=3/5

tanBc=% sSoR=%t=%%(Bcm)=6cm

Hence the answer Is 6.

Downloaded from ATDB.uno/StudyPrayas | Unauthorised redistribution is strictly prohibited.



A wide slab consisting of two media of refractive/indices n, and

n, 1s placed n air as shown 1n the figure. A ray of Light 1s incident
from medium 7, to n, at an angle 0, where sinb 1s shightly larger

e ———— e |

than — . Take refractive index of airas 1 . Which of the following
@ NsSing, = | X S'MGQ;Y-é\ SNy 7\
statement(s) 1s/are correct’? (JEE Adv. 2021)

The hghtray enters air it n = n @

fhe light ray 1s finally reflected back into the medium ot

refractive index n, 1 n. - n,

(¢y” The hight ray 1s finally reftlected back into the medium of
refractive index n,; 1t n, > n,

(d)” The hight ray 1s reflected back into the medium of refractive

index n. it n. = |

Ans: (b, c, d)

Downloaded from ATDB.uno/StudyPrayas | Unauthorised redistribution is strictly prohibited.
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Que.

Consider a configuration of n 1dentical units, each consjsti

three layers. The first layer 1s a column of air of height{# = — cm
3

. : | J3-1
and the second and third layers are of equal thickness d = -

g g, we d 3 A .
cm, and refractive indices y, = j and u, = V3, respectively. A .
\2 ; 17 units

light source O 1s placed on the top of the first unit, as shown in the

figure. A ray of hight from O 1s incident on the second layer of the
first unit at an angle of 0 = 60° to the normal. For a specific value
of n, the ray of hght emerges from the bottom of the configuration

m, as shown 1n the figure. The value of i 1s
3 (JEE Adv. 2022)

N

at a distancd / =

Ans: (4)
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Passage from next two Question
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Passage Most matenals have the refractive index, n > 1. So,
when a light ray from air enters a naturally occurring matenal, then by
Snell’s law, (sin0, )/(sinb,) = n,/n , 1t 1s understood that the refracted ray

bends towards the normal. But it never emerges on the same side of the

normal as the incident ray. According to electromagnetism, the refractive
index of the medium 1s given by the relation, n = (¢/v) = + V(erur), where
¢ 1s the speed of electromagnetic waves in vacuum, v its speed in the
medium, £ and p_are the relative In normal matenals, both € and p_are
positive, implying positive n for the medium. When both £ and p_ are
negative, one must choose the negative root of n#. Such negaiive refractive
index matenals can now be artificially prepared and are called meta-
matenials. They exhibit significantly different optical behaviour, without
violating any physical laws. Since n 1s negative, it results in a change 1n the
direction of propagation of the refracted hight. However, similar to normal
matenals, the frequency of light remains unchanged upon refraction even
In meta-matenials. (IT'T-JEE 2012)
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Choose the correct statement.

The speed of light 1n the meta-matenal 1s v = ¢|n|
The speed of light in the meta-matenal 1s v = ¢/|n|

The speed of light in the meta-matenal 1s v =¢

The wavelength of the light in the meta-material (A ) 1s given

by A_=A_. |n|, where A_. 1s the wavelength of the light in air.
- m Al Jil

Incorrect

ATDB.uno

Ans:(b)

Downloaded from ATDB.uno/StudyPrayas | Unauthorised redistribution is strictly prohibited.
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Sol. Speed of light in mata-material is given by the same formula

v = ¢/n. AS n for meta material negative, we write v = ¢/ |n|.

ATDB.uno
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For light incident from air on a meta-matenial, the approprnate ray
diagram 1s

Meta-material Meta-matenal

™ ((/’
Meta-matenal Meta-matenal

Ans: (c)

Downloaded from ATDB.uno/StudyPrayas | Unauthorised redistribution is strictly prohibited.
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Sol. For meta-matenal, the refractive index is negative. Let ny i1s refractive index of air and
n» IS refractive index of meta-material.

sin 9[ _7_1_2_

;. From Snell’s law, 5in 0 =

Since, n; is negative, therefore & is also negative. Hence, appropriate diagram (c) is

correcl.

ATDB.uno
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Passage T'he hgure shows a surface X'Y separating two transparent
media, medium-| and medium-2. 1 he lines ab and c¢d represent wavelronts
of a light wave travelling in medium-1 and incident on X'Y. The lines ¢f and
gh represent wavefronts of the hight wave in medium-2 after refrag

(ITT-JEI
Light travels as a

parallel beam 1n each medium

(b) convergent beam in each medium Medium-1

(¢) divergent beam in each medium
(d) divergent beam 1in one medium and convergent beam in the
other medium

Medium-2

Ans: (a)

Downloaded from ATDB.uno/StudyPrayas | Unauthorised redistribution is strictly prohibited.



Passage T'he hgure shows a surface X'Y separating two transparent

media, medium-1 and medium-2. 1 he lines ab and cd represent wavelronts

of a ight wave travelling in medium-1 and incident on X'Y. The lines ef and
gh represent wavefronts of the hght wave in medium-2 after refraction.

(IHHT-JEE 2007)
The phases of the light wave at ¢, d ;e and fare ¢, ¢, ¢, and ¢,
respectively. It 1s given that ¢_ # ¢,

(@) ¢_cannot be equal to ¢, Medium-1

(b) ¢, can be equal to ¢,
(¢,—9,)1sequal to (¢, —¢,)

(d) (b,—¢_)1snotequalto(¢,— 9, )
Medium-2

Ans: (c)

Downloaded from ATDB.uno/StudyPrayas | Unauthorised redistribution is strictly prohibited.
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Passage The hgure shows a surface X'Y separating two transparent

media, medium-1 and medium-2. 1he lines ab and cd represent wavelronts

of a hght wave travelling in medium-1 and incident on X'Y. The lines e¢f and
gh represent wavefronts of the hight wave in medium-2 after refraction.

(IT1-JEE 2007)

Speed of hight 1s b, d

(a) the same in medium-1 and medium-2

(b) larger in medium-1 than in medium-2 - Medium- |
a

(¢) larger in medium-2 than in medium-1 @A

, §
] h
(d) different at b and d

Medium-2

Ans: (b)

Downloaded from ATDB.uno/StudyPrayas | Unauthorised redistribution is strictly prohibited.
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Que A light beam 1s travelling from Region | to Region IV (Refer

Figure). The refractive index in Regions 1, I, IIl and IV are n,,

n n . o L e = . |
Y and — respectively. The angle of incidence 0 for which

6 hy
the beam just misses entering Region 1V 1s (IH1-JEE 2008)
e — R —

Regionl  Region I Region [} Region IV

(a) sin~'(3/4) (b) n(1/8) (¢) sin"'(1/4) (d) sin~'(1/3)

Ans:(b)

Downloaded from ATDB.uno/StudyPrayas | Unauthorised redistribution is strictly prohibited.
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O1I[ A ray of light travelling in water 1s incident on its surface open to

air. The angle of incidence 1s 0, which 1s less than the critical angle.

Then there will be (II'T-JEE 2007)"

Downloaded from ATDB.uno/StudyPrayas | Unauthorised redistribution is strictly prohibited.

((%(‘lll}' a retlected ray and no refracted ray

(/7))<()lll}' a refracted ray and no reflected ray

"

(c) Aretlected ray and a refracted ray and the angle between theni

would be less than |1 80°-26
e TLNEeS SIS N

(d) areflected ray and a refracted ray and the angle between them

would be greater than 180 — 20° Incorrect

Ans: (c)
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01T A monochromatic beam of light is incident at 60° on one face of an
equilateral prism of refractive index n and emerges from the opposite

face making an angle 0(n) with the normal (see figure). For n= /3

d b

the value ofl O(n)1s 60° and 7— = m. The value of m 1s
. an

( JEE Adyv. 2015)

| ‘.S(nl:MS;'\ ’(.
= ~asin(go-fy) = | ERK
jo=e (
‘\ﬁ\* M({}_wh._
2

J3
T-lk(b%?(‘—

(d) 4

Ans: (a)

Downloaded from ATDB.uno/StudyPrayas | Unauthorised redistribution is strictly prohibited.
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For an 1sosceles pri.\m nl';lllglc A and refractive index L, 1t 1s found
that the angle of mimimum deviation 0_= A. Which of the following

nplinn,\ Is/are correct’
(JEE Adv. 2017)
(a) For the angle of incidence i, = A, the ray inside the prism 1s
p;ll';lllcl to the base of the pri\m
(6) For this prism, the refractive index g and the angle prism A4
LS L -1 ]
are related as A4 - O o
), )

For this prism, the emergent ray at the second surface will be
tangential to the surface when the angle of incidence at the

first surface 1s SIn l sin A

At mimimum deviation, the incident angle /, and the refracting

angle r, at the first refracting surface are related by r. = (i./2)

Ans:(a,c,d)

Downloaded from ATDB.uno/StudyPrayas | Unauthorised redistribution is strictly prohibited.



A ray OF of monochromatic hight 1s incident on the face A5 of prism
|BCD near vertex B at an incident angle of 607 (see figure). If the

o ——

refractive index of the matenal of the prism 1s /3 , which of the
tollowing 1s/are correct’ (I11-JEE 2010)

(a) The ray gets totally internally reflected at face CD
(b) The ray comes oul l]ll't)ll}'h tace AD

(¢) The angle between the incident ray and the emergent ray 1s 90

(d) The angle between the incident ray and the emergent ray 1s 120

ATDB.uno

Ans:(a,b,c)
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V3 =5sin 60°/sinr

SO r=30°

8, =sin '(1/33)

sin B, =1/N3=0.577

At point Q, angle of incidence inside the prism is | = 45°

Since sin i= 1/¥2 is greater than sin 8. = 1/V2 , Ray gets totally internally re8lected at
face CD. Path of ray of light after point Q is shown in figure

From the figure, we can see that angle between Incident ray OP and emergent ray
RS is 90° therefore, correct options are (3), (b) and (¢).




A nght angled prism of refractive index y, 1s placed in a rectangular
block of refractive index p,, which 1s surrounded by a medium of
refractive index p,, as shown in the figure, A ray of light ‘e’ enters
the rectangular block at normal incidence. Depending upon the
relationships between p,, 1, and p,, it takes one of the four possible

‘ s & 4 * o)‘ .)’
paths “e/, ‘e ’, ‘e, or ‘e, .

(JEE Adv. 2013)

Match the paths in Column-I with conditions of refractive indices
in Column-Il and select the correct answer using the codes given
below the lists.

Column-| Column-Il

. f':,’
o/ l, M, ~ v 2 b,

10 g 2. w,>u and u, > N,

toh 3. B =M,

3

AN » MBS, C \,[?—_ i, and W, > U,

l)

Ans:

(d)
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A monochromatic light 1s incident from air on a refracting
surface of a prism of angle 75° and refractive index

n, = J3 . The other refracting surface of a prism is coated by a thin
film of material of refractive index »n as shown 1n figure. The light
suffers total internal reflection at the coated prism surface for an
incidence angle of 6 < 60°.

The value of n* is

(JEE Adv. 2019)

ATDB.uno

Ans : (1.50)

Downloaded from ATDB.uno/StudyPrayas | Unauthorised redistribution is strictly prohibited.
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An extended object 1s placed at point O, 10 cm 1n front of a convex
lens L, and a concave lens L, 1s placed 10 cm behind 1t, as shown in

the figure. The radn of curvature of all the curved surfaces in both

the lenses are 20 cm. The refractive index of both the lenses 1s 1.5.
T'he total magnification of this lens system 1s
(JEE Adv. 2022)

Ans: (b)

Downloaded from ATDB.uno/StudyPrayas | Unauthorised redistribution is strictly prohibited.
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So, v = —20em

!
and -

4 ‘
So,v' = —-12em

So total magnification =

Downloaded from ATDB.uno/StudyPrayas | Unauthorised redistribution is strictly prohibited.
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[wo 1dentical glass rods S, and S, (refractive index = 1.5 ) have

one convex end of radius of curvature 10 cm. 1 hey are placed with

the curved surfaces at a distance d as shown 1n the figure, with
their axes (shown by the dashed line) aligned. When a point source
of light P 1s placed inside rod 5, on its axis at a distance of 50 cm
from the curved face, the light rays emanating from 1t are found to
be parallel to the axis inside S,. The distance d 1s( JEE Adyv. 2015)

Ans:(b)
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For Ist refraction

1 15 1-1.5

v =30 =10 TDB.UNo
= v=50cm
For lind refraction

[ 1.5-]

—>d=70cm

Downloaded from ATDB.uno/StudyPrayas | Unauthorised redistribution is strictly prohibited.
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Que. Sunlight of intensity 1.3kWm < 1s incident normally on a thin convex

lens of focal length 20 cm. Ignore the energy loss of light due to the

lens and assume that the lens aperture si1ze 1s much smaller than 1ts

)

focal length. The average intensity of hght, in KWm =, at a distance

22 ¢cm from the lens on the other side 1s

( JEE Adv. 2018)
(@) 130 kW/m- (h) 131 kW/m*

(¢) 132 kW/m-* (d) 133 kW/m?

ATDB.uno

Ans: (a)
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Que. | he image of an object, formed by a plano-convex lens at a distance
of 8 m behind the lens, 1s real and 1s one-third the si1ze of the object

[ he wavelength of hight inside the lens 1s 2/3 times the wavelength

in free space. T'he radius of the curved surface of the lens 1s

( JEE Adv. 2013)

(a) | m (b) 2 m (c) 3 m (d) 6 m

ATDB.uno

Ans: (c)
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A biconvex lens of focal length 15 ¢cm 1s 1n front of a plane murror.

| he distance between the lens and the murror 1s 10 ecm. A small

object 1s Kept at a distance of 30 cm from the lens. The final image

1S (I11-JEE 2010)
virtual and at a distance of 16 cm from the miurror

(b) real and at a distance of 16 cm from the murror
virtual and at a distance of 20 cm from the murror

real and at a distance of 20 ¢cm from the murror

ATDB.uno

Ans: (b)



W ODom

Focal length of the biconvex lens is 15 cm. A small object is placed at a distance of
30cm from the lens i.e. at a distance of 2f. Therefore the image should form at But
since the ray strike the plane mirror before reaching ¥y, Ve image | (1) acts as the
virtual object for reflection on plane mirror kept at a distance of 20 cm From it. It
should produce an image | (2) but as the ray encounters the lens, it gets refracted
and the final image is formed at | (3). For the last refraction from the biconvex lens,

u = l0cm

b ol
u f

|
Applying lens Formuls -
l |

-——

l'
» v = Ocm

Therefore a real image is Formed at a distance of 16cm from the plane mirror.
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Que. A point object 1s placed at a distance of 20 ¢cm from a thin
plano-convex lens of focal length 15 cm. The plane surface of the

lens 1s now silvered. The image created by the system 1s at

(I11-JEE 2006)

<« >
20cm

(@) 60 cm to the left of the system
(b) 60 cm to the nght of the system

(¢) 12 ¢cmto the left of the SY Sicm

(d) 12 cm to the night of the system

Ans: (c)



Refraction from lens:

(IN)-(1u)=1/f

(1/v4)-(1/-20)=1/15

vy = 60 cm +ive direction

l.e. First image is formed at 60 cm to the right of lens system.

Reflection From mirror:

After reflection from the mirror, the second image will be formed at a distance of

v, =60 c¢m to the left of lens system.

Refraction from lens:
(1v)-(1/u) = 1/F (1/v3) - (1/60) = (1/15) +ive direction
V3 = 12¢cm

Therefore, the final image is Formed at 12 ¢m to the left of the lens system.
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A plano-convex lens 1s made of matenal of refractive index n. When
a small object 1s placed 30 cm away 1n front of the curved surface

of the lens, an image of double the size of the object 1s produced.
Due to reflection from the convex surface of the lens. another faint

image 1s observed at a distance of 10 cm away from the lens. Which

of the following statement(s) 1s/are true?

(JEE Adyv. 2016)
(@) The refractive index of the lens 1s 2.5
(b) The radius of curvature of the convex surface 1s 45 cm

(¢) The faint image 1s erect and real

(d) The focal length of the lens 1s 20 cm

Ans: (a, d)

Downloaded from ATDB.uno/StudyPrayas | Unauthorised redistribution is strictly prohibited.



As Image iIs of double the size of object,

v = 2u = — 60cm.

Here, u = — 30cm

l
Ja

fo = 15em, R = 2fy = 30cm

R,

From e (n — 1)( l

1§
. J1 = 20cm.

30 20 * Ry = 00 and R; = R)

In 2nd case, convex surface of lens acts as a convex mirror I ;
SUem

forming a faint image at a distance of 10em. p=1= — =

- = 1.9
fl 2Uecm

u J0em, v = 10cm

p=10+1=29

Choice (a) and (b) are correct.




A transparent thin film of uniform thickness and refractive index n,
= 1.4 1s coated on the convex spherical surface of radius R at one
end of a long solid glass cylinder of refractive index n,= 1.5, as
shown 1n the figure. Rays of light parallel to the axis of the cylinder
traversing through the film from air to glass get focused at distance
J/, from the film, while rays of light traversing from glass to air get

focused at distance /., from the film. Then

(JEE Adv. 2014)

Ans: (a, c)
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Sol. As thickness of film is uniform, the effective power of the fFilm is zero. Therefore, we
can consider refraction at glass air interface.

In case | : Refraction from air to glass

M e m—m
u v K

| 1.5 1.9 — 1 f 3R
— or —
0o @ fi R ‘

In case |l : Refraction from denser to rarer
2 23 1 — 2
D _+. — SRS AT

U

u
1.5
0 J2

Choice (a) and ( ¢) are correct.
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.1st-] contains four combinations of two lenses (1 and 2) whose

focal lengths (1n cm) are indicated in the figures. In all cases, the

object 1s placed 20 cm from the first lens on the left, and the distance
between the two lenses 1s 5 ecm. List-11 contains the positions of the
final images. (JEE Adv. 2022)
Which one of the following options 1s correct?

(@) (1) = P; (1) = R; (1) = Q; (1V) ~+ |

(6) (1) —Q: () —P:(Ill) =T, (IV)—S

(€) (I)—=:: () —T; () —R;(IV)—=Q ATDB.uno
(d) (1) =T, (H) = S; () - Q; (IV) - R

(P) Final image 15 formed at

lens 2.

Final image 1s formed at 60.0

cm on the nght side of lens 2.

Final image 1s formed at 30.0

“

cm on the left sade of lens 2 .

Final image 1s formed at 6.0

c¢cm on the nght side of lens
)

Final image 1s formed at 30.0

cm on the right side of lens 2

Ans: (a)

7.5 ¢cm on the rnight side of

DDDDDDDD
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(A) (1) — P; (I1) — R; (111) — Q; (IV) — T

k. & - 1%
—=—+— (concavelens)

v [ u
= v=-10

L3 + x (convex lens)

/

DB.uno

Downloaded from ATDB.uno/StudyPrayas | Unauthorised redistribution is strictly prohibited.



I ATDB.uno ATDB.uno | Studyprayas FOR PERSONAL STUDY USE ONLY DO NOT SHARE OR REDISTRIBUTE L ATDBPDRZ

Four combinations of two thin lenses are given in Column-l. The

radius of curvature of all curved surfaces 1s r and the refractive index Column- Column-11]

of all the lenses 1s 1.5. Match lens combinations 1in Column-1 with
their focal length in Column-Il and select the correct answer using
the codes given below the lists. (JEE Adv. 2014)

(a) P-1,Q-2, R-3.S-4 (b) P-2, Q-4, R-3, S-1

(b) P-4,Q-1,R-2,S-3 (¢) P-2,Q-1,R-3,S-4
ATDB.und

Ans: (b)



Sol.

The correctoptionisBP -2 Q-4 R-35, S~

Given that. Similarly,

us of ) each lens, R=r
Radius of curvature of each lens, R Focal length of plano-convex lens = 2r

Refractive index of each lens, 4 = 1.5 & Focal length of plano-concave lens = =2r

Focal length of a lens is given by

] " | | 2
=B (=== (=) =
f My Ry R F f,+f7 r

S P\ J
2

For the combination P:

Focal length of single biconvex lens

| | | . :
—=(MR=-D]l—" ﬁf] For combination Q: Combination of two plano-convex lenses.

f K .
]

|
> == (lD3=)[———]
r -y

|
{
|

, 1= 053
f r

For combination R: Combination of two plano-concave lenses.
| | . s M 2 1

D (l) = + = - - = - = -
f r F H £ 2r 2r 2r r

S =-r

==y




TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT

For combination S: One Is a convex lens and another 1s a plano-

concave lens.

Hence, option (b) Is correct.

Downloaded from ATDB.uno/StudyPrayas | Unauthorised redistribution is strictly prohibited.
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Column-} Column-1}

Two transparent media of refractive indices p, and p, have a solid

lens shaped transparent material of refractive index p, between
them as shown in figures in Column-II. A ray traversing these media
1s also shown 1n the hgures. In Column-1 different relationships
between W1, and y, are given. Match them to the ray diagram
shown 1n Column-I1. 1T JEE 2010

ATDB.uno

Ans:




DDDDDDDD




DDDDDDDD

\n optical arrangement consists of two concave murrors M. and M.,

and a convex lens L with a common principal axis, as shown in the

higure. The focal length of L 1s 10 cm. The radu of curvature of M

and M, are 20 cm and 24 cm, respectively. The distance between
L and M, 1s 20 cm. A point object S 1s placed at the mid-point
between L and M, on the axis. When the distance between L and

\I 1S N ,’(!H. once ol lllk‘ IIII‘IE'\'\ \'\\Hl\lt’g'\ W\ llll Y ”l( \Jl“k' Ol n 1S

(JEEE Adv. 2023)

\/ %

Ans: (220)



80
vV r (For /,)

This image should be at focus of M,

20 80 n
- A (S

For reflection from M, n = 150

1 1 AlsoO.

:
v (=10) (-12)

It /_is formed at pole of M_

1 1 1

v 10 12 —

Rt o
v=+60 cm (for /) | |
n = 80
For refraction from L
And further iF I, is Formed at centre of curvature of M, then

n B0
7 7

20




DDDDDDDD

In an experiment for determination of the focal length of a thin

convex lens, the distance of the object from the lens1s 10 £ 0.1 cm

and the distance of 1ts real image from the lens 1s 20 + 0.2 cm. The

error 1n the determination of focal length of the lens 1s n%. The
value of n 1s

(JEE Adv. 2023)

ATDB.uno

Ans: (1)

Downloaded from ATDB.uno/StudyPrayas | Unauthorised redistribution is strictly prohibited.
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Object distance=10x20.1cm
100

Image distance =20+0.2cm

Applying lens Formula

= = -2—0- cm ATDB.uno
3

Differentiate equation (i)

1 1 -1
-—i-dv + —;du = '{—z‘d{

v U

For calculating error

1 1
ﬁ'd’zt——z—

1
dV T —7du
v U

Downloaded from ATDB.uno/StudyPrayas | Unauthorised redistribution is strictly prohibited.
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An optical bench has 1.5 m long scale having four equal divisions

in each cm. While measuring the focal length of a convex lens, the

lens 1s Kept at /5 cm mark of the scale and the object pin 1s kept at
45 cm mark. The image of the object pin on the other side of the

lens overlaps with image pin that 1s kKept at 135 cm mark. In this

experiment, the percentage error 1n the measurement of the focal

lcnulh Hl‘lhc lcn.\ i\ s
- (JEE Adv. 2019)

ATDB.uno

Ans: (1.39)

Downloaded from ATDB.uno/StudyPrayas | Unauthorised redistribution is strictly prohibited.



= (29 — 1) = 75 — 45 = 30cm

|

Au = Aze + Ax
v = (23 — 23) = 135 — 75 = 60em

Av = Az3 + AZy = —

—dv —du
5. f=20em  Also, he o, s

l)
UA. u .-

2 ([u 1 1
| fl(d")(" ) ¥ | =85
u* b~ JU° ) ©

e A%
o

i 1

< 100 - 1«)[. . o — = 1.38&1.39 (both)
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A biconvex lens of focal length 15 ¢cm 1s in front of a plane murror, The distance between the lens and
the murror 1s 10 cm. A small object 1s Kept at a distance of 30 cm from the lens. The final image 1s

T=1$ [LIT-JEE 2010}

(A)\ nl}‘ql and at a distance of 16 cm from the murron

\yB}/rcul and at a diastance of 16 cm from the nurrot

e

(C) virtual and at a distance of 20 ¢cm from the muror

(D) real and at a distance of 20 ¢cm from the murror

~ - -~ »

15 cm HBI%H 20 TG4 UH IVGIAE 918 U% S5ae 299 & H194 791 81 a9 99 #® a9 &1 20

10 cm %1 UF 9121 {99 &9 7 30 cm H1 30 W@ T B e Afam wfafem - [IIT-JEE 2010)—1 0 —

(A) Y N TN F |16 cn FIZU TR F=Is

(B) arfa® a9 29 | 16 cm H1Z0 T O s -

(C) 39T ?mmﬁ:t)gm?ﬁ’{ﬁ‘ﬁ%l ’

(D) arafas a9 299 | 20 cm #1280 972 ) 20 > W= 410
S N

Ans. (B) L m

-



T ltl.‘ L\ S7F R AVNTRANNTNAERANTRARRARNGN ll&.ll‘ 2.7 RETNANANEER AR RN AR A NATT AT "ll‘lll
ABCD near vertex B at an incident angle of 60 (see figure). If the refractive

index of the matenal of the prism s /3, which of the following 1s (are)

correct? [(ITT-JEE 2010)

\(A"The ray gets totally internally reflected at face CD

(B)Fhe ray comes out through face AD

Mﬂw angle between the incident ray and the emergentray is90° = §
(D) The angle between the incident ray and the emergent ray 1s 120 8

ferarar v& fUog ABCD & AB @@ W2 91194 B & 9TIH W&I1¥1 &1 U&
uHautg f&mm OP, 60° 39a4 & W Aafaa 21 af2 fasm & 9219 &
qAaaas 3 &, @ Fefafas 8 3 39 @ (34 9) $99 98 87
(IT-JEE 2010)

(A) & &1 CD & |/ 99 3=afts Jad= & e 2

(B) f&To AD @& |/ 9187 31 9rd1 2

(C) fia frrm 3 anafaa o & 99 = 519 1 919 90° B

(D) fA71a fem 3 sigfaa feaw & a9 =+ %1 99 1200 7

Ans. (AB.C)
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refractive index i, between them as shown in igures in Column 1. A ray traversing these media is
also shown in the higures, In Column | different relationships between g, g, and pare gaiven. Maitch
them to the ray diagrams shown in Column 1

ey 11 8 fod A sl 8 2o saan o Suadars T 9o | 79 e 3N S8 gy AUEdaE
A 7 TR WIeAEl & W T S B 3 WEl ] T el U e o e |1 et e R )
| 9, p, 89 . % 5o faiy= Ay 29rg R B 5 ey 1) | 22 fem e | wnfem sitem

(HT-JEE 2010]
Column | Colomn 1

\/

\[

. >_\

hnnadd



OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO !

FOC TOCAT ICHEUN O d UHD DICOHRVOX ICHS IS JUCHL WK anooreeu i movycad nmuom aainiaaicc oy co o

. - m
in front of it to S0 ¢cm, the magmiication of its image changes fromm._tom_. The rano IS

"

U% Yae 3VETHA o189 1 Bied 240 20 cm B 749 @9 & 994 49 1 25 cm 3 50 cm 3T & S04 e

L - : | . . : - - k- a e S
AL ERIGICCE AR ICLE m.. 9 m % A & | HA9Td <kl HI9 <491 817 / (HT-JEE 2010)
nm
el A

\1\»/

Ans. 6
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23 50
observed to move from . mto —" min 30 seconds. What 1s the speed of the object in km per hour”’

\/\/\N\_—

. . . 23 .
20m T T390 & UF I UM H AW THY HG WA 7T UF 9 F 9iafEq 30 sec  — m A

Y

5” 2 | a d v, i . p—
m I EmaEEa 2 ) =9 1 99 kmvhour 3 #2411 ’TTE / (HTT-JEE 2010]
—-=20

-

DDDDDDDD
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-

-

A large glass slab | ¢ ) O thickness 8 cm 1s placed over a point source of light on a plane surface

[t 1s seen that hght emerges out of the top surface of the slab from a circular area of radius R cm. What
1S the value of R

UF HHTA §98 W HMHE | 4= — | F1 8 cm HI2E F1 UF T8 ZH THY & UF (942 9 W@ 2 ) 98
5
2@ A % e 90 92 1 Y R om 990 & gAaR 49 | 9 fA%ed %1 R &1 9F 76

F 1T | [HT-JEE 2010]

'

Ans. 6
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l - - :
12.  Aray of light travelling in the direction |1+ v3j/} is incident on a plane mirror. After reflection, it

| 44 —
travels ;llt\llg the direction “ 1 =v3)1). The ;mglc Oof Incidence 1s ;-

UF HHAA S99 W 3r9iad WHien 600 &1y f=Zem —( i+ V3)) B ) 9Eda & 7 v wem |- V3))

-— -

AR IGIRARE L E A E L GeE LR [JEE-Advance-2013]
(A) 30 (B) 45 (C) 60) (D) 75

Ans. (A)




RRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRR

2.7 R NNA 0 A8 20

SEEN N T R.7,

RTE "7 RRP AT RRA RPN

T AA% 58 AR . TRARETVNN

AN AR EE LA " E Cll'l\lll" AR Y% TN

S5 SAaR? ""'\\‘.

Ba™n» B FEN FARARRRE BN
.

-

1s one-third the si1ze of the object. The wavelength of hght inside the lens 1s — umes the wavelength

\
U%F HYaH 306 &9 UF Fraias Wiafaa J9 £ 8 m 98 991 2 9 & 959 F 300 &1 v -faere 2 5:;\
A =31L

#H & HA=L YHY F a0 Fa| #1 q0es ] - E 71 A9 # MR afEd 92 # 9% S

In free space. The radius of the curved surface of the lens 1s :-

:
[JEE-Advance-2013]
(A)1m (B)2m (C)3m (D)6m

| —
E—

- M:_\_/__ l U= -24
WA

24— e s T -

Ans. (C) g m
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! - i

!
@ sphenical surface of radius R at one end of a long solid glass cylinder of refractive index n, = 1.5, as

!

shown 1n the higure. Rays of hight parallel to the axis of the cylinder traversing through the film from

lass get focused at distance | from the film, while rays of light traversing from glass to air gel
. e Py A= T —
focused at distanc om the film. Then X =D
Z

= -R gy
#19 % UF T4 3 A9 a0, foww s9Ed= 0, = 1.5 %, %10 S @ S E o d zata mn #
7] MeAd g2 &1 o0 R % 3 39 W o, = | 4 A9Ed% 1 UHTHE HI28 qrel UF 9iEi gael ey
FigiagAfrm it NI A F fF A fF 3w F g F o 8, e a0, 3

air to

= |-\ +

W FrHE B £ T - ~ 4#=UY (JEE-Advance-2014)
. . _ . M=) A =S —
s, & e i, TP g et

——
—

\ et Sl
™R TR a

(D)|f,j=14R

5

Alr

\44'>/|t‘,|=3R (B)|f | =28 R (C)Jf

I
v
~




Ans.

A PO SOUTCC O 15 PIACCU At HHO DOTLon O a s lll\'\.lltnl CHOCK OF DCTEND TU TN and ICiracuyoe macx

2.72. Itis immersed 1n a lower refractive index hquid as shown in the figure. It 1s found that the light

emerging from the block to the hiquid forms a circular bright spot of diameter 11.54 mm on the top of
the block. The refractive index of the hiquid 1s :-

U% @< 99 &4 (S) & 10 mm F918 T el 2% F1 96 908 W@ T S # AvadAE
2.72 %1 2% F UF Y AYadAIS 9 74 § Zag 7 T, 99 91 9 293w ) 2R 2 e 1 3
] A4 A& YHT9 TITF‘FIT'TTYUFW*W 11.54 nnnWTU’ﬂTTTF'T‘H'ﬁ«\pnnm ECEAE LCGRIES
7 | JEE-Advance-2014]

I l\]lild

“l\'\k

(A) 1.2] (B) 1.30 () 1.36 (D) 1.42

(C)
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1 1 and the refractive index of all the lenses s 1S, Match lens combmations m List-1 wath ther Tocal
It H;’lh 1) ' ISl ” .lll\‘ \(]\'\1 ”h' LINTEUL NS CTr usinge th g\"’\' iIsen '\‘ic“-\ !'u AL
N GAE o % W WA 591 9 2u ) e e % 99 g U % 96 5w ¢ a9 et 1S

AEc Bkl vrehvd vk v BB Eciab b ub i A4k B ks Bk kL

ANE <1 & 979 120 U FIT F UH FTe 598 39 990 [JEE-Advance

Sy Y

— “‘"'

fer 31
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CUNMESIUCT @ CLTILANYE TRRITTON 00 & LUV OR OIS 1T NYE HIUCA = 1.0 IO SRR 1T A e
separated by a distance of S0 cm m air (refractive index = 1) as shown in the higure. An object 18
placed at a distance of 15 cm from the muror, Its erect image formed by thus combination has

magnification M_. When the set-up 1s kept in a medium of refractive index 7/6 the magmbhication

M

becomes M. The m.nf:mlmic M

1S

UH Haae 299 49 397 &9 ( H99aTF = 1.5) 1999 9 S $1 B 210 10 cm B 29 S En

UH-ZH | S0 cm B0 91 WY (HUEAAE = | ) § F0a ¥ Us w1 29 H | S om B0 W =

P TH HUTE R ' % {1 999 ar@ yiata| ) SEda MR W4 98 {42- 59 7/6 SUEdErs 9y

M

PHE AaTAM AR v ® g m TR l.ll"lli-.\d\amcc-lllf.‘l

F=10 =10 = i

Tort

——

”7




1. Twodentucal glassrods S, and S5, (refractive index = 1.5) have one convex end of radius of curvature

10 cm. T'hey are placed with the curved surfaces at a distance d as shown in the higure, with their axes
(shown by the dashded line) aligned. When a point source of hight P 1s placed inside rod S, on 1ts axis

at a distance of 50 ¢cm from the curved face, the hight rays emanating from it are found to be parallel to

the axis inside S.. The distance d 1s ;
21 HE (9GS = |.5) F UHEY T2 S 991 S, F1 UH B 10 cm FHal (59 $1 3796 9a€ 81 951

a% Ha% UH-g8 § d 70 9 29 fearan @l € a9 395 39 vE @ (99 | smad @) W e afe
THV F UF g S P F19E S & 32T 9% J€ 1 50 cm F1 0 W @A W 7HA [FFaA are 9w
H FM TS, F F=T 3G F U B, 749 0 d B [JEE-Advance-2015

ety

(A) 60cm \)%/l/)gm (C)S0c¢cm (D) 90 ¢cm

Ans. (B)
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rF " .’Qll‘lll\l 7% AR 72 llbll‘ F.F FRARN TN A0 T R TERT AR A% AN .lllbl\ S8 VTEF RO N TENAN. B Y"l S8 T R .t SART A T™THh, ‘ll‘lllt‘ll‘ll
- ~

prism of refractive index p = /2 . Light undergoes total internal reflection in the prism at the face PR

when a has a mmmmum value of 457, The angle 0 of the prism 1s :

L, X245 . . ,
A | A WEHT H UH GHEAT [F-99 (parallel beam) UF SHH ST U (right angled

triangular prism), f9@ s9adT® n =2 &, F PQ 7 W o F19 | sfaa &t &1 94 o F1 =8
HH 45° 8@ wHT F1 fom 1 PR Ta® W YU AGE TG0 (total internal reflection) #1181 fiog

191 () F91 ¥ 7 I IE iRy [JEE-Advance-2016]
—_ - J2

\Jz2




S UEENSPRETCHT S UT THHUATNICSS U TIAES @aTUITa vy C ilniucA 2T udst nnicadaedsviin ca riac a v un yaauve
distance inside the slab, measured from the top. The slab is placed between two media with uniform
relractive indices n_and n_ (> n ), as shown n the higure. A ray of hight 1s incident with angie 8 from

medium | and emerges in medium 2 with refraction angle 0, with a lateral displacement /. Which ol

the following statement(s) istare ) true [JEE-Advance-2016]
) £ 15 independent of n \;,Hx/nx dependent on nlz)

ynsint =(n, - n sint h,S\'no = n}s?no‘_t M\ sint! = n_siny
| \

|5\.'\9| = Q‘rnl) ﬁc.hﬂf

d HIZTE & U QR 9% F HIGAAE n(z) 1 HE 2 9914 1 920 01 96 2 9 ® 31 I HAE | 99

T SN T ¥ U w T W & A9 T T R TSR U A (uniform) A9EATE 0 W@ (> n)

e, F ® o 8 2o B Gel o, W oo, T (constant) ®) VEW R 0% fET WS | 92 WO
H10 |} Afaa § awm mem 2 7 uivEas faarsE (lateral displacement) £ B/ 39889 %M 0 9 H&iEa
g ) Frefafas 3 3 $99/398 s9q g 087

(A) { F1HA n, A FTO 8 (B) { ®19A n(z) W Fnfr saan &1

(Cinsmm =(n n_siny (D)n sint) =n.sint)
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FOF an ISOSCCICS prism o6 angic A and roiracuve mdacx g, itis jound hat e angic o minimmum

deviatiper'd = A. Which of the following options is/are correct 7 [ JEE-Advance-2017] /\
Al mimimum deviation, the incident angle 1, and the refracting angle r, at the hirst refracting \/
. o S ik y = S < - =
surface are related by r, = (i /2) A=S. = 2 1=€, ¥, =Y, =Flz
h =Rl = (2 "o
Beals,' I !

) For this prism, the refractive index p and the angle « A are related as A= . = 1

S ——————

| —— -
-

or this prism, the emergent ray at the second surface will be tangential to the surface when the

angle of mud nee at the hirst surface 1s 1 Sin sin A Jdcos” - cOs A

%h»r the angle of incidence 1, = A, the ray inside the prism 1s parallel to the base of the prism

’RW—N’WT‘ UHFMAR ‘x\mulupn\mnl angle A) TR U F1 A9FaTH p ¥ AFCRVEcE D

214a9 a9 1 (angle of mmimum deviation) 0 = A ®1 FEAAFAA () FEIARLT

(A) =79 fa=se 2 39fad &9 | U9 999 J990% a6 & A990% BN . = (i

(B) T+ HAIFTATH 1 oE U= F:19 (A) A - a Bl Hqaf9d 2

1 N

(NMELCAGEGAIEIVGEE ILUE sin SIn A LS008 -—|l—=COsA | B, 09 8 i'ﬂ e i':“, I q a1

\ 2

H f1a e a8 g2 | 2991 2 (tangential to the emergent surface)

D) FEANNHF AR =ATTATHFIMFIFWM TS 9 F 5 7 P
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layers from the bottom side at an angle 0 = 307, The interfaces of the glass layers are parallel to each
other. The refractive indices of different glass layers are monotonically decreasing asn_ =n - mAn.,
where n_ is the refractive index of the m ™ slab and An = 0.1 (see the figure). The ray is refracted out

t

parallel to the interface between the (m - 1) and m™ slabs from the right side of the stack. What is the

value ol m?

UHAU WH19 (monochromatic light) HAYEATTF n = |.6 a1& W48 8§ WTHT 1 9% WS &9 H1 =04l
(stack of glass I;t}crwquﬁwfhi =30° FM R HNFA T R (R I gy T 7) | w14
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AEAAE n T An = 0.1 31959 F0 (m - )" 7@ m" ¥ F 7=Sa9 | g9 T 8 2R $n R
e FFed B d|@ m 1 9= @m0 [JEE-Advance-2017)




lgnore the energy loss of light due to the lens and assume that the lens aperture si1ze 1s much smaller

than its focal length. The average intensity of hght, in KW m °, at adistance 22 cm from the lens on the

other sideis 39 . e I
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index n_ =+/3. T'he other refracting surface of a prism 1s coated by a thin film of matenal of refractive

index n as shown in higure. The hght suffe

\—/ . p— - = ~ . .
AN ATTTTE n_ =3 T AEA TS HWIAFJH TS =1 (monochromatic ) ¥

otal internal reflection at the coated prism surface for an

incidence angle of The value o

wrafaa o ® 1 Fangan fuon &1 392 sivadl 9= W & us 92d 1 %878 (coating) 1 74 7, faa& svad =
n ¥ faa 19 g < 60° F o0 yEwm F 5 & Fo8 fFu m 92 v safs goads e R n’
¥ Ixd3 _ (3 sinY] [JEE-Advanc
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36. A beaker of radius ris hilled with water (refractive index - ) up to a height H as shown in the higure

7

on the left. The beaker 1s kept on a horizontal table rotating with angular speed o, This makes the
water surface curved so that the ditference in the haight of water level ot the center and at the \/

circumierence of the beaker is h th<< H, h <<r), as shown in the higure on the nght. Take thas surface

1o be approximately sphencal with a radwus of curvature R. Which of the tollowing is/are correct

(g 15 the acceleration due to gravily ) I JEE-Advance-2020)

‘l)' \[‘[‘.Il\'lﬂ \l\'[‘(h Of the bottom of the beaker 1s close 1o

Ans. (AD)
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A plano-convex iens 1s made of & matenal of refractive index n. When a small object s placed Som

away in fromt of the curved surface of the lens, an image of double the size ol the object is produced

Due to reflection from the convex surface of the lens, another faint image 1s observed at a distance ol

- — e et
S ————— T al— e

1O cm away Trom the lens. Which of the tollowing statementis) istare ) true?!
. N :

[ JEE-Advance-2016
(A) The refracuve index of the lens s J

(B 1he radius of curvature of the convex surface

r

«— 3o

(C) The famt image 1s erect and real

(D) The tocal leneth of the lens 1s 20 em
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