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

PRAYAS

JEE 2025

Lecture - ()5

By- Saleem Ahmed Sir

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


amitp
Stamp


ATDB.uno ATDB.uno | Studyprayas FOR PERSONAL STUDY USE ONLY. DO NOT SHARE OR REDISTRIBUTE. ATDB PDFZ

ATDB.uno

IALFISE U’QgDB uno [ Unauthorised redistribution is strictly prohibited

Topics

@ # Quuy Prawhse

ATDB.uno

@ #  Rflechon -frm Pbrv@., SW(Y*’*
. # Snedl's Lo -

@

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

ATRR-HASDB.uno | 14 May 2026, 17:18 IST ATDB.uno



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

RASERERRIC Y

"

p— — — -

In vector form fi =e-2le.nn

. - .

ATDB.uno

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



O \
ATDB.uno N+— 30—
- g
-s -
b “
-




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

IALFBE ,U’QgDB uno [ Unauthorised redistribution is strictly prohibited

5:20 S::IO

Downloaded from ATDB.uno/StudyPrayas | Unauthorised redistribution is strictly prohibited.
ATRR-HASDB.uno | 14 May 2026, 17:18 IST



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

IALFISE L\{w\gDB uno [ Unauthorised redistribution is strictly prohibited

|

de— 30— ¢ S “ S
"‘60“ .

P -

- -
- -~

ATDB.uno
= —(O\—GO):- Go-d e d\)




ATDB.uno ATDB.uno | Studyprayas FOR PERSONAL STUDY USE ONLY. DO NOT SHARE OR REDISTRIBUTE. ATDB PDFZ

IALFBE ,U’QgDB uno [ Unauthorised redistribution is strictly prohibited ATDB.uno

Downloaded from ATDB.uno/StudyPrayas | Unauthorised redistribution is strictly prohibited.
ATRR-HASDB.uno | 14 May 2026, 17:18 IST ATDB.uno



12. A point source S is placed midway between two
converging mirrors having equal focal length f as shown
in figure (18-E3). Find the values of d for which only

one image is formed.

— g —————y
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1V, A particie goes In a curcie of radius 2V cm. A concave
mirror of focal length 20 cm is placed with its principal
axis passing through the centre of the circle and
perpendicular to its plane. The distance between the pole
of the mirror and the centre of the circle is 30 cm.
Calculate the radius of the circle formed by the image.




12. A point source S is placed midway between two
converging mirrors having equal focal length f as shown
in figure (18-E3). Find the values of d for which only

one image is formed.

p— e——
4
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Figure 18-E3




13. A converging mirror M, a point source S and a diverging

mirror M, are arranged as shown in figure (18-E4). The
source is placed at a distance of 30 cm from M,. The

focal length of each of the mirrors is 20 em. Consider
only the images formed by a maximum of two reflections.
It is found that one image is formed on the source itself.
(2) Find the distance between the two mirrors. (b) Find
the location of the image formed by the single reflection

from M, . Prv)
= =X A20 _ | ‘E = 20

(Q) So ™
(b) | ¢m
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4. A U-shaped wire 1s placed before a concave mirror
having radius of curvature 20 c¢m as shown in figure

(18-E1). Find the total length of the image.

LIS

— 10cm —f———————— 30cm

Figure 18-E1l




A cube of side length Imm 1s placed on the axis of a concave miurror at a distance of 45 cm from the

pole as shown in the higure. One edge of the cube 1s parallel to the axis. The focal length of the mirror

1s 30 cm. Find approximate volume of the image

Imm Y+ STeaTs JTe U 9 ATHR fFdl stade 299 F1 54 T a4 HASecmTA W@ 2| 99 &1 TS

VS 3% % J9= 81 3fE 299 F BEE g 30 om B @ wfatasm & sy sgaa Jm i)

4 g & X30 USAD = _
m (Vo> \ J = 5 — = —l'b: = -Y0
r@‘ a\\ -4§ +30
S5 //T! 15 - ____cj\o
A - . R g A
- . —4-< -

K
ER(™") = (¢

Ans. 16 nnV




angle © radian are incident on it. A convex murror 1s Kept at a distance 25 ¢cm from the first
)

mirror as shown. Find the y-coordinate of the image (1in cm) formed by the system of mirrors after two

reflections

U 40 cm BIHHE ZI GEN FaaE 99 gefas 97 7@ g ¥ weee fm, gy g O - rad F1 T4

B0 FTqfaa e ¥ 1 UH 3= I 90 F WEH Y9 F 25 om T 9@ WA ¥ ) 900 F 39 e g 2

qUEdA % YYEd 994 91 giatasa & y-fARemes (99 1) J| S
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The nature of object and image given with each of the optical condition 1s shown. Choose the correct

opton(s) :-

) Virtual image *=. L_,\ irtual object

Vo

| . e O
(B) Virtual image .~ Real object 3<

MRCJI object """ Virtual image
s =

o, Y PTR
\Mkc;ll object PEesma ~3 Virtual image

-
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A ray of light travelling in the direcuion —|i+v3j} is incident on a plane mirror. After reflection, it
e e e—— A
(3 A-& = ANCn B
, T
travels along the direction “ L =v3]). The angle of incidence is :- O _.3> | X | X CoH O

R————————

———————

5 .
. : , | |
Us H9aE 299 YT AT9iad W19 &0 &1 9t 29 ||.\~;)’|Wrm“r’n?mmf7"n |15

1 J

A GIEARE IV E A NG LR |[JEE-Advance-2013]

\y‘/ (B) 45 (C) 60 (D) 75

Ans.
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A concave murror of focal length 20 ¢cm 1s cut into two parts from the muddle and the two parts are

moved perpendicularly by a distance | mm from the previous principal axis AB. If an object 1s placed

of a distance of 10 cm from the mirror on the line AB then, hind the distance between the images

)

formed by the two parts’
20 cm HIHH T & FGac 2499 H 919§ { T 9PN | FHI2 TG T a9 2 9P # YA 59 39 AB B
| mm e e Tan T & e A T AB WU fava 31 29 A 10 om F178 wvEn am @ 26
9T 310 =G T wiatasan & 5y &1 29 A1 SITau |

Ans. 2 mm




An expernimentalist devises a method for finding the radius of curvature of a convex mirror, He uses

a plane murror strip between the object and the convex mirror and adjusts it tll the two virtual images
———— ———————————— N ——— LS
formed by reflection at both the mirrors comncide without parallax. In his observations, the object
- A

 m—————

distance from the convex mirror 1s 0.5 m while it 15 0.30 m in front of the plane mirror. Find the radius

———————

of curvature (1n cm) of the convex muror
U WANTEHRAl 4 39 290 H1 gl (79 F6 F4 F 63 v @ty 7092 | 399 faE a9 396 299 & 99
794 a1 21 Arvrar yiatass o Eeama=arms (parallax) & JOTE A1 B 9™ | 39E 949 ] 394 29 |

fara #1280 0.5 m %, 949 & 3% 99aa@ 299 & 594 0.30 m T4 ¥ 1 396 290 1 F@%a 590 (cm H) 74
: &—— SO0Crm ——ac) o \ l
—— S
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8. A man uses a concave mirror for shaving. He keeps his
face at a distance of 25 cm from the mirror and gets an

image which is 1'4 times enlarged. Find the focal length
of the mirror.
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that a real image of | ¢cm height 1s formed-
UF Hadd 299 F1 BFA U 12 cm 1 TF 4 cm FHE F G5 Fel @ 94 Fifee @ifF 0F 1 om

71!” CARG LGICE N IGIELZ EE GG r’

(A)48 ¢cm (B)3cm ' (D) 15¢cm

Ans. (C) DC = —Iz
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mirror with constant speeds. The object moves with speed V= 15 cm s towards the murror with
respect 1o a laboratory frame. The distance between the object and the mirror at a given moment 1s
denoted by u. When u = 30 cm, the speed of the murror V_ 18 such that the image 1s instantancously at

rest with respect to the laboratory frame, and the object forms a real image. The magnitude of V_ 18

IS

U {99 BIFE 0 (= 10 cm 91 UF 3ade 29 99 el & 919 299 %1 487 39 F s v

FACITa I AT R ANG 2 FI NV = 1S cm s 99 1 7 %7 B = g 290 & 9wy
A g EzRuBiu=30cmBAT I F @ V TH WHH Bt & wfafasm wdrmemen a3 % 9y
s s R Ao mEamtan faE vy arafas viaam a9 20V F1 9 9mM om s 7 9@
HITAY | | JEE-Advance-2022




£ LN "Illl\ ll’tll MATY VN W "'IILI ENAAE R RNTE A ORRATRN AR AN ONOAATRANRRNE AN s N O NN |'\'llll SFEFINAE WV IV TN s N

-~

1s 1. Find the distance of the pole and centre of curvature of the mirror from object measured along
principal axis by drawing ray diagram

MR 90 F1 §&4 A9 F1 [G<feq @ g/ e ivE o ™ %) 0 v fa= fam ® o arafas

it | 81 o si@ g0 g 519 & sfen 9t 7 o | 33 &1 30 a9 99 & G ® F 51
AT FITHU |

- . - L B B R B B B U B B O O B B B B B R R U R

Ans. 20 cm from object, 20/3 cm from object
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An object 1s placed 10 cm in front of a convex mirror of focal length 20 cm. The distance of the image

from the mirror 1s
T fEE F20cm FHFATHAA A YN H 10 ecm W@ T 21 299 | yfafa=m #1530 T -

(A) 10/3¢m (B) 20/3 ¢cm (C)10¢em (D) 40/3 ¢m

Ans. (B)

ATDB.uno



An object 1s placed at 20 cm from a convex mirror of focal length 20 cm. The distance of the image

from the pole of the mirror 1S
% faa 1 20 cm BI%H T 914 396 90 H 20 cm W @& T ¥ 399 & ¥a {§ yiafaa #1507

(A) infimty/39+ (B) 10cm (C) I5¢cm (D) 40 cm

Ans. (B)
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)

that 1ts image., which 1s real and elongated, just touches the rod. Find the length of the image
- Tt el b gt o . -~

UF Gael 92 &1 A d/3 ¥ TH B 31 d 99 3Eaad 299 F1 e A4 F F9 76 TR | 1> )
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QUESTION )

When an object is kept at a distance of 30 cm from a concave mirror, the image is

formed at a distance of 10 cm from the mirror. If the object is moved with a speed

of 9 cms-}, the speed (in cms~!) with which image moves at that instant is .
(JEE Main-2020)
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QUESTION )

A spherical mirror is obtained as shown in the figure from a hollow glass sphere. If

an object is positioned in front of the mirror, what will be the nature and
magnification of the image of the object? (Figure drawn as schematic and not to

scale) (JEE Main-2020)

@ lnve>§ed, real and magnified

@ Erect, virtual and magnified

-

@ Erect, virtual and unmagnified

»
-
jal D—

Inverted, real and unmagnified . 6 )\6\6)‘ |
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QUESTION

A point source of light S, placed at a distance 60 cm in front of the centre of a plane
mirror of width 50 cm, hangs vertically on a wall. A man walks in front of the
mirror along a line parallel to the mirror at a distance 1.2 m from it (see in the

figure). The distance between the extreme points where he can see the image of
the light source in the mirror is cm. (JEE Main-2021)

ATDB.uno

50 cm g

Ans: (150)
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QUESTION )

The focal length f is related to the radius of curvature r of the spherical convex
mirror by: (JEE Main-2021)
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A short straight object of height 100 cm lies before the central axis of a spherical
mirror whose focal length has absolute value |f| = 40cm. The image of object

produced by the mirror is of height 25 cm and has the same orientation of the
object. One may conclude rom the information: (JEE Main-2021)

@ Image is real, same side of concave mirror.
ATDB.uno

@ Image is virtual, opposite side of concave mirror.

@ Image is real, same side of convex mirror.

@ Image is virtual, opposite side of convex mirror.

AAAAAAAA



QUESTION )

An object '0' is placed at a distance of 100 cm in front of a concave mirror of radius
of curvature 200 as shown in the figure. The object starts moving towa

mirror at a spee m/s The position of the image from the mirror afte'

willbeat .9 - |oo (JEE Main=2022)
+ =l00Cwm

Ans: (400)

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



QUESTION )

A light ray is incident, at an incident angle 6,, on the system of two plane mirrors
M, and M, having an inclination angle 75° between them (as shown in figure).

After reflecting from mirror M, it gets reflected back by the mirror M, with an
angle of reflection 30°. The total deviation of the ray will be degree.
(JEE Main-2022)

M {
inc \t\e

ATDB.uno nct 1Y

M.

Ans : (210)
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QUESTION )

Two objects A and B are placed at 15 cm etlicm from the pole in front of a

concave mirror having radius of curvature(40 cm) The distance between images
(01 February 2023 - Shift 2)

formed by the mirror is: r= 20

Ans: (3)

AAAAAAAA
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An object is placed at a distance of 12cm in front of a plane mirror. The virtual and
erect image is formed by the mirror. Now the mirror is moved by 4 cm towards the

stationary object. The distance by which the position of image-weuld-be shifted,
—witthbe—— (10 April 2023 - Shift 1)

O
4 cm towards mirror *
TS, Ly N

Ans : |
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QUESTION )

When one light ray is reflected from a plane mirror with 30° angle of reflection, the
angle of deviation of the ray after reflection is: (11 April 2023 - Shift 2)

@ 110° ATDB.uno
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@ image of a candie on a screen 1S found to be double 1ts

size. When the candle 1s shifted by a distance of 5 cm, then
the image becomes triple 1ts size. Find the nature and radius of

curvature of the mirror.
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