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summary foy Concave Miroy

s
Position of the Object Position of the Image Size of the Image

Highly diminished,

At infinity At the focus F

point-sized
Beyond C Between Fand C Diminished
AtC AtC Same size
Between Cand F Beyond C Enlarged
AtF At infinity Highly enlarged
Between Pand F Behind the mirror Enlarged

_Use of Concave Mivzoy

. shaving Mirror

An object is placed at a distance of 30 cm from the reflecting surface of a

concave mirror of radius of curvature 40 cm. The image formed is

% = Uocem (;'Z:Qf Uo=2F f=l;f_£:Qo(m

Virtual and magnified

a >ellrtual and diminished
\4& and magnified
a Real and diminished

concave mirror of 10cm focal length. What will be the
distance of the object from mirror?

Less than 10 cn/ l

10cm
between 10 ¢m and 20 cm

more than 20 cm
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Nature of the Image A

A student wants to obtain an erect image of an object using a
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Real and inverted
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An object is placed at a distance of 30 cm from the reflecting surface of a
concave mirror of radius of curvature 40 cm. The image formed is

R=Uoem R=2f Uo=2f f= {%[f: QDM-
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Virtual and magnified

B >(\llrtual and diminished
‘{eal and magnified

a Real and diminished

The image of an object placed in front of a concave mirror of
focal length 15cm is of the same size as the object. The
distance between the object and its image is




Case Mirror  ocdl Object | Three concave Mirrors
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a) In which one of the above cases the mirror will form a — /4
diminished image of the object? Justify your answer.
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b) List two properties of the image formed in case 2. Tm‘;‘ ak CET?\W’R

c) What is the nature and size of the image formed by

mirror C? Draw ray diagram to justify your answer. ) j‘,,,,}( !J\md e it
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Position of the Object

At infinity /

Between infinity and the
pole P of the mirror =~

Position of the Image

At the focus F \/

Between F and P «"
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Size of the Image

Highly diminished, point-
sized -~
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Nature of the Image

Virtual and erect
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Diminished = ~ Virtual and erect




Use of convex Mivroy
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List four properties of the images formed by convex mirrors when

objects are placed anywhere in front of their reflecting surfaces.

T 1

1) Virtual Image./
2) Upright / Erect Image ~
3) Dimnished Image_/

CBSE 2025

=

4) On other side of mirror with respect to object
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An object is placed at a distance of 18 cm from the: Pole of a
concave mirror of focal length 12 cm. Find the position of the

image formed in this case.

An object is placed at a distance of 10 cm in front of a concave mirror of focal
length 15 cm. Use mirror formula to determine the position of the image

formed in this mirror.

:_|_+__L s ; Concave [ .
F vV u -iI£ ¥ "ie V= 3o0cm % Fress 7 v T @
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a) Complete the following ray diagram to show the formation

ConveX. Mimney
CBSE 2024

An object is placed at a distance of 30 cm from the pole of a concave mirror.

If its real and inverted image is formed at 60 cm in front of the mirror, the of image::

focal length of the mirror is :

Q - 5l A= [feam

- V=-6ocm ﬁ““%‘k‘d
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15 _— =-3 i | c) State the sign of the image distance in this case using the
tisem f 60 60 0 Cartesian sign convention.

“The linear magnification produced by a spherical mirror is

A convex mirror used for rear view on an automobile has a focal length of 1.5 m.
+3", Based on this statement answer the following questions :

f a 3 m high bus is located at 6.0 m from the mirror, use mirror formula to
determine the position and size of the image of the bus as seen in the mirror.

a) What is the type of the mirror?

102 V= § 212m

b) Where is the object located?
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Position of the object Position of the image  Relative size of theimage  Nature of the image
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At what distance from a convex lens should an object be
placed to get an image of the same size as that of the object

on a screen?
(CBSE 2024)

° Beyond twice the focal length of the lens.
a At the principal focus of the lens.
At twice the focal length of the lens. , i

a Between the optical centre of the lens and its principal focus.

Image formation C Concave lens) -

When an object is placed beyond 2F of a convex lens, the
nature of the image is formed is :

(CBSE 2023)

Real, Inverted and Diminished
B Real, Erect and Magnified
Virtual, Erect and Magnified

a Real, Inverted and Magnified

Rules
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Position of the object

At infinity

Between infinity and optical
centre O of the lens

[a)

Position of the image

At focus F,

Between focus F; and
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Relative size of the
image
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Diminished Virtual and erect
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of convex and concave lens
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L. Heve all distances are measured prom the

optical centre (0) of the lens.
;2 Res+ all same wule fOYslan

An object of height 4.0 cm is placed at a distance of 30 cm from the optical
centre of a convex lens of focal length 20 cm.

Use lens formula to determine
a) the distance of the image from the optical centre and

b) height of the image formed. 9., (CBSE 2025)

Ve tve

y— -ve
F = tVve

sameule

“The value of magnification ‘m’ for a lens is -2.” Using new Cartesian Sign
Convention and considering that an object is placed at a distance of 20 cm
from the optical centre of this lens, state : ; ’

(i) the nature of the image formed; Real Lnvoricd Mognificd
(i) size of the image compared to the size of the object
(iii) position of the image and

(iv) sign of the height of the image (CBSE 2025 )

The image of a candle flame formed by a lens is obtained on a screen placed
on the other side of the lens. According to new cartesian sign convention, if

the image is three times the size of the flame, then the lens is

Concave and Magnification is +3

C and Magnification is -3

Convex and Magnification is -3

0006

| Convex and Magnification is +3

Power of a lens
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The power of a combination of two lenses in contact is +1.0D. If the focal
length of one of the lenses of the combination is +20.0 cm, the focal length of
the other lens would be

An object is kept at a distance of 1 m from a lens of power +2D: |

(i) Identify the type of lens. 2f |
(ii) Calculate its focal length and distance of the image fromed. 0 &

5 —
e
f” LN (CESE Term | 2021-22)
(CBSE 2023) -120.0 cm

P=+2D . P= N
(f:+VC) J:_/I | a +80.0 cm fro }’:: -4
Convex_ leny FTV I:i'kf—' f,z:'im
Conve)vj,',\a lers f= :lim\/ 1'_.:_ —[I?'—L] yzs.ﬁnm . 100 ' B Yy )
Lo - . = S+;C1 fa=-Lyl00=-2Sum
f.::l'_x(oo=50cm V=m Q=+}1_| a 20.0 cm Y

An object is placed at a distance of 20 cm from the optical centre of a concave
lens and its image is formed on the same side of the lens as the object. If the
distance of the image from optical centre of the lens is 10 cm, use lens formula

to determine:
(i) focal length, and
(ii) power of the lens in new Cartesian sign conventions.
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Absolute R-T of Cilass
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Absolute refractive indices of water and glass are
"4 and 3 respectively

3 2
In which one of the two media is the speed of light more?
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If the absolute refractive indices of two media X and Y a
respectively, then the refractive index of Y with respect to X will b

Regvaction. Thvou&h A Gilass ¢laly

u:deJ edmm"on
> incident say.~ o Tslde [s sqme
Air \L< Rarer TTemembef ” I )
. Denser ® @meT C]TQ el El
. AN mcwlg'rrf d
N \ C <6 =<
Air < gemg‘faencc <Or- incfdencc

Laws of Regraction - | |
e THe mc:denha ) Normal qnd ‘H]c TTQC{-ecl 'yqq heg on ‘H]e 5qmeF ahe .

+The vatio of sine of fAngle of Incidence to th sme;}: angle o
vefraction 'remdm constant fpor a ﬂern pai¥ op media-

Snells law o

] ] incident ray :
AL onstant |
siny y .
sint 23 .

S |n T = n Nﬁaded ray
1
1



o\.\ @ o\.'v OL'B
Medium 1
@ i Medivm 2.
\‘\ \('z- %:S
sinbi _ sinle _ Sinlg = 7}, = constant

SInY  sin¥,  Sinvy

Case of No Bond l'na_—ﬂ No yefmchb n
1) Novmal incidence r‘, mqulfml'cl enas

No refraction Z l"_ o
\LN()rmulLY 0
=0
Air !
B
Glass »
\Y

2 No medium chqndc oY ho clxanac ih rep'qcﬁva inolex,



