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Syllabus

» Light-Reflection and Refraction : Reflection of light at curved surfaces, images formed by spherical
mirrors, centre of curvature, principal axis, principal focus, focal length. Mirror fornmla (Derivation
not required), maguification. Refraction; laws of refraction, refractive index.

Quick Review

¥» When light fall on a body, it may be absorbed, may be transmitted or light  qgpic-1

may get reflected back to the same medium. Reflection of Light, Image
» Reflection of light means light waves are neither transmitted nor absorbed Formed by Sphér[ca] Mirrors
but are deflected from the surface of the medium back into the same medium. .. P.245

# Laws of Reflection:
(i} The incident ray, the normal o the surface at the point of incidence and .}IQEF]'IE{;-[;n lenses Power of
the reflected ray, all lie in the same plane. e ] ) P 261
(ii) The angle of incidence s equal to the angle of reflection.
» Real image is obtained when the rays of light after reflection, actually
converge at a point. It canbe obtained on the screen and can be seen with the
eye.
¥ Virtual image forms when rays of light do not actually meet, butappear to meet when produced backwards. It
cannot be obtained on the screen.

# Image Formed by plane Mirror
Plane Mirror

Object Image
A A
e ——————
- 1
r'.‘-'. 1
-._'_.,-" !
- 1
BI

# Characteristics of Image
(i) Virtual and erect.
(ii) Size of image is equal to the size ofobject.
(iif) Image s formed as far behind the mirror as the objectis in frontof it
(iv) Laterally inverted.

¥ Lateral Inversion: The phenomenon due to which the rightside of the object appears as leftand the left side of
the object appears as right. ., the image is inverted sideways.

¥ A spherical mirror whose reflecting surface is curved inwards and polished on the outer spherical surface is
concave Mmirror.

¥ A spherical mirror whose reflecting surtace s curved outwards and polished on the inner s pherical surface is
COTIVEX MITTOL
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¥» Concave mirror mostly forms real images, which can be received on the screen. Conwvex mirror always forms
virtual images, which cannot be received on the screen.

# Differentiating between a plane mirror. a concave mirror and a convex mirror. without touching them:
(i) If the image formed is erect and is of same size as in reality thenitis a plane mirror.
(ii) If the image tormed is still erect buts maller in size then it is a convex mirror.
(iii) If the image formed is erect but magnified when the mirror & close to the object, then it is a concave mirror.

# Solar concentrations use huge concave mirrors to focus large amount of solar ENErgy thereb}r preduu:ing high
temperature conditions in a solar power plant.

» The centre of the reﬂecting surface of a Epherical Mirror is a ]::eintcalled the Pele of the mirror and & ueualljr
represented b}r E

¥ The horizontal line passing through the centre of curvature and pole of the spherical mirror is knownas principal
axis.

» The centre of curvature of a spherical mirror is the centre of the hollow sphere of glass, of which the spherical
mirror is a partand s usually represented by C.

¥ The radius of curvature of a spherical mirror is the radius of the hollow sphere of glass, of which the spherical
mirror is a partand is usually represented by R.

¥ The diameter of the reflecting surface, s.e.. twice the radius is called its aperture.
¥ Radius ofcurvature (R) = 2 x focal length (f).
# Rules for making ray diagrams by concave mirror

(i} A ray parallel to the principalaxis will pass through the principal focus, after reflection.

/

.

-

e//i

(ii) A ray passing through the principal focus of concave mirror will emerge parallel to principal axis after
re flec tion.

T

(iif} A ray of light passing through the centre of curvature of a concave mirror is reflected back along the same
path as it is a normally incidentray.
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# Image formation by a concave mirror for different positions of the object:

L A S A

¥ v

Position of Object

FPosition of Image

Size of Image

Nature of Image

At infinity

Beyond C

AtC

Between Cand F
AtF
BetweenIPand F

At tocus F

BetweenFand C
At C

Beyond C

At infinity
Behind mirror

Highly diminished,
point-sized
Diminished

Same size

Enlarged

Highly enlarged
Enlarged

Eeal and inverted

Real and inverted
Real and inverted
Real and inverted
Real and inverted
Virtualand erect

Nature, position and relative size of the image formed by a convex mirror:

Position of Object

Position of Image

Size of Image

Nature of Image

At infinit:,r

Between infinity and

PDIE of the mirror

At tocus F behind the
MmIrmor
Between IFand F behind

the mirmor

Highly diminished,
point-sized
Diminished

Virtualand erect

Virtualand erect

Mirror Formula :

Where,

v = Image distance
u = Object distance
f= Bocallength

Magnification of Spherical Mirrors
It is the ratioofthe height of image to the height ofobject.
_ Height of image

Also,

1

If 'm' s negative, image is real.

If 'm'is positive, image is virtual.

Ifth.=h thenm =1, re., image is equal o object.
Ifth. = h thenm > 1 ie, image s enlarged.
Ith.<h thenm <1:e, image is diminished.
Magnification of plane mirror is always + 1.

! sign indicates that virtual ima ge.

T indicates thatimage is equal to object'’s size.
If 'm' s '+ve' and less than 1, it 15 a convex mirror.

If 'm' 15 '+ve' and more than 1, it is a convex mirror.
If 'm' 15 =ve', it 15 a concave mirror.

N Height of object

The phemmemnofchange in the path c:flight from one medium to another s called refraction of light.

The angle formed between the incident ray and the normal s called angle of incidence and the angle formed
be tween the refracted ray and the normal is called angle of refraction.

The cause of refraction is the change in the speed oflight as it goes from one medium o another medium.
Larger the difference in speed of light be tween the two media across the interface, the greater will be the angle of

bending and vice-versa.

When a ray of light passes froma rarer medium to a denser medium, itbends towards the normal. Also, the angle
of incidence is greater than the angle of refraction.

When a ray of light passes from a dernser medium fo a rarer medium, it bends away from the normal. Also, the
angle of incidence is less than the angle of refraction.
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# Laws of refraction :
First law : The incident ray, the refracted ray and the normal at the pointof incidence all lie in the same plane.
¥ Refractive index (n): The ratio of speed of light ina given pair of media
_ Velocity of light in medium 1

"5 Velocity of light in medium 2

n,, Means refractive index of second medium with respect to first medium, and

- ]

Ty B
= 2

n,, Means refractive index of first medium with respect to second medium.

L-‘z

L-l

?!12 -_—
# Absolute Refractive Index : Eefractive index of a medium with res pect to vacuum or air.
c
n=—c¢=23x 108 ms!
i
#» Refractive index of one medium & recipmcalnfc:ther's refractive index in a given pair.
1

?!12 -

”.Il
%, and
If refractive index of medium 2 w.r.t. air is given as 21'1"'“

If refractive index of medium 1 w.r.t. air is giver as

air
l."]

Then, refractive index of medium 1 w.rt medium2 = —;

21
» Refractive index ofdiamond 5 the highest till date. Itis 2.42. It mearns EFEEd r::flight s ﬁ times less indiamond

than in vacuum.

# Lens Formula : T

# Magnification: m = —

Also,

rn —_— —

# Powerofalens:
It is defined as the reciprocal of focal length in meter.
The degree of convergence or divergence of light rays is expressed in terms of power
1 1
f

Fower = - orP =
focal length (in meter)
¥ ol unitofFower = dioptre = D
1D =1m"!
1 dic:]::tre 15 the power of lers whose tocal 1ength 15 one meter.

Know the Terms

» Ray and beam:Light travels inastraight line-Rectilinear pro pagation. The straight line indicating the pathof the
light (arrow-direction)} is called a ray. A bundle of rays originating from the same source of light in a particular
direction is called a beam of light.

¥ Parallel beam : When the rays which constitute the beam are parnallel to one-another, then it is called a parallel
beam of light.

» Convergent beam: When the rays actually meet or appear to meetata point, then the beam containing such rays
are called convergent beam and rays are called convergent rays.

¥ Divergent beam : When the rays actually diverge or appear to diverge from a point, then the beam containing
suchrays are called divergent beam and rays are called divergentrays.
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¥ Image:The pointofconvergence or the point from where the light appears to diverge after retlection or refraction
is called image.

¥ Aperture : The width of the reflecting surface from which reflection takes place is called aperture.

¥ Pole : The central pointof the reflecting sphericalsurface is called pole (). It lies on the surface of the mirror

» Centre of curvature : The centre of the hollow sphere of which the spherical mirror is a part, is called centre of
curvature (C).

LIGHT-REFLECTION AND REFRACTION

¥ Radius of curvature : The separation between the pole and the centre of curvature cut of the hollow sphere, of
which the mirror is a part, is called radius ofcurvature (R}.

¥ Principal axis : The straight line joining the pole and the centre of curvature is called principal axis.

¥ Focus : The point F on the principal axis, where a beam of light parallel to the principal axis actually meet after
reflection or appear to come it from it is called its principal focus.

¥ Focal length : The lengthorseparation between the pole and the focus 1s called focal length.

TOPIC-1
Reflection of Light, Image Formed by Spherical

Mirrors

Very Short Answer Type Questions

IS .1. Define the term principal axis of a spherical
mirror. [Delhi Comptt. 31/1/3 2017]
Ans.The line which joins the pole and the centre of
curvature of a spherical mirror, is the principal axis
ofa spherical mirror. 1

[R] ©.2. What is virtual image ?

Ans.If the rays of light do not actually meet after
reflection or refraction, but appear to meet when
produced backwards, then that point conshhites
virtual image. 1

|R| Q.3. Define the principal focus of a concave mirror

Ans. Light rays that are parallel to the principal axis of
a concave mirror converge at a spec 1fic pointon its
principal axis after reflection from the mirror. This
point s known as the principal focus of the concave
Mmirror. 1

IR ©.4. Write two different uses of concave mirrors.
[Delhi Comptt. 31/1/1 2017)
Ans. [t 5 used for torches, searchlights, headlights of
vehicles ete. 18 + 14
Rl Q.5. What do you mean by lateral inversion of the

image in mirrors 7

Ans. [fwe look into the mirror o see the image, we see that
the image & inverted sideways, ve., if we move our kft
hand, the image appears to move its right hand. 1

Q. 6. What are the two factors on which the lateral
displacement of an emergent ray from a glass
slab depends 7

Ans. Angle of incidence and thickness ofslab. 14414

Q.7. What is the magnification of the images formed
by plane mirror and why ?

[Board Term II Delhi Set-1, 2015]

Ans. I magnifin:atinn 15 + 1 because plane mirror
alwa}rs forms a latera 11}? inverted image. 1

[CBSE Marking Scheme, 2015]

(1 mark each)

[A] ©.8. What is the range of wavelengths of the visible

light ?
Ans.Wavelength of visible light = 4 x 107 m to
8 x 107 m. 1

[R] Q.9. What is the minimum distance between an
object and its real image in case of a concave
mirror 7
[Board Term II, Set B1, 2011]
Ans.Zero (0). When the object is at C, 1

Q.10. Why are convex mirrors preferred over plane
Mirrors as rear view mirrors 7

Ans.The field of view of convex mirror 15 wider in
comparison to plane mirror. The convex mirror
is preferred as a rear view mirmor as it enables the
driver to view much larger area than with a plane
Mmirmor. 1

Q.11. We prefer a convex as a rear view mirror in
vehicles. Why ? [Delhi Comptt 31/1/1 2017)
Ans. Due to its wide field of view. 1
[A] ©.12. When a light ray passes obliquely through the
atmosphere in an upward direction, how does

its path generally change ?
[Board Term II, Set B1, 2011]
Ans. Light will bend away from its normaldirection. 1

. 13. What makes things visible ?

Ans.In a lighted room, when light falls on an object, it
gets either partially or completely reflected. This
reflected light when received by our eyes, enables
us o see things. 1

. 14. Explain why a ray of light passing through the
centre of curvature of a concave mirror. gets
reflected along the same path.

[Board Term II Delhi 2010]

Ans.The ray passing thru:nugh the centre of cuwvature is
incident to the mirror alung it normalso 21 = i}r
= 0. Therefore, the ray retrace its path. 1
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Rl ©.15.Name the mirror that can give an erect and
enlarged image of an object.

Ans.When an object s placed between the pole and
the principal focus of a concave mirror, the image
formed is virtual, erectand enlarged. 1

[A] ©.16.Why does the bottom of a tank or a pond
containing water appear to be raised 7

AnsﬁLight from the bottom of the pcmc:l unc:lergmes
n:hange in pathat the interface ofairand water. As a

res ult, the rays appear to come from a raised surface
rather than the actual bottom surface of the pond.1

2.17. Does the speed of light increases or decreases
in a medium in comparison to its value in
vacuum ? Give an illustrative example.

Ans.Speed of light decreases in the presence of a
medium e.g., When a light ray enters in water from
air, its speed decreases. 1

[R| Q.18. What are the values of angle of incidence /i and
angle of reflection r for a normal incidence ?

Ans, Normal incidence implies, : = 0% Hence, from the
second law of reflection, » = 0°. 1

Short Answer Type Questions-I|

[R] ©.1. List four characteristics of the image formed by
plane mirrors.  [Board Term II Delhi II. 2015]
[Delhi Comptt. 31/1/1 2017]
Ans. Four characteristics of the image formed by plane
mirror :
(i) It is always virtual and erect.
(ii) Size of image is equal to thatof the object.
(iii) Image 15 formed at the same distance behind the
mirror as the object is in frontof the mirror.
(iv) Image is laterally inverted. 14 4 14 4 14 4 14
2.2, An object is placed at a distance of 30 cm in
front of a convex mirror of focal length 15 cm.
Write four characteristics of the image formed

by the mirror. [Delhi31/1/1 2017)]
Ans.Image i5—
(i) Virtual
(ii) Erect
(iii) Diminished
(iv) Laterally invented 4 x%=72
[CBSE Marking Scheme, 2017)

Detailed Answer:
Four properties of image formed by the given
convex mirror are :

(i) Image is always erect.

(ii) Small in size

(iii) Virtual
(iv) Always form behind the mirror between focus and
pole 2

Q.3. Anobjectis placedat a distance of40 cm in front
of a convex mirror of radius of curvature 40 cm.

List four characteristics of the image formed by
the mirror [Delhi31/1/1 2017]

.19, Find the focal length of a convex mirror whose
radius of curvature is 32 cm.

Ans. Radius of curvature,

R =32cm
Fadius of curvature = 2 x Focal length (f)
R =7f
= § = ; = 1o cm

Herce, the focal length of the given convex mirror
15 16 cm. 1
. 20. The radius of curvature of a spherical mirror is
20 cm. What is its focal length ?
Ans. Kadius of curvature,
R =20cm
Radius of curvature of a spherical mirror

= 2 x focallength (f)

R =12f
I 20
= — = L_| = 10 cm
ar ar

Herce, the focal length of the givenspherical mirror
15 10 cm. 1

(2 marks each)

Ans.[mage is—
(i) Virtual
(ii) Erect
(iii) Diminished
(iv) Laterally invented dx14=2
Q.4. Anobjectis placedat a distance of12 cm in front
of a concave mirror of radius of curvature 30 cm.
List four characteristics of the image formed by
the mirror [Delhi31/1/1 2017]
Ans. Four properties of the image formed by the given
concave mirror of the object placed between focus
and pole of the mirror are :
(i) Image is always erect.
(ii) Big in size
(iif) Virtual
(iv) Always forms behind the mirror. 14 4
Q.5. List two properties of the images formed by
convex mirrors. Draw ray diagram in support of
yvour answer [Board Term II Foreign Set I 2016]

Ans. (i) It forms virtual and erect image.
(ii) It forms image smaller than the object.
(Any two)2 x 2 =1

"'..‘_'-‘_ M
A =~
L e
" —
..,__}_,,_#‘:-.,_
= = L=
B Fl 81 Fl‘h“ -|:_
Il

[CBSE Marking Scheme, 2016] 1
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Q. 6. You are given a concave mirror. plane mirror
and a convex mirror. How can vou distinguish
between them by justlooking vour face in them.
State the common nature of the image that you
see in all of them. [Board Term II 5QF 2013]

Ans. (i) Image is ofsame size in plane mirror.
(ii) Image is enlarged in concave mirror.

(iii) Image is diminished in convex mirmor.
14418114414
[B] Q. 7. List four specific characteristics of the images of

the objects formed by convex mirrors.

[Board Term II Delhi S5et I 2015]

(iv) Image inall the three is virtual.

Ans. Four specific characteristics of the image formed
by convex mirror :

(i)It is always formed behind the mirmor, between
the pole and its focus.
(ii) The image is always virtualand erect.
(iii) The size of image is always s maller than the object.
1},% +1,é +1ﬁ+1ﬁ
[CB5E Marking Scheme, 2015]
Rl Q.8. State two laws of reflection of light.
[Delhi Comptt. 31/1/3 2017]

Ans. (i) The incident ray, the normal to the mirror at the
pointofincidence and the reflected ray, all lie in the
same plane.

(iv) Magnification is always positive.

(ii) The angle of incidence s equal to the angle of
e flec tion. 1+1

2.9, A ray of light travelling in air enters obliquely
into water. Does the light ray bend tow ards the
normal or away from the normal ? Why ?

Ans.The light ra}rberu:ls towards the normalwhen a ray
of light travels from an Dpticall}r rarer medium to
anoptically denser medium. Since water is optically

derser than air, a ray of light travelling from air into
water will bend towards the normal. 2

. 10. 5tate two positions in which a concave mirror

.10. 5tate two positi ' hich '
produces a magnified image of a given object.
List two differences between the two images.

[Board Term II Delhi Set 1. 2016]
CR

List two possible ways in which a concave
mirror can produce a magnified image of an

object placed in front of it. 5tate the difference,
if any, between these two images.

[Board Term Il Outside Delhi Set I. 2014]
Ans. (i) When the object 5 placed in front of the

MIrror :

(a) between its pole and focus 14

(b) between the focus and centre of curvature 14
(ii) In case (a) the image is virtual and erect. 14

In case (b) the image &5 realand inverted. 14

[CBSE Marking Scheme, 2016]

2. 11. Differentiate a real image from a virtual image
giving two points of difference.

[Board Term II. Set (2021}, 2012]

Ans.
5"
Real Image Virtual Image
No.
(i} | Formed when reflected | Formed ata point from

which the reflected
rays appear h:cliverge.
Itis alwa}rs grect.

rays mee t

(ii) Image is always

inverted.

[CBSE Marking Scheme, 2012] 1+1

Q. 12. A ray of light is incident on a convex mirror as
shown. Redraw the diagram and complete the
path of this ray after reflection from the mirror.
Mark angle of incidence and angle of reflection
on it. [Board Term II Delhi 5et [, 2016]

Ans.

Tracing the reflected ray 1
Marking £ & Ar 14414
[CBSE Marking Scheme, 2016]
.13. The linear magnification produced by a
spherical mirror is +3. Analyse this value and
state the (i) type of mirror and (ii) position of
the object with respect to the pole of the mirror.
Draw ray diagram to show the formation of
image in this case.

[Board Term II Foreign Set 11, 2016]

Ans. (i) Concave mirror 14

(ii) Between the pole and focus. 14

[CBSE Marking Scheme, 2016]

. 14. Under what condition in an arrangement of two
plane mirrors, incident ray and reflected ray
will always be parallel to each other. whatever

may be angle of incidence. Show the same with
the help of diagram. [NCERT Exemplar 2017]

Ans. When two Plane MIrrors are plan:ecl at right angle
to each other then incident and reflected rays wrill
alwa}rs be Parallel to each other.
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1+1

Q.15."The magnification produced by a spherical
mirror is - 3", List four informations you obtain
from this statement about the mirror/image.

[Board TermII, O.D. Set L, 2016]
(ii) Magnified
(iv) Real image

[CBSE Marking Scheme, 2016]% x 4 = 2

Q.16. AB and CD. two spherical mirrors, form parts
of a hollow spherical ball with its centre at O

Ans. (i) Inverted image

(iii) Conrcave mirror

as shown in the diagram. [f arc AB = : arc CD,
i

what is the ratio of their focal lengths 7 State
which of the two mirrors will always form
virtual image of an object placed in front of it

and why.
[Board Term II Foreign Set [. 2016]
ff"r.'_.--“h“" 'E
A S
L
O
B,
h“'..., S D

s e

e

Ans. Focal length of both the mirrors will be the same
1:1 1

Mirror AB will alwa}rs form wvirtual image as itis a
dive rging / COTVEX MIITor. s + 14

[CBSE Marking Scheme, 2016]

Rl ©.17. Name the ty pe of mirrors used in the design of
solar furnaces. Explain how high temperature is
achieved by this device.

[Board Term II. O.D. 5et 1, 2016]

Ans. (i) Concave Mirrors / Converging Mirrors. 14
(ii) When a solar furnace is placed at the focus of a
large concave mirror/ reflector, it focuses a parallel
beam of light on the furmace, consequently a high

temperature is achieved after some time.
[CBSE Marking Scheme, 2016]3 x2=1%

.18. Draw a ray diagram to show the path of the
reflected ray corresponding to an incident ray
of light parallel to the principal axis of a convex
mirror and show the angle of incidence and
angle of reflection on it.

[Board Term IL O.D. II, 2015]

Ans.

[CBSE Marking Scheme, 2015]2

2.19. The image formed by a concave mirror is
observed to be wvirtual, erect and larger than
the object. Where should be the position of the
object relative to the mirror ? Draw ray diagram
to justify your answer

[Board Term II, Outside Delhi Set I1, I1I, 2014]

Ans. When the object 15 located between the focus (F)
and the pole (I°) of the mirror, the image is formed
behind the mirror; this image is virtual, erect and

large. 1
rge ..*":"h a

#

1

Q. 20. Draw a ray diagram to show the path of the
reflected ray corresponding to an incident ray
which is directed parallel to the principal axis
of a convex mirror. Mark on it the angle of
incidence and the angle of reflection.

[Board Term II, Delhi Set L IL 2014]
Ans.

2

Q0.21. Draw a ray diagram to show the path of the
reflected ray corresponding to an incident ray
which is directed parallel to the principal axis
of a concave mirror. Mark on it the angle of
incidence and the angle of reflection.

[Board TermII, Delhi Set II1, 2014]



LIGHT-REFLECTION AND REFRACTION

| 249

Ans.

At
infinity

M 2

0Q.21."A concave mirror of focal length ‘f can form
a magnified erect as well as an inverted image
of an object placed in front of it." Justify this
statement stating the position of the object with
respect to the mirror in each case for obfaining
these images. [Board Term II O.D.5et L. 2013]

b

LY

Ans.

Image formed by a concave mirror with object

placed at F 1
A 5 M
, . M
B F
<
A M

Image formed by a concave mirror with object
placed between F and C. 1

Q.22. An object is placed at a distance of 20 cm from
a convex mirror of focal length 15 ¢m. Find the
position and nature of the image.

[Board Term IL Set (2021). 2012]

Ans.u =-2cm, f =15cm.

Short Answer Type Questions-l|

2.1. An object 4 cm in height, is placed at 15 cm
in front of a concave mirror of focal length 10
cm. At what distance from the mirror should a

't 1
[

| | 1
o 15 2 Gl 114

‘-\._J

v =857cm .
Mature of the image : Virtual. 14
[CBSE Marking Scheme, 2012]

.23, The radius of curvature of a concave mirror is
20 ¢cm. Where should an object be placed from
the mirror so as to form its image at infinity ?
Justify your answer. [Board Term II. Set
(2025). 2012]

Ans.Here K = 50 cm,

B

I :
f=—7=—7=5cm 1
o e
The object held at focus, that is 25 cm from the
mirror, will have its image at infinity. 1

[CBSE Marking Scheme, 2012]

Q.24. Anobject is kept at a distance of5 cmin front of
a convex mirror of focal length 10 cm. Calculate
the position and nature of the image formed.

[Board Term II. Set (2013), 2012]

Ans.u =-5cm,f=10cm, v =? 14
- ,_;:T:DI = _f VA
ot 3
v 10 (-5 = 7o
L0}
or v=— =2333cm 14
)
Mature of image : Virtual and erect. 14

[CBSE Marking Scheme, 2012]

Q.25.An object is placed at a distance of 20 cm in
front of convex mirror of radius of curvature 30
cm. Find the position and nature of the image.

[Board Term II. Set (2025}, 2012]
Ans.Here, u = -20cm, r= 30cm

f=—=—=15cm 14

Using mirror formula and Eubstituting the above

()
U= — CIn s

—_

£

values, we get

. 6l

*. The image will be formed at a distance of cm
behind the mirmor 14
Mature of image : Virtual and erect. 14

[CBSE Marking Scheme, 2012 ]

(3 marks each)

screen be placed to obtain a sharp image of the
object Calculate the height of the image.

[Delhi 31/1/1 2017]
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Ans. by =+dem,f=-10cmau=-10cmuov=7 h =7

1 1 1
— = - 18
i oo
1 1 1
= — ==<-=
o fou
1 1 1
. — — 1
=10cm =15cm /A
v ==-30cm 1
jr]z .
— _— 1“‘5
F!l I
h, =- 2 xh
2 ” 1
- 30 cm
== _15¢m = dem
=-8cm E
[CBSE Marking Scheme]1+1
Detailed Answer:

E, 10cm

15 cm
AI
N
Using the mirrorequation,
1 1 1
= = 4=
1 Do
1 N 1 1
= 5 -15 =10
1 1 1
S = — 4=
= y -10 15
1 (= 15 + 10)
= = -
z 150
-h
150
v ==30cm

Thus, to obtain a sharp image of the object the
screen should be plan:ed in front of the mirmor ata
distance of 30 cm from the mirror.

Magnification,

rﬁ — —
h

- 30
Tﬁ=_15 =—2
g B
4
h.=—-8cm 3

The image heightwilibe 8 cm.

2.2. A 3 cm tall object is placed 18 cm in front of a
concave mirror of focal length 12 cm. At what
distance from the mirror should a screen be
placed to see a sharp image of the object on the
screen. Also calculate the height of the image

[Delhi 31/1/2 2017]

formed.
Ans.Given, u =~ 18, f=-12, u =7
Using the mirror equation,
t_o11
f ooou
1,1 !
= o -18 T -12
1 1 1
= - = — 4 —
2 12 18
1 B
. L343
o 36
B -1
36
v =-36cm
Magnification, ~ m = —
i
i
ﬁlED,, m = }_
I.I
- 36
m= g =18=-2
3
h.=—-6cm

The image heightwillbe G cm.

.3, The image of a candle flame placed at a distance
of 30 ¢m from a mirror is formed on a screen
placed in front of the mirror at a distance of
60 cm from its pole. What is the nature of the
mirror 7 Find its focal length. If the height of
the flame is 2.4 cm, find the height of its image.
State whether the image formed is erect or

[Delhi31/1/3 2017]

Ans. The nature of the mirror is concave since the image

inverted.

tormed 15 real.
Given,u =-30cmov=60cm, h=24cm
Using mirror equation,

L1l
fFoou
1 1 {1 )
§o 60 =30
1 1
= — e —
60 30
6l 20
Theretore f=20cm
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Maenificati M= Z Height of image
grtication, ~ u  Height of object

. 60 '

u 3 24

&)
w24d=—-48cm

)

The requirecl height of the image s -48cm
The Image tormed b}r the mirror & inverted. 1 +1+ 1

Q.4. Iftheimage formed by mirror for all positions of
the object placed in front of it is always virtual
and diminished, state the type of the mirror.
Draw a ray diagram in support of your answer.

Where are such mirrors commonly used and
why ? [Board Term II O.D. 5et L. 2016]

Ans. Convex mirmor 14

Use of convex mirror—as rear view Mmirror in
ve hicles. 14
Wh}r—a lwa}rs gives erect image writh large field of
View. [CBSE Marking Scheme, 2016]1

Q.5. The image of an object formed by a mirror is
real, inverted and is of magnification - 1. If the
image is at a distance of 40 cm from the mirror.
where is the object placed 7 Where would the
image be if the object is moved 20 ¢m towards
the mirror? 5State reason and also draw ray
diagram for the new position of the object to
justify your answer.

[Board Term II O.D. Set L. 2016]

Ans. Object position: At C ( Centre ofcurvature) %
Cbjectdistarce = 0cm 14
Fosition of the image - at infinity 14
Reason : Focal lengthof the mirror = 20 em
It the object is moved 20 cm towards the mirror

then its new position would be at the focus of the
MIrTor. 14

(deduct ¥2 mark ifarrows are missing/not marked)
[CBSE Marking Scheme, 2016]

Q. 6. A studentwants to project the image of a candle
flame on a screen 80 cm in front of a mirror by
keeping the candle flame at a distance of 20 m
fromits pole.

(i) Which type of mirror should the student use ?
(ii) Find the magnification of the image produced.
(iii) Find the distance between the object and its image.

(iv) Draw a ray diagram to show the image formation
in this case and mark the distance between the

object and its image. [Board
Term II Foreign Set . 2015]
Ans. (i) Concave mirror 14
(i) # =-Mcm,v=-80cm, m="?
= —2 — =(=80cm) _ 4 1
i (=20cm)
(iii) v—u =60cm 14
M g
: 6
A
, B D
B C_~% p
WF
AI‘
M 1

[CBSE Marking Scheme, 2015]

Q.7. Draw a ray diagram to show the path of the
reflected ray in each of the following cases. A
ray of light incident on a convex mirror

(i) Strikes at its pole making an angle 0 from the
principal axis.
(ii) Is directed towards its principal focus.
(iii) Is parallel to its principal axis.
[Board Term II, Foreign Setl, 2015]

Ans. (i)
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(i1)

(iii)

[CBSE Marking Scheme, 2015]3

Q.8. To construct ray diagrams, two rays of light are
generally so chosen that it is easy to determine
their directions after reflection from a mirror.
Choose two such rays and state the path /
direction of these rays after reflection from a
concave mirror. Use these two rays to find the
position and nature of the image of an object
placed at a distance of 8 cm from concave mirror
of focal length 12 cm.

[Board Term II, Delhi Set L. 2015]

Ans. The candidate may choose any two of the
following rays :

(i} A ray parallel to the principle axis, after reflection,
will pass through the principle focus of concave
MIrror.

(ii) A ray passing through the principle focus of
a concave mirror after reflection will emerge
parallel to the principle axis.

(iii) A ray passing through the centre of curvature of
a concave mirror after reflection is reflected back
along the same path.

(W)A ray incident Dbllquel‘r,r to the PIlTlClPlE axis
towards the pole of a concave mirror s reflected
r::bllq uely, making equal angles with the principal
axis. (Any two)1 x 2

1
[CBSE Marking Scheme, 2015]

Detailed Answer:
Rays which are choose to construct ray diagram for
reflection are :
(i) A ray parallel to the principalaxis and
(ii) A ray passing through the centre of curvature of a

coTcave MIrror or appear to pass thmugh the centre
of curvature of convex mirror.

FPath of these rays after reflection :

(i) Atter reflection, it will pass through the principal
focus of a concave mirror or appear to diverge in
case of a convex mirror.

(ii} After reflection, it is reflected back along the same

path.
f=-12cm, u=-8cm

S
S

we know, — = +
J i i
1 1 1 1 1
o f a =12 (-8
l l
- T
3=2
T2
l
= _|—=24|:1T1

o

W=

+uve, S0 Image is virtual and 5 formed at a
distance of 24 cm behind the mirror. 1+1+1

Q.9. A studentwants to project the image of a candle
flame on a screen 60 cm in front of a mirror by
keeping the flame at a distance of 15 cm from its
pole.

(i) Write the type of mirror he should use.
(ii) Find the linear magnification of the image
produced.
(iii) What is the distance between the object and its
image ?
(iv) Draw a ray diagram to show the image formation
in this case.
[Board Term II. Outside Delhi SetI.2014]

Ans. (i) He should use a concave mirror, as it forms a
real image on the same side of the mirror.
(ii) Object distarce, & = - 15cm
Image distance, v = - 60 cm
Magnification, m=-v/u =-(-

60)/ (- 15) = —4em,

The minus sign in magnification shows that the
image tormed is real and inverted.

(iii) The image is formed at a distance of 45 cm from
the object.
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In this case, the image is formed beyond the
centre of curvature. This image is eal, inverted

and Enlargecl.
[CBSE Marking Scheme, 2014] 1+1+1

Q.10. [fthe image formed by a mirror for all positions
of the object placed in front of it is always erect
and diminished, what ty pe of mirroris it 7 Draw
a ray diagram to justify vour answer. Where and
why do we generally use this ty pe of mirror 7

[Board Term II O.D. 5et 1. 2015]

Ans. Convex mirror 14

Use : As mear view mirror in vehicles / Also In

Malls, Hotels, Airports tor security reasons. 14

Why : (i) Forms erect image, 14
(ii} Wider field of view. 14
[CBSE Marking Scheme, 2015]

Detailed Answer:

The type of a mirror is convex mirror.

Conwvex mirmor can be used as rear-view mirroms in
automobiles because it gives a wider field of view as

the mirror is curved outward. [t produces erectand
diminished image of the traffic behind the driver of

the vehicle. 1+2
2.11. A student wants to project the image of a candle
flame on a screen 48 cm in front of a mirror by

keeping the flame at a distance of12 cm from its
pole.

(i) Suggest the type of mirror he should use.

(ii) Find the linear magnification of the
produced.

image

(iii) How faris the image from its object 7
(iv) Draw ray diagram to show the image formation in
this case. [Board Term II, O.D. SetIL I1L 2014]

Amns. (i) He should use a conrave mirmor, as it forms a real
image on the same side of the mirror.

(ii) Object distance, u = - 12cm
Image distance, v = -48cm
Magnification, m = -v/fu = -(-48)/(-12) =-4

The minus sign in magnification shows that the
image formed is real and inverted.

(iii) The image is ormed ata ds tance of 36 cm from the object.
(iv)

a

In this case, the image s formed beyond the centre
of curvature. This image is real, inverted and
enlarged. +l+14+1

Q.12.(i) A concave mirror produces three times
enlarged image of an object placed at 10 cm
in front of it. Calculate the focal length of the
mirror.

(ii) Show the formation of the image with the help of a
ray diagram when object is placed 6 cmaway from
the pole of a convex mirror.

[Board Term II. Set (2007}, 2012]

Ans. (i) m=-—;u=-10cm
u
3= "
10
v=+ 30 14
=+ 3x-10=-30cm
| | 1
- . = 1
3 L) f
f==75cm 14
(ii)

[CBSE Marking Scheme, 2012] 1

Q.13.A spherical mirror produces an image of
magnification - 1 on a screen placed at a
distance of 50 ¢m from the mirror.

(i) Write the type of mirror.

(ii) Find the distance of the image from the object.

(iii) What is the focal length of the mirror?

(iv) Draw the ray diagram to show the image formation
in this case. [Board Term II Delhi Set L. I1. IT1.2014]

Amns. (i) As magnification is negative, the image formed is

real.
Hernce, itis a concave mirror.

(i1)

m=-uu =-1

#=v=-8lcm
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Distance of the image from the object
v-—u=-00-(-500)=0cm
(iif) By using mirror formula :
l_If = 1/v + Lu
= 1/(-50) + 1/(-50) = - 125
f=-25cm

(iv)

Object

Image

EN

i
-

N =V 1+1+1
2. 14. Rohit wants to have an erect image of an object.
using a converging mirror of focal length 40 cm.

(i) Specify the range of distance where the object can
be placed in front of mirror. Give reason for your
answer.

(ii) Will the image be bigger or smaller than the object ?
(iii} Draw a ray diagram to show the image formation
in this case. [Board Term II, Set 8XSVHLC, 2014]

Ans. (i) Objects hould be placed at <40 cm (Less than 40
cm) in front of the mirror, .e. between bcus and
pole, as concave mirmor forms a virtual, erect and
magnified image when object is placed between
focus and pole.

(ii) Image will be bigger than the object.
(iii)

=Y

b -

Q

[CB5E Marking Scheme, 2014]1+1+1
2.15. Name the type of mirror used in the following
situations :
(i) Headlights of a car
(ii) Rear-view mirror of vehicles
(iii) Solar furnace
Support your answ er with reasons.
[Board Term II Foreign 2013]
Ans. Type of mirror used in :
(i) Headlights of a car: Concave mirror
Concave mirror s used because light from the bulb
placed at the focus of it gets reflected and produces

a ]:EWEIlel ]:Jarallel beam of light to illuminate the
oad.

(ii) Rear view mirror of vehicles : Convex mirror

Convex mirror is used because it always produces
a virtual and erect image whose size s smaller than
the object. Therefore, it enables the driver to see
wider field of view and traffic behind the vehicle in
a small mirror.

(iii) Solar furnace : Concave mirror

Concave mirror has the property to concentrate the
sunlightcoming fromsunalong with heat radiation
at its focus. As a result, temperature at its focus
increases and the substance placed at the focal
point gets heated to a high temperature.  1+1+1

Q. 16. Mention the types of mirrors used as (i) rear
view mirrors (ii) shaving mirrors. List two
reasons to justify yvour answers in each case.

[Board Term II Delhi Set [, 2013]

Ans. (i) A convex mirror always forms an erect, virtualand
diminished image of an object placed anywhere in
frontofit. Thus, convex mirrors enable the driver to
view much larger traffic behind him that would not
be possible with a plane mirror.

(i) A concave mirror is used as a shaving or make-up
mirrorbecause it forms anerectand Enlargecl image

of the face when it is held closer o the face.
1% + 14
.17, (i) Name the spherical mirror used as:
(a) Shaving mirror
(b) Rear view mirror in vehicles
() Reflector in search-lights.
(ii) Write any three differences between a real and a
virtual image. [Board Term IL Set (2017}, 2012]
Amns. (i) (a) Shaving mirror- Concave mirror 14
(b} Rear view mirror - Conwvex mirror 14
(¢} Reflector msearch lights - Concave mirror %4

(iij{a) Real image can be obtained on screen but
virtual image cannotbe obtained. 14

(b) Reflected / Refracted rays actually meet

where real image is formed while forvirtual

they only appear to meet. 14

(¢} Realimage is always inverted while virtual

image is always erect. 14

[CBSE Marking Scheme, 2012]
. 18. Draw the following diagram. in which a ray of
light is incident on a concave/convex mirror. on

vour answer sheet. Show the path of this ray.
after reflection, in each case.

[Board Term Il Delhi S5etl, 2016]

-
"1"1‘
Sl
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Ans.

. %

P~ F F
&

[CBSE Marking Scheme, 2016]3 x 1 = 3

Long Answer Type Questions

[A] Q.1. {a) Define the following terms in the context of
spherical mirrors :

(i) Pole
(iii) Principal axis

(ii) Centre of curvature
(iv) Principal focus
(D) Draw ray diagrams to show the principal focusof a:
(i} Concave mirror
(ii) Convex mirror

(c) Consider the following diagram in which M is a
mimror and P is an object and Q is its magnified
image formed by the mirror.

M C

B S |

c F

L ]

State the type of the mirror M and one
characteristic property of the image Q.
[Board Term II Delhi Set I, 2016]

Ans. (a) (i) Pole - Centre of the reflecting surface of the
MIrmor.

(ii) Centre of curvature - The centre of the
hollow sphere of which the reflecting s urface
of mirror is a part.

(iii} Principal axis - Straight-line passing through
the pole and the centre of curvature of a
spherical mirror.

(iv) Principal focus - Incident rays parallel o
principal axis, after reflection, either converge
to or appear to diverge from a fixed pointon
the principal axis called principal focus of the
spherical mirror. 4 x4

IR Q.19. Define the magnification as referred tospherical
mirrors. [f a concave mirror forms a real image
40 ¢m from the mirror. when the object is placed
at a distance of 20 cm from its pole. find the
length of the mirror. [Delhi Comptt.31/1/12017]

Ans. (a) The relative extent to which the image of an
object is magnified with respect to object size. It
is the ratio of size of the image o the size of the

object. 1
(b)v=-4cm, u=-Dcm,f=7 14
S 14
! ooou
1 | | -1
f =40 20 &
4

cIm

f=

[CBSE Marking Scheme, 2017]

.
)

(> marks each)

' M
() (i) .
‘ — -
At ——_———
Irfirity
B
(ii)
Ab ~77777
Bl ______
At
Irfirity
(iii) Concave mirror 14
Image formed is virtual. 14

[CBSE Marking Scheme, 2016]

0.2, (a) To construct a ray diagram we use two
which are so chosen that it is easy to know their
directions after reflection from the mirror. List
two such rays and state the path of these rays
after reflection in case of concave mirrors. Use
these two rays and draw ray diagram to locate
the image of an object placed between pole and
focus of a concave mirror.
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(b} A concave mirror produces three times
magnified image on a screen. If the object is
placed 20 cm in front of the mirror. how far is
the screen from the object? [Delhi31/1/1 2017]

Ans. (a) (i} Listing of any two (out of four) rays and
stating their path after reflection from a concave
mIrmor. 1+1

(i} Ray diagram
Using these two rays for the ray diagram when the
object is in between the pole and the focus of the

mirmor. 1
(b u=-2Dcmm=-13
m= ¥
; t?=—m'+f—.:<.'} 15
=_-(-3)*"-20cm) =-60cm 15
Distance between the objectand thescreenis 40cm
=_—f0lem-(-2Dcm) =-40cm 15
[CBSE Marking Scheme, 2017]
Detailed Answer:
(i) Two light rays whose path of reflection are known
are :

(a) The incident ray passes through the centre of
curvature :In this case, light atter reflecting from the
concave mirror moves back in the same path. This
happerns because light is incident perpendicular on

the mirrorsurface.

R r

C

i

(b) The ray incident obliquely to the principal axis : In
this case, the incident ray will be reflected back by
the reflecting surface of the concave mirrorobliquely

and making Equal angles with the ]:Jrincipalaxis.

Letanobject is placed between the focus and pole

of the corcave mirror. Then using above two rays,

image of the candle can be located as shown below :
R

#
P
N
#

[mage

The image is formed behind the mirror. The image
is virtual, erectand magnified. 1+1+1

(iii) Given, m= -3, a =-Lecm, v =7
As we know,

The screen is placed in front of the mirrors at a
distance of 60 cm from the pole of the mirror. Thus,
the screen is placed 40 cm away from the object. 2

. 3. Suppose vou have three concave mirrors A,
B and C of focal lengths 10 cm. 15 cm and 20
cm. For each concave mirror you perform the
experiment of image formation for three values
of object distance of 10 cm, 20 cm and 30 cm. By
giving reason answer the following :

(i) For the three object distances, identify the mirror

mirrors which will form an image of magnification - 1.

(ii) Out of the three mirrors identify the mirror

which would be preferred to be used for shaving

purposes/ makeup.

(iii) For the mirror B draw ray diagram for image
formation for object distances 10 cm and 20 cm.

[Board Term II Foreign I. 2016]

Ans. f =10cm;f = 15cm;f =20cm
w, = 10cm; u, =20 cm; a, = 30cm
(iym=-1mears u =2f forA—u, forB— u
3 x1=1%
(ii} Mirror B or C - distance should be less than tocal
length for erect and magnified image, face is
generally keptata distance more than 10 cm.

3 x Va=1¥:
I IE-"'-;
.-'J |
# |
(ii) .
P B
1

1
[CBSE Marking Scheme, 2016]

[A] Q.4. (a) If the image formed by a mirror for all

positions of the object placed in front of it is
always diminished. erect and virtual, state the
tvpe of the mirror and also draw a ray diagram
to justify vour answer Write one use such
mirrors are put to and why.

(b}  Define the radius of curvature of spherical
mirrors. Find the nature and focal length of a

spherical mirror w hose radius of curvature is +
24 cm. [OD 31/1 2017]
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Ars.
(Topper Answer2017)
Detailed Answer:
(a) A convex mirror forms anerect, diminished and virtual image for all the positions of the object placed in front of
it. 1

Conwvex mirrors are commonly used as rear-view mirrors in vehicles as they always give an erect, though diminished

Image. 1
(b) The radius of the sphere of which the reflecting surface of spherical mirror forms a part is called the radius of
curvature of the mirror. 1
R
F=3
Radius of curvature, R =24cm

f = e =1decm
S0, 2

Thus, the focal length ofa convex spherical mirror is 12 cm. 2
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Q.5.Itis desired to obtain an erectimage of an object, using concave mirror of focal length of 12 cm.
(i) What should be the range of distance of an object placed in front of the mirror ?
(ii) Will the image be smaller or larger than the object. Draw ray diagram to show the formation of image in this
case.
(iii) Where will the image of this object be, if it is placed 24 cm in front of the mirror 7 Draw ray diagram for this
situation also to justify your answer
Show the positions of pole, principal focus and the centre of curvature in the above ray diagrams.

[Board Term II, O.D. Set I, 2016]

Ans. (i) Range of distance - betweenlOcm - < 12cm 1
(ii) larger than the object 14

114
(iii} Image also at24 cm in frontof the mirror 14
> %
C F P
: <
_lecm_
24 cm :
T > [CBSE Marking Scheme, 2016] 1'%
OR

[ Topper Answer. 2016]
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Q.6. A student has focused the image of a candle
flame on a white screen using a concave mirror.
The situation is as given below :

Length of the flame = 1.5 cm
Focal length of the mirror = 12 cm
Distance of flame from the mirror = 18 cm
If the flame is perpendicular to the principal axis
of the mirror, then calculate the following :
(i) Distance of the image from the mirror
(ii) Length of the image
If the distance between the mirror and the flame
is reduced to 10 cm, then what would be observed

on the screen 7 Draw ray diagram to justify your
answer for this situation.

[Board Term II Foreign S5etl. 2015]

Ans.(ifh=+15cmf=-12cmau=-18cmov=7
h =7
(a) - = =4 14
f v
) N __|l {
_ 1 1 .
(-12) (-18) 5
_ =1 1 _ -3+2
12 18 36
_ 1
30
v=-=36cm 1
(b) W= _Ywh
I
_ —306cm “15 =-3cm
18 cm
(Magnified Inverted image)
(ii) It w=-10cm 1

No distinet image would be brmed on the screen
In this case the image ibrmed will be wirtual
(object will be within focal length) 1

(iii)

r

A
o
B

1

[CBSE Marking Scheme, 2015]

Q.7. A studentwants to project the image of a candle
flame on the walls of the school laboratory by
using a mirror.

(i) Which type of mirror should he use and why ?

(ii) At what distance, in terms of focal length 't" of the
mirror, should he place the candle flame to get the
magnified image on the wall 7

(iii) Draw a ray diagram to show the formation of the
image in this case.

(iv) Can he use this mirror to project a diminished
image of the candle flame on the same wall 7 5tate
"how’ if yvour answer is 'ves' and 'why not’ if yvour
answer is ‘'no. [Board Term II. Delhi Set I, 2014]

Ans. (i) He should wse a concave mirror as it forms real
Images.
(ii} He should place the candle flame be tween the focus
and centre of curvature of the mirror to get the
magnified image on the wall.

(iif) The ray diagram for the formation of the image s
shown below :

(iv) Yes, he can get a diminished image of the candle
flame when the object & located at bayonets.

2+1+1+1

Q.8. (i) 45 cm needle is placed 12 ¢cm away from a

convex mirror of focal length 15 cm. Give the

location of the image and the magnification.

Describe what happens as the needle is moved
farther from the mirror.

(ii) What kind of mirror is used in a solar furnace 7
Give reason for using this mirror.

{iii) One half of a convex lens is covered with a black
paper. Will this lens produce a complete image of
the object 7 Justify your answer.

[Board Term II. Set (2022), 2012]

un=-12cm
f=+15cm
Using mirror tormula

Ans, (i)

o
{ 71 =1
i [

1ﬁ+1ﬁ

Magnificatimn Mme— — = 2

=_§(7/-12 =0558
.;I.!T
m= —
.;'1.|
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;]1'. = _111 *om
h, = 0558 x 45
h, =25cm e+ 14

Az the needle 5 moved farther from the mirror,
image moves to the focus and the size of image
14414
(ii) Concave mirroms are used insolar furnaces as they
concentrate solar energy in the focal plane and
help in attaining high temperatures. 1
(iii) When one half of a convex lers s covered with
a black paper, the lens will produce a complete
image of the object but the intensity of the image
is reduced because rays from the top portion of
the lens only are refracted and forms the image. 1

[CBSE Marking Scheme, 2012]

E;DEE Tl dECIEEIEiTlE".

2.9, (i) An object is placed at a distance of 60 cm

from a convex mirror where the magnification

1
produced is _ . Where should the object be

—_—

|
placed to get a magnification of — 7
.

(ii) A small electric lamp is placed at the focus of

a convex lens. State the nature of beam of light
produced by the lens. Draw a diagram to show

this. [Board Term IL Set (2023), 2012]
Ans.(i) w =—60cm, 1
1
M=+
2
1 'l
M == — = —
u 2
1 _ -
2 -6l
v =30cm 1

Using mirror formula

i
|

f=60cm 1
1 11 1 1 1 1
Nowm= — _ — == = — = —
3 { : ] H T bl
u ==060cm

(ii) Whena smallelectric lamp is placed at the focus of
a convex lens, a parallelbeam oflight s produced
by the lens. 1

Fay diagram.

k4

1
[CBSE Marking Scheme, 2012]

[R| ©.10. Draw a ray diagram in each of the following

cases to show the position and nature of image
formed when the object is placed:

(i) Between pole and focus of a concave mirror.

(ii) Between focus and cenfire of curvature of a concave
mirror.

(iii) At the centre of curvature of a concave mirror.
(iv) Between infinity and pole of a convex mirror.

(v) At infinity from a convex mirror.
[Board Term II, Set Al, 2011]

Ans. (i) A

1

(ii)
1

(i)
1

(iv)

G

1

(v}
1
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TOPIC-2

Refraction, Lenses, Power of Lens

Very Short Answer Type Questions

[B] ©.1 What is meant by power of a lens ?
[Board Term IT Delhi Set I, 2015]

Ans. The ability of a lens to converge or diverge the rays
of light, is called power of lens. It is equal to the

reciprocalof the focal length (7e., P = —)

[CBSE Marking Scheme, 2015] 1

[A| ©Q.2. Define angle of incidence and angle of
refraction.

Ans.Angle of incidence s the angle + made by the
incident ray with the normal. Angle of refraction is
the angle »r made by the refracted ray in the second
medium with the normal. 1

[R| ©.3. What is the unit of refractive index ?

Ans. Refractive index being a ratio of btwo similar
quantities and has no unit. 1
|[R| ©Q.4. Define1 dioptre of power of a lens.

Ans.1 cliDptrE 15 defined as the power ofa lens of focal
length 1 metre.

1D=1m"!
1

P=—— 1
| 11

e

o

[R] Q.5. State a condition for no refraction of light
entering from one medium to another.

Ans. (i) Light incident normally. 14

(ii} Equal refractive index of two media. 14

[B| Q. 6. What is the change in image observed as the

object is moved from infinity towards the
concave lens?

Ans.The size of the image increases slightly, though it
remains diminished in comparison to the size of the
object. 1

Short Answer Type Questions-|

[R| Q.1. What is meant by power of a lens ? What does its
sign (+ve or —ve) indicate 7 State its 5.1. unit. How
is this unit related to focal length of a lens ?

[Board Term Il Delhi Set II1. 2016]
OD Comptt. 31/1 2017) [DDE 2017
P

Ans. (i) Ability of lens to converge or diverge the light

rays.
(ii) +ve sign— converging lens/ convex lens 14
—ve sign—— diverging lens/ concave lers 14

(1 mark each)

Q. 7. Why is refractive index of atmosphere different
at different altitudes 7

[Board Term IL Set A1, 2011]

Ans. Refractive index of atmusphere 15 different at
different altitudes becawse the air de nsity n:hanges
wiith altitudes. 1

Q.8. How does the size of the image change as the
object is brought closer from infinity towards
the convex lens 7

Ans.The size of the image formed keeps on increasing as
the object is brought closer owards the convex lens. 1

Q.9. Do, all cartesian sign conventions are applicable
in each case of spherical lens as in mirrors ?

Ans.Yes, all distances are measured from the optical
centre of the lens. Conventionally, the object is
placed on the left side of the lens. 1

.10. Why does light change its path as the medium
y 4 4 P
changes during the transit 7

Ans. Speed of light is different in different media. As the
medium changes, the light has to choose a path of
minimum time. Hence, the direction of the light
changes. This phenomenon is know as refraction of

light. 1

Q.11. Arrange the following common substances in
the increasing order of refractive indices. Ice.
Kerosene, Glass, Diamond. Alcohol. Water

Ans. Order of increasing refractive indices :
Ice, Water, Alcohol, Kerosene, Glass, Diamond. 1

.12, The refractive index of diamond is 2-12. What is
the meaning of this statement ?

Ans. The refractive index of diamond 2-42 suggests that
the E]ZEECl Dflightin diamond will reduce b}ra tactor
2.47 as compa red toits Epeecl M air. 1

(2 marks each)

(iii) 51. unit - dioptre 14
1dioptre = 1/ focal length (m) 14
[CBSE Marking Scheme, 2016]

[A] ©.2. What is meant by power of a lens 7 Define its SI
unit. [Board TermII, Foreign Set [, 2014]
[Board Term Il O.D. Set II1. 2013]
Ans. The power ofa lens is defined as the reciprocal of its
focalleng th (f) expressed in metres. Sl unitof power

is dioptre.
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One dioptre is defined as the power ofa lens whose

focal length s 1 metre. 1+14+14

[B] ©.3. State two laws of refraction.[NCERT Exemplar]

[Delhi Comptt. 31/1/1 2017)

Ans. (i) The incident ray, the refracted ray and the
normal all lie in the same plane.

(i) The ratio of sine of angle of incidence in the first

medium to the sine of angle of refraction in the

seconid medium is a constant and s known as

re fractive index of the second medium with respect
to the first medium. 1+1

2.4. Anobjectis placed at a distance of 30 cm from
a concave lens of focal length 15 cm. List four

characteristics ((nature. positions, etc.) of the
image formed by the lens. [OD 31/1 2017]

Ans. The fourcharacteristics of the image formed by the
lens are :

(i) Image will be in between lens and focus
(ii) Formed behind the lers
(iii} Smaller than object
(iv) VirtualImage 2
2.5, Anobjectis placed at a distance of 15 cm from
a convex lens of focal length 20 cm. List four

characteristics (nature, position. etc.) of the
image formed by the lens. [OD 31/22017]

Ans. Four characteristics will be virtual, magnified, erect

and image s formed behind the lens. 2

Rl Q. 6. State four characteristics of the image formed
by plane mirror.

Ans. (i) Image distance = Object distance 14
(ii) Size of the image = Size of the object 14
(iii) Image 1s laterally inverted 14
(iv) Image is always virtual and erect. 14

Q.7. What is meant by the power of a lens 7 Give its
51 unit. When two or more lenses are placed in
contact what will be their combined power?

[Board Term IL Set (2021), 2012]

Ans. The reciprocal of the focal length of a lens is
termed as power of lens. It is expressed in metres.

ol unit is dioptre. 16+ 14

The combined power will beequal to the algebraic

sum of their individual powers. 1
[CBSE Marking Scheme, 2012

Q. 8. Mention the kind of lens that can form :
(i) Real, inverted and magnified image
(ii) Virtual. erect and magnified image
(iii) Real. inverted and diminished image
(iv) Virtual, erect and diminished image.
[Board Term II. Set8X5VHLC, 2014]

Ans. (i) Convex lers
(ii) Conwvex lens
(iii) Convex lers
xd=2
[CBSE Marking Scheme, 2014 ]

Q.9. Briefly describe an activity to find approximate
focal length of a convex lens.

[Board Term II. 5et GFUTE 86. 2015]

Ans.The lers is plan:ed alcmg the ]::nath of light—either
5 LM rays or thrc:ugh electric 1arnp.

(iv) Conwcave lens.

The rays converge ata point. The distance between
converging pointand lens is measured which gives
the mugh focal length of the convex lens. 2

[CBSE Marking Scheme, 2015]

(.10. The absolute refractive indices of glass and
water are 4/3 and 3/2 respectively. If the speed of
light in glass is 2 x 10° my's, calculate the speed
of light in (i) vacuum, (ii) water.

[Board Term II O.D. Setl. 2015]

Ans. Since, refractive index of glass

— Speed of light in vacuum (o)

Speed of light in glass (o)

T

':: — —
H
i — I-.I
3 2% 10%
4
v=— X 2 % 108
ot
8
= — x 10° = 2.6 x 10° m/s
0
v =3 =108 ms

Refractive index of water

Speed of light in vacuum

Speed of light in water

M
’1 — —_—
il

o 3x10®

[-3 | a3

Ax10% %2

7 =2 =108 mss 2

[CBSE Marking Scheme, 2015]

Q.11. The refractive indices of glass and water with respect to air are 3/2 and 4/3 respectively. If speed of light in

glass is 2 x 10° my/s, find the speed of light in water.

Ans. Refractive index of a medium =

[Board Term II O.D. Set II1. 2016]

Speed of light in air

Speed of light in the medium

B | tad

Speed of light in air

2% 10° mys
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Speed of light inair =3 x 10° m/s

3x10° m/s

SFE:EC[ Dflight Inwater =

=225 % 10° m/s 1

4/3

[CBSE Marking Scheme, 2016]

OR

2.12."A ray of light incident on a rectangular glass
slab  immersed in any medium emerges
parallel to itself” Draw a diagram to justify the
statement.

[Board Term II Delhi Setl, 2013]

Ans.

| Normal
|

Air (ng)
P
! Glass (ng)
b
1 LY
:r1 . lateral
I ~ . displacement
i1 W N
S \1 H
Air Ci N

Maormal

Refraction through a glass slab

The emergent ray CD is parallel to the incident
ray AB, but it has been laterally displaced by a
perpendicular distance CN with respect to the
incident ray. 2

.13, For the same angle of incidence in media E Q
and R. the angles of refraction are 45° 35° and
15° respectively. In which medium will the
velocity of light be minimum ? Give reason for
yvour answer [Board Term IL Set (2022), 2012]

[Topper Answer. 2016]

Ans.For the same angle of incidence in media F, Q
and R, the angles of refraction i minimum for
the medium R. Hence velocity of light would be
minimum in K as = H:]]: ?

1+1

[CBSE Marking Scheme, 2012]
|AJQ. 14. Draw the ray diagram for the formation of image
by a concave lens when the object is placed in
between infinity and optical centre of the lens.
State the nature of the image formed.
[Board Term IL Set (2018), 2012]

Anmns.
M
A >
Al
> s
2F B Fi B

14

Nature of the image : Virtual and erect. 14

[CBSE Marking Scheme, 2012 ]
Q.15. A ray of light falls normally on the surface of
a transparent glass slab. Draw a ray diagram to
show its path and also mark angle of incidence
and angle of emergence.
[Board Term II Delhi Set L. 2013]
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ARS. Incident ray

\i

W

|
:E
Emergent ray
£ = Angle of incidence = 07 ,Ze = Angle of
emergence = (° 2
.16. Light enters from air in 55 e whic 5
16. Light enters from air into glass plate which ha
refractive index 1-5. Calculate the speed of light in
glass (velocity of light in airis3 x 10° my's).
[Board Term II, Set (2016), 2012]

o

Anmns. B — . 1
_ 3x10°
- 15
= 2 x 108 m/sec 1
[CB5SE Marking Scheme, 2012
Q.17. Define absolute refractive in-
dex of a medium. Light enters from
air to water having refractive index
4
— .« Find the absolute refractive index of a me-
u

dium if the speed of light in vacuum is 3 x 10°
mv's. [Board Term IL. Set (2026). 2012]

Short Answer Type Questions-||

2.1. State the laws of refraction of light. If the speed
oflightin vacuum is3 x 10* m/s find the absolute

refractive index of a medium in which light travels
with aspeedof14 x 10° my's.

[Board Term II Outside Delhi Set L. I1I, 2015]
[DDE 2017)

Ans. (i) There are two laws of refraction:

(a) The ratio of the sin of the angle of incidence o
the sin of the angle of refraction is constant. This
is known as Srell’s law. Mathematically, it can be
expressed as :

BIN 2/ BINLr = 11y
Here, n , is the relative refractive index of medium
1 with res pect to medium 2.

(b) The incident ray, the efracted ray and the normal
to the interface of two media at the point of
incidence lie on the same plane. 1x2

c =3 x 10° mfs
v=14x 10° ms

Given

Ans. Absolute refractive index of a medium
_ Velocity of light in vaccum 1
Velocity of light in medium

C 33 10%

= 2:25 x 108 m/5 1

L =

[CBSE Marking Scheme, 2012]

. 18. A convex lens of focal length 10 cm is placed at
a distance of 12 cm from a wall. Calculate the
distance from the lens where an object can be

placed so as to form its distinct real image on
the wall.

Ans.v =+ 12¢cm, f= +10 cm.

e e

1 l l l
oL = -
ou 12 o« 10
i = —60cm. 2

Q.19. The refractive index of a derse tlint glass s 165
and for aleohol it s 1-36 with respect o air. Find

the refractive index of dense flint glass writh
respect to alcohol.

[Board Term II, Set (2023), 2012]

Ans.

L
@d Jl'_r ; !.l T

= 2 =121

Refractive index of dense flint glass with respect
toalcohol is 121. [CBSE Marking Scheme, 2012]2

(3 marks each)

(ii) Absolute refractive index

_ Speed of lightin vacuum y

Speed of light in medium

_ 33X l[ﬁ“"m-"ﬁ — 14 y
1.4 > 10" m/s
[CBSE Marking Scheme, 2015]

Q.2. State the laws of refraction of light. [f the speed
of light in vacuum is 3 x 10° m/s. find the speed

of light in a medium of absolute refractive index
1-5. [Board Term II, Delhi Set L, IL II1, 2014]

Ans. There are two laws of refraction :
Refer 5A.Q. 1T Q.1
Given:
Speed of light in vacuum = 3 x 108 my's
Refractive index of the medium
= Speed oflightinvacuum/Speed oflight in medium
= 15 =3 = 108/
= v=3x10815=2 % 10° mss
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Hence, thespeed oflightin the medium of refractive
index 1515 2 = 10° m/s 2+1

2.3, (i) Define the term magnification. Write the
formula for magnification of mirror explaining
the symbols used in the formula.

(ii)  The magnification produced by a convex lens
is ~2. What is meant by this statement and also
write the information regarding image obtained
fromit. [Board Term II. Set QNA4XWT 2012]

Ans. (i) Ratio of height of the image to height of the
object is magnifica tion.
M (mirror) = hYk = - o/u

M = Magnification
h = Height of object

h' = Height of image
v = Image distance
u = Object distance.

(ii) It means image formed is two times the size of
object and the image formed s inverted, formed
in frontof the lens. 2+1

[CBSE Marking Scheme, 2014]

Q.4. Define the power of lens. The power of lens is
+ 240 D.

(i) Find the focal length of lens in m.

(ii) Name the Kind of this lens. Explain with the help
of figure whether this lens would converge or
diverge a beam of lens.

[Board Term II, Set QNA4IXWT, 2014]

Ans. (i)Theabilityofa lens to converge/divergea beam
of light rays 5 expressed in terms of its power
(F). It is the inverse of focal leng th, f (in meters).

Hence, power ofa lens is given by the relation

|
f(in meters)

F=1TF=+12=+05m

(ii} Convex lers

e

-

Light rays comerging
at a point

Incident
light rays

T |

L

[CBSE Marking Scheme, 2014] 1+1+1

[A] Q.5. Draw a ray diagram to show that path of the refracted ray in each of the following cases :

A ray of light incident on a concave lens is
(i) passing through its optical centre.
(ii) parallel to its principal axis.
(iii) directed towards its principal focus.

[Board Term II, Outside Delhi Set I, 111, 2014]

Ans.
(i) (ii) (iii)
> =
P T -y >
-
> 5 - ﬁ & - - :3'
Principal axis o F e

O — Optical centre

F'— Principal focus
1+1+1

Q. 6. Iftheimage formedby alens forall positions of an object placed in front of it is alw ays erect and diminished.
what is the nature of this lens 7 Draw a ray diagram to justify yvour answer If the numerical value of the

power of this lens of10 D, whatis its focal length in the Cartesian system 7

Ars.

[OD31/12017]3
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(Topper Answer2017)
Q. 7. Draw ray diagrams to show the formation of three times magnified (a) real, and (b) virtual image of an object
by a converging lens. Mark the positions of O. F and 2F in each diagrams. [OD31/22017]
Ans.
2F
Labelling O, Fand 2F
J'q 1
.
:
i
]
. )
B' 2F

Q.8. Anobjectis placed perpendicular to the principal axis of a convex lens of focal length 8 cm. The distance of
the object from the lens is 12 cm. Find the position and nature of the image. [Delhi Comptt.31/1/12017)

Ans.u =-12cm, f=+Bem, v =71

rxl'_

v =+ 2dcm

Image 15 real and inverted 241

2.9, The image formed by a spherical mirror is real inverted and is of magnification -2. If the image is at
distance of 30 cm from the mirror, where is the object placed ? Find the focal length of the mirror. List two

characteristics of the image formed if the object is moved 10 cm towards the mirror.  [Board Term II. O.D.
Set 111, 2016]
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Ans.

2.10. (i) Draw a ray diagram to show the refraction
of light through a glass slab and mark angle of
refraction and the lateral shift suffered by the
ray of light while passing through the slab.

INCERT Exemplar]

(ii) If the refractive index of glass for light going from
air to glass is 3/2, find the refractive index of air for
light going from glass to air. [Delhi Set [11. 2016]

Ans. (i)
Diagram 1
Marking <» and x 164148
. _ 3
{ii) RO E
11 v,
e ..IE_; 3/ 2 - :_}
Coe 3
Alternately, —— = =
{ ) &

[ Topper Answer. 2016] 3

II
ad | b3
i

[CBSE Marking Scheme, 2016]

Q.11. Anobject of height5 cm is placed perpendicular
to the principal axis of a concave lens of length
10 cm. If the distance of the object from the
optical centre of the lens is 20 cm. determine the
position., nature and size of the image formed
using the lens formula.

[Board Term II O.D. IIL 2015]

Ans.f=-10cm, u = -20cm, v =17

Using,

4
|
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plil

3% 20 0

— : = 1l.6cm
i

Irnage s virtual and diminished. 3

[CBSE Marking Scheme, 2015]

.12, If the image formed by a lens for all positions of
the object placed in front of it is always virtual,
erect and diminished, state the type of the lens.
Drraw a ray diagram in support of your answer.
If the numerical value of focal length of such a
lens is 20 cm. find its power in new cartesian
sign conventions.

[Board Term Il Foreign Setl, 2016]

Ans. Diverging lens / concave lens 14

1
Focal length = —20 cm ( lens i1s concave, hence f
i5 — o) 14
Fower =F
=1/f
=100 /=20cm
= =5D 16 + 14

[CBSE Marking Scheme, 2016]

2.13. The image of an object formed by a lens is of

magnification - 1. If the distance between the

object and its image is 60 m, what is the focal

length of the lens 7 If the object is moved 20

cm towards the lens, where would the image

be formed ? State reason and also draw a ray
diagram in support of vour answer.

[Board Term I O.D. Set IL, 2016]
An&.ImagE with magﬂificaticm -1 means image is
inverted and of the same size.

Therefore, object is at 2F and the image is also at
2F on the otherside of the lens.

Therefore, distanwce between the object and its

image is 4f = 60 cm 1

= f=15cm

Object distance 2f = 30 cm, if the object is shitted

towards the lens by 20 cm, the new objectdistance
=30em-20cem = 10 cm.

This distance is less than the focal length, and the
image formed in this case would be virtual, erect
and will form on the same side as the object. 1

[CBSE Marking Scheme, 2016]

. 14. Anobject of height 6 cm is placed perpendicular

to the principal axis of a concave lens of focal
length 5 cm. Use lens formula to determine the
position. size and nature of the image if the
distance of the object from the lens is 10 cm.

[Board Term II Delhi Setl. 2013]

Ans. A concave lens alwa}rs torms a virtual and erect
image on the same side of the object.

Image distance, v = ?
Focal length, f = -5cm
Objectdistarce « = - 10cm

! - o
b l
-5 L0
R T R
- 1) L0y
_ L 33
T
v =-33cm
Size of the image .
Size of the object * 1
Ko -33
B 10
Ko 33
0 (]
b= 33
T
198
= =198 cm
10)
Size of the image & 198 cm. 2+ 1

.15. The image of candle flame placed at a distance

of 40 cm from a spherical lens is formed on a
screen placed on the other side of the lens at
a distance of 40 cm from the lens. [dentify the
tvpes of lens and write its focal length. What
will be the nature of the image formed if the
candle flame is shifted 25 cm tow ards the lens ?
Draw ray diagram to justify. [Board Term IL
Foreign Set L. I1. I1I. 2014 ]

Ans. Given,
Object distance, # =-40cm
Image distarce, v =40cm

Using lens formula,

d
|
i

- = 1jv-1u = 1/40 - 1/(- 40)
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or Focal length,
f=+20cm

The positive sign of focal length shows that it 5 a

convex lens.

Now,
Magnification, m=uvlu=4/-40)=-1
Thus, the image is real, inverted and same size as
object.
=
h
F

. Imae
< - mage
If randle tlame is shifted 25 cm towards the lens,
then
w=—(40-25)=-15cm
ther, 120 = 1/o - 1/(- 15) = /v + 1/15
or v=-60cm
m=uvu=-60/~15 =4
Thus the image will be virtual, erect and enlarged.
For this you canrefer to the following diagram,
Qp
1 q::-'-.',"",,,‘h_
1 LY
1 ]
1
]
]
1
|
1
]
1
1
]
1
p'
1

.16.(a) An object is kept at a distance of 18 cm. 20

cm, 22 om and 30 cm, from a lens of power + 5D,

(i) In which case or cases would you get a magnified
image 7

(i) Which of the magnified image can we get on a
screen ?

(b) List two widely used applications of a convex
lens. [Board Term II. Set (2020), 2012]

1 i
Ans.(a) (i) F = %;f= 1 =20cm

a)
Objectat 18 cm, 22 cm, and 30 cm, image can
be magnified. 1
(ii) At22cmand 30cm, image canbe obtained on
a 5CIeeTL. 1
(b) Film projectors and telescopes. 1
[CBSE Marking Scheme, 2012

Q.17. Calculate the distance at which an object should
be placed in front of a convex lens of focal
length 100 cm to obtain an erect image of double

its size. [Board Term I 5QF 2013]
Ans. f=100cm
h = E - Z'.
U
o= 251'
:_ =~ 4+ -
/ [ {
I
L 2o ‘
l _ 1-2
100 24
1
24
2u = - 100
# = 50 cm. 3

2
. 18. Animage 3 of the size of the object is formed by

a convex lens at a distance of 12 ¢m from it. Find
the focal length of the lens.

[Board Term II, Set (2020), 2012]

Ans.The image formed i real (convex lens forms

diminis hed real image)

I'IT=—L,I?=+12C1T'L,I'IT=EI =_= =12 u.
3 U 3 1
- 21 = 36,
n=-18cm 14
fow U
-t
f 12 15
_3+2
36
36
f=— =72cm 1%
5

[CBSE Marking Scheme, 2012]

.19. A glass slab made of a material of refractive

index #, is Kept in a medium of refractive index
i,. A light ray is incident on the slab. Complete
the path of rays of light emerging from the glass

slab, if: [Board Term II Set (2008), 2012]
(i) n, = n, (ii) n, = n,, (lil) n, < n.
Ans. (i) When n, = n,
Light goes from rarer b denser medium . it
dive rges.
Iz
My
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(ii)When n, = n,

There s o n:hange in the medium
or refraction occurs.

N

o bencling

n]. \\
1

(lii) When n, <n,
Light goes from denser to rarer medium

o It conwve rges.

Tz

Ty

1

[CB5E Marking Scheme, 2012]

Al Q20 (a 0 lenses have powerof (1) + A1) — .
[A] ©.20.(a) Twol have p £(i) +2D.(ii)-4D
What is the nature and focal length of each lens ?

() An object is kept at a distance of 100 cm from lens
of power - 4 D. Calculate the image distance.

[Board Term II. Set (2007}, 2012]

Ans. (a) (i) Convex lerns = + 50 cm 14
(ii) Concave lers = 25 cm 14
(b) - = ==

.. v U
f= . 25 cm
4D
#=-=100cm 1
. fou
1 l
25 100
_ = _ 1
10D 20
v=-2cm 1

[CBSE Marking Scheme, 2012

Q.21. (i) A ray of light falls normally on a face of a

glass slab. What are the values of angle of
incidence and angle of refraction of this ray 7

(ii) Light enters from air to a medium "X'. Its speed in
medium ‘X’ becomes 15 x 10° m/s. Speed of light
in air is 3 »x 10° mys. Find the refractive index of
medium ‘X', [Board Term IL Set (2015). 2012]

Ans.(i)Zi=0%and Zr=0° 1o+ 14
c 3= 10%
(if) no= = =2

X 71

v 15 x10° 2

[CBSE Marking Scheme, 2012 ]

Q.22. Where should an object be placed from a
converging lens of focal length 20 cm. so as to
obtain a real magnified image.

[Board Term II. Set (2016), 2012]
Anﬁﬁf= Wem,u=% m=72

= =2 = == =2u
I I 1
f Cu H
l l l
= =
20 2uow
= u=-10cm. 1
o = =20 cm 1

[CBSE Marking Scheme, 2012]
Q.23. A concave lens has focal length of 15 cm. At
what distance should the object from the lens be
placed so that it forms an image at 10 cm from
the lens 7 Also find the magnification produced

by the lens. [Board Term IL Set (2017), 2012]
Ans.f=-15cm, ov=-10cm, u =?
! - i - 'J
| L 1
0 &« -I5
1 | |
. 10 15
3+2 _ 1
3
= #=-=30cm. 2
Magnification, m = L L

] H)

1
- 1

t

[CBSE Marking Scheme, 2012]

.24, A concave lens made of a material of refractive
index x is kept in a medium of refractive index
i, A parallel beam of light is incident on the
lens. Trace the path of rays of light parallel to
the principal axis incident on the concave lens
after refraction when :

(i) w,>mn, (iijm, = n,.

Give reason for each.

Ans. (i)

n, = n,, lens behaves as diverging lens 14



LIGHT-REFLECTION AND REFRACTION

| 271

(i)
No ; ; 5
[\
n, = n, No refraction occurs. 14

.25, A student focused the image of a candle flame
on a white screen by placing the flame at
various distances from a convex lens. He noted
his observations as :

[Board Term II, Set (2008), 2012]

5. Distance of flame Distance of the screen
No. from the lens (cm) from the lens (cm)
(i) 60 20
(i) 10 o
(iii) 30 30
(iv) 24 40
(v) 15 70

(a) From the above fable, find the focal length of lens
without using lens formula.

(b) Which set of observations is incorrect and why ?

(¢} In which case, the size of the object and image will
be same 7 Give reason for your answer.

Ans.(a) &« =30cm, v =30cm
This is possible if the object is placed at2 f
: Af=30cm, f=15cm 1
(b)u = 1bem, v = /D em is incorrect. This is because
if the object is at focus then image s formed at
infinity. 1

Long Answer Type Questions

Q.1. (i) Define optical centre of a spherical lens.
(ii) A divergent lens has a focal length of 20 cm. At
what distance should an object of height4 cm from
the optical centre of the lens be placed so that its
image is formed 10 ¢m away from the lens. Find
the size of the image also.
(iii} Draw a ray diagram to show the formation of
image in above situation.
[Board Term Il O.D. Set . 2016]

Ans. (i) Optical centre : the central pointofa lens. 1
(ii) f=-2Dcm 14
I!L =4demov=-10,u = ?,I!z= T

. + L

! ? H

i 10 1 20 10 . 20

(c) In (i) case, because object s at the centre of
curvature. [CB5SE Marking Scheme, 2012]1

Q. 26. (i) Water has a refractive index 1-33 and alcohol
has refractive index 1-36. Which of the two
medium is optically denser 7 Give reason for
yvour answer. Draw a ray diagram to show the
path of a ray of light passing obliquely from
water to alcohol.

(ii) The absolute refractive index of diamond is 2-42
and the absolute refractive index of glass is 1-50.
Find the refractive index of diamond with respect
to glass. [Board Term II SQF 2013]

A ns. (i) Refractive index of alcohol > refractive index of
water
50, alecoholis optically denser than water.

When a ray of light enters from water to alcohol, it

bends towards the normal: 114
Water

rmm e —

Alcohaol

(i) fo =5 = g =6l 1%

(> marks each)

20 20
u=-2cm 1
h. = E-'IJ- 14
! o

10

= S ¥ d=2cem 14

20 cm

1
[CBSE Marking Scheme, 2016]
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Q.2. (i) Define focal length of a spherical lens.

(ii) A divergent lens has a focal length of 30 cm. At
what distance should an object of height5 cm from
the optical centre of the lens be placed so that its
image is formed 15 cm away from the lens 7 Find
the size of the image also.

(iii) Draw a ray diagram to show the formation of
image in the above situation.

[Board Term II O.D. Set I1, 2016]

Ans. (i) Distance between optical centre and focus of
the lens. 1

(ilyf=-em;u=%h=5emh,=%v=-15cm

| =

4

R
|

-
e

=5
L

i o f

=+

), I5cm > =30 cm

f-v 30 cn = (=15 cm)

Q.3.(a) Define focal length of a divergent lens.

=-30cm 114

I =

15 cm
- ¥ Sem=25cm
3 cm

[CBSE Marking Scheme, 2016] 1

(b) A divergent lens of focal length 30 cm forms the image of an object of size 6 cm on the same side as the object
at a distance of 15 cm from its optical centre. Use lens formula to determine the distance of the object from the

lens and the size of the image formed.

(c}) Draw a ray diagram to show the formation of image in the above situation.

Ans.

[Board Term II O.D. Set I, 2016]
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Q.4. (a) State the laws of refraction of light. Explain
the term absolute refractive index of a medium
and write an expression to relate it with the
speed of light in vacuum.

(b) The absolute refractive indices of two media 'A’
and B' are 2.0 and 15 respectively. If the speed
of light in medium B' is 210" myv's, calculate the
speed of light in :

(i) vacuum,

(ii) medium 'A’ [Board Term II Delhi Set I1. 2015]

Ans. (a) Laws of refraction of light:
(i) The incident ray, the normaland the refracted ray

| Topper Answer. 2016]5

Speed oflight in medium ‘A’

Speed of light in vacuum
M, =

Speed of light in medium 'A’

3% 107
2.0 = -
Speed of light in media 'A’
- . . 3= 10%
Speed of light in medium A =
=15 % 10° m/s 2 + 3

[CBSE Marking Scheme, 2015]

at the point of incidence all lies in the same plane 0.5. Analyse the following observation table

for the two given trans parent medium.

(ii) The ratio of size of angle of incidence (z.e., sin 7 to
the sine ofangle of refraction (z.e., sinr) is always
constant for the light of given colour and for the

showing variation of image distance (v) with
object distance («) in case of a convex lens and
answer the questions that follow, without doing
any calculations :

' ir of media.
BIvETt At of e sing 5. Object distance Image distance
Mathematically, —— = constant = n, No. u (cm) o (em)
sin
e . 1 - 90 +18
The constant 'n' is called refractive index of :
the second medium with res pect to the first 2 - 60 + 20
medium. 3 - 30 + 30
ﬁbsnlut& refractive index of the medium is P 90 60
given by
Speed of light in a vacuum (c) 2 - 18 + 90
"7 Speed of light in medium (v) b - 10 + 100

(b)Givenn, = 20and n, =15 (a)
Speed oflight in medium B = 2 x 10° m/s

Speed of light in vacuum (c) (b)
Mo =
. Speed of light in media B
15= — (c)

2% 10%

Speed oflight in vacuume = 2 % 108 x 1.5
= 3.0 x 108 m/s

What is the focal length of the convex lens?
Give reason in support of your answer

Write the serial number of that observation
which is not correct. How did vou arrive at this
conclusion?

Take an appropriate scale to draw ray diagram
for the observation at 5. No. 4 and find the
approximate value of magnification.

[Delhi 31/1/1 2017)
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Ans. (a) f =+15cm 14

Feason : Objects at 5. No. (3) indicates » = -30cm,
v=+30cm

Thus, object is at 2F (2f = 30 cm)
f =1cem 1
(b) Observation at 5. No. (6) 14

The value, « = - 10 cm, indicates that the object
is in between the optical centre and the focus (ze.,
less than the focal length) of the lens and hence
the image should be on the same s ide as the object.
Thus the image distance cannot be positive. 1

cyu=-Dem;v=+60cm:f=+ 15cm

H g
hy
EI
B
2 em B0 con——— >
'HE
AI
h, -4.5cm . 1
o hy ~ +15cm &

[CBSE Marking Scheme, 2017
Detailed Answer:

(i) From 5. No- 3, we cansay that the radius ofcurvature
of the lens is 30 cm because whenanobject is placed
at the centre of curvature of a convex lers, its image
15 formed on the other side of the lens at the same
distance from the lerns. And, we know that focal
length s half of the radius of curvature. Thus, the
focal length of the lens s + 15 cm.

(ii) 5. No- 6 5 not correct as the object distance is
between focus and pole so for suchcases the image
formed is always virtual but in this case a real image
is Orming as the image distance is positive.

(iii) Approximate wvalue magnification for distance
object - 20 cmand image distance + 60 cm is 3.
60 cm

]

20 0m

QI

Q.6. Analyse the following observation table
showing wvariation of image-distance (v} with
object-distance () in case of a convex lens and

answer the questions that follow without doing
any calculations :

5. Object-Distance Image-Distance
No. u (cm) v (cm)

1 — 100 +25

2 — 60 + 30

3 — 40 + 40

4 - 30 + 60

5 - 25 + 100

b -15 + 120

(a) What is the focal length of the convex lens ?
Give reason to justify your answer.

by Write the serial number of the observation
which is not correct. On what basis have you
arrived at this conclusion ?

(c}) Select an appropriate scale and draw a ray
diagram for the observation at 5. No. 2. Also
find the approximate value of magnification.

[OD 31/12017)

Ans.(a) The focal length of the convex lens can be
calculated from 5No. 3 as when anobject is placed
at a distance from the convex lens ik image is
tormed on the other side of the lens at the same
distance from the lens. 5o, the radius of curvature
5 le., + 20 cm.

(b) SNo. 6 15 incorrect as the object distance is between
focus and poleand here the real image is formed as
the image distance is positive.

(c) Approximate value magnification for object
distance - 60 cm and image distance + 30 cm s 0.5.

Q.7. "A convex lens can form a magnified erect as

well as magnified inverted image of an object
placed in front of it". Draw ray diagram to
justify this by statement stating the position of
the object with respect to the lens in each case.

An object of height4 cm is placed at a distance
of 20 cm from a concave lens of focal length 10
cm. Use lens formula to determine the position
of the image formed.

[Board Term II Delhi S5etl, 2015]

Ans. Convex lens form magnifiecl erect image when

object is placed between F, and optical centre O.
Image formed is virtual, erect and enlarged and on
the same side of the lens as the object.
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i
&

:]:: .

Convex lens form magnified inverted image when
object s placed atF,. Image formed is real, inverted
and enlarged at infinity.

Given fcallength f = + 10 cm (concave)
Object distance (u) = -20cm

For concave lens

- -
L i

% - rwe get
S
f i v
| | 1 1 ] |
+ — ::; —
L) 20 o ] 1 20
20 o 20 20
20
v = - cm
3
m i y
'I]l = - }{.I:D
U
20 4
= w4 = = 13cm
Fx =20 3
Image is diminished. 3+ 72

[B| Q.8. (a) Explain the following terms related to

spherical lenses :
(i) Optical centre (iv) Aperture
{ii) Cenfres of curvature (v) Principal focus
(iii) Principal axis (vi) Focallength

(b} A converging lens has focal length of 12 cm.
Calculate at what distance should the object be
placed from the lens so that it forms an image at 48
cm on the other side of the lens.

[Board Term II. Outside Delhi Set L II1, 2014]

Ans.(a) (i) Optical centre : The centre point of a lens
is known as its optical centre. It always lies inside
the lens. A light beam passing through the optical

centre emerges without any deviation.

(ii) Centre of curvature : It is defined as the centre
of the s pheres of which the lens is originally a
part of. Because the spherical lers comsists of
two spherical surfaces, the lens has two centres
ofcurvature.

(iv) Aperture : This 5 the length or breadth of the
lens through which refraction takes place.

(v} Principal focus : A light ray parallel to the
principal axis of the lens meets ata pointon the
principal axis. This point is called the principal
toc us.

(vi) Focal length : The distance of the point from
the centre of lens or mirror at which a parallel
ray of beam converge (or diverge) 5 called
focal-length and the pointis called focus.

(b} Focal length of the comverging lers, f= 12cm

Image distance, v = 48 cm

Using the lens formula, we get:

/ ) o

z v 44 12
=1-4 _3
8 48
H
y=—+—'=—lt’|cm

=0, the distance of the object from the lerns 5 16
CIm. lexb+2=5
.9, (i) Define power of a lens. Write its 5I units.

(ii) You are provided with two convex lenses of focal
length 15 cm and 25 cm, respectively. Which of
the two is of larger power 7 Give reason for yvour
answer.

(iii) A 20 cm tall object is placed perpendicular to the
principal axis of a convex lens of focal length 10
cm. The distance of the object from the lens is 15
cm. Find the nature, position and size of the image.
Also find its magnification.

[Board Term II. Set (2017}, 2012]

Ans. (i) Ability of a lens to converge or diverge light
rays is termed as powerofa lens. 14414
|

Fower = Focal length

5l unitof power is Dioptre.

(i) Lens of focal length 15 cm is of larger power
because power is inversely proportional to the
focal length. 1

(iii) SR
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1
= — “w=3Lcem
30

Image is real and inverted 3
Magnification = JJ— = :_I.I‘ m= -2
[CBSE Marking Scheme, 2012
Q.10. What is meant by the power of a lens 7 What
is its 5.1. unit 7 Name the type of lens whose
power is positive.
The image of an object formed by a lens is real,
inverted and of the same size as the object. If
the image is at a distance 0£40 cm from the lens,
whatis the nature and power of the lens 7 Draw

ray diagram to justify your answer.
Ans. (i) Power of lens — Ability of a lens to converge
or diverge light rays / Degree of convergence
or divergence of light ray achieved by a lens /

Feciprocalot focal lengthof the lens 1
(ii) 51. unitis dioptre 14
(iif) Convex lens has positive power 14
(ivy v = +40cm; h' =k
The lens is real, inverted and same s ized 1
- objectis at2F 14
2f =40 - f=120

Q.11. (i) Draw a ray diagram to show the formation ot
image by a convex lens when an object is placed
in front of the lens between its optical centre
and principal focus.

(ii) In the above ray diagram mark the object-distance
(1) and the image-distance (v') with their proper
signs (+ve or — ve as per the new Cartesian sign
convention) and state how these distances are
related to the focal length (f) of the convex lens in
this case.

(iii) Find the power of a convex lens which forms a
real. and inverted image of magnification -1 of an
object placed at a distance of 20 cm from its optical
centre. [Board Term II Delhi Set L. 2016]

Ans. (i)

=

(ii) Relation : f - 16 + 14
(liiym=-La=-20cmv=7f=7
Markingof u & v 14
T = -
i
- v=+ ecm 14
Thus object is at 2F
Le., 2f =20 em
' f=10em=01m 1
1 |
p = ?— 01 - + 10D 1

|

[CBSE Marking Scheme, 2016]
R Q.12. (i) Draw a ray diagram to show the formation
of image by a concave lens when an object is

placed in front of it.

(ii) In the above diagram mark the object-distance (i)
and the image-distance (') with their proper signs
(+ ve or-veas per the new Cartesian sign convention)
and state how these distances are related to the focal
length (f) of the concave lens in this case.

(iii} Find the nature and power of a lens which forms
areal and inverted image of magnification -1 ata
distance of 40 ¢m from its optical centre. o

[Board Term II Foreign Set I, 2016]
Ans, (i) B

T
= 1

AT &
— Y

(ii) Marking - wand - o 1o+ 14
Relation : — = - hr
(iii) As, m = - 1. hence, the lens is convex. 14
M = !
u
- v =-u la
Thus, objectis at2F
2f =40 cm
f=20cm=02m 1
1 1
=7 = _—_— =+ 5D
P 0.2

(convex lens) 1

[CBSE Marking Scheme, 2016]

.13, At what distance from a concave lens of focal
length 20 cm a 6 cm tall object be placed so as
to obtain its image at 15 cm from the lens 7 Also
calculate the size of the image formed.

Drraw a ray diagram to justify your answer for the
above situation and label it.

[Board Term Il Foreign Set 1. 2016]
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Ans.f=-Demhy =b6cmo=-1ocma=7
Lems formula: - = 7~ e
I L &
of
= u = - 14

L5cm = =20 cm

20cm = (=15cm)

=-—60cm

objectat6l cm from the lens

T 1

h, = —x
i

.'I! 1

15cm )
= — * beom
Gl cm

= + Lhecmdiminshederect 1

2
[CBSE Marking Scheme, 2016]

2. 14. A student wants to project the image of a candle
flame on the walls of school laboratory by using
alens :

(i) Which type of lens should he use and why ?

(ii) At what distance in terms of focal length 'F’ of
the lens should he place the candle flame so as to
get (i} a magnified, and (ii) a diminished image
respectively on the wall?

(iii) Draw ray diagram toshow the formation of the image
in each case ? [Board Term I DelhiSet I.2014 ]

Ans. (i) He should wse a convex lens as it forms real
Images.

(i} He should place the candle flame between F and
2F (the focus and centre of curvature of the lens)
to get the magnified image on the wall while the
diminished image s obtained when the object s
located ata distance greater than 2F.

(iii) The ray diagram for the formation of the magnified
image is shownbelow :

The ray diagram for the formation of the dimin-
ished image is shown below :

1+2+2

0. 15. (i) The refractive index of diamond is 2-42. What
is the meaning of this statement 7

(ii) Redraw the diagram given below in your answer
book and complete the path of the ray.

2F F i ]l F 2F

AN

\a
FF /\# aF
v

(iii) What is the difference between virtual images
produced by concave, plane and convex mirrors 7

—>

(iv) What does the negative sign in the wvalue of
magnification produced by a mirror indicates
abouta image ? [Board Term IL Set (2007), 2012]

Ans. (i)This means that the atio of speed oflight inair
and speed of light indiamond is 2.42. 1

(ii) (a)

(b)

1

(iii) Virtual image produced by concave mirror is
magnified, that produced by plane mirror s of
the same size and the virtual image produced by
convex mirror s diminished. 1

(iv) Real. [CBSE Marking Scheme, 2012] 1
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Q.16. (i) Two convex lenses A and B have powers P,
and P, respectively and P, is greater than P, .
Draw a ray diagram foreach lens to show which
one will be more converging. Give reason for
your answer

(ii) A 2+0 cm tall object is placed perpendicular to the
principal axis of a convex lens of focal length 10
cm. The distance of the object from the lens is 15
cm. Find the nature, position and size of the image.

Also find its magnification.

[Board Term II. Set (2016}, 2012]
Ans.(i) F,>=TF, " F,<F, 2

]

A

A
B is more converging because rays are refracted

Mmore. 1
. 1 1 l l
(ii) — = —+— == — =p=+30crm 1
5 15 10 H)

The image formed is realand inverted and on the

other side DfDPtil:Ell centre
h' L

.

ms= — = —
M i

=sm = -2invertedand 4 cm tall 1

[CBSE Marking Scheme, 2012

Q2.17. A very thin narrow beam of white light is made
incident on three glass objects shown below.

Comment on the nature and behaviour of the
emergent beam in all the three cases.

\\

(i)

(i) (iii)
There is a similarity between two of the
emergent beams. I[dentify the two.

When light enters from air to glass, the angles of
incidence and refraction in air and glass are 45°
and 30° respectively. Find the refractive index

of glass.
| |
(Given that sin 45° = —=:sin30° = —)
A )

Ans. In (1) emergent beam s white and laterally
displaced. 14414
In (it} emergent beam is a s pectrum of seven
colours bent in different angles. 1h 414
In (iil) emergent beam from the second prism is
white only. 14
Similarity between (i) and (iii) as both emergent
rays are w hite in colour. s

n, = sin ¢/ sinr = sin45%/sin 30° 14414
1
_ = [ 14414

_
.'1
] Ve
-
i

High Order Thinking Skills (HOTS) Questions

Q.1.An object is placed between two plane mirrors
inclined at an angle 0 with each other. What is the
total number of images formed ? 3
Ans. If 6 5 a submultiple of 180°, then the number of
images formed.
RIEY

n = -1 14
§

If8 is nota submultiple of 180°, then the number of
images tormed 15 the integer next higher than
360

-1 1
0 ~

Q. 2. Lemon Kept in water in a glass tumbler appears to
be larger in size than its actual size. Give reason.3

Ans.This 5 due to refraction of light Ray of light
travelling from air to water, undergoes bending and

then reflection at the lemon’s surtace. As a res ult it
appears 1E!1'E,‘EI to the observer. 3

Q.3.An object is placed at a distance of 30 cm from
a convex mirror the magnification produced is

. Where should the object be placed to get a

o | =

l
magnificationof — . o
o

i =30cm,m = =
o

Ans., Given :

=1
Us ing m o=

H

(For convex spherical mirror)
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= =p=+ 15cm

2 H)
Also for Epherical Mirror 1
1 1 1 1 l l
—T = 4= == — +
| o ) f 15 . 0
N 2 -1 N | 1
i) 30
f=+30cm
. T
ﬂgaln m =
| vioo. "
—_ _ - o=
3 3
. _ 1 1 1
Using again, T o= 4 — 1
/ o i
1 3 2
— + — =
30 4 , i’
i =30 % -2
= - 60 cm. 1+ 1

Henrce, object should be placed at a distance of 60

cm in front of convex mirror to geta magnifil:atinn

|
I.'_'lt_l

a3
Q.4. How will vou distinguish between a plane, concave
and convex mirrors without touching them? o

Ans. We will look our face in each mirror, turnby turn.

(i) It the image formed is of same size as our face but
laterally inverted for all positions, then it is a plane
MIrror. 2

(ii) If the image formed s erect and enlarged initially

but gets inverted as the face s moved away, then it

15 4 CONCAve MIrror. 2

(iif) If the image formed is erect and smaller insize for

all positions, then it is a convex mirror., 1

Q. 5. (i) What is the angle of incidence, when a ray of

light falls on a spherical mirror from its centre of
curvature ?

(ii) Two concave mirror have the same focal length but
the aperture of one is larger than the other. Which
mirror forms the sharper image and why ?

(iii} A convex mirror is held in water. What change yvou
will observe in its focal length 7 2

Ans. (i) Such a ray falls normally on the mirror. o its
angle of incidence is 0°. 2

(ii} The concave mirror with smaller aperture forms
the sharper image because it is tree from spherical
aberration. 2

Value Based Questions

Q. 1. Nature of image formed by mirrors depends on the
nature of the mirror and the position ofthe objectin
some cases. In asingle array. one can make mirrors
of various nature. A universal mirror an object

(iif} No change. The focal length of a convex mirror
does not depend on the nature of the medium. 1

QD.6.0n what factors does the refractive index of
medium depend ? 3
Ans. The refractive index of a medium depends on :
(i) Nature of the medium.

(ii} Nature of the surrounding medium.

(iif) Wavelength of light used.

(iv) Temperature. (Any three) 3
Q.7.Two thin lenses of power + 3.5 D and -2.5D are

placed in contact. Find the power and focal length
of the lens combination. 3
F,=+35DF =-25D
Totalfower (F) = I, + T,
= 3.5-25 = ldiopthe.
Focal length of combination
| 1
= 5 = 5 Cm

LD
= T = 1[][] cImn

Focallength (f) = 100 cm 3

Q.8. The image of a candle flame placed ata distance of45
cm from a spherical lens is formed on a screen placed
at a distance of90 cm from the lens. Identify the type
of lens and calculate its focal length. If the height of
the flame is 2 cm, find the height of the image.

Ans. Nature of 5]::herical lens = Convex 3
Givenu= 4bcm, v = +90cm, by = + 2cm

Ans.

Using lerns formula

B
|

i 45
| 1+ 2
_ + - = ——
i 45 )
i 30
f=+30cm
.;Il!T i
ﬂgain m = ;l_ = —
.'!l u
I!E = — I.T!l
i
Ll
= w2 =-dem
45

50, heightofimage is ~4cm. Negative sign indicates
that itis formed below the principal axis. 3

that reflects all light waves back at their source,
has been created by scientists in Europe and Asia.
Unlike an ordinary mirror. which reflects object at
90 degrees, a universal mirror reflects object back
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at any angle. A mirror may be flat or curved. Flat
mirrors are the most common types of mirror that
we have while curved mirrors either magnify or
minimize an object on focus.

(i) How reflection takes place in mirrors ? 1

(ii) Estimate the values or importance of mirrors used
by people around you. 2

Ans. (i) When light falls on a surface and gets back into
the same medium, it is called reflection. A highly
polished s urtace or mirror reflects the light 1

(ii) (a) Concave mirrors are used as shaving mirrors
and in headlights ofautomobiles.

(b) Conwvex mirror are used as rear-view mirrors in
vehicles.

(¢} Flare mirrors are wsed to see our wirtual
Image. 2

Q.2. A girl was playing with a thin beam of light from
her laser torch by directing it from different
directions on a convex lens held vertically. She
was surprised to see that in a particular direction
the beam of light continues to move along the
same direction after passing through the lens.

(i) State the reason for this observation. 1

(ii) If white light source is used with (a) parallel
(D) non-parallel sides, record vour observations. 2

Ans. (i) Reason is lateral dis placement.
Lateral displacement depends upon thickness of

the slab, the incident and refraction angles. 1
(ii) (a) If white light source s used with parallel side
the ray will pass through the focus 1

(b} Light rays will not pass through the non-
parallel side. 1

Q.3.An aeroplane was flying over the Sahara desert.
It was around 10 am, when the pilot noticed some
fire in the engine of the plane and then he decided
to land the plane in the desert. On landing, all the
passengers de-boarded the plane and then within
few seconds the whole plane was in fire. Now, the
passengers are left with no help as there were no
mobile signal to call for help too. After about2 hrs,
they saw a plane passing over. They all shouted
but was of no use because of the sound of plane.
Then one person got an idea. He asked for a mirror.
Then a young lady said that she had a mirror. He
took it and with the help of the light coming from
the search and rescue plane, he reflected them
back so as to get revealed their position and thus.
saved the life of all the co-passengers.

(i) State the laws of phenomenon, he used to save the
lives of all the co-passengers ? 1

(il) What moral values do we get from this passage ?
Write any two only. 2

Ans. (i) Fhenomenon used by the peson is reflection of
light. Laws of reflection are :
(a) The angle of incidence s equal to the angle of

re flec tion.

(b} The incident ray, the normal at the point of
incidence on the mirror and the reflected ray,

all lie on the same plane. 14 +14
(ii) (a) Fresence of mind
(by High degree of generalawareness
(c) Ability to take promptdecision
(d) Concern forother passengers. 2

Q.4. Two fast friends named 5ita and Gita spend
most of the time with each other. One day Gita
observed that Sita is having pain in gums while
eating her school lunch. Gita’s father is a dentist so
she advised, 5ita to come with her to her father's
clinic. Gita's father examines 5ita’s mouth and
teeth with the help of a mirror and light and
advises her not to eat too many chocolates and soft
drinks. She also starts taking care of her mouth as
she washed her mouth properly after having every
food and also started taking a calcium rich diet.

(i) Which type of mirror is used by the dentist ? 1

(ii) Name the phenomenon of light by which doctor is
able to examine 5ita. 1

(iii) What values are shown by doctor. his daughter

and his daughter’'s friend ? 1
Ans. (i) Concave mirror 1
(ii) Retlection of light 1

(iii) (a} Friendship

(b) Concern foreach other
() Helping nature
(d)} Rightchoices 1

Q.5.When light enters from one medium into another.
we say refraction takes place. Light bends on
undergoing refraction, when light enters from
rarer medium into denser medium. it will bend
towards the normal. Similarly, when light gets into

rarer medium from a denser medium. it will bend
away from the normal.

(i) State the laws of Refraction. 1

(ii) '‘Due to refraction, the original depth of a tank
cannot be known'. Give any three examples of
effects of refraction in support of the statement. 2

Ans. (i) Laws of refraction :

(a) The incident ray, the normal and the refracted
ray, alllie insame plane.

(b} The ratio of sine of the angle of incidence and
sine of the angle of refraction is constant. Which
15 called refractive index. 14 + 14

(ii) Three examples of refraction :

(a) A coin placed at the bottom of glass tumbler
appears to be raised.

(b} Penrcil immersed in water appears to be bent
when viewed from sides.

(¢} Lemon kept inwater bowlappears to be larger.
1+1
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Practical Based Questions

Experiment1: (i)
Experiment 2 :

Experiment 3 :

Experiment 4 :

To determine the focal length of a concave mirror by obtaining image of a distantobject.

(ii) To determine the focal length of a conwvex lens by obtaining image of distant object.

To trace the pathofa ray of light passing through a rectangular slab for differentangles of incidence,
angle of refraction and angle of emergence and interpret the result.

To trace the pathofrays of light passing through a glass prism.

Todraw the images of an object formed by a convex lens when placed at various positions.

Q.1. A student focuses the image of a well illuminated
distant object on a screen using a convex lens.
After that he gradually moves the object towards
the lens and each time focuses its image on the
screen by adjusting the lens.

[Board Term II. Delhi Setl. 2016]

(i) In which direction-towards the screen or away
from the screen. does he move the lens 7

(ii) What happens to the size of the image-does it
decrease or increase ?7

(iii) What happens to the image on the screen when he
moves the object very close to the lens 7

Ans. (i) Lens towards the screery screen away from the

lers

(Note : One mark to be awarded for any other

ANsWer) F 1
(ii} Increase. 14
(iii) No image on the screen. 14

[CB5E Marking Scheme, 2016]
Q.2.To find the image distance for varyving object
distances in case of a convex lens of focal length

15 cm, a student obtains on a screen a sharp image
of a bright object by placing it at 20 cm distance
from the lens. After that he gradually moves the
object away from the lens and each time focuses
the image on the screen.

(i) In which direction-towards or away from the lens
does he move the screen to focus the object?

(ii) How does the size of image change ?
(iii)} Approximately at what distance does he obtain the
image of magnification-17
(iv) How does the intensity of image change as the

object moves farther and farther away from the lens
-

[Board Term II, Foreign [ 2016]
Ans.(i) Towards the lens.
(ii) Size decreases gradually.
(iii) Nearly 30 cm from the lens.
(iv) Intersity of the image gradually increases. 4 x 4
[CBSE Marking Scheme, 2016]

Q.3.An object of height 2.5 cm is placed at a distance of 15 cm from the optical centre 'O’ of a convex lens of focal
length 10 ¢cm. Draw a ray diagram to find the position and size of the image formed. Mark optical centre 'O,

principal focus F and height of the image on the diagram.

[Board TermII, O.D. 5et L. 2016]

Marking of O, F and size of the image. 2
[CBSE Marking Scheme, 2016]
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2.4.0Observe the following incomplete ray diagram
of an object where the image A'B' is formed after
refraction of a convex lens.

[Board Term I. Delhi Set FF 7 NBE 6. 2016]

N

On the basis of above information fill in the blanks :

(i) The position of object AB would have
been .

(ii) Size of the objectwould havebeen  than the
size of image.

Ans. (i) beyond 2F, 1

(ii) greater. 1

Q.5.A students place a candle flame at a distance of
about 60 cm from a convex lens of focal length
10 ¢m focuses the image of the flame on a screen.
After that he gradually moves the flame towards
the lens and each time focuses the image on the
SCreern.

(a) In which direction-toward or away from the lens,
does he move the screen to focus the image?

(b) How does the size of the image change?

(c) How does the intensity of the image change as the
flame moves towards the lens?

(d) Approximately for what distance between the
flame and the lens, the image formed on the screen
is inverted and of the same size ?

[Delhi 31/1/1 2017]
Ans. (a) Away from the lens
(b) Size increases
(c) Intersity decreases
(d) About 20 cm 4 x4

Q. 6. An object of height2.0 cm is placed onthe principal
axis of a convex lens of focal length 10 cm. The
distance of the object from the optical centre {O) of
the lens is 20 cm. Choose a proper scale and draw a
ray diagram to find the position. nature and size of
the image. Also measure and write the size of the
image and its distance from the optical centre of
the lens. [OD Comptt. 31/1 2017]

[ Topper Answer. 2016]

Q.7.A student performed an experiment with convex
lens and found the virtual image of an object. Find

(i) Position of the object
(ii) Draw ray diagram for the above situation
[Board Term II. Set GFUTBS6. 2015]

Ans. (i) FPosition of object s between lens and focal
length of a convex lers. 1

(ii)

Q.8. A student places a 8.0 cm tall object perpendicular
to the principal axis of a convex lens of focal length
20 cm. The distance of the object from the lens is
30 cm. He obtains a sharp image of the object on a
screen placed on the other side of the lens. What
will be the nature (inverted, erect. magnified.
diminished) of the image he obtains on a screen ?
Drawn a ray diagram to justify your answer.

Ans. Inverted, magnified 1

1

Q.9. Write two precautions to be taken while finding
the image distance using a convex lens.

Ans. (i) Use a verysharp tipped pencil to draw thin lines
to represent incident and refracted rays.

(ii) The convex lerns drawnshould be thin and of small
aperture. (This is required for obtaining the distinct
image.} 1+1
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(. 10. Write two precautions to be faken while tracing the
path of a ray of light passing through a rectangular
glass slab for different angles of incidence.

Ans. (i) The glass slab should be perfectly rectangular
with all its faces smooth.

(ii) While fixing the pins I, and I°, or the pins I, and

I, care should be taken to maintain a distance of

about 5 cm between the two pins. This would help

in tracing the direction of incident ray and that of

eme rgent 1ay with greate I accuracy. 1+1

Q. 11. Write two precautions to be taken while tracing the
path of a ray oflight passing through a rectangular
glass prism.

Ans. (i) While viewing the collinearity of p11'|5 and images,
the eye should be keptata distarice from the pins
so that all of them can be seen simultaneocusly. The
collinearity of pins fixed on one side of the glass
prism and the images of pins on the otherside could
also be confirmed by moving the head slightly to
either side while viewing them. All the pins and
images of pins would appear to move together if
they are collinear.

(ii) The pins I}, I°,, F, and I, fixed on the paper may
not be exactly perpendicular (orvertical) to the plane
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of paper. It is therefore desirable to look at the feet
of the pins or their images while establishing their
collineanty. That is why the PDEltll:Il'l of each pin s
marked with pointed tlFl of the pins on the paper.

1+1

- A student focussed the Sun rays using an optical

device'X’ on a screen 5 as shown.
X

ﬂ{idﬂ oM —>

What conclusion can be drawn based on this about
device X7

.Light rays from inﬁnit}r are conve rged at the focal

pointof the convex lens. Therefore, the focal length
of the convex lens 5 20 cm.

.



