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CHAPTER 10

Light, Reflection and Refraction

1 Morning sun is not 80 hot as the mid day sun becanse
() Sun s cooler m the moming
(b) Heat rave tavel slowly s the mommg
(¢) Its God glt
{d) The sun's rays tavel » bonger distance through

atmosphere in the morning

Ans : (d) The sun's mys trovel o longer distance
throngh atmosphere i the moming

2. Where should an object be placed in front of a convex
lens to get a real inage of the size of the object?
(a) At the principal focus of the lens
(b) At twice the foeal length
() At infinity
(d) Between the optical centre of the lens and its
principal foeus.
Ans : (b) At twice the foenl length
3. An object s placed 60 cm in front of a concave

mirvor The real image fonmed by the mirror is loeated
30 caan i front of the mivror. What is the object's

magmification”

(a) +2 (b) =2
(©) +05 (d) —03
Ans : (d) —0.5

4 The image of an object placed in front of a convex

mirror i= formed st

(a) the object itself

(b) twice the distance of the cbject m front of the
iy ror

(¢) half the distance of the object in front of the
Turron .

(d) behmd the minor

Ans : (d) behind the mirror

8. Light waves
(a) Requue an or another gos to travel through
(b) Requue an electne field to travel through
(c) Require a magnetic ficld to tavel throngh
(d) Can travel through perfect vacunm
Ans : (d) Can travel through perfect vacuum

6. Anobject is placed 40.0 cm in front of a convex murror.
The unsge nppenrs 15 cm belund the mirror. What is
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the focal length of the minor?

(a) +24cm (b) +11em
() —Ilem (d) =24 em
Ans @ (d) =24 om

Find the angle of incidence amd angle of reflection
from the diagram.

Mirror

surface  geo
(a) 45%, 40° (b) B5°, 65"
(c) 607, 60" (d) 30°, 307

Ans : (b) 53°, 657
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Velocity of hight in air ie 3 % 10" m/s While ite velocity
in a medium s 1.5 X 10°m/s. Then, refractive index
of this medinm is

(a) 3 (b) &

() 05 (d) 2

Ans: (d) 2

Refraetive index of medium with respect to air,

of hght i air
s Lon) n
—igsant

el 3T

Focul leagth of » plane minor is

(a3} zera (b) infinite
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(¢) 25 cm
Ans : (b) mhmite
Focal length of & plane mirror is infinite

(d) —25

An object is placed ot a distance of 10 cm in front of o
plane mirror, then the distance of image from mirror
will be

(a) 5cm (b) 10 cin
(e) 20 ¢m (d) 0
Ans: (b) 10 em

The distunce of imoege s equal (o the dstance of
abject from mimror Therefore the distance of image
fromn miror & 10 cm.

The radms of curvature of concave mintor 1= 12 cm
Then, the focal length will be

(a) 12 cm (b) 6 em

(¢) —24cm (d) —Gem

Ans : (d) —fiem

Given, radius of covvature & = 12cm
We know that the focal length of concave mirror has
negative value

Hence, focal length,

A man is 6.0 ft tall What s the smallest size plane
mirror he can nse to see his entire mage

(8) 30 R (b) 6.0 ft
(e) 12 (d) 24 ft
Ans ¢ (a) 80 ft

A spherical marror and a thin spherical lens have cach
a focal length of -15 e The mirror and the lens are
likely to be

{n) bath concave

(b) both comvex

{c) the mirror is concave snd the lens is convex

(d) the mirror is convex, but the lens is comcave

Aus : (u) both concave

Whach of the following lenses would you prefer w use
while yeading small letters found in a dictionary?
(n) A comvex lens of focal length 50 cm.

{b) A concave lens of focal length 50 cn

(£) A convex lens of focal length 5 e

(d) A concave lens of focal length 3 cm

Ans : (c) A convex lens of focal length & cm.

Ome light wave i= incident upon o plate of refracting

mdex g Incident angle i, for which refractive &
reflective waves are mutually perpendicular will he

(n) =457 (b) 1=sm '(x)
{x) = cosev () () # = tan '(p)
Ans : (d) 1=tan'(p)

o=

Angle between refractive & reflectic . oo
180° — (14-1) = 90°

.

18

18

1+r = 90°
=90 —i
= S0 1 _ sin: -
f = Sn(0—5  cosl s
1 = tan ()

An ohjeot is situated at o distance of f/2 from a convex
lens of focal length f. Distance of image will be

(a) +(f/2) (b) +(/3)
(c) +(f74) d) —r
Ans : (d) ~f
For a spherical lens %—% =%
For convex lens. u ==f/2 and [ is Posi-
tive
g et LT (T B s G20
vTEAtvt e TS
r :—f

Two plane mirrors are set at right angle and a flower is
placed mn between the mimors. The nnmber of images
of the Aower which will be seen is

(a) Ome (b) Two
(¢) Thiee (d}) Four
Ans : (¢) Three

An object is placed 20 cm from the concave mirror of
focal length 10 o, then nnoge = formed st
(a) behind the mivror

(b) between the mirror and focus

() at foene

(d) centre of curvature of mmrror

Ans : (d) centre of curvature of mirror

Given, focal length of conenve muror,

S ==10cm

Distance of ohject from concave mirror,
T w4 =—2Wom

From the muror fonmla,

v =—20cm
Hence, the imnge s formed at the centye of curvature
of mirror

The refractive index of dens Nint glass is 165 and
for alcohol, it is 136 with respect to air, then the
refractive mdex of the dens flint glass with respect. to
alcohal ts

(a) 131 (b) L21
() 111 (d) 101
Ans : (b) 1.21

Given.

Refractive mdex of flint glass wath respect to wir
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Chap 10 Light, Reflection and Refraotion

n,= 136
Rt ~165_

Thus, the refractive imdex of flint glass with yespect
to sleohol s 1.21.

20. A virtnal image three times the size of the object is
obtamed with a concave mirror of madms of curvature
38 em The distance of the object from the mirror is

() 20 v {b) 10 ¢
(e} 12em (d) 5 an
Ans: (¢) [2em
Weknow that, /=&
_% 18
Magnification, m =3
m =;-£7
e
o s |
u =12an

. A convex mirror of focal length of produces an image
T.l‘ of the size of the object. The distance of the object

from the mirror s

(w) 2ty (b} (n+1)f
() (n=1f () 21y
Ans: (o) (n=1}f
1ot-—4
vte =7
Take real 4-ve, virtual == ve
Sign convention, n=é=§-=%
v=-:i-
i a1
e 2
,-Ogn
u = f{1—mn)

Required distance == u = (n—1)f

22. An object s placed at the centre of curvature of o
concave mirror. The distance between its image and

the pole =

(8) equal to f

(c) equal to 2f

Ans : (¢) equal to 2f
An object 1= at ¢,

{(b) between f and 2f
(d) greater than 2f

3
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oyt R L
it A 2
v ==2f

Distance af image from pole s 2f

A perfectly reflecting mirror hss an ares of lem’.
Laght enevgy 1s allowed to fall on 1t for an hour at the
rote of 10 Wom ™ The faree that acts on the mirror =
(a) 3385 x 107" N (b) 67 X 107N

{c) 3.35 x 10°N (d) 6.7 x 10°N

Ans: (d) 67 % 10°N

Let a photons fall on mirror ench having frequency o
emergy of all photons 1 1 sec is = 10J = nv

Rate of change of momentum = —(ahcr reflection)

2

=2x10=_—2 —67x10*N

3x10°

Refiactive index of dimmnond with respect to glass 15
16 1f the absahte refractive Index of glass i 15 then
the absohute refiactive index of dismond s

(a) 14 (h) 24
(c) 34 (cd) 4.4
Ans : (b) 24

Given, My =16and ;=15
Relractive index of diamond with respect to glass
_ Absolute refractive index of diamond
te ve index of (n
So. abanlute refractive index of diamond

= Refractive index of diamond glass
() % Absolute refractive index of glass ()
pe=16x15=24
A ray of light from a denser medium strikes a rarer
medinm ot an angle of incidence ns shown i Agure.
The reflected and refracted rays make an angle of 90°

with each other The angles of reflection and refraction
are r and r* The critical angle is

N
A C
Denser il 25
madinm
Rarer B
medinm i
N b
(n) sin~(tan 1) (b) sin(tan i)
(¢) sin *(tanr’) (d) tan~'(tan i)

Ans : {n) sin '(tan 1)
From figure,

i=randr’=080°—r
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Mok p —Sini _sine’ _ sn(90° —1)
= y sinr smr smMr
s COREE 1
T snr  tanr
rs e !
“Lkmthﬂ&, n m
where O = critical angle
Lo ik
snC  tanr
€ =sn'(tan7)
A convex lens A of local length 20 cm and a concave

lens B of focal Tength 5 em are kept along the same
axis with a distance d between them If a parallel
bewm of hght falling on A leaves B as s pmoullel beamn,
then the distance d in om will be

(a) 25 (b) 15
(=) 80 (d) 50
Ans=: (b) 15

The situstion 15 shown in figure In the absence of
concave lens, the parallel beam will be focnssed at f,
ie at a distance 20 cm from the lens A The focal
length of concave lens 15 4 em i@ if this lens = placed
ot 5 em from fo, then the benm will become paraliel
So, d= 15¢em

A I

v
A
I 20¢cm =

f—15 emy ——+— 5 cm —}

A thick plane convex lkms made of crown glass
(refroctive index 1.5) has thickness of 3 cm ot its
centre

Yt

An mk mark made at the centre of its plane face,
when viewed pormal throngh the cnrved face, appears
to be a distance r from the curved face Then, r is

equal to

(a) 2em (b) 21 em
(¢) 23 em (d) 25 em
Ans i (d) 25 om

The ray of hght from the object O gets refracted
at the mterfoce between lens and air and thereflore
appears 10 start from the pomt 7 m fgure. So, [

n sy $ r
i b B RS T Senadigald Wil

- —— e S @

15 the refractedd tmage of the object @ The object
distance u is PO and the image distance Vis PI_ [P
15 the pole of the spherical surface].

We have, l:—’—l:‘l= 2 = 1)

: g O 1 I S 7

Sothat - 37——1_5)
rearranging the above equation, we obtain.
105 _15_-6
S aae Lo iy
v ==—253cm

If the refractive indices for water and diamond relative
to air are 1.33 and 2.4 respectively, then the refractive
index of dimmond relative to water is-

(8) 55 (b) 180
(c) 519 (d) None of these
Ans : (b) 180

Therve is an eqniconvex lens of focal length of 200m
If the lens 15 cul mto two oqual parts perpendicular
to the principle axis, the focal lengths of each part
will be

(a} 20 cin (b) 10 cm
(c) 40 cm (d) 15 em
Ans : (¢) 40 cm

An object i placed in front of & screen and & convex
lens is placed at u position such that the size of the
image formed is 9 con. When the kens s shifted through
a distance of 20 e the size of the image becomes |
cm. The focal length of the lens and the size of the
ohject are respectively.
(2} 7.5 e and 3.5 cm
(¢) 6 cm and 3 em

Ans : (d) 75 em and 3 em

If fn and he are the size of the image in the two
conjugate positions, the size of the object is given by

h =y (kb = /0% 1) =3cm
Considering the formations of the image i the frst
case, we have %: -g- So that v= 3a
Alsa, v=2+u
interchungs in the conjugate position)

(b) 7.0 cm and 4.5 em
(d) 7.5 cm and 3 cm

(since, v and u

Therelore, 3u = 20+ & from which 4= 10cm
vV=204u =30 cn

u

Foeal length, I-u+"

Since v is positive and 4 15 negative i the equation,
v ou
10x30 .

Therefore, I -_—_(10+30) =T7.50em

An object is placed 60 e i front of & convex mirror.
The virtual image formed by the minor & located
30 cm behind the wirror What s the object’s
magnification

(a) +2 (b) =2
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(©) +05 (d) —05
Ans : (¢) +0.5
Light rays A and B fall on optical component X and

come out as (! and 2

A
X
e e
\\D
The optical component is a
{a) concave lens (b) comvex lens
(c) convex mirror (d}) prism

Ans : (a) concave lens

An object is ploced 200 em i front of a concsve
mirror whose focal length i 250 em What s the
magmfication of the object?
(&) +5.0
(c) +0.20

Ans: (a) +50

{b)=30
(d) =020

An object is placed ot the yadius of curvature of o

concave spherical mirtor. The image formed by the

Mmirror is

(8) located at the focal pomt of the mirror.

(b) located between the focal point and the radius of
curvature of the miror

(¢) located at the center of curvature of the mirror.

(d) located out bevond the center of curvature of the
irror.

Ans : (0) located ar the center of curvature of the
UNIrror.

An object is placed 200 em in frant of a concave
murror whose focal length s 250 cm. Whewe s the
image located?

(1) 1.0 % 10° cmn i front of the mirror

(b) 1.0 X 10" cm behind the mirror

(c) 5.0 % 10" cm m front of the mirror

(d) 5.0 x 10" cm belund the mirror

Ans : (b) 1.0 x 10° cm behind the mirror

Which statement best describes the property of light
waves illustinted in the diagraan below?

™

(n) some matennls absarb light waves.

(b) Some materinks refracted by some materinls.

(r) Light waves are refracted by some materinls,

(d) Light waves are emitted by some maletials.

Aus : (¢} Light waves are refructed by some materials.

DIRECTION : Complete the following statements with
appropriate word/term to be filled in the hlank space(s).

i

1

1 eos from

Two immiscible transpavent Baquide A and B have 1.2
and 1.4 as their refractive indices (with respect to air).
The refractive index of B with respect to Ais. .
Ans: 54

The power of a vonvex bens is . . and that of a

concave lens 35 ... ...
Ans : Positive, negative

Light seems to ttavel m ...
Aus : Straight lines

Power of a lens is the reciprocal of its ..
Aus : Focal length

The 51 unit of power of a lens is ... :
Ans : Dioptre

The cventie of the reflecting surface of n spherical
mirror is & point called the

Ans : Pale

The mirror nsed in the comstruction of shaving glass
15 .......... IIITOT,

Ans : Concave

An object 18 placed in front of a gpherical mirror. The
image is found to be virtunl for all positions of the
abject The spherical mirror s

Ans : Convex

The angls of incidence is
reflection.
Aus : Equal

The reflecting smface of a spherieal mirror may be
crved . or

Ans @ lnwards. outwards

The surface of the spoon can be approximated to o

mirror
Ans : Concave

Line passing through the pole and the centre of
curvature of a spherical roirvor is called the . .
Ans : Principal axis
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1.

20

Paxallel rays of light are reflected by u concsve unrro

1o a pomt ealled the . The focal length is the
distance from the . . to the pole of mirror,

Ans : Focus pont, fovus

Light is o form of . ound it travels moa
Ans : energy, straight line

A ray of light passes . efter refraction through
the optical centre of a thm Jens.

A.ns:stmighl

A may pnmllelwtheprmclpaluns. alter reflection,

will pass thvough the
Ans : Principal focas

A hight ray travelling abliquely from a denser mexdium
to a rarer medium bends the narmal when it
travels oblignely from a raver to a denser medinm

Az : Away from, towards

In case of a rectangular glass slab, the refraction takes
ploce at both .. mterface and | . mterface.
The emergent vay is mthpdirectim olinck!ent
ay

Aus : Air-glass, glass-oair, parallel

The cemtre of curvature of o concave muror Les m
of it

Ans : Fronn

According to the new cartesian sign convention, the
focal length of & convex lensis ... . and focal length
of & concave lens is %

Ans : Positive, negative

The dentists nse mirrors to see large images of
the teeth of patients.
Ans : Conenve

A transparent material bound by two surfaces, of
which one or both simrfaces are sphervical forms a
Ans : Lens

The degree of . of light rays achieved by a lens i
expressed m terms of its power
Aus : Convergence or divergence

DIRECTION : Read the following staitements ind write your

Download all GUIDE nnd Sample Puaper pdfs from

answer as troe of false

L A lens of power | dioptre must have a focal length of
1 amn

Ans : Fulse

2 Convex mirrors enable the driver to view much larger
area than wounld be possible with a plane mirror.
Ans : True

3. A comvex lens always forios a real image for o real
object.
Ans : False

4 A concave lens will nlwoys give a virtual, erect and
diminished imago
Ans : True

8 A glass slab can produce lateral displacement which
oceurs in the divection of the light.
Ans : True

6. A ray of hight pussing through the optical centre of a
lens will emerge without any deviation

Ans : True

1 All the distances measured in & divection oppesite to
that of incident rays are taken as negative.

Ans : True

8. A plane mirror can form virtual unsges,
Ans : Time

9. Anobject is placed m fiont of » muror and an image of
it s formed at the object itsell. The mirror mentioned
11 QUESLION 18 & CONVEX mirror.
Ans : True

W. A concave muror can produce both real and virtual
mages,
Ans ¢ True

T Light travels faster in glass than in air.
Ans : False

12. A lens that is thicker at the middle than at the edge
15 a diverging lens,
Ans : False

13. The refractive index of a transpavent medinm is the
rotio of the speed of light i vacuwm to that i the
medinm
Ans : True

M. A concave mirror always produces inverted image
Ans : False

1. The reflecting surfaces, of all types, obey the laws of
reflection.
Ans : True
3 - Page 89
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8. Light travels in vacuun with an enormous speed of
3 x10°ms™

Ans : True

1. The speed of hight is different in different media.
Ans : Tiue

8. Light has transverse wave nature
Ans : True

8. The laws of reflection are valid for plane mirors and
not for spherical morors
Ans : False

20. The mirror formula is valid only if the sperture of the
mrror is small
Auns : True

21. When a ray of light travels from air to water, its
speeds up.
Ans : Falso

22. The incident ray, the nonnal to the minror ot the
point of incidence and the refllected ray all Ke in the

same plane
Ans : True

23, hnage formed by a plane maror 1 always virtual and
orect

Ans : False
Plane mirror can form real imoage ss shown

M. The principal focus of a spherical muror hes mdway
between the pole and centre of curvature
Anz : True

DIRECTION : Each question contains statements given in
two columns which have to be matched. Statements (A, B, C,
D) in colwnn-T have to be matched with statements (p. g, r. s)
m cohimm [L

1. Match the Following

Colunm I Columnum IT
(A) Power of convex (p) | Positive power
mirn'oer
Downlosd ual S 20 00 7 Taniipie soepeer pals Trom

Colwnn 1 Colwun 11
(B) |  Power of concave | (q) | Negative power
mirvor

() | Power of plane mirror | (v) Zexo powey
(D) | Power of convex kms | (2) | Infinite power
Aus : Aq, B-p, Cr, D-p

The graphs given apply to convex kens of focal length
f. producing o resl ot o distanee v from the optical
centre when self himincus abject is at distanoe # from
the opticsl centie The magnitude of magnification s
m Identify the following graphs with the fivst named
quantity being plotted slong v-uxis,

Column [ Colwun IT
(A) v agamst u (p)| 8¢

(B) (q) | ¥

5=
B -

aguins

() m agamst 1 (r)

(D) (m+])wmt% (s) v

Ans : Ax, B-s, C-q, D-p

A convex lens (f) forms an images on a screen
Conssdering the object to he ot the zero mak in o
scale, match the following

Colmnn I Colmum IT
(A) Image (p) | Moves the unage
of infinite ahject
further nway
(B) | Additionsl lens | (g) | Not unigue as lens
in contact 18 moved between

object ond source

(€) | Beduction in | (v) | Virtual for screen

refinctive index position at a distance

< 4f from the
object.
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Chap 10 Light, Beflection and Refraction

Colwumn 1 Colunn 11
(D) Shicing the (s) | Objpeet at d forms
len= to have real image further
o plane and convex surfoce nearcr
another planc-convex lens
A B o] D
() PG Bl r qr
(b) L q g, L, 8 1, s
{c) P. T a v Pr
(d) P q,r r s

Ans : (¢) A-pa, B-s, C-p, D-p, v

4. In the following columns, the position of an object is
given is column 1 and the natore of nnage formed in o
coneave mivror i given in calumn 11

Colmun 1 Colmun 11
(Pasition of obhject) {Nature of image)
(A) At infinity (») Real
(B) | Between infinity and | (q) Tnverted
centre of curvatnre
() At centre of (r) Dirminished
curvature
(D) At foens (%) Enlarged
(L) Same size
A B (& D
(a) P4 q 1.5 qg
I (b) T, 8 q,r s, t P.qr.s
{c) P s q T.At T
(d | pgr g, r gt P-4

Ans: (d) A-p.q. 1, Bp.g. 1, Cp.g, . D-p. g

3. An optical component und an object S placed along
its optic axis are given in Colwon L. The distance
between the abject and the component can be visaed.
The properties of images wre given i Colmm TI,
Mateh all the properties of fmages from Column 11
with the spproprinte components given in Colwnn 1,

Colmm [ Columm I
B (A) (p) Heal image
g
(B) (q) | Virtual imoge

Downldoad ol GUIDE and Sample Poaper pdfs from

Colmm 1 Colnm 11

1©) (r) | Magmfied image

5
D) (8) | lmsge st infinity

S

A B C D

(u) P q 1,5 q1
() | pars q P18 | pars
(c) p.& q r&t r
(d) P 9T X s

A!ls $ (b) A’pv q, 1. 8§, B‘Q: C-pr G, I, 8, D-pl Qs

Colmmm 1 Colmm IT
1 Reflection | (8) | The vadius of that sphere
of which the: moror = s
part.
2 | Refraction | (b) | The bouncing back of light
from a smooth surface
3 | Incident ray | (¢) | A mirror whose reflecting
surfuce s the pmt of a
hollow sphere
1. Spherical | (d) The bending of hight.
1uirror when it passes o one
medium to another.
5 | Rarer medi- | (e) | A may of light that strikes
um the reﬁmﬁm_; smrface
6. | Denser me- | (1) It 15 the degree of
dinm convergence or divergence
of light rays aclieved by
o lens.
7 Radine of | (g) | A medium in which the
curvature speed of hight s less,
8 | Foocal length | (h) The centres of spheres
which form the part of the
surface of the lens
9 | Optic contre | (i) The distance of the
principal focus fiom the
pole of the mirror
10. Power of | (j) A medium in which the
lens speed of light = more.
Ans : 1-(b), 2-(d), 3-(e). 4-(c), 5-()), 6-(g). T-(a). (i),
9-(hy, 10-(f)




Chap 10 - Light, Reflection and Refraction

DIRECTION : In the following questions, a statement of
assertion (A) is followed by a statement of reason (R} Mark
the correct choice as:
(1) Both assertion (A) and ressom (R) wie true and
;ia;on (R) is the correct explanation of assertion
(b) Both assertion (A) and reason (R) are true but
reason (R) i not the correct explanation of
assertion (A)
{¢) Assertion (A) is troe but reason (R) is fulse
(d) Assertion (A) s false but reason (R} is true.
(e) Both Assertion and Resson ave false.

1 Assertion : A pont object is placed at a distance of 26
om from a convex mirror of focal length 26 em. The
unage will not form at infinity
Reason : For above given system the equation
-l‘;+-;‘;-=%m‘;=m
Ans : (¢) Assertion (A) is true but resson (R) s false.

2. Assertion : Keepimg a pomt object fixad, if & plane
mirror is moved. the tmage will also move
Reason : In cuse of o plane miror, distance of object
and It= image is equal from any paoint on the mimor

Ans : (d) Assertion (A) ls false but reason (R) i true,

3. Assertion : If borh plane mirror snd object are moved
through a distance x, then the image moves through
adistance 2r
Reason : When the object 1s fixed and plane mirror 1=
moved through s distance 2. Then the imoge s nlso
moves throngh the distance 2r

Ans : (¢) Assertion (A) i= true bur reason (R) is false

4. Assortion : If a sphevical mirror is dipped in water, its
focal length remans unchanged.
Reason : A laser light is focused by a converging lens.
There will be a significant chromatic aberration

Ans : () Assertion (A) s true but reason (R) 1= false.

9. Assertion : Large concave mnrors are used io
concentrate sunlight to produce heat in solar cookers.
Reason : Concave mirror comverges the light vavs
falling on it L & powmt.

Ans : (o) Both assertion (A) und reasou (R) ae true
and reason (R) i the correct explanation of assertion
(A).

Concave mirror converges the light rays falling on
it to a pomt. So large concave mirrors are nsed to
concentrate sunlight to produce heat i solar cookers.

6.  Assertion : Plane mirror may forn real image.
Reason : Plane mirrar forms virtual image. il objects
15 real
Ans : (b) Both sssertion (A) and reason (R) me
true but reason (K1) is not the correct explanation of
assertion (A).
Plane mirror forms virtual image of real object and
real unage of virtual object.
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Assertion : The focal length of a convex mirrar of
radins R is equal to, /=(,.,=%),
Reason : The focal length of convex lens in water
becomes 45 .

Ans : (d) Assertion (A) is false but reason (R) is tme

7 ot e A
)

Assertion : The speed of light in glass depends on
colour of Light.

Reagon : The speed of light in glass o, =5 the
refractive index (ny) of glass 15 different for

calonrs

Ans : (a) Hoth assertion (A) and resson (R) are true
and reason (R) is the correct explanation of assertion
(A)

Assertion : If the yays are diverging after cinergung
from a lens: the lens must be concave

Reasan : The convex lens can give diverging rays.
Ans ¢ (d) Assertion (A) is false bot reason (R) is true

I the rays cross focal point of convex lens, they
become diverging.

Assertion : Light travels fuster m glass than m am
Reasan : Glass is denser than air

Ans : (d) Assertion (A) is falee bot reason (R) is true

Assertion : A ray of hight incident along the normal to
the plane moror retraces its path after reflection from
the mirror

Reasan : A ray of light along the normal has angle of
incidence as 71/2 and henee, it retraces its own path
after reflection from mirar

Ang : (c) Assertion (A) i= true but reason (R) is [alse

Apgle of incidence = Angle between incident ray
nermal to the muror = 0°

Assertion : The height of an ohject is alwavs considered
positive.

Reason : An object is slways placed above the poneipal
axi in this npward direction

Ans : (a) Both assertion {A) and reason (R) are true
und reason (R) is the correct explanation of assertion
(A).

Assertion : Roefractive index has no units.

Reason : The refinctive mdex 15 o ratio of two suilar
fquasntities

Ans : (8) Both assertion (A) and resson (R) are true
and reason (R) 15 the correct explanation of assertion
(A)

Assertion : When o comcave mirror is hebd under
water its focal length will increase.

Reason ¢ The focal length of s concnve mirror is
independent of the medinm in which it is placed.

Ans : (d) Assertion (A) is fulse bot reason (R) i true
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Assertion : A rav incident slong nonual to the mirror
retraces 1ts path.

Reason : In reflection, angle of incidence is always
equal to angle of reflection.

Ans : (a) Both sssertion (A) and reason (R) are tiue
and reason (R) is the correct axplanation of assertion
(A)

When Hght ray incident along normal to the miror,
angle of incidence Zi=0°. According to law of
reflection £i1= Zr, therefore angle of reflection
Zr=10°% 1e the modent ray retraces its path.

Assertion : A convex mirtor is used 85 & driver'’s
mirror

Reason : Because convex mirror's field of view i large
und unages formed sre viotual, erect and dumnsed.
Ans @ (n) Both sssertion (A) and renson (R) are true
and reason (R) Is the correct explanation of assertion
(A).

Assertion : When a concave mizor is held under
water its focal length will increase.

Reason : The focal length of a concave munor is
independent of the medinm in which it is placed
Ans @ (d) Assertion (A) is false but resson (R) is true
Focal Jength s the property of miror and s
independent af the medinm in which it is placed

Assertion : A virtual image canmot be photographed.
Reason : Only real objects are photographed.
Ans : (¢) Assertion (A) is true but reason (R) is false
An image 5 o plane mirror is virtual and it can be
photographed.

Assertion : If both ahject and plane mirror are moved
through a distance r, then the unage moves through
o distance 2r

Reason : If object is fixed and plane munor 13 moved
through a distance 2 then the imsge also moves
throngh a distance 2z.

Ans : (c) Assertion (A) is time but reason (R) 1s false.

Assertion : Higher is the refractive index of a medium
or denser the medinm, lesser if the velocity of light in
that medinm

Reason : Refractive index is mversely proportional to
velocity

Ans : (a) Both assertion {A) and reason (KR) are troe
(lndtm (R) 15 the conrect explanation of assertion
A)

According to Snell's law,
i _nm /% _n
sint  m ¢/,
My = ety

This shows that higher is the refractive index of a
wedium or denser the medium, Jesser s the velocity of
light in that medium

Assertion : Mirror formuls can be spplied to a plane
irror.
Reason : A plane mirror is s spherical mirror of infinite

;"..'!‘l" '."llll Spmisle Prear medfe

focal length

Ans : (a) Both sssertion (A) and reason (R) are true

?nd reason (R) is the correct explanation of asservtion
A)

Assertion : Rod light travels faster in glass than green
light.

Reason : The refractive index of glass is less for red
light than for green light

Aus : () Both assertion (A) and reason (R) are true
and renson (R) is the corvect explanation of assertion
(A)

Assertion : For observing traffic at back the driver
MITOY 15 conves mirror

Reason : A convex mirror has much larger hield of
view than o plane muror.

Ans : (8) Both sssertion (A) snd resson (R) sie true
and reason (R) is the correct explanation of assertion
(A).

Assertion ; The image fonned by w concave mirmor 15
certainly real if the object is virtual
Reason : The nnuge formed by o conceve minor 1s
cortaindy virtual if the object is real
Ans : (¢) Assertion (A) Is true but reason (R) is false

The imnge of real object may be real o ense of concave
mirror.

Assertion : When the object maves with a velocity
, 18 mmage in the planc mutor moves with a velocity
of =25

Reason : The mmimum height of the minor to be
requued to see the full nnage of man of height A 1s %
Ans: (b) Both assertion (A) and resson (R) me
true but reason (R) i not the correct explanation of
assertion (A)

Assertion : When the object moves with o velocity
2 m/s, its image in the plane mirvor moves with a
veloaty of 4 m/s.

Reason : The image formed by a plane mirror is as far
behind the mirtor as the object is m front of it

Ans : () Both assertion (A) and reason (R) me true
and yesson (R) is the correct explanation of assertion
(A)

Assertion : A convex mimror s used as a driver's
iror

Reason : Convex mirrors have a wider field of view
ns they axe conved outwards, They also give an erect,
though diminished mage.

Ans : (a) Both assertion (A) and reason (R) are true
and reason (R) is the correct explanution of assertion
(A)

Assertion : The small object | 1o be seen in s microscope,
i kept within the two foci of its objective.

Reason : In this case. the imsge formed by the
objective i nearer to the eyepiece.

Ans : (¢} Assertion (A) 15 true but reason (R) is falsc.
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Object is placed between F and 2F of chjective lens.

Assertion : As lhight travels from one medium o
another, the frequency of light does not change.
Reason : Because frequency is the characreristic of
source

Ans : (a) Both assertion (A) snd reason (R) are true
and reason (R) 15 the correct explanation of assertion
(A).

Assertion : Light rays vetrnce ther path when theu
direction iz reversed (Law of veversibility of light rays)
Reason : For the vefraction hight. water s denser than
air. but for the refraction of sonnd, water is raver than
air

Ans : (b) Both sssertion (A) snd reason (R) are
true but veason () i& not the correct explanation of
assertion (A).

Assertion : Speed of hght in glass of
p=15is2 x 10° m/sac
Reason : According to dual theary, light hes paticle
nature and wave nature simnltanecusly
Ans : (c) Assertion (A) 1s true but reason (R) 1= false.

Assertion : It 15 not possible to see a virtnal image
by eye

Reaszon : The rays that seem to emanate from a virtual
image do not in fact emanates from the nnage.

Ans : (d) Assertion (A) s false but 1zason (R) 15 true.

Assertion : Plane mirror may fonn real unage.
Reason : Plane mivror forms virtual image, if objects
is real

Auns : {b) Both asssertion (A) and reason (R) wre
trne but reason (R) is not the corvect explanation of
assertiom (A)

Plane mirror may form real image, if object is virtual

{Read)I Ofvirtual)

Assertion : An object is placed at a distance of f from
a convex murror of focal length § 1ts utnage will form
at infinity

Reason : The distance of image m convex mirror can
never be infimity

Aus : (d) Assertion (A) is false but reason (R) is true

The distance of muage m convex mirror is always finite

a5,

3.

Angle of veflection = 0" (Fom laws of reflection)
Henee, the reflected ray retraces its path along the
normal at an sangle 0° with normal

Assertion : The mirror used i senich hghts we
concave spherical

Reason ¢ In concave sphencal mirror the image formed
is always virrual

Auns : (0) Assertion (A) i true but reason (R) is false

. Assertion : Refractive index of glass with respect to

air 15 different for red hight and viclet light
Reason : Refractive index of a pair of iadis depends
on the wavelength of light used.
Ans : () Both sssertion (A) and reason (K) are true
and reason (R) is the correct explanation of ussertion
(A).
Refractive index of any pair of media s mversely
proportional to wavelength of light
Hence, e <y

B < e
where, ~n. and 4, are the wavelngths of violet and

red hight . and p, are refractive index of violet and
rexd hight.

Assertion : The focal length of the convex mirror will
incrense, if the mimor is placed in water,
Reason : The focal length of a convex mirror of radins

R 15 equal to, IS%
Ans : {d) Assertion (A) s false but reason (R) is true.

Focal length of the spherieal mirror does not depend
on the medinm which it placed.

Assertion : As the tempervature of & medinm increases
the refroctive index decrenses.

Reason : When a ray travels from vacuum to o
medium, then g 15 known as shsolute refractive index
of the medinm . (flyeue = 1)

Ans : (b) Both sssertion (A) and veason (R) are
true but reason (R) is not the correct explanation of
assertion (A)

Assertion : Concave wirrors are used as moke-up
mirrors.

Reason : When the face is held witlun the focus of a
concave mirror, then a diminished image of the face is
seen n the concave mirzor,

Ans ¢ (¢) Assertion (A) is true but resson (R) is false.

Assertion : Fropagation of hght through sn optical
fibre 15 due to total internal reflection taking palce at
the core-clade mterface

Reason ¢ Refractive index of the msterial of the core
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