Light

Light

Light is a form of energy which enables us (o view distingt
objects
Reflection of Light

When lighr falls on a surface,-a part of w is thrown back
in a definite direction. This process is known as reflection

of fight

Laws of Reflection

+ The angle of reflection (£} is always gqual to the angle of
incidence (Z1e, L= /r

) The incir:ien_t ray, the reflected ray and the normal at che
paint of incidence all lie in che ame plane.

Spherical Mirrors

Spherical mirters can be
( regarded as a parc of a hol
refleccing spheres of glass. These are of two t;'pes o
(a) Concave mirrgy (b Convex mirror
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Real and Virtual lmagns

Real Image

= Real images can be formed on a screen.

+ Real image is formed by the acrual intersection of refered
for refracted) light rays.

» The image formed on a cinema screen is a real irmage.

* A concave mirror forms real image when an object is praced
beyond its focus,

¥irtual Image

+ Virtual images cannoe be formed on the screen.

* Virtual image i formed by the apparent intersection of
reflected (or refracted) lighe rays.

* The image of our face when we look into 2 plane miror is a
virwal image. A concave mirror fosms a virtual image when
an object is placed becween focus and pole of the mirror.

Image Formation hy Comcave Mirror
S| Pasition of Size of | Natrs

__Object . image image of image
(1) |Ar infinicy Ar F L_ng_hly ~ [Real and
o ls o . dirmunished |inverced
aﬁrgen infinity |Berween F and | Diminished |-do-
C
{3) 1A A g I
Same size  |-do-
(4) [Between F and C|Berween infinity [Enlarged  ;-do-
and {
{5) [ACF Al infinicy Highly -do-
enlarged
{8) |Between £ and P |Behing the pole Eniarged virguil
. [ and erecl.
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];IIHUB Fnl.'li‘lﬂ“ﬂ'ﬂ by Convex Mirror {v) When the object is between F and C The image 15
ﬁr;n’r'_ Position | Size ol | Natare of formed beyond C and s nverced, real and larges than the
' Pl::'i“t of image | image image object.
’m'utr T AL Highty Eréctand Concave mircor
infinicy IBEI.WEEI‘I F Dirr?intshed Erect and
.1% 'and P in size virtual A D

//"mirmr'smwa 8 virtual i
#Wwaﬂmﬂl 1. . ¥3 virtual, erect and diminished. Wd
e following 318 the positions and nature of the images

med 1 & concave murror for different positions of the

ohﬁ'ltﬂﬂ the object is at infinity Image is formed ac F. (vi) When the object is at focus The image iz formed ar
4 From infinity. The image is real, inverted and infinicely large in
iy Concaeg mifror size.

Concave Mmirror

C F

B F
A
imzge

jut When the rays are parallel to the principal axis The
image 15 formed at F.

CONCAVE MITor At Infinity

« When the object is between F and P The images formed
behind the pote. The image is virtual, erect and large.

From ooty

N

iw) When the object is becween infinity and C The image
kemed is real, inverted and smaller in size and is formed'
berween F and C.

Concave MWTa

Uses of Spherical Mirrors

Concave Mirrors

e These are used as reflectors in automobiles (car, buses etc).
head light. search light, hand torches and rable lamps.

» These are used as shaving mirrors, y

« These are used by doctors for focussing intense light to
examine inside of eye, ears etc.

Convex Mirrors

« These are used as rear-view Muriors autompbiles as they
give large view of the traffic.

o These are used Wherever we Want to see erecr images.

| When the object Is at € The image formed is inverted,
&l equal in size and is formed at C self
ooyl Mmunmon
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Mirvor Formula

« |f v 1s the image distance. ¢ 15 l:%'ie qbiecc di:irance and fis the
1

focal lengch of 2 murrar, then —+—=—=—

v u f R
» The linear magnification {m) produced by a mirror 1s equal
to rthe ratio of the image distance 1o the obyet distance

with negative sign m = L Y el

uEzj

Refraction of Light

when a ray of lght passes from one medwm 1o other. i
bends from its path. This phenomenon of bending of light &
called as refraction of Light

+ When light passes from rarer medium to a denser medium,
it bends towards the narmal at the poing of incidence.

« When light passes from 2 denser madium to a rarer mediurn,
it bends away from the normal.

= When a ray of kght enters fram one medium (o other
mediumn 115 Frequency and phase do not change but
wavelengeh and velocity change.

Laws of Refraction

e The inoident ray, the refracted ray and the normal at the
point of Incidence all lie in the same plane.

« The rauio of the sine of the angle of incidence to the sine of
the angle of refraction is 3 constant for a given medium

= Snell’s law}

snr
where, L is refractive index of the second medium with
respect 1o Arst :

“=p_:*_ cfv;
TR ¥ A

¥ Y

=== oy =—

o ¥
v, is speed of hght m first medium and
v, is speed of light in second medium.

Some Mustration of Refraction
s Twinking of stars,
a Qval shake of sunn the morning and evening

s Bending of 2 linear objece when it is pardally di -
liquid inchined o the surface of the qulﬁd_ y dipped in a

a A hish is a pond when viewsd
smaller depth them acrual d:pr h" oM 2iIr appears to be at 3

* A coin at the base of a vessel filled with warer appears raised.

Total Intemal Reflection

In case of propagation of light from denser to rarer mediym
u

thraugh a plane bounds p
mudgnce for which angle rgf g;?;ﬂl;;gﬂt_ is the angle of

noidenc on the boundary s reflacted back In
dwrn, obeyng the law of reflacoon, Thy,
taral ingernal reflection.

chen the ght )
the denser me
phenomenon 15 called

condition of Total Internal Reflection
{a) Light must be propagating from denser ta rarer medwm
(b} Angle of incidance, must exceeds the <ritical angle,
sparkling of diamond mirage and looming shinning of g
dubble in water and oprical fbre are examples of cotal incernat

reflection.

spherical Lenses

A lens is a piace of rransparent glass bounded by two sphericy)

surfaces.
There are two Types of lenses
(3} Convex lens (converging leng) and

(b) Concave lens (diverging lens)
Jmage Formation by a Convex Lens
Size of Nature of

[Position |  Position of | S :
S.No.i o5 ohiect image image  émape
Ty AUmRniy JACE Highly | Rea! and

diminished  inverced
(2)|Beyond 25 |Between F;and Dirminished i‘-do-
i 2k, !
{3} AL 2R Arx 2F, Same size  -do-
s [4)|Between 25| Beyond 2F, Enlarged -do-
and F,
{(5) AL A At infinity Highly ~do-
enlarged
(6) |Betwreen F, {Behind the object, | Enlarged Virtual and
and lens  'on the same side erect
Icrf the object -

Image Formation by a Goncave Lens

S No.| Position of [ Postion . Size of - Naturs of
object |of imags| image mage
(1) {Acinfirity  [Ack | Diminished [Eect and virtual
{2} [Berween |Between | Diminished |Erect and virtual
infinity and ’5 and IensJ .
lens ! : : o

Image Formation by a Convex Lens
» Object at infinity The image farmed 15 4t second focus
real, inverted and highly diminished.
A




d %, The 1mage fonmed 1 between £, and

I"I'E rlgh[ E

de af the lens, real nveried and

Conver lens

n#h The inage formed o at 2k, real inverted and
PO et 38 (AL of the obyect

Convex lens
A o
8 F.  2F;
F, Fr & g
ct
ohpe o
Image

-+ berween F, and 2, The image formed 15 beyond
< el mverred and magrified
. Canvex lans

ﬂ \D\
¥, £, 2F, B
8 £ I
Cbjact

o A
o lmage

Odect ar F, The image formed 15 real, inverted, highly
enazged and at inhnicy.

Conwax [ans
A
1
B|F, Fa
Obyact e
‘\x\‘\
74

[P S

' Oer between £, and 0 The image farmed is behind the
4 vrtual, erecr and enlarged.

A
{\{h\‘-\
R Convex =il
|L ~. ﬂh"“': o
! -
' F
E k
a8 o
w.;‘t 1 Dhject X
YA,

Y A -k EL Rl e
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Image Formation by a Concave Lens

= Object at infimity The 1mMage formed 15 at [, erect. virtual

and dumirushed.
Concdee lens

Fz .-~ v

Obyect al Image "~
inhruly Nt

« Object anywhere between infinity and lens The nm:je
formed i between Fy and lens, erect. ireual and diminish

Concave lans

A +1C
1 AI - - 1
- - '
A [ g ¥
Image Image :
1

Lens Formula

e Wfuis the image distance. w8 the object distance and frs the
focal lengeh of a lens, then
1

1
fov
v
m=-

j— = 1=

_ Size of image
O Size of object

Power {P) of a lens is the reciprocal of focal lengeh of lens

1
1E, pP=-

b

$1 unit of power is dioptre (D).
If cwo ar mare lenses are combined, then
(a} there 15 an increase in the magnificacion of image.
i) the final image is erect.
{¢) che spherical aberration s reduced.
if m is the total magnification of two lenses in conrace
having magnification m; and m,, then
;= Xim,
1 P is pawer of two lenses in contact naving powers P, and
A. then

Magnification

L

=R +P,
1 1
= - —

"

4 When lens is dipped in a liguid of highet retractive index the lacal

| lgngth incTeases and convex lens behaves as concave lens and -
| VICEv8rsd

‘n An aif bubhle Lrapped in wates of glass appears as canvex but

p

;
OF -
F

behaves &5 contave lens

[}
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* Sir lsaac Newten observed that when a narrow beam of light
15 ncident on a pnsm, the emergent beam is not anly
deviated but at the same time splits up into a coloured band
of seven colours This phenomenon is called dispersion
of lighr.

« The seven colours of band are Violet, Indigo, Blue,
Creen, Yellow, Orange and Red (can be memonsed as
VIBGYOR).

« The colour of an object is determined by the colour of the
light reflected by nt

« Violet colour deviates through maximum angle and red
colour deviates through the minimurm angle.

e Scattering of hght 1s maximum in case of wiolet colour and

murimum in case of red colour of light

Blue colour of sky 15 due 10 scattenng of light.

Primary Colours
= Red, green and blue are called primary colours or basic

colours

Mixing of Colours
Red + Green + Blue = White

Red + Blue = Magenta
Blue + Green = Peacock blue {or Cyan)
Red + Green = Yellow
» Magenta, Peacock Blue (or Cyan) and Yellow etc are called
secondary colours
« If all the colours of white light are reflected back from the
object. then it appears white.
e |f all the colours of white hight are absorbed by the object.
then it appears black
« The natural colours of transparent objects are due to their
selectve transmission of hight.

Human Eye

« Human eye is an opuical inscrument which forms real image
of the objects

+ Least distance of disunct vision is 25 cm.

« Far point of normal eye 15 at infinity.

Defect of Human Eye

« Myopia | A persen suffering from myopia can see the near
objects clearly while far objects are not clear concave lens is
used far no maove i,

gy

« Hypemetropia A person suffenng from h
can see the distant objects clearly but not m:ﬁ:;mmm
Convex lens 15 used to remove it Tt |

« Presbyopia In the old age, the power of accomodarin of |
the eye is 50 much lost that a person can neither see ¢, :
near objets distinctly nor the distant objects. To correct mt :
defect bifocal laws is used. 4

« Astigmatism In this defect, a person cannot distantly see
the horizontal and verucal lines, simultaneously at a normy|
distance. To correct this defect, cylindrical lens is used

Magnifying Optical Instruments

Microscope

« A simple microscope consists of a convex lens of short focal

iength.
e |t is used to see the details of very small objects.

« The magnifying power of a simple microscope Is given by

M =|:I+% [0 is least distance of distinct vision.

« For compound micrascope m=m, Xm, where m, s
magnification of objective lens and m, 15 magrficauon of
eye-piece.

Telescope

« Used to see the details of the distant objects.

« There are two types of telescopes
(a) Astronomical telescope (invented by Kepler in 1611)
(b) Galilean telescope (invented by Galileo in 1609)

e In an astronomical telescope, the objective lens 15 a conver
lens of large focal length but eye-piece is a convex lens of
short focal length.

« In Galilean telescope, the objective lens is a cONVex
large focal length but the eye-piece Is a coNCave lens of short

focal length.

lens of

« Magnifying power of telescope m=!fi where f, 15 foca!
length of objective of the telescope and where f, © foc
length of eye-piece of the telescope.
« Length of telescope tube in ascronomical telescope 15
L=fo+fe
In Galilean telescope the length of relescope. =/ f{r_ )
of 45° The

| Periscope consists of two plane mirror inclined at a1 angle fraction
| principle of warking of periscope is based upon fﬂ“"'—"f‘“f_”fj'_ﬂ__- —
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Points to be Remember

centie af the sphencal surlace

- (e e ;5 the geometnc centre of the sphere whose part

vl mirel

‘1'»15 ‘f;dwal“‘e (A 15 the radius ol the sphere whose part is the
el |-|1I|'fl:' al { .

e t on the principal axis where parallel beam of light
;‘ngufd " om the mirror aclually meets or appears to mest
H r:;::i (1S gistance between the vertex and the focus of the

il

e
--.;.Tf |38 i51he
e A
2
. of anages lﬂ of an obyect held between two plane mirrors
W _;;.;1 40 angie

ling janing the centre of curvature and the vertex

oy gl (0 3 PIANE mirtar appear as far behind the mirror as the

-t ;’::‘ front of 1

2y oo of the 1mage formed by a plane mirror 15 the same as the
.I i 1he -.']tl,l-ld

L sa¢ fotmed by @ plane mitfor is always virtual

- iamom 2 0F 1he plane mirror required to form full image of the
s hall he linear size of the object

¢ ire oning the object and the image 15 normal fo the piane

. sa 3 marat 15 rotated through a ceriain angle; the reflected ray 15
s theough twice that angle
§ Lot of alens 15 the diameler of the boundary of that lens.

i

A

1

Principal axis of @ lens 15 the ling joining the: two Cenires of curvature
of the lens

Optical centre is the point within the lens through which ray of hght
passes undeviated

Principal focus When a beam of parallel rays of light falls on
lens, then after refraction from the lens, this heam either COnverges
1o a point [in convex lens| or appears to dwerge from a point {in
concave lens)

This point 15 called as principal focus

Foral length 1s the distance of the focal point from the ophical centre
of a lens.

Human eye is just hke a TV camera than an ordinary camera

Colour blindness 15 dug to improper functioning of any of the three |
types of cones. _

Colour bindness is a genetic disorder which occurs by inhertance
John Dalton was colour-blind (daltonism)

A4 layer of kerosene 01l over waler surface appear coloured 10
presence of light It 15 an example of interference

The duration of day appears to be increased by nearly 4 min due o
atmospheric refraction _

Sky appears black to astronaut from space because, there is no
atmosphere in space and therefore, no scattering of hight take place
The eye lens is a conure lens made of a protigeneous jelly like
materal

Dangers signals are of red column because red colour of light scatter
least and therelore, these signals can be sun from far away ,
A rose appears red when day light falls on it because it absorbs all
the constituent colour of white light except red, which it reflects
to us,

the

Exercise

5. The phenomenon of mirage is due to

| Sun appears reddish during the nsing and setting
ume, because
il the atmosphere absorbs short wavelengths more than
long wavelengths
Ib] red light is emitted in huge amount by it
It} the atmosphere absorbs long wavelength more than
short wavelengths
id) kgt of shorter wavelengths are scattered to a greater
extent than the longer wavelengths by the atmosphere
* Dispersion produced by a prism depends on
il s refracting angle
¥ size of the prism
Ie] height of the prism
1 15 one of the angle at the base of the prism
Where should an object be placed so that a real and

Wetted ima e ol i
ge of the same size is obtane using
ey langy
4l Between the lens and its axis
h At the focus
) A twice the focal length
| A infiniy
l ‘;;]nu' of the sky is blue because of

g:;:'hiqa"“" of various lights producing blue colour
} df tering of light by dust particles
L *tug?m of light

0n of light by water droplets

N

(a) change in refractive index of air with change in
temperature

(b) total internal reflection

(c) absorption of light by air at high temperature

{d) polarisation of light on reflection

6. To an observer on the lunar surface, during the day

time, the sky will appear to be
[a) light yellow (b} orange
(e) blue (d) black

7. The magnifying power of the objective and eye-piece

of a compound microscope are m; and m,. The
magnifying power of the microscope will be

{a) m,+m, (b} m,—m,

e} rmnym, d) m1fm2

#. Panchromatic photographic film is sensitive to

{a) light of yellow colour

{b) light of red colour

[¢) light of violet colour

{d) the entire region of the visible spectrum

9. When dispersion of white light takes place through a

prism, the maximum deviation is sullered by which
one of the following colour?

{a) Red (b) Yellow

(c) Green (d) Violet
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10. We cannot see the details of a dis

CDS Pathfinder

tant ohject because

(a) there is a defect in our tyes
[b) the light rays are absorbed and scattere
() there is a limit of resolution for our eyes

(d) the objects are too far away
q sets of colour combinations

d in this way

11. Which one of the followin
is added in colour vision in T V?#
(a) Yellow, green and blue
(b) White, black, red and green
(c) Red, green and blue
(d) Orange, pink and blue
12. Which one of the following phenomenon cannot be
attributed to the refraction of light?
a) Twinkling of stars (b) Mirage
(c) Rainbow (d) Red shift
13. Match List 1 with List 1I and select the correct answer
using the codes given below the lists.
List I ! List IT
‘A. Intensity of light /1. Properties ol the medium
B. Colour of light l2. Refractive index of
medium
C. Velocity of light 3. Amplitude of ll’_ght
D, Propagation of light [4. Frequency of light
Codes
a4 B C D A& B € &b
fa) 3 4 2 1 b) 2 4 1 3
] 3 1. 2 4 @ 4 2 3 1
14. The colour of an opaque object is due to the colour it
(a) absorbs (b) refracts
(c) reflects (d) scatters
15. The muscles of the iris control the
{a) focal 'ength of the eye-lens
(b) opening of the pupil
{c) shape of the crystalline lens
(d) optic nerve
16. A double convex glass lens of focal length f and
having a circular aperture is cut into two halves, each
having a semicircular aperture. The focal length of
each half is
f
(a) f [b) 2f c) = (d) —f
17. Distant objects can be seen with the help of
(a) cronometer (b) telescope
(c) microscope (d) telephone
18. The velocity of light was measured by
(a) Romer (b) Galilea
{c) Newton (d) Kepler
19. The principle of working of periscope is based on
ﬁ reflection only (b) refraction only
- S "!ﬂf‘:mﬂ and interference (d) reflection and refraction
. '“'E‘:] :;'Hﬂr used in vehicles as rear view mirror is
d ph’::"xm'.“‘"“’ [b) concave mirror
a1, el (d) plano-concave mirror

In the visi ¢
wa[w}elengs-ul-fl'f;‘l‘“““l“- the colour having the shortest
a) blue

(¢ red (b) yellow

(d) violet

22.

23.

24.

25.

26.

27.

28,

29.

30.

31.

32

33.

34.

35.

The mirrors used in search light are
(a) concave  [b) convex  [c] parabolic (d) plane

For a telescope, the focal lengths of two lenge

30 cm and 10 cm, One acts as objective and mhs g

eye-piece. The length of the telescope is o 2
(a) 40 cm fb] 3 cm (c) 200 em  (d) 30 e

The wave theory of light cannot explain the

phenomenon of
[b) polarisation

{a) reflection
c) scattering (d) Photoelectric effect

Which one of the following is not a primary colo
(a) Blue (b) Yellow it
(c) Red (d) Green

A thin lens has a focal length of =25 cm. Then, the
nature of lens is

[a) concave lens of power 4D

(b) convex lens of power 4 D

(c) convex lens of power 25 D

(d) convex lens of power % D

Farallel light rays entering a convex lens always
converge at |
(a) centre of curvature
(b) the focal plane |
(c) the principal focus |
(d) a point on the principal axis |
Mirror formula is true only when ')
(a) object is placed in front of the mirror I
(b) aperture of the mirror is small A
(c) rays of light are always parallel to the principal axis*
{d) None of the above
We always get real image in a convex lens if object is
situated beyond
{a) optical centre {b) focus
(¢) centre of curvature (d) None of these
Quantity of light entering the eyes is controlled by
(a) retina (b) eye-lids
[c) iris (d) eye-lens
Two beams of light, one red and the other green, fal
on the same spot on a white screen, The colour on the
screen will appear to be
(a) magenta (b} blue (c) yellow [d) cyan
If the light moving in a straight line bends by a small
but fixed angle it may be a case of
(a) diffraction (d) dispersion
(¢) reflection (d) refraction and dispersion
Shadows are caused by things, which are
(a) light (b) heavy
() transparent (d) opaque
If a glass rod is immersed in a liquid of the samé
refractive index, then it will
(a) look longer (o) disappear
[c) look bent (d) None of these

Rainbow is formed due to a combination of
(a) refraction and scattering
{b) refraction and absorption
[c] dispersion and focussing -
(d) total internal reflection and dispersion




ity of light In vacuum can be Changed byy

L
i rh"'nﬂ:\:{lcﬂgt (b) frequency
ul an]pllwdt (d] None of these
k! of a lens of tocal length 80 ¢m s
4 T]:.:]P"M'D (b] 40 D le) 125D (d) 175 [

Al The colour of the green flow
i #-ﬁmi:l:-efi glass appears to be dark. er seen
fhroud (r) Red glass transmils only red ligh.
Both A and R are individually true and R i
z paplanation of A
goth A and R are indwadually true Bu
correct explanation of A
| A is true R is false
(dIA s faise But R is true

the carrect

R s not the

When @ thin film of oil 15 spread over water at rest
» coloured bands are observed. This is the resull of the
henomenaon of

a) dispersion [b) mterterence

() polarisation ld} scatterng

viewlinders, used in awtomobiles (o locate (he postiion

of the vehicles behind, are macde of (CDS 2011 1)
(5] plane mirtor (b) concave mirror
) convex mirrar (d} parabolic mirrar

i1, The focal length of convex lens is (CDS 2011 1)
3] the same for all colours

[t} shorter for blue light than for red

¢} snorter for red light than for blue

{d) maximum for yellow light

i1 A diffrachion pattern is obtained using a beam of red
light. Which one among the following will be the
outcome, if the red light is replaced by blue light?
2] Bands disappear (CDS 2010 1)
(o) Diffraction pattern becomes broader and further apart

it] Diffraction pattern becomes narrower and crowded
together
[d) No change

43.

44,

45.

46,

47.
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o i ing statements.

?ugat::l:: :::: ﬂ:ﬁgmue due to poor scaltering ol
blue wavelength of visible light. ”

2. Red part of light shows more scattening than blue

here.

3 ;?Tié“ag;if:? zipalmnsphﬂm- there would be no
scaltering of light and sky will look black.

Which of the statements given above is/are correct?

(cDS 2010 1)
la] 1 only () 1 and 2
(€} 3 only {d) 1,2 and 3

As the sunlight passes through the atmosphere, the
rays are scattered by tiny particles of dust, pollen, soot
and other minute particulate matters present there.
However, when we look up, the sky appeats blue
during mid-day because (cDS 2010 1)

{a) blue light s scattered most

(b) blue light is absorbed most

{¢] blue light is reflected most

{d) ultraviolet and yellow component of sunlight combine

Why is it difficult to see through fog? I{tI}S 2008 1)
{a) Rays of light suffer total internal reflection from the
fog droplets
(b) Rays of light are scattered by the fog droplets
(c) Fog droplets absorb light
[d] The refractive index of fog is extremely high

A coin immersed in water pond appears to be raised
when viewed from the top. What is this due to?

(a) Total internal refiection of light (CDS 2007 11)
{b] Scattering of light

[c) Reflection of light
{d) Refraction of light

Elficient working of optical fibre is dependent on
which one of the following? (CDS 2007 1)

(a) Rt_:ﬂettil_nn (b} Interference
{c) Diffraction [d} Total internal reflection

Answers
1. (4) 2. (a) 3. (¢) 4. (b) 5. (a) 6. (d) 7. (€ d
gl 2@ mE  w© 15O @ 7w gl ol 0. Eg
i 22, (c) 23, (a) 24, (d) 25. (b) 26. (a) 27, (6} 28 (b) 29, (b) &
Wy 2@ (@ s ® 5@ 6@ (@) 38 (2 3. (5 30. (c)
- 42, (@)  43. (0 44 (2) 45 (®) 46 (d) 47, (d) : 40. (c)



