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OPTICS

1. Reflection. The phenomenon of bouncing back of the light in the same medium
when light is incident on a surface is known as reflection. The surface which
bounces back the light is called reflection surface.

2. Laws of reflection
(1) Angle of incidence is equal to angle of reflection i.e. £i= /r.

(i) The incidence ray, reflected ray and normal to the reflecting surface at the
point of incidence are coplanar.

3. Principle of Reversibility. Object and 1mage pos1t10ns are interchangeable. It is

known as pr1nc1ple of reversibility. VO e

Accordlng to th1s pr1nc1p1e if the path of a ray of hght is- reversed after suffering

a number of reﬂectron and/or refractrons it retraces its path |

4./ Spherlcal Mirrors are the reflecting part of spher1ca1 surfaces _
S Concave error is a part of a hollow sphere whose outer part (1 e. bulging
surface) is silvered and the inner part (i.e. depressed surface) becomes reflectlng
‘J“surface ; ¥ ' “
6 Convex Mirror is a part of a hollow sphere whose inner part (i.e. depressed
| surface) is silvered and the-outer part (i.e. -bulging surface) becomes reﬂiectingy
surface. | - : |
7 Centre of Curvature The centre, of the sphere of which the spherrcal mirror
| . forms a part 1s called the centre of-curvature. It is denoted by C. ; '
8. “xRadlus of Curvature. The radius of the sphere of which the sphencal mlrror
v forms a part is called the radius of curvature. It is denoted by R. :
9. Pole (Vertex) The mid point of the spherical mirror is called its pole (P),
10. Pr1nc1ple Ax1s The line joining the centre of curvature and the pole of the

spherical l’IlIITOI' is called the principle axis. .
11. Principal sectlon Any sectlon of the mirror pass1ng through the pole is called
Principle section. =3

12. Aperture of a mirror is the effective diameter of light reflecting area of the
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mirror.
13. Angular aperture of a spherical mirror is the angle subtended by diameter of

mirror at the centre of curvature of the mirror.
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14. Principle Focus. The point on the principal axis of the spherical mirror where
the rays of light parallel to the principal axis meet or appear to meet after
reflection from the mirror is called principal focus . It is denoted as F.

15. Focal Length. The distance between the pole (P) and the principal focus (F) of
the spherical mirror is called the focal length of the mirror. It is written as f.

16. Mirror Formula.

The relation between u, v and f of the mirror is known as mirror formula i.e.

I 1 1

17. Linear Magmﬁcatlon — ;: p—— : |
Linear magnlflcatlon p'roduced by a mirror is def1ned as the ratlo of the size (or
height ) of the i image to the size (or helght) of the object. '

18. Spherlcal Aberration of a Mirror : : ‘

| The ihability of a spherical mirror to bring all the rays of a wide vheam of light
(travellmg parallel to the axis) falling on 1t to a focus 1is called spherlcal
‘aberration. /2 LW
19. Refraction. The phenemenon of change in the direction of path of light Wheh it
( goes from one medidm to another is called refraction of light . 14
20. Absolute refractive index (p). of a medium can be defined as the ratio of; speed
| of light in Vacuum/air () to.the speed of light in the medium (v). |
Notes :- A medium havmg h1gher Value of refractwe index is called opt1cally
" denser medium while a medlum havmg lower Value of refractive index i 1s called
‘optlcally rarer medium. { : |
The speed of light in rarer medium is greater than the speed of l1ght in denser

med1um

21. Relatlve refractlve index. If medium I has refractive 1ndex Mr and medlum 2 has

refractive index pg; then _ & ),

where ' U, is the relative refractive index of medium 2 relative to medium 1
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22. Laws of Refraction
1. The incident ray, the refracted ray and the normal to the interface at the
point of incidence lie in the same plane i.e. they all are co-planer.
2. The ratio of the sine of the angle of incidence (i) to the sine of the angle

of refraction (r) is constant for any two given media (Snell’s law).
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sin i
— = constant
sin r

i.e.

23. Lateral Shift. The perpendicular distance between the direction of incident ray
and the emergent ray is known as the lateral shift.

24. Total Internal Reflection (TIR). The phenomenon of reflection when a ray of
light travelling from a denser to rarer medium is sent back to the same denser
medium provided it strikes the interface of the denser and the rarer media at an
angle greater than the critical. angle is'called total internal reflection.

25. Mirage. Mrrage is an optrcal illusion of Water observed generally in deserts when

the inverted i 1rnag,e of an object (e g a tree) is observed along with the object
1tse1f ona hot day ' ' k
26. Spherlcal Refractlng Surface is a refracting medium whose eurved Surface is a
part of a sphere. | : AN
' Pole P). The mid pornt of the spherical refractrng surface is called its pole ‘
_Centre of Curvature . (C) The centre of the sphere of which the curved
refracting surface forms a part is called its centre if curvature. ‘ ‘!
' Radius of Curvature (R). It-is the radius of the sphere of which the eurved
refracting surface forms a part. s | | 4
. It is also defined as the di_stance between the pole and the centre of curvature o‘f
the spherical refractid’g surface. | | | ,
Principal axis. A line Jomrng the pole and the centre of curvature of the
“spherrcal refracting surface is called prrncrpal axis.

Aperture It is the effective diameter of the light refractrng spherrcal surface

|
|

exposed to the incident light. ,

27. New Cartesmn Sign Conventions. (i) All the distance are ,Irieasured from the
pole of the spherrcal refracting surface. -
(i1) The distance measured in the direction of the propagatron of incident light

are taken as positive.
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(iii)) The distances measured in the direction opposite to the direction of the
propagation of incident light are taken as negative.
Notes :- The distances measured in transverse direction above the principle axis

are taken as positive.
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28.

29.

30.

31.

32.

OPTICS

The distances measured in transverse direction below the principle axis are

taken as negative.

The Lens is a piece of transparent material bounded by two refracting surfaces
out of which at least one is curved.

Optical centre (C). It is that point in the lens through which rays of light pass
undeviated.

Principal Focus (F;). The point on the principal axis where the incident rays of

light parallel to the principal axis meet or appear to meet after refracting through

alens is called principal focus By O e,

Focus length (f) The d1stance between the 0pt1cal centre and the principal focus

is known'as focal length of a lens.

Lens Marker s Formula. The formula giving relation betWeen the focal length

: (f)* of the lens, refractive index of the material of the lens (u) and the radii of

curvature of its surfaces (R & R») is known as Lens maker’s formula

- Second Pr1nc1pal focus (F2) The position of the image on the pr1nc1pal axis of

,the lens whose object is’ lylng at infinity is called second principal focus of the

' lens.

4.
3.

T

37.

38.

39.

40.

Second principal focal length of the lens is the distance between the optical
centre of the lens and its second principal focus. It is denoted by f>.
Linear Magnification. It is" defined as the-ratio of 'the size of the image to the

size of object .

- Lens Formula. The relation between the distances of object (u) and image ()

from the lens and the focal length (f) of the lens is known as lens formula i.e.

1Ny 1%

WS

Power of a lens. It is defined as the reciprocal of the focal length of the lens i.e.
1 | 1“72"
ﬂinm) T— — o

Spherical Aberration in Lenses. It is defined as its inability to focus all the rays

P=

of light falling on it at a single point.

Dispersion. The phenomenon of splitting of white light into its constituent
colours is known as dispersion of light.

Prism. A simple prism is a homogeneous transparent refracting medium bounded

by at least two non parallel plane surfaces inclined at some angle.
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41. Angle of Prism. The angle between two refracting surfaces is called the angle of
prism or refracting angle and is denoted by A.

42. Condition for minimum deviation. In the position of minimum deviation, the
prism lies symmetrically with respect to the incident ray and the emergent ray
1e., Li=Le

43. Minimum Deviation Position. If the angles of the base of the prism are equal,
then the refracted ray passes parallel to the base of the prism when prism is in the
minimum deviation position.

44. Angular Dispersion. Itis. define'd as vthe*dif’ference in the deviations suffered by

the two extreme colours (Le sred and v Violetcolour) in passmg through a prism.

45. Dlsperswe power (co) The d1spers1ve power of the mean deV1at10n produced by

the prism

: W 4 dl-3
LS T F D\=—=
T = o

V. ié

o

Notes Here mean deVIatlon means the- deV1ation suffered by the yellow light
‘ (which is known as mean light) | 4 ez
46. Spectrum. The ordered arrangement of radiations according to wavelengths or

( frequencies is called spectrum. 0
Line emission spectra. A spectrum consisting of lines of various wavelengths

| emitted by the atomic gas or'vapour which-is excited by suitable means is called
Linei Emission Spectra.

\ ‘Band spectra. The spectrum consisting of bands (each band is sharp at one end
‘and diffused at the other) is called band spectra &
Contlnuous Spectrum A spectrum. which contains radiations of all poss1ble
wavelengths emitted by a substance is called continuous,spectrumﬂ.‘x 4 ‘

47. Fraunhoffer’s Lines. Fraunhoffer studied the spectrum of sun and“observed few
dark lines in “the sun’s visible spectrum. These dark lines are known as

Fraunhoffer’s llnes P R —

48. Pure Spectrum. A spectrum in which various colours occupy distinct positions
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without overlapping each other is called pure spectrum.

49. Impure Spectrum. A spectrum in which various colours overlap on each other
and are not distinctly seen is called impure spectrum.

50. Spectrometer. It is an optical instrument used to produce and analyse the pure

spectrum .
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51. Scattering of Light. When the light incident on very small molecules of
atmosphere is radiated in all directions then the phenomenon is called scattering
of light.

52. Rayleigh’s relation. According to Rayleigh, the intensity of the light scattered is
directly proportional to the fourth power of the wavelength (L) of the incident
light.
ie., ITalld!

53. The device which works on the principle of refraction, reflection or rectilinear
propagation of light ete:is called optical 1nstrumentﬁ

54. Hyperopla (Hypermetmplah e. long s1ghtedness Near _objects are not clearly
seen but the ob]ects which are far away (i.e. distant objects) from the eye are
seen clearly This defect is removed by using suitable convergent lens

S5, Myopla i.e. short sightedness. Far off objects are not clearly seen but the near

: objects are clearly seen. This defect can be corrected by using suitable divergent

less : G ‘

,-»56.“Presbyopla i.e. loss of power of accommodatlon In this defect both far off and
nearer objects are not clearly seen. This defectis generally corrected by using_bi—
- focal lenses. ; “

» 57. Astigmatism. In this defect; focal length of eye lens in two orthogonal directions
. vary which makes it difficult to clearly see the object in two said directions
simultaneously. This defect due to improper sphencal eye lens is corrected by
| \using cylindrical lens in specrfic direction.. '

58. Prlnclple of simple Microscope. A s1mple microscope is based upon the fact if
an object is placed between the optical centre and the focus of a convex lens, it
proddces a virtual, erect and large image of the object on the sarne side of the
lens. | Sk

59. Magnlfylng power of a simple microscope is defined as the ratio of the angle
subtended by the i 1mage at the eye to the angle subtended by the eye when both

are placed at the least distance of distinct vision independently.
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60. Normal Adjustment of Simple Microscope . The microscope is in normal
adjustment when the image is formed at infinity, i.e. u = o0 and u = -u.
61. Telescope. It is an optical instrument to clearly observe the distant objects.

Astronomical telescope. This telescope is used to observe heavenly objects like
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moon, distant stars and planets etc. The image formed by this telescope is virtual
and inverted. Since the heavenly bodies are almost round, so the inverted image
does not affect the observations.
Terrestrial telescope. This telescope is used to observe the objects on the
Terrestrial telescope. This telescope is used to observe the objects on the
telescope the final image is virtual and erect.
(] The reflecting telescopes are Cassegrain type and Newtonian type

62. Magnifying Power (Angular Magnification) of Astronomical Telescope

Magnifying power of an- astrononncal telescope is defined as the ratio of the

angle subtended by the f1nal image at the eye to the angle subtended by the object

at the eye.

63. Wavefront is defrned as the locus of all the part1cles of a medrum vibrating in
: the same phase at a given instant. A
64. Ray of nght A line drawn perpendicular to the wavefront gives the d1rectron of

propagatron of a wave and is- called ray of lrght

Or ‘
' An imaginary line dr,aWn in the direction of propagation of light wave is called_‘a
' ray of light. |
65. Huygen’s principle

i. Each source of light is-a centre of disturbance from which waves spread 1n
all directons. All' particles equidistant-from the source and vibrating 1n same
phase lie on a surface known as wavefront.'v | |

"i‘i. Every point on a wavefront ls a source of a new disturbance which‘produces

_”secondary wavelets. These wavelets are spherrcal and travel w1th the speed
of lrght in all directions in that medium. .

iii. Only forward envelope the tangents at the secondary Wavelets at any instant
gives the new,_p_osrtron of wavefront. R
iv. Rays are perpendicul’ar’to the wavefronts.

66. Superposition Principle.
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According to superposition principle, the resultant displacement of a particle at
any instant is the vector sum of the individual displacements caused to the

particle by the two or more waves.
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Constructive Superposition. When two waves of same wave lengths
superimpose on each other in phase (i.e. crest of one wave falls on the crest of
other wave or trough of one wave falls on the trough of other wave), then the
superposition is constructive  [Figure (A)]. In this case, the resultant
displacement of the particle is y=y+Yy,

Destructive Superposition. When two waves of same wave lengths superimpose
on each other out of phase, (i.e. crest of one wave falls on the trough of the other
wave and vice-versa) then the superposrtlon is destructive (Figure B). In this

case, the resultant dlsplacernent of the partrcle i

= | »_,yf"’ ¥+ (=Y, e —
A Resultant wave 1 Resultant wave
Ul I
_ - n“\ = e A s P N 1
N o 7’
e v &P b P - |-
- 11
= g Constructive Destructive

(A (B)

; ) | |
67. Coherent Sources. Two Wscurces of light are said to be coherent if theSI emit
 waves of same frequency (or wavelength) and are either in phase or have a
constant initial phase drfference / ‘

68, Interference. The phenomenon of re- d1str1but10n of light energy due to the
“‘superpos1t10n of light waves from two coherent sources is known as 1nterference

69. Frlnges Dark and bright bands in the interference pattern are called 1nterference

l
|

frrnges _
70. Fringe Wldth (B). The distance between any two successrve dark fringes is
called frrnge wrdth :

71. Sustained Interference. Interference pattern-is- sard to be sustained if the
positions of constructive interference (i.e. bright fringes) and destructive

interference (i.e. dark fringes) remain fixed on the screen.
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72. Diffraction of Light around the corners of an obstacle or an aperture into the
region of geometrical shadow of obstacle is called diffraction of light.

Or
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The phenomenon of bending of light into the region of geometrical shadow of the
obstacle is also called diffraction of light.
) For pronounced diffraction of waves, the size of the obstacle/aperture should
be of the order of the wave length of the wave.
73. Fresnel Diffraction. In this type of diffraction, the source or the screen or both
are at finite distances from the obstacle or the aperture causing the diffraction.
74. Fraunhoffer diffraction. In the Fraunhoffer diffraction, the source and the
screen are at infinite distance from the obstacle or the aperture causing the
diffraction. In this case;- the light" from the source at infinity after diffraction is

focused on the screen usrng ‘theconvex lens.

75. Fresnel Dlstance Fresnel d1stance is deflned as the d1stance of the screen from
the slit when the spreading of hght due to diffraction from the centre of the
v,screen,rs equal to the size (i.e. width) of the slit. It is represented as ,ZF- ‘

76. Resoiving Power. The ability of an optical instrument to form distihctly separate
| 1mages of the two closely placed pornts or objects is called its resolvmg power
;Resolvmg power is also defined as reciprocal of the limit of resolution. <

1

ik, RP.a — - 10N
; Limit of resolution ' :

o = ‘ D, &
Resolving power of a telescope = ——
e ) £ P 1.222

2usin @

1 Resolving power of a microsco e =
‘ gp pe = 1224

‘where  sin 0 is the nurhen"qal

}aperture of the objective lens > »

77. Linear Polarisation of Light. The phenomenon of restricting the Vrbratlons of a
hght ‘wave in a particular direction in a plane perpendicular to the d1rect10n of
propagatron of light is called polarisation of light. , : ‘

78. Nicol Prism. N1c01 prism is an optical device made from a calcrte crystal for
producing and detectrng plane- polarrzed hght — ‘

79. Dichroism. Sheets of Todosulphate of quinine and tourmaline crystals have the

property to transmit the light with vibrations parallel to their transmission axis
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and to absorb the light with vibrations perpendicular to transmission axis.
Selective absorption of light is known as dichroism.
80. Polaroid. Polaroid is a device used to produce the plane polarized light. It is

based on the principle of selective absorption (dichroism) and is more effective
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83. Optical Activity. The property of a substance by virtue of which it rotates the

than the tourmaline crystal.

plane of polarization of the light incident on it is called optical rotation/optical
activity of that substance.

84. Malus Law. This law states that the intensity of the polarized light transmitted
through the analyzer varies as the square of the cosine of the angle between the

plane of transmission of the analyzer and the plane of the polarizer.

4, . Note : if'any' mistake on this, kindly inform on the mail id"':, TN

" pknal1207@ gmail.com E

Your Observation! Our Correction !!
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