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TO A RARER interface at a small angle of incidence i, Jt i
DIFFERENT ANGngg%lg 'IWNC(é'H) AT partly reflected and partly refracted. We get 1:
ke | ENCE  weak reflected ray OC and a strong refracted rayﬂ?

point of incidence obeying the laws of refraction.

N : .
an(ziw x;fre spaﬂ COIl-SldBI' this process of reflection
telraction at different angles of incidence.

Case. (1) when the angle of incidence js
small i < C) : In Fig 4.42, a light ray AO
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travelling in glass is incident at the glags.g
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CUO{I of light from a denser OB. Since the incident ray bends away from gg%%
medium. When a light ray nhormal when it suffers refraction from glass ty
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. therefore Ihe‘ ﬂngh of mfrﬂ: -
pan the angle of incidence 414 CRITICAL ANGLE

Now if the uﬂ&le of incidence ; 8 Rradually  fro o eyl gt sl o
il the ant - ' - m a denser medium to a rarer medium, at a
certain angle of incidence i = C, the angle of
refraction becomes 90°, e, at | = C, r = 90°.
The angle C is called the critical angle. Thus,
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ton p iy

;1;‘1‘11'4“‘”; hnally the ang
caches 1ts maximum possible valye equal to 90°
4 a certamn angle of incidence | = C Here € is
-alled the critical angle*.

Case (il) when the angle of incidence js

equal to the critical angle (i = ) ; Ay angle of _

ncidence equal to the critical angle (i = ), the 4.15 ggt-:szNSHLZGLBEETWAENE;I ::E

g U; %mcuf(:: becomes 90° as shown in REFRACTIVE INDEX (i = 1/sin ©)

Fig. 4.43. The refracted ray is along the glass-ai -

mterface and 1t 1S very A : i Soofl ey In Fig. 4.43, AO is an incident ray from
- % glass to air at an angle of incidence i = C (cntical

angle) for which the angle of refraction r i1s 90°.

Therefore, the refractive index of air with respect

to glass 1s

sinC
8"“ sin 90°

Butsin90° =1 .. gpazsinC

But refractive index of glass with respect to air is
1

o g

In Fig. 443, for the incident ray AO at 1 = s ]
the refracted ray is OB and the reflected ray is OC. X

Case (iii) when the angle of incidence - Thus, knowing the refractive index of the
greater than the critical angle (i > €) * 4enser medium with respect to the rarer medium,
Fig. 4.44 shows that for the incident ray AO al e can calculate the critical angle C for that pair
anangleeufimid:enﬂ;ﬁfS”anfﬁ"mﬂ“""ml'::al of media.
angle C, no refracted ray 1s obtained and the
incident ray is totally reflected as OC. Such that B .
ZAON = ZCON. ' (1) For glass, refractive index n, = 3

...(4.16)
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gives the critical angle for medium, under certain condition (when the ang,

some substances with respect to air of incidence is greater than the critical ngla-)'m
i : : . t the entire ligh, .
Critical angle for Some substances with part of light . refracted, bu & g light LE
respect to air reflected back in the same IReGIun 1g.
S s T R g - the light ray AO gets entirely reflected agiSl
Dot a2 o Lt GRpty T obeying the laws of reflection and it does noy
e tad, suffer refraction. This phenomenon is called ol
Tumpentine | 147 . | '
| | internal reflection.
Glass 1-5 4
Flint glass 1-57
,_Ql__gmond | 241

(1) the colour (or wavelength) of light, and
(2) the temperature. | Thus,
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Therefore the Critical angle depends on the

'wo factors : ( 1) the colour of light and (2) the
lemperature.

14 =

When a ray of light travellin dense
medium, is incident at the surf; ce of a rarep|
medium at the angle of incidence grex, ter thay
the critical angle for the pair of media, the ray|
is totally reflected back into the denser medium
This phenomenon is called al interna
réflebtion, " o h v e

=i

(1) Dependence on the colour of light : The
refractive index of g ransparent medium
decreases with the Increase of wavelength
of light (it is most for the violet light and

critical angle for a pair of me Mo s st Essential conditions for the totaj Intern‘

for the violet light and most for the red [tiactipn
light ie. the critical angle increases with There are following #wo ficcessary conditions
the increase in wavelength of light. for the total internal reflection :
(2) Dependence on temperature : Qp (1) 7he ffglzt st travel from a denser {0 a rarer -
increasing the temperature of medium, its medium, k-

refractive index decreases, so the critica] (2) The angle
angle for that pair of media Increases.
Thus critical angle increases with the
increase in temperature.

refraction occur simultaneously. Onp the other

hand, when light travels from a denser to 4 rayey
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