NEET Physics « Chapter 9 A

9.4 Total Internal Reflection

From partial refraction to the physics of trapped light.

Cinematic Ray Progression
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The Setup: Denser
to Rarer

When light travels from an optically
denser medium to a rarer medium at the
interface, it is partly reflected back and
partly refracted.

Angle of Refraction (r) > Angle of
Incidence (i)

The refracted ray bends strictly away
from the normal.
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The Threshold:
Critical Angle (i)

The specific angle of incidence where
the angle of refraction reaches exactly

AO3 OB3 90° (r/2). The refracted ray grazes the
surface interface.

sin 2. = N91

(where n,q is the refractive index of the
rarer medium with respect to the denser
medium, or nqo = 1/sin i)
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Beyond Critical
Angle: Total Internal
Reflection

If the angle of incidence is increased
further (i > i;), Snell's law cannot be
satisfied. Refraction becomes
mathematically impossible, and the
incident ray is totally reflected back.

Zero Transmission

Unlike ordinary reflection from smooth
surfaces, TIR loses absolutely no
Intensity to transmission.




Material Properties & Critical Angles

Higher Optical Density = Lower Critical Angle

Water (RI1.33 ) (ic4875°)
Crown Glass " RI 152 |_:’: 411:[9
Dense Flint Glass RI 1.62 |_c 3731"
Diamond R_I 2.42 -i_'_c: 2441“
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Essential Conditions forTIR

@ 1. Light must travel from an optically denser medium to
an optically rarer medium.

@ 2. The angle of incidence must be strictly greater than
the critical angle for that pair of media (z > 7_.).

( NEET Ray Optics Summary )
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