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Formation of an inferior image

cold air
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A TOOM CONM@AINS air mn winicn tic Speed of sound 1S 3<4U nvs. 1NC walls ol Ine room are madac ol

concrete, in which the speed of sound s 1 700 mys. (a) Find the cntcal angle tor total internal reflection

of sound at the concrete—air boundary

Sing =
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Ans. (a)sin
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A hght ray 1s incident perpendicular to one face ol a Y™ pnism and 1S totally internally retlected at the

glass-air interface. If the angle of reflection 1s 457, we conclude that the refractive index n
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Example 25: Find angle 0 so that TIR occurs at interface AB

in the figure shown below:
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d. vhrage: It 1s an opucal Hiusion created due o phcnomenon

of total internal reflection. This 1s seen in hot region. In hot
area like deserts surtace of earth 1s very hot, so air in lower
region of atmosphere 1s hot as compared to that of in higher
region. This result in vanation of density with height and 1t
Increases as we go up. In this situation atmosphere can be
assumed to be made up of large number of thin layers of air.

Retfraction bends Llight ravs

toward the cooler an

(Cooler air

A beam of lLight starting from an object (say tree) and
travelling downward find itsell going from denser to rarer

medium. Therefore its angle of incidence goes on increasing

gradually tll 1t surpasses the cnitical value and reflected back
due to total imternal reflection. A virtual image of object 1s
seen. Due to disturbance of air the mirage 1s formed 1n nature,
Thus giving an 1llusion for the presence of water which 1s
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Cooler air (Denser)




CRITICAL ANGLE

22. The wavelength of light in two liquids x and y is 3500 A
and 7000 A. Then the critical angle of x relative to v will be
((l) 60" Sin b, = —21: (/7) 45"

m (d) 15°

23. A light wave travels from glass to water. The refractive index
3 4

for glass and water are — and 2 respectively. The value of the

critical angle will be: ’ Sing, = 4|3

o . —— =R
/1 9\ 3 |
(@) sin” —) (h) sIn | (“) " O\

\ 2

!

4 5
(€)_sin o (d) sin’
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layers from the bottom side at an angle O = 307, The interfaces of the glass layers are parallel to each
other. The refractive indices of different glass layers are monotonically decreasing asn_ =n - mAn,
where n_1s the refractive index of the m" slab and An = 0.1 (see the figure). The ray is refracted out

parallel to the interface between the (m — 1) and m™ slabs from the night side of the stack. What is the

value ol m
UHAY YS9 (monochromatic light) GG n = 1.6 914 W49 | YHT %1 98 WS Fi9 H1 0l

(stack of glass l;a.\crw'ﬁfﬁﬁﬁr‘ﬁflnz Wyeamw st (o s Iz T ) 1 #1150
T R G B HE ® A F AYGaATE URie= n =n - mAn 9 H 92 @ B 98 m T

FaE n_ T3 An = 0.1 B 9 F (m - )" 7@ m" ¥ F g ] qHa T 8 9 SRR
A Fea 21 d|  m & 9F #7m ? [ JEE-Advance-2017]
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prism of refractive index n =+/2 . Light undergoes total internal reflection in the prism at the face PR

—_—

when a has a mimimum value of 457, The angle 0 of the pnism 1s : |.S1n4S = \FZ— Sin

arg | A YR ® U A F-99 (parallel beam) UF ®HEM EE 9 (right angled

inangular prism), f9# A9+ n=v2 2. % PQ 1 ¥ a 19 § Aafaa 2191 81 949 a F ~J4dH
OH 45° 7@ v 1 ey 1 PR 998 W 99 H{@EfTE 90ad9 (total internal reflection) a1 71 fusg &
F10 0 F1 T 7 & > 0O (JEE-Advance-2016]

N \ﬁ A‘-t- 40 +30 + 4S =180
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