Solutions
Chapter 12

Problem 1
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If the incident ray is parallel to the final reflected ray
01+ 62 + 05 + 64 = 180°

The laws of reflection give
01 =0y, 03=0,.

Hence, from the first equation
205 + 205 = 180°

or
0o + 03 = 90°
But
0o + 05 = 90°
Hence,
5 = 03
Similarly,
s = 02
This means
05 + 06 = 90°

As the total angle in a triangle is 180°, this gives

67 = 90°



Problem 2

n18in 61 = n9 sin 0y

If ny is the refractive index of air, then n; = 1.00. Hence, for the glass

_ ngsinf;  1.00 X sin35.0° 153
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Problem 3

Incident light > X

From geometry it is seen that the critical angle is
0. =90° — ¢ = 60.0°.

If the refractive index of the liquid is n; and that of the glass is ng4, then

. . L ny
60.0°) =sinf, = — = ——.
sin( ) = sin 6. ny 152

Hence,
n; = 1.52 x sin(60.0°) = 1.32.



