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1. Alightray is incident on the left vertical face of a glass cube of index 1.50, as shown in Fig. 1.
The plane of incidence is the plane of the paper, and the cube is surrounded by water of index 1.33.
At what maximum angle must the ray be incident on the left vertical surface of the cube if total

internal reflection is to occur at the top surface? (20%)
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Fig. 1

2. A positive meniscus (covexo-concave) thin lens (n=1.5) whose radii of curvature are 5 cm and
10 cm is positioned in contact with a plano-concave thin lens (n=1.6) of radius 6 cm. What is the

effective focal length of the lens system? Compute its power as well. (20%)
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3. Imagine two crossed linear polarizers with transmission axes vertical and horizontal. Now,
insert a third linear polarizer between them with its transmission axis at 45° to the vertical.
Determine the emerging irradiance before and after insertion of the third polarizer in terms of I;, the

flux density of incident natural light. (20%)

4. Consider the wavefront-splitting biprism system as shown in Fig. 2. Describe how it works and
derive an expression for the fringe separation (Ay) in terms of R, d, 6, n and A, provided that the

prisms (refractive index n) are very thin (6~1°). (20%)
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5. Two pinholes 1.5 mm apart are placed in front of a bright light source and viewed through a
telescope with its objective stopped down to a diameter of 4 mm. What is the maximum distance

from the telescope at which the pinholes can be resolved? Assume wavelength A=550 nm. (20%)



