Solutions

2.1 About 20 Hz to 20 000 Hz.

2.2 Higher frequency raises pitch; larger amplitude raises loudness.

2.3 Angle of incidence = angle of reflection (measured from the normal).
2.4 (P) sinr =sin30°/1.5 = 0.5/1.5 = 0.333; r = 19.5°.

2.5 (P) A convex (converging) lens.

3.1 (P) Total distance = 1500 x 8.0 x 107> = 0.12 m; the pulse travels there and back,
so depth = 0.06 m = 6 cm.

3.2 (P) The fibre’s glass core is denser than its surroundings; light strikes the fibre
wall above the critical angle and is totally internally reflected at each bounce; repeated
reflections carry the light along the whole fibre, even around gentle bends.

3.3 (P) Magnification = 5/2 = 2.5; the real image beyond the focus is inverted and can
be formed on a screen.

3.4 (P) The ray hits the first mirror at 45°, reflecting up (i = r at each mirror); it then
reflects off the second mirror at 45° to travel horizontally again; each mirror forms a
virtual image — the pair returns an upright, laterally correct view along the shifted path.
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