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1. (a) (i) Principal focus is the point on the principal axis
to which rays that are close and parallel to the principal axis
converge to for a concave mirror or appear to diverge from for a
convex mirror after reflection by the mirror.

1,1 1
(i) Derivation of the equation, &%~ .

Consider a point object O on the principal axis of a concave
mirror.

From triangle OXC; @ = f — ot - 0)
From triangle CXL; @ =y — [

Equating equations (i) = (ii)

p-a=y-p
2=y+a
For small angles in radians; tan o ~ ¢,
2h _h _ h

tan f = f amd
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Read about the derivation of %75~ 7 for a convex mirror.

(b) A sextant is an instrument used to measure the angle of
elevation of heavenly bodies such as the star or the sun.
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m] First focus at the horizon H through the un silvered part
of the fixed mirror B using the telescope.
m] Then rotate the movable mirror until the image of the

horizon H' is seen to coincide with that of image of horizon, H.
At this point, the movable and fixed mirrors are parallel to each
other.

O Note the position of the movable mirror on the scale as
01
0 Rotate the movable mirror until the image of the star is
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seen to coincide with the image of horizon H.

O Note the new position of the movable mirror on the
scale as 0,.

O Calculate the angle of rotation, 0 from; 0 =0, -0,

0 The angle of elevation of the sun is 26.

(c) (i) Angular magnification is the ratio of the angle subtended
by the final image at the aided eye (when using an instrument ) to
the angle subtended by the object at an unaided eye (naked eye).

(ii) A Terrestrial telescope is a refracting telescope with an
intermediate erecting lens of focal length f, which is placed
between the objective lens and the eyepiece. The erecting lens
should be a distance 2f after the principal focus of the objective
lens and a distance 2f before the principal focus of the eyepiece.
Diagram of a terrestrial telescope.
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Given;

U=l.lem, f=1.0cm, f,=5.0cm, V.=30cm

Action of the objective; Action of theeye piece;
1 1 1 1 1 1

e _— = 4 —
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v, 10 11 U, 50 30

V, =11.0cm U, =6.0cm

separation of the lenses VO + Ue =11.0+6.0=17.0cm

(i)

Comp ound microscope Astronomical telescope
Used to view nearby | Used toview distant objects
objects

Has an objective lens of
short focal length

In normal adjustment, the
final image is formed at
the near point

Has an objective lens of
long focal length

In normal adjustment, the
final image is formed at the
infinity.

2. (a) Refractive index of a material is the ratio of the sine of
angle of incidence to the sine of angle of refraction for a ray of
light traveling from one medium to another of different optical
densities.

Or. It can also be defined as the ratio of the speed of light in one
medium to the speed of light in another medium.

Note: If medium 1 is a vacuum, then we refer to it as absolute
refractive index.

Absolute Refractive index of a material is the ratio of the sine
of angle of incidence to the sine of angle of refraction for a
ray of light traveling from a vacuum to a given medium.

(b)

When light travels from a
more  optically  dense
medium to a less optically
less dense medium, some
of it is reflected while a
bigger part is refracted.
The refracted ray is
brighter.
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