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TUTORIAL SHEET: 7
Geometrical Optics

In figure, P is a point source of light. If the distance of P from:the tenter O of th

by Fermat’s principal; Cos68/2=3/4. £
Consider a lens of thickness lcm, made of a material of refractive index 1.5, placed in air (refractive
index of air=1). Let the radii of curvatures of the two surface be +4cm and —4cm (negative sign

determine the focal length and the

Surface is 0.8r and if the light ray starting from P and after being reflected at rea int Q, @

Ans. (0.9167 - 0.240), f=4.2cm, 0.35¢m, -0.35¢m
0.6667 0:9167)
Consider a system of two thin lenses as shown in figure For a lcm tall object at a distance of 40cm -
from the convex lens, calculate the position and size of the image.

Ans.: v=-14.5cm, 1/2:2cm
Consider a sphere of radius 20cm of pu=1.6. Find the position of paraxial focal point ®L
Ans. V=0.67cm. =

Ans. F=8.61cm, fi= ~15.lem

spherical aberration of 1.8 em. If
on.

(Ans.: 0.2cm).
The spherical aberration of a lens is given by x = h¥f @ is a constant. Compare the aberration in the
following three cases:

(i)YWhen central zone h=0to 5 mm is used.

(i) When peripheral zone h=10 mm to 12mm is used.
(ii))When the whole lens h=0 to 12mm is used.

State Fermat’s principle. Apply it to get the laws of reflection from a plane surface.

A lens with spherical surfaces and aperture of diameter 6em shows

the central portion of diameter 2cm alone is used, deduce the aberrati

(Ans. 35:44:144)

(2002)
part on the axis of symmeiry.
first lens. Find by the matrix

Two thin convex lenses of focal length 0.2m and 0.1m are located 0.1m a
An object of height 0.091m is placed at a distance o7 5.2 fivin the
method, the position and the height of image.

nce of Sem. If the focal
, find for the combination (1) the focal length (i1) the power  (iii) the
position of the principal points.

(2009
‘ranslation of a paraxial ray while
matrix if the ray is initially detined

What do you understand by paraxial rays? Show that the cffect of

travelling along a homogeneous medium is represented by a 2 x2
by a 2x1 matrix.

(2005)
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