Past Question –Lenses and telescopes –June 2004

In an experiment to find the focal length of a convex lens, light from a distant, bright, white light source is focused onto a screen.

(i) A focused image is formed on the screen when the distance between the lens and screen is 0.10 m. Calculate the power of the lens.

.......................................................................................................................................

.......................................................................................................................................

(ii) This image has a purple edge. What is the name of the effect producing this?

..............................................................................................................................................

(iii) Complete Figure 1 to draw a labelled ray diagram to show how this effect occurs.
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3 (a) Draw a ray diagram to show the path of two rays, parallel to the axis, through a Cassegrain telescope, as far as the eyepiece.

(2 marks)

(b) The UKIRT is a Cassegrain telescope capable of detecting both infrared and visible radiation. It has an objective diameter of 3.8 m.

(i) Calculate the resolving power of this telescope for infrared light of wavelength 2.0 μm.

.......................................................................................................................................

.......................................................................................................................................

.......................................................................................................................................

(ii) Explain why the resolving power of this telescope is better in the visible region than in the infrared region.

.......................................................................................................................................

.......................................................................................................................................

....................................................................................................................................... 

.......................................................................................................................................

(4 marks)

(c) To reduce atmospheric absorption problems, the telescope was built at the top of Mount Mauna Kea in Hawaii.

(i) What, in the atmosphere, is responsible for absorbing infrared radiation?

.......................................................................................................................................

(ii) The spectrum of light from a star can be used to determine its temperature. Explain why this absorption can lead to errors in the value.

.......................................................................................................................................

.......................................................................................................................................

.......................................................................................................................................
