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1.
 
2.
The diagram below shows four rays of light from an object O that are incident on a thin lens. The focal points of the lens are shown labeled F. The lens is represented by the straight line XY.

[image: image3.emf]
(a)
Define the term focal point.

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

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

(2)

(b)
On the diagram,

(i)
complete the paths of the four rays in order to locate the position of the image formed by the lens.

(4)

(ii)
show where the eye must be placed in order to view the image.

(1)

(c)
State and explain whether the image is real or virtual.

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

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

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

(2)

(d)
The focal length of the lens is 50.0 cm. Determine the linear magnification of an object placed 75.0 cm from the lens.

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

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

(3)
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(e)
Half of the lens is now covered such that only rays on one side of the principal axis are incident on the lens. Describe the effects, if any, that this will have on the linear magnification and the appearance of the image.

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

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

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

(2)

3.
This question is about a telescope.


The diagram below shows two lenses arranged so as to form an astronomical telescope. The two lenses are represented as straight lines.
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The focal lengths of the objective lens and of the eye lens are fO and fE respectively. Light from a distant object is shown focused in the focal plane of the objective lens. The final image is to be formed at infinity.

(a)
Complete the ray diagram to show the formation of the final image.

(2)

(b)
(i)
State what is meant by angular magnification.

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

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

(1)

(ii)
Using the completed ray diagram above, derive an expression in terms of fO and fE for the angular magnification of an astronomical telescope. Assume that the final image is at infinity.

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

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

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

(4)

(c)
When specifying an astronomical telescope, the diameter of the objective lens is frequently quoted. Suggest a reason for quoting the diameter.

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

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

(1)

4.
This question is about spherical aberration.


The diagram below shows the image of a square grid as produced by a lens that does not cause spherical aberration.

[image: image2.wmf]
(a)
In the space below, draw a possible shape of this image, as produced by a lens that causes spherical aberration.

(2)

(b)
Describe one way in which spherical aberration can be reduced.

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

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

(2)

(Total 4 marks)

5.
This question is about Chromatic aberration.

(a)

Define Chromatic aberration
.....................................................................................................................................

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

(1)

(b)
Describe one way in which chromatic aberration can be reduced.

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

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

(1)

