FOCAL LENGTH AND REFRACTIVE INDEX OF A LENS

AIM:

[image: image1.bmp]The aim of this experiment is to determine the focal length (f) of a convex lens and its refractive index.

YOU WILL NEED:

A 10 cm focal length bi-convex lens, an optical pin (or long (8 cm) thin nail), ruler, plane mirror, sheet of matt black paper, light source for illuminating the apparatus (an adjustable desk lamp is ideal), retort stand, boss, clamp, cork

WHAT TO DO:

(a) Setup the apparatus as shown in diagram (a) with the lens on the mirror and with the pinhead vertically above the centre of the lens. Move the pin up and down until there is no parallax between the pin and its inverted virtual image formed by reflection from the plane mirror and refraction by the lens. Measure the distance between the pin and the centre of the lens. This is the focal length of the lens (f).

Note: traditionally the point of the pin has been used to locate the image but this means that it could be near the experimenter’s eye. For safety stick the point of the pin in the cork and locate the image using the head. It is still possible to obtain an accurate reading using this method.

ANALYSIS AND CONCLUSION:

Record the value of the focal length. Repeat the experiment three times, moving the pin form the final position between each reading.

WHAT TO DO: 

(b) Set up the apparatus as shown in diagram (b) with the lens resting on the piece of matt black paper. Place the pin so that it is roughly half the focal length from the lens. Use the lamp to make sure that the pin is well illuminated.

Move the pin up and down until there is no parallax between the pin and its inverted virtual image formed by reflection from the lower face of the lens (A).

Record the distance (d) of the pin from the centre of the lens. Repeat the readings.

Turn the lens over and make a similar set of measurements using face B as the lower face.

ANALYSIS AND CONCLUSION:
Use your results to calculate the refractive index of the glass of the lens.

When the pin has no parallax with its image the virtual object distance is -rA and the image distance is d.

These quantities are related by the equation for a lens: 1/u + 1/v = 1/f

1/-rA + 1/d = 1/f

From this equation rA may be found since d has been measured and f is known from part (a).

The equation for the focal length (f) of the lens involving its refractive index (n) and the radii of curvature of its two faces (rA and rB) is:

1/f = (n – 1)(1/rA – 1/rB)
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Note: Diagrams not to scale relative to each other
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