The Convex Lens


Apparatus: convex lens, metre rule [L16C]

1. Convex Lens Notes

In your note book write the heading ‘The Convex Lens’

DUNCAN (3rd Ed) Read pages 20 & 21 of the text book. Draw Fig 7.1(a) on page 20 showing how a convex lens converges a beam of light. Use the text book to explain the meaning of: (a) focal point; (b) focal length.

JOHNSON (2nd Ed) Read page 202 of the text book. Draw the second diagram down showing how a convex lens converges a beam of light. Use the text book to explain the meaning of: (a) focal point; (b) focal length.

BREITHAUPT (2nd Ed) Read page 183 of the text book. Draw Fig 14.4C showing how a convex lens converges a beam of light. Use the text book to explain the meaning of: (a) focal point; (b) focal length.
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2. Focal length measurement

Use a blank page of your exercise book as a screen. 

Place the lens in front of the page so that the lens casts a clear 

image of a distant scene like that shown in the diagram opposite. 

Measure, to the nearest cm, the distance between the 

lens and the page. This is the focal length (f) of your lens. 

Write in your note book:

The focal length of my lens was _____ cm. 

3. Near objects - magnifying glass

Place your lens on top of some text in your exercise or text book.

Slowly lift the lens up a few centimetres and notice how the image you see through the lens changes.

Find out how far you can lift the lens before the image goes out of focus.

Answer the following questions in your note book:

(a) Describe the image you saw when the lens was used as a magnifying glass. Your answer should state whether or not the image was magnified, the right way up and the right way around (unlike a mirror image).

(b) How did the image change as you lifted the lens up?

(c) What was the maximum height you could lift the lens before the image went out of focus?

(d) How does the maximum height compare with the focal length of your lens?

4. Distant objects (more than twice the focal length away)

Hold the lens at arms length from your eye, the distance from your eye must be at least TWICE the focal length.

Look through the lens at some distant object (e.g. another part of the school)

In your note book describe the ways in which the image is now different from what you saw when you used the lens as a magnifying glass.

5. Intermediate distance objects 

Hold the lens at arms length from your eye, the distance from your eye must be at least TWICE the focal length.

Look through the lens at an object that is one and a half times the focal length of your lens away from the lens (e.g. if your lens has a focal length of 10cm then this distance is 15cm)

In your note book describe the ways in which the image is similar and different from what you saw when you used the lens as a magnifying glass.

6. Short Sight

Place the lens about 1cm in front of your eye (or glasses).

You will now see the world as someone with short sight does.

Answer the following questions in your note book.

(a) What type of objects (in terms of distance) are out of focus?

(b) What type of objects are in focus?

(c) Are there any advantages of having short sight?

7. Extra Question(s): 

JOHNSON (2nd Ed) page 205 Q3

DUNCAN (3rd Ed) page 23 Q1, 2 & 3 (see pages 21 & 22); page 26 Q1, 2 & 3 (see pages 24 & 25)
BREITHAUPT (2nd Ed) page 189 Q2 (see page 185) 
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