Convex Lens Magnification Experiment


Apparatus: 
Convex lens, lens holder, illuminated ‘A’ object, power supply set at 12V, screen, metre rule [L16A]
Diagram:
Procedure:
1. Find the approximate focal length of your lens by focussing a distant scene onto the screen and measuring the distant between the lens and the screen.                

Focal length = _________________
2. Measure the height of the ‘A’ in the illuminated object. This is the object size ‘O’ = ____________ mm.
3. Set up the apparatus as shown above with an initial object distance, u of about 
twice the focal length of your lens.

4. Move the screen until a clearly focussed, upside down image of the illuminated ‘A’ 
can be seen on the screen. 

5. Measure the object, u and image, v distances. 

6. Measure the height of the ‘A’ image. This is the image size ‘I’.

7. Calculate:

(a) image distance divided by object distance      = 
v







u
(b) magnification = image size divided by object size     = 
m    = 
 I









O

8. Enter your measurements and calculations in the first row of the table opposite.

9. Repeat stages 3 to 8 for the following object distances:

If your focal length is about 10cm use: 12cm, 14cm, 16cm, 18cm, 30cm & 50cm.

If your focal length is about 15cm use: 18cm, 21cm, 24cm, 28cm, 45cm & 75cm.
If your focal length is about 20cm use: 24cm, 28cm, 32cm, 36cm, 60cm & 100cm.

Results table:
	object size ‘O’ in mm
	image size ‘I’ in mm
	object distance ‘u’ in cm
	image distance ‘v’ in cm
	v
u
	m = I
       O

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


Questions / Conclusion:

Use your results table to answer the following questions:

DO NOT CLEAR AWAY YOUR APPARATUS.

(a) What happens to the image distance when the object distance is increased?
(b) What happens to the size of the image when the object distance is increased?

(c) When is the magnification about one?

(d) When is the magnification greater than one?

(e) How is the magnification related to the object and image distances?

Further Experiments / Measurements:

1. Obtain the largest possible image of the illuminated ‘A’. 

You may use other surfaces as the screen (e.g. the ceiling or wall)
Measure the OBJECT distance in this case.

What is it nearly the same as?

2. Obtain the smallest possible image of the illuminated ‘A’. 

You should use the screen again. 

Measure the IMAGE distance in this case.

What is it nearly the same as?

3. Place the object nearer to the lens than its focal length.

Can you obtain an image?

Questions from the text book:

AQA PHYSICS: page 254 Summary questions Q2; Exam style questions Q2

JOHNSON (2nd Ed): page 205 Q6 (see page 204)

BREITHAUPT (2nd Ed): page 188 Q1 (see pages 186/7)

DUNCAN (3rd Ed): page 23 Q1, 2 & 3 and page 26 Q1, 2 & 3
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