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Cell Structure 2.1.1

Learner resource 3 Magnification Formula  
 Calculations Guidance Sheet

MAGNIFICATION = IMAGE SIZE / OBJECT SIZE

M = I / O

Exam questions that require you to use the ‘Mio’ formula generally provide an image, which may be a 
photomicrograph taken with a light or electron microscope, or a diagram.

	  

In order to use the formula, you have to have two pieces of information, so as well as the image (which you 
measure yourself with a ruler). The question must tell you either:

• the magnification  OR
• the real object size.

In the diagram of the animal cell above, the magnification is x4000.

Fig 1.1 Diagram of an animal cell
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The triangle arrangement of the magnification formula shows us that the image size must be divided by either 
the magnification or the real object size, whichever is given to you. However, it is essential that the image size 
and object size are in the same units. Generally, microscopic structures are measured in micrometres (µm) but the 
smallest unit available for measuring the image on the paper is with a ruler in millimetres. So, follow these golden 
rules :

1) Measure the image in millimetres. 

2) Multiply the measured image size by 1000 (to convert it to 
micrometres). 

3) Divide this image size by the second term given, either the 
magnification or the real object size.

Complete the following table concerning organelles on Fig. 1.1.

Name Length / µm

B

C

D

E

Fig. 1.1 was originally presented on an exam paper with just its scale bar. To find the length of a structure such as a 
microvillus at the top of the cell with only the scale bar to help, two steps need to be carried out.

• First the scale bar is measured (image) and divided by 20 µm (object) to find out the magnification of the 
diagram (x4000). Check this for yourself.

• Then, follow the golden rules and measure the microvillus in millimetres, multiply by 1000 to convert to µm, 
and divide by the magnification.

length of microvillus .................................................................
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