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Chapter 36 
Image Formation 
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36.8 The Simple Magnifier  
•  The simple magnifier consists of a single converging lens. This device 

increases the apparent size of an object.  
•  Suppose an object is viewed at some distance p from the eye. The 

size of the image formed at the retina depends on the angle θ 
subtended by the object at the eye.  

•  As the object moves closer to the eye, θ increases and a larger image 
is observed.  

•  An average normal eye cannot focus on an object closer than about 25 
cm, the near point. Therefore, θ is maximum at the near point.  
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36.8 The Simple Magnifier  
•  To increase the apparent angular size of an object, a converging 

lens can be placed in front of the eye with the object located at 
point O, just inside the focal point of the lens.  

• At this location, the lens forms a virtual, upright, enlarged image.  
• We define angular magnification m as the ratio of the angle 

subtended by an object with a lens in use (angle θ) to the angle 
subtended by the object placed at the near point with no lens in 
use (angle θ0)  

4 



36.8 The Simple Magnifier  
•  The angular magnification is a maximum when the image is at 

the near point of the eye—that is, when q = - 25 cm.  

• Although the eye can focus on an image formed anywhere 
between the near point and infinity, it is most relaxed when the 
image is at infinity. For the image formed by the magnifying lens 
to appear at infinity, the object has to be at the focal point of the 
lens.  
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•    
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36.9 The Compound Microscope  
• Greater magnification can be achieved by combining two lenses 

in a device called a compound microscope.  
•  It consists of one lens, the objective, that has a very short focal 

length fo < 1 cm and a second lens, the eyepiece, that has a 
focal length fe of a few centimeters. The two lenses are 
separated by a distance L that is much greater than either fo or 
fe.  
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36.9 The Compound Microscope  
•  The lateral magnification by the objective is  

•  The angular magnification by the eyepiece for an object 
(corresponding to the image at I1) placed at the focal point of the 
eyepiece is  

•  The overall magnification of the image formed by a compound 
microscope is defined as the product of the lateral and angular 
magnifications:  

•  The negative sign indicates that the image is inverted. 
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Problems 
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