
AP 2 Optics: Thin Lenses WS 3 

Name: ________________________________________________________ Period: _________ 

In the far, far future, essentially all matter will have returned to energy. 

But because of the enormous expansion of space, this energy will be 

spread so thinly that it will hardly ever convert back to even the lightest 

particles of matter. Instead, a faint mist of light will fall for eternity 

through an ever colder and quieter cosmos. --Brian Greene 

1. A diverging lens (a) must have at least one concave surface, (b) 
always produces a virtual image, (c) is thinner at its center than at the 
periphery, or (d) all of the preceding.  
 
2. The image produced by a diverging lens is always (a) virtual and 
magnified, (b) real and magnified, (c) virtual and reduced, or (d) real 
and reduced.  
 
3. Can a converging lens ever form a virtual image of a real object? 
If yes, under what conditions? Prove it by sketching a ray diagram. 
 

 

 
 
 
4. How can you quickly determine the focal length of a converging lens? Will the same method work 

for a diverging lens?  
 
 
 
 
5. An object is placed 50.0 cm in front of a converging lens of focal length 10.0 cm. What are the image 

distance and the lateral magnification? 
 
 
 
 
 
6. An object placed 30 cm in front of a converging lens forms an image 15 cm behind the lens. What is 

the focal length of the lens? 
 
 
 
 
7. A converging lens with a focal length of 20 cm is used to produce an image on a screen that is 2.0 m 

from the lens. What is the object distance? 



8. An object 4.0 cm tall is in front of a converging lens of focal length 22 cm. The object is 15 cm away 
from the lens. (a) Use a ray diagram to determine if the image is (1) real or virtual, (2) upright or 
inverted, and (3) magnified or smaller than the object. (b) Calculate the image distance and lateral 
magnification.  

 
 
 
 
 
 
 
9. And object is placed in front of a biconcave lens whose focal length is 18 cm. Where is the image 

located, and what are its characteristics, if the object distance is (a) 10 cm and (b) 25 cm? Sketch ray 
diagrams for each case.  

 
 
 
 
 
 
 
 
 
 
 
10. An object 5.0 cm tall is 10 cm from a concave lens. The resulting image is one-fifth as large as the 

object. What is the focal length of the lens? 
 
 
 
 
 
 
11. An object is placed 40 cm from a screen. (a) At what point between the object and the screen should 

a converging lens with focal length of 10 cm be placed so that it will produce a sharp image on the 
screen? (b) What is the lens's magnification? 

 
 
 
 
 
 
 
12. With a magnifying glass, a biology student on a field trip views a small insect. If she sees the insect 

magnified by a factor of 3.5 when the glass is held 3.0 cm from it, what is the focal length of the 
lens? 

 


