
Applied Optics  
Lenses and Mirrors 

A _____________________ is a piece of glass or plastic designed to __________ light in a particular 
way.     They come in three useful shapes: 

Flat or ____________ mirrors make images that are ____________, but ____________. 

They can only form ____________ images which are always ____________. 

A ____________ image can be focused on a screen and is always ____________. 

A ____________ image can only be seen by looking ____________ the mirror or lens. 
The second mirror type is called ____________ 

Concave mirrors are curved inward at the center and are known as ____________ 
mirrors, since light rays coming in parallel converge on a point called the 
________________________. 
Conversely, any light source place AT the focal point will bounce off the mirror and 
reflect out in a ____________   ____________.  Usefulness? 
These are the most versatile of the mirror types, as they can form many image types, 
depending on where the object is in relation to the mirror’s focal point. 

Ray diagrams show where images form 

The third mirror shape is a ____________ mirror 
Convex means curved ____________ at the center, like a pregnant woman’s belly. These 
are known as _________ mirrors, as they can only spread light out.  These can only 
form an image that is ____________ (right side up) and ____________.  These are valuable 
in seeing over a much ____________ area, but are a problem if you don’t realize they are 
convex and assume you are seeing a life-sized image. 

The mirror formula 

  

all distances are measured from the mirror 

The magnification formula 
      hi   =   di  = magnification 
      ho       do 

Object position Image Position Image Size Orientation of  Image Image Type

inside f

Between f  and 2f

at 2f

beyond 2f

 f = focal length 
di = distance to image 
do = distance to object

hi = height of the image 
ho = height of the object 
magnification is how many times bigger it looks

1 = 1  +  1 
f     di    do



A ____________ is a piece of glass or plastic designed to __________ They come in TWO 
useful shapes: 
Flat or PLANE lenses are called windows! 

Convex and concave lenses DO exist, and behave the oppositely of their mirror 
counterparts. 

A concave lens acts like a convex mirror did, producing only a smaller, virtual image. 

A convex lens acts like a concave mirror did, producing the multiple image types, so 
they are more important overall. 

Ray diagrams show where images form 

The mirror formula also works for lenses! 
As does the magnification formula 

We have a 8.9 cm lens 9.1 cm from a candle with a 3.2 cm flame.   How far away is the 
image forming?  How big does it look on the screen placed there? 

Visual Problems! 
If you are nearsighted, you suffer from ____________, and your eye focuses in front of 
your retina. 
We correct this with a ____________ lens. 
If you are farsighted, you suffer from ____________, and your eye focuses in back of 
your retina. 
We correct this with a ____________ lens 
Astigmatism and Loss of Accommodation are the other two main eye problems. 

For homework 
Do Problems C!

Object position Image 
Position Image Size Orientation 

of  Image
Image 
Type Use in real life

inside f behind lens enlarged erect Virtual

Between f  and 2f in front enlarged inverted Real

at 2f in front life-sized inverted Real

beyond 2f in front smaller inverted Real


