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Unit 10-   Mirrors and Lenses

I. Mirrors
3 types  a. Plane mirrors b. Converging mirrors c. Diverging mirrors

A.  Plane Mirrors:
a. All light rays will be reflected from the mirror in the same way
NOTE:  All mirrors reflect rays in accordance with the law of
 Reflection
Rules for images:    2 rules
1. Images in plane mirrors 
a. Appear behind the mirror the same distance  that the 
Object is in front
b.   Will be the same size as the object
c. Will be reversed right for the left
d. Will be a virtual image and will be erect
B.  Converging mirrors:
A concave mirror in which parallel rays when reflected will converge. (cross at some point)
[image: http://upload.wikimedia.org/wikipedia/commons/thumb/4/43/Concave_mirror.svg/758px-Concave_mirror.svg.png]
Terminology
	Focal point:  (F)  the point at which rays converge and 
	         intersect .  Halfway  between the center of curvature 
                and the vertex of the mirror.
	Center of curvature: (C)  the center of the circle if the mirror 
                       was extended  to form a circle
Vertex:  the geometric center of the mirror
Principle Axis:  an imaginary line extending from the vertex to 
                           the center of curvature



[image: http://whs.wsd.wednet.edu/faculty/busse/mathhomepage/busseclasses/apphysics/studyguides/chapter2425/graphics/Fig-24-39.gif]
For Converging mirrors you can have
	Real or Virtual images
	Images smaller, larger , or the same size as the object
1. Draw a line from object parallel to the PA then thru F
2. Draw a line from object thru F then reflected parallel to the PA
3. Draw a line to the pa then reflected according to the Law of reflection
4. Where they intersect  will be where image is formed

C.  Diverging mirrors:   (Convex mirror)
A convex mirror in which parallel rays will diverge 
That is spread out..

		Images formed by diverging mirrors are always 
a.  Virtual
b.  Erect
c. Smaller than the object 
[image: http://www.syvum.com/iosundry/squizzes/physics/mirror6.gif]

Finding distance  and size of images in a mirror

If the objects distance and the Focal length are known we can calculate  the position of the image in a mirror

1    +   1   = 1
do        di     f  



Ex.
			Where is the image formed by a converging mirror if the  object is at  10cm and the focal length of the mirror is  5cm?







Calculating magnification:
	The ratio of the image size to the object size is called 
	Magnification.
					Si  = size of image  So= size of object
					di =  distance of image do= distance of object
		Si    =  di
		So	     do	

Ex.   What is the size of the image and distance if   the  object is  10cm away from a mirror with a F = 3cm?


Pg 301-303   prob   1-10    old
Pg 306  prb 11-14 old

Where will images appear for concave mirrors?
1.  Object is between  C and F 
Image 
a. Appear beyond C
b. Be larger
c. Be real
d. Be inverted
2. Object beyond C   the image will…
a. Appear between F and C
b. Be smaller
c. Be inverted 
d. Be real
3. Object at C, image will
a. Be at 2F
b. Same size
c. Inverted
d. Real

Spherical Aberration:
	In perfectly spherical mirrors, rays that strike the mirror along
 the outer edge miss the focus.  Therefore the image formed
 is fuzzy.
[image: Center ray from short object reflect off concave mirror.][image: http://www.4physics.com/images/x.gif][image: Center ray from short object reflect off concave mirror.]

[image: http://www.physics.upenn.edu/balloon/gif/spherical_aberration.gif]
Real vs  virtual images 
	Virtual image:  (formed by convex, concave, plane mirrors)
		Light rays do not pass through
		Image is appears behind the mirror
		Image is reversed right to left
		Image is erect
	Real image( formed only by concave mirrors)
		Light rays pass through image 
		Image is inverted


Lenses:     Converging and diverging 

   Converging lenses( convex)
	Lens that is thickest at its middle
	Cause rays that are approaching parallel to the principle axis
 of the lens to converge at the focal point due to refraction.

[image: http://www.physics.upenn.edu/balloon/gif/convex_lens.gif]

		[image: http://www.antonine-education.co.uk/Physics_A2/options/Module_5A/Topic_1/Ray_1.gif]

The focal length depends on the shape and index of refraction of the lens
1. Shape: thicker in the middle more refraction so shorter F
2. More optically dense, more refraction
Symmetric lenses have focal points  on both sides of the lens
 [image: Converging lens, source between one and two focal lengths.]



IMAGES FORMED BY CONVERGING LENSES
Object is 
a. Beyond 2F
a. Image is   between F and 2F
b. Real and inverted 
c. Smaller than the object
b. Object at 2F
a. Image is  at 2F
b. Real and inverted
c. Same size as object
c. Object between 2F and F
a. Image is  beyond 2F
b. Real
c. Inverted 
d. Larger than object
Real images in converging lenses
1. Draw a ray parallel to the principle axis. It will pass through the lens and go thru focus on opposite side
2. Draw a ray from object that passes through focus then the lens and will run parallel on the other side
3. Where they cross  is where the image is formed .
[image: http://www.physicsclassroom.com/class/refrn/u14l5da2.gif]



Virtual Images fromed by converging lenses
1. Erect 2. Virtual 3. Larger
[image: http://myslu.stlawu.edu/~jmil/physics/labs/152_lab/setup_manual/blackboard/gifs/converging_lens_virtual.gif]
Diverging lenses :
	Concave lenses : thinner at the center : light rays diverge
Images formed are always  1. Virtual  2.  Erect 3. Smaller 
[image: http://www.pa.msu.edu/courses/2000spring/phy232/lectures/lenses/virtual_image.gif]

CHROMATIC ABERRATION : 
	As light passes through a lens, different λ of light are refracted at slightly different angles. Any objec observed thru a lens appears ringed with color 
Chromatic aberration limits the sharpness of the image
Some lenses can be treated with a substance that has a different index of refraction .  this cancels the chromatic ab.  These lenses are called achromatic lenses.
[image: http://4.bp.blogspot.com/-dYiUaQYDZNk/TYB79TV0zNI/AAAAAAAAAJ4/dUIbz1_iXcg/s1600/500px-Chromatic_aberration_convexsvg.png]


[image: http://www.math.ubc.ca/~cass/courses/m309-01a/chu/MirrorsLenses/converge-diverge.gif]
How the eye works: 
For a normal eye, the image is formed on the retina.  It is real and inverted.  
What happens for people that are nearsighted or farsighted?
[image: http://www.nei.nih.gov/health/cataract/macula.gif] [image: http://legacy.owensboro.kctcs.edu/gcaplan/anat/images/Image483.gif]
). Focus 
A). For far-sight (seeing things far away) the lens is relaxed  
         Eye is preset   to farsightness is caused by loss of elasticity).
B). For near-sight (seeing things near to by) the lens is bent.
	[image: bullet]
	contraction of cilliary muscles



[image: http://www.tutornext.com/system/files/u87/Fig.3.6.GIF]
The lens of the eye helps the cornea focus light on the retina. Because the lens can change shape, it is capable of helping the retina focus on distances near and far.

The vitreous( vitreous humor) is a clear jelly like substance that acts as filler because it fills the inside of the eye between the lens and the retina. The vitreous is composed mostly of water and makes up two thirds of the eye's volume.
[image: http://www.tutornext.com/system/files/u69/Fig.3.7.GIF]
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[image: https://rmscharf.ipower.com/Refractive%20Errors.jpg]
image4.gif




image5.gif




image6.gif




image7.gif




image8.gif
Extended f
Object

Extended

Image





image9.gif
Lensaxis

Princigal focus

Principal axis

Focd Iength




image10.gif
28"

Optical Axis





image11.gif
Object





image12.gif




image13.gif




image14.png




image15.gif
T
Direction of Light

Converging Lens

Diverging Lens





image16.gif




image17.gif
Nearly parallel rays
from distant object

(a) Lens is flattened for distant vision

(Copyright ©2001 Benjamin Curmings, an imprit of Addison Wesley Longman, Ic.




image18.gif




image19.gif
o) . Elengated
‘ eyeball

(a)

o]

Far point of myopic eye

(b)

Far paint of myopic eye

(e)

Fig. 3.6 Near-sightedness and its correction




image20.gif
N

Near point of 25cm
defective eye

}
1

Near point of 25 I
defective sye em

(©

Fig. 3.7 Farsightedness and its correction

Short
eyeball




image21.jpeg
 Comea
Gomea
Optic.
nerve
Lignt
etna Emmetropia A Retna Myopia B
Comea Comaa
Light Light
) Retina
Retna Hyporopia C Astigmatism D
Lons

| Comea

Rtina
Presbyopia E




image1.png
—— Hard surface

Light comes
from this side \

Focal lengt

Principal

Center of Focus
curvature (F) axis
(2F)
Reflective

surface




image2.gif
8j0J/$)004g - UOSWOYL €002 @





image3.gif




