


Diverging Lens = Concave

Plano-Concave Double-Concave Convexo-Concave
Lens Lens Lens




Converging Lens = Convex

Plano-Convex Double-Convex Concavo-Convex
Lens Lens Lens




A ray of light is an extremely
narrow beam of light.
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bbjects emit or reflec
1t rays in all directions:
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Reflection
5 (bouncing light)

Reflection is when
changes direction by
bouncing off a

When is reflected o
a ,it hits the -
at the same angle (the B ectod
incidence angle, 0,) as ray
reflects off the ‘

reflection angle, 0,).
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ensmaker’'s Equation

f =focal length
d_ = object distance
d. = image distance

if distance is negative the image is behind the mirror




Magnification Equation

h,  —d,
N = — =
hO

d

O

m = magnification
h. = image height
h_ = object height

If height is negative the image is upside down

if the magnification is negative
the image is inverted (upside down)




Refraction
(bending light)

Refraction is when bends as
passes from one into

When traveling thrc
passes into the - blc
refracted towards the

0,
When passes back @ 0.
into the it is refre :
from the =

mediums it Lenses
light




Enses

The first telescope, designed lenses light
faraway objects, into Galileo’s e concave lens

concave
lens

Light rays lens



Rules for Concave Lens
(Divergence)

|J of a dlvergmg lens will refract
'TJ'G ug t € nd travel in line with the

focal pomt.

An incident ray traveling towards the focal
point on the way to the lens will refract
through the lens and travel parallel to the
principal axis.

3. An incident ray that passes through the center
- of the lens will in affect continue in the same
direction that it had when it entered the lens.




Loncave Lenses

are thin in the mi
diverge (spread out).
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Concave Lenses
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cave Lens
(example)
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Concave Lens
(example)

optical axis

allel to the optical axis and refracts from the focal point.
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Concave Lens
(example)

/ comes in parallel to the optical axis and refracts from the focal point.
The second ray goes straight through the center of the lens.

light rays




Concave Lens
(example)

/ comes in parallel to the optical axis and refracts from the focal point.
The second ray goes straight through the center of the lens.

The light rs don’t converge, but the sight lines do.




optical axis




Your Turn
(Concave Lens)

opticataxi




for Convex Lens
(Convergence)

Anincident ray traveling parallel to the
principal’axis of a converging lens will refract
| e lens nd travel through the focal
on the oppo ite side of the lens.

incident ray traveling through the focal
int on the way to the lens will refract
ugh the lens and travel parallel to the
incipal axis.

3. An incident ray that passes through the center
| of the lens will continue in the same direction
that it had when it entered the lens.
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Convex Lenses

Convex lenses are thicke
the lens.



optical axis



Lonvex Lenses

Light ra optical axis



Convex Lens
(example)

ray

optical axis

optical axis



Lonvex Lens

optical axis

The first ray comes in parifl to the optical axis and refracts through the focal point.

ray ' lens



nvex Lens
(example)

Qptical axis

The first ray comes in parallel to the optical axis and refracts through the focal point.
The second ray goes straight through the center of the lens.

light rays



onvex Lens
(example)

Qptical axis

The first ray comes in parallel to the optical axis and refracts through the focal point.
The second ray goes straight through the center of the lens.

The light rays don’t converge, but the sight lines do.



Your Turn
(Convex Lens)
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Your Turn
(Convex Lens)
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I'hanks/Further Info

Faulkes Telescope Project:
Fundamentals of Optics: An I}

PHET Geometric Optics (Flash S

Thin Lens & Mirror imulator) b


http://faulkes-telescope.com/education/activities/worksheets/Light_Optics
http://faulkes-telescope.com/education/activities/worksheets/Light_Optics
http://phet.colorado.edu/new/admin/get-run-offline.php?sim_id=102
http://www.phy.ntnu.edu.tw/ntnujava/index.php?topic=48

