Ch. 14:  Light Notes

Light is described as a particle and as a wave.  We are going to use the wave model.

Chart:  p. 521 Problem solving:  p. 523 (1-6)

http://www.lbl.gov/MicroWorlds/ALSTool/EMSpec/EMSpec2.html
Light is a component of the electromagnetic spectrum:  EMR spectrum and is considered a transverse wave.

(c)= speed of light  E= mc2
Wave speed = (wavelength) x frequency   v=(f

SI units:  v = m/s
(=m
f=Hz= (1/s)  T= period = (s)

Speed of light    c=(f     M = mega = 10 6  K = kilo = 10 3
Sound travels at 340 m/s in air

Light travels at 3.0 x 108 m/s

AM radio waves broadcast at 1 kHz = 1.0 x 103 Hz

FM radio waves broadcast at 1 MHz= 1.0 x 106 Hz

http://entertainment.howstuffworks.com/question78.htm
Radio Waves are the longest wavelength and the shortest frequency and have a wavelength ranging from a meter to a kilometer.  Radio waves are bounced off our ionosphere, which is a region of electrically charged particles above the mesosphere.   They level of the ionosphere changes in the evening and you can hear stations from farther away.

Microwaves:  used for radar, aircrafts, and of course microwave popcorn….

(Wait until the microwave alarm ceases before opening… this allows time for the microwave radiation to dissipate)

Infrared:  infrared photography, physical therapy, warming food at take-out places, inside your car on a sunny day, and greenhouse effect.

Visible Light: optics, microscopy, telescopes, optical astronomy

 ROYGBIV   red is the longer wavelengths… sunsets…

Blue are the shorter wavelengths… clear blue skies…

Green…. smack dab in the middle, the color of plants… hmmm

Night Sky:  

http://www.weatherunderground.com/sky/ShowSky.asp
UV:  ID fluorescent minerals, stamps, tanning and sterilization of surgical instruments…

Xrays- medical examinations… cannot penetrate lead

Gamma radiations:  examines bridges for structural flaws, radiation for cancer, and irradiates food.

Different kinds of radiation can penetrate different surfaces…

(Hence the movie signs)
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Brightness decreases from the square of the source.  If you move two times away from the light source only one quarter of the light falls on the object.

www.scilinks.org
HF2142  light

Problem solving:  p. 523 (1-6)

14-2 Flat Mirrors

Light always travels in a straight line through a uniform substance. (air, water, or in a vacuum)

Student laser demo:  air, water, and bounce off of a mirror

Reflection:  the turning back of an electro-magnetic wave at the surface of a substance

The texture of a surface affects how it reflects light.

Diffuse light is reflected in all directions such as paper, cloth, and unpolished wood

Specular light is reflected in one direction only… mirror, or calm water surface

http://www.glenbrook.k12.il.us/GBSSCI/PHYS/Class/refln/u13l1d.html
Law of Reflection of light:  incoming and reflected light angles are equal

Angle of incidence is the angel between a ray that strikes a surface and the normal to that surface at the point of contact

Angle of reflection is the angle formed by the line normal to the surface and the direction in which a reflected ray moves

Normal:  the perpendicular line to the surface.  The angle is 90 degrees - (
Flat mirrors are the simplest mirrors

(q)Image distance is the distance the image appears to be behind the mirror’s surface 

(p) Object distance is the distance the image is in front of the mirror’s surface

www.scilinks.org   HF2143  Reflection of Light and Plane Mirror Ray Diagram

14-3 Curved Mirrors

Concave spherical mirrors:  an inwardly curved, mirrored surface that is a portion of a sphere and that converges incoming light rays

Real image:  an image formed when rays of light actually intersect a single point

Mirror equations:  (1/p + 1/q = 2/R)  

                             (1/p + 1/q = 1/f)



         ( M = h’/h = -q/p)

(R= radius of the curvature)

(f = focal length)

(M= magnification)

(h= height of object)

(h’= height of image)

upright = + positive and is a virtual image

inverted= - negative and is a real image

Ray diagrams have rules for drawing reference rays

Ray 1:  parallel to the principal axis and through the focal point f

Ray 2:  through the focal point f and parallel to the principal axis

Ray 3:  through the center of the curvature and back along itself through C

Ray diagrams: 

http://physics.bu.edu/~duffy/PY106/Reflection.html http://www.glenbrook.k12.il.us/GBSSCI/PHYS/Class/refln/u13l2c.html
http://www.glenbrook.k12.il.us/GBSSCI/PHYS/Class/refln/u13l4b.html
Convex spherical mirrors: an outwardly curved, mirrored surface that is a portion of a sphere and that diverges incoming light rays

Light rays diverge upon a reflection with a convex mirror forming a virtual image that is always smaller than the object

Parabolic mirrors:  

14-4:  Color and polarization

