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Physics i
Waves
‘A wave is a method of transferring energy from one
4
place to another. |

Wave - a disturbance that propagates through a -
medium or space. |

Wave pulse - a non repeated disturbance such as a
single crest.. '

" Continuous wave - periodic succession (oscillation)
of positive and negative pulses.
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Physics
Waﬁes

Pericd, T : +the shortest time
inferval during which the
motion of the wave repeats
itSelf-

Unit.a seconds/one cycle
%Préquency, £ = the number of
cycles per second
P O § o B B ol cycles /one second

H = (Hexrt =)

e

The distance between two
points where +the wave repeats
itself is called the

wavelength, A. ( Lambda )
"High'" points on the wave are
called crests.

"row'" points on the wave are

called troughs .

Assuming the velocity of a
wave 1is constant, and using
the eguation v = a/ ., the
velocity of a wave <can be

calculated using.- - -
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Physics
wWaves
There are three types of waves

1 . Mechanical waves — watexr,
sound, and sSpring waves .
Newtonian mechanics describe
mechanical waves. These waves
reguire a medium.

2. Electromagnetic waves —
radio, X—rayvs, Jlight waves.
No medium is needed for these
waves . These waves travel at
the speed of 1l1ight; 3.0 x 108
m/ s .

i Matter waves — guantum
mechanics describe matter
waves .

There are two seperate types
of mechanical waves

a . Transverse waves : the
rarticles of the medium
vibrate perpendicularly to the
direction of the motiomn of
wave .

o2, longitudinai waves : the

particles of the medium move
pPparallel to the direction of
the wave. '

(surface waves a mixture of
both ) '
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Wave pulse a single disturbance (wave crest W1th an
amplitude)
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Example 4

A traveling wave pulse moving to the right on the x axis is
represented by the wave equation below. What does the
wave pulse look like at t =0 and t = 1 seconds?

What is the velocity of the wave crest?
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66 ‘Electromagnetic Spectrum
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Physics
wave Interference

when two waves meet each
other, while both are

traveling through a medium,
interference can occur -

The resulting "wave' can be
described using the principla
of superposition. .

The displacement of a medium
caused by two or more waves 1is
the algebraic sum of the
displacements caused by the
Tindividual waves.

CcConstructive interference :
wave displacements in the same
direction, resulting wave has
a largerxr amplitude .

Destructive interference:

wave displacements (A) in )
opposite directions, resulting
in a node (zZzexro

260  Waves and Energy Transfer
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R@flecti@m.
Reflection: A wave pulse that
strikes a barriexr is
reflected. A l1line drawn at. =
right angle teoe the surface is
called the normadl. ‘
g #
N\
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The angle .-'between Cthe inc :Lde'nt
wawve and the ‘nmormal is called
tihre angle ‘of :an:.l_dence =

Tihhe angle between'the.
reflected .wave'and the normal
is called the angle of
reflectlon '

The law (Df r,eflectlon- ..." %

+the angle of :anzl_denc::e equals
the angle of reflectlon *




Physics
Refractlon

wWwhen wawves move from one |
medium Lo another they are ’
refracted (bent ) . The bending
As caused by the different

veloc1ty the medlum allowso

! .
| Normal

SsSnell s Law°;° a certain

suubstance has an index of
-r@fractlon, The angle of

incidence and the angle of
refractlon are related by the

expre551on;_

(nl)Sln(af) = (Q;)Sin(ﬁé
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Physics

Diffractiorn.

when waves encounter a barrier
with a small opening, waves

bend around the edges of the

opening Tt o form small circulaxr
waves that spread out.

This phenomenon 1S called
AdAiffractiormn.

T Ltwo openings are used, a
diffraction pattermn is created

P

that. shows constructive and
Aostructive imterference.
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Physics
Optics
Mirrors & Lenses

1. Plane Mirror- flat, smooth mirror that reflects light in all
directions. o

Objeét - a source of diverg'ing light rays. An object is
either luminous, or artificially illuminated (lights). |

A plane mirror produces a virtual image.

Image - the point where rays of object intersect.

Real image - rays of Hight actually converge at 4 spot
ned there:!) : -

(image is formed

Virtual i image - rays of light do not actual]y t, -
appear to ongmate from a spot (image appears to be therel)




Concave and convex mirrors / LCWS
Center of curvature geometnc center of mirror or Iens
= Radius of curvature— distance from center of curvature to
mlrror/lens : '
-~ Prmcrple axis - line drawn ﬁ‘om center of Imrror/]ens
through the center of curvature. = ¢ =
~lFocal length - C/2- (Center of curvature dmded by two)
Where rays ﬁom dxezma eibjeci
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Optics

Ray diagrams for 1. concave/convex mirrors
2. convex lens

concave — ° convex ——

oram, and locate image.

Two steps to draw ray dia

- STEP 1 Draw ray 1 leaving the top of the object m vmg
parallel to the principle axis. This ray strikes the boundary,
and then reﬂee’is ox reﬁaeﬂs tﬁmmgh the focal pmtﬂ

STEP 2 Draw ray 2 leavmg the top of the object moving
through the focal point on its way to the boundary. This
ray strikes the mirror or lens and then reflects or refracts
parallel to the principle axis. |

Where ray 1 & ray 2 intersect, is where the image is
located.
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Physics
Concave Lenses

| Rule for drawmg ray dlagrams for concave lenses
" 1 Draw ray ﬁom the top of the object, through the
center of the lens. This ray continues in a straight lme
through the lens and the opposne sxde R i

2. Draw ray 1 pa:allel to the pnnciple axis , stnlﬂng the
The ray reffacts @ a way that @appears to come from
the fecal pomt on ﬂ?asame side as;he object




