Properties of Visible Light---Guided Reading
Notes from Stemscopedia
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Key Terms: as you read through the Stemscopedia define each of the terms listed
below:

o Visible Light: I ' .
4\e range ot \Na\/é\ﬁﬂfﬁ\ns ot e\ectro —
macmekm cocation Ynet oar Q\/es can_Aeyech

. Spec‘rr'um

Te Vand of colors produced When Light
\s separated vt \vS  component waveléngrth

e Transmit:

0 pass Jﬁ\rmqh o Mmedium

e Refract:

0 bend oc c;‘mme c\\(“&&a&ﬂ oG a
\WaAVE

e Reflect:

Lo \nounce o

e Photons:
Da("nc\f@ of enecqgy that ¥rwvel alon
“he b\cc\’mfr\am’\ehc “Spectrum
e Frequency:
number of \WaVEs that Qass a g1veén
poiak in G given pemod OF - ime
o Pmsn1

& special lens Yhat s used ‘o 5g\)@(*que
white Wght 1nvo d\erent colofs
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. Elec’rr‘omai:le‘nc Spectrum:

e wavelengths ot electmmagnehc radiaha
O conhnudim ofzahl Kirvl

e Electromagnetic Wave:

Waves of visible and invisible (l°h¥~ Hhatdo
it Need o medium to travel fhrough butcan interact
Reflection: with seohds ) U oks L GASSES
OCLUls Wien_incoming ohotong Younce
of ¥he (Media they e COuUNTer
Scatterin
OLLQM(\g When yncoming ’)Y\O\"T)VH Q{?\QCJ\“ _
. all clirecheon offF Ve media-they encoun e
Refraction: _
aCCurs When \n(pming dhotons \pend as
thed encounter the medioc
Dis erswn ‘
M ocens when retraching whte Waht ean
Ve Seperated Nt A fferent Wave \engihs
Absorption:
occucs when W9 ht energy Yranster Yo and medwim
Diffraction:
occuls when \\c\h\f ey 30redds o« berdr
axouncl T’Y\&Q,dqe_ ot ol oWstack
Transmission:
occurs When \\Om‘v wave passes Yhrough
oL Medium

FAngle of Incidence: ")
ikdl wWhen a WC\I XS r@{kc{’(d ‘rom aSur\Cﬁ(@ “the Ql’lff’/f’ “E:
Qt incidence isthe angle between the ray and « lne 3

° An le of Reflection: perve ndtcalar o YTh e

NPT

fens (ay (s tefe cbed From & surface theangle drettech

isth ¢ am\e made Petweenthe reflecked vey and a Wie "
TmnSparem‘ Perpendiclar +o Yhe Shvie

an obieck [surfece Ynet allows all gt
Yo DASS %mugh
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e Translucent: : A
al - D\O"\Qc\" /5ur€a6e Yhat al \bw% o0mMme
\\C\Y\Bf Yo PQSS Wf@a‘\h - @‘O\eck appear fuzzy
o Opaque

_Q SMPHCQ at does not allow \wgh b
0 Dass ¥nfoudh

Guided Reading/ Note Taking As you read through the Stemscopedia—fill in the
blanks -these statements are key ideas that are important from the reading

> A__ OV VoW is a perfect example of how
Vysiole light is composed of a
SP eC“\%\ﬁu |48 of colors
> Light is made of ele C.J“-\Q m&ci (\é\‘\ G waves that do not need
a__(Nledium in which to ravel

Electromagnetic Waves

> Light is a combination of @\ QC\_(\ \ C and
\(Y\w N H}V\ c energy that travel as particles called
Shotons

> Each photon have different \/\/[/\\\/Q\ 6(\5\*“] along the
electromagnetic spectrum

> Inorder of decreasing wavelength :

‘(\’\a\(es\" " Radio wWaves -
T waveleng e e | | |
Y\\ah‘;;mcj %‘(&\;\\2\\/& E\ec‘rmmagnehc
4 J o \}?éb\& SPECLJ\T\MVY\
o O\ | -
o U\t violet Aaging Mackans
" Xﬁm\i \(\\:ac\u{ RD\‘
Wit | Gaming R wsing Xy guns
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» Inavacuum, all wavelengths travel at the same speed 5 00,7 000 m /5

(186,000 miles/second)

(> Electromagnetic waves with longer wavelengths have %

(4 other words fewer waves pass a given point each second.

> Electromagnetic waves with s \'\%P \‘E/r'

“‘Sma \\e‘ﬂ
obwer

N \3 héx frequencies, which means more waves pass a given point

Visible Light and Color

wavelengths have

frequencies, in

> _\igivle \\Cj ht is the only part of the electromagnetic spectrum

that human eyes can detect

> Visible light is made up of photons of different wavelengths ranging from about

L\ MY, to 10U ganometers (nm) -which is a billionth of a meter

> Visible light from longest wavelength to shortest wavelength

o RQ‘A longest wavelength

5 Omn\qe
- Nellow

o _ Green

o __ ©lue

o ___inidiqo
o __\holet

|

J

shortest wavelength

> Visible light can be SQ‘\‘DQX‘(&*‘@,C\

special lens called a "DV\ S

> As visible light PCK 5 ey

change in medium causes a change in the

from A\

AvCechien

Qoy & BV

into different colors using a

into the glass, the

and

39@-@(&
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> Q@ 'Q(“C(C,\j v\ causing the separation of white light into its
various color __ \N AV e\en % W is called
AiS Persion

Wave Behavior ‘ \
> When electromagnetic waves encounter surface of different MNeara , they
behave differently in :rhe form of:

P dure  © Sé‘d'éf\ief\‘ —_ gefleck in afl durechions
ot Yhe o Y(eviec \QDM e .o %
b a{i;m (9] o C 8{1\"()\(‘*' e \OQ,(\C\ axo uh d
: age 2 o Aispersé .. sepavate Crefrach) .
P o __QAbsocY - Yronster WN_a At medium
o Ay Bfrack . Spreading of bQﬂ@\_\Y\S
| T oaodnd Yhe edge
Reflection

> The most commonly observed wave behavior is (\Q ‘\:‘ \ Q’Ch on
o Example: \ 0o\A\ 1 W0 a ol
> Reflection of light waves occurs whenever a light waves __ S iesr o
surface and then __ YO DIANCES back
o The angle of vacidence equals the angle of
veflechion
o Draw a picture/model below ' i
ashiny surfaces Cefleck Dack W Pl e
. Aw\ ' surfaces Scafter \ght el
ohet  TTINRE ceflects all g T, finy colod LT
o

\(:??\EN A L @\ac absocos ol Lghnt \)(j\p&fﬁl&i?
WLQY\\*Q g > ) AQ’V\ﬂﬁ' is different from reflection in that
( (eS H:\;i eca \‘\T Q(\\(\%i light goes Vack  outin_al
e m(‘fM v directions J , ‘
> Reflection depends on ‘\"\e)(\’(/\(@ and_CO\DCT  of the
surface
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Shiny surface VQI‘V\LC\\S ‘OQCK \ \‘f\&ua\ ymMag e
Dull surfaces S Ca e \\gnt

White light __Ceflecks o\l waht

Rlack light 0050605 o\l \vght-

Red light _On\M_Cetlects [ ed

O O O O O

Absorption
» Not all light is reflected or scattered
o Black___ A0S0 ¢0S _all light
o Colored surfaces CASOINODY all wavelengths except for
the color ___ \C @ c\eck ed r
» Absorption occurs when all or some of the \1a ‘Y\'\‘ energy from
the light waves is TN Tered\ from one
medlum to another
> Certain i if\)‘m Q‘(\‘\_S reflect or W‘ﬂSm\\\ the
wavelength they cannot ANIIND) , making them appear in the

corresponding color

Law of Reflection
> Model of Law of reflection—draw and label (angle of incidence & angle of
reflection)

> The law of reflection states that the angle of A C\\C& eNCe is equal
to the angle of ceL\ecion
> Reflection of waves occurs when the energy strikes a boundary and returns the

energy back to the source.
o Example: seeing a hot-air balloon reflections on a still lake.---the light
strikes travels through the air to the lake allowing the image to be seen on
the lake's surface

f
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What Do You Think? . B
> Not all materials ,\s«‘\a nsmi light clearly

"é,/b o + cans parent objects allow all light to pass
WQ\Q(/;;, o Ayans\uscent objects only some light
< é-(c’ﬁ; o opaque surfaces do not allow light to pass
‘5\\:2/::&»90&;)“' e through them---it is either Glo€dTH acl by the surface of
\:“;'O.\a(/\‘* ¢ eflecked from it

5@,’\\ » Example materials that light waves can travel ’rhr‘oug_h are:

o Transparent: c\ear q\ass ( 8sheek f@rcv\-@:}gm’)
o Translucent: %‘WS‘WE( a\ass Lwer VG per}_ N

o Opaquer__Wood  Cokad4d pager - Toil )

Refraction: : TN
> A wave can also be JT‘\[’-\“ SMi \JVQ(\ through a
boundary, meaning that is WASSES through the

b@L{Y\C\CAT‘j from one medium to another.
> Most waves move at different 3\\‘\}@,(215\3 through different

Mecha | |
> Waves change 3'@@&(& as they X Cansmi t from
one medium fo another.
> Refraction causes \\Cjl Y\\‘ from the sun to spread out into
different cCol\o(Cs ___asit passes from air into new media, such as
Woker or % \ass
» Refraction through Concavé or
COoNNEX lenses allows correction of poor vision or magnification
of objects
> Refraction bends light cal

o Convex lenses make objects __ &P pPear c\oser ‘SI‘C\G Vf@w)
XY v o Y) ¥ oY MY oy
o Concave lenses spreads Ve ol
> Refracting telescopes use \enses to gather ___\ \an T from
distant sources and S\\'O CWUS that light through an eyepiece so that

distant object can be seen
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Diffraction .\
> Diffraction is when the \\?\’ h* wave pass through a
nacrow slit in a barrier—the waves spread out
‘ad cally
> Every day examplzjs of Diffraction
o Light passes through tiny ACOOVES on the surface of a
C Y™  andthelightis \SQ\PC\'\’HTQL"\ into a
Y OANDOW  of colors

o Used when producing special o\ o 9 TQ@\’\\ i images
such as 3ecun measure on identification cards
or__CredY caxdys’ . Or in supermarket checkouts scanners
that use holographic optical elements HO E that can read a

universal product code ( uvrc ) from any angle

Now that you finished reading and have completed the guided notes—take the time to
complete the Try Now (last page of the Stemscopedia) along with the Linking Literacy
Worksheefts.

This handout is meant to be a study guide for an upcoming test/quiz
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