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" Nature of Light

Anew theory for the nature of light:
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EXAMPLE 5.1

B .
 Find the distance (in mi) traveled by an X ray in 0.100s.
2251 Fdlatr Q.%ﬁ.\ argeily Yt . :
Data:
Oloel
¢ = 186,000 mifs
t=0.100s
s =7
. Basic Equation:
- auwlw Ui allaly
s=ct

Working Equation: Same
Substitution:

s = (186,000 mi/s) (0.100's)
= 18,600 mi
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EXAMPLE 5.2

mza the m.mmcsz of a light wave with a <<m<m_mzm§ of 500 X 1077 m \
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Reflection
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We say light is \mmmnumo. when it is returned Smm the BmQTBHwB
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Image formed _o< plane mirrors
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Image formed _o< concave mirrors
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The Mirror Formula
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AN agmnﬁ 0.0 cmin ﬁﬂmﬂﬁ ofa nobwamox mirror for rms an image 5.00 cm Umrﬁ& the
3__18,, What is the focal length of the 33.01 ) A e D&v
i . .N\«\,VL, FPRE C Tyl
Sketch:
Data:
s = 10.0em
5 = —500cm

Note: The image is virtual (appears behind the B_J,OQ so si is given a (—) sign to show this.
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f=1
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T
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\ e N
\ fros% s 10.0 cm
. o
Working Equation:-Same
Substitution:
1 _ N _ N | _
f 100cm  —=500cm  100cm 500cm
f=—100m



mmEmm of Refraction
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_EXAMPLE 5.4

The Eamx of refraction of water is 1.33. What is the speed of light in Emﬁml
cotes Em:: sy AF ket St e 1 T8 Ay

Data:

n= 133
c = 300 % 10°m/s

Vpater — v

Basic Equation:

speed of light in vacuum

speed of light in substance
Working Equation:

speed of light in vacuum

speed of light in water =
n

Substitution:

3.00 X 108 m/s
1.33

= 226 % 10®8mis
)

speed of light in water =
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Total internal Reflection
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_3%\\ O one <<;m lower refractive index is bent away 103
Q.NQMFO \ﬂL:m\; on hlhﬁ\Nw\\ VAR
normal.
wa(wrpw,

g:?%m Wﬂm,m @m _“_m?mmaom is 90 degree or greater, a beam of

light does not _mm<m the medium but is reflected inside.
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Total Internal Reflection
@t,_\, oo ot o e U

)IW_Q\V L_Oc ,/\,vv
LQLC&%L.Q,D}V,‘N\E asls _fer LV 2
Qb.\EA%\C;\MMc Q%T: oo 1

Critical angle (Vi 15550 5N 5 8 S T
APV(HV.\: Q\\«\:
¢ ,isthe mBm__mmﬁ msm_m of G:m_amsﬁ at which mu_h_ light striking
s e i\.hLC\kb/
.ﬁrm surface is SS_Z internal reflected.
bt s LLst > ¢ I
L )
sin 7, = —
Hyq ,
. /
/. = critical angle of incidence
’ A{v&.u“ A\Kg\ Lgswl)
m = index of refraction of denser medium (170 < my)
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‘What is the critical angle of incidence for water that has an index of refraction
v % | JM\w as L 5050 Y joucld e st sds ol ctoleo o L2y
OT 1.35¢ . { | .

Data:

.33

— 5
il
)

Basic Equation:
sini, = —

Working Equation: Same

Substitution:

_
sini, = —— = 0.752
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Types of _msmmm
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" The Lens Equation
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EXAMPLE 5.6
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