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Light & Optics Name

Block
A. Light as a wave in the electromagnetic spectrum 22-5

spectrum according to wavelength and frequency. Copy

the chart on P 670 into you notes. You do not need to
include numbers.
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1) You should be able to arrange the electromagnetic 4;51;,X(
mf
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B. Measuring the Speed of Light 22 ) <ﬁ~,n,c4z/;¢\,M%;*Tkﬂww¢ . 5Z@ax
C. Th del of light 23-1 e S v, o
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D. Index of refraction 23-4

1) Wwhat is the index of refraction of a material? How
do you calculate it?

Aetio y% ?@w3a364¥ & Yoeo e /7’._ C
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2) Note the table or indicies of refraction on P 696. What
is air / orl,0003 water / o3 fused glass_L#4C 2

E. Refraction: Snell's Law 23-5

1) List Snell's law and describe it very carefully.
(remember the soldlers)
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1] A flashlight beam strlkes the surface

(n=1.50) at an angle of 45 deg.
refraction? (28.1 deg)

of a pane of glass
What is the angle of
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2] A diver shines a flashlight upward from beneath the water
at a 28 deg angle to the vertical. At what angle does

the light leave the water? (38.6 eeg)kq
N S =n. s =S (é /;7‘/)
(.33 s &= [ smD- :’%,é

3] What is the speed of light in a clear plastic whose
index of refraction is 1.40? (2.14 x 108 m/s)
§ §
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41 A beam of light strikes the surface of a block of glass

{ n =1.50 ) and produces a refracted angle of 10° What
is the incident angle? (15. 1°%)

G5t Stent i act

7; S G A, s O 5 Bie U
s O, ¢ ooz 15°
51 Monochromatlc llght has a wavelength of 6.0 x 10-7 m in air

and 5.0 x 10-7 m in a clear liquid. What is the index of
refraction of the clear liguid? ( 1.2 )
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6] A ray of light strikes the surface of water ( n = 1.33 ) at

an angle of 60.0° from the water surface. What is the
angle of refraction? ( 22.17 )

]
8¢ 30
- r @
NS . $ind — E-s 22
e S
7] Light is incident on an ?qullateraa crown glass prism at a

45.0 deg angle to one fade—TCaIchlate the angle at which
light emerges from the opposite face. n = 1.56
(58.2 deg to normal)
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F. Total internal reflection; fiber optics 23-6

1) Wwhat is total inte;gglngflection? What is the critical
2 7 S i
angle? {\ . Qﬁ&%ﬁ/ inha;;¥:;_7ﬁ ‘@%@é
G s ’WS S e
from sunf Jives ©-=790
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2) Draw and scribe Figure 23-23. C) P (r'ﬁ@%famaé /Q7A¥ Az/%éf@ ;/
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8] What is the critical angle for a diamond-water interface? | J7'%;/,J%
(33.3 deg) look up n's on P 696 7\ 7\ Lan ,,// /ey
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9] The critical angle for a certain liquid-air surface is
57 deg. What is the index of ref actii?ﬁof the liguid?

(1.19)
7,
///j/‘ S 572 = [0003 g, G0
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10] Wwhat is the critical angle for an air-glass interface if
the index of refraction of glass i I.SOi ( 41.8° )
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11] A ray of light travels from glass ( n=1.5 ) into water \E f§\3M
(n=1.33 ) into air as shown in the diagram. TIllustrate \\§ N § A\
the pgth followed by the light and calculate the angle that <\ \%
the light leaves the water-air interface. ( 59.8° ) \§ b: N
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Problems

1]

the index of refration of this type of glass? 7
/,OCbB $.'n )%, 5 s P / 6 - Qf\
TV 293
nll
2] A beam of light is incident on a sheet of glass in a window at an angle of
30 degs. Describe exactly what path the light beam will take as it a) enters the
glass (n=1.5) and asit b) leaves the other side of the glass.
/ Sin 70 Q /\ /p_(;( ro ;Z‘/@"’\'
AL VY 50 Z /%lé , |
/Ag @r:‘ /49’60 ‘ o "Q;‘-. v
3] Calculate the critical angle for diaménd (n =2.42). S
3.49 smE, = /0003 sen 90 o,
0
O =24, 4
4] A certain material has a critical angle of 52 degs. What is its index of refraction?
Sl W/ g
ﬁl; S 9L L0003 sen 70 77 :/az ?
5] Why can the fisherman not see the specific light ray comi /I;)Q from the fish? Can

&,

Y
Light entering a block of glass at an angle of incidence of 18.5 degs leaves
the boundary betweenthe air and the glass at an angle of 1/1 2 degs. What is

the fisherman see the fish at all?
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a) The fisherman wants to spear the fish. Where should he aim? O s Shetom
b) a "high tech" fisherman wants to "zap" the ﬂsr%vith a laser. Where should
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G. Section 23-2 Reflection; Image Formation by a Plane Mirror

What is the la f reflection? /
e @{ ¢ amgly r/ /@/%Cﬁ@w
| ool

Illustrate the formation of a virtual iﬁage by a plane
mirror. Label the “image .distance, object distance,

virtual image. Figure 23-7 ) ‘ : chm
‘ Dews oy 27 7
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How do you dlStlanlSh between a virtual and a real’image?

i

‘d'”wfl; 2t Vs, a YV 220 Y it
ﬂﬂ/V/S Vo271

12] Suppose that you want to take a photograph of yourself as
you look at yourself as you lock at your image in a flat
mirror 2.5 m away. For what distance should
the camera lens be focused? ( 5.0 m ) :

Z'ﬂ;; 'ﬁé(%ﬁfééﬂmkm '%@éé&gimﬁgfiﬁffééi:{;vx

H. Section 23-3 Formation of Images of Spherlcal Mirrors
Draw and describe convex and concave mlrrors.
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llustrate what happens when happggs when rays parallel to
the the principal axis strike a rical mirror whose
reflecting surface is small compared to the

, radius of curvature. Label thegfocus, focal length and
%7\ the principal axis. (Fig 23-13")
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Define focal point and focaé(fg;;;24);7\

1 Iy /.
Foit thre which, rags ([ o i nofloct =St e iiin #o f F 52

How does the focal length rélate to the radius of curvature?
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Draw diagrams illustrating the image formation in the
following sjituations.

Label them 1, 2, and 3. %g@/ﬂ%ﬁ/é/ 72
oA,

%> & do® £ do<p 2t | do=f
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List and descrlbc the mlrror equation.

//2/

List and describe the magnifcation formula. Explain the
negative sign.

7 _ A
e jéd/ ﬂ/ = d - /,L
/L-Zﬂ/( LMT?Z-)/ ’ O Z" 2

o Study example 23-3 and 23-5.

Describe the- 1mage you get if the cbject is, ;within the

focal point ? (Fig 23- 16)4 ,._3*4 ——
Illustrate as well. 7N\ m J
4,/ : IAG €
& Virted - ¢ * frace
& a
[%ﬂ/ LA ,chzé/&mfé ﬁ”ﬂmdcﬁr
Illustrate and descxibe the image formed by a convex mirrors.
(Fig 23-17) ,
!
& & \‘;:4_ - - },l /”(»/'/{/
PN U?QZZﬂL
3
¢ ¢
Study Example 23-6 and read Problem Solving (P695)
carefully.

Summarlze the sign conventions for ConFave and convex

Con cayl f+ corve <4 =
_ | M crolr P o
Fo o J,
d%ébﬁ%?é; /?7 o ,% . /77::
7 Ly = o + Ae
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13] WwWhat is the radius of a concave reflecting surface that
brings §arallel light of a focus 22.4 cm in front of it?

(44.8¢m —_— / /*“’”’”

/ - _ 4/ g
fiC e = Y7 K
14] You try to look at yourself in a silvered ball of @Ciéﬁ
im& 7

64.0 cm when you are 2.70 m away. Where your )
. : - , (
Is it real or virtual ? Can you see youfself clearly?< pﬁ%; é(/

y (=15.1 cm, v:';rtua;l, 1}3 X ?maller"'harl to see) ] (g conve 7"@/[5“@57%9)\
PR P Show s " VTS
.[ ﬁ)b 8 //6 dt A7 -/
. 2 . ()-: —~ S
L. (62 L7 le

15] A dentist wants a small mirror that, when 2.20 cm from a
tooth, will produce-a5.5 x upright image. What kind of "
/ﬂnirror must be used and wWhat m@st its radius of curvature& C
h be? (concave, converging {cgncave}, r=5.38 cm) . ;
on7f waf ol /W A 45522 e Al nn
"tO Gl V;f’h/ﬂx & ’/’,ﬁ'}”" /mg&"/ i,/w" L% - ;,;’ ° 2.2 .
LA conea® T Lo Ll o L 90 C= %3
M%‘: 5 <f’y/ F/de.‘ "o claut 22 0T S oAb 7 i e >dcn
! ,,,(/0"1’5']} A luminous object 3.0 mm high is placed 20 cm from a convex T
mirror of radius of curvature 20 cm a) Show by ray tracing ;fw 7,42’%/
that the image is virtual and estimate the image distance.- ﬁ .
\ b) Show that to compute thj:hsn_(rlge‘g“a;g,ivé‘) image distance \{/&g a

from Eq 23-2, it is necesg et the focal length be <
cm. c) Compute the(image size)using Eqg 23-3. 7 V%/é
=-6.67 cm, hzi( = 1.0 Mmy—— e

= W/f RN A s e RN
LT L et S Al:(;gﬁ):@m% -
[ hi.Tko 20 4

o G getan,
ﬂém/ﬁf;@m @)f ) { o c/c,g “
17] A 2.70 cm tall object is fﬁgfmd 32.0 cm from a spherical %/.;%%
mirror. It produces a @irtual)image g.88,cm high.

a) What type of mirror is being used? 4@%—’&”‘% /M%- M;’%é/
b) Where is the image located? be ¢ onenpe el

c) What is the radius of curvature of the mirror? e ‘U//& v@”f
(concave, di is 45 cm behind mirror, 22% cm)

Al? 70
~d ) L,
g% ,()/’ ([:¢§!§,OC}W - /432/
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18] The magnification of a convex mirror is 0.45 x for objects
3.0 m away. What is the focal length of this mirror?

(- 245w3:‘n) ) - -J; 7//’;"04*’ fo 7295,
IS 9/ Al

[, ¢ Le

3 - =g Ft o — 4 7

A5 = /“/ /35 3
T / 7o

I. Section 23-7 Thin Lenses; Ray Tracing

Draw a double convex and double concave lens.

//f/ 4;05/// /’ﬂ
P}Q S A 0 . _@ ﬁ' : /(’Vj/om/j M(/'f}“ A/W(/

L /f 2= /‘72‘/
K 7[/)ﬁ’>
Define and give the symbol for focal poin focal length O
focal plane, ccnverglng lens and dlverglng lens. < %ﬁf/ﬂﬁhé

pbg %pmm'wAwﬁJu&/ L) /)(

/h C,/G)am\(’ N 'ug m@g‘/ /é ,/(X not

// f% llustrate and learn to draw the three rays that can be
used to illustrate the image produced by lenses. Label

Cth??»‘mf;ﬁ ’zwijlg 23— 34&“%% 6) ) /?%7(C> /QLM@AQ//

70 A 7‘/5% -
79%0&/[/}4 7 o

68 & @é} Hhrv o/l/ 7 7[
( [ = C ! 46 1,
) —'1A33’~f [ ! %ﬁ

T24 AN 4%&2
G;Q@' f / (\ s _%,-,g/ /g o A20 ﬂ(’/%éaj

}nﬁ ’ Cm 'Ugj),,‘, /J
7wy 9ilig bng
ow 1sf and describe the Léﬁ equation.

Cou ¥4 14

In point form --list the sign conventions.

<;5ywlg 77 ,ég%}qﬁL
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List and describe a formula to find lateral magnification.
What does a negative magnification mean?

Stz éa/m/

*% Study Sec 23-9 '‘and Examples 23-11, 23-12, 23-13 ~-—- very
carefully **

Describe and illustrate the image (inverted or upright?
larger or smaller?, real or virtual?) produced by:

do > 2F doz 2t Lol
. Soml-S. 20
INVETT

2l hoe
0 |

. Ml
191 A sharp image is located 58.0 mm behind a 50,0 mm-focal

length converginglens. Calculaté&jthe object distance.
(363 md) " A /
. , o
/"a(/:\g dot-aéz’as'mﬂ"
¢ ? . :
‘ o 36

20] A leaf is placed 88.0 cm in front of a(=y10-mm-focal-length
lens. Where is the image? 1Is it real or virtual?
( 393 mm in front, virtpal )

,_,g w»'” (,Wjﬂ" 3:'V'é V,"rW
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21} A certain lens qgcuses an object 33.5 cm away as an image
5.0 cm on the other side of the lens. What type of lemns
&@V@‘ J;Yais it and what is its focal length? 1Is the imageéé)‘or
/&J L)L M) Zyirtual? (-4.3 cm, real)

{ [ v / e
¢ A; T 7 71/: //, 2 20—

ﬁ;.?] a) An ob '%0 cm in front of a certain lens is imaged
;= 8.10 cm(in front of that lens (on the same side as the
cbiject). type of lens is this an t is its
focal length? 1Is the image real or @7
b) What if the image were located instead, 35.0 cm in
front of the lens? Ny -+ L
; (/I‘s’m, /%0 ) | @%{%/&%
;/ b 7‘9%0 wo it 1t PARSE A G P
/ 70 { é«%« 35 Z /

Lo CaE enT

23] &) How far from a 50.0-mm-focal-length lens must an cbjeg /

be placed if its image is to magnified 2.00x and be /77:]_@ |
{

b) What if the image is to be virtual and magnified 2.00x>

P

- (75 W\ - ) .LJ /L—/. - ___._S'__
] A7 o Q/c’ 2 :

241 a) A 2.20 cm high insect is 1.20 m from a 135 mm-focal-length Edece
lens. Where is the image, how high is it, and what type is
it? b) What if £ = -135 mm?
A (152 mm, -.279 cm, real and inverted --- =121 mm, .222 cm, V'H&Vk?
' 0 virtual and upright) [ L — & '
A : [ 35 72 3 o< @// <&
f //-11 ~ % ’ SR
/ I o hoTEK AL y
4: - e 2 o5 B ;‘Z
e A / 4 2 /:z’ Coe?™ (74 e A..é;ryz
/ o £ + vl/ do e /Y
/5 g1 ho
Lol 45> [ /5 -
LodoLob L -
e 2. e
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