Chii3  Light and ReSleckion

E\-Q(A’romo.q neiic V\[a.veb

( W"‘“’fc.dl\‘g"\* is a mixture of sl the colors of the spectrom :
red , orange, 10,\.\0%5) green) ‘a\ue' -'nclu'go and violet (ROY 6 BIV).

2 Thece arc other S:OFM.S 0; ('o-és'ahon Haat lf\a.ve ‘o(‘oper‘}'t‘e& SfM«la,r
to wisible ‘fg\f\* - radio woaves and X rays

are no-&' visible Yo the homan eye . Al

ore e,\ec\’romagv\e&-‘c wWaves .

Szor eXample, - ‘ou*
oS these radiations

Liﬁ\d- Joe> kave s0me Pa,r‘l'\‘ote,-l.\(c P(‘Ope,r“'fes. T“\(’, ne:d- -ge_w
chaplers  will emphasize Hhe wave -lcke proper ties of I\:gM'.

4. Light consists of electric and MagnewL-‘c frelde dhat  eacln

oscillate in the direction PerPenA\‘cu\ar +o woave motion .
The eleckric and ma

gne»\-(o Clelds are P&f‘peh(l\‘oulur o each

each? fleld oscillates perpendicvlar 4o Hhe
diceckion of wave motion | e,(ecl'romagne‘\—c‘c_ woves are +4ransverse

O'H,\gr. Becawsc

W AvVEeS .

We c\a$$}$\/ the e,lec_{'roM nedic waves based on Hheir differend
S:rcobue,vxe\‘es (wavclev\9+hs). For visible light different
‘Yreabueno\"es are pe,rce,we,r.l as dr€ferent colors.
L. Like a ronbow in wWhids one aolor
anpther, Yhere are no sharp divid?

8raJoal\\/ mergec into
-Hoe oS e,\a(.’rroma.(c]lnur:c radiat ion

lines s epara th‘v\& one

Stom  another.

(e Radio waves - \onaes—l wowvelength  (radic and television)
(b) MicroWover - nav(3a¥«‘on, cook\'nj

te) tnCrared = heat waves — '1“"49?64 by carbon dioxide 1
+Hhe “greenlnoase eCfect Mmay

Le con‘l-rnlou{—fng -‘—o 3fobqf warml‘ng

red (700 nm) do violet (400 nm)
(e) VUlikraviolet - "black l“gk'l’ " Covses sonborn . Absorbed
1’3 Hhe ozone layer. But +he

O 2one 'ayer L\as \oe_en claw‘ago.c(
by_ CFCs.

(3d) Visible l;SLA -

(§) X -rays

(6) 66\.\/“#“& ra\,s — Pr()c[ucf/A I‘h k.j\.\ e,y\erga_ e,uev\{—s
svoch as e

SuPe,rno\fq e,xptosu‘ch 04
o Star .
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7. AW eleckroma r\?.'\"'c waves travel at the same speed in a vacuum,
Yhe speed of l\SW\-. The wove eguation  g£rs v holds

&\&c-\'rom n C Waves | Tke 3?&0&1 09 ‘lgl'\-‘l‘ in a VACcUUMm
8
¢z 3.00 x1D° mfs..

or

'S ca“etl e..

8. EKOLM‘)\e-

Ultraviolel pcodiation has wavelang-Hn 360 nm. What s . Ls
~5}recbuwc3 7 = 3.00 x10% m/s
Given - -9
A= 300 nm = 200 %10

m (nano ‘N nm
c:= 3wo0x10% m/

means o ~?)
UnKno wn

9. Wave ?ro.«""s

(o) Wave Yeonts connect in P\qasg, poa'n{'s )hkt creste or -J'r‘oujks.
T‘“"f 3;”. the Shape 0§ +he wove. FPor example, a Pgbl,le,
Aroppe,c\ in a Pom;\ pcoAuces circolar wave Lronts

) 34 the |asd a\r\aP~l'e,r we Saw +hat rays are otf‘au)n

perp endicolar
4o wave

Sronts. Raas indicate the dicection 5§ wave motion .

- The in-\av\sfk, of  sound CleP"—"‘AS on 'Hw_ power of ‘H\e sSovrce
and the distance From Yhe Source. The same s 4rve of light.
I llvminance o5 o l:gh’r sovurce 4  analegous to o‘n-l—enéoly of
a sound source. It measures how bright Yhe ug[,,f ‘?qu;,\j
on an obrect s ot a ven  location . I+ s inve,rsel\/ prop()f“};\o»«c\'
Yo the gcbuare of the Y distance  Crom the lﬁM. Covece
Laha\osmb o T= - with  sound )

4rrt

Flor Mirrors

b Lighnd ‘ravels ia a S*rais\n'\' Line —\—\m—ouﬁh a vnform medium.
12.  When \ig\«\’r encouvnYers —Hne, boundar
Some,

between Ywo Sutys%‘ances)
\-‘5\(\’(- can be Yransmitied in o Yhe new mediom

3 Some,
can be abserbed and some deSlected. The &"\aﬂac ' diceckion
of  Yhe light 75 called reflection.
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13. Texdvre & o surfece aSfects how & reSleck l.‘jlf\{' .
tav ViSSose ceflechon

Rous\n SurSoces such as paper and unpolibke& wood reflect
\(3\9: in Mmany ditterent directions.

Each pard of 4he sur$ace
5 oriented in 4§ Cerent

zls‘ruhov\ » So Yhe

‘\‘31«* 0S
reSlecked in d;cga

‘ « rent 4\'(2 ctons.
(b} Smookh ' Sk“\y surfoces relleck \\‘SN in a Single dicechion .
Smooth surfaces are these thot have variations dhot are
Small ecompared Lo the wowe ev\(jH« oS \"3%* . Refle chon
Yrom  smoo surfaces s called Specv lar  ceClectronm ‘

14 Low 08 ReSleckion

b‘]o( mal L = O'V\S\e Og iV(\C;J ence) +L\e ana(e ‘lnco,v\[n(j ‘4‘3 h*
’: : . MAK&S w\‘HA ‘)’L\.C normg\
) € = av\g\ e Yhot reClecked \«‘Slﬁ makes s, Hh

Rortmal (Ow\ﬂ\e- of reglec-\mn)

The low of relleckion states tHhod  the omﬁlg of tacidence eaDuaLs

e O.ha\e of eellec hion . l=¢c

Notice that aV\3\e ( and omﬂ\e rore measvred Srom +he
V\orma\ , & {ine A('a.uw\ perpen&w‘cu{ar -l—o -Ht\e. reglecl'i SurCace.
The angles are not measvred Srom the surface bself .

15. Kma%e Produced 58 a Hoat (plane) mirror

tay The imaqge appears +o be located in back of the micror
( the 6i§e of the mirtor oopoe)e  the o‘ﬁ\)'ed) .

()  The distance From +he o‘od'et;\- +o the Mmicro ¢ Q%VQLS ‘HAE.
distance Srom e mnirror 4o Jhe {Maa,c,

ey The imaae 5 the Same size as the o‘ojec}-.

6. XMaSe Locaton can be Pre,&?c.-l-&A with ray diagrams .

To locakre Jr‘f\e. imoage oS a ?O""*/ constrvuch 'Hr\e F&C(ec-‘—(on_s
oS waa two  light roys  Haat pass ot point. Where

He reSlections ntersect s where dhe |‘mage of dhe point
appears. Tp construct  dhe regecju‘ons) use 'Hne law of

re(}led-ron.. ﬁ‘o\; can  use a protrackor Yo measovre +he
a-V\S\e Og \I\C\&P/Y\CC Q.V\& ‘*»\QV\ Lse -Hr\e Pro*(‘ac-\—or -l'o COﬂ.S&‘POC,{’

o reSlecked raa w itk o.V\S\e, of reflection Q%uod to

o\V\a\e 0 incidence.
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Notice dhat Mre refleclted roys &Iverae ol ler H\eg l eawe -Hwe
micror. Vhese rays never intersect. The bran processes
the \..‘3\4‘\ that reaches your eyes. T™Me m

0-3& Corms ci‘\f -Hr\e
p\abe '«H'\e rcmed—e«l rays Seem 4—0

Dri.c}iv\a{—& « To $ind
s \oCo\)n‘ovs‘ ex*enc\ Une r&glec"'ec! Fa\/s on the s\'Ae of
Hre pnircor oppos.te

‘OJ'(c:k P (+he r'(a'n-} 5‘1}19). Used dached
}ines 1o e\(bh‘nsuv'sk the extensions (whel ore not where
lia\«& aokualkj *ravets) from acltual hght on the
(et 21d¢)  of the mieror. Imoge

where dthe exdensions of dhe

OL)J‘ec’r s(clc

P! of OBJ‘ec’r P gorm-*
reSlected r&as intersect .

Nokice dhat dislance g, object P 4,

Mmoot = di.d-omce f
mirroe -\;o image P'.  Also nete thoy o -seamey\+ drawn ;ﬁ:zu L
P and P° would be Perpencl»‘c,\)lar o dhe Mircor. J
17 To eonsiruct  the imoge of an oLJ'e_e:\) Construck Al image of
Few representative points. Tnstead of a

ray  diag ram Yor ecch

vse the propeciies Just described Imaae llee on a

po»’h-}f
-H\rouﬁ\—, £ thot s Perpo,nclfco\ar

ling Pasn?nj
4o the mircor. OBJ'ed Yo mierer :Lf_v\'omc&
eq‘)uo\ks Imaae Yo Mirror cL(s)fance,

18. Nirckyal Imo.%&

t) Virfood images are ervoa&A \08 reflected tays thot Jn'verge, .
(oY Virtual "maaas Yorm doe to the way the brain processes the
reSlected roys, Becavie the reSlected roys  Yhat Sorm a

vittual (Mage do not ac-\-ual\y intersect , Virtual (Mc«ge-s
cannod  be Prod‘edrecl ento a gereen,
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()Y Flod micrors alwaye PWdUce victual :
(4l Viekyol . L Mmages . .
9. E"NMP\: gy maﬁes arvre ecectk or ('—\3\'\-\— S,:de "é {/ LJ'ec'\' anA ‘Mﬁjc L‘av: same
A man's eyes are

2-0 (472 a_Loue {’L’&
JeSt of &  small mirror resiia

iMO-ae'O? the top of o ¥ree +hot d

mMmireor when he
Solokion
Draw & skekchh and

orientation)
5row\4- Hle stands 2.5 m o +h

. €
‘ov\ Hne g.f‘OW\A. The man can gee thg
es 14 m 4o Lhe riﬁM of 4the
the "Mmierer . How 1ol LS %e Yree 7

\ooks oA

sek uvp a proportion bosed on
/

Ss‘m-‘ar ']’ffanales .
L= r
¥ Az 9o -
Z-OM B < 90 -r
— 35w |4m —>] Se A =B

The r\‘shi -}r(avxale; are
Trio»nﬂle on leGd

TriC\V\j\e on rfbl,d Similar (Om‘j\e - Qn@‘e)
Verkical Sidt 2.0 X $o ""’”‘ESPO"A"nj sides are
: N f’f‘opor-(-c‘or\.
Hoczontol S.d¢ 3.5 | 4‘

@o)(14) = 3.5 x
Xz (2.0)(14)

= §.0m

3.5
Cucved Mictors

20. Sp\nulctx\ mirrors have tHae shape ¥ Fa,r‘\' of a

sp‘.gre‘s sufg:ac_e.
Con(,ou.re. spku'\ cal mierof - N’.ﬂec-!ﬂve <:oa4'»‘z\

is on what would be
Hhe insdde o5 e S?kefe.
Concave Conyex
sphericol Spherical
Mircore Mmirfoc
1. Ceater o8 Curvakure € 1 asenber

0§ sphere that mitror is part of
Poadive o curvature R: radivs of

sphere fhat micror fs+£ar+ of
Principal GLis ¢ a line *\'\M-ouglf\ center 0F cvevature and ¢ center
oS e mierol.
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22. Rea) mages

CUP\te«l miceors  somehmes proAuce real imq es.

(o) Redl ima,ges Sorm 55( l\‘jM‘ Pays +hat ad'ua.ﬂ.y intersect.

(k) The renl imoge Sorms  where Fhe light rays intersect. The ,\Mé‘.ﬁe.

{
witl be visiole on & screen p(o.ceg wheee the l»gM rays
;AX-efs&D\'.

() Read ‘MQS&S ofe inver*eA ((fwwe or(en«*a}ion o‘opos.'-l’e, ~Hxa,-l- 99
Yoe object )

23. Sp\\c\' ical Aber ration

Rosys Sor Scom the principal axis
Yae same place as

are not rc?lede«i 'H\PO;{,L - e)(gc_.Hy
rays close 4o dhe axis. Images Yhat are
not near Ythe center of  the Mirror's surface ( Sar Crom +he Mirror(s

AXis of symmetry ,or
Ray D‘\asmms for Concove Sektr.ca-\ Mirrors f”““P“‘ ais) a.r%
24\ KQ\I oy s ;S+or+84-
There oxre

special rays whose reflechons can be drawn withood

us‘w\% a ero-\m,cjro:- Yo insure Yhat Hhe ahgle of incidence thua(-\
the (ZLV\S\P_ & reflechion

lta)y A rowy pau-o.\\e,\ o e Pr\'r\dpa,l axic s reSlected "I'l“‘DUS(« ‘COCU& E.
(vy A ray pabb'uvi -H«ro.,gb\ focos F s reflected Ioowa(el +o the

P ) r\C-; pa,\ ax\‘s .

ey A coay passing 'H\FO\Ig‘A cender of curvatore C

i¢ reflected
back H\rouak Hae  center of curvatuce

(o) \ Also note !

= focal ten&%: distance frow
focos Fio Mireor
R= raé(\)b og' &uruo.-‘»uro =

distance Crom center of
Curvalure C +o micror

$= +r

lx. Imaaz 5 a Fo.‘./d- P

Draw 4wo K&\j rows -Hr\roug‘n +he

Po\‘n"f P. The (mage o Powmt P
k?l) Corme where

'H\e. t"o,ﬂed—(ov\s o£ %e K9.1 Po.ys .‘/\#ersec—l— .? -l—l«e
;Maae_ 5 ceal. TF He .‘maae_ i> virtval dhen .+ Sorms where

the - cefleckions of the Key roys aptear fo intersect ( where
Yre extensions of Yhe ceflected rays intersect ) .
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26- Imaje. oS on o\,J‘ecJ
We will vse an arrow with -‘-a\\ on Jhe pril\cipal axis to JRuctrate
how curved mircors proAuCe ima@es. Yoo locate the imajc of
e aerow head SKirsl . AU poinks on the arrow are 4he Same
distance From Hhe mieroe. So  the image of all pofn-}s on +the
orrow  (oem  the Same  diz fance  Crom Yhe mipror as +he imag €
05 the arrow hecd. Drop a P&fPe“A;OU\GJ SYrom +he image of
the arrow head to the principal axis +o CAU tn the .‘mage of
the arcow . |
27 Six Cases Yo be considered
The ‘Hpe of (mage. that  forms Atpu\c\s on +the distance do from
Ihe o\ojec’s Yo the mirror. The cenber of courvature ¢ and
Focus F  divide the principal axis into Five re.aions..
do > C (or ¢ <¢do< o)
do = C (0\' cLo:ZF)

Fcdo<C (or F cdoc2F)
&0=F
O < do & F

We alse eonsider roys groM a  very distant source ( c{o—-—ﬁﬂ) as
o SPQ_(,TOJ case.

For each case , we vuse o ray Jiag rom v ans wer fowr

cbue&:\—\‘ov‘>
s where ic He iw«aac (ude 3;‘\/& -Hr\e. ci(s-!-av\ce AI CI‘OM -H«c
"‘ £M0¢3c, to the M.‘rror)

(L\ND cloe¢ {Magc Si2e C.OMpaf'c N'H\ o%‘ed’ 571‘6)

» 5 (Mmage real or virtval ?

« orientotion o(; fmage ( Some what P&Juniaw} Since
victual (magec are always
erect and Teal images are

ways inverted )

o 8i2e of imoae.

29. Cases KSor  Spherical concave mirrof
Lo Dbd'&ol very Car q.uoay ( Ao = oo)
The §0n seAJé out l\ﬂk{' ra\/s in all d{re.c-h‘ons. BU+
!"A\j& readm‘mg the mircor  are onl\/ a -‘—\‘.MI sliver of
al\\ ok ~Hy\e, rows . L:‘s‘/\‘\' fays Peac"\in ‘Hne mirtor CroM
A Ab‘#aw\— S0urc®  all come Qf‘om -H«e sameg d«‘rec-h'o,,\',
So the Fays are nea‘r'ly. patatlel 4o each other.
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— A \ Location of image : dI = F
’ Size of mage 1 rays intersect on
\ principal axis - [nge
¢ = i v a pom‘}' (3"‘“\“!'0-‘13:1:
- /;\} Type of image © Real, gince reflected rhys’
{,_/ / inderpect

Oriendation of image °

You could say
IiNnvVer l—ecl/ since real (mages are
saverted, Bot b maked more
gense just 4y note Haot the
(Maje IS a fofn\‘ < A pO{/\-l—
re,adhl connpt be inverted .

() Db‘)‘edy Focther Scom micror than  center of  corvotuce ( 2F<clo<oo)
Locakoa of image ! F <dy < 2F

. Size of ima‘je t Smaller Haan olod'ed
I / Type of imaﬂe v Real (reClected roys intersect)
o c 4

Orientotion of ima.je * Thuerted

Note: Compare do (distance $rom micror o D‘OJ‘e o)
and 41 ( disdance Srom mireor  to iMmage)
When A:I < Aa ‘H‘\Q N aa& will be smaller -anh

the ob\iec‘\'
J:r. >do the image will be (argar +han
+ke OLJ\CO'}

Loy Obyect af Cenber of Curvatvee (do=c or do= 2F)

Location of 1Ma.3¢>, R dI. =C (or ‘J‘I =2.F)

_ \ Size of lMaje. : IMa&e is the Same 52,
\/\ s “dhe object
1 %:\j

T\Iee ok Imaﬁeﬁ Reol ( reSlected roys intersect)

‘7 / O riend otion og lmaje'- In \ru‘{’eé
Note :

Neither the ob‘)‘ed’ nor  the image, ’'s
;ur"‘\\el‘ ?"Om ‘H"C My eCor SO V\Q'.'\'L\er 'S
largu‘ Hhan the other. JSo obd‘ad' must

be +he same size as the ‘enage .

i X ne 4 1o wuse. Q\JJ’ A’
The lﬁ&., fay passin +heough C s V”‘J CONVENIEN
snky ysed here Léjcau.seuaa«. ray passin Yhrovgh the arrow head

ond € woold not  reach dhe micro® and thus would not be
reSlectked
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(4) o\;,der,# belween Tocus B oand center of corvalure ( Fedoc 2F)
Locodion of Imaﬂe: F<dy ¢ oo
\ Stze of lmaje’. Image is |a,.8e,. than olu*ed.

0 /\ Tyre of lmage : Real (reflocted rays intersect)
r/

Orientation of lM&&t: I-""”'"{'QA
(&) ObJeo§ ot +he Socus (Jo= F)

A4

The reflected rays are parallel.

The image Sorms where Hhe
re§ leck Fays interse ¢t . Since 'H'\CPC
= e P/ ¢S no '\W‘L?/"sec'}t‘()n) there s no

7 imoge .
Answer to eachh of +the Sovr

%Ve&ﬁms : There ¢ no .‘Maéc

() Object between the mircor and Jhe Coous (ioéF‘)

Ref lected rays Ju‘Vérf}c’_
as -H\ml move [eftward Lrom

-
-
//f
N A}\T}-;T +he mirror. Imaga Sorms
/ | where the reflected rayg
7 I

/E F Oppear o or ynate — at the

inkercection of the extengions

o Hee reSlectio ns,

Loaa}(on of 'Imaje. s 41<0

Size of |Mo.3e= Lo.rjer than $he obye

Type o§ lMQge- . V.‘r-l-va.l (ra?lem\ecl rays J.n'v&rgc_)
Orientation @ Erect

Note : 33 copvention  we take ‘mage distance di +o be
Vxea_odr&ve for virtual imaées. I8 d;<0 Hen the

imaée io viekval and Sorme on Fhe r‘\‘ﬁh‘\ svde of Mhe micror .



Convex Mirror s, Parabo\\‘c. Miccors

29. Convex S'len‘co.\ micrors Lolge, oviward . The mirror ¢ o ggamew}
0§ a sohere that reSlects light Srom tie sphere’s outer surface.
Light reSlected by a convex micror diverges as & leaves e

mirror's SurSace. T3 appears as £ Hee lfjH or.‘j.‘na{—eA Ceom
a victval Socus behind Yhe wmircoc. Key rays  £or Yhe convex

MLeCof AR %eregare, S\iﬂhﬂy &x\ggerew" +Hion +hose (;or +L.c

Lon(aNe  Mirror .
‘\ \/

% ‘ o

\ ¢
Concave M rrov Convex \\ Mirfor

A ¢ poxalel o A f’aa parallel Yo the

e Pr\ncipw\ aXis Pr'u\c((aa,\ axX's a ppears {o

is  reflecked Haroogh have passed %ro\@‘,-. virtual
fows F Pocve

P

CO'\C&\JC Miccoe Convex Mirros
A ray pabSi/\j H\roﬂa\s Am, roy vo'nox ex—‘-ensa‘ov\ passes
cenker of cocuvatvre C throoghh  FHhe virtual center

s reSlected back ow of cvrvatvre ¢ s reFlected
iteel§ hock on tsels.

3. Ra-y D§a3 rawh ‘Cor COn\N.x Spher(ca\ Mirror
Nouv locate Fhe image o a ponk as before, bot using the
K&\j ra\{.§ ?O\" LOnvex M‘NO(S\ .Tt\ere are r\o«lr M()l“’. P(e casés

Yo cons.der, however: For any obrect distance do | the
\ ) 1“2 s
\Mage ()(‘DA\)CGA b & Convex

cb\)a,\{{-ocﬂve ?ea Vires .

/*\ 4
e F/

S()((\&r{ca( mircor  has the same
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N Locakion of Imﬁe : AI <0
e . (V.‘f'-\-ual .'Maje on n‘SLA
0 ~“\f¢ —_— S(AC Og M‘.N‘or)

Size of lmaje: Smal,ler -H'\ah o‘fﬂ'ea"

T10¢ of lmage * Virtual ( r&ﬂedec!
rays do not nters ect)
Orientation of Iwuage : erect

3. Convex Spkerica\ miredes a‘waﬂs procluc,e im

?es that are smaller Hhan

Hae o\o‘)'ec\-. These mirrors oare well suided Cor givu‘ an observer
a yiew oS a large arca. T\""’Y are vsed Tn sdores "o helo secwrihy
wor Kers - —n,\e\l aé also uUs QAS  rear view mirrorsS gn -\—f.e au+s«'clc
of carss The mirrofs Larfqy a

warn: A W obJ'eds are closer Hhan
He . The smaller “size of the i : ‘
e,\’ o.‘;? eat . l € mMage ~H~e ~u o

M;S\,\k— ?oo‘ a Jr\ver -‘V\‘b *Hm'nkmg Le L\a_s rOOnA 4o Move M'l-o

an a&da\(,evdr \ane when in Fact “he doec not
32. Parabolic Mirrors

9 ) Sekerioa\ ALerrau‘n‘Ov\

ao»{& Qar Srom Hhe PrlnCLpa‘ axib (a.wA pa.r‘a“e,l -l-o d’) are not

reflecked exactly theough Fhe $ocus. This leads 4o dhe distrdion
0§ Rmages produced 53 lara¢ spherical mirroes.

L 6) Porabolit mirrors have a shape Pro&uceA ’o rojrauhng a quaLo(a
abovt ¥s axis. Rays Pardk\e! o the afis of dhe parn bolic
Mictor Qre all reGlected Pr&cisel& ‘]“‘,'\rouﬁk ~.H,\e Cocus of dhe

™M §e?vor .

N

T

v

Para'oo\ic Miccor

SP herical Qoncave
Mircor

te)y Telescopes osSe Pa,rabo\.‘c micrors to  Socus h‘ah'f.



Ch. (3 - 12-

Mirror Eguadions

23 - Micror equations can Le. vsed 0 pre&fd‘ +he bocatvon and Site of
Phe imaﬁu, ?roducecl \oa_ spkericad Mirrors

L4 = do= disdance Lrom o‘o‘j‘ec\- o micror
(o} dl S AI = 4;54'@“(:8 QNM ;Mq e —l—o Mt‘rl“Of
. §2 Cocal length of pmirror
M;—_ hx = i&-!'. M= M n.gi c,a-hor\ of {Ma.é,e
14 o

his height or size of image
ho = height or size of obyect
Noke +hat § an hv\aéb ‘s swmaller Hhan ‘H\c obd'e_(;“ H\en

M < 1 For (’,xamp\e,) (¥ ‘,-.1 = b O om ay\A H,o = 12 cm
= hs . .0 .
J’L\BV\ M fo_ = %. el —ZL . M = é M EONnS +L\OL‘\’ 4——‘\& ,Magc

is halt the size of the ob\jeo{-.
34. Siar\ Conventions .
We examined seven different cases Yor gpherical merrors (6 £

concave mirrors and one fSor convex ). The +wo mircor

&(()Mhon& will work  for all cases & the -Vollow.'v\c? Sigh
Conventions are  uged.

40,%0 e a‘wnys Pos(*hue,

M, dy, hy pos hve for real images (imagc on le$t
Sde of mirror)

V\e&ouhvc Yor wvirtual .‘Ma&es (;‘Mag&
on r\‘gk‘\- side of mieror

A V\e&akue $oc convex Mircors

Common Ereor ¢ The s(&n ofF del)]nz A&Pe“&’ on +L,e
—Hpe o5 imag&- Yhat s foemed (real or
virtual ).

But the S\gn of § cle,pu\flé f_r_\_li on the
SLape ok +he mirror. A concave micror has
¥ >0 , even when 4+ Procluces a virtual
fMQSQ )
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35. Rea) lmabe E xample

Aan o\ojec'i 12 tm ‘l’a“ 'S P‘O«‘-‘A G&C«M ‘Crom a Lloncave 5pl\e,m'cq_‘
Mieror whose roa\ lev\a“\ 5 %0 em .
(o) Where does Lhe fmag,e Form 7

(o) How \M%e is the image ?

C‘\\’vgn '

——

"\o‘. - '2_‘”‘" ‘oe sure you can o.ssfgn Qa
JFO -z 60 cm label ( do)$1)L\I,LoJ ¥'}M)

20 cm 4o each numerical value

(e} Unknown : AI

I |

do 41 ¥

L1 < b

dy  f do

__L:_L..-L:.é_..i-;-z__l_

dr 30 LD b 60 25-35.
_l._.:—‘—-=> AI.:-?BC.M
dx 30

The t‘wmae. QO""“ 30 cm Yo the lefd of +L¢ miecar.,
Notes! d 1 >0 mears the image s

Notice +hat 1 ¢ eacler Yo Solue :LL +2'- :_..;(:.\
Lor I\; , not 41 ’ -

find i} bj vaJrrac‘l‘"vg : 5_‘-0 - 2—0 . But
remember that dhic subtraction 9:‘08& L

da1
rather Haan cL;L. So use Hie reciprocal

\/(QY\ a‘Her SQL'\‘f‘Qd'?Aé +o -CMA AI

real.

(bY Unknown : L\I

b_}_ = é_E__ ~__—-_) L\I Jo = l’\oJI = L\_T - L\ocli
ho do - cio
hI_: L'°AI = _(__lil.(_fé.) = (.0 emn

do 60

Note ¢ These Prob\ems are mode muc)« casier b vUSin

your onswer fom park (a) [ dr = 35em] 400
help answer park (b), rabher than solving part (b) in f—pemlenHy
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of park (o).

26 - Vickval Imaéc, Exa.w\p(c,

An o\,d‘ec:\' 3.0m 4all s plac&A 4.0cmn From a
whose  Socal te"%‘”" 5 12 om .

ta) Where does the ‘mage $orm
(b) How \arae; s +he iMfkée?

concave mirrof

7

Givent ho= 3.0 em
Ao': 4.0 cm
¥z |2cm
(a) Unknown = d1
! LA § 4 _ 1 -1
- ¥ = - T -
do dz  F ds e do
_L. - -\- - -]- = L — -L = _L — 3 --2" -L
d;lf:li 12 4.0 2 2 2 &
3.1— é -) &'I = 0—-6‘0 vy
So ‘\—"Ac

image s a virdval \‘mage +Hhat :Corms
6.0 om o e N‘Jk‘l' of ‘Hr\e PALEED .
Note © You may answer d1 = —6,0cm

or
6.0 om Yo ‘H‘\& -t 'ﬂ"’ of +Le m.‘r—mr—

M - 6.0cm s the (‘\'SL\{- of -l——L\e mirror
by Unknownr * he '
he J:. W A = | A Loc{.z_
e —r - o — L\ =
o do 70 T T T
= hods = (3.0)(“' 6.0)
N =

= —4bS‘CM
4.0

So ‘H'\B EMC\%@, i a V(r-{—ual {Maga 4,5’(‘)\4 —l—all
Note ! Answer

hy =—4.5cam or

A \/\‘{“(’UQ.I [’qut 4.5 cm +all
'_\_‘,Q-r o virtual \‘Maﬁg -4.5 cm tall



	Notes-00
	Notes-01
	Notes-02
	Notes-03
	Notes-04
	Notes-05
	Notes-06
	Notes-07
	Notes-08
	Notes-09
	Notes-10
	Notes-11
	Notes-12
	Notes-13

