R Name: Class:

Unit Review Sc8.2: Optics

Review Sc8.2.1: Light

Vocabulary
diffuse-reflection waveleripth refraction
dispersion rectiinear-propagation spectiuir
frequency wreflection- specular-reflection

4o ﬁ‘p‘roperty of light that says it travels in a straight line.

2, &Quhw —__: When light hits a surface and rebounds in another direction.

3. : Type of reflection: occurs on a smooth surface, reflects clear

4, LA : Type of reflection: occurs on rough surfaces, does not form an
image.

3. (\’L@‘Y&mbfw : When light changes directions passing from one medium to another.

6. f)\,tS Qor e~ : When the different colours of white light are separated into the
colours of the rainbow,

7. Wl : the number of oscillations (wavelengths) that occur in a second.
Meastred in Hertz.

M : the distance between two crests or two troughs of a wave.

9. Electromaé) etic %% 3[1“ Y : The series of electromagnetic waves in every
wavelength and every amount of energy.

Questions

1. What wai%ythagofas theory of hght?@,ﬁ hf\ﬂ \»fil‘i/ hekes 6‘3@5 Camdefect
MLL«& 1o see Ao object

2. Why dldn t Galileo succeed in measuring the speed of light?

his methed s et accumie »ewwgk.

Who was the first to succeed at measuring the speed of light?

Msichel sov

3. What is the speed of light, in a vacuum?

L o0o 000 600 Lmfy,

1. What travels faster, light or sound?
When we see a flash of lightning, why is there a few seconds or so before we hear the thunder?

brcarcae Qight travels fasfr Aam Seund

Sc8.2 Review 2016 p.1




5. Name 5 examples of optical technologies.
PUC/DDEOP deloscoQe ) Puiscope, binocelors
Slore o shiee  Canmera, Conladh [(fm ses, lavecs

\%*L; )e Swes éx MouteS < Ov hea A L/ﬁm Ji LJU“
\

6. Name the 6 properties of light. (
J) Lm Wb e edds e 4 S et SM \Q fne UMY (‘ /uz?l/ f)m{)d (YLJYU\)
@LL%\X f\f (LG(J() () l S\J( {\(’(‘ﬁl(, C[) Lfa\\,( Otld 'JS:L’ (@x @(5{)\)
Q L« { ﬂw )\fOt ((f)) a YAl O ka mm N ()é ) \¢ (/
W) 5(;(‘@ et lez/ r{’ ) AADY )”WM
7. Which property of light is demonstrated by each example? GLN) Lﬁ -
' Ol’)’ﬁ( Lee()
Situation Property of light 3
The light fr far tar reach ‘
Eait}i,g rom a faraway star reaches \M (C(U M
Light passes through air. Tf}?ﬁ (,uf’ ‘/‘lf cx L% O JOJ (“(/(' S o
You see your image in a mirror. nd f{(/ (/{7 A
We see a rainbow after it rains. OL{\SIQU&‘O\_
You see your shadow, (\(’ (,‘ [L ey "()ﬂ)* ‘/ ,f ) B
The colour of an apple is red. (7(1{[ _ L/( “y (
When you look at a sheet of paper, the
light is not absorbed, but you don't see r\{;,( L[j ( /(
your image.

8. What is the difference between diffuse reflection and specular reflection, and give an example of

each. ‘
Difhise — 0 flechon ff a rve L@J Sl ox pa/ o

6(;uubr»~ (\eéhc‘raﬁk}ﬁf QJ)“J SWQi(g X r)um}r

9. Explain wavelength and frequency, What is the relationship between them?

(Whst u\f)ll\« otcs wnce lochueen Q /,16}5 s h gubokg (96 a [O4ve
'GWQM“M” 6 roeliregfhs Hhat ocmr if\ a5 como

‘ ‘*‘ . ((‘C el I/L C,(,
‘HUf- el ‘-”’\{ LW e Z( n JL /'\_( Ll(j\Q( %
\'R)\;r tﬁ“\[ s “ 1\& [i{}({? [Lk_ﬁ)\._/{/ ”’LQ VO@Q,(_( \ 6,\( (b e (, " j)

10. If a wave has a h gh frequency,
a. Is its wavelength longer or shorter?

Sharle

b. Does it have more or less energy? o ‘ } _ (

Lo
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11. Draw a diagram of the electromagnetic spectrum that represents the types of electromagnetic
radiation from radio to gamma waves.

AVAVAVAVI R IEAv T

N D midaonve ol red utsble  Llbauided ey ammns

12. In the Electromagnetic Spectrum
a, Which type of waves have the longest wavelength?

m{h‘o

b, Which type of waves have the shortest wavelength?
f’y& WAL
L

¢. Which type of wave has the least amount of energy?

(WD

d. Which type of wave has the highest amount of energy?
6[& INA

13. Name the uses and possible dangers (if applicable) of each type of radiation.
I ]
 (udeakven LS o desrs
o MR

M{Croat 4{\9( (imm.mz,ﬁ({(,f)) i’;\& ) radi
M Ayowle NS

Tf\rfw’ﬂ.mcﬁ ~e mole cetrols ) ‘\GQ/‘Q’ lﬂ»‘mf_‘)
Lﬂlojn?iﬂ\ SONBYS
Jisible allows s fo See
(L borolet Vells bacte ) Sk Lb\vP SKIN Comcer
Xy 5 fkea pes oﬁ bores St’cuﬂ'llj G lead Jo comeca
C)Cvto,.rx.ia\q aAy o pﬁ{ (3

G&r\'\\l‘\f@ nwlear /\éaafh FARNY ) el
N | {\\Q(,(CCOJQ_ i\’%({j(‘jﬂ\(?}m -
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Review Sc8.2.2 : Reflection

Vocabulary
principal axis focal-peint _hormal— reflection
coneave——- ineidence- —plane-— -reflected—
€ONVExR- ~ineldefit ; e r@al—e— ~irtual—

1 ﬂ'g(\ C-{\I‘\Uu’lée ray: the ray that hits the mirror,

2 F@! t(' L‘\ﬁ)@kf\ ray: the ray that rebounds off of the mirror

3. _0Of P(\(L/Q : an imaginary line perpendicular to the surface of the mirror.

4 If\(':‘ AL AT angle: the angle between the incident ray and the normal.

5, i\f'(: &QLS\“Q//L angle: the angle between the reflected ray and the normal.

6. Olano : a flat surface.

7. _Len At : hollow, like the interior of a sphere.

8. (&K : bulging, like the exterior of a sphere,

9. Qi“)C(LQ ‘( )GCIUl’ : The point at which the reflected rays converge (come together),

parallel to the principal axis of a curved mirror.

10. (DNt PA D AN (S : An imaginary line, perpendicular to the mirror, that passes through

\ ) the focal point of the mirror.
11, NCL& image: an image formed when the reflected rays intersect in front of
the mirror.
12. V1 l’)(LLCL,Q image: an image formed when the reflected rays do not intersect in

front of the mirror, but on the opposite side of the mirror by
extending the reflected rays.

Questions

1. What is the law of reflection? .
- ]
(m__g ¢ Q,g (O Amx(;n \016@(_(1,.05 »-{f\u Q}n%@(’ (‘}() [\C( lﬁ (J:‘{) U

2. Name three types of mirrors and explain two uses for each. ‘
Plone — bathmem ) (i vTew) Mol (f Cars, darrsd murro

@ﬂn‘saopﬁ
Con Cavve — \ry\(b[Q(,Lg merroe ) inscdea melal Spron, flash l‘\ﬁ)’“"(— ;
LQC%\\“l‘ N IR ; sete {It Jo esh ,
(onyex — Sd (k:hj morrers e e side af ecbus, Stole mavers en Cars
3. Explain the significance of each letter in “S.P.O.T.” Selad zb’ MLTEs n Slaes
S- size — hoo lony 15 Hhe magy
P- pos[]\br\ — heo & Arodey 1 L i\nu&!(]c Ko ke nisro—

p-onetafo — v t‘ﬁl\r(ffj ,Afup o L pbzk(’o dan

e Ty — wead o Virhal
‘ k) @L oLal Sc8.2 Review 2016 p.4



4. Explain the difference between a virtual image and a real image.

@_cz,Q - redlocked ¢ ‘af.)@ {ned \Q/K-l@\\fi(f A) meok  (n Feed 66 (L( e
vir el exdonded (eep need  lelead e ming

5. Make a ray diagram to find the image of the sun in a plane mirror. Give the
characteristics of S,P.O.T. for the image.

< L ENGGe | S SEme Sre
2 FLBQ?)%JQ (;”

pﬁ =T \‘(5 Seame ().(:‘6\?\-\&

~ ady co(aj&d“
. '\;“ . \ ~ . ) \({’ t O
O-Tmaeg 15 (i 8\\6' At
; - Q\\(J\%[ (S VIr luﬁO ,

6. Describe the two important rays that must be used when drawing a ray diagram for a
curved mirror.

in LL‘ALN\C{‘ ¥ Y,.g\ﬁ_( /a\-r,._&l

7. Draw the ray diagrams for the objects in the curved mirrors, below. Describe each image
using S.P.O.T.

Description
S |[lmage s Soralle
P T!\'\f(./‘aﬁ v3 (,l;@éﬂ/ '
\ 5 d
O |wwed 15 upsm@ &0~
t ’{me@%g £S (‘éaﬁ
Description
B\ * A
S |imasp s g |
P hvage i Corlhe mﬂfgfj
O | inaag (3 Urvpfjf‘ﬁ(ﬂ-- A
b wage s e
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Description

~ O T U”n

vi\h\fu)bé' ;? %{ g
’“\“\R}b‘i l,S 2“‘// Lgfa_(\ff‘ua
g S fl‘gk\ﬁw it

v, \m@

conyex miror

Description

/
+ 0T W

C(\\CL.%L B9 nu\,.QOM
'\ (‘\’\_({%L LS C L() ¢

P P

\flf\uaD

8. What type of mirror produces an image with the following characteristics?

Type of mirror

Characteristics (plane, concave, or convex)
An upright image, smaller than the object. ConueX
An upright image, always the same size as the object. O\a N
1

An image that is upside down, but smaller than the
object.

Conn Lot

A mirror that can concentrate the rays of light from

the sun, on a solar oven. Con Cawt
An upright image, always the same distance from the

mirror as the object, but behind the mirror. Olﬁ e

A mirror used to see a large field of view behind you. (el

A mirror to see your face up close, for makeup or :
shaving. (o au™
An upright image, bigger than the object. CoxN Coo? .

A mirror used to direct light in a flashlight.

Co~ v
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Review $¢8.2.3: Refraction

Vocabulary
convergent ™  .divergent ~lens™ near-sighted  far-sighted
refracted- —~refraction-
1. _( G.(\\W’TLC:\'U\ ray: the ray after refraction occurs,
2. Angle of _ {¢ R Czhmt')\!““ : the angle between the refracted ray and the
normal, '
3. (ﬂ, NS : A curved piece of glass that refracts light to form images.
4, Ct?\\ \}_Qf“%&“xk ! to come together,
5. v)\ s %E/LA( : to separate.
6. _Noh~~H%a )\»LC._c:f : When you are able to see objects up close, but not far away.
7. P‘ﬁ‘f’ Y \%\\/{{O(- : When you are able to see objects that are far away clearly,
but not as they become closer.
Questions

1. Give two examples of refraction.
Yé’f\'\c,-: [ O worde : (()ﬂ&’é M, Chan loot,d | (ON Capt B CONVUUK

. A p - Yy ot
e U{" =S ~N CL((_ )D Ll/a/(
(PN J)x(g\ oLy {ron
2. Create a diagram to represent a ray of light that is refracting as it passes between air

and water. On your diagram, include;
e .Air, water, incident ray, refraeted ray, normal, angle of incidence, angle of refraction

\/}\’frl i (‘V(/Q
ragd e e’ o ecden
\P 9() y b
Qs @
)
' LA~ N .
W 0\'\(/ m\étﬁ O{) a Q’k(/h v

(eor ched ”’*’7’

3. When a ray of light passes from air and to a denser substance, in what direction does

the light refract?
Yowadd P ne el
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. When a ray of light passes from a more dense substance to air, in what direction does
the light refract?

oty Qo Hhe nermel

. What effect does the density of a substance have on the speed of light?
Slows 1 elowon

What effect does it have on a ray of light that enters it?

-

be Nﬂi 5 r{""
. What colour of light is refracted the most as it passes through a prism, red or violet?
Vo lod-

. What wavelength is refracted the most as it passes through a prism, a longer wave or a
shorter wave?

Shooche

Draw a picture of each of the following:
¢ A convex mirror

R

s A concave mirror

5)

s A convex lens

0

s A concave lens

i
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9. Draw a diagram to represent refraction in a convex lens. Label the principal axis, the
incident rays, the refracted rays, and the focal point.

10, Draw a diagram to represent the refraction of a concave lens. Label the principal axis,
the incident rays, the refracted rays, a@\d the focal point,

(P;\'(JCL {C"\’S)

' A_\”L <R
r

11. What type of mirror is convergent? (“pniei

What type of mirror is divergent? Coneaint

Draw a small diagram of each mirror,

Concape oo Conre mdyroe™

12. What type of lens is convergent?
O ¢ QA

What type of mirror is divergent?
oMLK

Draw a small diagram of each lens.

Concapt («ﬁ“l}‘?(

Sc8.2 Review 2016 p.9




13. What type of lens is necessary for a person who is near sighted? Explain how this lens
will help.

(o = foeuss e loght @
O
ow ke pehma
- K
aear @l ghded fheal o0 N PN 0.:6
s '\\(/ NE NV |

14. What type of lens is necessary for a person who is far sighted? Explain how this lens will
help. .

Cé\'\ Cage — \( ?L\(L[,L,M A LJ/'LQ_ l(\S,I,\_/{' ey
o Phe redma

‘Q“ff‘a’ - 81\8!\7{'(_(;‘1 [QD cal \JF)-{_M‘\ boas }9‘)\ el kHw
ey

15. Name three types of optical instruments that use lenses.

ML 05 Co P lelesco Por Civve~a
l@h\@(ﬂ(-—L_Q(:U’S ’ (Y \0&{-))(1,{ py ((‘(\:S 6@(6{)&&& ,
Codeot lonses {lshl, ghts o glessia
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