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Which of the following is the production
of light with a specific pattern of
oscillation.

$Oma i baals £ g L) 6a (L Laa (o)

Reflection of light | Refraction of light Polarization of Absorbing of light
£ gall (plSad) s gl sl light ¢ pall (alualial
& pal) Glaiiv)

2
What is polarization of light? s guall ildalivg g La
A) The splitting of light into two rays welad e ecall sbuadil ¢f
B) The alignment of light waves in a e (
single direction ) g oladl A ¢ gl il ga cilibual (o
C) The bendmg of light when it passes Sy 4 8390 206 ¢ 9l pliad (g
through a medium :
D) The change in the speed of light in Adlids balugl (2 5 gl 48 ju uid (4
different mediums

3
Unpolarized light passes through a g geal) 0 Chiiua o Gl 48 ¢ gaal) ja
polarizer. The intensity of the ey - h"ﬂ-l-ﬂl’l
transmitted light will be: Al ) Bad) wheald ()
A) Half of the initial intensity Ja (@
B) Zero 400N BN Ay glua (7
C) Equal to the initial intensity duSaial) BALL 4y glusa (2
D) The same as the reflected intensity

4

When light is passed through two
polarizers, the angle between their
transmission axes is 90°, what happens
to the light?

A) It is completely transmitted

B) It is completely blocked

C) The light intensity increases

D) The light intensity remains
unchanged

O g3V G55y abiiana S £ ) ay Latis
Tp guaall Eadag 13la (A 3 90 Lagiudlid (5 ) 92
Lalal ¢ gudal) i (

Lalal i (o

g gl 304 M3 (7

4Gl ¢ gual) BAG AS (2

aliss rlua ¢ U guali ¥

Ay 4 o g 5L
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5

In a polarizer, the transmission axis is
aligned at 45° with respect to the initial
polarization direction. What fraction of
the light is transmitted through the
polarizer?

45,045 ) 3 JAL ) gaa ()9S calaltiual) 8
5 puall A Lo A1) aldaiin) olad dawdlly
QM'I e Jﬁ'ﬁg g:\ﬂ

1

y/

il =

B

6
The intensity of light emerging from a () liiall (a7 A ¢ gl BAd (il
polarizer is reduced to half when the § Uil it i L Rl
polarizer's axis is aligned at which angle e . 4 05
with respect to the initial polarization A9V Qlhiiu) slady Al 49
direction?

0° | 90° 45° | 30°
7

Use the Figure to determine the
direction the polarizing axis of
polarizing sunglasses

should be oriented to reduce glare from
the surface of a road: vertically or
horizontally? Explain.

U9 A gl qa.u.n Al sladV) waadl JSAI) aadial
Adaiiiall dpciadd) il LAl 8 4] UaBiol)

Jmﬁemha’lhub &#iehuua@}mdm

alilea rdba (e U guuli Y

Al 58 O ghad 5LEB
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8

Nonpolarized light of intensity Io is incident
on a polarizing filter, and the emerging light
strikes a second polarizing filter, as shown in
the figure.

What is the light intensity emerging from the
second polarizing filter?

Tdin o] 450 A bl 4£ ¢ gl
e&yukvéml ¢ peal) s g ¢l
La JSAl) A e ga g LaS (O caldaii)
el pedi ja (o il ¢ gual) B
pIp ki

Unpolarized light with intensity [;, = 1.87
W/m? passes through two polarizers. The
emerging polarized light has intensity I =
0.383 W/m’. What is the angle between the
two polarizers?

[in = 1.87 43 haiis 4€ ¢ g

g gall, bl Al pe 0 W/m?
Jowe = 0.383 452 8L Cdaiial)
Slaiin) e (o dagl 3 LWW/m?

23.9° | 34.6°

50.2° | 72.7°

alile rdba (o U guudd Y 9
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1

0

A 10.0 mW/m? vertically polarized laser
beam passes through a polarizer whose

polarizing angle is 30.0° from the horizontal.

What is the power of the laser beam when it
emerges from the polarizer?

) m&l:ﬂl.‘lubghm‘)j:d&hﬁaﬁ
A9 Glhlind il e e 10.0 mW/m’
Bad La  A88Y) (5 giasal) (0 30.0 © Alaiic)
T (8 A g A gl ol plad
?lfmy’l

1

1

w5l ) sl o)) idadiall spuall 35 . nadipa L 03900 ik Ve gea JSA [

wilalinad? ol o gubd
Unpolarized Light

;

= 0.36) Jo¥1 g5l e 5,00 4gadll 345 Jo 36.0% gyl

Nz I T 10 llaiat §jgme (0 By 3110 o
e — . The figure shows a light ray passing through two
- f polarizing filters. The intensity of observed light
@y } is 36.0% of the intensity coming out the first filter,
What is the angle between the polarizing axes of the
two filters?
45.54° | 75.549 | 36.87° | 53.13°
12
Which of the following correctly " paal) FLGNIN puaua JSA cikay L Laa )
describes the "redshift" observed in T guall B Badlall

light?

A) The frequency of light increases, and
the wavelength decreases.

B) The frequency of light decreases, and
the wavelength increases.

C) The frequency of light remains
constant, but the wavelength increases.
D) The frequency of light remains
constant, and the wavelength decreases.

(ol gk el g o gal) 235 3133 ()

(e sall Al gh 213349 o5 gl 23 5 Q@lAL (@
A0 o all dlgh K1 U ¢ guall 03 5 A (z
sl sk il g (B ¢ pall 3 8 B (2

alile rdba (o U guudd Y 10

Ay 4 o g 5L
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13

What would happen to the light from an
object moving away from an observer at
high speed?

A) The light would shift towards the
blue end of the spectrum (blueshift).

B) The light would shift towards the red
end of the spectrum (redshift).

C) The frequency of the light would
increase, and the wavelength would
decrease.

D) The object would appear brighter
due to the Doppler effect

¢ s d Al aa e dlall ¢ gall Eida Nl
A Ao s 1)

i) G (3,581 Gkl gad ¢ gudal) ) e (0
(&3 g

iukal) o saal) i) gad ¢ pudall £ S (2
(o gl

(o>l dlgh (aidiig cp guall 330 33 Ja (2
b i G 1 gl S aniad) gauss (3

14

In the Doppler effect for light, which
factor primarily determines the
magnitude of the shift in frequency?

A) The color of the light emitted by the
source.

B) The distance between the source and
the observer.

() The relative speed hetween the
source and the observer.

D) The temperature of the source.

Vsl 3 (5301 Jalal) Lo cg geall L gn 50 3
Taa 4l L ) )iha

sl G Cayial ¢ gl gl (1

Al )l g Jdaal) fpy Adlall (o

Aal g sdaal) G ) de ) (z

‘JMA“'EJ’I»EQ‘JJ(J

15
Oxygen can be made to produce light 3351 L8513 nm 4 94 S 5 g Csaans) S
with a wavelength of 513 nm. What is Tp guall 12
the frequency of this light?
plies b (e Uigesdi ¥ 1 Al b ghad 58
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16

A hydrogen atom in a galaxy moving
with a speed of 6.55x10° m/s away from
Earth emits light with a frequency of
6.16x10™ Hz. What frequency of light
from that hydrogen atom would be
observed by an astronomer on Earth?

4o s 2l el (533) (A (g B0
Eady o ) w868 (O Saim 6.55%10° m/s
s 2331 La,6.16X10™ Hz 354 15 g

O el 5 gl Y1 ol alle Aliau
oot 83

17

A hydrogen atom in a galaxy moving
with a speed of 6.55x10° m/s away from
Earth emits light with a wavelength of
486 nm. What wavelength would be
observed on Earth from that hydrogen
atom?

A puuy i) paall (gin) o dalaa g B3 jas
Cady a ¥ S o (e Bain 6.55%10° m/s
) Ay gal) gl Lo, 486 nmda sa Jshay Ig pua

G Cadiall ¢ glall i M1 S 68 o AT pTius
T g uugd) 33

18

Describe the relative motions of objects
when light is redshifted and when light
is blue shifted Answer using the term
Doppler effect

§ sl 7150 Ladie aluadld Assndl) S ) Cika
a0 sad s sl 75k Ladis g seadl gad
a“ﬂal._l

)I.JJ.JJ:&S@EM’I

aliss rlua ¢ U guali ¥

12 Al b ghad 58
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An astronomer is looking at the
spectrum of a galaxy and finds that it
has an oxygen spectral line of 525 nm,
while the laboratory value is measured
at 513 nm. Calculate how fast the
galaxy would be moving relative to
Earth. Explain whether the galaxy is
moving toward or away from Earth and
how you know.

339 il aall saa) ik ) A plals sl B
> (8525 nm Jshs Wb G ik bl
do pu n). 513 nim sl (b deaial) L) o
il 13) L g9 ¢ @Y1 (o) Asmall 3 janal) & a3
e S gl GBI G i 8 a8l

el o et S

20

How fast is a galaxy moving relative to
Earth if light from hydrogen’s
spectrum of 486 nm is redshifted to 491
nm?

AN A Ladlly 5 jaal) Lgy &1 i AN e ) La
525486 nm G sov) ik bl i 1Y
491 nm )

21

Light from hydrogen that is known
to be 434 nm is redshifted by 6.50
percent in light coming from a distant

>4 Jshy g ral) G g gl ida Jad (S 1Y)
%06.50 Asus ) Gall) A ) e 434 nm
daiy) A8y La By B jaa (e alA) ¢ pul)

galaxy. How fast is the galaxy moving wa ) o 5 el
away from Earth?
plies b (e Uigesdi ¥ 13 Al b ghad 58
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22

Suppose that you are a traffic officer
and you stop a driver for going through
a red light.

Further suppose that the driver draws a
picture for you and explains that the
light looked green because of the
Doppler effect when he went through it.
Explain to him using the Doppler shift
equation how fast he would have had to
be going for the red light (4 = 645 nm) to
appear green (4 =545 nm)

0 gk Wilus b gl g 59 10 (o i i) 2 380

A pedag (i G Ui 5 05 .51 paad) 5 AGY)
Shigd sl el g GAS ¢ gadal) &) ama M
da) ) Adea Ladiiesn (dd 7l 3 LAY odad Ladic
£ yuall g (A AT e (555 O i S (o
(4= 645 nm) »<3i (A = 545 nm) ¥

23

A galaxy is moving away at 5.8x10 ° m/s.

Its light appears to observers to have a
frequency of 5.6x10 * Hz. What is the
emitted frequency of the light?

Bs s 33509 5.8X10 ¢ m/sAe pud 5 jaa I
g gl 33 5w aS.5.6X10™ Hz 3354 (uiadlall
faaial)

1.1x10*Hz | 5.7x10"“ Hz

55x10%Hz |  6.2x10™ Hz

aliss rlua ¢ U guali ¥

14

Ay 4 o g 5L
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24

What is the frequency of 404 nm of light
in a
vacuum?

404 nm &) AN A sl dghegn sl

248 x10°Hz | 2.48 x10® Hz

743 x10“Hz | 7.43 x10°Hz

25

A celestial object is known to contain an
element that emits light at a wavelength
of 525 nm. The observed spectral line
for this element is at 473 nm. Is the
object approaching or receding, and at
what speed?

5 3\ it | S (YAl . gt ps (14 il
@l Jokal) s, 525 nm o 48 (2 90 J ok
R.473 nm saind) 13 (udal) Jadll Badlal)
YAe o (slag e o) AL e

aliss rlua ¢ U guali ¥

15

Ay 4 o g 5L
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Which of the following is the production
of light with a specific pattern of
oscillation.

f0ma i Bl £ 9 ) g (b Laa ]

Reflection of light | Refraction of light Polarization of Absorbing of light
§ gl (pulSai) s gl LS light s gl palaial
& grand} sﬂgeim@ai
2
What is polarization of light? T goarlh hdiBiont g b
A) The splitting of light into two rays " " g o/
B) The alignment of light waves in a L
single direction dad g sladl B o geinll Dha go wilblnus! (o
C) The bending of light when it passes by 36 0950 S 5 gl plind (g
through a medium
D) The change in the speed of light in dalis blugl 8 5 gl A s (3
different mediums
3
Unpolarized light passes through a g gl 3o baitieia e[ alalial] ,E e gudal) jas
polarizer. The intensity of the - 0880w Caalal)
transmitted light will be: Ay BN 5D Lt (0
A) Half of the initial intensity Aa (g

B) Zero
C) Equal to the initial intensity
D) The same as the reflected intensity

At i) 3A8M A gluwa (d
dsaial) Bl 4 glusa (3

4

When light is passed through two
polarizers, the angle between their
transmission axes is 90°, what happens
to the light?

A) It is completely transmitted

B) It is completely blocked

C) The light intensity increases

D) The light intensity remains

O A gl 30 (S0 (Opudaltiona 5 £ gul) yay Ladic
T guall Suday fila idin o 93 Lagladldd (5 ) g2
Lalad ¢ gual) 3y (|

e N

 guall 5L NI (z

40 ¢ guall 5ad A (4

unchanged
O I —> o
plies b (e Uigesdi ¥ 16 Al b ghad 58
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5

In a polarizer, the transmission axis is
aligned at 45° with respect to the initial
polarization direction. What fraction of
the light is transmitted through the

polarizer?

45,045 ) 3 JAL ) gaa ()9S calaltiual) 8
5 puall A Lo A1) aldaiin) olad dawdlly
QM'I e Jﬁ'ﬁg g:\ﬂ

‘l

( 1 > 1 1 1
7 V2 3
l = -Ll Cos 2 9
2
‘—?r“’f - cos (AB)
=11V 6
The intensity of light emerging from a () liiall (a7 A ¢ gl BAd (il
polarizer is reduced to half when the § Mo cbiitaall i < .D,‘
polarizer's axis is aligned at which angle gie . 4 05
with respect to the initial polarization o) QUhEiuY) oladl Al du gl
direction?
0° | 90° 45° | 30°
Lol = Yin oo 5 S 10“){
1
Cos @ = CoOsO = Tod _Co S(F)
Yia©
-

Use the Figure to determine the
direction the polarizing axis of
polarizing sunglasses

should be oriented to reduce glare from
the surface of a road: vertically or
horizontally? Explain.

U9 A gl qa.u.n Al sladV) waadl JSAI) aadial
Adaiiiall dpciadd) il LAl 8 4] UaBiol)

Jmﬁemha’lhub &#iehuua@}mdm

N

\;_/»T ok\Q:Q;,ujl _etxp

es‘“)\

alilea rdba (e U guuli Y

17

Al 58 O ghad 5LEB
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Nonpolarized light of intensity Io is incident
on a polarizing filter, and the emerging light
strikes a second polarizing filter, as shown in
the figure.

What is the light intensity emerging from the
second polarizing filter?

i ATy A0 A aalins it 5 g
e&y&émlﬁﬂimﬁq\jsg%!
La JSAl) A e ga g LaS (O caldaii)
UaBi g pa (e gl ¢ gudal) B

¢ AL

L, - I coce

Unpolarized light with intensity [;, = 1.87
W/m? passes through two polarizers. The
emerging polarized light has intensity I =
0.383 W/m’. What is the angle between the
two polarizers?

Tin = 1.87 4 il £ wé‘}

¢ suall, iTnLEiﬁui @Wﬁ'ﬁz—
.Iout —F 0-383 d:‘-h-ll'l :\éu-“ lTIhM‘
Tlalin) Al za G Ay gl 3 LeW/m?

23.9° ‘ 34.6° -I_“ 50.2° e ‘ 7370
L. W -
In: -1-8% }VnW’ ) < .
= 0383 WM ; ;
eidt ? g;,\,,\;%'—wh o 38
- . IO\.\k = II‘V\ COSZ e

M\yﬁa\-&— B- cos (\5

plilea rlua (4 U guddi ¥ 18
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10

Y.

A 10.0 mW/m? vertically polarized laser
beam passes through a polarizer whose
polarizing angle is 30.0° from the horizontal.
What is the power of the laser beam when it

PRAN Lu.uiJ o &L‘l.a.u‘).u
g Hm* e )% 10.0 mW/m’
nd.uLn! i‘_gJ.lun."Iu.njOO']Mlhim'l
i (adaga il ol plad

emerges from the polarizer?

?lfmy’l

Iin:lom‘!\’/mb 606 Lk = T cos o
30
T Yok = Vo CQSaQéo)
Touk = 2.5 wW/m?
11

wilalinad? ol o gubd
Unpolarized Light

w5l ) sl o)) idadiall spuall 35 . nadipa L 03900 ik Ve gea JSA [

I; d A - TR *
(f; = 0.36) Jo¥ mdsl1 e 5,00 4gadll 345 3o 36.0% gyl

Nz I T 10 llaiat §jgme (0 By 3110 o
e — ' . The figure shows a light ray passing through two
- %! f polarizing filters. The intensity of observed light
&y } is 36.0% of the intensity coming out the first filter,
What is the angle between the polarizing axes of the
two filters?
45.54° | 75.549 | 36.87° | 53.13°
T o
%_,_ 36/0 = é -0 -26
\
(&)
-\ _
Which of the following correctly "_Mi‘f rla NI puaa IS4 Ciay L Las
describes the "redshift' observed in _ A—‘um T guall B Badlall

light? Y'
A) The frequency of light increases, and
the wavelength decreases.

B) The frequency of light decreases, and
the wavelength increases.

C) The frequency of light remains
constant, but the wavelength increases.
D) The frequency of light remains
constant, and the wavelength decreases.

VS5
J) \}d\ﬂjhuna'l.m‘,s;’dl.\.\f.ﬂ.\y(l

g pall Al gl 3300 o5 gl 35 il (o

A o gall dlgh 8 nﬁ"n._alﬁ;y'all.uﬁuiﬁ(c
(el gl alli g (Gl ¢ gual) 3 5 A (3

alile rdba (o U guudd Y 19

Ay 4 o g 5L
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What would happen to the light from an

object moving away from an observer a R 0 _,)5\)5 A

high speed?

A) The light would shift towards the
blue end of the spectrum (blueshift).

B) The light would shift towards the red
end of the spectrum (redshift).

C) The frequency of the light would
increase, and the wavelength would
decrease.

D) The object would appear brighter
due to the Doppler effect

(F tams iﬁﬁgﬁgﬂ@ﬁw1 5 guall EGdasw ila
Sllle A ual
i) G (3,581 Gkl gad ¢ gudal) ) e (0

(&3 g

whidalt G pantll b it gad 5 gl 2 Sl (g
Loead 2l

) dlgh Galdl g cp gl 335 S Sau (7
ol S s 18 gl ST anial) e (3

14

In the Doppler effect for light, which
factor primarily determines the
magnitude of the shift in frequency?

A) The color of the light emitted by the
source.

B) The distance between the source and

Uali) 338 (5 21) Jalad) La g guall Jliga ,80
Taa 4l L ) )iha

oaall ia aial ¢ gl ol (0

Al )l g Jdaal) fpy Adlall (o

the observer. vt g sdemalt S sl A5 i
() The relative speed hetween the haal) 5 s daa (3
source and the observer.
D) The temperature of the source.
15
Oxygen can be made to produce light 335 L8 513 nm 4 94 J ok g ud (S Cay
with a wavelength of 513 nm. What is s gall 122
the frequency of this light?
A= B13AM XIS T S
P ”
' 3 't
p— _ﬁ;\s’—— = 5-85 xlo Hz
- =12 1.9
oo MV
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A hydrogen atom in a galaxy moving A i t:-’lr)e-d’l S (A (g A 5 & ali
with a speed of 6.55x10° m/s away from Eadiy Q2 868 O (B 6.55%10° m/s
Earth emits light with a frequency of @ 2430 La,6.16x10" Hz 35 s g
6.16x10™ Hz. What frequency of light u-'i -ﬂ-u-d’| pyall pa ¥l o dls e “-h“ﬂ:‘“
from that hydrogen atom would be SO ougd 8
observed by an astronomer on Earth? Q_ «] \ b
6 L
N = 6-55x18ms e (o
\ obSs = - '_>
F- 6'\6’)(\0')Y Rz < ¢
l[- £-55 xlo
F _© - 616 x\ R 3
Obs - N 3 x \o
|4
ﬁbs, 6 o3 xls'" Hz
17
A hydrogen atom in a galaxy moving Ae yuuy tli'u?-aﬂ’l i) g ddia 9,0 33 & jat
with a speed of 6.55x10° m/s away from iy ga Y i oS 2o Baaial6.55%10° m/s
Earth emits light with a wavelength of ) dagall J gl La.486 nmA s Johu Ig g
486 nm. What wavelength would be G Caiall ¢ guall (Y S S e ddlaadla ?53.....
observed on Earth from that hydrogen = - F’l o Tomongdi 53
atom? ) Nt o ) I2”
6
J=6-55y) mls Nebs - Nz o+ N
N= 4gbam N 6%5”06
obs ~486 = 4 62°5K1°, 47
>\ ‘\0 -9 2|08
obs — -9 ' __?_
>\o\osf_‘ Q_QCZ- nNmxle = l}-,qh{‘ X lo
18

Describe the relative motions of objects u{d‘r Cl‘j.ig Laaic ?Lun,;‘bu Al cls J:.:!1 ia
when light is redshifted and when light wal @00 sad g gall 7 3k ladie g saal) gad
is blue shifted Answer using the term ety
Doppler effect . g3 i plbaaal)
o050 Ne> G’y‘%é)\bbdj \_u.uuo Jp}’&_,g Lo

5NN, P MBI Lake 5 ¥) 5L

plies b (e Uigesdi ¥ 21 Al b ghad 58
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An astronomer is looking at the
spectrum of a galaxy and finds that it
has an oxygen spectral line of 525 nm,
while the laboratory value is measured
at 513 nm. Calculate how fast the

339 il aall saa) ik ) A plals sl B
> (8525 nm Jshs Wb G ik bl
do pu n). 513 nim sl (b deaial) L) o
il 13) L g9 ¢ @Y1 (o) Asmall 3 janal) & a3
e S gl GBI G i 8 a8l

galaxy would be moving relative to IR L X
Earth. Explain whether the galaxy is
moving toward or away from Earth and a
how you know. BMg.w
>\ol/;5: 525nm Aobs > A A A= &
A= BI3N™ Mooy — A = X
= ¢ 3
N= N = Xﬁ\fs;i— = 525~ 513 x23xlo
A ':o 13 6 I
20 N= T-o1xlo T[S

How fast is a galaxy moving relative to
Earth if light from hydrogen’s
spectrum of 486 nm is redshifted to 491
nm?

G2 () Fpliy sl Ly a5 A1 4l s
335486 nm (i) cish b i 1)
A 7491 nm.eay)

Nob s

-_

BTN

=
-

r

_ 6
NR Nobg— A C - 9] ~ 486 < 2xlo®= 2\xlo o s
A 436
21
Light from hydrogen that is known =y i ral) U B i Jad )18 1))
to be 434 nm is redshifted by 6.50 %6.50 Ywis) Jaal) yelll A al3e 434 nm

percent in light coming from a distant
galaxy. How fast is the galaxy moving
away from Earth?

daiy) AS your La By B jaa (e pl) ¢ pull B

6-Go 7o = H50 AN (s bl
9 o-ab5

—

>\o\93 =

—

A< }-l-E)-\- A
Nobos- A

N NEEN
42j6+ 5.045 x Lk = 46z2nm

R S ST il LI BR KC  PY
424
aliles rlla o U gui Y 22 Al 3:b L gl 5B

Page 225 swall b



22

Suppose that you are a traffic officer
and you stop a driver for going through
a red light.

Further suppose that the driver draws a
picture for you and explains that the
light looked green because of the

0 gk Wilus culb gl g 59 10 (o i i) 2 380

A a9 (gilead) () il (i 580 g 6 yaad) 5 LEY)
90 ol uns] il g2 OIS 5 galal) O e S
da) ) Adea Ladiieus ol = ) By o Laie
g oeall gdu a A8 O 688 O e pS g

(4 = 645 nm) »=i (2 = 545 nm) =Y

Doppler effect when he went through it. A =SS W
Explain to him using the Doppler shift abs >\ 645n
equation how fast he would have had to
be going for the red light (4 = 645 nm) to U %
appear green (4 =545 nm)
Moo — A =+ X
C

>\°b5 — >\
N

N =

—

7.
N- — (545 —645)  ,,& = hEsxlo mis

C

£ s

g:_pz,\;__SNJ-w

23

A galaxy is moving away at 5.8x10 ° m/s.
Its light appears to observers to have a
frequency of 5.6x10 * Hz. What is the
emitted frequency of the light?

We g s 5.8X10 ¢ m/sde s b_ana) a3l
£ pudal) 23 55 Al 25,5, 6X10™ Hz 25 (piadlall
= S&aadiall

A

—

1.1x10*Hz | 5.7x10"“ Hz

55x10%Hz |  6.2x10™ Hz

\I-—_' 5‘8X106KY\}S.
Fobs-:. 5'6)(\0‘4\*1

Ebs: (\\'(1 — %)

(.o T fobs 6B\
| (-4 (- s
N C’_ Bx)ox
'~ 5.7 xlo'™ Hz
plies b (e Uigesdi ¥ 23 Al b ghad 58
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What is the frequency of 404 nm of light
in a

404 nm &) AN A sl dghega sl

vacuum?
248 x10°Hz | 2.48 x10® Hz 743 x10“Hz | 7.43 x10°Hz
B
oS e B Rt e
A Bohx\g 4
25

A celestial object is known to contain an
element that emits light at a wavelength
of 525 nm. The observed spectral line
for this element is at 473 nm. Is the
object approaching or receding, and at

5 g Laglaa | paie Gadly (g gla pain (o Sy

@Al Jshll s, 525 nm o8 (> s
473 nm ainl) 13 Akl TadlfBadal)
4o o (glag cani o) i A 203

S

what speed? \ R
A= 5250m Aobs LA -
- b%: — C,)J:‘D:!
>\0\D>= s ne
Aoy —
\ = — ° A C
P
- ES
NE bNFz 525 2414
o1S
—2(]_—['1\}‘“\\3 L =
\/ = 2- S > seen
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