Mark Scheme

* Write your name here S N s
: Cumame Other names Y

CentreNumber = Candidate Number

_f'_f-EdexceI GCSE
Astronomy

| unit 1: Understanding the Universe

| Thursday 9 June 2011 — Morning Paper Reference

\ Time: 2 hours | 5ASO1 /01

" You must have:
Calculator

-

Instructions Ladice and é—fwxﬂomu»’

® Use black ink or ball-point pen. 9“ /&,@wc awade 4

® Fill in the boxes at the top of this page with your name

centre number and candidate number, ~~ Ariocws W ’(»c'

‘ A Total Marks

® Answer all questions. o .
@ Answer the questions in the spaces provided

“
— there may be more space than you need. 3‘ v WW
information X’D’Wd,g $ tact
® The total mark for this paper is 120. rove MM e

® The marks for each question are shown in brackets .
~ use this as a guide as to how much time to spend on each question. byt Mm{- -
® Questions labelled with an asterisk (*) are ones where the quality of your M/\M W
written communication will be assessed
-~ you should take particular care, with your spelling, punctuat/on and grammar, as Tten 4

well as the clarity of expression; on these questions. . M‘/M . Ym
Advice wibl., extm
® Read each question carefully before you start to answer it. Y ryy
® Keep an eye on the time.
® Try to answer every question. DF
® Check your answers if you have time at the end. :

y y 201y, beptinder 3
Turn over *

edexcel

advancing leaming, changing fives

osscosn I

©2011 Edexcel Limited.
5/6/5/4/

LR

8 A



Answer ALL questions.

Some questions must be ahsweredwith a cross in the box {X).

If you change your mind about-an answer, put a line through the box (%€) and then mark your

1

new answer with a cross {X).

(a) Which of these objects in the Solar System has the smallest diameter?

[l A Earth W
[J B Jupiter
® C TheMoon <
[0 D TheSun
(b) Which of these objects in the Solar System is closest to the Sun? k

: )
L A Earth H{
[JB Mars

M C Mercury 4
[J D The Moon

() Which of the’seﬁb.bjects in the Solar System takes the longest time to orbit the Sun?

{1}
(0 A Earth
[J B Neptune
C Puto v
0 D Venus
(d) What is the name of the dwarf planet that orbits closest to the Sun?
1)

4 eres (T—vv'wrw "Xcrua">

_(Total for Question 1 =4 marks)
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2 (a) What is the value of 1 astronomical unit?

(1}
J A 15 million km y —
8
X B 150millionkm = [-§xXlo km = [§xlo m e
£ € 15 million miles S—
[} D 150 million miles Se——
(b) What is the name of the shape of the Earth’s orbit around the Sun?
(1}
[0 A eccentric —
B eclipse —
[0 € edliptic —
0D ellipse . . | T IR P N S—
(c) What is the name of the plane of the Earth’s orbit around the Sun?
{1}
E A ecliptic ————
D B eclipse —
D C zenith ———
[0 D zodiac w—
|
(d) How many hours and minutes does it take the Earth to rotate on its axis once? §
(1) .
‘A sidereal 23 _ Ch .
R ¢ [o1V] 54 minutes. é
(e} How long does it take the Moon to spin on its axis once? %
(n %
R A 27.3days % —
[J B 28.0days [ —
O € 295 days g—
0 D 31.0days %""‘"
N i B o ___(Total for Question 2 = 5 marks) %
g
R A R T R R R i
IR
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3 Figure 1 shows a rough sketch of the Moon.

m\:
“\\

Figure 1

(@) What is the phase of the Moon in the sketch?

Gittrns (Mioob wming | nmivg | ol furt

0 A 6days

[0 B 10days
1 € 17 days
0 D 28days

Fuil

(b) How many days into the lunar cycle is this?

{c) What is the phase of the Moon during a lunar eclipse?

{1}

direckion /‘/7
_0)( 4le Hgi«t
from the

Su e

(d) In the space below, sketch and label the relative positions of the Sun, Earth and
Moon during a lunar eclipse.
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¥

e R A e T R o

mmnnu mmlm WA umlmmumm .




I
)

¥
H

1
3

P

- the

be

‘ im\l(rt((ﬂ

Lo this
Photograpiy

4 Figure 2 shows the near side of the Moon.

Note:
fkﬂwg b

{:Ci(SCop(,
(magc

Wou [ cﬁ

wWith
res pec t

Figure 2

(@) What is the name of feature X?

[ ] A Bay of Rainbows
[J B  Ocean of Storms
B C Seaof Crises

[] D Sea of Tranquility

(b) What is the name of crater Y?

[J A Copernicus

[J B Galileo
[J C Kepler
A D Tycho

B A




(c) On Figure 2, indicate the location of the Apennine mountain range.

Use the letter A.

(1)
(d) The Moon’s far side is not visible from the Earth.
How do astronomers know what the far side looks like?
R {1)
Space pro bes Iaf{:ronau ts ( [vinar satelliter have
ovbTted , Auwd P ho f?oqrqpﬁco{ | the +ar S de.
*(e) State two ways in which the appearance of the Moon'’s far side differs from the
near side.
_ . (3}
MOVC C"a.th"S l Rt{ccf b
More hl‘gh ’amls {u«wunﬁains Darker

Y \ Invisihl t
ngktw th  appearance nvisible from Earth

(Total for Question 4 = 7 marks)
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5 (a) The planet Saturn is well-known for its prominent ring system.

Name two other planets that have ring systems.

{2)
Jopiter [ Veptone
5 Uranvs
(b) Which planet has two small satellites that astronomers believe are captured
asteroids?
{1}
Moars
() The étmosphere of Venus can be used to demonstrate the danger of extreme
global warming on Earth.
State two properties of the atmosphere of Venus responsible for this.
{2}
Large quantity of Carbon dioxide
, Extreme]y high Surface tew peratuore

3, Pense .’/l‘&laoff*l\{{c [C[GU[/{S

(Total for Question 5 =5 marks)

f. Effcctive at preveating  the escape
of I¥w.{:rq—fcef— radiation Cuct t et
{jrom the Planat‘
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o
6 (a) A student observed the star Polaris in the night sky.

(i) Inwhich direction was the student looking?

A’ North

@

[J B South
O ¢ East
O

D West

{ii) State the declination of Polaris.

+_ 900 Ui}

(iii) The latitude of the student was 55° N.

What was the angle of elevation of Polaris above the student’s horizon?

5¢°

(b} The student observed the constellation Cassiopeia.
From the student’s latitude, the stars in this constellation are circumpolar.

(i) Inthe space below, sketch Cassiopeia.

e
ot

Reject :
o Just f{nes,fttowa‘uﬂ the
fﬁa?e of the constellation,
Y o without the stars.
°
°

T



% Stars Which never set frow the

(ii) What are circumpolar stars?

7 {ace of b servation

* ¥

(i) State whether a star of declination +60° would be circumpolar from the
student’s latitude.

Give a reason for your answer.

For this ctydent Tolaris will be §C¢° above the

!'f\wfgega,. Tt follows TChat the angolar distance

betweew Polaris dud the overhead point (or

PR A vy \

jevu"t":i',\ ojtfslcula&t,) = (})0 = SS")
3

(Total for Question 6 = 7 marks)

To Ga observer in the Ner Chery hemisphere 0§ the
Eqr{_-u’ a Star 1« at its lowest pofﬁf i bhe

sky wWhea (€ s dve North, From [ati Eode
f¢* N, a Star will be civevupolar 7f it
declination (s (76° - £5%) = 357w, or
reater . That (¢, any star Whick 1s  below
the Pole fay the amovat o f sne’s
latitvde will just Scrape Ethe Northern
horigon at 1ts lowest point. Iy 7t s
neavey the Pole Ehaw t(a&,t} Tt will never

Set and be Circvin polar

¥ Reject:

Orbit Tolarss
visible all day
Always wvisible
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7 (a) An astronomer observes sunspots using a telescope fitted with a H-alpha filter.

(i} Describe the appearance of the sunspots.
{1

Dar k  patches on the surface of the Soua .

(i) Name one other feature that the astronomer might observe.

- . , (1)
Solar flares, prominences, filaments, plage,

- SNPS - TIPSR | S | 2 £ . s
GBI T e TOR'S T b daricen wg (Y&{rcl’-f e tisied j
(i) Why does the H-alpha filter improve the astronomer’s observations of the

sunspots?
X , ; {1)
* Sf/\aﬁ;cr Con ‘(:rg\st / hﬁrrow~f»ahd( Jf?”:cr.
(b) With the aid of a diagram(s), explain how astronomers use sunspots to determine
the Sun’s rotation period. ”Wé g 2

The simplest way
lnvelves observing a grovp
of Sunspots, r{corﬁiz‘nﬂ Ehe vr
position (f) and timing how
many days later bhe spots
retorn to the Sawe position,
Ov, observe over a period
of a few days, (5 Ehe
Wweat her (s bad and esEinafe
the fraction 0{1) a complete
Fotation Tthe Svin has
vaderqgone .
For {/Xclmrlcj the Sfo?‘:[;)

mom‘nﬁ troum  (imb A to limb B
oy i gl !’vwl{ccd:c hal;i °'§ one

Complete rotation

D"f’f”f’“t parts of the photosphere rotafe with

TR AR

Periods Ye:w\_} mfj from abovt 26 0(1:{.75 to 34 ﬁia-{f
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(c) Sunspots are thought to be a possible origin of the solar wind, which can cause
aurorae.

(i) Describe the appearance of aurorae.
Ylows bn Mo wgver (brrobiial) abrpter
QW” v Aitanens Lﬂ/ﬁ/": T A/ﬁ/ﬂg

(i) Explain the connection between aurorae and the solar wind.

{1}

(2}
Lharyed  particdu i e botar Wind | Loting
a/{-,m,{;md»aﬁ bt bl e 4 disbiated
region o A dun b ke Earth, tnlemet  wiln

G wrlecudes i £l WW(Totalfor Question 7 = 8 marks)
g b, Earth.

TF? (steictly) '

ke loge disbomes o e bunm, il woqmelic |
ftd  lines  fpled  pr for Aot ey apreer
£ A WVW’W oy o Ao
M.WWW‘M’:)W?D{W%;
a e wlinlowibory wmaguebic ks |~ T.M.E

%qu,WMﬁMM
and hecbrng | dnkermct  aribn ke L.MF. g
b Hor of S Addar Wind 45 colel & Az
LMr A b dun el | Mo fadd line an

T T B G
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7

8 A group of students were observing the Perseid meteor shower that occurs annually
in August. This shower is caused by a short-period comet.

(a) Where is the origin of most short-period comets?

oty

m——— [J A Asteroid Belt
S— K B Kuiper Belt
m— [J € Orion's Belt
W—— [J D Van Allen Belt
(b} Figure 3 shows the Earth’s orbit around the Sun.
The scale of
this diagram
o LS Wbﬁfu(.

Figure 3

(i) On Figure 3, draw the orbit of a typical short-period comet.

(i) On Figure 3, indicate a point at which this meteor shower could occur.
Use the letter P.

TF®
o L flw ettt | tanc Ferivola Tougivg [vom
3349»064\0 (EW% W)M@W&m
IS0 Yetr . ‘hvbg e md""e“'ﬁa e
L2V VR ?é} Ao N Aot trtlnnd e, (%

oo

T R e R T R e




(©) (i) What is the name of the point from which meteors appear to diverge?

14e  radiant

(i) In which constellation does the point for this meteor shower occur?

Persews

{d) During their observations, the students also saw a fireball.

What is the difference between a fireball and a meteor?

{Total for Question 8 = 7 marks)

TE?
b a mcborid dravids Mgt 4.
(robriat) abwompton it crtnbuatly Tachis
mWa/l: which  alwopleric Gaots
ﬂﬁ’{;‘(/ﬂ/{?\rﬁ /ng/t’v(: Bnnon  as a  meleo
Iyrically | milevs  apperr ok e aléibent,
’V{: 90 km. & (20 &M-,MW M’{:‘:""q/"‘w
ak  afout 26 kwm . ' ‘
Occasimmelly | &e  Eartn  paases Gorrugt
?’cw’(low-»(mfl;, wtll - ppukaked Part P 4 nelioyrid
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9 (a) What is the approximate diameter of our Galaxy?

(i) a typical site of star formation (use the letter F)

R

(m
(J A 30AU
[ B 30pc
X C 30kpc
[0 D 30Mpc
(b) Figure 4 shows a sketch of our Galaxy.
¢
&
¥
Figure 4 5
On Figure 4, indicate the position of:
(i) the Sun (use the letter S) ﬁ%

(iii) a typical globular cluster (use the letter G).

(Total for Question 9 = 4 marks)
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10 A group of students were using a star chart to plan a naked-eye observing session of
the region of the sky close to the constellation Pegasus.

Figure 5 shows the Great Square of Pegasus, some other stars and a faint, fuzzy patch
of light X. Some stars are labelled with Greek letters.

Y And &X
BA. q a And B Peg .
n . ®
ch C—I—rml:
Square
v Peg a Peg .
Figure 5

(a) In addition to the star chart, state two other sources of information that the
students might need in order to plan the observing session.

.
]
.
\
3
R D T N B S B B A R R S AT A SR e e D A R AR R 0
-

PN

@m ’ f" : fe]

@ W d/o({/ﬁ,‘/m -------------------------------------- g

Debails f He o -l 1

(b) On Figure 5, indicate with an arrow how stars in the Great Square of Pegasus can
be used to locate the star Fomalhaut.
This star — ——Mm @ g g
in the Sq’varc of reeded o i

?cgasv)‘, vsed to b¢

ditternt  acale 4

H \
o 4 et e, @ r; f 50
f but has wnow been givew |

CL Frec 'Ef’sxn.s'}“:r to U’V\Svi.taélc'

Andromeds and has
LCCNM(, f”,al«a Aundrouedq e .
Why 7 L have wno

; tﬂ(cq 1t clcarlT
”‘b‘ﬁ“% «%J.‘»xslz&s}:b’\:p‘:r::s:t‘;i'—t;"‘::.:, P‘,‘p::_;j‘wg‘:ﬁfu*

Formalhav t (U\c foutl\erv\émésé
/\/ 'jwrst‘ w\qgmtudt Sf:av C\fcr

visible j:rom Br:tau«. t\/t:uxa)crc»u

S-SR S
Sovthern Englavdd it s always
Very low; frouw Northera |
Scotland 1 E Larc[.f rises aft
fng time . TE = A strangc
chvice of star s this fpvtSf“’“ )

pa ‘('.'tcr .



(c) What is the name of faint object X?

(1)
M A Andromeda Galaxy
(J B Orion Nebular
[J € OortCloud
[J D The Pleiades
(d) The group of students observed object X with averted vision. W !
What is averted vision? " € oyricr p {:&m sy v

(e) Name one other naked-eye observing technique to help observe object X. :
1) A ""'3 :

(f) The students planned to observe object X on a future date using a robotic
telescope.

State two reasons why the use of such a telescope might improve their
observations.

@) Ddale can 4c sbord  (Totalfor Question 10 = 8 marks)

_%my«%tm dboid & met &
;,WW,WQ»%W Fabhering
auﬂc,ﬁ%atwicmww%vwv

O A e
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11 The four images labelled A to D in Figure 6 show different stages in the evolution of a
solar-mass star.

A The Pleiades, an B NGC 281, an
open cluster emission nebula

C The Helix Nebula, D The Sun, a main
j a planetary nebula sequence star

RE T U S B S R K

Figure 6

(a) Arrange the letters of the images in Figure 6 in order of evolution, starting with
the youngest.

R A D C

-




(c) Figure 7 shows one stage in the death of a star that has a much greater mass than
the Sun.

Figure 7

(i)  What is the name of this stage?
{1}

% Supornova (I"% o a phetaprte of He §iad Netwle )

(i) Name one possible type of object that lies at the centre of Figure 7.

~__(Total for Question 11 = 6 marks)

¥ JTf°

R R PR R s

A sbllar txplnien o an  tucompretfeaactl
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2 (a) Recently, astronomers have discovered that many stars possess systems of planets
(exoplanets).

(i) Describe two methods that astronomers use to detect the presence of
exoplanets.

R mhummw(w

zmww Doppler ohith o Mo speckd

(i) Explain why astronomers find it difficult to detect individual planets.

® Swmal planets ( low ma;s) do nst Pectorb Ehe more
............. mass ve L

{2}

@ The wParcu,t“ ctay (s 'MUCLL beigabter thaa the

F(am;t. Rewtemtfor Eaat Elc P{anot Shines ouly

by FeFlected lfﬂt\,t-

(b) The Drake Equationtan be used to estimate the likelihood of intelligent life
existing-elsewhere in our Galaxy.

State two of the factors in the Drake Equation.

_ (Total for Question 12 = 6 marks)

W lug ) P

(“) Terrestrial &twoS()l«\Cr:L torbvience lessens the
accuracy of aftrowmetric wmeacvremeats

RN S S DI SR PR ol e e e
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13 The table below lists the co-ordinates of some of the stars in the constellation Orion.

star RA dec/°
o Ori 5 h 55 min +7
B Ori 5h 15 min -8
y Ori 5h 25 min +6
8 Ori 5 h 32 min 0

Which star appeared:

(i) -the highest,

ol Orvivwws

(a) An astronomer observed Orion from the UK in December.

(i) the furthest east?

K Ovionio

anmy
e}
wao

June.

(b) Explain why the astronomer would not be able to observe Orion from the UK in

{1}

(2}

il vl A

e

(i) What is meant by the term meridian?

e drint dale o Bl hleohad  aplem | wWhick prasen

{c) The astronomer observed  Ori when it crossed her meridian at 16:40 GMT.

bl le Mo 3enible ud Aoth cileskial poler . S cub £

FEVFS Z RN S TN Y A A 7 VO S (T o N VO S R S ST

(ii) Deduce the time at which o Ori would cross the astronomer’s meridian.

%
%

i

u

i
1Y

R R R T

RN l!ll! IR

_ (Total for Question 13 =7 marks)
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14 (a) Our knowledge about the Solar System is greatly increased through the use of

space probes.

Describe briefly one major space mission, naming the mission, its ‘target’and one
key piece of information that was obtained.
{3}

Mission name %/6('4- ,{ 4?0% ,»{ {M [WM

%%M{%W,W‘ Veuwun

o

Target’

One piece of information

@WW%WW

“F

oua/&wrcy[ié&(_.ww

a 2

M/{;W

a,

(b) Manned exploration of the Solar System has so far been restricted to our
immediate neighbourhood.

State two problems that astronauts are likely to face during a manned expedition
to a planet such as Mars. ‘

) 2y
5 Meanade f?a/&/f’m.(,
3 Expvaat t Al tmcrtandd (Total for Question 14 = 5 marks)

£, Latlinions wilbt (W ) el roids

oy

Healtt, prtleis, due £ WW a Gt
M fvee - 42U (/’rwia( b %‘%mddw”)
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15 Martha measured the length of the shadow cast by a straight vertical stick at certain
times of the day.
Some of her results are shown in the table below.

Time (GMT) Shadow length / mm
11:30 527
11:40 512
11:50 505
12:00 494
12:10 430
12:20 495
12:30 502

(a) Use the table to determine the time at which the Sun appeared to be at its highest

20 (bt st gt

{1}

(b) On the date that Martha carried out her shadow stick experiment, the Equation of
Time was equal to ~ 6 min.

Calculate the Apparent Solar Time at which the Sun was highest in the sky.

Use the formula : Equation of Time = Apparent Solar Time — Mean Solar Time

a A ST = t2;10 - 0 06

= (2.04%

(c) Deduce the longitude from where Martha carried out her experiment.

s U e m W/& }th
4] A(‘Y' 7 /J’/v-ri,a prmnd Mﬂm.’ri S .

vV AL T TR TNTVVAT VYWY PRIV

(d) Martha’s friend Jojo carried out a similar experiment from a longitude of 3°W.

At what time (GMT) did the Sun appear highest in the sky to Jojo?

(Total for Question 15 = 5 marks)
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16 (a) State the difference between a binary star and an optical double star.

) i T ’ {2}
3 sl ar Asoked batlinally,
Nk (o e Lo Comprninds art p/&ga,{,c,;;(,fa aseptil,

{b) The table below gives data for four stars in a constellation.

Star Apparent magnitude
a -0.6
B 14
) 44
£ 6.8

() Which is the faintest star that could be seen with the naked eye?

(i) How many times does star a appear brighter than star 82

Lo {1)

am
(2 512) DODB 2 (TS1Y e

-

(iii) The distance of star & is 100pc. Calculate the absolute magnitude of &.

Use the formula: M=m+5-5logd 9 W M'w W
Let m dve B %&w&v&m

AA:AW({: (6 pc CHEATY, O G I o P9
twws vty .

(Total for Question 16 =6 marks)
(/(14 e = pepert. Lans )

lop =(2v5‘iz)‘w‘ = bim = §
. § wrndd 4« fu MW@ g tln
Hewee M

B e e e S e

L1

—

44 - 5§

)
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17 (@) () State one major source of light pollution. W
PP . x / {1
Arkfieiat figlibing  duc 4’;\\ m«a) Ataclio W?
\ /J/WVLJ

(i) Why does light pollution cause problems for amateur astronomers?
ol do  viachde . Ch.. akean

O Reduco tonbimat §) Piw tockoroud ehy 4o
wuitd Aran darst

*(b) The Greek mathematician v as the first person to determine the

circumference of the Earth. ~ 2 20 B.C.

(1)

Describe the observations and the method used by Eratosthenes to determine the
Earth’s circumference.

You mav draw a diaaram.

Evratosthencs Kncw that at noon on mid-svwmer day , the Sua (s divectly
Over headk | a5 Seen From the town 54 Syenc (the modern Aswaa ) , Gnd
Flat it shene divectly down to the bottom of a well withovt '
Casting a shadow
It was alte Kuown H\a{:) at the Samc Momewt,‘fmm Alexandria |
(abouv t Soo miles North of Sycme ), the Sum 15 7-5°% from Lthe
Jew: thy ov over head point, A full civele s 360" awd 7-5° is

(__. of 360°, So, i4 the Carth 15 a Sgkcrz;fts Circuom ference must

'-.b

bi Co x distance between Alexandria aud Syenc . Er%fosﬂ«(hfs‘)

Ca,fcvia{:ian ‘/f{fc(Cc{ 399984’ N remarkably wear the trvth
rA

T He gave Fle distance in * 5‘{:aé€fu",;“5:"te“tai"‘f - Zenitl at I
Klexaundria \KD,

2= Zen'te at Lenith at Syenc ‘
A Alex andric o divecbioun . ;
direction of §Uah‘3i¢b .
L .
vaatl}a@ 0}( \W; [
Surface of & the N
(f&h tode - . //'1 . & Y, ﬁ\‘f.gv
2 & 200 W, . .
(23_50) ) Equea toy dus &[i/tj. ;
The Sva was over head Drfh\\,?
o June 21 - /
The Sun mirvored (Yom bhe length of the
- ow Cast by the obelisk,
fin Ehe well ak 754%7 tie albitoole of iy Svﬂu

S'chc, ~Nas 82-59
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18 (a) Why do astronomers use 21 cm radio waves rather than visible light to determine
the rotation of our Galaxy?

{1)

WWW

(b) Give three key facts about Cosmic Microwave Background radiation.

(3}
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(c) Describe how astronomers use the value of the Hubbl determine the

age of the Universe. v
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19 (a) Figures 8 and 9 show two galaxies, the Andromeda Galaxy and Large Magellanic
Cloud respectively.

Figure 8 Figure 9

State the type of galaxy shown in:

Give the names of two other galaxies in our Local Group.

l. Large awd Swall Hagellanic Clovd s
2. Pegesvs (3) Praco , @ Ursa Minor

(c) Some galaxies are described as‘active’
Give two key facts about active galaxies. ‘
|_ rb\C (,(,\,( ;VLC t('\a.t P.'}nf(l’s tl\C A“ (—7 N h4§ to

] =
produce ~io Elmes P -

2. qucjidb to be an accreting svpermaSsive black hele .

3 R‘Kd(@t\‘()h cuy tteAh canuckE
be o stars wlone.

4 Solue Show €Xtessive emissSions at the ﬂfav-

(Total for Question 19 =6 marks)
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20 Quasars are distant galaxies with high redshifts.

(a) Describe briefly how quasars were discovered.
Hlow budese a0 1960, woo Lw/w? He 200~ tnch )
W P W ....... Wﬂ-”(t’ ....... /(,{—g/é "N A .0/60/{* A/t

ﬂb)bu Mers iy oppeecd £ conbain.

An astronomer obtained the following data for an absorption line in the spectrum
of a quasar:

measured wavelength =610 nm
true wavelength = 460 nm

At what fraction of the speed of light is the quasar receding?

v A=2g Rec ranging = V2 A Ao\ €
Use the formula: —= ,
C }»0 /\o { ::}
Subs tb f;(ﬁwg H
vefisaew\x ¢ -
k thx (o w ) ______________________________________________________________________________________________________________
= 034 xC
(c) When the astronomer observed another galaxy, she found that its spectrum was
blueshifted. What could the astronomer deduce from this?
w— [0 A The galaxy is in the southern hemisphere 5
— b B  The galaxy is moving towards us B
— [0 € The Universe is contracting %
:
=== | [0 D The Universe is expanding &
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