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1. (a) What is the astronomical significance of one day? Put a cross (88) in the correct
box. .
 the time taken for the Tarth to orbit the Sun X
the time taken for the Moon to orbit the Earth
the time taken for the Earth to rotate once . 8
)
(b) What is-the astronomical significance of one year? Put a cross (f) in the correct
box. ’ ‘ .
the time taken for the Earth to orbit the Sun " the si deven| peripd _
the time taken for the Moon to orbit the Earth R | »
- the time taken for the Earth to rotate once
@
(c) Which way does the Earth rotate? Put a cross (i) in the correct box.
from East to West o ]
from Nurth to South | |
from West to East w
@
(d) By how many minutes is a sidereal day shorter than a solar day?
' fovr miuvtes
1
(Total 4 marks) T
. .

0
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blank
2. (a) Which region of the electromagnetic spectrum:
(i) lies bctweé; infra-red and radio waves? Put a cross (B) in the correct box.
microwaves BB ultra-violet X-rays —
(i) has the longest wavelength? Put a cross () in the correct box.
radio waves ultra-violet B3 visible light A . e
(b) From which part of the Sun are X-rays emitted? Put a cross (§g) in the correct box.
chromosphere corona B photosphere B4 . —
(c) The diagram shows the path taken by white light entcring a glass prism. The path
i ing the prism is shown. L
. taken by red light leaving the p TYP.“.,([ ,
The a.hgtﬂ ar ' |
separations n“uc = {-5¢
Shown here | | L
are greatly white ed Mgy = 52
- exaggcrated light - light
~see below ;
greeu
blve
On the diagram show the path taken by violet light as it passes through the prism.(z) JQz
(Total 5 marks) ’—] -
2.¢by TF2:
Becavse it (s <Lxtremely
hot ~ 2xt0b Kk
() ch anagvlar scfara.\':.’pu
of the blve and red
Componewts within the
prism is  (only) 2° (sic)
’ 3
T 00 0 O A Turn over
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3 (a) A group of students observed the sky on a-clear night and described what they saw.
For each of the descriptions (i) to (iii), put a cross (i) in the correct box.
(i) It moved from east to west and I'saw green and red flashing lights.
Aircraft B8 Earth satellite B3~ Meteor Planet X
(ii)- Out of the corner of my eye, I saw a bright strf_:ak of light lasting for about one
second.
Aircraft Earth satellite Meteor 4 Planet
(iii) A constellation looking like the letter “W”.
Orion [ Cassiopeia B Taurus Ursa Major
3
arty Ficial
(b) On another occasion the students observed an; Barth satellite. During the observation
its hght faded within a few seconds. Explain why the light from a satellite fades in
this way. _
Aif:ff-;cm.' Earth Satelli bes shine as a re splé ...
of h ht reflected from the Sun (as a(ocs tie
MUD'\. ) . Tk‘ "J L t f&i:s W‘ttu tl“_ S“ tc {“ .......
cuters the Shadowr cast . by the Eartu . ..
The distinckion belween ymbra and Peavibra (s @ o3
important. _ . j
et - . ... (Total 5. marks) .
- i
l

ymuuu.‘ va. l res 1'051_‘

divection of
light from the
Sun

Ay Yy

Umbral reg ron
{in wer .S'hadlow)

—
vl

o &r shadswt

— - “ W

v e

)

Leave |
blank
4. (a) (1) What.is the approximate distance from the Earth to the Moon? Put a cross (§8)
in the correct box.
13000 km 250000km B8 380000 km
(ii) What is the approximate distance from the Earth to the Sun? Put a cross (§) in
the correct box.
93 million kin 150 millionkm B 380 million km - E4.
(b) State the shape of the Earth’s orbit around the Sun.
............................. ENEpEicald _
@
(c) State what is meant by one Asti'onomical Unit.
" J A mLom d.wtcwu . He Fartl {,,,M
e Sun.
) o4
- (Total § marks) ) F_] '
TE:
= D-0
. ) , 95
u 49
Perifhelion = (- FTx (o m
!
Il-ﬂ-meq._:l-Sleo'm = 0°03
J4. de i eyps
defpernu ! ?4: wonld 4 J«.{M

mz‘::t..g

2008 xlo m

= e difpertes
e mtan velue

|

lv“, x,o n

RO O

A G 5

Turn over



®

Five moons are listed:

EX

Phobos, a moon of Mars
5,
To, a moon of Jupiter
Titan, 2 moon of Saturn
Miranda, a moongof Uranus
Triton, a moon of Neptune.
From the list, name the moon described in each statement below.

(i) The surface is covered in ridges, fauits and cliffs; the moon appears to have
broken apart and re-formed.

Miranda

................................................................................................................................

(i) Itis one of the coldest moons in the Solar System with a surface temperature of
—235°C. Geysers erupt from its surface.

................................................................................................................................

(111) The surface is orange/red in colour and contams a large number of active
volcanoes

................................................................................................................................

(iv) The dense atmosphere contains methane and nitrogen and the moon was studied
by the Huygens space probe in 2005.
T( ftan

(Total 4 marks)

1 Leave

105

6. The image shows the Earth rising above the Moon’s surface. Clouds in the Earth’s

atmosphere are clearly visible.

The Earéh |
chown here
is partly i

the shadow
cast by The
Moon '

. Image courtesy of NASA

(a) Describe two drawbacks of the Earth s atmosphere to astronomers.

@ Filtees ovt a (ot oF electromagunetic -
radistion; (D refracts the light; @) pollutes |
thc skies; @ clovds are a problem for
oy{-wd i:clcsu)pes and (9 redvees the apparcnt

e L S T T L T T T LT T T L R S LR T LR LR

(b), Describe two, features of planet ] Earth that distinguish it from the other planets in the
Solar ’System N

© The [rescence o f water; @ forests @ oxygen =
rich atwmosphece , and (@ the closcuess amd
reela.\':ivclj large mass of the Moow Combine

to prodvec pro fovndly (mpor tank occan awt

sea &ides.
e hviach - backed 2)

(c) Inthe image the Earth’s phase is Viewed from Earth, what was the Moon’s

phase on the same day?

.......

................................................................................................

Lreatent : @

(Total 5 marks)

’ A

N
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7. {(a) State what is meant by the Moon’s shadow terminator.
: _-7 he W m Ude daglit and 77
| .m;‘/ﬂzﬁ_ £ Amisrberes e
b) Features on the Moon’s surface are illuminated. differently according to the lunar
f:hase. What phase of thé Moon is ideal to observe large rayed-craters such as Tycho
or Copernicus? _
’ },wb{, Mot == s
@
(c) Explain why the same side of the Moon always faces the Earth.
Je rtabion o fe Mon 0 paid £ A
& L | ’
capturcd " mem " -~ W":
L : Ak net -
& ‘r'b’&aﬁuus U rT iy—vffﬁo(g, WRA W' 2)
(d) Give one reason why it is possible to observe slightly more than 50% of the Moon’s
surface over a period of time. '
L idorvbion Ao bae. , Stbe Tlorw stewus &
o b At ool rver & st o Q7
| bivae 4ty ok ik Teeur ) (Total 5 marks) ‘l
R 2 8 &) conbinniy -

(a) Draw a labelled diagram to show the relative positions of the Earth, the Sun and the
Moon during a solar eclipse. o

the direction of light from the Sum

e

: \._\
Y i

Uf‘l.'f lf ;féq
Moown

q;---._.

the vmbral region CI)M
0f the shadow

il W W T W

No distances arc drawn to
Sca le. @

(b) During a tetal solar eclipsc

() Which part of the Sun is visible? ~ *

_ .. . y
w ém (Wﬂ" L )

(i) Explain why this péﬁ of the Sun can only be observed at this time.
Wrwa/(,_ e forowa 4o Aot (‘» Z;(lo('k'),

kb ar bnuons Beb b drighbuiss b sk

Leae Mav Bab of B brler purfoce (v (x1o>k ).

Wlhee bbs Plotopton 1 2hreured , e Sormvn b

...........................

(c) (i) Draw the appearance of the Sun during an annular eclipse.

| | | an extremely thin
(relatively speaking)
ring of the Solar
disc is visible fira.
Shor & Eime

L
a.hn.t)’(a.r“(nn t ‘annval ")

'
i

; “ “
;. from annvlvs,
: 7] “

.

meaning Fing .

(ii) Explain briefly why an annular eclipse occurs.
Wl e fum - Morn — Euth, a.lua«w%-t TTeurd
ke crimanele uvl:k Be apryce -af B Marn | &L
anade Which ik sudflinds at Mo Earta i ot b

padlont . Runtnter blat A wit o ble Mevin
dvund e Earll, 4o Aogddy :

*»

{Total 7 marks)

Q8

iE

»MMM:%M'}:LLM%“
oo miqule dag wd migdt . A lae dey"ie
“ by w0 b Eartl wess,

5\,
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9. The diagram represents part of the celestial sphere. The dashed line shows the ecliptic and
two stars, X and Y; have been plotted.
+35
-~ 1 y TP~
+30 . =
. X <
Declination / +25 —* - .:E .
degrees ' ’_-—'"’—* ’ R SRS
+15 —t =
- - - | = -
+10 *
8 7 6 5 4
Right Ascension / h
(3) On the diagram:
, (@) plot the position of the Sun on June 21 (use S);
(i1) indicate the zodiacal band.
3
(b) From what latitude could an observer see star X directly overhead?
ter X A& 4o sen W de bebibote
1 a,.. hervir et uyw(. k— e delinkin, )
Yot o, t+ 15° 4
(©) Expldm why star'Y is not circumpolar when | observed from Penzance in Comwall
(latitude 50 °N).
tor oA thaeruver ek o  Lalibiusdl, ;f ‘i'S'DN
Y 4 mot MWW" fteost Lﬁ
declinabim  deta Mot  xceedl 40°
e
L (Total 6 marks) j

9(h) Conbimued .

Ine decliation (Mo gy liskswe ehree | ditlnr &2
clekind cqpabior ) o Podarie s + 90°% Usrtfr only £
ké(A, Hovth, Prle wrwddl an vher s Pademe o & Jewsdd .

‘ O O

@

10. Galileo Galilei (pictured below) made many important discoveries that developed the
heliocentric theory. . : .

 “Image courtesy of NASA

(a) What is meant by the heliocentric theory?

J4e amwl»««q

Leave |
blarik

b wkieh He Sun lico in e

1)
(b) Which one of the following astronomers suggested the heliocentric theory before
Galileo. Put a cross (B4) in the correct box.
Copemicus Kepler B3 Newton E3
(©) State two of Galileo’s discoveries that gave evidence for the; heliocentric theory.
2. Ne fvion sabllilin (Ha marvo of fupibs) .
(d) Galileo also discovered that Saturn bad an unusual appearance, that was later shown
to be a system of rings. State two key facts about Saturn’s rings.
1. 34-4. Tnga Aare  gupa gelurcen M -
2 € very Wnﬁ W&A&. 1’6%4 beplecs Laws
3. )1 blichwos viry W '(bwd o A
e e
2
(c) State one further astronomical discovery made by Galileo.
O 0bserved e mounloine and cralevs o
Mo Moma. T e
@ Resoloed Mo’ M, W °‘3 L L o
toys @ Q1o
) (Total 7 marks) _\i
11
R T !IH NEARTA N AR Turn over
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11. The image shows the planet Jupiter following impacts of fragments of Comet Shoemaker- (c) At its furthest distance a comet is 20 AU from the Sun. At its closest distance it is
2 AU from the Sun.

- Levy in 1994,

a
(i) What is the name of the fufihest point on its orbit?

e apheliovn

(ii) How many times greater will the force of gravity on the comet be when it is
2 AU from the Sun compared to when it is 20 AU from the Sun? Put a cross

() in the correct box.

f | o 10 0 1008 1000 O e
|
Image courz*‘esy‘of NASA ’ . @) Q11
(a) Explain why Jupiter was the most likely planet for such a collision. ' (Total 7 marks) j
dediomintdl vy th wacs  awd racliva w’raw » TFY . ey (i)
Cwetle E ff;- P—érﬂwr(. Lle avEit T a ot o Cep g | '
| (2) w©
(b) State three further pieccs of evidence to show that serious collisions between objects ' @.) 'PTW-’C 'b' ‘“—l— W 7 Aeir mases
in the Solar System have occurred. ’ : ?
© I A - ((diskaue o sepanbon A, Cousbunt ) and
it | - by Swtndy Porerhiect & L pgpan g
mmovre . bnk .w Alein W W ] d :

foe (10) = 100~ gt

() ®
4

le d.

N I

- " R o A O
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12. The Sun is a main sequence star.

(i) Describe how the Sun became a main sequenceé star.

MMW@M.MM@
b Lugerturd riae  pud  praswa C Arcrtass
mmmqmm Jle pyoocases
¢WM4WWW
Mueth o Bl weos 4 e puleste, sla. Lo
Lat in Be fom o o “atller wind .

(i) Describe how the Sun will evolve after the main sequence.

e sbar rewsive in i6 Main Legpenc
Mhase snhit wet of Lo Hpdoyon Aas bo
towrtid & Helivm . Ttls Leads £ o fald
[ b e bunpernbion f B Core | redciog ke
WW&AWM
Y W4WMW

Wﬁ{l‘
He aley .

(AOtAl /7 yaarswe

Leave
blank

QMWIJL(.W&WCW?

b diaity b B b Prct f Bl abar il

a  deicrtose in e purfoce Augpernblioe . Ak,
. Cpumtow, A& T gt ho frrasd
— O, 0O 0

J4re 4o
Lol <Con totr

b&m&mm

13.(b) Gombivared ,

13. (a) State what is meant by the radiant of a meteor shower.

e print n Mo phy  fovw wlide Ml wtheow
qmwwmtw o

(b) State why an observer on the Moon could never see a meteor Ll ”
"y WW , Ar e Avm

(c) Explain clearly the difference between a meteoroid and a meteorite.

ba Eartic, aed Lowds mn M purfare, alrw ,

q4

=)
>

@

(Total 5 marks)

]

TF2=&4¢MM@&‘MMQM

o wewte A viadhAe .

qu,aiai‘wy;wmr;_MWM

e atiak o ligoh which io Thenid i o

W‘J“MM'&W@%

Wu(uad*t
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o
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2
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14. (a) Explain why it is dangerous to observe the Sun directly.
Both, kL. Ligtl pund conaldernfle Meal
mruld  dawage Al rhwm -
0}
(b) With the aid of a diagram, describe one method of safely observing the Sun
Aewgtin ,(A‘M ) £le rtjeclin o] a M"_"“L“‘“’"> tleaene |
b treas Bl T tmage f Ll Sfun b a dcreen.
[eug
A leus of p- f-[. = loocm
Screen

’\N‘P would Proa(dce a Salar mugc of ,
\ diame ter arevad lou;

.......................................................................................................................................

(¢) Describe how the Sun’s enerov is nradnced

p & Single Helivm wnvclevs. Tae

The overall reaction involves fovr protons fusing, to foru
mass differeuce betucen
fove Protons awd one Helivw wnvclevs is €31 xi10" kg .

. " "
Using Q€ = QAwm. sz 2
s ¢31xt0 ’kj :((3 x:ag'« S‘()
= 3 9x10 1?7 eact fusion of four Protous,

= 7
- (d) Which part of the Sun has the lowest temperature? Put a cross (X)) in the correct box.
S———— core _ corona photosphere radiation zone []
@) Q4
(Total 7 marks) T
. .1
o

0 0

T
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15. (a) Two stars, a and B, have apparent magnitudes of —0.2 and +2.8 respectively.

By how many times does star o appear brighter than star B?

A 2z 30 . AB = /5‘-6(2(24‘1)3) ..............

(b) A galaxy has an apparent magnitude of +14.5 and is 10 Mpc away from the Earth.
Calculate the galaxy’s absolute magnitude.

Use the formula M=m + 5 - 5 lg d where d is the distance in parsecs.

" (F ke blis frranta!)

H !
USIM.j M= m+t+$§S - 5&,;{
1o

Net. £Llot ‘(,‘7'0 loogoao0

M= [4S+S - § 4o A

M a ‘9°5 '-' 3¢
M =2 ~-(55

16. (a) Describe how astronomers obtain the spectrum of a star. _ l

See Z.(¢)on this Paper,  Ife zw,u: from b s

W&M}W«%M»@W

Ahave t Ao ampligicd 3

(b) The spectrum of a star contains absorption lines. Describe the appearance of
absorption lines.

Drckh Liwca , Bl problows 1f alioh dnedicels o
W{W tmainet Ha  ppoton  Aackamuad . ()

(c) State two facts about a star that astronomers can deduce by analysing its spectrum.

ot s @ lois
Ay i

(Total 6 marks)

-/
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17. In 1990, the surface of Venus was mapped using radar reflection.

(a) Which‘re’gion of the electromagnetic spectrum was-used?

Mir wavey )‘MIW&MIOOM ............

(b) Name the space mission that mapped Venus.

MM(UM afler Al fu«mw (A:r’frror) .........

(c) Why was it not possible for astronomers to describe the surface of Venus before this
mission?

JhW{FVW@MW@d‘ R

W%rta‘e-mm Ligck crutd
MM. EWMWLLECIG R 0

(d) -At one point in its orbit, waves emitted from the space probe réturned 0.0018 seconds
later. Calculate the height of the probe above the surface of Venus at this time.

Use the fonhula speed = distance / time

The speed of hght is 300 000 km/s

The £ime ruvarcoL frr the pulse to reach the sorface
of Veavs - 0-0009 S.

2. fhe kc{jkb of Ehe probe | =

velocity of the polse x time 7 .

2 3¢i10%m sl 0-0009 s : &) Q}{

(5 (b) Continved . Pefinitely Tet [A l:-{:a.ll:, vharca listic tchéz’««.)

lo Mec 15 one milliow €iwmes gr:.ﬁ:r thay ‘Dpc ) which is the
criterion frr Absolvte Maguitvde . At ouly opc, the jaluu]
Woeld be one millon Eiwmes closerz (06 tCumes closer
2 gt bri'gl«-.&mss wovld become lolz € mes 3l’¢a.tc|f"
We have bo caleculate what magnitude di'ffercnce , O

* IZ
would be required to peodvie a bEightuess difference ef o,

Mot c'$‘i to wWhich power Would 2.51 have 4o be rarsed *o
qive (012 7

pA
Leave
blank

18. The Milky Way is a faint band of stars stretching across the sky.

(a) Explain why the 'Mi]ky Way appearsﬂlike this.

Light from CEhe Milky Uay emana tes from Ehe Centre of thc .
Calo.xy, where the stars are Eoo clesc to be Vvesolved Scpa.ra.éely wi

the vaaided eye - The oﬁseNCr Is receiviag light alons tic Mﬁg{
O Gty

. (b) State one factor that can make it difficult to observe the Mllky Way on a clear night.
Mainly li gt po {lv ftdon . So ‘Kc‘l:r mes the Moon - .
(1
(c) Sketch a side view ot our galaxy. Indicate the position of:
(i) the Solar System (use SS)
(i) a typical open cluster (use OC)
(iii) a typical globular cluster (use G)

")mjumw

s G : €S S '
- } the Ehickness

15 exaqgerated
in scale

MMIZOWWMW&%:{.M
e ot aceat diclonces fom Al Gulecke pla. .
Yum)w%ﬁmm%m&w%u
Mi3, i ferales. %l for fron Avight.

12 Qm

(2-51)

5o

1

3 (o

@“""“‘"“L._..._.p J

[3(b) Continved ~—T g2 ——yet &qasn . = 2

Uiinj Ehe ék(ﬂry OF loganfl‘“s ‘ 7 0 4%a
and {:a.kn.j loﬁarcfﬁhs to bo&‘\

sides p}l @ :
1
.loj,aw 2 fim. 103“2'{1

- Jo

s, The gqalaxe at topc
wovld be 30 magus tudes
f"l‘;:’kﬁ‘tr" .

59
¥
[}
>
-]
g&
~

—_— S.oM o=z fles - 3o
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19. (a) Describe some of the evidence for the existence of planetary systems orbiting stars
other than the Sun. '

O The detection O)C plancts dve to fheir ¢ffects on The
motion of the parc«.{: " ctars .

O (995 saw the first direcet evidemece ¢F 4 éody of

[’la-n.ctar-/ hass orlném,j a Maiw Secqueuce Star &
minvbe oscillations in the wavelength of Spectral

[fnes ,Crom.t'kc Stav (St Pejan wikl a rc.—.ad of

£12 An. Ky
@Traustb o{- Ehe exoplanet, cavsing the Star €o aluu 3)

(b) The table gives data for two planets orbiting a star.

planet radius of orbit / AU orbital period / days 1
A 0.42 40
B 1.68

Calculate the otbital period of planet B.

Use the formula (T} / T2 = (ry / 2)°

LezweN
blank

T] = 4"0 dﬂp{j KCRT"“'\S l“\.g M TZ! < T,zﬂ 7‘2 3
T, 2 0-42 A.V. Wl ' 3

'rl 3 ‘. 68 Ac‘/- 7‘4"‘* K T;

Tyz ? Svhstibotin

3: 2 3
r,' = (odes) x(i6€ Av.)

USx'uj k_l___—(T'
(0-42 4.v.)?

-r'l . rzz .......
3 19
Tig T3 ” |
(Tolal 6 marks) ‘ }
T s (600 days’ *
oo T2 leoodays x 41 4w 3 312 days

0-07L A-v.2

= 1¢So00 dcys z
0-0176

, . “
<~ (ovooo alq.\lsz' i"F

. d M‘,M
. T » [,(00000 day s 2‘] t

er

@

-~

svch that

Leave
blank

20. (a) The diagram shows the light curve for an eclipsing binary star.

Y \/ Mol

{ | L i
6 8

time / day

relative
brightness

(i) Determine the orbital period of the binary star.

Four days

.......................................................................

(i1) With the aid of a diagram, e‘(plam how dips P and.S occur.

Cons i colerab ly brighter
arovud Eheir

0 nt&

There are bwo Comfoncu.t‘s ]

thaw the -o'l:l\cr' Cahplchuj
Common ccutbvc of gravity.

The anglc from whick Ehe
the ‘Fa.iu Eer Star
oF the brightecr, There s a

ﬂhfn:mvu,(«lkcu the Fainter s

br-.‘gh tee.

N S
Y

one revelution

Sys bewn i5 viewed is
passcs regvlarly ia frout
Small secoundary

Cc[:'p.fco( ‘;?' the

g
4

the ‘n ater s

eclipsed by the tclipsed 51 tThe
b';’kf",“ s. fﬂihté’r) P.

1 iRRIRE NRE 11 NRIEL IRRE IRTER HrmIL IR ANIN HEIK REER (Wi RIRD NS
N 3 0 8 9 3 A 0 2 2 2 4

‘fgkb 5‘!’0& ‘cﬁ
5£ar5
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(b) State the difference between a binary star and an optical double star.
.Bu’u.a.ry .oa ﬁ-{Sﬁ:u Clump ra'siaj two CDM.(ébLCu.ts) B
physically associated (in «"5rmn',£-4{:4'¢u~l‘

- Cmbrace ) """"

Dovble: Can be opticaly dve to a e

line - of -~ Siqht cffect, : (2)

-~ (¢) (i) Sketch the light curve for a Cepheid variable.

| TR

§ Cephet
(Delta Cephei ),
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(i) Explain how the light curve of a Cepheid variable can be used to determine its
distance.
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