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1. TFigure 1 shows a well-known group of stars.
Y
X
Figure 1
(a) Whatisa cémmon name of this group of stars? Put a cross ([X) in the correct box.
Cassiopeia ]
- Orion ]
The Plough =
The Summer Triangle  []
1)
(b) What vis the name of the star that X and Y point to? Put a cross (X)) in the correct box.
Betelgeuse [
Polaris ®
Rigel i
Sirius d
1)
(¢) In which direction would you be facing if you were observing this pattern of stars?
Put a cross (X]) in the correct box.
North .
South U]
East [J
West L
@
(d) In which constellation is this group of stars located?
Mezn Wajer ar o freat bear
W Qr
{Total 4 marks) i
—
3
AR W M Turn over
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2. (a) Which of these is the largest in size? Put a cross ([X)) in the correct box.

The Earth [
Jupiter L1
The Sun X
Venus L]
6y
(b) Which of these is closest to the Earth? Put a cross ([X)) in the correct box.
The Moon X
Mars ]
The Sun [
Venus ]
S
(c) What is the phase of the Moon during a lunar eclipse? Put a cross (X)) in the
correct box.
crescent Ll
al R
- gibbous [
new O

(D

(d) For approximately how long does a total solar eclipse last? Put a cross (X)) in the

correct box.

- 4 seconds
4 minutes R
4 hours L]
4 weeks L]

€y

R

(¢) Which part of the Sun can easily be seen during a total selar eclipse? Put a cross ()
in the correct box.
chromosphere [ :.
core [ ~
corona = -
photosphere [ | o lo

| (Total 5 marks)
- . s
! D 00 O O Turn over




3. Four regions of the electromagnetic spectrum are listed below.
infra-red
radio waves
ultra-violet
X-rays
Which region:

(1) - is emitted in regular bursts by pulsars? -

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

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

(Total 5 marks)

Leave
blank
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4.

Die Mttorploe
(b) In the space below, sketch and label a typical sunspot.

(;)EM dark area (L‘lle vibra )
(i) Pattera of frouds Ghich Secewms to
emanate from Ehis region.

(;l'l.) Less dark sorrovad ;“j area (fke ?euuuém)

vVimbra

vy the “backgrovnd " Pattern ow whid tac
Suaspet ¢s loca ted s Fhe
gra.ud(a.{rfgu (lfkta.ei the agpearance of

Fenw wbra Solanr

Stmancring porridje )

2)
(¢) Describe briefly one safe method for observing the Sun.
Using (say) a Eelescope, greject Eac(real) .
image 6f The Sua onts = White Screewm .

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

(d) Draw a sketch of a typical solar prominence.
riug g4, mainly

Prowinence: & Mass of @t

: a@vagca f Fisiwu L §

o . from the
\—g /L //// ! // Sola v
// / Svrface

{

o /V

Solar Surface " 1)
(phobosphere)

(Tetal 5 marks)
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av
bfank 6. (a) State one difference between the orbit of Pluto and the orbit of Neptune.
5. (a) Who discovered the principal satellites of Jupiter? Put a cross ([X)) in the correct @ The orbit of Pluts s the more el(ip ticaf. [ See footusle )
box.. . . : @ The plane of the orbit of Pluto (s the wore tuclined (1)
51 Tl to fthe gcllp tic
s Galileo Galilei X
(b) State two reasons why Pluto has recently been regarded by astronomers as a new type
Johannes Kepler [] of object in the Solar System.
ez Isaac Newton ] | 1. The Swmallness of Moto
— Tycho Brahe ° O ; L, é%‘“‘
1 | dif pevent
5 and COM(osféfon thaq
9- N
(b) t\)?\(l)zat was ’dlscovereé by’ Wﬂham Hetschel in 17817 Pt a cross (X) in- the correct [ Mercory, Vemus, €ar €& aud Hafs‘
T 4 i ................................................................................................................ 5
s Halley’s Comet = [}
s Uranus * - - [ﬁ e (c) Outline briefly the discovery of Pluto.
N ) ; 1Y
o g ‘ . o o Cwtant :
s Neptune ™~ =[] S () 'r‘r‘bamxﬁa/no&,u o Ll i Nepuwe
p— Saturn’s Rings [}

) = (Y gl Z.m..g,,,.?,g 44.4,&41—44 @ ?44,@7, i

(c) Which of these planets hgs the,’“hottest surface? Putacross (X)) in the correct box. (m) T4e 4 Lt s de red  wn (930,
m Earth - 2 S e ——m—m—m—,e (3) /Q——g
e JUPI‘SIMQ,_ o Lo e | (Total 6 marks) | |
e o Verus” B : , @ ( ), TF '
L. %* ) Percival Lpu)c“) arovad {416 )
(d) Where do most long period comets originate? Put a cross () in the correctbox.. has svspicions abovt a
s ; | planct beqoud Nep tone.
——— A‘Astermd Belt 1 EI { Lowelt was an Experkt
sz ‘ *‘KugperBelt O ‘I mathe tua{::'c(e.u and his
| : . predicted poscbion Was closc
‘ O@ItCloud = 1 to Towbavgh Is sighting of
R 4'4.:"Zodlacal Band <[] L P(Uté f""" teca fesrs af ter
W s Lowell's death.
(Total 4 marks) j , The orbit of Plute is tilted
at an angle of 171° tv Che
Ecliptic., Between (§719 ank (999,
“(,p{;uucx not CPluts, was the
ov termost planct.
M
9

N 3 86 4 ¢ 7 A 0 9 3
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7. A group of students were observing a gibbous Moon with binoculars.

(a) The students noticed that t ‘ ~ f .
surface. he Moon had large, dark grey areas and lighter areas on its

(i) What is the general name for the large, dark grey areas?

mare [ mMaria

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

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

(b) Thesstudents also-observed-some-craters near the Moon’s terminator. =

(1) What i the termmator"

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

(11) Explam why it is useful to observe ¢raters that are located fiear the Moon’s

termmator

. %«w 17 alg«. 'f; ,6{*_ Lo ougte Iu« Ay
# !; : JA‘Z 3] e A w "

(Total 6 marks)

R
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8. (a) Inwhich month does the Summer Solstice occur? Put a cross (X)) in the correct box. "
May Ol |
June el
July 1
August [}
1)
(b) What 1s the astronomical SIgmﬁcance of an equinox? Put a cross ([X)) in the correct
box. :
The Sun lies on the celestial eqﬁator. &4, -
The Moon lies on the celestial equator. Ul
The Sun is furthest from the celestial equator. L]
The Moon is furthest from the celestial equator. L
(1)
(c) Explain with the aid of a diagram why it is generally warmer in the northern
hemisphere during July rather than during January.
The Nor thern The Northera
hemisphere of the heuisphere of
Earttn (s Eilted away the Earth s
. from the Sum. £ilted towanls
the Svw.
@ The Sva
, rematn s
above the
horizon for
o longer
Jauvary Junc
Pur{ug Winter, the radiant flux Q8
from Fhe Sum is Spread over a |
(araer area chcc, the ‘Lca.{:fv\j
ef fect is redovced.
e’
— ; 11
3 80 10010 00 Turn over
$ 36 4.9 7 A 0 1 1 3 2




9. Figures 2 and 3 show two galaxies.

Figure 2 - Figure 3
(a) State the type of galaxy in:
() Figme2. Ellipkical, &
Gi) Figure3. Spirval: S / Sa. / S5 [ Sc¢.

L T T TP L PR PR PPN

(b) Both galaiies are members of our Local Group.: “What is meant by the Local

Group? ~ =

2' Q | .E T'uill" ww M TR (Z)

. (Total 5 marks)
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10. Figure. 4 shows an astronaut on the surface of the Moon with an instrument from the
Scientific Experiments Package.

(Source: NASA)

(a) What was the name of the space.programme {o land men on the Moon?

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

- (b) Explain briefly why the sky onthe-Moomwappears black.~ = -

’W@MW@W

Leave
blank
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I

=

(c) One of the scientific instruments left on the Moon was a special mirror. This allowed
a laser light from Earth to be reflected back.

If a laser light sent from Earth to the Moon returned in 2.56 s, calculate the distance
from the Earth to the Moon in km.

Use the formula: speed = distance / time. The speed of light is 3.0 x 10°km/s.

The ovtward jovrmey of the light pulse takes

[-29 s to -reach the lunar surface.

N the distauce of the Moon frlowm the Earth
velociby of light x Elue for  Che Jovviuey
3o xloShku s 'x (-28s

2 3P4 xi0° km

1

I

()

(d) State twe other scientific purposes of this space programme.

@) Collecc tion awd the rebtvra of rock samp [es.
@p&plo., Selcatific experiments oa the Lvuar Svrfacc,

@ Studies of Ehe Solar Wiad . @ Ikvlrfigqtqu Moonquakes .
)

(e) Explain the energy requirements involved in launching a spacecraft.

The Combustion of Svfficicut fuel to provide fthe ;fa.cétm;.e .
Wwith C—’W’dug;k Kinetic enevrgy to reach fhe "cs‘cepc Vdoci"é‘{.
“Coasts ! towards €he Moonu, it loses
lv
@)

As the Spaceccragt
Kfuef:x’é energy Aand
fune rgy.

ARcqv {res gl'f-'f(' Eational PO ff«.éi«

(Total 9 marks)

Leav?
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IMPORTANT

Nearly two- thirds (yes,

tue thivds) of Ehe cuergy
required is Cchpended
betweew poiants A awl §.
TS D
te the
| Moon

E
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. (a) Describe the nature and location of the Van Allen Belts.
Nure e Fowly drvund Al E arﬁ«&. Lo M
ielst o Lo EarLL % ovbir  Frne co'w/(z «—m{}
(b) The Van Allen Belts are influenced by the solar wind. -
(i) What is the solar wind? “ ’ ?}

A{/&rwrgwm
e Aom .

(c) The solar wind is also responsible for aurorae. Describe the nature and location of BLANK P! AGE -

aurorae. T -
Turn over for Quéstion 12
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. ave
127@’)/ Figure 5 shows a globular cluster. /(,b)/ Figure 6 shows an open cluster. blank

(Source: NASA)

(Source: NASA) ~ Figure 6

® StatCLtZVé facts about the,stars in an open cluster.

Foo | duplo
Comniik

Figure 5

ll .
() State two facts about the stars in a globular cluster.

W, f BW,M&MW~L§<
e an MI3 i Hertwdis. Even 2w, <k a0

T—b

f ;) STTTIIS 'S E AEEE R R

]
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13. (a) Name the two @ planets.
P[ v T T T g s (1)
(b) On Figure 7, show one poéitionﬁ fdfan inferior planet when it is at greatest elongation.
Use a cross (X). B o
inferior e o .~
planet’s //’ - /
orbit \ /,"’“"*\
,’ 1 Sun \\\ \
I 1
U O
C X e O 6 X !
Earth’s | N S
orbit ; <. .-
: /‘/: .
- ~ el é - -
" Earth -
- Figure 7
’ 2
() On some occasions, an inferior planet can be seen Efassi‘hgihe disc of the Sun. What
is the name of such an event?
A Laneit
............... o “ - et . 0
- ket o o Aclle, l““’"f)
(d) When aplanet is at opposition, it is 4.7 AU from Earth. F &k .
* How far 1sthe planet from Earth when it is at conjunction?
2 Q13
(Total 6 marks) ;
Counjuaction oppos: tioun
E-P (s now
= 47 4.0t dizgwmeter of { P
élu 00’6:"& 0{: / E_"—) P
the ECartl
= 47 AU,

=~ ¢74y.+24a-Vv. = £74.U,

20
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14. Figure 8 shows a number of telescope domes at the European Southern Observatory’s

La Silla site in Chile. The observatory hosts some of the world’s largest telescopes.

(Source: ESO/H Zodet)

* Figure 8

(a) State two advantages to astronomers of locating an observatory on top of a high
mountain compared with locating one at sea level.
t- (leapey adne

‘ :“'i{'; ............. o
g . 34&?.4. - 7l
(b) How much more light does a 10 metre telescope collect compared with a 5 metre
telescope? .
4 . bW'L - T i} . = '4— Elues wmovre
................................................ "{'

(c) State twe further advantages i astronomers of using a 10 metre telescope compared
with a 5 metre telescope. : G&é L Ttoead
Javiee Ee

Leave
blank

—

Leave
blank
(d) NASA s planning to launch the James Webb Space Telescope into an orbit around the
Earth in 2013. State two major dlsadvantages 'of*an observatory in space.
1. T ALupece Ao WLoN. ReTT  deffvenih
2o e,
0))
(¢) The James Webb Space Telescope will be an infra-red telescope.
Why will it be necessary to cool the telescope?
e Leloserpe vrndd s tlerwrise Ao 00
L/vwizﬁbumg b aum Uifrn — 15l Tadiakion | ...
1 Qu
. a
il 8 marks) |
"
ﬁulﬂﬂ ﬁﬂl Turn over




15. (a) How many times is the gravitational field strength of the Earth greater than that of the
Moon? Put a cross ([X)) in the correct box.

2 D G.P S'. : 9'3 Nkj-!
s O Eart |,

s 0 G.F S, = (b 0Ky
6 D Haou

)

(b) When a short period comet is at perihelion, it is 1.5 AU from the Sun. When the
comet is at aphelion, it is 7.5 AU from the Sun. How many times greater 1s the Sun’s
pull of gravity on the comet when it is at perihelion compared with aphelion?

24 Five times closer at perihelion
....... s ‘f-‘l\cgvawl:a.éfoua.ffanctuséuemﬁy-f:?vz
.................................. t‘;"kf'f‘""?Vtaéf'r"“(“rt\@""“'WVC'VK"‘91;9&'7*!.'“'[&4'»\5}'“
@

(¢) In 1994, Comet Shoemaker-Levy broke into several fragments which then collided
with a planet.

(i) Name the planet. g y.

(i) What property of this planet made it the most likely candidate for such an
impact? ,

J/{\L'?’I’MWWW ..............................

(Total 5 marks)
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blank
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16. Figure 9 shows three stars in a particular constellation.
(c) Stars a and y have the same absolute magnitude.

(1) Explain the meaning of the ter ahenlute maonitude

* B
m=+1.2 JQWW o ala. Wl

@ o | o -
m=-1.8 ré Ao pe »
s Y - Z
m=+22 G .
(1) State which of the two stars is closer to Earth.
Figare 9 (iii) Eiplai“ﬁ your answer.

(a) “What is the significance of the letters o, § and y?

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

S

@ Q16

............................................. " | | @
i i (Total 7 marks) | |
(b) How many times brighter than star y 1s: —
(i) star B? Ig '.
2-5
(i) star a? ( 2-5 ) L = %0 R ?
..................................................................................................... 5 f-( . {&FC
i 1}
At fopc | the Stars Would be eqvally bright,

(llq,t(& (s o need to Clomnsider the i&njéy{cujfg’t/‘!fc (a.w}

N, B. Tke Sfa.rf l\a\!c 'ﬂ\( S Abug {uuﬂ‘p\os’['éy.

FOV" X "\C’w’ to éc éri’gh'{;c,«‘ & mus &
Bﬁ clo sce  teo ta. Ear 4 .

e’

- R O 0O O 0 | BT, T
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17. (a) Draw a labelled diagram to show the structure of a comet including its two tails.

o = hvclevs | The (on tail is scen dve
O = Coma — )
+, the gascovs tons
the dvst (5&5) From The Comet C¢mitbing
tail light ,wlu’lt travelling S
Y un,
”l‘ \ 4 o(frec‘&l‘j aw ay Ffam t ‘; r
Ly vader Fhe "“‘{j(‘,g"cc of bhe
; Solavr wine .
the ion The dvst tail (s dve to
tadl liqut reflected and
Can be blvish Scattered From swall dvst
) 13
¢ with Comet par ticles , that were efected
Hale ~Bopp, Sean in  feom the Comet,
1997. .

(b) State two ways in which the orbit of a long period comet is different from that of a

‘p{anet. Mvchk imore ecLean f:r;c.

g Or kit Can i B o
4, Ovbits ave nob Confined close o Lhe Eclipbe

made visible.

(Total 7 marks)
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anotber . However,
‘IU S.Lﬂ!"& A

Sharp rise

TLC 5}!‘:{‘; "

{ Hustrates

Slow al'ce([nc
J

aZ SL\Q?P n‘:c

andk a fc(ad':(vdr_

-tlitu fCl)fqtg.L .

blank

(11) Explain briefly the cause of this variability.

(b) Sketeh the light curve of a ~sup“c‘arnc:w,a."

o . A\ Brightuess
The vl?,‘j,"’é cuvrve

N

Varces for one

Supernova to

P
fFollowed 61 a4 '

Sﬁarf P rise

l -
iy £7 e ([wurs )

. (@) (1) Sketch the light curve of a Cepheid variable.
N mag nitude
31
40
43 |
| | {
[ ( [
o i « ..
o Z t 6

Agp roxinwtes to
the | ffr&: t curve
fr & Cepherl

S(Ohf icé[fn,c.

(0w decline.

. . 3
f

(2) =

Eime @a.jf;)

—
Leave

e

O A O

29

Turn over



N
Leave

19. (2) What is meant by the term red shift?

Awﬁmwwa

Lone b pligt lrmnls e
(b) Explain why red shift is important in cosmology. . ’

> mc‘MM.
a  diskant clertiat aTjet .
-.%MMWMMW
WW@&WW

,,?/b(&WMW

@ a

o]’f\c vrkunt

"(c) What'is meant by the term dark matter‘? .

(d) Explam why dark mattet is 1mportant in cosmology

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

(Total 7 marks)
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20. Figure 10 shows an observer’s view of the sky looking south. The observer s meridian is
shown

Fiigurey 10

(2) By how many degrees does the Earth spin in one hour?

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

(b) At19:00 GMT on December 15th, star A is crossing the observer’s meridian. Indicate
on Figure 10 the position of this star one hour later. Use the letter B.

2)

(c) On Figure 10, indicate the position of star A at 19:00 GMT one month later. Use the
letter C.

(2)

(d) The longitude of the observer is 3° East. At what time GMT would an observer at a
longitude of 1° West observe A crossing his or her meridian on December 15th?

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

(Tetal 7 marks)
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blank
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