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1. (a) Four planets are listed below:

Mars Neptune Saturn Venus
Which of these planets
(1) 1is the largest,

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

(b) State two reasons why the Earth is the most suitable planet on which life can exist in
our solar system.

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

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

(Total 5 marks)
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blank
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2. The photograph shows the garden of the William Herschel Museum in Bath. The planet
Uranus was discovered from this garden in 1781.

Image courtesy of Ann Picot

(a) Outline the discovery of the planet Uranus.

(b) When seeing conditions are favourable, Uranus is just visible with the naked eye in
the night sky. Circle the apparent magnitude of Uranus when it is just visible.

©
@)

(¢) When Uranus is at opposition, it is 18 AU from the Earth. How far from the Earth is
Uranus when it is at conjunction? Circle the correct answer.
v

1 3 10 v

9AU 16 AU 36 AU

(d) One of Uranus’ large moons is called Miranda. Briefly describe its surface.

ﬁ@m s
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3. Five distances are listed below:

3500 km 13 000 km 380 000 km 1400 000 km 150 000 000 km

Which of these is

(1) the diameter of the Earth,

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

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

(iv) the distance between the Earth and the Moon?
380,000 km . v

Leave
blank
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4.

(a) State two properties of sunspots.

(b) At the start of the 11-year sdlar cycle, most sunspots have a latitude_of about 400,
During one solar cycle <. - LT

(i) state how the position of sunspots changes,

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

(c) The Sun’s magnetic activity reaches a maximum about half-way through the solar
cycle. Draw a labelled diagram to show the shape of the Sun’s corona at this time.

Jhe stk shage el dewsihy o #te
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(Total 6 marks)
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5. Four important dates in the year are listed below.

< March 218t - }fune":ﬂ.;s; S 'V”Sel;t"e'rr‘ﬂm)érZIs"t"'J' S Dé"c"ember;m"s;;

On which date does

(i) the Summiet Solstice occar,

(Total 4 marks)

Leave
blank
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6. The photograph shows a rille on the surface of the Moon. @
a crtsy of ASA
(a) (1) What are rilles?
(11) How are rillés hke]}:f“t(:'h;;érf‘dnne.d:?"V 8 ‘
< Eillen | tollaracd  deun zM«a ..... w S
b e ek e
2
(b) State one other feature of the lunar surface and briefly describe its likely origin
1<
Q6
(Total 4 marks) 7
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7. (a) At 11:56 GMT, a student at Greenwich observes that the Sun is due south.
Calculate the value for the equation of time. Use the equation

mean solar time = apparent solar time — equation of time

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

(b) On the same day, a second student is located at a longitude of 1.5° W. At what time
(GMT) would this student observe that the Sun was due south?

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

(Total 6 marks)

Leave
blank

L (9)
&

' 8. Explain briefly why

(i) the sky is blue,

........... —

7

..p.h.o..'éos.fkcrc
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../ (iii) the surface of the Sun, a G type star, appears/y'ellow.
5 Took Wlawg  Alak Ll
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(Total 7 marks)
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9. The sketch shows four stars in a constellation. The apparent magnitudes of three of the

stars are given in brackets. i

5(_+4.7) )

o y(+2.7)

e R L LR LT e R S e E R AR R LA A

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

(b) The distance to star §is 10 000 pc. Calculate the absolute magnitude of 6.
Use the relationship M=m+5-51gd. ’

Leave
blank
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(Total 4 marks)
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10. Our galaxy is believed to contain millions of black holes.

(a) What are black holes?
o

MW.

(b) How do astronomers know that black holes exist?

(Total 5 marks)
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P o (c) - When the Moon 18 close tfo the horizon, 1ts appar t posmon 1s higher than expected.

11. The 'irhage shows a time-lapse photograph taken in the UK showing the Moon and Venus
at 2-minute intervals.

. Direction o]
Il’gla.f' f—vc - A(

Mogu

Surface of
the ECartf

censerpiee e Nacae s Fenetonsasagieihon .4...v..,................... T RYPIRRET OPR Phe S LR ST FPRR N AN TR 22 S

! v l-{»a.cc of 'L'kc Car th. Tlus cans that. l:qat TR
L en bt ’(‘.ou«ri: ftu, hovuel -as H; s trave(s-..
‘{:L\roujk the atwosphere (3) Qi
(Total 7 marks) _]
Note: ( TRt )
Image courtesy of Andrew Greenwood
(a) (i) What phase of the Moon is shown? o | Fov < Fe ‘f va. b o .(!.[w.o‘r&"t ‘bkc ot i 0sp liére.
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(i) Give a reason for your answer.
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12. (a) State three key facts about the cosmic background radiation. C.M. 8 . )

}
},J_,& IGM d 5’-%1 X“W, y ‘M,

3'&4. Tg{w ,rF W m .....................
3 thu.....mmu.g MMM .... Lttt

b g iukifid arame - N

| (b) The discovery of the cesmic background radiation in 1965 presented new ev1dence
for the ‘Big Bang’ theory of the-origin of the Universe. Descnbc the other main

observational evidence to support this theory.

(Total 6 marks)
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(15)

to be determined.

(b) The sketch shows the star Polaris and the trail made by a star
exposure. The sketch is not to scale.

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

N/ | Leave)

13. (a) Long-exposure photographs of star trails allow the value of the Earth’s sidercal day

By how many minutes does a sidereal day differ from a solar day?

during a 2.0 hour

e Polaris

; <———— Angle a

\ Star trail

- “{i) “Calculate’the valué of angle 02 to'the nearest dcgree

1(«- é. avtl. - YM RX: Lok L LG {("lm .

(11) The observations were made from a latitude of 55 °N. At its

star?

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

lowest point in the

sky, the star is 18° above the northern horizon. What is the declination of the

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

e Snprres s v Freacasrinanesie

blank

g U 00 B 0 0

nnnnnnnnnnnnnn

‘WWWMWWMMWMMMMW

)
& (90° = 37° (Total 6 marks) 1
. A
15

Turn aver



blank

(16) _ ¢ ¢« |
\_/ Leave e T @A—7 .

14. The image shows the Lovell Radio Telescope at the Jodrell Bank Observatory in
Cheshire. The diameter of the dish is 76 metres.

| 3. Erwiasinw of Ao bt vadi 1 £ Qu

Image courtesy of Chris Cartwright . a,b
/&;M 41
(a) Describe the function of this giant dish. . J/LL & u

(c) A second radio telescope has<a dish' of diameter 38 metres. How many times more . 4“""‘1’{" The '{uw e b,

powerful is the Lovell Telescope compared with this Se¢ond telescape? |
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15. The sketch shows the Sun, the orbit of the Earth and the orbit of Saturn. (d) Many comets are believed to originate from the Oort Cloud. Describe the natare of n
the Oort Cloud.

_ Orbit of Barth

!

1

!’
\ Orbit of Saturn

(@) "On the sketch, draw the orbit of a typical short—péfiod comet.

@

(b) State three ways in which the orbit of a comet may differ from the orbit of a typical
planet. . A '

» » . ER NN c Ty :/\ : a. . ) oo DoSTE T - > (3)
(c) A short—period-eorﬁet 4§ 2.5.AU from: thé “Sun when at perihélion. When it is at
aphelion, the comet is 12.5 AU from the Sun. .

How maty times greater is the pullhvof the Sun’s gfavity on the comet when it is at
_perihelion compared with when it is at aphelion? ;
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h he slobular cluster M 13 (b) Describe the physical nature of globular clusters.
16. The photograph shows the globular cluster )

(¢) Open clusters, such as the Pleiades, are often observed.in a band across the sky which
we call the Milky Way. Explain why open clusters aré seen here. '

Image courtesy of NASA

(a) With~ the aid of a labelled diagram, show where globular clusters are located in our
galaxy.
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17. (a) The Magellan space probe was launched in 1989. The instruments on board used a
radar technique to map the surface of a planet.

(i) Which plane;g was mapped by Magellan? -

.
T R L T R R R R A TR LR R

(i) Why “was ‘it not’ poééiﬁlé to map the-surfaee of this planet 4"u‘sing""'norma”1 .
photography?

(c) The Giotio space probe wis Jatriched in $986°
(i) Which¥astronomical object did Giotto study?

$Cdurnd Mol ol Bk

-y
-

- (i) What héw discoveries about the object were made by Gioffo?
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; 18. (55 With the aid of a labelled - diagram, describe how. the tec_hnidué of heliocentric
parallax can'be used to determine the distance to a nearby star.

orbit of Che

i Eartl

L 4

/ Celestial Spl.crc

S{;.a.r Lc[uj
\Sccu. from Stvdied

€q

\ Mvch wore distawt fpackgrovud stars

o

(0) 1ne diagram shows the positions X and Y of a nearby star on two dates, exactly six
months apart. An angular distance of 1.0 arcsec and some distant fixed stars are also

shown.
o e X oY
, -
S — —
loasgec o

A R 0 0 0
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(i) Take measurements from the diagram and calculate the parallax angle of the
nearby star.
Fow tle disgrem, K7 = €9 bt and laresee = 92 i
G X7 = ORI (u) SR v 4“9“ ..............
............... L O S0 SOOI
N 2 - 0 .375- aAre SCC(“) .......
2075 arcscc “l == |
(11) Calculate the distance to the star in parsecs.
.................. Sce_below
() QI8
(Total 9 marks) j
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Conversion factors ,L
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19. The water surface of the Earth is influenced by the Sun and Moon. With the aid of a
labelled diagram explain how our tides differ when the phase of the Moon is new
compared.with when it is half-full, »
i
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- 20. (a) State Kepler’s second law of planetary motion.
(b) The orbital period of an artificial satellite around the Earth is 3.5 h. Booster rockets
are fired to increase its orbit radius four times. Calculate the new orbital period.
, . Devived fww Kk uL:
. 7
Use the equation (F‘J :(r_]J 4 The Squarc of Lhe peried of vevo {vEioq
’ of a 'Sccma(o.l arovhd a fPrimany (s
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3 Q20
(Total 5 marks) r—\‘
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Let £he initial vadivs of the artificial satellite
brbit be r. 5 the new ovbital vradivs will
be 4 r.  Let the new period be T
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