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Answer ALL questions.
Some questions must be answered with a cross in a box [X,. if you change your mind about an
answer, put a line through the box $& and then mark your new answer with a cross [X.
1 (a) Which of the following astronomical objects is closest to the Earth?
(1)
S A Mercury
[RERS—— 3 B .
{ C | i " :i s ks ¢
Eme——: [0 D TheSun
(b) Which of these astronomical objects has the largest diameter?
(1)
m—— [0 A Earth
s 1 B Jupiter
sasas 1 € The Moon
T — D TheSun
(c) What is the approximate value of the Astronomical Unit?
(1)
Ssm——— L] A 150000 km T
I ovr lessons, We alweys vse ®
e [1 B 150000 miles 0 vies U<
[« C ¢ ¢
o [1 € 150000 000 km I*Sxto m
e # D 150000 000 miles
(d) Which of these types of electromagnetic radiation is unable to penetrate the
Earth’s atmosphere?
(1)
E— A microwaves
—— B radio waves
m— [ C visible light
S ® D A-rays
.
2
I

O




(e) The Earth and the planet Venus are of similar size but their atmospheres are very
different. Give the name of the most common gas found in the atmospheres of:

(i) Earth
N¢ ‘Erojgu (1)

.o V . . .
(i) Venus _farlnu Dioxide ‘ (1

(Total for Question 1 = 6 marks)
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(a) Figure 1 shows a sketch of a comet.

TN

Figure 1

(i} What is the name of the curved tail labelled X?

X A dusttail

O B gas tail The dust tail: dve to light

- J reflected aud ¢ cat teved from
O ¢ iontail Skall dvst parbicles fiat wen
[0 D vapour tail Ciccted from tue comet awd av

how oOrbiting the Sun.

(ii) On Figure 1, draw an arrow to show the direction of the Sun.

(b) () Meteors are visible when small particles burn up as they pass through the
Earth’s atmosphere. What is the name of these particies?

A fireballs

[0 B meteorites

A C meteoroids

[l D micrometeorites

(1}

(1)

0




(i) Why do annual meteor showers occur on roughly the same date every year?
You may use a labelled diagram in your answer.

(2)
Plene refer 4 wy  dbailed awser  fe 10 (ay (17¢)
4 de 2014 Poyer (p- 18). It L Part o
TF? awplificatin e B Lo prct g e page,
9 Ay c-yw-w @ Trr-( G W T .6,. Lo W
© bl wgr Beos A weris .
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Figure 2

On Figure 2, indicate the location of the:

(iii) Tycho crater (Use the letter T)

(Source: © NASA)

(3)

U 0




-

(b) (i} The Moon’s far side is not visible from the Earth. What did astronomers use to
help obtain the first images of the Moon’s far side? 0
[0 A ALSEPs package
[l B balloon
¥ C space probe
0 D telescope
(ii) State one way in which the Moon’s far side is different from its nearside.
Highee albcdo v
more craters e ————
{c) Whatis thé;va‘ju.e;c.;f,th?e Méof;’;,r;tééipn period? 0
1
A 273 days
[J B 28.0days
[0 <€ 29.5days
] D 31.0days
. (Total for Question 3 =6 marks)
O
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4 (a) Which of the following is not in our Local Group?

3C 273, a quasar
LMC, an irregular galaxy

M31, Andromeda Galaxy

5 [ T O Iy ¢
W oNn W P

M33, Triangulum Galaxy

(b) (i) There are numerous types of active galaxy. Name two of these types.

s
I
——

5!’-7‘ fert g ataxy 8L Lacer tae. Objects
"~ Radis galaxy appeay Star— light as do
2 Quvasay guasars, bul Show ne spectral lines,

(i) State one way in which an active galaxy is different from a normal galaxy.

(1)
Hormal galaxies {" $8%) tewd to have vnvaryiug
[umine s ties, Active Jalaxics ave chavacteriged by
aw vav svally high (awd possibly vardable) lvminositics
Whick appear to be non-stellav m origin., i

P |
JF*

Active gqalaries Scem fo be gquite rarc. (3 believe) only
two have beew fovnd aming the Several hvadred galaxie
iw the regiom of Space Cxtewding to the Virge clvster.
e have beew awave of tiese objects tov  be tweew 30
and 40 fears, awd the qalazics have beew arpvud foy
ia“ycars. The fack that ounly a4 Swall perceatage i
obscrved can be €xplained by Svpposing taat, frv
the Same, Swall percewtaqe of the lifebime of cacth
qalagy,it is active. The engine that Powcrs tae
Active Galactic Huclws) the tiny nvclevs, has t power

. “ . .
( [0 x F @) tm a region [ittle larqer than the
Selar System . It s pre p;.:sa! that tile €n g inc Cons/sts

0f an accreblng massive black hole




(c) (i) Figure 3 shows a galaxy.

Figure 3

What type of galaxy is shown in Figure 37

®
L
1

A barred spiral
B elliptical
C irregular

D lenticular

(ii) What type of galaxy is the Milky Way?

X O oo

A elliptical
B irregular
C lenticular

D spiral

(Source: © NASA)

(To_tal for Question 4 = 6 marks)

(1)

AR 0 A0 AR 0 A
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(b) What is the approx:mate rotat;on penod of the Sun at I‘tS poles7

0o o O

i

5 (a) What is the temperature of the Sun’s photosphere?

o 2N 0 T © + B

3>

B
C
D

(1)
tlearly; the difference between

5400K
5600 K | USing the Celsivs. scale ad the

- kelvin scale becomes less Sigaiflcast
S800K  ag #he“level of hotuess rises.
6000K | R

(1)
Suupts are¢ indicators of fo!av

rotation . At the Saolar g‘zya,i'a‘f‘ the
 Sidereal period is just vande 24 alqsi
30days  gud  arovind 38 dayc at a lebitede

35days  OF 60°. Aw example of ls}‘ftﬂu.&aal
rvt&tlau'

20 days

25 days

{(¢) Which of these solar features has the lowest temperature?

]

[
-

®

A
B
C
D

(1)
chromosphere About 2006 chrces cooler than

corona the photosphare. Therafore, they

photosphere ap pcar darker by (ou trast.

sunspot

(d) Which is the most common element found in the Sun?

(1}
Throughowt wost 8f [tc interior,

[0 A helium
the Sun s
# B hydrogen g . .
13%, Hjlrojm 25% Helivig awd
0 € oxygen
2% tvery thing else, by mass.
(1 D sodium (See tkc. footkotf.)
(e) Which type of diagram do astronomers use to determine the length of the
solar cycle?
(1)
A Butterfly Diagram
] B Hertzsprung-Russell Diagram
C Messier Diagram
D Tuning Fork Diagram

Tu the Central 30°% , 07 5 of ibs ra..l.‘v;, e

percewtage of Hydragen is increasingly deple bea
(and Helivm compensatingly inereaset). At e core,

‘\ai{

of tie Hyo(ra,u. lh:hally present hag 566& fonvn'f:n(

l'L'tb uel:uu
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(f) What is the name given to the continuous stream of charged particles moving

away from the Sun? ‘
Wi Lolor Wid: a M (1)

[ A solareclipse shcam « ’A"?’{“ ppceel E /
B solar flare Hat pprtad 4vom A M ’
C solar maximum Mﬁgfu-a wilt, it breces o7 .é&,
#® D solarwind MW feld 41 Qe bun.

(Total for Question 5 = 6 marks)
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MM&WMMW,,T_‘,{,,,&{
Muwmwww 2*&46&4%,{

“WMMWWMVWW
Pl e 1951 by Luddiig Plermann, @ & reatt
e dbely o Mo vheved Mapn o G teils
T trnch.
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6 The earliest official list of just 48 constellations was compiled almost 2000 years ago
by Egyptian and Greek astronomers.

(a) This list did not include constellations that were visible from countries such as
Australia in the southern hemisphere. Sunnest a reason for this.

bordbllobiowe Mok wrtee viaibl fypm (’”“J) (1)

Auslralia wwL.L et appar et be  AvTviow
(b) uggest why astronomers in countnes such as tnma or India compiled
different list<

TAene ,c,,w&rw s MW Leaends aus (1)
drth slimrite in Abir GlMurcs.

(c) There are now 88 recognised constellations and numerous asterisms. In what way
does an asterism differ from a constellation?

(2)
The hawme given te Qw €asy- fo-rcmenber
rovp of stars qemerally but not exclusively,
Within a Constcllation.
(d) Name an example of:
(i) an asterism
. ) I3 8 B he F
[t Floujh (Ur:‘a flagor j’ Tne Sgvare é"ﬁ“s"“} (1)
Ehe Beitr (6rion
tkg T‘apeé (ng!ft&!;yg} 7 ...........................................................
(i) a constellation
Cygnus(it) Eridanvs €9 (1

Aiuarws ﬁa} Boo 56503) Draco () Herw!ﬂs {5”}
Aries (33) Canis Major 43)
(Total for Question 6 = 6 marks)

The wvmbere in the brackets (e..éeu

-

A

} @.;VL The Q!’dﬂ»
of Size ovk of the tighty- tight c:»u-écllaée'aks,

<. 9

With tae l;r,cs{;
‘ Cetvs (whale) = £

ijdra (U&‘Etr Shakes) = | 41_0!‘/4 (Gagls) 222
Orion (Hu htee) = 26 Gemini (Twms z 3o
Cassiopeia (Qoan} 2 06 Terseus ("cr;ws-) 2 4

f’e asvs (Flying borsey 7 |
Eq,uvledf (Little Horse) = &1 T‘_urui ([Iv’;ll‘;’ ‘)
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Surface
Direction of ’ of te
(b) Explain why solar eclipses do not occur every month.
(2)

" (a) Draw a labelled diagram to show the relative positions of the Sun, Earth and
Moon during a total solar eclipse.
(2)

Once & mowbl, wluwn e (lssc 1 & R
phy im & diveedion aluwest AZ. Awvme as Ol
M’MM%@%,Mng@{M

waty gungle o 5 09° vikh Ll Plane o L
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¢ Earti, Mf‘% L, Lwn
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(¢) Figure 4 shows a photograph of the Moon.

{Source: © Nigel Marshall)

Figure 4
(i) What phase of the Moon is shown in Figure 47
“ ; . ] . [ 5 ' (i)
) T edeees ) e
(i) Sketch how the Moon would have appeared 8 days eatlier.
(1)

The dirvection
0-}: lC.J h& from
the Sun

(Total for Question 7 = 6 marks)

N1 0.0 00 0 rumover %
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Figure 5 shows a photograph of the Milky Way, taken at an observatory in the

southern hemisphere.

(Source: © Roger Smith/NOAO)

Figure 5

(a) On a clear night when there is very little light pollution, the Milky Way appears as
a faint band of light across the sky.

f Hianht pollution. o
1)

?
]

(i) Why does the Milky Way appear as a band? _
We arc iooka'ug in a direction towards the (1)
catre of the éa!ax“ Con fined & a thin '}!anc.

(i) Figure 5 shows some dark patches within the Milky Way. Suggest the nature of

 these dark patches.
Interstellar (hetwea the Starc)  Sveh as dust (1)

(b) State two ways in which a pair of binocuiars or a smali telescope improve an
observer’s view of the Milky Way.
. . . . (2)
Greabor resolution for Secing individeal s tars.
1. Hore light tnergy i gatbhered . 5:*«’7& br images.

- RN 0 jlllllijlllfglilljﬂll gﬂllglml,yll [
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(c) Figure 5 also shows two small galaxies that are companions to the Milky Way.
Name one of these galaxies.

(1)
The Swmall lLargc Clovd of

Magell an.

(Total for Question 8 = 6 marks)

I_f_i

Jo Mo bkt of o ohy, rot viaidl fore v,
are e S Clowds 77 Magellow | wlich arc
cratiouows  wehid - tqr vtiesh —— Bab Lok ke
oo off poch o b Kl Weg Gatary (oue Guloey)
Bith, ot wiba T0 000 pe {70 kpc)m‘m

A 4 :
palllifn TE  rue W) W '6“‘?
ort wmuoh Aualler.
For towmple | He L.M.c. a0 & o wusatd
, W Mo sl o 4 sperneva ataed e
Fdruney, 1987, Rodiakion frp His <otk
buerwnhictd w T gme au Le e
L "7 & sepermovs 7’*"‘7‘““'&"’,
ety pinee . O foiratins tave placed ko L.HM-C.
juet feqond Ao Hithy Wey.
T caunot vuderstand the reasouing bebhind the
description : “Shark -infes ted waters, Surely, Chat is

Where the Shacks fw.lang (¢ is fheir evelo Eionary
habitat! Where clse shouid they be 7

An lngcstﬁtztm o f f}c!z{ mice Iaside a 17

hovse s a Adifferent mat ter.  over +
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9 (a) A group of astronomers are currently constructing a scale model in which the
Solar System has been reduced to the size of the British Isles. In this model, the
Earth is 10 km away from the Sun.

(i) Which two planets would be represented by models placed closer than 10 km
from the Sun?

..................... MCY{,U rY a ndk VCKU'S

(ili) The model of Saturn i
planet Saturn from th

W, = §l1Ekm I

95 km from the model Sun. How far in AU is the
Sun?

m A

(1}

-5 AUV

(b) A teacher created a different scale model in her classroom. She used a sphere of
diameter 1.0 m to represent the Sun.

(i) What diameter of sphere should the teacher use to represent the Earth?

O
™
O

0

A
B
C

o

(%}
0.5cm
1.0 cm
50cm

10 cm

(i) In another model, the planet Neptune was 150 m from the Sun. If the actual
distance from Neptune to the Sun is 30 AU, calculate the distance from the
Sun to the Earth in this model.

SO m = 30 A v,

Rewinder

i A‘ uv s 5 m‘

(Total for Question 9 = 7 marks)

{
The Symibel] = mcans ‘chn'.u(cut foa
to vse = (Yequal to*) wevld be

’

ridicvlovs.

0
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10 Nigel and Ruth were observing the stars around Polaris from a latitude of 58°N.

(@) (i) State the declination of Polaris (to the nearest degree).
+90°

(i) What is the angle of elevatinn of Polaris when ohserved from this site?

580 It is always gual (1

to the observer’s latitude

(b) Ruth noticed that the stars around Polaris had moved during the course ot
2 hours. What is the reason for this apparent motion? '

The rotation of the &arth

(c) Nigel observed a constellation and deduced that none of its stars would set
below the horizon. What name is given to stars that never set as seen from a
given location?

Circumpo lar

(d) State whether a star of declination +34° would set from this latitude.
Use the formula

declination > 90° - latitude.
. (1)
No. Sec the explanatiog

""""" below.
{Total for Question 10 = 6 marks)

We can always find evt which stars will be Civcumpolar
and Which stars will not. From part (iij above , folaris
will be 5§58° above the horijon (4{ we wneglect i&s shght
displacemcat from the Ceclestial pele) .

It follows that ¢Che distance fetcen Pelarss and the
over head poink , or angvlav _?eu:'bL distauce

is (90”- 5!") = 32° FraM; {atitude 'i'gf‘; thes ,

a Stayr will be c:'rcu&po[«r i (ks declination

i$ (909 - 5"9"’) = 32“}' or }grca Eer

Clear [7) this s tar (¢ Crcum po lar ,

——g

over ®
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11 (a) Figure 6 shows NASA's infrared observatory near the summit of Mauna Kea on
Hawaii.

(Source: © NASA)

Figure 6

() Give one reason why infrared observatories are located on high mountains.
_ ; L . /s Cw_ ., n
Fo redvce atmospheric turbviewce [improve ~Seciug | i

To vedvee the cffects of refraction.

(i) Name two gases in the Earth’s atmosphere that absorb iarge amounts of
infrared radiation.

_ (2)
: Watee Vapoup
, Me thane
(b) (i) The Earth’s atmosphere has some benefits for humans. State two of these
benefits. -
(2)
1 Protection from uvltra-violet radiation .
, Reuders most mctcoroids harmicss.
(i) In addition to absorbing infrared radiation, the Earth’s atmosphere has further
drawbacks for astronomers. State one of these drawbacks.
‘ £ » - 1
Tine alttenvation of fcjimf. (W
- L PS . -
Impasrrs Scclu.j“Camt.'l:wq;_ ............................................................................
o (Total for Question 11 = 6 marks)
* ; .
Hou 15 & 4as (b) {“)

distinguished .
3‘: f’r‘am @ Provides our hice blve
vagour 7 The differcace Skies. Surely, this is a

is impor tant . leqitimate benecfit 7




Z |

Please copy

BLANK PAGE

R O

Turn

over ¥

21



A

-
42
12 (a) Figure 7 shows the light curve for a Cepheid variable star.
A oy -
. A
e
[49]
E /
[}
2z
L
| [
5 757 10 15 X0
l’\caa’(y { f’
time / days
Figure 7
(i) Use Figure 7 to determine the time period to the nearest day of this Cepheid
variable.
A (2)
Seems to be avouwnd 1 ay's
(i) Explain how astronomers determine the distance to a Cepheid variable staw.
{3
Loppaids  art giret prro | pnd are  cowseon

in fél'—c‘?aml . What wefte Hew Lo Coporlanck 4 M
Meir perieds s dinkdd will, Heiv Luwiaiih
(M W oar T 570, Jask io | frr mawnple o Leptei
. . J
M a  periel 4 §-3 iauy; WUE At Mo Alac
| ( . l; a6 MAJ ’b"&'.q- "W wth( & [- 3 M

J'Lc Atohs - bBsown W,{&,‘du“ ﬁl[

L""“”"‘"’“W“vmq&Mg Jbe rmige &
e magnibde 35 & 44 Jhae Eda huitec in
B Byt wusbelletion o 4%@@..‘,%,‘
T-2 doys | & et Auwrinww /W“M%cm.
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22.(b)
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2 2(b)
frrm
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(b) Figure 8 shows the light curve for an eclipsing binary star.

Y

A
/ Second ary
bu'm'muu‘
X

relative intensity

I l l

\

minimum Time

| (days)

20 3

time / days

Figure 8

the horizontal scale to show this.

of the secondary star.

for points X and Y on Figure 8. Use the letter S.

point X

Earth

pointY

Earth

(i) The time period of this eclipsing binary is 26 days. Add the correct numbers to

(i) The binary star system consists of a brighter primary star (P) and a dimmer
secondary star (S). The first diagram is for point X on the light curve (Figure 8)
and the second diagram is for point Y. The dashed circles represents the orbit

Complete the two diagrams below to show the position of the secondary star

(Total for Question 12 = 8 marks)

40

]

(1)

(2)

€1 bhey
/’/'.\'\\

oP
\\-.’//

Ovr

A

A

4 3 7
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13 (a) Figure 9 shows the orbit of a short-period comet around the Sun.

e

ot

(i) On Figure 9 indicate the position of the comet when it is at perihelion. Use the

letter P.
(1}
(i) What is the name of the shape of this orbit?
¢ ° (1)
elliptical
(b) In 2012 it was possible to observe a transit of the planet Venus. Describe how to
observe a transit safely.
(2}

'ét lescope /

dire C‘&{O’l

o4 “J A€

J/ » . )Cr?m 5!

Sun

Under no Circvmstauces Shovld fthe Sovn
emmeh ‘

be observed a[,.-frc;z tly, with or witheut osptical aid .
Iustead, Projest an ;magc of the eUsic of
the Sun onto & screc h, in order to scec

the Image of Venus Cross«'ug f‘.’kc’Cl’rcular

ima.jz, of £ he scretn .
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(c) Figure 10 shows the orbits of the Earth and Mars around the Sun.

Orbit of
Mars

Orbit of
Earth

¢ | ;.E:_Sfﬁ, t/e____§un « [0 A-U;—?? E

Figure 10

When the Earth is at position E, indicate the position of Mars when it is at
conjunction. Use the letter C.

(1)
(d) The mean distance from Mars to the Sun is 1.5 AU.
(i) How far is Mars from the Earth when it is at conjunction?

2-¢C A.U. (1)

(i) Calculate the orbital period of Mars.
Use the formula
T2 — r3

Give your answer to 2 significant fiaures and state the unit.

. é ’ "
s 2 2
v ing TE . T M
» 3 R 3 A e
Re L
S bsdite i (Totai for Question 13 = 8 marks)
Ub$tite Ling
1 —
[ T?
(yr)” < T3, Coutinved at £ie -
3 ver ¥

(! A.U.); (1°5 A.V.) foot of p. 2¢




‘__Zé 26

14 In the space below, draw a sketch of the Hertzsprung-Russell Diagram.

UbingSit
L nestty Rq{an af &4
(Smx EN ‘) - @

Red giawts
foo |-

0' a§ £
. N\
White dwarfs \ Svrface
0-080] | . , . 'éc\a:p ("’at vre
26090 booq Jeco ( °c \)

Label the axes.
Indicate and label the Main Sequence.

Indicate and labe! the locations of White Dwarf stars and Red Giant stars.

(Total for Question 14 = 5 marks)

Kcarra.njiu:,, to make T; the Subjeck of the
Cquation : |

| 3
T« (iye) w16 4v.)’
(! A‘u,.)3 |
i
— 3|7
LTy e [zlyr)lxﬁl'§ A-.) ‘( 2

l (1a-v.)? H J

= |- 8f3) yré
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hrutricon asbrwower Hewry Nomie Russcll in 1913, imelepiislentsy
r o, bWth shmunirs art wme rteopuised i Mo wame
ﬂﬁWWW&H‘W,‘gMW
Meir colowrs | Hu Herbyepruns -~ Ruacedl dingram
(or HR Ao Marrt ) .

On Mo HR Aingraa , 90 per ank op aave dnclude
e bum, lic o diagored plipe Mak Tuns from
Arigtt | fot | tHue alare & foicke | et reol om0 .
I4a Lued o Anom ar W Main Lgpeace | and Mt
pare Bk fotd adey ik a0 Moin Lgpenee v
Yo arlolibion bmmwjmwﬂﬂ‘
those tt tuitdeat T e HR  diagom . Hea
nolade 0 Ak of Rl gienh o red akos o
bimidar  irlows Ak o raens ot Ausinriikis —— Gl
4Wm¢mwwmwwm,
a wtll a4 4 Agente frowel, o Gbephiidl vurietle
shors | WL @ Tmge of Tolownt Aub  plwide
kit . | |
fvwn Ao dnkpilallor  wtdisn  owd Lol in Comdebied
W.%meml930$w
tobworatrs  Munderotivd Mo Teoson(s) bhabl slare sdins.
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15 (a) Which of the following compounds is regarded by scientists as being essential

to life?

(M
1 A ammonia ]
B carbon dioxide il
C methane —
FZF D water emm——

*(b) Name and describe one method that astronomers use to detect exoplanets. You

may draw a labelled diagram to support your answer.

(4)

&-‘WQ{&WWW'I&

O]L‘W‘F“MW‘;&@
W““dom@-w@wm

M&mWWMM.M
éum Mio writl com Ao debioky Ay

Lﬂ441%q% i He ligot o Mo akan
Laccmeden e 2009, NASA's hept,

Aperteralt 4 W & l,mé‘, Earti- {cbe
Meawti. s 009 m M,. blineore conds ,‘55‘

....... wakehes  a 4“"‘)" Aoty .4,,44,«1

description ((0 § /"7/""‘"‘1 ‘L"?ﬂ%) Lot dneelides
(00000 dhars.

(Total for Question 15 = 5 marks)

wh&u&,ﬁut-ﬂwmkm ?uh&dﬁﬁ semsitive | o
o Attt dowe fonn srea. afve e Eoctt's ab«*m&d,

T ———
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16 (a) Explain what is meant by the term redshift.

Rledith in teqrosact b beows o e
omithd woseloagtd (5 frequie | of Mo Ligik

'fw"h r's ’T‘Mw«j M; w«? Al ppeetng Linse

(2)

*(b) Describe how(quasars?wvere discovered. @Ua.Si - Steilar @bjfcti
(@so) W

Diorieng  Gles (960% a0 bype of thon toweck
portivader Ppwiylowiat. Jioir inssrel specimm
(plurd o apetbnu) shovid drigtt dosion bus
L;g;;awm an,
WW&MWW&
nrrwmed  demenls | tut o ;
(Total for Question 16 = 6 marks
T btnc  eeleatifly Andicoter Lot Lise %fb”
,ngwhvuyh Wmuwmwwﬁ
ol dn Hy Todum o ke gulexits. Yot Ly did
it vk dide fupyy gedecic —— Hay wer
it brwres o7 Lgok, }Mi{rr&‘_
Lol Hok AMeir redatith dundicated ey werc
W@wawwof
MW%M@&M%W
Golany wwo in frb  leakid Wt fogoad L }
Lovad bugpertlnsds, . 1k o, fortler Bon ouy o7 |

Mqumww&
Lotad frmup, which bmeludes iy §alany, —

\
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17 Table 1 lists the properties of five stars in a constellation.

star apparent magnitude absolute magnitude spectral type
a 1.3 -87 A
B 2.1 -6.1 F
y 2.8 ~-18 G
8 4 -07 B
3 6.9 -23 K
Table 1
(a) Hnw many times would star B apoear brighter than star 67
A8 :@.g:z)‘“‘ 2 (:2- 5"’:2)2 = 6-2¢ v
(b) Which is the faintest star that could be seen with the naked eye on a clear night?
(1)
3
(c) Give the Greek letter of the star which:
(i) is the hottest |
6_ ‘ (1)
(i) is f&?’;hest to the right on a Hertzsprung-Russell Diagram ;
{1

o
(iii) is the firthest away from us.

o< differeuce be bween $he (1)

4”’“"“5 and Absolute magaitules

(Total for Question 17 =5 marks)

Jepplement ¢ Guestion 7.

The scquence of letters i @l;ha‘ch‘ca.ﬂy cheotic I was
particvlarly yovimg whew L learned the mnewmonie:
“ \Wow, © Be A Fine Girl Kiss Mec Right Wow Sweetic [sza.p »

L g
b o

It cevrtainly helped Me remember the order of the letters!]

Eacl type is dividel into ten divisons. Thvs, for crample
tk& Svum s GZ; R,'3¢{ 88; Polaris F?;’ Aldeboran k § and So on,
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*18 Describe the discoveries of the two dwarf'planets Ceres and Pluto. Name the
astronomers who discovered them and the method of discovery.

& #
Ceres Pronevmced ~serics ®

discoverer Piscovered £y G. P. a331 , & Sceilian
(1801)

method of discovery

Beyoud the orit of HNars there is a wide qep
before JTvpiter (5 reached. AStvonomers of fEhe ..
tiﬁb‘e“““\ Century Suspectedd that Ehere mig bt be

a plavet irsicde this gap. leres wWas discovered
4-‘!"4'%5 o teles

Pluto ] « pi
Search fer Nc,’ tvne.

discoverer L lyde Tom bavgh in
(5320 !

method of discovery

Evew af ter the discovery of Nepitune w (846,

i ; ‘ i
. all was #ot well With asitvoncmers conclusions
abovt the movements of the oviter planets . Slight

iv‘rcgulﬁrf'éfcf rcma.a‘vu-t, Sdggﬁsfc'uj perturbations

_(Total for Question 18 = 5 marks)

dve to a bedy "‘_Y",““' Neg tune The cl'.SCD\/cryi‘y Towmbanyh
was . actually a floke, since Plute with So ((tetle wass,

Shovld net have cavsed the apparent pertuvphatious of
Neptune, The planck was nawmed after the Gool
0f Ehe UuA(rufofM,‘c:u)m of (ks tremendovs distance
from the JSun

6!14@ Teuhugk‘f oliscovcrr wa s made us.'uj two
[4 % (7 tnch photographic plates be tuee J‘éuwuy 23
and Tanvary 3o, 1930. It is trely guite ¢'n€rclf'blc
bhat, wilh the Sso-called “Blink Microscope, A(, detected |
Erat owuc of the farnt fau.ses had cl«ansg.t (ks pasitioy

relative ¢o the dogens of the Survovnding Stellar ,W"“'«
Over o tiwme (ntevval 6f one week . 5
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19 A group of students were observing the night sky from the Isle of Skye in Scotland.
Table 2 gives the coordinates of some of the stars that they observed.

Data for some of the stars

star Right Ascension declination / °
a 20 h 45 min +45
B 19 h 30 min +27
\Y 20 h 20 min +40
o) 19 h 45 min +42
Table 2

(a) Give the Greek letter of the star that appeared:

(i) furthest east

(ii) highest in the sky. O( The ﬁv'ca.&cs E ausuimr

distance measvred froum, ()
the (clestial Eguatbepy o
(b) The students recorded the culmination of star 3 at 23:00 GMT.
(i) Whatis meant by the term culmination?
The maximvim altitvde 0f & ()
........................... celestial bedy above bhe herizon.
(i) At what time (GMT) did star a culminate on the same night?
(M
oo : (§
(i) At what time (GMT) would star f culminate two nights later?
(2)

22:'5‘2_

(Total for Question 19 = 6 marks)

Rewminder 1 The votobiowal period of he Earth is 23h Stm.
This mcm:x that i§f &« star Cvisiuabel (d.vc Sositl\) at
(say] 20: §0 9% & given wigut, it wovld reack ibs
‘\f,keSI; point at 2o ¢ fle fv“owz’»J nf,fu&, QAwnel -,

& minvies carlier 6w cach Svececding night,
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20 (a) Data for a spectral line in the light from a distant galaxy are given below.

observed wavelength = 420 nm
rest wavelength = 380 nm

Calculate the radial velocity of the galaxv
Reorranging to make v
the sulicet of tae <quation.

‘Use the formula

A = A-h v
‘(duuets'ah) o L4 ’(’]"7‘0 £ C
The speed of light is 300 000 km/s. ) A ¢ i
Give your answer to 2 significant figures and give the unit. » (
3}
Fhat 15 ,

o~
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Ao 3 80 ne = 3 (s5) % 0tk s

(reccssional)

A e, s S ~
"'“( ”‘}‘o\xc ='/4?ahm\xc = 0[0Sx3xtlp Rms

(b) Astronomers determine that a different galaxy has a recession velocitv of E

1.2 x 10° km/s. Calculate the distance to this galaxy. ) ) _
: The svbseript zeve

Use the formul R ing * ind;
v i.tl}'" H@ 4 = v /,0 Corrent vaive 0; H.
Ho

The Hubble; is 77 km/s/Mpc.

Give your answer to 2 significant figures and give the unit.

. {(3)
. | |
Subs tibvbing: ~ Parsec (pc) 2 3 1%10'"m
s ~1 . 2 i ez
d = 12200 kwm s - IMpe 3 £IR 10 m
{ e
17 km s (Mpe)
= ‘ 5-60 MP ¢ (Total for Question 20 = 6 marks)
TOTAL FOR PAPER = 120 MARKS

1pe = 206,265 AU, | ¥
~ - H= 1727 ks

o
Lfgk&—~]¢aw (ly) = 63,240 4.u, C"PC)..’
= 0-36lte pec

- lpe z 3*2‘(& l-Y. M




