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CONTINUED

Answe r  THREE  questi ons  from  S ecti on  A  and THREE  que stions
from  S ecti on  B.

You are  advised to spend no more than 10 mi nute s on  e ach Se ction A
answe r, and about 30 mi nute s on  e ach Se ction B answer.

The  numbe rs  i n square  brackets indi cate  the  provi si onal  all ocation of
maximum marks  for sub-secti ons of the  que stion.

S ECTION  A

1. Explain  what is  meant by the paral lax of a s tar and de fi ne  the  parsec.
[3]

O bservati onal ly, how can the value of the  parse c in  km be  found? [4]

2. Discuss  the  ori gi ns  of the system of appare nt visual magnitude and
i ts  pri ncipal  prope rtie s. [4]

Explain  how the  old visual system has  bee n exte nded i nto UBV
photome try. [3]

3. Explain  how the  observe d stre ngth  of the absorpti on i n a spectral  l ine
can vary wi th  the  tempe rature  of a stel lar atmosphe re . [7]
 
 
4. De scri be  the  feature s indi cate d by the  phrase "crustal  dichotomy of
Mars."  [4]

Describe brie fl y the most recent evidence  (2001-2002) for l arge  amounts
of wate r ice in  the  soi l laye rs  near the surface of Mars.  [3]

5. What are  l unar maria and whe re  are  the y locate d?  [2]

How are  the  maria thought to have  bee n formed? [2]

What two type s of e vi de nce are used to de te rmine the re lati ve  and
absol ute ages  of mari a?  What range  of ages  i s found for the mari a? [3]

6. Write brie f note s on  the  mai n properti es  of come ts , addressi ng both
the ir orbital  and physi cal characte ri stics.  Use cl earl y labe ll ed diagrams
whe re  appropriate .  [7]
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 S ECTION  B.
 
7.  Lis t the di fferent re gi ons of the  e le ctromagnetic spe ctrum, i n te rms
of the wave le ngth . [5]

Bri efly describe the di fferent type s of observati ons of astronomi cal
objects  that can be  made in  diffe re nt regions  of the spectrum. [7]

Discuss  the  transmi ss ion of radiati on  through the  Earth’s  atmosphere,
s tati ng what processe s prevent its transmissi on i n di fferent wave le ngth
regions .          [8]

8.  O utli ne  the  bas is  i de as  of Bohr’s  the ory of the  hydroge n atom and
how i t le ads to the  e mi ss ion and absorpti on of radi ation in  spe ctral
l ines . [8]

Discuss  the  hydroge n li ne s that are  found i n di fferent re gi ons of the
spe ctrum. [8]

Provi de  e xample s of astronomi cal obje cts where the opti cal hydrogen
l ines  (Balmer serie s li ne s) are  see n in  (a) absorption and (b) emissi on.

[4]

9.  Give an account of the structure of our Gal axy, i ndicating how the
various  regions  can be obse rved.                  [10]

Describe how galaxi es  can be cl assi fi ed i nto di fferent type s and di scuss
the  diffe re nces  i n thei r properti es .                             [10]
 
 
10. Wri te  short e ssays (i ncludi ng diagrams if appropriate ) on  any TWO
(and only two) of the  fol lowi ng three  topics:

(a)  The inte rnal  s tructure  of the gi ant pl anets Jupi te r and Saturn.
[10]

(b)  The Kuiper Bel t.           [10]

(c)  A comparison of the composition of the  atmosphere of Venus  with
that of the  Earth , incl uding an account of the probable  h is tory of both .
Why are  the y so diffe re nt today?          
[10]
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11. S tate  Keple r's thre e laws  of pl anetary moti on.    [9]

Draw a di agram of the  (exagge rate d) e ll ipti cal orbi t of a plane t, and
l abel  the  various  parts  (e.g., Sun, perihel ion, semi-major axis , etc).

[3]

S tate  Newton's more  general  form of Keple r's Third law, usi ng uni ts  of
astronomi cal units for di stance , ye ars for ti me , and solar masses  for
mass. [2]

Cal li sto is  1,883,000 km from Jupiter and takes  16.689 days  to comple te
one  orbit.  Use  thi s information to cal culate  Jupiter's  mass in  sol ar mass
uni ts.   [6]

[You may assume  1 AU = 149,600,000 km and 1 year = 365.25 days.]
 
 
12. Consi de r the two oute rmost gi ant pl anets Uranus  and Neptune  and
answe r the foll owing questi ons about them.

What is  the  mai n composition of the  atmospheres  of both  plane ts , and
what gi ve s them a s trongl y bl ui sh  tint when vie we d vi sual ly with a large
tel escope ? [2]

What is  so unusual about the axis  of rotati on  of Uranus? 
[2]

How were the ri ngs of Uranus di scovered? [2]

The  ave rage  densi ti es  of Uranus  and Neptune  are  1318 and 1638 kg/m- 3,
respe ctivel y.  What do these re sults suggest re garding the bulk
prope rtie s and compositions  of the two pl anets?  

[4]

The  ave rage  dis tance of Uranus from the  S un i s about 19 AU and that of
Neptune  i s about 30 AU.  Me asurements  show that both pl anets have  an
ave rage  cloudtop te mperature of 55 K.  Thei r al be dos are ne arly the
same, so how woul d you account for th is  diffe re nce?  

[4]

Describe the sate ll ite system of Ne ptune, paying particul ar attenti on to
the  prope rtie s and orbi tal dynami cs  of Triton and Nerei d. What
hypothe si s has be en propose d to account for the m? [6]
 
 


