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BACHELOR OF SCIENCE (B.Sc.)

Term-End Examination

o
<¥ June, 2013
)
\(:4‘ PHYSICS
PHE-15 : ASTRONOMY AND
ASTROPHYSICS
Time : 2 hours Maximum Marks : 50
Note :  Attempt all questions. Values of physical constants are
given at the end. Symbols have their usual meanings.
You can use non-programmable calculator or log tables.
1.  Attempt any five parts : 3x5=15
(a) The apparent magnitude of star Sirius A is
—1.47. Tts distance from us is 2.67 pc.
Calculate its absolute magnitude.
(b) Two stars are 1.5 arc-second apart. Examine
if they would be resolved by a 25 cm
telescope working at A=550 nm.
(c)  The magnetic field observed inside a sunspot
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is 10 G. The temperature outside the
sunspot is 6000 K and the particle density
(assumed hydrogen) is 3x 102 m~3. If the
sunspot is in equilibrium with its
surrounding, what is the temperature inside
it ?

(=4x10""NA~2 ky=138x10" 2% K1
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(d) The masses of four main sequence stars are
15M@ 10M@e 5Me and 1M@. Place them
correctly on the H.R. diagram.

(e)  Explain why stars towards the centre of our
galaxy appear fainter and redder.

(fy  List two characteristics which distinguish
Pop. I stars from Pop. Il stars.

(g) Suppose the sun swells to 200 times its
present radius while its surface temperature
becomes half. Calculate its luminosity in
terms of its present luminosity.

(h) In the early phase of the universe, the
average energy of particles was 15 GeV.
Estimate the temperature at that time.

2. Explain the terms proper motion, radial motion,
and space motion of star supported by a diagram.
A star is at a distance of 800 pc. Its transverse
velocity is 30.34 km s~ 1. Calculate its proper

motion. 2,1,1,2,4
OR

Explain the terms angular magnification,
gathering power and diffraction limit of
resolution associated with an optical telescope.
Sketch the ray diagram of a Newtonian reflecting
telescope. 2,2,2, 4

PHE-15 2



3.  Explain how energy travels from the core of the
sun to its surface. Mention any phenomenon
which is caused by the manner in which energy
is transferred in the surface layers of the sun.
Compute the time taken by a photon to travel
from the centre of the sun to its surface if the mean
free path of the photons is 0.5 cm and the radius
of the sun is 6.8 x 108 m. 3,25

OR

Discuss Cannon’s classification of stars. What
modifications were suggested by Saha in this
classification ? Draw black body radiation curves
for three stars having temperatures T, T, and T,

such that Ty >Ty > T, 133

4.  Explain the emission mechanism from a neutron
star. Calculate the gravitational red shift of a
photon of wavelength A =5800A which travels
1m from the surface of a neutron star of mass
2 M@ and radius 10 km.

OR

4, 6

Discuss, using physical arguments, why there
should be an upper limit on the mass of a white
dwarf star.

The luminosity of a white dwarf star of mass 1IM@
and internal temperature 107K is 4 x 10%] s~ 1.
Calculate the time for which it can keep shining
with its present luminosity. 55
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Define cosmic abundances. Describe the salient
features of the variation of abundance with mass

number in the universe.
OR

Discuss the concept of distance ladder. Explain
how Cepheid variable stars have been used for

measuring distances of nearby galaxies.
Physical Constants :

G=6.67x10"1"T Nm? kg 2
Kp=138x1072 ] K~

c=3x10% ms !
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(a) TIF dX A F TR FIA-TH —1.47 21 &Y
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(d) =R & SAHA TR A FFTE 15Me 10Me
5Me @ 1Mo ® 1 3% HR 3TNE R 9a! &4
W fe@md |

(e) wHET f AW Wafet & &g & AW-U™
feerd R # qe1 AR a7 fowdt & 2

(f)y  SrFEeEd a9 SHEe I a)l | S{d T w
qTed 31 SAFTAT TG i |
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YT Bl S B gAY S, odHe it %
7Sl B vfienferd &1 |

(h) SRS =1 ARIH Tawen § i &1 agd Sl
&AM 15 GeV A1 39 WY & qYHME &1
ATHIT 79 afiehfera i |

2. U M@ I HEEal ¥ fRE an wt fasht v, e
T den AqRer Tfa F9T 1 TH IR 800 pe g W
feord 1 TR STTRY A7 3034 km s~ ! ¥1 3
it ifa afenfera 1) 2,1,1,2,4
3reran
ThTIYeh SRS | oG HI0 e, HUg aran qen
fare =t foerd= wim == 20 ¥, qwend | = wedt
| QEE @ i Y 2,224
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3. T fF g % HIe Q EE! g b ol (HE
TR T H | T ) wad Tl W S oh S
¥ o o et T TREE 1 AW wa di]
®reH F1 SiiEd gF 99 0.5 cm e gd H =0
A 6.8 %108 m A e wre g g F F=
S T T T F H e ana ufiefd el 3,25

AT

ATl S SR R T Y | 3| SRRl § W
2 FH 9 gUR yEfaa e T ? A= i, e
AIEE Ty, T, @ Ty @ THER E R T, > T, > T, &
feru foorep farfertor ok STRfEd il 4,33

4. agﬁaﬁ%smmmm@ geEH 2Mo
amﬁmmkmaﬁngﬁaﬁaﬂwﬁ 1m g
FC ¥ FTO AL \ = 5800A AT FII 1 e
tfucaa faamaa uftwfaad {1 4, 6

Ul

“ifaer qaf ¥ amuR W =El w fE & 9 a E
comT & UE sifdwan HE FE el =iey ?
ZmE 1Mo qer a7 arEE 107 K 16 T v d
AT X S w1 AE 4x 105 s 711 WA
%mqﬁm&aﬁmm%aﬁﬁmﬁ%ﬁ
|1t =A@ 5,5
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T FIYH T SFEERon &1 == FE ) gaE & dwe
<RI TRI R TANT ek STTH-19 1 T2 i
wifaeh ferTe :
G=6.67x10"1" Nm? kg =2
kp=138x10"23 ] K~!

c=3x108% ms—!
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