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BACHELOR OF SCIENCE (B.Sc.)
Term-End Examination
December, 2016

00194
| PHYSICS

PHE-15 : ASTRONOMY AND ASTROPHYSICS

Time : 2 hours Maximum Marks : 50

Note : Attempt all questions. The marks for each question
are indicated against it. Symbols have their usual
meanings. You may use non-programmable
calculators or log tables. The values of physical
constants are given at the end.

1. Attempt any five parts : | ' - 5x3=15

(a) A star is brought from 40pc to 5 pc.
~ Calculate the change in its magnitude.

(b) Discuss the characteristics of globular
clusters.

(¢) If the estimated main sequence life-time of
the Sun is 1010 years, calculate the main
sequence life-time of a star having mass
0-25 Mo.
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(d)

(e)

®

(g

(h)

Sketch the Milky Way galaxy and label its
various components.

Compute the size of a star in terms of Ro if
its temperature is 5000 K and absolute
magnitude is —10.

Explain why the solar corona is observed
only during total solar eclipse.

Sketch the coordinates of the Pole star in the
horizon system.

Sketch the mass-radius relation for a white
dwarf star and explain its importance.

2. Define luminosity and the radiant flux. Using

Stefan-Boltzmann law of radiation, obtain the
ratio of radii R, and R, of two stars with surface

temperatures T; and T, and of absolute

magnitudes M; and M,, respectively.

OR

What is meant by the resolviflg power of a

telescope ? Explain the Rayleigh criterion for

resolution. Calculate the diffraction limit of

resolution of a 3 m telescope for the wavelength

of 600 nm.
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4.

What do you mean by a polytropic change ?
Obtain expressions for pressure and central

temperature for polytropic stellar model. 2+4+4

OR

State virial theorem. Starting with the equation
of hydrostatic equilibrium
dP M()

a = P

_prove the theorem for the star made up of

monoatomic gases.

State Jeans criterion for the collapse of a
molecular cloud. Obtain an expression for Jeans

mass.

OR

What is the basic difference between the first
generation stars and the second generation
stars ? Write and discuss the nuclear chain
reaction involved in the CN-cycle. Why are the
stars, in which energy is generated by the
CN-cycle, generally found in the upper region of

2+8

248

the main sequence in the H-R diagram ? 2+4+4
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5. Explain how the Cepheid variables are used to

‘estimate astronomical distances. 5
| OR

What are active galaxies ? Explain the main

features of Seyfert galaxies. 243

Physical Constants :

kg=138x1028 JK!
M, = 16 x 10 kg

M, =2x1030kg
L,=4x10%6W

R, =7x108m
6=67x10" mikg? 52

lpc=31x 106 m

—————

PHE-15 4



Ht.ea.%.-15

s waw (ft.oa )
|| gfen
fea=r, 2016
witfew famm
d’t@é 15 : TR 3k Triver wHfrRY
7Y : 2 T SferHaH 3 : 50

Tz : mywsﬁﬁwmm%%mmﬁqw
& | gl & a3 amw s § | smw s
Pt SrET T TR FT I I FHFS E
wifaw feri# & a7 T d Re e § | |

1. 9 giT W g HIRm . 5x3=15

(%) 40 pc T W @ @ R F 5 pe g W AR
,m%nw%m'ﬁmm
HRm |

(@) MaR TSt % afrmmen ==l
$ifr |

() ﬁg@_mmqﬁmmﬁam
1010 99 2, @ 025 Mg, §FaWH a1 AR H
H&H A4 SHiaehia qiefera Shifv |

PHE-15 5 4 P.T.O.



(9) st T werfel Mg i qwr s@w
faftm wesl #t fufRa $iftng |

(z) af fedft @R * auwA 5000 K @ Fvw
HifGA —10 8, @ ThH JIWY Ry % oI |
uftesfera Hifm |

(7) wwemge T ¥R fhle Faa qof g ugw & @
& = Afdra forar S wwaT # |

()ﬁaﬁamﬁgaaﬁwﬁimsmﬁaa
i |

(§) vaq 9 AR % foIe gemm-Bsen wey smiga
Hie Ton FH wEE FHIST |

2. wfq qn fafmw sftae = afofve Hifv |
faferor & fore RelA-siecamm o 1 S R @
at i fremed R, o1 R, F AU W HIY |
wH e fo6 31 3t IR W qEE T, 91 T, 8 3R

. T Frae wifowm e M; 90 M, 8 | 446

T
et el fadeT gwar @ s T wHId § 7
fasg & fog W@ ey waemsT | 3 m g & fom

v it eds 9 il five 9t 3w
TehTeT s qUTeEd o1 HH 600 nm # | 2+4+4

PHE-15 ’ 6



3. wgifis whad @ o wn W ¥ 2 Wi
AR Hied & foe @ aun H auHE 1 SHh

1 Hifg | . 2+4+4
AT
fafaer Wy sae | geedfos ar=nasa qefte
P _ M(r)
dr_
q I mﬂ@i q fiffa at & fam
fafrae e fag Hifsw | : 248

4. S TEe H FuE F R G FE TaE |
| gemH & o =is g IR | 248
JroraT
som it ARt o fdfw it awd # werge ofe w0
2 ? CN=% # g areft it s@en arfufeamt
feaflay qen sht ==t fifdg | 3 R e oN=w

% HRO FA I Bt ¥ I H-R MW F g
AT F ST H & F 70 9 I # 2 2+4+4

~ PHE-15 7 : P.T.O.



5. aWEET f AbiE ST 1 I e At

FATE 0 % fore fore e feman ST @ | 5
o

e sl won At § 7 39 daReh 1 gE

ferdreand wwEmsY | 2+3

sifaes Fredres :

kp=138x102 JK!

M, = 1-6 X 10?7 g

M, =2x1030kg ‘
L,=4x10%W

Ry =7x108m
G=67x101 m3kg!s2

lpc=31x 108 m
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