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

June, 2021

PHYSICS
PHE-15 : ASTRONOMY AND ASTROPHYSICS

Time : 2 hours Maximum Marks : 50

Note: Attempt all questions. Symbols have their usual

meanings. You can use a calculator.

1. Attempt any five parts : 5x3=15

(a) The apparent magnitude of Polaris is + 2-3
while that of the Sun is — 26:81. Which star
is brighter and by what factor ?

(b) A satellite measures the parallax angle of a
star as 0005 arc-second. What is the

distance of the star from the satellite ?
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(c)

(d)

(e)

®

(g)

(h)
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Find the magnitude of the faintest object that

a 3-6 m telescope can detect.

The temperature inside a sunspot is 4000 K
and that of the photosphere is 6000 K.
Calculate the strength of the magnetic
field which will keep the sunspot in
equilibrium with its surroundings. (Given that
w=4nx 107" NA2 k = 1-38 x 10723 JK™1, the
number density N of particles ~10%3)

A bright star has a surface temperature of
3500 K and is 10° times more luminous than
the Sun. Calculate its radius in terms of
solar radius (Rg). What kind of star could it
be if its absolute magnitude is zero ?

Calculate the free-fall time for a molecular

cloud whose initial density is 10717 g em ™3,

The luminosity of a white dwarf star of mass
1 M, is 1073 L. Its total thermal energy
is 10%8 erg. If the luminosity of the Sun is
Lo=4x 10%6 Js_l, calculate the time for
which white dwarf will keep shining with its

present luminosity.

If the Hubble’s constant H = 70 km/s/Mpc,
estimate the age of the Universe in years,
given 1 pc = 3:084 x 101 m.
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2. (a)

(b)

(a)

(b)

(c)

3. (a)

(b)

(a)

(b)
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Using Virial theorem, how do you estimate
the average temperature in the interior of a
star ?

Calculate the energy density u, of radiation
field at a point and hence write down specific
intensity of black body radiation. Show that
the pressure due to isotropic radiation is
given by 1/3 of the energy density.

OR
With the help of a neat diagram, explain the
diurnal motion of the stars.
What are circumpolar stars ? At what
latitude is Procyon (0 = 05°18'S)
circumpolar ?
The difference between longitudes of two
cities is about 20°. What is the difference in
their local times ?

What is a sunspot cycle ? Sketch and
describe the butterfly diagram related to
occurrence of sunspots.

The number density of particles (assume
hydrogen) in the photosphere is 10%° particles
per cm™ and the strength of magnetic field of
the Sun is 1 G. Calculate the velocity of
Alfven waves in the photosphere.

OR
Explain the granular structure of the
photosphere. Describe briefly the chemical
composition of the photosphere.

Describe the nebular model of the formation
of the solar system.
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4. (a) Explain the concept of Chandrasekhar limit
and obtain its expression. 5

(b) Calculate the gravitational red shift for the
yellow lines (A = 5800 A) on the surface of
Sirius-B when photon travels a distance of
1 m. Take the mass of Sirius-B as equal to
1 Mg, and its radius 16000 km. 5

OR
(a) With the help of a neat diagram, explain the
emission of pulses from a neutron star. 5

(b) Suppose the Sun shrinks to the size of a
neutron star of radius 10® cm. Calculate the
magnetic field strength at the surface of the
neutron star. Take radius of the Sun as
10! ¢m and the magnetic field at the Sun’s
surface as 1 G. 5

5. Derive the Friedmann equation and sketch its
solution for k > 0. 5

OR

Describe the nature of activities near the active
galactic nuclei. Distinguish between radio
galaxies and quasars. 3+2=5
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1. I gig 9 Hifvu 5x3=15

(%) HIIRE T g8 HITA-AH + 2:3 7 3K T 1 g
HIA-AM — 26:81 8 | T1H ¥ HH-8 dR H Fid
3fh 3 TR feRart 2

(@) T 3IWE g Tl aR &1 A HI
0-005 arc-second HT9T JAT & | 39UE ¥ AR hl
RUCRIR
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3-6 m LEM GRI | T ST Hehd ATh |l
Jue fig 1 Hifd-AM F1a HIT |

FhHAh b WA H  AUEH 4000 K B
I YHWHSA H dUEH 6000 K B |
T &3 f figar H g8 TE Uil
Hife @ W pPhas I JAEIE H
g g mmgeeen d ' | (e mm T
w=4nx 107" NA2 k = 1-38 x 10723 JK 1, suni
1 T B cd N ~1023)

Tsh THehIct AR T TSS1F AOHM 3500 K & 3R
3okt sofa g S se 10° T e ®
R B (Ry) & wel # 3@t s o
Hif | Al e e Sifdam =@ @, @
8 feh JehR T AT &l Tehall B ?

T Aifvges aga w1, et Rfve weca
10717 g em™ B, geb-vaq w9 ufterfora I |

1 M, 359HH 9T T Yoid I dR sl Saifd
102 L, 8 | 39! S S50 ot 10%8 erg 2 |
afe g 1 sfd L = 4 x 1026 Js7L Y, @ 9
oy gftepfera difore e voq ama st
A AT H =HhdT @ |

Ife gea Fa H=70km/s/Mpc‘&ﬁ, ar
Fare I aul H Y [ HIVY | I T g
1 pc=3084 x 10 m.
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2. (%) fafaer yo 1 39T = A9 Th IR & HidX

% TT9HH 1 TEA A He T 7 2
(@) forelt fog W fafertor &= & ot o9ca u,
TUMET I | 3Fqua, FHisoehr faferor o fog

fafsrse digar =1 o foiflge | fag fifsc
Tor TwefRrer fafertor & T g9 o1 79 S
Tcd T 1/3 BT 2 |

STt

(%) TH T ARG hI gEEal d qnl H e
T TSy |

(@) waifed dr =1 B 2 ? fpg stamw W
A a0 (5 = 05°18'S) HaIfed ara & 2

(7) 2 WU % @l % sfiE 20° 1 A B |
3k T THAT | TohaHT 37T g1 2

LN

3. (%) GI-Has I AEdwl F1 Bal g 2 fadet
@ifed, S gd-haihi o g 9 Hafd 7, €

3T 3T IUF H |
(@) yhEIHsa ® & (AH oo foh grggiem)

&1 T g1cd 1020 w1 ufd em ™3 B 3R
% FrIh & i digdr 1G 7 | Th-HeA
T Uetha T T T YiEhiord ShifoTT |
JrraT

(%) THRIGSA 6 HHTET TEHAT 6 RS
HITC | YhE-HESA & TARME HEEA
e 4 ool Hifvw |

(@) @R wea & famior & Hfgrfe aiea &1 a9
iy |
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4. (%) FgRET Hq1 I FATURON THAEY X 3T
ST T HIT | 5

(@) fafea-B 6t aag w fieht W@sh (A = 5800 A)

% fore Teedia tfies foeemaa aftfora hifsg

S BIEH 1 m gl & a1 2 | fefEe-B w
MM 1 M & 3R 39 Brsam 16000 km3 | 5

YT

(%) T T fod 61 Fgma °, =[gH ar T
T IcdsH qHETET | 5
(@) TH i 6 3 fape #1068 em Brsom am@
YgiH AR % AW HT &A@ 7 | 38 g
AR hT Tag W raehid & i dliorar aRepferd
sHifs I'{:Efaﬁ ﬁWlOllcmFﬁﬁEi’:ﬁ'{Fﬁf

%l Td8 W TR &9 1 G AT | 5
5. hieA™ grfieul oud HIfT 3R k > 0 % 7T 35k
T I IRG G | 5
CPEN)

Tfsha HeTfoR-1a T1eRT o fehe AfshadT sl Tepfd I
Ui hifT | et AeTriEt 3R Famrl § 3T T
HITTT | 3+2=5
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