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BACHELOR OF SCIENCE (B. Sc.)

Term-End Examination
June, 2023
PHE-15 : ASTRONOMY AND ASTROPHYSICS

Time : 2 Hours Maximum Marks : 50

Note : Attempt all questions. Marks for each
question are indicated against it. You can use
a calculator. Symbols have their usual

meanings.

1. Attempt any five parts : 5x3=15

(a) Calculate the ratio of the brightness of the
sun and Betelgeuse given that their
apparent magnitudes are — 26.8 and + 0.8,
respectively.

(b) What are circumpolar stars ? At what
latitude is the star for which & = 25°18’S

circumpolar ?
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Draw a schematic diagram showing layers
of solar atmosphere. The temperature of
chromosphere and corona is very-very high
in comparison to that of the photosphere.
Still we observe that the photosphere is the
brightest of the three. Why ?

The surface temperature of two stars 1 and
2 is the same and the luminosity of 1 is
higher than that of 2. Which star is
bigger ? Why ?

What is the importance of triple o -reaction
in the formation of heavy nuclei ? How is

the reaction related to the origin of life ?

Suppose the sun shrinks to the size of a
neutron star of radius 105 cm. Calculate
the magnetic field strength of the surface
of the neutron star. Take the radius of the
sun to be 1011 cm and the magnetic field at

its surface equal to 1 G.



2.
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(g) Using Kepler’s law, estimate the distance
that an emission cloud must have from the
centre of a Sayfert galaxy (having a central

compact object of mass 107 M ) in order to
Howom,com a velocity of 106 ms-1.

(h) Explain briefly two evidences in support of

an evolving universe.

Answer any one part :

(a) With the help of an appropriate diagram,
describe a Newtonian reflecting telescope.
In what respect does it differ from a
Gregorian reflecting telescope ? Find the
magnitude of the fanitest object that a 1.0

m telescope can detect. 5+243

(b) What do you understand by (i) Sidereal
time, (i) Apparent solar time and
(iii) Mean solar time ? If the local time of
Mumbai is 8.00 p.m., what would be the
local time of Kolkata at that time ? The
longitude of Mumbai is 72°51'E and that
of Kolkata is 88°21'E. 2+2+2+4
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Answer any one part :

(a) Derive the expression for the tidal force
due to the Moon on the Earth considering
the Earth as a 2-dimensional object. 10

(b) (1) State Kepler’'s third law and verify it

using the following data : 5
M
; can Revolution
distance .
Planet period
from the (o)
sun (km) H
Mercury 5.8 x 107 88
Earth 1.5 x 108 365.25

(i) The absolute visual magnitude of a
star is 8.7 and for its temperature,
correction is

— 0.5. Calculate the absolute

the bolometric

bolometric magnitude and luminosity

of the star. 5

Answer any one part :
(a) Describe with the help of diagrams, the

evolution of 1 Mg star beyond the main



(b)
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sequence. On the main sequence in the HR
diagram, where would you find stars which

have internal temperatures lower than
that of sun ? 7+3
(1) The masses and radii of a typical

neutron star (NS) and a typical main

sequence star (MS) are given below :

Mass Radius
NS 1M, 10 km
MS 1M, 106 km

Calculate the rotation time periods for
both cases and show that only neutron
stars satisfy the pulse time periods
observed for pulsars. 6
(i) The estimated life time of the sun on
the main sequence 1is 1010 yrs.
Calculate the main sequence life time

of a star of mass 5 M. 4

P.T.O.
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5. Answer any one part :

(a)

(b)

Write the Friedmann equation. Draw its
solutions when the curvature of space is
(1) less than zero, (ii) equal to zero and

(111) greater than zero. 1+4

Sketch the Milky Way Galaxy showing its
features. What class is assigned to the
Milky Way  Galaxy in  Hubble’s

classification of galaxies ? 4+1
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(PR & FEH & ST &, TH 6
HeIfept & &% ° 3T IcdSih 9Gel i L
F1 FATAA M Sos =g Fea fig &
%e9UH 107M, © Tk SHEHT A 105ms!
&l

() faepredia semve & TuelA # fo=dl | ymmon
H g9 A FHAET

HTE TH T HIC

() s fodt &1 Wema § <A e
A w1 9ol S ww few A |
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B ? fam @ T quag w1 @i 72951 E
2 3R FITEEN HT @Y 88°21' E R

3. I3 Weh W hIfWT :

(%) geat @i fgforfta fie #wMd gC S8 W
5T g SR SO o Sl SAsih
A iy 10

(@) () =R & g fam &1 FoE i

3 frfafaa siiwsl ¥ 9=t gfe

Hifed : 5
T RitEu|
P a8
() &1 (<)
94 5.8 x 107 88
M_&mw 1.5 x 108 365.25

(i) TH R 1 Uy 9¥9 wifeaE 8.7 ®
AN 3 aUHA & faw  demrdE
gyfs -0.5 1 Fde IsmmdE wifea
3 ar @t fa ufeefaa s 5
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4. I Teh WM HIWT :

(%) foi = TeE@ ¥ §&F %A & 9]
1M, o R & foaemd 1 9o Sifs
T & aUEE ¥ A Al aIEE 9
TR TI-3IR 3@ & & TIHH W Hal
feorq =i € 2 7+3

(@) () T yfaedt =gH R (NS) iR T
gfaEd g&1 WA dr (MS) % SeHH

3 et feeq ®
ESLIE] o
NS 1M 10 km
MS 1M, 106 km

Al feafaal & fau =off smad &1 wt
Tl Hife SR fag FST fF Fea
A TR TR & fau dfwd w]
aed et H TR FW B 6

[12]

(i) ¥&9 YHH W I & IIAIG
SteFetd dET 1010 9¥ R gHHH

5M, & AR @ H&I  3TTHA
STl qfienfad Sifs) 4

5. I3 Weh N SHifeT :
(%) wiedad e fafau) s9& gdl & foa
WU & RN H1 dhdl () I 9
®U, (i) TF ® IR AR (i) A A
a1ty @l 1+4
(@) ST M HIIfh wt faeivand fg@n gu
S fo @ifaul zEa@ & AfwA
TR H AR T HIAHA BT T T
g2° 4+1
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