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

June, 2022

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. The marks for
each question are indicated against it.

1. Attempt any five parts : 5x3=15

(a) The apparent magnitudes of the stars
Arcturus and Aldebaran are 0-06 and 0-86,
respectively. Calculate the ratio of their
brightness.

(b) Compare the resolving power of two
telescopes of 1:3 m and 3:6 m diameters at
A =457 nm.

(c) Explain the granular structure of the
photosphere.
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(d)

(e)

)

(g)

(h)

(a)
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Attempt any two parts :

What is an H-R diagram ? Show the location of
main sequence, Supergiants, Red giants and

White dwarf stars in H-R diagram.

Suppose the luminosity of a white dwarf star
of mass 1M, is 10-3 L. If the luminosity of

the sun is Ly = 4 x 1026 Js~1, calculate the

time for which the white dwarf will keep
shining with its present luminosity. It is
given that the thermal energy of a white
dwarf is 1048 ergs.

A galaxy of absolute magnitude M = — 15 is
at a distance of 700 kpc. Would it be visible
to the naked eye ?

Write the triple a-reaction in the formation
of heavy nuclei. In what way is triple
o-reaction related to the origin of life on
Earth ?

State Hubble’s law. Estimate the age of the
universe given that Hubble’s constant
H = 70 km Mpc-1.

How do you determine stellar radii using
Stefan-Boltzmann law of radiation and

stellar luminosity measurement ? Explain.

2x5=10
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(b) With the help of a properly labelled diagram
determine the declination (8) of (i) Celestial
North pole, (ii) Celestial South pole, and
(iii) Zenith. 2+3

(c) Suppose a star of mass 2M, contracts at a
uniform rate to half its present size of R in
107 years. Suppose that all its energy is
radiated from its surface. Calculate the
luminosity of the star in its contracting
phase. Take G = 6673 x 108 cgs units,
M, =2 x10% g, Ry = 7 x 101% em. 5

3. Explain how our solar system came into
existence.  Calculate the total angular
momentum of the Sun-Jupiter system assuming
that Jupiter has a circular orbit of radius
1-2 x 1012 m and its orbital period is 11-86 years.
Assume that the Sun interacts only with
Jupiter. Take M = 2 x 1030 kg. 4+6

OR
Explain with the help of a diagram, the motion

of sunspot along the observed solar disc. How
does a sunspot survive for so long amidst the
hotter regions of the sun ? What are Alfvén

waves ? 4+3+3
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4., Deduce an expression for free-fall time for a
collapsing molecular cloud and calculate its
value if its initial density is 10-17 gem=3.

Take G = 6-67 x 10-8 cgs units. 6+4
OR

Describe the fragmentation of a collapsing
isothermal cloud using a block diagram. Obtain
the expression for Jean’s mass when the collapse
is adiabatic. 5+5

5. Derive the Friedmann equation, that governs

the evolution of a homogeneous universe. 5
OR

Describe Hubble’s classification of galaxies and

give the main feature of each class of galaxy. 5
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1. I gig 9 Hifvu 5x3=15

(%) @i 3R Ul aRi & T8 HITGHH HAN: 0-06
3R 086 & | A Al w1 FIUC 1A
HIT |

(@) A =457 nm W 1-3 m 3R 3-6 m A aTell
S bl e awaret i ger T |

(1)  JHTII-HSA 1 HVRMHT LT THITEY |
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(9) TH.-IR. @ F1 Bl 2 2 TH.-3H, NG W
&I ITIHA, TRIGHd, AT GMd AR Yo amd
i ki feufoat ewisy |

(¥) AW T o gom™ 1M, 9T T w&d T
R I SAfd 103 Ly, 8 | Ik @ H Sifd
Ly = 4 x 10% Js-1 g1, 1 uftepfora hifsig T
3ad I AR A9 TdHH SHifd & fha auw
T THHdT @ | T mn } % v&d ane
S oAt 1 g 1048erg%|

(@) e wifgam M = - 15 9t ©h werfert
700 kpe 1 G W B | 1 I8 T 3@ ¥ @i
<t 2

(®) 9t iRt & fmio & @l § B wew
(o)-3ATfsRa TR | gt X Sfem 6t 3cafar &
T Uewr-etfiyfshan w1 o= Hey B 2

(S) B« w1 wud AT | sETe Y
IHH AT SrAteh fem T B b g feerien
H =70 km Mpc! |

2. g g ¥ HW ; 2x5=10

(%) faferon o1 wwm-segsm Fem ol ar
SOfd o AU § U dri hl Buen @
fuftor %8t ghd 3 2 99T | 5
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(@) 3@ w1 ¥ Amifha fom H wER@r @
(i) TMeE 3T g9, (i) e gl g,
IR (i) RRifeg o smwhm (5) fgifa
HIT | 2+3

() #H <fifvw f6 oA 2Mg %1 Th AW
THEAE R § faged gL, 107 a6t § ST
oA o (MEeht s Ry, =) &1 st
| I g | oW AT T swedh A e
Tl g o fafrfa gt B | fagped w6 <A
R 1 ST Fq HINT |

G = 6:673 x 10-8 cgs 313, M, = 2 x 1033 g,
Ry = 7 x 1010 cm #fT | 5

3. “AERT f6 R HR Hed Wl I hE §§ |
Tgewld e &1 $a HvE Fom qiepfad
Hife | feam w7 o gewafd 1 e I 7 AR
3hehl =T 1-2 x 1012 m 8 3R 391 ITGRAY o
11:86 94 2 | A TC foh T haet Faeald % &1
STRARRT AT B | My =2x 1030 kgeifT | 446
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Sfera ¥R fow & sgfen g sl 1 ia @ T
o 6 weEd ¥ wHeEy | g¥ 4 AU I
A B o STaS[g U Heieh Thd TR &4 T&d @ |
Uethod aG1 &I &I & ? 4+3+3

PHE-15 7 P.T.O.




4. T HUTdl Mfugeh S1ga & Hoh-9a- 0 1 A
Feqd HIT 3 3R Tcd 10-17 gem—3 & oW
3P UM Uehferd ST | G = 667 x 108 cgs
THTS AT | 6+4

AT
Ak I hl FgEdr 4 fFurd gaadt sea &
g = 9uig Fifse | i1 geewE 1 SIS Tt
HifSe Ste g wgrew @ | 545

5. UM S@UE o foh@ W AN 8F Jrel HEeid
rfieRtur Jead I | 5

AT

BOA o Wkl oo R foerer difSm iR
Herfeh o T il 1 YT A TS | 5
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