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BACHELOR OF SCIENCE (B.Sc.)
Term-End Examination
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I ) =
| . PHYSICS
PHE-15 : ASTRONOMY AND ASTROPHYSICS

Time : 2 hours Maximum Marks : 50

Note : Attempt all questions. Symbols have their usual

meanings. You can use log tables or a calculator.

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

(a) Compare the brightness of the Sun and
Sirius B, given that the apparent magnitude
of the Sun (mg,,) = — 26:81 and the apparent
magnitude of Sirius B (mg;;,s ) = + 8'68.

(b) Calculate the diffraction limit of resolution
of 1:04 m telescope at ARIES, Nainital for
A =457 nm.

(¢) Draw a schematic diagram showing the
layers of solar atmosphere.

(d) Explain convective transport of energy in
stars.
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(e)
®

(€))

(h)

Why do fusion reactions stop at iron ?

A white dwarf star has a mass of 103 kg
and its luminosity is 1024 Js7L. Calculate

how long it can survive with its present

luminosity if its internal temperature:‘is’

10" K. Take pm, = 2 x 167 x 10727 kg,
kg =138 x 10728 JK L,

Explain the importance of cosmic

background radiation.

A galaxy of absolute magnitude of — 20 is at

"a distance of 100 kpc. Would it be visible to

the unaided eye ? Justify your answer.

2. Explain the direct method of determining the

radii of stars. Given the luminosity, effective

temperature and absolute magnitudes of two

stars, obtain an expression for the ratio of their

radii as a function of their temperature and

absolute magnitude.
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Deduce the virial theorem. Explain its
significance. A globular cluster of stars has
about a million stars. The stars inside such a

020

cluster of radius 1 cm have random velocities

of order 10% cm.s™!. Estimate the mass of the

star cluster. Take the mass of a star ~ 1033 g 4+2+4

List the differences between emission spectrum
and absorption spectrum. Why do spectra of
different elements have different sets of lines ?
Assuming Sun to be radiating as a black body,

estimate the temperature of its surface, if the

maximum solar flux occurs at A, ~ 470 nm. 4+2+44

OR

Explain the nebular model for the formation of

the solar system.

- What is the qualitative difference between a

main sequence star and a compact star ? Show
that, as the mass of the white dwarf increases,

its radius decreases. Briefly discuss the

10

consequences of this result. 24543

OR

Explain hydrogen burning and helium burning
in stars. Write down the reactions of pp chain
and C-N cycle.

5+5
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5. Discuss the unified model of active galaxies. 5

OR

State Hubble’s law. Given that the value of the
Hubble constant is 70 km s~} Mpc"l, estimate

the age of the universe. 2+3
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1. g gig ¥R g i : | 5x3=15
1 () 3fe g =1 g FHIfAAR (ng,,) = — 26:81 T
faf@@ B %1 g% Hifd-"H (mgyjs p) = + 868
? @ @ qu fufgw B 1 gfat A gem
hifs | |
(@) A = 457 nm % forw W, Haw + 104 m
Tl Fit Ry i fada dim giefoa il |
(M) ¥k agrsa H BAfm wdl # fen |
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() ar # Hergd g S Al wisea ey |
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(¥) wed AffRand i W w1 gHE /A § ?

(9) U v 9 arR & g 1030 kg qem gEeht
safa 1024 Js1 @ | It sme orafes qrmH
107 K 3 Y 98 99y itefera ifve Sa < 97
oA adaE safa % ary Sifaa @
W AT 6 pmy, = 2 x 167 x 10727 kg T
kp=138x 1023 JK 1% |

() e gsaufi fafsmor 1 wew quemT |

(&) - 20 fre wifeam aeft w gefet 100 kpe
T W o 2 T @ e feeft sweor Y

HERIAT § @1 1 Hehal @ ? 9 IR hI gfte
HIfT |

2. ari it Bt fuifa w0 K goe fafr aueme |
Ife R ani H Sf, gwEl qoEE T Qe
FidAA fer U g, @ ¥ A A B =
AU, Ik AOEH T e Hif-AH F v &
9 |y Hif | | 4+6
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fafare wia sgeaa Afvtg | gaeht andfsar amgmse |
forelt emer a1 e § @ 108 AR ¥ 1@
W%Wﬁﬁ'ﬂiﬁﬁw 10%° ¢m 2, Al ardi
¥ argfess I & 7F 106 cms ¥ | AW 5B %
GHM 1 ATATHG T aiehfera hifvre | o #ifsm
fop ws IR 1 g ~ 1033 g } | 4+2+4

3. IESH WFH qUT AEMYU WEFHA F IHA H
getag HIvT | e ol & et § et *
i ay=w =i g9 2 2 9% o W % g o
i vt ffew sl s 2, @ W oW
quHE suiHa shifre, If feraw W e

Am ~ 470 nm W a1 | 4+2+4
e
"R Hed i Ieafar w1 g died THesT | 10

4. &I APHA dR IR Hed AR § OTHS AR T
A1 § 2 fag e f5 AN W¥a T @ F=
T dgdl §, 39h e uedt St R | @A ¥
wftorml 1 wfdm ==t B | 245+3

AT

UEEY | pp Y@ a4 C-N =% H fuframd
%‘f@ql 5+5
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5. afsha Tl % whid uiss it ==t HRT | 5

Jreran
TWa & wany | IR g feaee @ A

70 km s~ Mpc™! 2, dt &S H WY F A CRIEG]
7 wftefera Hifdmg |- 2+3
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