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Term-End Examination 
December, 2020 

PHE-15 : ASTRONOMY AND ASTROPHYSICS 

 Time : 2 Hours    Maximum Marks : 50 

Note : Attempt all question. Symbols have their 

usual meanings. You may use a calculator. 

1. Attempt any five parts : 5 × 3 = 15 

(a) The apparent magnitude of Sirius-A is  

–1.47 and that of Sirius-B is +8.68. Which 
star is brighter and by what factor ? 

(b) The parallax angle of the Sun’s 

neighbouring star α-centauri is 0.745. 

Calculate is distance in parsec.   

(c) A telescope at Nainital has a diameter of 
3.6 m. Calculate the diffraction limit of 

resolution in arc-second for λ = 457 nm.  
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(d) Calculate the temperature at which a 
particle will have sufficient energy to 
ionize a hydrogen atom.  

(e) Calculate the total angular momentum of 

Sun-Jupiter system assuming that Jupiter 
has a circular orbit of radius 5.2 AU and its 
orbital period is 11.86 years. Assume that 

the sum interacts only with Jupiter. Given 
27

JM 2 10 kg,= ×  111 AU 1.496 10 m= × .  

(f) Calculate the energy of electromagnetic 

radiation having wavelength 21 cm. (Take 
346.63 10 Jsh −= ×  and −= × 8 13 10 msc ) 

(g) The estimated life time of the sun on the 

main sequence is 10~ 10  years. Calculate 

the main sequence life time of a star of 

10 M .    

(h) A galaxy of absolute magnitude M = –20 is 

at a distance of 700 kpc. Would it be visible 
to the naked eye ? Explain. 
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2. (a) Distinguish among visual binary stars, 
spectroscopic binary stars and eclipsing 
binary stars.  6 

(b) How do you estimate the surface 
temperature of a star ? 2 

(c) Deduce a relation for the difference 

between the apparent magnitude and 
absolute magnitude. 2 

Or 

(a) With the help of a neat diagram, explain 
the term ‘Observer’s meridian’ in horizon 

coordinate system. If X is a celestial object, 
how do you fix the coordinate of X in this 
system ? 

5 

(b) Suppose you wish to point a small 
telescope to a star whose azimuth is 20° 

and altitude is 40°. Describe the procedure 
you will adopt to do so. 3 

(c) Draw a neat diagram showing ecliptic, 
vernal and autumnal equinox. 2 
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3. (a) Why do the Fraunhofer lines appear dark 
in solar spectrum ? Explain the non- 

observance of Balmer lines in the spectra 
of most of the stars even though there is an 
abundant of hydrogen in these stars.   5 

(b) State Wien’s displacement law. An 
astronomical object named cygnass X-1, a 

strong X-ray source, is found to radiate like 
a black body with peak wavelength at 
1.45 nm. Calculate its temperature. 

Assume that the constant for Wien’s 

displacement law is equal to −× 32.9 10 mK . 

5 

Or 

(a) What are sunspots ? Why do they appear 

dark ? How do you account for long 
survival of sunspots amidst hotter region of 
solar photosphere ? 5 

(b) What are extra solar planets ? Explain how 

extra solar planets can be detected. Why 
can they not be seen directly ?  5 
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4. (a) Describe the evolution of a star of mass = 

1 M  on the main sequence.  5 

(b) What is interstellar reddening ? What does 

it tell us about the composition of 

interstellar matter ? 5 

Or 

(a) Describe qualitatively the evolution of a 

star beyond the main sequence. Also 

describe the formation of degenerate core 

with particular emphasis on the evolution 

to white dwarf star.  5 

(b) Show that the location of a 10 M  star on 

the main sequence on the HR diagram. For 

stars having mass more than 10 M , the 

luminosity is directly proportional to their 

masses. Show that their life time on the 

main sequence is independent of their 

masses.  2 + 3 

5.  Describe Hubble’s classification of galaxies 

with the help of a diagram.  5 
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Or 

State Hubble’s law. Obtain the dimensions of 

Hubble’s constant if velocity is measured in 
1kms−  and the distance of galaxies in Mpc. 

Explain how the age of the universe is 
estimated from Hubble’s law. 1 + 2 + 2 
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      PHE-15 

foKku Lukrd (ch- ,l-&lh-) 

l=kkar ijh{kk 

fnlEcj] 2020 

ih-,p-bZ--15 % [kxksfydh vkSj [kxksy HkkSfrdh 

 le; % 2 ?k.Vs    vf/dre vad % 50 

uk sV % lHkh iz'uksa ds mÙkj nhft,A izrhdksa ds vius 

lkekU; vFkZ gSaA vki dSYdqysVj dk mi;ksx dj 

ldrs gSaA  

1- dksbZ ik ¡p Hkkx dhft, % 5 × 3 = 15 

(d)  flfj;l&A dk n`"V dkafreku &1-47 gS vkSj 

flfj;l&B dk n`"V dkafreku $8-68 gSA buesa ls 

fdl rkjs dh |qfr vf/d gS vkSj fdruh\  

([k)  lw;Z ds iM+kslh rkjs α&lsUVWkjh dk yEcu dks.k  

0-754 gSA ikjlsd esa mldh nwjh dh x.kuk 

dhft,A  
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(x)  uSuhrky esa j[kh ,d nwjchu dk O;kl 3.6 m gSA 

λ = 457 nm ds fy, arc-s  esa foHksnu dh 

foorZu lhek Kkr dhft,A  

(?k)  ml rkieku dh x.kuk dhft, ftl ij ,d 

d.k esa ,d gkbMªkstu ijek.kq dks vk;fur djus 

ds fy, i;kZIr ÅtkZ gksxhA 

(p)  lw;Z&c`gLifr fudk; ds  dqy dks.kh; laosx dh 

x.kuk dhft,A eku ysa fd c`gLifr dh d{kk 

o`Ùkkdkj gS ftldh f=kT;k 5-2 AU gS vkSj 

mldk d{kh; vkorZdky 11-86 o"kZ gSA eku ysa 

fd lw;Z dh dsoy c`gLifr ls vU;ksU; fØ;k 

gksrh gSA fn;k gS fd % 27
JM 2 10 kg= ×  vkSj 

111 AU 1.496 10 m= × A 

(N)  rjaxnS?;Z 21 cm okys fo|qr&pqEcdh; fofdj.k 

dh ÅtkZ dh x.kuk dhft,A 

 ( 346.63 10 Jsh −= ×  vkSj −= × 8 13 10 msc

ysa) 
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(t)  eq[; vuqØe ij lw;Z dk vuqekfur thoudky 
10~ 10  o"kZ gSA 10 M  okys rkjs ds eq[; 

vuqØe ij thoudky dh x.kuk dhft,A   

(>)  fujis{k dkafr&eku M = – 20 okyh fugkfjdk 

700 kpc dh nwjh ij gSA d;k og dsoy vk¡[k 

ls fn[kkbZ nsxh\ le>kb,A  

2- (d)  n`'; ;qXerkjs] LisDVªeh ;qXerkjs vkSj xzg.k'khy 

;qXerkjs esa vUrj dhft,A  6 

([k)  ,d rkjs ds i`"B rkieku dk vuqeku dSls 

yxk;k tkrk gS\ 2 

(x)  n`"V dkafr&eku vkSj fujis{k dkafr&eku ds vUrj 

ds fy, laca/ izkIr dhft,A 2 

vFkok 

(d)  ,d Li"V vkjs[k dh lgk;rk ls] le>kb, fd 

f{kfrt funsZ'kkad iz.kkyh esa ^izs{kd dk ;kE;ksÙkj* 

D;k gksrk gS\ ;fn X ,d [kxksyh; fiaM gks rks] 

bl ra=k eas vki X ds funsZ'kkad dSls Kkr  

djsaxs\  5 
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([k)  eku yhft, fd vki ,d NksVh nwjchu ls ,slk 

rkjk ns[kuk pkgrs gSa ftldk fnxa'k 20° gS vkSj 

mUurka'k 40° gSA le>kb, fd ,slk djus ds 

fy, vki D;k fof/ viuk;saxs\ 3 

(x)  Økafr o`Ùk] olar fo"kqo vkSj 'kjn fo"kqo fn[kkrs 

gq, ,d Li"V vkjs[k [khafp,A 2 

3- (d)  rkjs ds LisDVªe esa ÚkmugkWiQj js[kk,¡ vnhIr D;ksa 

fn[kkbZ nsrh gSa \ le>kb, fd vf/drj rkjksa ds 

LisDVªe eas ckej js[kk,¡ D;ksa ugha fn[kkbZ nsrha 

tcfd bu rkjksa esa gkbMªkstu dk ckgqY; gksrk 

gS \   5 

([k)  ohu foLFkkiu fu;e dk dFku nhft,A flXul 

X-1 uked ,d [kxksyh; fiaM tks izcy X-

fdj.k lzksr gS] d`f".kdk ds leku fofdj.k 

mRlftZr djrk gS vkSj mldk f'k[kj rjaxnS?;Z 

1-45 nm gSA mlds rkieku dh x.kuk dhft,A 

eku yhft, fd ohu foLFkkiu fu;e ds vpj 

dk eku −× 32.9 10 mK gSA 5 
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vFkok 

(d)  lw;Z dyad D;k gksrs gSa \ os vnhIr D;ksa fn[kkbZ 

nsrs gSa\ le>kb, fd izdk'k eaMy esa vius 

vkl&ikl brus rIr {ks=k gksus ds ckotwn lw;Z 

dyad nsj rd thfor dSls jgrs gSa\ 5 

([k)  vfrfjDr lkSj xzg D;k gksrs gSa \ le>kb, fd 

vfrfjDr lkSj xzgksa dk lalwpu dSls fd;k tkrk 

gS\ mUgsa lh/s rkSj ij D;ksa ugha ns[kk tk 

ldrk\ 5 

4- (d)  eq[; vuqØe ij nzO;eku 1 M  okys rkjs ds 

fodkl dk o.kZu dhft,A 5 

([k)  varjkrkjdh; jDrhdj.k D;k gksrk gS\ blls gesa 

varjkrkjdh; inkFkZ dh lajpuk ds ckjs esa D;k 

tkudkjh feyrh gS\ 5 

vFkok 

(d)  eq[; vuqØe ds ckn rkjs ds fodkl dh 

xq.kkRed ppkZ dhft,A lkFk gh] 'osr okeu 

rkjs ij fo'ks"k è;ku nsrs gq, viHkz"V ØksM ds 

fuekZ.k dk o.kZu dhft,A  5 
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([k)  ,p- vkj- vkjs[k ds eq[; vuqØe ij 10 M  

okys rkjs dh fLFkfr fn[kkb,A 10 M  ls 

vf/d nzO;eku okys rkjksa ds fy, mudh T;ksfr 

muds nzO;eku ds lekuqikrh gksrh gSA fl¼ 

dhft, fd eq[; vuqØe ij mudk thoudky 

muds nzO;ekuksa ij fuHkZj ugha djrkA 2 + 3 

5- vkjs[k dh lgk;rk ls fugkfjdkvksa dk gcy oxhZdj.k 

le>kb,A     5 

vFkok 

gcy fu;e dk dFku fyf[k,A ;fn osx dks 1kms−  

vkSj fugkfjdkvksa dh nwjh dks Mpc esa ekik tk, rks 

gcy fu;rkad dh foek Kkr dhft,A le>kb, fd 

gcy fu;e ls czãkaM dh vk;q dk vuqeku dSls 

yxk;k tkrk gS\ 1 + 2 + 2 
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