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PHE-15 : ASTRONOMY AND ASTROPHYSICS  

Time : 2 Hours  Maximum Marks : 50 

Note : Attempt all questions. Marks for each 

question are indicated against it. 

Symbols have their usual meanings. You 

can use a calculator. 

1. Attempt any five parts : 5×3=15 

(a) Calculate the ratio of the brightness of 

the Sun and Sirius A given that their 

apparent magnitudes are – 26.8 and  

– 1.47, respectively. 
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(b) Draw the celestial sphere centered at 

the observer showing the celestial 

equator, celestial poles and observer’s 

meridian. 

(c) Explain what gives rise to solar wind. 

(d) State Wien’s displacement law and 

using it calculate the temperature of a 

star that radiates like a black body with 

peak wavelength at 3.0 nm. It is given 

that the constant for Wien’s 

displacement law is 32.9 10 mK . 

(e) What does Schwarzschild radius  

signify ? State its physical significance. 

(f) Explain why nuclear fusion reactions in 

stars stop at iron. 

(g) Sketch labelled Hubble’s tuning fork 

diagram for classification of galaxies. 

(h) Distinguish between compact and 

extended radio galaxies. 
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2. Answer only one part : 1×10=10 

(a) With the help of labelled diagrams, 

describe briefly the horizon coordinate 

system and the universal equatorial 

system. Show both these kinds of 

coordinates for locating a star on the 

diagrams. 6+4 

(b) Deduce the Virial theorem for a planet 

going around the Sun. Use the Virial 

theorem to estimate the order of 

magnitude of the average temperature 

in the interior of a star like the Sun. 

Take the mass of the star to be 1034 g 

and its radius to be 1013 cm. It is given 

that 
24

H ~10 gm  and 16 2
B ~10  cmk   

 2 1gs K . 5+5 

3. Attempt any one part : 1×10=10 

(a) What is the source of solar energy ? 

Explain why gravitational energy 

cannot be the source of solar luminosity. 

Write down the p-p chain and CNO 

cycle for energy generated in the Sun. 

1+3+3+3 
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(b) With the help of appropriate diagrams, 

explain the nebular model for the origin 

of the solar system. 10 

4. Attempt any one part : 1×10=10 

(a) (i) Describe the basic composition of 

interstellar gaseous matter. How 

are each of these constituents of 

interstellar gas detected ? 7 

(ii) What is a typical interstellar dust 

grain made up of ? Name two 

effects that support the existence of 

interstellar dust. 3 

(b) (i) Explain briefly how a white dwarf 

is formed. Depict the evolution of a 

star to a white dwarf on a labelled 

diagram. What is Chandrasekhar 

limit ? 3+2+1 

(ii) How are neutron stars formed ? 4 
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5. Attempt any one part : 1×5=5 

(a) Distinguish between spiral and 

lenticular galaxies. What type of galaxy 

(spiral or lenticular) is the Milky way 

galaxy and what class is assigned to it ? 

3+2 

(b) State Hubble’s law. What is its 

importance ? What is the usual unit of 

Hubble constant used in astronomy and 

astrophysics ? 2+2+1 
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 PHE–15 

foKku Lukrd  

(ch- ,l&lh-) 

l=kar ijh{kk  

fnlEcj] 2025 

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

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

uksV % lHkh iz'uksa ds mÙkj nhft,A izR;sd iz'u ds vad mlds 

lkeus fn, x, gSaA izrhdksa ds vius lkekU; vFkZ gSaA vki 

dSYdqysVj dk mi;ksx dj ldrs gSaA 

1- fdUgha ik¡p Hkkxksa ds mÙkj nhft, % 5×3=15 

(d) lw;Z vkSj yqC/kd dh |qfr;ksa ds vuqikr dh x.kuk 

dhft, tcfd fn;k gS fd buds n`f"V dkafreku 

Øe'k% – 26.8 vkSj – 1.47 gSaA 

([k) izs{kd ij dsfUær [kxksy dk fp= cukb, vkSj ml ij 

[kxksyh; fo"kqor~ o`Ùk] [kxksyh; /kqzo vkSj izs{kd dk 

;kE;ksÙkj fn[kkb,A 
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(x) le>kb, fd lkSj gok dSls mRiUu gksrh gSA 

(?k) ohu ds foLFkkiu fu;e dk dFku nhft, vkSj mldk 

mi;ksx djds ml rkjs dk rkieku ifjdfyr dhft, 

tks ,d Ïf".kdk dh rjg fofdj.k mRl£tr djrk gS 

ftldh f'k[kj rjaxnS?;Z 3.0 nm gSA fn;k gS fd 

ohu ds foLFkkiu fu;e esa fLFkjkad dk eku 

32.9 10 mK  gSA 

(³) 'oktZ+pkbYM f=T;k D;k bafxr djrh gS \ bl f=T;k 

dk D;k HkkSfrd vFkZ gS \ 

(p) le>kb, fd rkjksa esa ukfHkdh; laxyu vfHkfØ;k,¡ 

yksgs ij vkdj D;ksa #d tkrh gSaA 

(N) eankfdfu;ksa ds oxhZdj.k ds fy, gcy dk yscfyr 

Lofj= f}Hkqt js[kkfp= cukb,A 

(t) lagr vkSj foLr`r jsfM;ks eankfdfu;ksa esa vUrj 

dhft,A 
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2- fdlh ,d Hkkx dk mÙkj nhft, % 1×10=10 

(d) yscfyr fp=ksa dh enn ls f{kfrt funsZ'kkad iz.kkyh 

vkSj lkoZf=d fo"kqorh; iz.kkyh dk laf{kIr fooj.k 

nhft,A fp=ksa ij rkjs dh fLFkfr fn[kkus ds fy, bu 

nksuksa izdkj ds funsZ'kkadksa dks fn[kkb,A 6$4 

([k) lw;Z dh ifjØek dj jgs xzg ds fy, fofj;y izes; 

izkIr dhft,A fofj;y izes; dk mi;ksx djds] lw;Z 

tSls ,d rkjs ds Hkhrj ds vkSlr rkieku ds ifjek.k 

dh dksfV dk vuqeku yxkb,A rkjs dk æO;eku 

1034 g vkSj mldh f=T;k 1013 cm yhft,A  

fn;k x;k gS fd 
24

H ~10 gm  vkSj 

16 2
B ~10  cmk 

 
 2 1gs K A 5$5 

3- fdlh ,d Hkkx dk mÙkj nhft, % 1×10=10 

(d) lw;Z dh ÅtkZ dk lzksr D;k gS \ le>kb, fd 

xq#Roh; ÅtkZ lw;Z dh T;ksfr dk lzksr D;ksa ugha gks 

ldrhA lw;Z esa ÅtkZ mRiUu djus okyh p-p Ükà[kyk 

vkSj CNO pØ fyf[k,A 1$3$3$3 
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([k) mfpr fp=ksa dh enn ls lkSj e.My dh mRifÙk dk 

fugkfjdk ekWMy le>kb,A 10 

4- fdlh ,d Hkkx dk mÙkj nhft, % 1×10=10 

(d) (i) varjkrkjdh; xSlh; inkFkZ dh cqfu;knh lajpuk 

dk o.kZu dhft,A buesa ls izR;sd izdkj ds 

varjkrkjdh; xSl ds ?kVdksa dk irk dSls 

yxk;k tkrk gS \ 7 

(ii) varjkrkjdh; /kwy dk ,d iz:ih d.k fdldk 

cuk gksrk gS \ varjkrkjdh; /kwy ds vfLrRo 

dk leFkZu djus okys nks izHkkoksa ds uke 

fyf[k,A 3 

([k) (i) la{ksi esa le>kb, fd 'osr okeu rkjk dSls 

curk gSA yscfyr fp= }kjk ,d rkjs dk 'osr 

okeu rkjs esa fodkl n'kkZb,A pUæ'ks[kj lhek 

D;k gksrh gS \ 3$2$1 

(ii) U;wVªkWu rkjs fdl izdkj curs gSa \ 4 
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5- fdlh ,d Hkkx dk mÙkj nhft, % 1×5=5 

(d) l£iy vkSj elwjkdkj eankfdfu;ksa esa vUrj dhft,A 

vkdk'k xaxk eankfduh l£iy ;k elwjkdkj esa ls 

dkSu&lh eankfduh gS vkSj bls dkSu&ls oxZ esa j[kk 

x;k gS \  3$2 

([k) gcy ds fu;e dk dFku nhft,A bldk D;k egRo  

gS \ [kxksfydh vkSj [kxksy HkkSfrdh esa izk;% gcy 

fLFkjkad ds fy, fdl ek=d dk mi;ksx fd;k tkrk 

gS \   2$2$1 

× × × × × 

 

 

 

 

 

 

 

 


