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BACHELOR OF SCIENCE (B. Sc.)  

Term-End Examination 

June, 2025 

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 

may use a calculator. 

1. Attempt any five parts : 5×3=15 

(a) The apparent magnitude of the star  

 -centauri and the planet Jupiter are  

– 0.10 and – 2.60, respectively. 

Calculate the ratio of their brightness. 

(b) Draw a labelled diagram marking the 

position of vernal equinox ( )  and 

autumnal equinox ( ) . 
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(c) Find the magnitude of faintest object 

that 3.8 m telescope at Devasthal, 

Nainital can detect. 

(d)  Determine the size to which the earth 

must shrink so that the use of 

Einstein’s theory of general relativity 

becomes necessary. 

(e) Draw a schematic diagram showing the 

layers of solar atmosphere. 

(f) Suppose that two nuclei have charges 

1z e  and 2z e  and in order to interact, 

they must be separated by a distance 

10–13 m. Calculate their mutual 

potential energy. If their relative 

kinetic energy is 3 kBT, calculate the 

temperature required by two hydrogen 

nuclei to overcome this potential 

barrier. Given that : 

            
16 1

B 1.4 10 erg Kk       

and       104.8 10 e.s.u.e    
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(g) Draw a labelled diagram describing the 

light curve of supernova of Type I and 

Type II. 

(h) Explain why synchroton radiation is 

largely linearly polarized. 

2. Attempt any one part : 1×10=10 

(a) Explain with the help of ray diagrams, 

the working of Gregorian, Newtonian 

and Cassegrain reflecting telescope. 

What do you understand by diffraction 

limit of resolution of an optical  

telescope ? 8+2 

(b) Deduce the Virial theorem for a planet 

going around the sun. A sun like star 

has a mass 1033 gm and a radius  

1011 cm. Make an order of magnitude 

estimate of the average temperature in 

the interior of the star.  5+5 

3. Attempt any one part : 1×10=10 

(a) Explain the increase of temperature 

with height in solar chromosphere. 

Calculate the temperature at which a 
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particle will have sufficient energy to 

ionize a hydrogen atom. The 

temperature of chromosphere and 

corona is very high, in comparison to 

that of the photosphere. Still, we 

observe that the photosphere is the 

brightest of the three. Explain. 5+2+3 

(b) Describe the different modes of energy 

transport in a star. Obtain the condition 

for which convection becomes the 

dominant mode of energy transport. 

Show that when four protons combine 

to form helium, the energy released is 

26.7 MeV. 3+4+3 

4. Attempt any one part : 1×10=10 

(a) Describe the evolution of main sequence 

star. How long does a star live on the 

main sequence ? The estimated life  

of the sun on the main sequence is 

10~10  yrs. Calculate the main sequence 

life time of a 10M  star. 2+3+5 
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(b) What is a neutron star ? Is there any 

limiting mass of neutron star similar to 

the Chandrasekhar limit of white dwarf ? 

Outline the formation of a black hole. 

Calculate the Schwarzschild radius for 

the earth. 3+2+2+3 

5. Attempt any one part : 1×5=5 

(a) Define an active galaxy. What is the 

source of its activity ? 2+3 

(b) Explain how Cepheid variables have 

been used to measure astronomical 

distance. Explain the concept of 

distance ladder. 3+2 
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 PHE–15 

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

l=kar ijh{kk  

twu] 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) vYQk&lSUVkWjh rkjk vkSj c`gLifr xzg dk n`Ô 

dkafreku Øe'k% – 0.10 vkSj – 2.60 gSA budh 

|qfr;ksa dk vuqikr ifjdfyr dhft,A 

([k) ,d yscfyr vkys[k esa olar fo"kqo ( )  vkSj 'kjn 

fo"kqo ( )  dks fpfUgr dhft,A 
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(x) nsoLFky] uSuhrky esa fLFkr 3.8 m nwjchu }kjk [kksts 

tk ldus okys lcls /kq¡/kys ¥iM dk dkafreku 

ifjdfyr dhft,A 

(?k) i`Foh ds ml vkeki dh x.kuk dhft, ftl ij 

fldqM+us ds ckn vkbULVhu dk O;kid lkis{kokn 

fl¼kUr ykxw djuk vfuok;Z gks tkrk gSA  

(³) ,d O;oLFkk vkjs[k vkysf[kr dj lkSj ok;qeaMy dh 

fofHkUu ijrksa dks fn[kkb,A  

(p) dYiuk dhft, fd nks ukfHkdksa ij Øe'k% 1z e  vkSj 

2z e  vkos'k gSa vkSj buds chp ijLijfØ;k gks lds 

blds fy, muds chp dh nwjh yxHkx 10–13 m 

gksuh pkfg,A ukfHkdksa dh ijLij fLFkfrt ÅtkZ 

ifjdfyr dhft,A ;fn mudh lkis{k xfrt ÅtkZ  

3 kBT gks] rks rkieku dk og eku ifjdfyr 

dhft, ftl eku ds dkj.k gkbMªkstu ds nks ukfHkd 

bl foHko ck/kk dks ikj dj ldsaxsA fn;k x;k gS % 

      16 1
B 1.4 10 erg Kk       

vkSj     
104.8 10 e.s.u.e    
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(N) ,d yscfyr vkys[k dh lgk;rk ls Vkbi I vkSj 

Vkbi II vf/kuorkjksa dk o.kZu dhft,A 

(t) le>kb, fd flUØksVªkWu fofdj.k vf/kdka'kr% 

jSf[kdr% /kzqfor D;ksa gksrs gSaA 

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

(d) fdj.k vkjs[kksa dh lgk;rk ls xzsxjh] U;wVuh vkSj 

dSlsxzsu ijkorhZ nwjchuksa dh dk;Ziz.kkyh dks 

le>kb,A fdlh izdkf'kd nwjchu ds fy, foHksnu 

dh foorZu lhek ls vki D;k le>rs gSa \ 8$2 

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

izes; O;qRiUu dhft,A lw;Z tSls ,d rkjs dk nzO;eku 

10
33

 gm gS vkSj mldh f=T;k 10
11

 cm gSA rkjs ds 

Hkhrj ds vkSlr rkieku ds ifjek.k dh dksfV dk 

vuqekfur eku ifjdfyr dhft,A 5$5 

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

(d) o.kZ eaMy esa Å¡pkbZ ds lkFk rkieku c<+us dk dkj.k 

le>kb,A og rkieku ifjdfyr dhft, ftl 

rkieku ij ,d d.k esa bruh ÅtkZ gksxh fd og 
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gkbMªkstu ds ,d ijek.kq dks vk;fur dj nsA izdk'k 

eaMy dh rqyuk esa o.kZ eaMy vkSj fdjhV dk 

rkieku dkQh vf/kd gksrk gS fQj Hkh ge ns[krs gSa 

fd izdk'k eaMy lcls pednkj gSA le>kb, fd 

,slk D;ksa gS \ 5$2$3 

([k) fdlh rkjs esa ÅtkZ vfHkxeu dh fofHkUu fof/k;ksa dk 

o.kZu dhft,A og 'krZ izkIr dhft, tc laogu] 

ÅtkZ vfHkxeu dh eq[; fof/k gksrh gSA fl¼ dhft, 

fd tc pkj izksVkWu laxfyr gksdj ghfy;e dk 

fuekZ.k djrs gSa] rks yxHkx 26.7 MeV ÅtkZ mRiUu 

gksrh gSA  3+4+3 

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

(d) eq[; vuqØe rkjksa ds fodkl dk o.kZu dhft,A 

eq[; vuqØe ij fdlh rkjs dk thoudky fdruk 

gksrk gS \ eq[; vuqØe ij lw;Z dk thoudky  

~ 10
10

 o"kZ gSA 10M  nzO;eku okys rkjs dk eq[; 

vuqØe thoudky ifjdfyr dhft,A 2$3$5 



 [ 10 ] PHE–15 

B–1514/PHE–15 

([k) U;wVªkWu rkjk D;k gksrk gS \ D;k 'osr okeu ds 

nzO;eku ds fy, panz'ks[kj lhek dh rjg U;wVªkWu rkjksa 

ds fy, Hkh dksbZ nzO;eku lhek gksrh gS \ Ï".k fooj 

ds fuekZ.k dks le>kb,A i`Foh ds fy, 'oktZpkbYM 

f=T;k ifjdfyr dhft,A 3$2$2$3 

5- fdlh ,d Hkkx dk mÙkj nhft, % 1×5=5 

(d) lfØ; eankfduh dks ifjHkkf"kr dhft,A budh 

lfØ;rk dk lzksr D;k gS \ 2$3 

([k) le>kb, fd lsQhM pjdkafr dk mi;ksx dj 

[kxksfy; nwfj;ksa dk ekiu fdl izdkj fd;k tkrk gSA 

nwjh lksiku dh vo/kkj.kk dh O;k[;k dhft,A 3$2 

× × × × × 

 

 

 

 

 

 

 


