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BACHELOR OF SCIENCE (B. SC.) 

Term-End Examination 

June, 2026 

PHE-015 : ASTRONOMY AND ASTROPHYSICS 

Time : 2 Hours  Maximum Marks : 50 

Note : (i) Attempt all questions. 

 (ii) Marks for each question are 

indicated against it.  

 (iii) You can use a calculator. 

 (iv) Symbols have their usual meanings. 

1. Attempt any five parts. 5×3=15 

(a) If a stars at 60 pc is brought closer to  

10 pc, how bright will it appear in terms 

of apparent magnitude ? 
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(b) Draw a labelled diagram showing the 

horizon coordinates of a star on the 

celestial sphere. 

(c) List the terrestrial and jovian planets in 

the solar system ? State one major 

difference in the composition of these 

two categories of planets. 2+1 

(d) The temperature of a giant star is       

and its luminosity, 100  . Estimate its 

radius in terms of the Sun’s radius ( ).  

(e) What is interstellar extinction ? 

(f) The peak wavelength of X-rays coming 

from an X-ray binary is 0.5 Å. Calculate 

the temperature that the matter falling 

onto a black hole must attain to emit 

this radiation.  

(g) Draw a labelled diagram of the Milky 

way Galaxy showing the bulge, disk, 

halo and the Sun’s location.   

(h) State Hubble’s law. Estimate the age of 

the universe given that Hubble’s 

constant is 70 km/Mpc. 1+2 
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2. Attempt any one part. 10  

(a) (i) Sketch the diagrams of a 

Newtonian reflecting telescope and 

a Cassegrain reflecting telescope 

briefly explaining their features. 8 

(ii) Name the two modes of operation 

in which detectors are used with 

telescopes. What do these modes 

involve ? 2  

(b) (i) With the help of labelled diagrams 

explain the difference between a 

sidereal day and an apparent solar 

day. 7 

(ii) Is the Newtonian theory  

adequate for the Sun ? Explain 

your answer. It is given that mass  

of the Sun =  301.99 10 kg,  radius  

of the Sun =  86.96 10  m  and 

  11 2 2G 6.67 10 Nm /kg . 3 
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3. Attempt any one part : 10 

(a) Draw a schematic diagram showing the 

layers of solar atmosphere. Explain why 

the temperature in the chromosphere 

increases with height. What is the 

chemical composition of photosphere ? 

    3+5+2 

(b) Sketch a labelled schematic H-R 

diagram. Other than the main sequence 

stars, compare the lumosity and 

temperatures of the various groups of 

stars in the HR-diagram.  4+6  

4. Attempt any one part : 10 

(a) What is a Supernova ? Distinguish 

between type I and type II supernovae. 

Explain how type I supernovae are used 

to estimate cosmic distances. 2+4+4 

(b) Under what condition does a star that 

has exhausted its nuclear fuel evolve 

into a (i) white dwarf and (ii) black  

hole ? Describe the process of evolution 

of a dying star into a white dwarf and a 

black hole.  2+4+4 
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5. Attempt any one part : 5 

(a) What is an active galaxy ? What is the 

source of energy in the active galaxy 

called ? List three types of active 

galaxies stating one major feature of 

each.  1+1+3  

(b) Distinguish between steady state 

universe and evolving universe. Briefly 

describe one evidence in favour of 

evolving universe. 2+3 
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foKku Lukrd (ch- ,l-&lh-) 

l=kar ijh{kk  

twu] 2026 

ih-,p-bZ-&015 % [kxksfydh vkSj [kxksy HkkSfrdh 

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

uksV % (i) lHkh iz'uksa ds mÙkj nhft,A  

 (ii) izR;sd iz'u ds vad mlds lkeus fn, x, gSaA 

 (iii) vki dSYdqysVj dk mi;ksx dj ldrs gSaA 

 (iv) izrhdksa ds vius lkekU; vFkZ gSaA   

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

(d) ;fn 60 pc dh nwjh ij fLFkr rkjs dks 10 pc dh nwjh 

ij ys vk;k tk,] rks n`"V dkafr&eku ds inksa esa 

mldh |qfr fdruh c<+ tk,xh \ 
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([k) [kxksy ij rkjs ds f{kfrt funsZ'kkad n'kkZrs gq, ,d 

yscfyr fp= [khafp,A 

(x) lkSj eaMy ds ik£Fko vkSj c`gLirh; xzgksa dh lwph 

cukb,A bu nksuksa izdkj ds xzgksa dh lajpuk esa ,d 

izeq[k varj crkb,A 2$1 

(?k) ,d nkuo rkjs dk rkieku  gS vkSj mldh T;ksfr 

100  gSA lw;Z dh f=T;k ( ) ds inksa esa mldh 

f=T;k dk vuqeku yxkb,A 

(³) varjkrkjdh; foyksiu D;k gksrk gS \ 

(p) ,d X&fdj.k ;qXe rkjs ls vkus okyh X&fdj.kksa dh 

f'k[kj rjaxnS?;Z 0-5 Å gSA ml æO; dk rkieku 

ifjdfyr dhft, tks Ï".k fooj ij fxj jgk gS vkSj 

;s X&fdj.ksa mRl£tr dj jgk gSA 

(N) vkdk'k xaxk eankfduh dk yscfyr fp= cukb,A 

ftlesa mHkkj] pdrh] izHkkeaMy vkSj lw;Z dh fLFkfr 

fn[kkb,A 
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(t) gcy ds fu;e dk dFku nhft,A czãk.M dh vk;q 

dk vuqeku yxkb, tcfd fn;k gS fd gcy fLFkjkad 

70 km/Mpc gSA  1$2 

2- fdlh ,d Hkkx dk mÙkj nhft, % 10 

(d) (i) U;wVuh ijkorhZ nwjchu vkSj dSlsxzsu ijkorhZ 

nwjchu ds fp= cukb, vkSj la{ksi esa mudh 

fo'ks"krk,¡ crkb,A 8 

(ii) lalwpd nwjchuksa ds lkFk ftu nks izdkj ls dke 

djrs gSa] muds uke fyf[k,A bu nksuksa esa D;k 

gksrk gS \ 2 

([k) (i) yscfyr fp=ksa dh lgk;rk ls le>kb, fd 

uk{k= fnu vkSj vkHkklh lkSj fnu esa D;k varj 

gksrk gS \ 7 

(ii) D;k lw;Z ds fy, U;wVuh fl¼kUr i;kZIr gS \ 

vius mÙkj dks le>kb,A fn;k gS fd lw;Z dk 

æO;eku   301.99 10 kg,  lw;Z dh f=T;k 

  86.96 10  m  vkSj 
  11G 6.67 10

2 2Nm /kg A 3 
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3- fdlh ,d Hkkx dk mÙkj nhft, % 10 

(d) lkSj ok;qeaMy dh ijrsa fn[kkrs gq, O;oLFkk vkjs[k 

cukb,A le>kb, fd o.kZeaMy eas Å¡pkbZ ds lkFk 

rkieku D;ksa c<+rk gS \ izdk'k eaMy dk jklk;fud 

la?kVu D;k gS \ 3$5$2 

([k) yscfyr ,p&vkj vkjs[k cukb,A eq[; vuqØe ds 

rkjksa dks NksM+dj ,p&vkj vkjs[k ij fofHkUu oxks± ds 

rkjksa dh T;ksfr vkSj rkiekuksa dh rqyuk dhft,A 4$6 

4- fdlh ,d Hkkx dk mÙkj nhft, % 10 

(d) vf/kuorkjk D;k gksrk gS \ Vkbi I vkSj Vkbi II ds 

vf/kuorkjksa esa vUrj dhft,A le>kb, fd Vkbi I 

ds vf/kuorkjksa dk mi;ksx dj varfj{kh; nwfj;ksa dk 

vuqeku dSls fd;k tkrk gS \ 2$4$4 

([k) tc ,d rkjs dk ukfHkdh; b±/ku lekIr gks tkrk gS] 

rks fdl 'krZ ds v/khu mldk fodkl (i) 'osr okeu 

vkSj (ii) Ï".k fooj esa gksrk gS \ rkjs dk b±/ku 

lekIr gksus ds ckn mlds 'osr okeu vkSj Ï".k 

fooj esa fodkl dh izfØ;k dk fooj.k nhft,A 

2+4+4 
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5- fdlh ,d Hkkx dk mÙkj nhft, % 5 

(d) lfØ;k eankfduh D;k gksrh gS \ lfØ; eankfduh esa 

ÅtkZ dk lzksr D;k dgykrk gS \ rhu izdkj dh 

lfØ; eankfdfu;ksa ds uke fyf[k, vkSj izR;sd dh 

,d izeq[k fo'ks"krk crkb,A 1$1$3 

([k) LFkk;h voLFkk czãkaM vkSj fodklh; czãkaM esa varj 

dhft,A la{ksi esa fodklh; czãkaM ds i{k esa ,d 

izek.k dk o.kZu dhft,A 2$3 

× × × × × 

 

 

 

 

 

 

 

 

 

 

 


