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BACHELOR OF SCIENCE (B. Sc.) 

Term-End Examination 
December, 2022 

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 full moon is  

–12.5 and that of Jupiter is –2.6. Which is 

brighter and by how much ? 

(b) Draw a labelled diagram of Horizon 

coordinate system. 

(c) State the difference between spicules and 

solar prominences. 
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(d) What are the two evidences that support 
the formation of disk of interstellar clouds 
around the sun ? 

(e) What does the space between interstellar 
clouds consist of ? 

(f) Write the expression of Schwarzschild 
radius. What does it signify ? 

(g) What are active galaxies ? Give two 
examples of active galaxies. 

(h) State Hubble’s law. Estimate the age of the 
universe, if the Hubble’s constant H = 70 
km/Mpc. 

2. Answer any one part : 

(a) Describe the direct and indirect methods 
used to measure stellar radii. Give 
appropriate diagram for the direct method. 

5+5 

(b) Explain Rayleigh criterion with the help of 
a diagram.   

Calculate the diffraction limit of resolution 
of 3.0 metre diameter telescope at 
Devasthal, ARIES, Nainital for λ  =  
457 nm. 6+4 



 [ 3 ] PHE-15 

  P. T. O. 

3. Answer any one part : 

(a) Draw a labelled HR diagram indicating 

various types of stars on it.  

A bright star in Orion constellation, 

Betelgeuse has a surface temperature of 

3500 K and is 104

R

 times more luminous 

than the sun. Calculate its radius in terms 

of , the radius of the sun. 5+5 

(b) What is a Sunspot ? Explain why it 

appears dark and why its temperature is 

lower than its surroundings.  

The temperature inside a sunspot is  

3500 K and that of its surrounding is  

6000 K. Calculate the strength of magnetic 

field inside the sunspot which will balance 

the pressure inside and outside. Take the 

magnetic permeability of the medium as 

7 24 10 NA− −µ = π × . 5+5 
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4. Answer any one part : 

(a) What is Jeans mass ? Deduce an 

expression for Jeans mass giving the 
assumptions. 10 

(b) Discuss the process of hydrogen burning 

and helium burning in the stellar core 
giving appropriate chain reactions. Also 
explain the importance of triple  

α -reactions in the formation of heavy 

nuclei. Explain why elements beyond iron 
cannot be formed by fusion. 4+3+3 

5. Answer any one part : 

(a) Explain Hubble’s scheme of classification 

of galaxies with the help of a diagram. 
What class has been assigned to Milky 
Way Galaxy ? 4+1 

(b) Draw a labelled line diagram showing the 
unified scheme for understanding Active 

Galactic Nuclei (AGN). Are all AGN the 
same ? Explain. 3+2  
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      PHE-15 

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

l=kkar ijh{kk 

fnlEcj] 2022 

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

(d)  iw.kZ pUnz dk n`"V dkafr&eku – 12.5 gS rFkk 

c`gLifr dk n`"V dkafr&eku – 2.6 gSA dkSu 

vf/d |wfreku gS vkSj fdruk \ 

([k)  yscfyr f{kfrt funsZ'kkad iz.kkyh dks vkjsf[kr 

dhft,A 

(x)  y?kq Likbdksa vkSj lkSj Tokyk esa vUrj crkb,A 
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(?k)  mu nks izek.kksa dks crkb, tks bl rF; dk 
leFkZu djrs gSa fd lw;Z ds pkjksa vksj 
varjkrkjdh; ckny dh ,d fMLd dk fuekZ.k 
gksrk gSA 

(³)  varjkcknyh; ekè;eksa ds chp ds vkdk'k esa 
D;k gksrk gS \ 

(p)  'oktZpkbYM f=kT;k dk O;atd fyf[k;sA ;g D;k 
bafxr djrk gS \ 

(N)  lfØ; eankfdfu;k¡ D;k gksrh gSa \ buds nks 
mnkgj.k crkb,A 

(t)  gcy dk fu;e crkb,A ;fn gcy fu;rkad  
H = 70 km/Mpc gks rks czãkaM dh vk;q dk 
vuqeku yxkb,A 

2- dksbZ ,d Hkkx dhft, % 

(d)  rkjdh; f=kT;k,¡ ekius dh izR;{k vkSj vizR;{k 

fof/;ksa dk o.kZu dhft,A izR;{k fof/ ds fy, 

mi;qDr vkys[k vkjsf[kr dhft,A 5$5 

([k)  mi;qDr vkys[kksa dh lgk;rk ls jSys fud"k dks 

le>kb,A  

 uSuhrky ds nsoLFky esa fLFkr ^,sfjl* nwjchu 

ftldk O;kl 3-0 ehVj gS] ds foHksnu dh 

foorZu lhek ifjdfyr dhft, ;fn 

457 nmλ =  gksA 6$4 
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3- dksbZ ,d Hkkx dhft, % 

(d)  fofHkUu izdkj ds rkjksa dks fn[kkrs gq, ,d 

yscfyr ,p- vkj- vkjs[k vkysf[kr dhft,A  

 e`x rkjkeaMy esa ,d pedhys rkjs] vknzkZ dk 

lrg rkieku 3500 K gS vkSj mldh T;ksfr 

lw;Z dh T;ksfr ls 104

R

 xquk vf/d gSA lw;Z dh 

f=kT;k  ds inksa esa bldh f=kT;k ifjdfyr 

dhft,A 5$5 

([k)  lw;Z dyad D;k gksrk gS \ le>kb, fd ;s 

vnhIr D;ksa gksrs gSa vkSj budk rkieku vius 

vkl&ikl ds {ks=k dh rqyuk esa de D;ksa gksrk 

gSA   1$2$2 

 ,d lw;Z dyad dk vkarfjd rkieku 3500 K 

gS vkSj mlds vkl&ikl ds {ks=k dk rkieku 

6000 K gSA lw;Z dyad esa pqEcdh; {ks=k dh 

rhozrk dk og eku ifjdfyr dhft, tks 

dyad ds vkarfjd vkSj cká nkcksa dks lUrqfyr 

dj nsA eku yhft, fd pqacd'khyrk] 
7 24 10 NA− −µ = π ×  gSA 5 
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4- dksbZ ,d Hkkx dhft, % 

(d)  thUl nzO;eku D;k gksrk gS \ mi;qDr 

ladYiukvksa dks crkrs gq, thUl nzO;eku dk 

O;atd O;qRiUu dhft,A 10 

([k)  mi;qDr  Üka`[kyk vfHkfØ;kvksa dks fy[kdj 

ukfHkd ØksM esa gkbMªkstu ngu vkSj ghfy;e 

ngu izfØ;kvksa dk o.kZu dhft,A Hkkjh rRoksa ds 

fuekZ.k ds lUnHkZ esa f=k&vYiQk vfHkfØ;kvksa dk 

egRo le>kb,A le>kb, fd D;ksa yksgk ls vkxs 

ds rRo laxyu ds dkj.k ugha cu ldrsA 
4+3+3 

5- dksbZ ,d Hkkx dhft, % 

(d)  ,d vkys[k dh lgk;rk ls gcy dk eankfduh 

oxhZdj.k O;oLFkk dks le>kb,A bl O;oLFkk esa 

vkdk'k xaxk eankfduh dks D;k oxZ fn;k x;k  

gS \  4$1 

([k)  lfØ; eankfduh; ukfHkdksa dks le>us ds fy, 

,dhd`r ekWMy dk yscfyr vkys[k vkjsf[kr 

dhft,A D;k lHkh lfØ; eankfduh; ukfHkd 

,d gh izdkj ds gksrs gSa \ le>kb,A 3$2 
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