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9222 

M.Sc.  IVth SEMESTER EXAMINATION, 2019 

MATHEMATICS 

Paper – II 

Core Course-14 Relativity & Cosmology 

Time: Three Hours 

Maximum Marks: 80 
 

         PART – A ¼[k.M & v½¼[k.M & v½¼[k.M & v½¼[k.M & v½      [Marks: 20] 

Answer all questions (50 words each). 

All questions carry equal marks. 

lHkh iz’u vfuok;Z gSaA izR;sd iz’u dk mŸkj    50505050 'kCnksa ls vf/kd u gksA  

lHkh iz’uksa ds vad leku gSaA 

         PART – B ¼[k.M & c½¼[k.M & c½¼[k.M & c½¼[k.M & c½      [Marks: 40] 

Answer five questions (250 words each), 

selecting one from each unit. All questions carry equal marks. 

izR;sd bdkbZ ls ,d&,d,d&,d,d&,d,d&,d iz’u pqurs gq,] dqy ik¡pik¡pik¡pik¡p iz’u dhft,A 

izR;sd iz’u dk mŸkj 250250250250 'kCnksa ls vf/kd u gksA 

lHkh iz’uksa ds vad leku gSaA 

           PART – C ¼[k.M & l½¼[k.M & l½¼[k.M & l½¼[k.M & l½      [Marks: 20] 

Answer any two questions (300 words each). 

All questions carry equal marks. 

    dksbZ nks iz’unks iz’unks iz’unks iz’u dhft,A izR;sd iz’u dk mŸkj 300300300300 'kCnksa ls vf/kd u gksA 

lHkh iz’uksa ds vad leku gSaA 
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PART – A @ @ @ @ [k.M[k.M[k.M[k.M    & v& v& v& v 

Q.1 (i) State principle of General covariance.   

  lkekU; dksosfj;Ul fl)kUr dks le>kb,A  

 (ii) Explain Newton’s potential.  

 U;wVu {kerk dks le>kb,A   

 (iii) What is Energy Momentum Tensor?   

  ÅtkZ laosx VsUlj D;k gS\  

 (iv) What are the singularities in Schwarzschild line – element.    

  'oktZ+fLpYM ykbu ,fyesUV esa D;k foy{k.krk,a gaS\  

 (v) State Kepler’s Laws.  

  dsiyj ds fu;e le>kb,A  

 (vi) Name the three crucial test in General Relativity.  

  lkekU; lkis{krk fl)kUr ds rhu egRoiw.kZ ijh{k.kksa ds uke fyf[k,A  

 (vii) Define static cosmological model.  

  czãk.M foKku ds fLFkj ekWMy dks ifjHkkf"kr dhft,A  

 (viii) Define cosmology.  

  czãk.M foKku dks le>kb,A  

 (ix) Explain Hubble’s Law.  

  gcy ds fu;e dks le>kb,A   

 (x) Explain cosmological principles.   

  czãk.M ds fu;eksa dks le>kb,A  
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PART – B @ @ @ @ [k.M[k.M[k.M[k.M    & & & & cccc    

UNIT –I@ @ @ @ bdkbZ bdkbZ bdkbZ bdkbZ – I 

Q.2 Write the short notes on Principle of Equivalence.  

 lerqY;rk ds fu;e ij fVIi.kh fyf[k,A  

OR@vFkok@vFkok@vFkok@vFkok 

Q.3 Obtain the Expression for Einstein’s Field equations. 

 vkbaLVhu ds {ks= lehdj.k ds fy, O;atd dks izkIr dhft,A    

UNIT –II@ @ @ @ bdkbZ bdkbZ bdkbZ bdkbZ – II 

Q.4 Prove that-  

 GM = c2m (in units in which c ≠ 1, G ≠ 1), 

 where G is gravitational constant, M is the mass of attracting particle and m is the 

constant occurring in Schwarzschild exterior solution.    

 fl) dhft, & 

 GM = c2m ¼tgk¡ bdkbZ esa] c ≠ 1, G ≠ 1½] 

 tgk¡ G xq#Rokd"kZ.k fLFkjkad] M, vkdf"kZr djus okys d.k dk nzO;eku vkSj m, 'oktZ+fLpYM cká 

gy esa vkus okyk fLFkjkad gSA   

OR@vFkok@vFkok@vFkok@vFkok 

Q.5 Derive formula for energy momentum tensor for perfect fluid.  

 vkn'kZ rjy ds fy, ÅtkZ laosx VsUlj dk lw= mRié dhft,A  

UNIT –III@ @ @ @ bdkbZ bdkbZ bdkbZ bdkbZ – III 

Q.6 Explain Gravitational Redshift of Spectral Lines.     

 LisDVªe js[kkvksa ds xq#Rokd"kZ.k jsMf’k¶V dks le>kb,A   

OR@vFkok@vFkok@vFkok@vFkok 

Q.7 Explain Radar Echo Delay.  

 jMkj xwat nsjh dks le>kb,A 
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UNIT –IV@ @ @ @ bdkbZ bdkbZ bdkbZ bdkbZ – IV 

Q.8 Explain the Geometrical properties of Einstein’s Universe.  

 vkbaLVhu czãkaM ds T;kferh; xq.k dks le>kb,A  

OR@vFkok@vFkok@vFkok@vFkok 

Q.9 Obtain expression for Doppler effect using non-static form of the de-Sitter line-element.   

 Mh&flVj ykbu ,fyesUV ds vfLFkj :i dk iz;ksx djrs gq, MkWiyj izHkko dks le>kb,A   

UNIT –V@ @ @ @ bdkbZ bdkbZ bdkbZ bdkbZ – V 

Q.10 Explain Particle Horizon and Event Horizon.  

 d.k f{kfrt ,oa ?kVuk f{kfrt dks le>kb,A   

OR@vFkok@vFkok@vFkok@vFkok 

Q.11 Explain the Geometrical features of R-W metric.  

 R-W esfVªd dh T;kferh; fo’ks"krk,a dks le>kb,A   

PART – C @ @ @ @ [k.M[k.M[k.M[k.M    & & & & llll 

Q.12 Obtain the expression for Newtonian approximation of equation of motion.   

 xfr lehdj.k ds U;wVksfuvu lfédVu dks vfHkO;Dr dhft,A  

Q.13 Explain Clock Paradox.  

 DykWd iSjkMkWDl dks le>kb,A 

Q.14 Deduce Schwarzschild’s interior solution for gravitational field.    

 xq#Rokd"kZ.k {ks= ds fy, 'oktZ+fLpYM vkarfjd gy dks le>kb,A  

Q.15 Explain the geometrical and physical properties of de-Sitter Universe.   

 Mh&flVj czãkaM dh T;kferh; ,oa HkkSfrd xq.kksa dks le>kb,A  

Q.16 Derive the expression for Friedmann-Robertson-Walker cosmological model upto non-

zero pressure.  

 ÝkbMesu jkWcVZlu okWdj dkWLeksykWftdy ekWMy dks v’kwU; nkc rd vfHkO;Dr dhft,A     

----------------------------------------- 
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