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Note- There will be five papers in all. Paper-I: Topology and Functional Analysis and Paper-II: 

Discrete Mathematics will be compulsory. Each paper will be assigned six hours per week. 
 

Paper I Topology and Functional Analysis 100 3 Hrs. 6 

Paper II Discrete Mathematics 100 3 Hrs. 6 

 

Optional Papers  
Any three of the following paper with the permission of the Head of the Department of 
Mathematics & Statistics. 
  

Paper III Relativity and Cosmology 100 3 Hrs. 6 

Paper IV Viscous Fluid Dynamics 100 3 Hrs. 6 

Paper V Number theory 100 3 Hrs. 6 

Paper VI Numerical Analysis 100 3 Hrs. 6 

 Integral Equations and Internal    

Paper VII Transforms 100 3 Hrs. 6 

Paper VIII Optimization Techniques 100 3 Hrs. 6 

Paper IX Advanced Topology 100 3 Hrs. 6 

  Th. 75 3 Hrs. Th. 04 
Paper X Computer Programming Per. 25 2 Hrs. Pre. 02 

Paper XI Mathematical Theory of Statistics 100 3 Hrs. 6 

Paper XII Space Dynamics 100 3 Hrs. 6 

Paper XIII Astronomy 100 3 Hrs. 6 

 Compressible Fluids and Magneto    

Paper XIV hydro Dynamics 100 3 Hrs. 6 

Note: 
 

* Scheme of Examination:  
 
Question Paper Pattern for Examination: 100 marks 

 
Section A: Total 10 Question will be set from five units i.e. two question from each unit. These 



questions require very short answer. Each question will be of one (1) mark (Total 
10 marks). All the questions in section A are compulsory. 

 

Section B: Total 10 questions will be set from five units i.e. two question from each unit. Students 
are required to attempt at least one question from each unit. Each question carries 
10 marks (Total 50 marks). The answer of each question should be given 
approximately in 250 words. 

 
Section C: Total 4 descriptive question will be set from five units of the paper, not more than one 

question from each unit. Each question may also have two sub-division. Students 
are required to answer two questions in about 500 words. Each question carries 20 
marks (Total 40 marks). 

 
** The right to information act, 2005 is applicable. 

 

PAPER-XIII 

ASTRONOMY 

 

TIME: 3 hours Max. Marks: 100 

 

UNIT-I 

 
Spherical Trigonometry- Great and small circular spherical triangles and their properties, various 
spherical trigonometrically formula-Cosine, sine, supplemental cosine, sine cosine, contingent, 
half of an angle and side Napier's analogies, Delambe's analogies, their identities formulae for, 
right angled triangles and their solutions. 

 
Celestial sphere, diurnal motion, Hour angle rising and setting of stars motion of sun, Zenith 
distance and Azimuth, Twilight. 

 

UNIT-II 

  
Refraction: Laws, effect of refraction on sun rise and sun set, Simpson's Hypothesis, effect of 
refraction in right ascension and declination etc. 

 
Time: Equation of time, seasons and their lengths, precession and Nutation and their effects on 
right ascension and declination, planetary precession double stars. 
 

 

UNIT-III 

  
Aberration and its effect of longitude, latitude, right ascension and declination, position of apex, 
diurnal aberration and its effect in declination, right ascension and hour angle. 

 
Parallax: shape of each, geocentric parallax, distance of Moon, Parallax in declination and Hour 
angle and geocentric parallax in zenith dist. azimuth, right ascension and declination annual 
parallax in longitude, and latitude, Parallactic angle and stellar parallax in right ascension and 
declination. 

 

UNIT-IV 

  
The meridian circle: the three errors, Besell's formula, correction for level and collimation error, 



total correction to the observed time of transit Kepler's Laws and planetary motion: Various 
definitions and laws, relation in elliptic motion, anomaly V in terms of eccentric anomaly, true 
anomaly V in terms of mean anomaly M, Euler's theorem. 
 

UNIT-V 

  
Planetary phenomena: Sydereal period and synodic period and their relation, elongation phases of 
moon, brightness, maximum brightness. Eclipses: Eclipses of moon angular radius of earth's 
shadow, duration of eclipses, the ecliptic limits, eclipses of sun and their Limits, frequency of 
eclipse, the metonic cycle. Proper motions of stars and their relation, tangential velocity and 
parallax, radial velocity at different epochs, the solar motion and parallactic motion, determination 
of solar apex form proper motions. 

 

Books Recommended: 
 
2. Astronomy by Gorakh Prasad.  

3. Astronomy by Smart.  
 


