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Shri Shivaji Education Society Amravati’s 

SHRI SHIVAJI SCIENCE AND ARTS COLLEGE , CHIKHALI , DIST BULDANA 

NAAC Reaccredited with ‘ B++’ Grade (CGPA-2.82) 

DEPARTMENT OF MATHEMATICS 

 

  SYLLABUS   

(Prescribed by Sant Gadge Baba Amravati University ,Amravati) 

B.Sc.Part-III (Semester-V) 

MATHEMATICS I :_ Mathematical Analysis 

 

 

Unit I 

Continuity and differentiability of complex function, Analytic 

function, Cauchy-Riemann equations, Harmonic and conjugate 

functions, Milne-Thomson method. 

 

Unit II 

Elementary function, Mapping by elementary function, Mobius 

transformation, Fixed point, Cross ratio, Inverse and critical points, 

Conformal mapping. 

 

Unit III 

Riemann Integral : Integrability  of continuous and monotonic 

functions , The fundamental theorem of integral calculus, Mean 

value theorem of integral calculus. 

 

Unit IV 

Improper integrals and their convergence, Comparison and limit 
tests. 

 

Unit V 

Metric spaces : Definition and examples of  metric spaces,   
Neighbourhood , Limit point, Interior point, Open and Close sets, 
Cauchy sequences. 
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Shri Shivaji Education Society Amravati’s 

SHRI SHIVAJI SCIENCE AND ARTS COLLEGE , CHIKHALI , DIST BULDANA 
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DEPARTMENT OF MATHEMATICS 

                                                                            

                                                                            SYLLABUS  

(Prescribed by Sant Gadge Baba Amravati University, Amravati) 

B.Sc. Part-III (Semester-V) 

                                                        MATHEMATICS :_ Mathematical Methods 

 

Unit I 

Legendre’s equation, Legendre’s polynomials, generating function 
of 𝑃𝑛(𝑥),recurrence formulae for 𝑃𝑛(𝑥), Orthogonality of 
Legendre’s polynomial, Rodrigue’s formula. 

 

 

Unit II 

Bessel’s equation, Solution of Bessel’s equation, Generating 

function for 𝐽𝑛(𝑥), Recurrence formulae for 𝐽𝑛(𝑥).  

  

Unit III 

Fourier series, Fourier series for odd and even functions, half-

range Fourier sine and cosine series.  

 

Unit IV 

Laplace transform : Laplace transform of some elementary 
functions, Existence of Laplace transform, Properties of Laplace 
transform, Laplace transform of derivatives and integrals, 
Multiplication of 𝑡𝑛and division by t, Inverse Laplace transform, 
Convolution property. 

 

Unit V 

Fourier Transform : Finite Fourier sine transform; Inverse finite 
Fourier sine transform and cosine transform, Infinite Fourier 
transform, Infinite Fourier sine transform and cosine transform, 
Properties of Fourier transform.  
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Physics,Vol.I&II,Wiley-interscience,1953. 

7]   I. N. Sneddon : Fourier transform, McGraw Hill Book Co. 
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Mini-Project Phase-I 

Semester-V Particulars System of marks and Credit 

 

Mini – Project on any 
innovative topic 

Maximum Marks Total 
Credit 

Minimum 
Passing 

Practical 

Internal 

Practical 

External 

Mini – Project Phase-I 
Submission 15 ---  

 

 

1.125 

 

 

 

25 

Viva-voce 10 --- 

Presentation --- 15 

Viva-voce --- 10 

 Total 
Marks 50 1.125 25 
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SHRI SHIVAJI SCIENCE AND ARTS COLLEGE , CHIKHALI , DIST BULDANA 

NAAC Reaccredited with ‘ B++’ Grade (CGPA-2.82) 

DEPARTMENT OF MATHEMATICS 

 

                                                                            SYLLABUS  

(Prescribed by Sant Gadge Baba Amravati University,Amravati) 

B.Sc .Part-III (Semester-VI) 

                                                        MATHEMATICS I :_ Linear Algebra  

 

Unit Content 

 

Unit I 

Vector space: Definition and example of vector spaces, subspaces, sum and direct 

sum of subspaces, linear span, linear dependence, independence and their basic 

properties, basis, finite dimensional vector spaces, existence theorem for bases, 

invariance of the number of elements of a basis set, dimension. 

Unit II Linear transformations : Linear transformation and their representation as matrices 

,algebra of linear transformations, rank-nullity theorem, change of basis. 

 

Unit III 

Dual Spaces: Dual space, bi dual space and natural isomorphism, ad joint of a linear 

transformation, Eigen values and eigen vectors of a linear transformation. 

 

Unit IV 

Inner Product Spaces : Inner product spaces , Cauchy- Schwarz inequality , 

orthogonal 

Vectors , orthogonal complements, ortho normal sets and bases , Bessel’s 

inequality for finite dimensional spaces, Gram-Schmidt orthogonalization  process. 

             Unit V Modules : Modules , sub modules , quotient modules , homo morphism and 

isomorphism theorems. 
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Algebra. 
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Shri Shivaji Education Society Amravati’s 

SHRI SHIVAJI SCIENCE AND ARTS COLLEGE , CHIKHALI , DIST BULDANA 
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DEPARTMENT OF MATHEMATICS 

                                                                       SYLLABUS  

(Prescribed by Sant Gadge Baba Amravati University,Amravati) 

B.Sc.Part-II (Semester-VI) 

                                                        MATHEMATICS :_ Special Theory of Relativity 

Unit Content 

Unit I 
Review of Newtonian Mechanics : Inertial frames, Speed of light and Gali lean relativity, 

Relative character of space and time, Postulates of Special theory of relativity, Lorentz 

Transformation and its geometrical interpretation. Group properties of transformation.  

Unit II Relativistic Kinematics : Composition of parallel elocities , Length contraction, Time 

Dilation, Transformation equation for components of velocities and acceleration of a particle, 

Lorentz contraction factor, The thermodynamics of moving systems: The two laws of 

thermodynamics for a moving system, The Lorentz transformation for thermodynamics 

quantities a) volume and pressure b) energy c) work d) heat e) entropy f) temperature. 

Unit III Geometrical Representation of Space-Time : Four dimensional Minkowskian space-time 

of relativity, Time like and space like intervals, Proper time, World line, Four vectors and 

Tensorsin Minkowskian space- time ,Past ,Present and future null cone ,Basictens ors 

,Covariant,  Contravariant,  Mixed, Operations on tensors, Outer product, Inner product, 

Quotient law. 

Unit IV Relativistic  Mechanics : Variation of mass velocity, Equivalence of mass and energy, 

Transformation equations for mass, momentum and energy, Relativistic force and 

transformation equations for its components, The energy momentum tensor. 

Unit V Electromagnetism : Maxwell’s equation of electromagnetic theory in vacuum, 

Propagation of electric and magnetic field strengths, Scalar and vector potential, 

Transformation of electromagnetic four potential vector, Transformation of charged 

density and current density, Lagrangian for a charged particle in electromagnetic 

field, The force on a moving charged, Lorentz force, Gauge transformation, Four-

dimensional  formulation of the theory, 

Maxwell’s equation in tensor form, transformation for electric and magnetic field 

strength, energy momentum tensor of the electromagnetic field, Component of inter 

mo electric and magnetic strength.  
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Mini – Project Phase-II 

 

Semester-VI Particulars System of marks and Credit 

Mini – Project on any innovative topic Maximum Marks Total 

Credit 

Minimum 

Passing 
Practical 

Internal 

Practical 

External 

 

Mini-Project Phase-II 

Submission 15 ---  

 

 

1.125 

 

 

 

25 

Viva-voce 10 --- 

Presentation --- 15 

Viva-voce --- 10 

 Total 

Marks 50 1.125 25 

 

 

 

 

 

 

 

 

 

 


