
 

Vidyasagar University 

Curriculum for B.Sc. Honours in Mathematics [Choice Based Credit System] 

Semester-I 

Sl.No. Name of the Subject Nature Code 

Teaching Scheme 

in hour per week Credit 

L T P 

C1 
C1T:Calculus,Geometry& 

Differential Equation 
Core Course-1  5 1 0 6 

C2 C2T: Algebra 
Core Course-2 

 
 5 1 0 6 

GE-1 
GE-1 GE     4/5 

GE-1 GE     2/1 

AECC English AECC     2 

                       Total Credits = 20 

 

AECC- Ability Enhancement Compulsory Course: English /Modern Indian Language/Environmental 

Science. 

Interdisciplinary/Generic Elective (GE) from other Department 

[Four papers are to be taken and each paper will be of 6 credits]: Papers are to be taken from any of 

the following discipline: Physics/Chemistry/Computer Sc/Statistics /Geology/Electronics/Economics 

/Physiology /Bio-technology 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Semester-1 

 

Core Course 

 

Core -1 

Core T1 –Calculus, Geometry &Differential Equation 

Calculus, Geometry & Differential Equation 

 6 Credits 

 

Unit 1 

Hyperbolic functions, higher order derivatives, Leibnitz rule and its applications to problems of typee
ax+b

sinx,  

e
ax+b

cosx, (ax+b)
n
sinx, (ax+b)

n
cosx, concavity and inflection points, envelopes, asymptotes, curve tracing in 

cartesian coordinates, tracing in polar coordinates of standard curves, L’Hospital’s rule, applications in 

business, economics and life sciences. 

Unit 2 

Reduction  formulae,  derivations  and  illustrations  of  reduction  formulae  of  the  type  ʃsin nx dx,  ʃcosnx 

dx,  ʃtan nx dx, ʃsec nx dx, ʃ(log x)
n
 dx,  ʃsin

n
x sin

m
x dx, parametric equations, parameterizing a curve, arc 

length of a curve, arc length of parametric curves, area  under a curve, area and volume of surface of 

revolution, techniques of sketching conics.  

 

Unit 3 

Reflection properties of conics, rotation of axes and second degree equations, classification of conics using 

the discriminant, polar equations of conics. 

Spheres. Cylindrical surfaces. Central conicoids, paraboloids, plane sections ofconicoids, generating lines, 

classification of quadrics, illustrations of graphingstandard quadric surfaces like cone, ellipsoid. 

 

Unit 4 



Differential equations and mathematical models. General, particular, explicit, implicit and singular solutions 

of a differential equation. Exact differential equations and integrating factors, separable equations and 

equations reducible to this form, linear equation and Bernoulli equations, special integrating factors and 

transformations. 

Graphical Demonstration (Teaching Aid) 

1. Plotting of graphs of functione
ax+b

, log(ax + b), 1/(ax + b), sin(ax + b), cos(ax + b), |ax + b| and to 

illustrate the effect of a and b on the graph. 

2. Plotting the graphs of polynomial of degree 4 and 5, the derivative graph, the second derivative 

graph and comparing them. 

3. Sketching parametric curves (Eg. trochoid, cycloid, epicycloids, hypocycloid). 

4. Obtaining surface of revolution of curves. 

5. Tracing of conics in cartesian coordinates/ polar coordinates. 

6. Sketching ellipsoid, hyperboloid of one and two sheets, elliptic cone, elliptic, paraboloid, and 

hyperbolic paraboloid using cartesian coordinates. 

 

 

ʃ Reference Books] 

 

► G.B. Thomas and R.L. Finney, Calculus, 9th Ed., Pearson Education, Delhi, 2005. 

► M.J. Strauss, G.L. Bradley and K. J. Smith, Calculus, 3rd Ed., Dorling Kindersley (India) P. Ltd. 

(Pearson Education), Delhi, 2007. 

► H. Anton, I. Bivens and S. Davis, Calculus, 7th Ed., John Wiley and Sons (Asia) P. Ltd., Singapore, 

2002. 

► R. Courant and F. John, Introduction to Calculus and Analysis (Volumes I & II), Springer- Verlag, 

New York, Inc., 1989. 

► S.L. Ross, Differential Equations, 3rd Ed., John Wiley and Sons, India, 2004. 

► Murray, D., Introductory Course in Differential Equations, Longmans Green and Co. 

► G.F.Simmons,  Differential Equations, Tata Mcgraw Hill. 

► T. Apostol, Calculus, Volumes I and II. 

► S. Goldberg, Calculus and mathematical analysis. 

►  

 

 

 

  



 

Core -2 

Core T2- Algebra 

Algebra  

 6 Credits 

 

Unit 1 

Polar representation of complex numbers, nth roots of unity, De Moivre’s theorem for rational indices and 

its applications. 

Theory of equations: Relation between roots and coefficients, transformation ofequation, Descartes rule of 

signs, cubic and biquadratic equation. 

Inequality: The inequality involving AM≥  GM≥  HM, Cauchy-Schwartz inequality. 

Unit 2 

Equivalence relations. Functions, composition of functions, Invertible functions, one to one correspondence 

and cardinality of a set. Well-ordering property of positive integers, division algorithm, divisibility and 

Euclidean algorithm. Congruence relation between integers. Principles of Mathematical induction, 

statement of Fundamental Theorem of Arithmetic. 

Unit 3 

Systems of linear equations, row reduction and echelon forms, vector equations, the matrix equation Ax=b, 

solution sets of linear systems, applications of linear systems, linear independence. 

Unit 4 

Introduction to linear transformations, matrix of a linear transformation, inverse of a matrix, 

characterizations of invertible matrices. Subspaces ofR
n
, dimension of subspaces of R

n
, rank of a matrix, 

Eigen values, eigen vectors and characteristic equation of a matrix.Cayley-Hamilton theorem and its use in 

finding the inverseof a matrix.
 

Reference Books 

 

► TituAndreescu and DorinAndrica, Complex Numbers from A to Z, Birkhauser, 2006. 

► Edgar G. Goodaire and Michael M. Parmenter, Discrete Mathematics with Graph Theory, 3rd Ed., 

Pearson Education (Singapore) P. Ltd., Indian Reprint, 2005. 

► David C. Lay, Linear Algebra and its Applications, 3rd Ed., Pearson Education Asia, Indian Reprint, 



2007. 

► K.B. Dutta, Matrix and linear algebra. 

► K. Hoffman, R. Kunze, Linear algebra. 

► W.S. Burnstine and A.W. Panton, Theory of equations. 

 

Generic Elective Syllabus 

GE-1 [Interdisciplinary for other department] 

GE-1T1 – Calculus, Geometry & Differential Equation 

Calculus  

 6 Credits 

 

Unit 1 

Hyperbolic functions, higher order derivatives, Leibnitz rule and its applications to problems of typee
ax+b

sinx,  

e
ax+b

cosx, (ax+b)
n
sinx, (ax+b)

n
cosx, concavity and inflection points, envelopes, asymptotes, curve tracing in 

cartesian coordinates, tracing in polar coordinates of standard curves, L’Hospital’s rule, applications in 

business, economics and life sciences. 

Unit 2 

Reduction  formulae,  derivations  and  illustrations  of  reduction  formulae  of  the  type  ʃsin nx dx,  ʃcosnx 

dx,  ʃtan nx dx, ʃsec nx dx, ʃ(log x)
n
 dx,  ʃsin

n
x sin

m
x dx, parametric equations, parameterizing a curve, arc 

length of a curve, arc length of parametric curves, area  under a curve, area and volume of surface of 

revolution, techniques of sketching conics.  

 

Unit 3 

Reflection properties of conics, rotation of axes and second degree equations, classification of conics using 

the discriminant, polar equations of conics. 

Spheres. Cylindrical surfaces. Central conicoids, paraboloids, plane sections of conicoids, generating lines, 

classification of quadrics, illustrations of graphing standard quadric surfaces like cone, ellipsoid. 

 

Unit 4 



Differential equations and mathematical models. General, particular, explicit, implicit and singular solutions 

of a differential equation. Exact differential equations and integrating factors, separable equations and 

equations reducible to this form, linear equation and Bernoulli equations, special integrating factors and 

transformations. 

Graphical Demonstration (Teaching Aid) 

1. Plotting of graphs of function e
ax+b

, log(ax + b), 1/(ax + b), sin(ax + b), cos(ax + b), |ax + b| and to 

illustrate the effect of a and b on the graph. 

2. Plotting the graphs of polynomial of degree 4 and 5, the derivative graph, the second derivative graph and 

comparing them. 

3. Sketching parametric curves (Eg. trochoid, cycloid, epicycloids, hypocycloid). 

4. Obtaining surface of revolution of curves. 

5.      Tracing of conics in cartesian coordinates/ polar coordinates. 

2. Sketching ellipsoid, hyperboloid of one and two sheets, elliptic cone, elliptic, paraboloid, and hyperbolic paraboloid 

using cartesian coordinates. 

 

ʃReference Books] 

 

► G.B. Thomas and R.L. Finney, Calculus, 9th Ed., Pearson Education, Delhi, 2005. 

► M.J. Strauss, G.L. Bradley and K. J. Smith, Calculus, 3rd Ed., Dorling Kindersley (India) P. Ltd. 

(Pearson Education), Delhi, 2007. 

► H. Anton, I. Bivens and S. Davis, Calculus, 7th Ed., John Wiley and Sons (Asia) P. Ltd., Singapore, 

2002. 

► R. Courant and F. John, Introduction to Calculus and Analysis (Volumes I & II), Springer- Verlag, 

New York, Inc., 1989. 

► S.L. Ross, Differential Equations, 3rd Ed., John Wiley and Sons, India, 2004. 

► Murray, D., Introductory Course in Differential Equations, Longmans Green and Co. 

► G.F.Simmons, Differential Equations, Tata Mcgraw Hill. 

► T. Apostol, Calculus, Volumes I and II. 

► S. Goldberg, Calculus and mathematical analysis. 

►  
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