
 

BM-111 

(Semester-1) 

Algebra 

 External Marks: 40/27  

 Internal Marks: 10/6 

          Time: 3 Hours 

 

Note:  Paper setter will set nine questions in all, selecting two questions from each section and one 

Compulsory question consisting of five parts distributed over all four sections. Candidates are required  

To attempt five questions, selecting at least one question from each section and the compulsory 

Question. 

Section-I 

Symmetric, Skew symmetric, Hermitian and skew Hermitian matrices. Elementary Operations on 

matrices. Rank of a matrices. Inverse of a matrix. Linear dependence and independence of rows and 

columns of matrices. Row rank and column rank of a matrix. Eigenvalues, eigenvectors and the 

characteristic equation of a matrix. Minimal polynomial of a matrix. Cayley Hamilton theorem and its 

use in finding the inverse of a matrix. 

Section-II 

Applications of matrices to a system of linear (both homogeneous and non– homogeneous) equations. 

Theorems on consistency of a system of linear equations. Unitary and Orthogonal Matrices, Bilinear and 

Quadratic forms. 

Section-III 

Relations between the roots and coefficients of general polynomial equation in one variable. Solutions 

of polynomial equations having conditions on roots. Common roots and multiple roots. Transformation 

of equations. 

Section-IV 

Nature of the roots of an equation Descarte’s rule of signs. Solutions of cubic equations (Cardon’s 

method). Biquadratic equations and their solutions. 

 

 

 



REFERENCES 

 H.S. Hall and S.R. Knight : Higher Algebra, H.M. Publications 1994.  

 Shanti Narayan : A Text Books of Matrices.  

 Chandrika Prasad : Text Book on Algebra and Theory of Equations. Pothishala Private Ltd., 

Allahabad. 



 

BM-112 

(Semester-1) 

Calculus 

 External Marks: 40/27  

 Internal Marks: 10/6 

          Time: 3 Hours 

 

Note:  Paper setter will set nine questions in all, selecting two questions from each section and one 

Compulsory question consisting of five parts distributed over all four sections. Candidates are required  

To attempt five questions, selecting at least one question from each section and the compulsory 

Question. 

Section-I 

Definition of the limit of a function. Basic properties of limits, Continuous functions and classification of 

discontinuities. Differentiability. Successive differentiation. Leibnitz theorem. Maclaurin and Taylor 

series expansions.  

Section-II 

Asymptotes in Cartesian coordinates, intersection of curve and its asymptotes, asymptotes in polar 

coordinates. Curvature, radius of curvature for Cartesian curves, parametric curves, polar curves. 

Newton’s method. Radius of curvature for pedal curves. Tangential polar equations. Centre of curvature. 

Circle of curvature. Chord of curvature, evolutes. Tests for concavity and convexity. Points of inflexion. 

Multiple points. Cusps, nodes & conjugate points. Type of cusps. 

Section-III 

Tracing of curves in Cartesian, parametric and polar co-ordinates. Reduction formulae. Rectification, 

intrinsic equations of curve.  

Section-IV 

Quardrature (area)Sectorial area. Area bounded by closed curves. Volumes and surfaces of solids of 

revolution. Theorems of Pappu’s and Guilden. 

 

 

 

 



REFERENCES 

 Differential and Integral Calculus : Shanti Narayan.  

 Murray R. Spiegel : Theor y and Problems of Advanced Calculus. Schaun’s Outline series. 

Schaum Publishing Co., New York. 

 N. Piskunov : Differential and integral Calculus. Peace Publishers, Moscow.  

 Gorakh Prasad : Differential Calculus. Pothishasla Pvt. Ltd., Allahabad.  

 Gorakh Prasad : Integral Calculus. Pothishala Pvt. Ltd., Allahabad. 



 

BM-113 

(Semester-1) 

Solid Geometry 

 External Marks: 40/27  

 Internal Marks: 10/6 

          Time: 3 Hours 

 

Note:  Paper setter will set nine questions in all, selecting two questions from each section and one 

Compulsory question consisting of five parts distributed over all four sections. Candidates are required  

To attempt five questions, selecting at least one question from each section and the compulsory 

Question. 

Section-I 

General equation of second degree. Tracing of conics. Tangent at any point to the conic, chord of 

contact, pole of line to the conic, director circle of conic. System of conics. Confocal conics. Polar 

equation of a conic, tangent and normal to the conic. 

Section-II 

Sphere: Plane section of a sphere. Sphere through a given circle. Intersection of two spheres, radical 

plane of two spheres. Co-oxal system of spheres Cones. Right circular cone, enveloping cone and 

reciprocal cone. Cylinder: Right circular cylinder and enveloping cylinder. 

Section-III 

Central Conicoids: Equation of tangent plane. Director sphere. Normal to the conicoids. Polar plane of a 

point. Enveloping cone of a coincoid. Enveloping cylinder of a coincoid 

Section-IV 

Paraboloids: Circular section, Plane sections of conicoids. Generating lines. Confocal conicoid. Reduction 

of second degree equations. 

 

 

 

 


