
 

Telangana University 

Syllabus of Bachelor of Science (B.Sc) Mathematics – I year 

Mathematics: Paper – I 120 hrs (4 hrs/week) 

DIFFERENTIAL EQUATIONS & SOLID GEOMETRY 

DIFFERENTIAL EQUATIONS 

UNIT - I: (25 hours) 

Differential equations of first order and first degree 

Linear differential equations; Differential equations reducible to linear form; Exact differential 

equations; Integrating factors; Change of variables; Simultaneous differential equations; Orthogonal 

trajectories. 

Differential equations of the first order but not of the first degree: 

Equations solvable for p; Equations solvable for y; Equations solvable for x; Equations that do not 

contain x (or y); Equations of the first degree in x and y - Clairaut's equation. 

UNIT - II: (35 hours) 

Higher order linear differential equations 

Solution of homogeneous linear differential equations of order n with constant 

coefficients. Solution of the non-homogeneous linear differential equations with constant 

coefficients by means of polynomial operators. Method of undetermined coefficients; Method of 

variation of parameters; Linear differential equations with non-constant coefficients; The Cauchy-Euler 

equation 

System of linear differential equations: 

Solution of a system of linear equations with constant coefficients; An equivalent triangular system. 

Degenerate Case: p1(D) p4(D)-p2(D) p3(D) = 0. 

Prescribed Text book: Scope and treatment as in Differential Equations and Their Applications by 

Zafar Ahsan, published by Prentice-Hall of India Pvt. Ltd. New Delhi-Second edition: Sections: - 2.5 to 

2.9, 3.1, 3.2, 4.2, 5.2 to 5.7, 7.3, 7.4. 

Reference Book: Rai Singhania, "Ordinary and Partial Differential Equations" , S.Chand & 

Company,New Delhi 

SOLID GEOMETRY 

UNIT - III: (35 hours) 

The Plane 

Equation of plane in terms of its intercepts on the axis, Equations of the plane through the given points, 

Length of the perpendicular from a given point to a given plane, Bisectors of angles between two 

planes, Combined equation of two planes, Orthogonal projection on a plane. 

 



The Line: 

Equations of a line, Angle between a line and a plane, The condition that a given line may lie in a given 

plane, The condition that two given lines are coplanar, Number of arbitrary constants in the equations 

of a straight line. Sets of conditions which determine a line, The shortest distance between two lines. 

The length and equations of the line of shortest distance between two straight lines, Length of the 

perpendicular from a given point to a given line, Intersection of three planes, Triangular Prism. 

The Sphere: 

Definition and equation of the sphere, Equation of the sphere through four given points, Plane sections 

of a sphere. Intersection of two spheres; Equation of a circle. Sphere through a given circle; Intersection 

of a sphere and a line. Power of a point; Tangent plane. Plane of contact. Polar plane, Pole of a plane, 

Conjugate points, Conjugate planes; Angle of intersection of two spheres. Conditions for two spheres to 

be orthogonal; Radical plane. Coaxial system of spheres; Simplified from of the equation of two 

spheres. 

UNIT - IV: (25 hours) 

Cones, Cylinders and conicoids: 

Definitions of a cone, vertex, guiding curve, generators. Equation of the cone with a given vertex and 

guiding curve. Enveloping cone of a sphere. Equations of cones with vertex at origin are homogenous. 

Condition that the general equation of the second degree should represent a cone. Condition that a cone 

may have three mutually perpendicular generators Intersection of a line and a quadric cone. Tangent 

lines and tangent plane at a point. Condition that a plane may touch a cone. Reciprocal cones. 

Intersection of two cones with a common vertex. Right circular cone. Equation of the right circular 

cone with a given vertex, axis and semi-vertical angle. 

Definition of a cylinder. Equation to the cylinder whose generators intersect a given conic 

and are parallel to a given line, Enveloping cylinder of a sphere. The right circular cylinder. Equation of 

the right circular cylinder with a given axis and radius. 

The general equation of the second degree and the various surfaces represented by it; Shapes of some 

surfaces. Nature of Ellipsoid. Nature of Hyperboloid of one sheet. 

Prescribed Text book: Scope as in Analytical Solid Geometry by Shanti Narayan and P.K. Mittal, 

Published by S. Chand & Company Ltd. Seventeenth edition: 

Sections:-2.4, 2.7, 2.9, 3.1 to 3.8, 6.1 to 6.9, 7.1 to 7.8, 8.1, 8.2, 8.6 

Reference Book: 

P.K. Jain and Khaleel Ahmed, "A Text Book of Analytical Geometry of Three Dimensions", Wiley 

Eastern Ltd., 1999. 

 


