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(Algebra and Trigonometry)
Unit-I : De Moivre' s theorem, roots of complex number, circular functions, hyperbolic function,
inverse hyperbolic function. Relation between circular functions and hyperbolic functions.
Separation of real and imaginary parts of the circular and hyperbolic functions of complex
variable.

Unit-11 : Trigonometric series. Gregory series, Euler’s series, Machin's series, Rutherford’s
series, summation of series, series based upon sin X, cos x ,sinh x , cosh x , exponential series,
logarithmic series and series based upon Gregory series.

Unit-111: Elements of quaternion: Definition. Equality and addition, multiplication;, complex
conjugate of a quaternion, norm, inverse, quaternion as a rotation operator, geometric
interpretation, a special quaternion product, operator algorithm, quaternion to matrices.

Unit-1V: Theory of equations. Relations between the roots and coefficients, transformation of
equations, cubic equations (Cardon method), Descarte’ s rule of signs, biquadratic equations.

Unit-V : Matrices. Rank of a matrix, row rank, column rank, eigenvalues, eigenvectors and the
characteristic equation of a matrix. Cayley Hamilton theorem and its application.
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(Differential and Integral Calculus)
Unit-1 : Definition of the limit of a function, basic properties of limits, continuous functions and
classification of discontinuities.
Unit-11 : Differentiability, successive differentiation, Leibnitz theorem, indeterminate forms and
L’Hospital rule.
Unit-111 : Rolle’ stheorem, Lagrange' s mean value theorem, Cauchy’ s mean value theorem,
Maclaurin and Taylor series expansions.
Unit-1V : Partial derivatives and differentiation of real valued function of two variables,
homogeneous functions, Euler’ s theorem on homogeneous functions.

Pr(x)

Je
walli’sformula, [ tan™x dx , [ Cot™x dx , [ Sec™x dx , [ Cosec™x dx

Unit-V: Integration of the form [ dx,reduction formulae for [ Sin™x dx,[ Cos™x dx and

[ Sin™x Cos™x dx Quadrature, rectification,
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(Differential Equations: Ordinary and Partial)
Unit-1 : Degree and order of aordinary differential equation, linear differential equations and
differential equations reducible to the linear form. Exact differential equations. Differential
equations of first order and higherdegree, differential equations solvable for p and y, differential
equations in Clairaut’s form. Orthogonal trajectories.

Unit-11: Second order linear differential equations with constant coefficients, homogeneous
linear ordinary differential equations, equations reducible to homogeneous differential equations.

Unit-111: Reduction of order, transformation of the equation by changing the dependent variable
and independent variable, normal form, method of variation of parameters. Ordinary
simultaneous differential equations.

Unit-1V: Formation of partial differential equations, partial differential equations of the first
order, total differential equation ( Pfaffian). Lagrange’s method, some special types of equations
which can be solved easily by methods other than the general method.

Unit-V : Compatible differential equations. Charpit’s general method of solution, partial
differential equations of second and higher orders. Homogeneous and non-homogeneous
eguations with constant coefficients.
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(Vector Analysisand Solid Geometry)

Unit-I : Scalar and vector product of three vectors, product of four vectors, vector differentiation
and vector integration.

Unit-I1 : Space curvet, n, b vectors, fundamental planes, curvature, torsion, Frenet-Serret
formulae.

Unit-111 : Gradient, divergence and Curl, directional derivative, line integral (existence and
evaluation), work done, Greenstheorem.

Unit-1V : Sphere: Different forms of sphere, section of a sphere by a plane, sphere through a
given circle, intersection of sphere and a line, orthogonal sphere and condition of orthogonality.

Unit-V : Cone: The equation of a cone with a guiding curve, cone with vertex and origin, right
circular cone. Cylinder: equation of right circular cylinder.
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