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PAPER – I  

ADVANCED CALCULUS 

 

Duration: 3 Hours                                                                                            Max. Marks: 75 

UNIT -I 

Continuity: Cauchy definition of continuity of a function of one variable, Notion of limit and 

continuity of function of two variable (Not Theorems), discontinuous functions and their kinds, 

Properties of continuous functions at a point and in closed intervals. Derivability: 

Differentiable functions and their properties including Darboux theorem, Examples of 

continuous and differentiable functions.  

 

UNIT - II 

Partial differentiations, envelopes and evolutes, Maxima and Minima of two variables and 

more than two variables including Lagrange's method of undetermined multipliers. 

 

UNIT -III 

Evaluation of double and triple integrals, Dirichlet's theorem and Liouville's extension, change 

of order of integration and volume and surface of solid of revolution. 

 

UNIT - IV 

Jacobians, change of independent variables. Vector Calculus: Direction of derivatives, gradient 

of scalar functions, irrotational Vectors, definition of gradient, divergence of a vector, curl of a 

vector, curl of the product of  a scalar and vector, divergence of a vector product. 

 

UNIT - V 

Vector Integration: Gauss's theorem, divergence of the product of a scalar and a vector, Stoke's 

theorem, surface integral of the curl of a vector, Green's theorem (Excluding the proofs of the 

theorems) 
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PAPER – II  

DIFFERENTIAL EQUATIONS 
 

 

Duration: 3 Hours                                                                                             Max. Marks: 75 

UNIT - I 

Exact differential equations and equations of special forms. Simultaneous differential 

equations. Total differential equations. 

UNIT – II 

Linear differential equations of second order and their solutions by: 

(i) The method of finding an integral of the C.F. by Inspection, 

(ii) Changing of independent variables,  
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(iii) Removal of the first derivative, 

(iv) Operational factors, 

(v) Undetermined coefficients and 

(vi) Variation of parameters. 

 

UNIT - III 

Linear partial differential equations of first order: Lagrange's method, Integral surfaces passing 

through a given curve, orthogonal surfaces, Geometric description of Pp+Qq=R. Non-Linear 

partial differential equations of order one. Special methods of their solutions applicable to 

certain standard forms. 

 

UNIT -IV 

Charpit's method of solving non linear partial differential equations of first order, Monge's 

method of integration of equations Rr + Ss + Tt = V. Higher order homogeneous linear part of 

differential equation of the first order. 

 

UNIT - V 

Numerical solutions of ordinary differential equations: Introduction about initial value 

problem, boundary value problem, Euler’s method, short comings. Euler’s modified method. 

Picard’s method of successive approximation and Picard’s method for simultaneous equations.  
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PAPER – III  

MECHANICS 

 

Duration: 3 Hours                                                                                             Max. Marks: 75 

UNIT – I 

Equilibrium of bodies under three or more forces, Friction, common category. 

UNIT –II 

Virtual work, Projectile on inclined plane and Impact. 

UNIT – III 

Velocity and Accelerations (Tangential, normal, radial, transversal), Rectilinear motion, 

Hooke’s law and motion of horizontal and vertical strings. 

UNIT –IV 

Constrained motion (circular and cycloidal), motion under resisting medium (resistance varies 

as velocity and square of velocity). 

UNIT –V 

Fluid pressure and thrust on immersed plane surfaces. Center of pressure. 
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