MATHEMATICS

Papers Nomenclature Pds/Week Duration Max. Marks
Sc Arts
I Higher Calculus 3 3 Hrs. 66 66
Il Differential Equations 3 3 Hrs. 66 66
1l Mechanics 3 3 Hrs. 68 68
Max. Marks 200 200
Min. Pass Marks 72 72

Paper | (Higher Calculus)

NOTE : THE PAPER CONSISTS OF THREE SECTIONS

SECTION A : THIS SECTION CONTAIN 10 QUESTIONS OF 01 MARK EACH (02 QUESTION FROM EACH UNIT) ALL QUESTIONS ARE
COMPULSORY

SECTION B : THIS SECTION CONTAIN 05 QUESTIONS OF 04 MARK EACH (01 QUESTION FROM EACH UNIT) ALL QUESTIONS ARE
COMPULSORY

SECTION C : THIS SECTION CONTAIN 05 QUESTIONS OF 12 MARK EACH (01 QUESTION FROM EACH UNIT) ATTEMPT ANY 03
QUESTIONS

Unit - |

Limit -6 definition of the limit of a function, Limit of functions of one and two
variables, Continuity, classification of discontinuities, Sequential continuity, Properties
of continuous functions, Uniform continuity, Continuity of functions of two variables.

Unit -l

Differentiability, Chain rule of differentiability, Differentiability of functions of
two variables, Darboux's intermediate value theorem for derivatives, Mean Value
Theorems and their geometrical interpretations, Taylor's theorem with various forms of
remainders, Taylor's theorem for functions of two variables.



Unit - 11l

Riemann integral, Partition, Darboux sums, Lower and Upper integrals,
Integrability of continuous and monotonic functions. the fundamental theorem of
Integral Calculus, Mean value theorems of Integral Calculus.

Unit - IV

Real sequence, definition, Theorems on limits of sequences, Bounded and
monotonic sequences, Cauchys convergence criterion.

Infinite Series of non negative terms, Comparison tests, Cauchy's n" root test,
Ratio tests, Raabe's, logarithmic, De Morgan and Bertrand's tests Alternating series,
Leibnit'z theorem, Absolute and conditional convergence.

Unit-V

Uniform convergence of series of functions, Weirestrass M-test, Abel's and
Dirichle'ts test for uniform convergence. Improper integrals and their convergence,
Comparison tests, Abel's and Dirichlet's tests, Fourier Series, Fourier expansion of
piecewise monotonic functions.

Books Recommended:

1. Real Analysis : Shanti Narayan

2. Real Analysis : G. N. Purohit

3. Real Analysis : Bhargava & Goyal

4. Advanced Calculus : Gokhroo et. al. (English / Hindi Ed.)

5. Theory of Convergence : Gokhroo et. al. (English / Hindi Edn.) Navkar

Prakashan, AJMER

Paper - 1l (DIFFERENTIAL EQUATIONS)



NOTE : THE PAPER CONSISTS OF THREE SECTIONS

SECTION 4 : THIS SECTION CONTAIN 10 QUESTIONS OF 01 MARK EACH (02 QUESTION FROM EACH UNIT) ALL QUESTIONS ARE
COMPULSORY

SECTION B : THIS SECTION CONTAIN 05 QUESTIONS OF 04 MARK EACH (01 QUESTION FROM EACH UNIT) ALL QUESTIONS ARE
COMPULSORY

SECTION C : THIS SECTION CONTAIN 05 QUESTIONS OF 12 MARK EACH (01 QUESTION FROM EACH UNIT) ATTEMPT ANY 03
QUESTIONS

Unit -1

Degree and order of a differential equations, Equations of first order and first
degree, Equations in which the variables are separable, Homogeneous equations, Linear
equations and equations reducible to the linear form, Exact differential equations,
Integrating Factors, First order and higher degree equations solvable for x, y, p,
Clairaut’s form and Singular solutions, Geometrical meaning of a differential equation,

Orthogonal trajectories.
Unit- I

Linear differential equations with constant coefficients, Homogeneous Linear
ordinary differential equations, Ordinary simultaneous differential equations, Total

differential equations.

Unit - I

Linear differential equations of Second order, Transformation of the equation by
changing dependent variable/the independent variable. Methods of variation of

parameters.



Series solution of differential equations, Power series method, Bessel, Legendre
and Hyper geometric equations, Bessel, Legendre and Hyper geometric functions and
their properties.

Unit- IV

Partial differential equations of the first order, Lagrange’s solution, Some special
type of equations which can be solved easily by methods other than the general
method, Charpit’s general method of solution.

Unit-V

Partial Differential equations of second order and higher orders, Classification of
linear Partial differential equations of second order, Homogeneous and non
homogeneous equations with constant coefficients, Partial differential equations
reducible to equations with constant coefficients, Monge’s methods.

Books Recommended:

1. Differential Equations : Ray and Chaturvedi

2. Differential Equations : Sharma and Gupta

3. Differential Equations : Bansal and others

4. Ordinary Differential Equations Gokhroo et. al. (English / Hindi Ed.)
5. Partial Differential Equations : Gokhroo et.al. (English / Hindi Edn.)

Navkar Prakashan, Ajmer

Paper — lll (MECHANICS)

NOTE : THE PAPER CONSISTS OF THREE SECTIONS

SECTION 4 : THIS SECTION CONTAIN 12 QUESTIONS OF 01 MARK EACH (02 QUESTION FROM EACH UNIT) ALL QUESTIONS ARE
COMPULSORY

SECTION B : THIS SECTION CONTAIN 05 QUESTIONS OF 04 MARK EACH (01 QUESTION FROM EACH UNIT) ALL QUESTIONS ARE
COMPULSORY

SECTION C : THIS SECTION CONTAIN 05 QUESTIONS OF 12 MARK EACH (01 QUESTION FROM EACH UNIT) ATTEMPT ANY 03
QUESTIONS



Unit -1

Analytical conditions of equilibrium of coplanar forces, friction.

Unit -l

Simple problems on Virtual Work, Catenary, Forces in three dimensions, Poinsot’s
central axis, Wrenches, Null lines and planes.

Unit - 1l

Velocities and accelerations along radial and transverse directions, and along
tangential and normal directions, Simple Harmonic Motion, Rectilinear motion under

variable laws.

Unit - IV

Hook’s law, related problems on horizontal and vertical elastic strings.
Constrained motion, Circular and Cycloidal motion.

Unit-V

Impact, Central forces, Central orbits, p-r equation, Apses, Time in an orbit,
Kepler’'s laws of planetary motion.

Books Recommended:

1. Statics : R.S. Verma

2. Statics (English/Hindi Ed.) : Gokhroo et. al.
3. Statics : S. M. Mathur
4, Text book of Dynamics : M. Ray



Dynamics
Dynamics (English/Hindi Ed.)
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