B.A./ B.Sc. Part-11 Exam. — 2017
MATHEMATICS

B.A./ B.Sc. Part-11 Exam. — 2018

Paper Nomenclature Teaching Hr./Week Exam. Duration Max. Marks
Sci. Arts

I Real Analysis 4 3 Hrs 75 66
I Differential Equations 3 3 Hrs. 50 44

Practical 2 25 22
Il Mechanics 4 3 Hrs. 75 68
Practical Marks-25 Science / 22 Arts
B.A. (Pt-1l) (Total Marks- 22) B.Sc. (Pt-11) (Total Marks- 25)
Record - 05 Record - 05
Practical -1 - 06 Practical -1 - 07
Practical -1l - 06 Practical -1l - 07
Viva-Voce - 05 Viva-Voce - 06

Note : Common paper will be set for both faculties i.e., Arts and Science

Paper — | Real Analysis
Time duration : 3 Hrs Max Marks : Science : 75/ Arts : 66
Note : Each question paper will contain three sections as under —
Section-A ;. One compulsory question with 10 parts, having 2 parts from each unit, short
answer in 20 words for each part.
Total marks : (Science 10/ Arts 5)
Section-B: 10 questions, 2 questions from each unit, 5 questions to be attempted, taking
one from each unit, answer approximately in 250 words.
Total marks : 35 (Science / Arts)
Section-C: 04 questions (question may have sub division) covering all units but not more
than one question from each unit, descriptive type, answer in about 500 words,
2 questions to be attempted.
Total marks : (Science -30 / Arts- 26)

UNIT - I



The set of real numbers as a complete ordered field, incompleteness of Q, Archimedean and denseness
properties of R, Modulus, Intervals, Definition of a sequence, Theorems on limit of sequence,
bounded and monotonic sequences, nested interval theorem, Cauchy’s sequence, Cauchy’s

convergence criterion.
UNIT — 11

Convergence of series of non-negative terms, their various tests (Comparison; D’ Alembert’s ratio,
Cauchy’s nn root, Raabe’s, Gauss, Logarithmic, Demorgan and Bertand’s, Cauchy’s condensation,
proof of tests not required) for convergence, Alternating series, Leibnitz’s test, Series of arbitrary

terms, absolute and conditional convergence, Abel’s and Dirichlet’s tests.
UNIT-11I

Equivalent sets. Finite and infinite sets denumerable sets, Countable and uncountable sets.
Interior point of a set, open set, limit point of a set, Bolzano-Weierstrass theorem. Closed set. Dense in

itself and perfect sets. Cantor’s ternary set.
UNIT-IV

Definition of limit of a function. Continuity of a function - Cauchy’s and Heine’s definitions
with their equivalence. Types of discontinuities. Properties of continuous functions defined on closed
intervals. Uniform continuity. Differentiability, Rolle’s theorem, Lagrange’s and Cauchy’s mean value
theorems and their geometrical interpretations. Taylor’s theorem with various forms of remainders.

Darboux’s intermediate value theorem for derivatives.

UNIT -V



Darboux sums and their properties. Riemann integral, Integrability of continuous and
monotonic functions. Mean value theorems of integral calculus, The fundamental theorem of integral

calculus.

Improper integrals and their convergence comparison tests. Abel’s and Dirichlet’s tests.

Books recommended for reference :-

Shanti Narayan : Elements of real analysis, S.Chand & company Ltd., New Delhi.

Shanti Narayan : A Course of Mathematical Analysis, S.Chand & Company Ltd. New Delhi.
S.C. Malik, Mathematical Analysis, Wiley Estern Ltd. New Delhi.

S.C. Malik, Principles of Real Analysis, New Age International Ltd., New Delhi.

Hari Kishan, Real Analysis, Pragati Prakashan Meerut.

J.N. Sharma & A.R. Vasistha, Mathematical Analysis, Krishna Prakashan Mandir, Meerut.
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Paper - Il DIFFERENTIAL EQUATIONS

Time duration : 3 Hrs Max Marks : Science : 50/ Arts: 44
Note : Each question paper will contain three sections as under —
Section-A :  One compulsory question with 10 parts, having 2 parts from each unit, short
answer in 20 words for each part. Total marks :05 (Science / Arts)



Section-B: 10 questions, 2 questions from each unit, 5 questions to be attempted, taking
one from each unit, answer approximately in 250 words.
Total marks : 25 (Science / Arts)
Section-C: 04 questions (question may have sub division) covering all units but not more
than one question from each unit, descriptive type, answer in about 500 words,
2 questions to be attempted.
Total marks : (Science -20 / Arts- 14)

UNIT-I

Order and Degree of a differential equation. Differential equations of first order and first
degree, variables separable, homogeneous equations. Linear equations and equations reducible to

linear form. Exact differential equations and equations reducible to exact forms.

Differential equations of first order but not of first degree. Solvable for x, y, p Clairaut’s form,

singular solutions. Geometrical meaning of a differential equation, orthogonal trajectories.
UNIT-1I

Linear differential equations with constant coefficients, Homogeneous linear differential

equations, Total differential equations.
UNIT-111

Linear differential equations of second order. Transformation by changing the dependent /
independent variable. Method of variation of parameters, Exact differential equations and certain

particular forms of equations.
UNIT-IV

Partial differential equations of first order, Lagrange’s solution. Charpit’s general method of

solution.



UNIT-V

Partial differential equations of second 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

method.

Books recommended for reference :-
1. M. Ray, J.C. Chaturvedi & H.S. Sharma : A Text Book of Differential Equations, Students

Friends & Company, Agra.
2. J.L. Bansal & H.S. Dhami : Differential Equations Vol. | & 11, Jaipur Publishing House, Jaipur.

List of Practicals for B.A./B.Sc. (Pt.-11) Paper-I1

Name of Practicals

1. Solution of differential equations using picard’s method and comparision with exact solution.
2. Solution of differential equations using Euler's method and comparision with exact solution.
3. Formation of the ordinary differential equation.

4. Singular solution of differential equations.

5. Solution of differential equations using variation of parameters method.

6. Solution of partial differential equations using charpit’s method.



7. Application of differential equations to solve LCR-circuits and harmonic motions.
8. Find convexity and concavity of the plane curves.
9. Find the singular points and their nature of the plane curves.

10. Formation of partial differential equations.

Paper- 111 Mechanics

Time duration : 3 Hrs Max Marks : Science : 75/ Arts: 66
Note : Each question paper will contain three sections as under —
Section-A:  One compulsory question with 10 parts, having 2 parts from each unit, short
answer in 20 words for each part.
Total marks : (Science 10/ Arts 5)
Section-B: 10 questions, 2 questions from each unit, 5 questions to be attempted, taking
one from each unit, answer approximately in 250 words.
Total marks : 35 (Science / Arts)
Section-C: 04 questions (question may have sub division) covering all units but not more
than one question from each unit, descriptive type, answer in about 500 words,
2 questions to be attempted.
Total marks : (Science -30 / Arts- 26)

UNIT-I

Analytical Conditions of equilibrium of a rigid body under coplanar forces. Friction.
UNIT-1I

Center of Gravity, Common Catenary

UNIT-111



Simple harmonic motion. Motion under repulsion varying as the distance from a point, motion

under inverse square law. Motion under earth’s attraction. Hooke’s Law, Horizontal and vertical

elastic strings Rectilinear motion in a resisting medium.

UNIT- IV
Velocity and acceleration along radial and transverse directions and along tangential and
normal directions. Projectiles : Motion on horizontal and inclined planes.
UNIT-V
Direct and oblique impact. Constrained Motion- Circular and Cycloidal.
Books recommended for reference :-
1. M.Ray & P.T. Chandi : Statics, Premier Publishing Company, Delhi.

2. M. Ray : A Text Book on Dynamics, Premier Publishing Company, Delhi.
3. S.M. Mathur : A New Text Book of Higher Statics, Atma Ram & sons, New Delhi.
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