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IMS

INSTITUTE OF MATHEMATICAL SCIENCES

About the IMS

With the emerging opportunities in the field of Science and Tech, the importance of
mathematics has become indispensable. Now-a-days mathematics is in use some way or
the other in almost all dimensions of the human creativity. The increasing popularity of this
subject and its application has been impacting the entire system in manifold ways. In spite of
all these positive aspects, there is one aspect of this subject as well that has been hampering
the entire chunk of students badly. That aspect is due to the lack of guidance for which the
most of the aspirants are the worst sufferers.

After spending many years mentoring the students of IAS aspirants for mathematics
optional, | realized that a huge sections of students who are preparing for other competitive
examinations like CSIR-NET, GATE and many more are deprived of my guidance and they
are the victims of low-standard institutes. These institutes being not at par give guidance
surfacely and instead of catering the actual need and the requirement of the examination,
they are making it, the years plan resulting in the great loss of precious time and money of the
aspirants. IMS institute takes the initiative to cater the needs of the aspirants appearing in
CSIR-NET and GATE examinations. Our multi-dimensional approaches do help the
students to click their goals in just one shot.

Students are cordially invited to join this course and can see the difference, this
difference is not only in teaching style, but also in study materials too. IMS guarantees
success with the difference.

“We aim to train rather than just educate”

It is not one of the Institutes.
It is the only Institute
Don’t take a chance
Go for a thought IMS (Institute of Mathematical Sciences)

Thanks,

Wish You All the Best

K.VENKANNA
(DIRECTOR)

IMS
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Council of Scientific & Industrial Research
Human Resource Development Group
CSIR Complex, New Delhi - 110012

No.6/ Fellowship (ENH) 2k10/ EMR - 1 26th November, 2010

OFFICE MEMORANDUM

SUB-REVISION OF FELL OWSHIPS ASSOCIATESHIPS
The Government Body (GB), CSIR in its 176th meeting held on June 2010 considered the proposal for

enhancement of various Fellowships. The enhanced rate of Fellowships, effective from 1st April 2010,
areasfollows:

SNoJ Research Fellows/Research Associates Existing Revised
emoluments (Rs.) emoluments (Rs.)
1st two After 2nd | 1st two After 2nd
years years | years years
1. |JRF-NET 12000 14000 | 16000 18000
2. [JRF-NET-LS or GATE qudlified in CSIR 12000 14000 | 12000 14000
supported EMR projects
3. |JRF-GATE with degree in professional 12000 14000 | 16000 18000
courses (tenable at CSIR labs)
4, |SRF-Direct with Graduate degreein 14000 14000 | 18000 18000
professional courses
5. |SRF-Direct with postgraduate degree in 14000 15000 | 18000 18000
professional courses
6. |Shyama Prasad Mukherjee Fellowship (SPMF) 14000 15000 | 18000 20000
7. |SRF-Extended (one year only) 15000 18000 | 20000 24000
8. |SRF - Extended (one year only) 15000 - | 20000 -
9. |Research Associate - | 16000 16000 | 22000 22000
10. |Research Associate - 1 17000 17000 | 23000 23000
11. |Research Associate - 1 18000 18000 | 24000 24000
12. |CSIR Diamond Jubilee Research 11500 - | 15000 -

Internship *(tendable at CSIR labs only)

Contingency amount @ Rs. 70000/- p.a. in case of SPM Fellows & @ Rs. 200000/- p.a. in case of all
other Research Fellows/ Associates remains the same.

* Payment will be made from Laboratory Reserve Fund (L RF) of the laboratory.

[O. Omman Panicker]
Deputy Secretary (EMR & Cx.)

Head Office: 105-106, Top Floor, Mukherjee Tower, Dr. Mukherjee Nagar, Delhi-110009.
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About the CSIR-UGC (NET)

CSIR-NET Exam is mandatory for candidates aspiring to teach in various degree colleges/ universities
in all over India. CSIR-UGC conducts JRF/NET exam twice a year in the month of June and
December. The exam will be conducted in different subjects like Mathematical Sciences, Physical
Sciences & Life Sciences etc.

Recent changesin CSIR-UGC:

+ Observing that “the courts should not venture into academic field, Delhi High Court has upheld the
mandatory requirement of clearing the NET or SLET for appointment to the post of Lecturer.

%  The University Grants Commission (UGC) framed the Rule & Regulations — 2009 in July. Which
says that NET or SLET is mandatory for appointment of Lecturers.

< Atleast 55% marks or equivalent grade is required in master degree for NET qualification.

< Atleast one Professor in each Dept. in P.G. College is a requirement.

< The new regulations have also created an additional post senior professor. Accordingly, the new
hierarchy in ascending order is assistant professor, associate professor, professor and senior professor.

« One post of a professor in each department of the postgraduate college, and of 10% posts in an

undergraduate college shall be of those from professors only.

Conditions of Eligibility for CSIR-JRF(NET)

Educational Qualification

BS-4 years program/BE/B. Tech/B. Pharma/MBBS/Integrated BS-MS/M.Sc. or Equivalent degree with
at least 55% marks for General & OBC (50% for SC/ST candidates, Physically and Visually handicapped
candidates) Candidate enrolled for M.Sc. or having completed 10+2+3 years of the above qualifying
examination are also eligible to apply in the above subject under the Result Awaited (RA) category on
the condition that they complete the qualifying degree with requisite percentage of marks within the
validity period of two years to avail the fellowship from the effective date of award.

Such candidates will have to submit the attestation format (Given at the reverse of the application form)
duly certified by the Head of the Department/Institute from where the candidate is appearing or has appeared.

B.Sc. (Hons) or equivalent degree holders or students enrolled in integrated MS-Ph.D program
with at least 55% marks for General & OBC candidates; 50% for SC/ST candidates, Physically and
Visually handicapped candidates are also eligible to apply.

Candidates with bachelor’s degree, whether Science, engineering or any other discipline, will be
eligible for fellowship only after getting registered/enrolled for Ph.D/integrated Ph.D. programm within
the validity period of two years.

The eligible for lectureship of NET qualified candidates will be subject to fulfilling the criteria laid
down by UGC. Ph.D. degree holders who have passed Master’s degree prior to 19th September, 1991
with at least 50% marks are eligible to apply for Lectureship only.

AgeLimit & Relaxation:

The age limit for admission to the Test is as under:

For JRF (NET): Maximum 28 years (upper age limit may be relaxed up to 5 years in case of candidates belonging
to SC/ST/OBC (As per GOI central list), Physically handicapped/Visually handicapped and female applicants).

For Lectureship (NET): No upper age limit.

Ahout the GATE Examination

Graduate Aptitude Testin Engineering (GATE) is an all India examination that primarily tests a comprehensive
understanding of various undergraduate subjects in Engineering and Technology. The GATE score of a
candidate reflects a relative performance level in a particular paper in the exam across several years. The
score is used for admissions to post-graduate engineering programmes (eg. M.E., M.Tech, direct Ph.D.) in
Indian higher education institutes with financial assistance provided by MHRD and other Government
agencies. The score may also be used by Public sector units for employment screening purposes.

™ Head Office: 105-106, Top Floor, Mukherjee Tower, Dr. Mukherjee Nagar, Delhi-110009.
Branch Office: 25/8, Old Rajender Nagar Market, Delhi-110060
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NOTE:
1. The GATE score card is valid for the two years.

2. Thereis no limit for number of attempts and age for the GATE examination, so candidate can appear in the
GATE examination at any age and many times as per candidate wish.

3.  GATE Score: After the evaluation of the answers, the raw marks obtained by a candidate will be converted
to a normalized GATE Score.
From 2013, the GATE score will be computed by a new formula.
The GATE Score of a condidate is computed from:

s=s,+(S-5S )M
! Mi-M,
where,
S =  GATE Score (normalised) of a candidate,
M = Marksobtained by acandidate in a paper,
M = Qualifying Marksfor general category candidates in the paper,

q
Mt = Average Marksfo top 0.1% or 10 (which ever is higher) of candidates in the paper,
S

= GATE Score assigned to |\, (around 900), and
S, = GATE Score assigned to M, (around 300),
M, isusually 25 marks (out of 100) or M+S , which ever is higher. Here M isthe mean of marksin apaper and S

isthe standard deviation.
4.  Generally, GATE results will be announced in every around march 15.

Eligibility for GATE according to the 2013 notification

Only the following categories of candidates are eligible to appear for GATE 2013. Necessary supporting documents
must be submitted ONLINE or by post during the submission of the application form for the exam. Please read
this carefully and make sure that your year of qualification is not later that what is specified below.

ualifying Degree ualifying Degree/ Description of Eligible Year of qualification
Q ¥ing beg Q_ .y i eg. . P ) g 4 Copies of Certificates to be submitted
(Short) Examination (Descr iptive) Candidates cannot be later than
Expected to
Passedin the year 2012 pec .
completein2013
or earlier
or later
Bachelor’sdegreein D egreeCertificate/
Engineering/T echnology/Arc " Provisonal Certificate/ Certificate from
B.E./B.Tech/B.Arch . 4" year of completed 2013 X o
hitecture (4 years after 10+2/ CourseCompletion Principal
Pog B../ Post-Diploma) Certificate
M ager’s degree in any D egreeCertificate/
branch of Sience/ Provisonal Certificate/ »
M Sc/M A./MCA . - . X Certificate from
. Mathematics/ Qatistics/ Final year or completed 2013 CourseCompletion o
equivalent o o o Principal
Computer Applications or Certificate (pertaining to
equivalent Masters degree)
Integrated Master’ sdegree »
Degree Certificatée/
Int. M.E./M.Tech or programs or Dual Degree o . -
. i ) et Provisonal Certificate/ Certificate from
DD (after 1042 or programs in Engineering/ 45" year or completed 2014 . o
Dipioma) Technology (Five years CourseCompletion Principal
|
4 4 Certificate
programme)
Post-B Sc Integrated Master’s D egreeCertificate/
I'nt. M.E/M.Tech (Post degree programs in 29739 4" year or 015 Provisonal Certificate/ Certificate from
BSc) Engineering/ Technology completed CourseCompletion Principal
(Four year programme) Certificate
B.E/B.Tech equivalent
examinations, of Professional Professional Certificate/
Professional Society Societies recognized by . Provisonal Certificate/
o Completed section A or . Copy of
Examinations MHRD/UPSC/ AICTE (eg. . Course Completion/
. o equivaentof such NA . » Marksheet from
(equivalent to AMIE by I nstitution of . Membership Certificate X
i . professional courses . . Section “A”
B.E/B Tech/B.Arch) Engineers India, AMICE by issued by the Society or
the I nstitute of Civil Institute
Engineers India)
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Certificate from Principal

Candidates who have to submit a certificate from their Principal, as determined from the above table,
have to obtain a signature from their principal on a certificate that will be printed on the application PDF
file provided after completion of online application submission.

Candidates with backlogs

Candidates who have appeared in the final semester/year exam in 2012, but with a backlog (arrears/
failed subjects) in any of the papers in their qualifying degree should submit

1. Acopy of any one of the marks sheets of the final year, OR

2. Aletter from the principal indicating that the student has a backlog from an earlier semester/year to
be cleared, and therefore cannot produce a course completion certificate now. This certificate will
also be present in the last portion of the PDF application form provided to you after you submit
application online.

GATE Papers according to the 2013 notification

GATE 2013 will be conducted in the following subjects (also referred to as “papers”). Candidates must
familiarize with the paper code for the paper of their choice, as this knowledge will be required at the

time of application form submission and appearing for the examination.

GATE PAPER CODE GATE PAPER CODE
Aerospace Engineering AE Instrumentation Engineering IN
Agricultural Engineering AG Mathematics MA
Architecture and Planning AR Mechanical Engineering ME
Biotechnology BT Mining Engineering MN
Civil Engineering CE Metallurgical Engineering MT
Chemical Engineering CH Physics PH
Computer Science and Information Technology Cs Production and Industrial Engineering PI
Chemistry CY Textile Engineering and Fibre Science | TF
Electronics and Communication Engineering EC Engineering Sciences XE*
Electrical Engineering EE Life Sciences XL**
Geology and Geophysics GG

*XE PAPER SECTIONS CODE *XE PAPER SECTIONS CODE
Engineering Mathematics (Compulsory) A Chemistry (Compulsory)

Cluid Mechanics B Biochemistry

Materials Science C Botany

Solid Mechanics D Microbiology

Thermodynamics E Zoology

Polymer Science and Engineering F Food Technology

Food Technology G

GATE Examination Schedule according to 2013 notification

GATE Paper Codes Examination Time Examination Type
AR, CE, GG, MA, MT, PH, and TF 09:00 hrs — 12:00 hrs ONLINE

AE, AG, BT, CH, CY, MN, XE and XL 14:00 hrs — 17:00 hrs ONLINE

CS, ME and PI 09:00 hrs — 12:00 hrs OFFLINE

EC, EE and IN 14:00 hrs — 17:00 hrs OFFLINE

ONLINE Examination: A computer based test (CBT) where the candidate will use a computer
mouse to choose a correct answer or enter a numerical answer via a virtual keypad.

OFFLINE Examination: A paper based examination where the candidate will mark the correct answer
out of four options in an Optical Response Sheet (ORS) by darkening the appropriate bubble with a pen.

™ Head Office: 105-106, Top Floor, Mukherjee Tower, Dr. Mukherjee Nagar, Delhi-110009.
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CSIR New Pattern of Examination

(Council of Scientific and Industrial Research Human Resources Development Group Examination Unit)

CSIR-UGC (NET) Exam for Award of Junior Research Fellowship and
Eligibility for Lectureship

MATHEMATICAL SCIENCES

Exam Scheme

Time: 3 Hours Maximum Marks:200

From June, 2011 CSIR-UGC (NET) Exam for Award of Junior Research Fellowship and Eligibility for
Lectureship shall be a Single Paper Test having Multiple Choice Question (MCQs). The question paper
shall be divided in three parts.

PART-A

This part shall carry 20 questions pertaining to General Aptitude with emphasis on logical reasoning,
graphical analysis, analytical and numerical ability, quantitative comparison, series formation, puzzle
etc. The candidates shall be required to answer any 15 questions. Each question shall be of two marks.
The total marks allocated to this section shall be 30 out of 200.

PART-B

This part shall contain 40 Multiple Choice Questions (MCQs) generally covering the topics given in the
syllabus. A candidate shall be required to answer any 25 questions. Each question shall be of three
marks. The total marks allocated to this section shall be 75 out of 200.

PART-C

This part shall contain 60 questions that are designed to test a candidate’s knowledge of scientific
concepts and or application of the scientific concepts. The questions shall be of analytical nature where
a candidate is expected to apply the scientific knowledge to arrive at the solution to the given scientific
problem. The questions in this part shall have multiple correct options. Credit in a question shall be
given only on identification of all the correct options. No credit shall be allowed in a question if any
incorrect option is marked as correct answer. No partial credit is allowed. A candidate shall be required
to answer any 20 questions. Each question shall be of 4.75 marks. The total marks allocated to this
section shall be 95 out of 200.

< For Part ‘A’ and ‘B’ there will be Negative marking @25% for each wrong answer. No Negative
marking for Part ‘C’.

+ Toenable the candidates to go through the questions, the question paper booklet shall be distributed
15 minutes before the scheduled time of the exam.

« On completion of the exam i.e. at the scheduled closing time of the exam, the candidates shall be
allowed to carry the question Paper Booklet. No candidate is allowed to carry the Question Paper
Booklet in case he/she chooses to leave the test before the scheduled closing time.

Source: CSIR
(Common Syllabus for Part ‘B & C’)
UNIT-1
Analysis.

<  Elementary set theory, finite, countable and uncountable sets, Real number system as a complete ordered
field, Archimedean property, supremum, infimum. Sequences and series, convergence, limsup, liminf.

% Bolzano Weierstrass theorem, Heine Borel theorem.

<  Continuity, uniform continuity, differentiability, mean value theorem.

™ Head Office: 105-106, Top Floor, Mukherjee Tower, Dr. Mukherjee Nagar, Delhi-110009.
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< Sequences and series of functions, uniform convergence.
< Riemann sums and Riemann integral, Improper Integrals.

% Monotonic functions, types of discontinuity, functions of bounded variation, Lebesgue measure,
Lebesgue integral.

% Functions of several variables, directional derivative, partial derivative, derivative as a linear
transformation, inverse and implicit function theorems.

<  Metric spaces,compactness, connectedness. Normed linear Spaces. Spaces of continuous functions as examples.

Linear Algebra:

Vector spaces, subspaces, linear dependence, basis, dimension, algebra of linear transformations.
Algebra of matrices, rank and determinant of matrices, linear equations.

Eigenvalues and eigenvectors, Cayley-Hamilton theorem.

Matrix representation of linear transformations. Change of basis, canonical forms, diagonal forms,
triangular forms, Jordan forms.

% Inner product spaces, orthonormal basis.
% Quadratic forms, reduction and classification of quadratic forms .

X3

o

®,
o

o,
o

o,
o

UNIT -2

Complex Analysis:

% Algebra of complex numbers, the complex plane, polynomials, power series, transcendental
functions such as exponential, trigonometric and hyperbolic functions.

< Analytic functions, Cauchy-Riemann equations.

< Contour integral, Cauchy’'s theorem, Cauchy’s integral formula, Liouville’s theorem, Maximum
modulus principle, Schwarz lemma, Open mapping theorem.

% Taylor series, Laurent series, calculus of residues.
% Conformal mappings, Mobius transformations.

Algebra:

< Permutations, combinations, pigeon-hole principle, inclusion-exclusion principle, derangements.

< Fundamental theorem of arithmetic, divisibility in Z, congruences, Chinese Remainder Theorem,
Euler’s @- function, primitive roots.

<  Groups, subgroups, normal subgroups, quotient groups, homomorphisms, cyclic groups, permutation
groups, Cayley’s theorem, class equations, Sylow theorems.

< RIings, ideals, prime and maximal ideals, quotient rings, unique factorization domain, principal
ideal domain, Euclidean domain.

< Polynomial rings and irreducibility criteria.
< Fields, finite fields, field extensions, Galois Theory.
Topology:

% basis, dense sets, subspace and product topology, separation axioms, connectedness and compactness.

UNIT -3

Ordinary Differential Equations (ODES):

< Existence and uniqueness of solutions of initial value problems for first order ordinary differential
equations, singular solutions of first order ODEs, system of first order ODEs.

<  General theory of homogenous and non-homogeneous linear ODEs, variation of parameters, Sturm-
Liouville boundary value problem, Green’s function.

Partial Differential Equations (PDES):

< Lagrange and Charpit methods for solving first order PDEs, Cauchy problem for first order PDEs.

™ Head Office: 105-106, Top Floor, Mukherjee Tower, Dr. Mukherjee Nagar, Delhi-110009.
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< Classification of second order PDEs, General solution of higher order PDEs with constant
coefficients, Method of separation of variables for Laplace, Heat and Wave equations.

Numerical Analysis:

< Numerical solutions of algebraic equations, Method of iteration and Newton-Raphson method,
Rate of convergence, Solution of systems of linear algebraic equations using Gauss elimination
and Gauss-Seidel methods, Finite differences, Lagrange, Hermite and spline interpolation, Numerical
differentiation and integration, Numerical solutions of ODEs using Picard, Euler, modified Euler
and Runge-Kutta methods.

Calculus of Variations:

< Variation of a functional, Euler-Lagrange equation, Necessary and sufficient conditions for extrema.
< Variational methods for boundary value problems in ordinary and partial differential equations.

Linear Integral Equations:

< Linear integral equation of the first and second kind of Fredholm and Volterra type, Solutions with
separable kernels.

< Characteristic numbers and eigenfunctions, resolvent kernel.
Classical M echanics:

< Generalized coordinates, Lagrange’s equations, Hamilton’s canonical equations, Hamilton’s principle
and principle of least action, Two-dimensional motion of rigid bodies, Euler’s dynamical equations
for the motion of a rigid body about an axis, theory of small oscillations.

UNIT -4

< Descriptive statistics, exploratory data analysis Sample space, discrete probability, independent
events, Bayes theorem. Random variables and distribution functions (univariate and multivariate);
expectation and moments. Independent random variables, marginal and conditional distributions.
Characteristic20 functions. Probability inequalities (Tchebyshef, Markov, Jensen). Modes of
convergence, weak and strong laws of large numbers, Central Limit theorems (i.i.d. case).

% Markov chains with finite and countable state space, classification of states, limiting behaviour of
n-step transition probabilities, stationary distribution, Poisson and birth-and-death processes.

< Standard discrete and continuous univariate distributions. sampling distributions, standard errors
and asymptotic distributions, distribution of order statistics and range.

< Methods of estimation, properties of estimators, confidence intervals.

%  Tests of hypotheses: most powerful and uniformly most powerful tests, likelihood ratio tests. Analysis
of discrete data and chi-square test of goodness of fit. Large sample tests.

% Simple nonparametric tests for one and two sample problems, rank correlation and test for
independence. Elementary Bayesian inference.

< Gauss-Markov models, estimability of parameters, best linear unbiased estimators, confidence
intervals, tests for linear hypotheses. Analysis of variance and covariance. Fixed, random and
mixed effects models. Simple and multiple linear regression.

< Elementary regression diagnostics. Logistic regression.

< Multivariate normal distribution, Wishart distribution and their properties. Distribution of quadratic
forms. Inference for parameters, partial and multiple correlation coefficients and related tests. Data
reduction techniques: Principle component analysis, Discriminant analysis, Cluster analysis,
Canonical correlation.

<  Simple random sampling, stratified sampling and systematic sampling. Probability proportional to
size sampling. Ratio and regression methods.

% Completely randomized designs, randomized block designs and Latin-square designs.
Connectedness and orthogonality of block designs, BIBD. 2K factorial experiments: confounding
and construction.
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< Hazard function and failure rates, censoring and life testing, series and parallel systems.

< Linear programming problem, simplex methods, duality. Elementary queuing and inventory models.
Steady-state solutions of Markovian queuing models: M/M/1, M/M/1 with limited waiting space, M/
M/C, M/M/C with limited waiting space, M/G/1.

< All students are expected to answer questions from Unit-1. Mathematics students are expected to
answer additional questions from Unit-1l and Ill. Statistics students are expected to answer additional
guestions from Unit-IV.

GATE: Examination Related Information
Pattern of Question Papers and Marking Scheme
Duration and Exam Type:

The GATE examination consists of a single paper of 3 hours duration that contains 65 questions carrying
a maximum of 100 marks. The question paper will consist of only objective questions.

Pattern of Question Papers:

The examination for the papers with codes AE, AG, AR, BT, CE, CH, CY, GG, MA, MN, MT, PH, TF, XE
and XL will be conducted ONLINE using computers where the candidates will be required to select the
answer for each question using a mouse. For all other papers (CS, EC, EE, IN, ME & PI), the candidates
will have to mark the correct choice on an Optical Response Sheet (ORS) by darkening the appropriate
bubble against each question.

In all the papers, there will be a total of 65 questions carrying 100 marks, out of which 10 questions
carrying total of 15 marks are in General Aptitude (GA). The remaining 85 % of the total marks is
devoted to the syllabus of the paper (as indicated in the syllabus section).

GATE 2013 would contain questions of four different types in various papers:

(i) Multiple choice questions carrying 1 or 2 marks each; Each of the multiple choice objective questions
in all papers and sections will contain four answers, of which one correct answer is to be marked.

(i) Common data questions (which are also multiple choice questions), where two successive
guestions use the same set of input data;

(iii) Linked answer questions (which are also multiple choice questions), where the answer to the
first question in the pair is required to answer its successor;

(iv) Numerical answer questions, where the answer is a number, to be entered by the candidate.
Marking Scheme

For 1mark multiple-choice questions, 1/3 mark will be deducted for a wrong answer. Likewise, for 2
marks multiple-choice questions, 2/3 mark will be deducted for a wrong answer. However, for the linked
answer question pair, where each question carries 2 marks, 2/3 mark will be deducted for a wrong
answer to the first question only. There is no negative marking for wrong answer to the second question
of the linked answer question pair. If the first question in the linked pair is wrongly answered or is
unattempted, then the answer to the second question in the pair will not be evaluated. There is no
negative marking for numerical answer type questions.

General Aptitude (GA) Questions

In all papers, GA questions are of multiple choice type, and carry a total of 15 marks. The GA section includes 5
questions carrying 1 mark each (sub-total 5 marks) and 5 questions carrying 2 marks each (sub-total 10 marks).

Question papersother than GG, XE and XL

These papers would contain 25 questions carrying one mark each (sub-total 25 marks) and 30 questions
carrying two marks each (sub-total 60 marks). Out of these, two pairs of questions would be common
data questions, and two pairs of questions would be linked answer questions.

In the ONLINE papers, the question paper will consist of questions of multiple choice type and
numerical answer type. For multiple choice type questions, each question will have four choices for the
answer. For numerical answer type questions, each question will have a number as the answer and
choices will not be given. Candidates will have to enter the answer using a virtual keypad.
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GATE Syllabus

General Aptitude (GA): Common to All Papers
Engineering

1. Verbal Ability: English grammar, sentence completion, verbal analogies, word groups, instructions,
critical reasoning and verbal deduction.

2. Numerical Ability: Numerical computation, humerical estimation, numerical reasoning and data
interpretation.

Syllabus Mathematics

Linear Algebra:

Finite dimensional vector spaces; Linear transformations and their matrix representations, rank; systems
of linear equations, eigen values and eigen vectors, minimal polynomial, Cayley-Hamilton Theroem,
diagonalisation, Hermitian, Skew-Hermitian and unitary matrices; Finite dimensional inner product spaces,
Gram-Schmidt orthonormalization process, self-adjoint operators.

Complex Analysis:

Analytic functions, conformal mappings, bilinear transformations; complex integration: Cauchy’s integral
theorem and formula; Liouville’s theorem, maximum modulus principle; Taylor and Laurent’s series;
residue theorem and applications for evaluating real integrals.

Real Analysis:

Sequences and series of functions, uniform convergence, power series, Fourier series, functions of
several variables, maxima, minima; Riemann integration, multiple integrals, line, surface and volume
integrals, theorems of Green, Stokes and Gauss; metric spaces, completeness, Weierstrass
approximation theorem, compactness; Lebesgue measure, measurable functions; Lebesgue integral,
Fatou’s lemma, dominated convergence theorem.

Ordinary Differential Equations:

First order ordinary differential equations, existence and uniqueness theorems, systems of linear first
order ordinary differential equations, linear ordinary differential equations of higher order with constant
coefficients; linear second order ordinary differential equations with variable coefficients; method of
Laplace transforms for solving ordinary differential equations, series solutions; Legendre and Bessel
functions and their orthogonality.

Algebra:

Normal subgroups and homomorphism theorems, automorphisms; Group actions, Sylow’s theorems
and their applications; Euclidean domains, Principle ideal domains and unique factorization domains.
Prime ideals and maximal ideals in commutative rings; Fields, finite fields.

Functional Analysis:

Banach spaces, Hahn-Banach extension theorem, open mapping and closed graph theorems, principle of uniform
boundedness; Hilbert spaces, orthonormal bases, Riesz representation theorem, bounded linear operators.

Numerical Analysis.

Numerical solution of algebraic and transcendental equations: bisection, secant method, Newton-Raphson
method, fixed point iteration; interpolation: error of polynomial interpolation, Lagrange, Newton
interpolations; numerical differentiation; numerical integration: Trapezoidal and Simpson rules, Gauss
Legendrequadrature, method of undetermined parameters; least square polynomial approximation;
numerical solution of systems of linear equations: direct methods (Gauss elimination, LU decomposition);
iterative methods (Jacobi and Gauss-Seidel); matrix eigenvalue problems: power method, numerical
solution of ordinary differential equations: initial value problems: Taylor series methods, Euler’s method,
Runge Kutta methods.

™ Head Office: 105-106, Top Floor, Mukherjee Tower, Dr. Mukherjee Nagar, Delhi-110009.
Branch Office: 25/8, Old Rajender Nagar Market, Delhi-110060
(INSTITUTE OF MATHEMATICAL SCIENCES) Ph:. 011-45629987, 09999329111, 09999197625

Institute for IAS/ IFoS/ CSIR/ GATE Examinations www.ims4maths.com, www.ims4mathselearning.com || Email:ims4ims2010@gmail.com




12

Partial Differential Equations:

Linear and quasilinear first order partial differential equations, method of characteristics; second order
linear equations in two variables and their classification; Cauchy, Dirichlet and Neumann problems;
solutions of Laplace, wave and diffusion equations in two variables; Fourier series and Fourier transform
and Laplace transform methods of solutions for the above equations.

M echanics:
Virtual work, Lagrange’s equations for holonomic systems, Hamiltonian equations.
Topology:

Basic concepts of topology, product topology, connectedness, compactness, countability and separation
axioms, Urysohn’s Lemma.

Probability and Satistics:

Probability space, conditional probability, Bayes theorem, independence, Random variables, joint and
conditional distributions, standard probability distributions and their properties, expectation, conditional
expectation, moments; Weak and strong law of large numbers, central limit theorem; Sampling
distributions, UMVU estimators, maximum likelihood estimators, Testing of hypotheses, standard
parametric tests based on normal, X2 , t, F — distributions; Linear regression; Interval estimation.
Linear programming:

Linear programming problem and its formulation, convex sets and their properties, graphical method,
basic feasible solution, simplex method, big-M and two phase methods; infeasible and unbounded
LPP’s, alternate optima; Dual problem and duality theorems, dual simplex method and its application in
post optimality analysis; Balanced and unbalanced transportation problems, u -u method for solving
transportation problems; Hungarian method for solving assignment problems.

Calculus of Variation and Integral Equations:

Variation problems with fixed boundaries; sufficient conditions for extremum, linear integral equations of
Fredholm and Volterra type, their iterative solutions.

SAMPLE QUESTIONS

1. Letw,w, w, be subspaces of avector space
V such that w, = w,. Then which one of the
following is correct ?

usual operations
2. The set of all polynomials with real

coefficients of degree < 3

(@ WA W, +W,) =W, +W, AW, 3. Thesetofal x=2t,y=-t,z=4t,;teR

4. The set of all 3x3 matrices having real
entrieswith usual operations

The correct sequence of these vector spaces

in decreasing order of their dimensionsis:

2. Let x,,x, and x, bevectors of avector space @ 1234 (b 2143
© 4213 (d 4321

V over the field F. If r and s are arbitrary ] 3 )
| 4. Consider the following assertions:
elements of F and the set {x,x,,rx +s¢,+x;} IS 1. Rank (ST) = Rank S=Rank T

(b) V\&ﬁ(W2+W3)=W3+(WlﬁW2)
(C) W1U(W2+W3):W2+W1UW3
(d) None of the above

linearly dependent, then {x,,X,,X,} is: 2.

(@) linearly dependent set
(b) anull set

(c) linearly independent set
(d) None of the above

Rank (ST) =Rank S, if T isnon singular
3. Rank (ST)=Rank T, if Tisnonsingular
where S, T:V — V are linear transfor-

mations of afinite dimensional vector space.
Which of these is/are correct

3. Consider thefollowingvectorspacesover theredls (@ 1Only (b) 20Only
1. The set of all complex numbers with ( 1&2 (d) 2&3
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5. Consider the linear transformation

1 a 1 a
T:R* - R* givenby © Zad= @ Zad3
T(xy.zu)=(xy,0,0v(x,y,zu) eR* 1 1+ 2-i
Then which one of the following is correct 10. Let M=|1=-i 2 3+il.If
(@ Rankof T> Nullity of T 24i 3-i 3
(b) Rank of T =Nullity of T=3
() Nullity of T>Rank of T x V., z
(d) Rank of T=Nullityof T=2 B=lx v, 2
6. If Visthereal vector space of all mappings 2 02 ’
from RtoR, V,={feV/f(=x)=f(x)} 0%
and V,={feV/f(-x)=—f(x)}, then cAR R 4
which one of the following is correct where | %2 |'| Y2 | and | % | are linearly
(8 Neither V, norV, isasubspace of V. %) Vs &
(b) V, isasubspace of V, but V,is not a independent eigenvectorsof M, thenthemain
subspace of V. diagonal of the matrix B-*MB has
(c) V,isnot asubspace of V, but V, is a (@ exactly onereal entry
subspace of V. (b) exactly two real entries
(d) BothV,, andV, are subspaces of V. (c) exactly threereal entries
7. Consider thefield r of real numbersand the (d) noreal entry
following spaces: 11. Let A bea 3x3 matrix with eigenvalues 1, -1
1.  Set of real valued functions on [0, 1] and 3. Then
1 (@ Az+Aisnon-singular
having discontinuity at X=§ : (b) AZ-Alsnon-singular
(c) A2+ 3Aisnon-singular
2 {(x, y) e R?/x> o} (d) A2z-3A s non-singular
Which of the above is/are vector spaces(s)? 12. sz;ﬁ‘ :real matrix A is diagonalizable if and
(@ 10nly (b) 2 0Only

(@ (trA)>’<4DetA
(b) (tr A)>>4DetA.
() (trA)?=4DetA.
(d) TrA=DetA.

(c) Bothl1& 2 (d) Neither 1 nor 2
8. The determinant of the matrix

100002 13. Theminimal pol ial of th ed i
010020 3. eminimal polynomia of the 3x3 real matrix
001200 a 0 o0
002100 0 a 0]is
020010 0 0 b
2 00001
(@ (X-a)(X-b) (b) X-a)?(X-
@ o (b) -9 b)
() -27 d 1 © (X-ap(X-b) (d) (X-a) (X-by
14. Let V be the subspace of R® spanned by
100 -2 u=(11Y) and v=(LL-1) . The orthonormal
: 1o 10 o2 basis of V obtained by the Gram-Schmidt
9. Theeigenvaluesof thematrix iare process on the ordered basis (u,v) of V is
001 ——
600 a (iii}[éz_ﬂj
@ (BB Es s
a landa b land -a
@ ®) (b) {(1,1,0), (10,1}
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15.

16.

17.

18.

19.

Let 5 = ¢*/® and the matrix

(1 a a? a°® a*]
0 a a®’ a® a*
M=0 0 a®? a® a*
0 0 0 a® a*
00 0 0 a*

Then the trace of the matrix | 1 M 4 m2 IS

@ -5 (b) 0
(9 3 (d 5
Let
1 1+i 2 9
M = 1-i 3 4 7-i Then
=2 4 5 i
9 7+i - 7

(8 M has purely imaginary eigen values

(b) M isnot diagonolizable

(c) M haseigenvalueswhichareneither rea
nor purely imaginary

(d) M hasonly rea eigen values

Which one of the following group is simple?
@ S (b))  GL2R)
(© zZ,xz, (d) A,

Let M denote the set of all 2x2 matrices over
the reals. Addition and multiplication on M
are asfollows:

A=(a;) and B=(b;), then A+B=(c,),where

c,=a +b, and AB=(d;) where

dij =a;b, Then which one of the following

isvalid for (M,+,+)?

(@ Misafield

(b) Misanintegra domainwhichisnot afield

(c) M isacommutativeringwhichisnotan
integral domain

(d) M isanon-commutative ring

In (Z,+),nZ denotes the subgroup of all
integral multiplesof n. If PZ = jZ nKZ, then

20.

21.

22.

23.

24.

what is P equal to ?

@ jk (b) j+k

(© LCMofj&k (d) GCDof j & k
Which one of the following group is cyclic ?
@ Z,xZ, (b) Z, xZg

(C) Z4><Zzs><Z6 (d) ZZZXZHXZBS

Let G={neZ:1<n<55gcd(n,56) =1} be
amultiplicative group modulo 56.
Consider the sets

S ={1,9.17,25,33,41} and

S = {115, 29, 43}
which one of the following is TRUE ?
(@ S isasubgroupof Ghut S, isNOT a

subgroup of G.

S, is NOT asubgroup of G but S, is a
subgroup of G.

(c) BothS & S, subgroupsof G

(d) Neither S nor S, isasubgroup of G.
Consider the aternating group

(b)

A, ={s €S,:s isan even permutation}
which of the following is FALSE ?

(@ A, has12elements

(b) A, has exactly one subgroup of order 4.
(c) A, hasasubgroup of order 6.

(d) Number of 3cyclesinA,is8.

G isagroup of order 51. Then which one of
the following statement isfalse ?

(@ All proper subgroups of G are cyclic
(b) If G has only one subgroup of order 3
and only one subgroup of order 17, then
Giscyclic

G must have an element of order 17.

If Gisabelian then thereexists no proper
subgroup H of G such that product of al
elements of H is Identity.

Let M, (R) bethering of all 3x3 real matrices.

If 1,3 < M,(R) aredefined as

(©)
(d)

(a b c)
0 0 OllabceRy,
000

(a 0 0)
3= Lb 0 0J|a,b,CeR,
c 0O
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25.

26.

27.

28.

29.

then,

(@ lisarightideal and Jaleft idea
(b) 1and Jareboth left ideals

(c) IlandJareboth right ideals

(d) lisaleftideal and Jaright idea

Let F,, F, and F, be finite fields of 4, 8 and
16 elements respectively. Then,

(@ F,isisomorphicto asubfield of F,

(b) F,isisomorphicto asubfield of F

(c) F,isisomorphictoasubfield of F

(d) none of the above

Let G be the group with the generators a and
b given by

G :<a,b:a4 =b?=1ba= a‘1b>

If Z(G) denotesthecentreof G then G/ Z(G)
isisomorphic to

(@) thetrivial group

(b) C,, thecyclic group of order 2

(c) CxC, (d C,

Let | denote the ideal generated by
X'+ 33+ 3%+ x+11n Z,[x] and F = Z,[x]/1.
Then,

(@ Fisaninfinitefield

(b) Fisafinitefield of 4 elements

(c) Fisafinitefield of 8 elements

(d) Fisafinitefield of 16 elements

Let R={a,+a,i+a,j+ak:a,a,a,a;ecZ;}
be the ring of quaternions over Z,, where
i2=j?=K’=ijk=-1; ij=—ji=k jk=-K =i
ki=—ik=j. Then,

(@ Risafield

(b) Risadivisionring

(¢) Rhaszerodivisors

(d) none of the above

Let ab,ceZ be integers. Consider the
polynomial p(x) = x® +12ax + 34bx + 43c.
€

p(x) isirreducible over R if and only
if p(x) isreducible over C.

(b) p(x) isirreducible over r if and only
if p(x) isirreducible over Q.

() p(x) isirreducible over 7 if and only
if p(x) isirreducible over Q.

(d) p(x) isirreducible over Q if and only

if p(x) isirreducible over C.

30.

31.

32.

33.

35.

36.

The number of idealsin thering R2|x| is
(x*-1)

@ 1 (b) 2

(c) 3 (d 4

A cyclic group of order 60 has

(@) 12 generators (b) 15 generators

(c) 16 generators (d) 20 generators

Which of the following is false?

(@ Any abelian group of order 27 iscyclic.
(b) Any abelian group of order 14 iscyclic.
(c) Any abelian group of order 21 iscyclic.
(d) Any abelian group of order 30 iscyclic.
Consider the following statements:

S1) Every group of prime order must be
cyclic.

Every group of prime order must be
abelian.

Every group of prime order hasonly one
subgroup other than itself.

Which of the following is awaystrue?

(8 Sland S2aretruebut S3isfalse.

(b) S2and S3 aretruebut Slisfalse.

(c) Sland S3aretruebut S2 isfalse.

(d) S1,S2and S3 aretrue.

(e) None of the above.

The number of solutions of X° =1(mod163) in

S2)

3)

Z g5 1S

@ 1 (b) 2

(9 3 (d 4

Pick out the correct statements from the
following list:

(@ A homomorphic image of a UFD
(unique factorization domain) is again
aUFD.

The element 2 c7[\/-5] is irreducible

in Z[J/-5].
Unitsof thering Z[/—5] aretheunitsof 7.
the element 2 is a prime element in

ZIN-5].

Pick out the true statement(s):

(@ Theset of all 2x2 matriceswith rational
entries (with the usual operations of
matrix addition and matrix
multiplication) is a ring which has no
nontrivial ideals.

(b)

©
(d)
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(b) Let R=C[0,1] be considered as aring | 40. Let R=Q[x]/| wherel is the ideal generated
with the usual operations of pointwise by 1+ 2. Lety to the coset of xin R. Then
addition and pointwise multipliction. Let o )

(@ y*+1isirreducible over R.
| ={f:[0]>R|f(1/2)=0}.
Then | isamaximal ideal. (b) y2+y+1 isirreducible over R.

() LetRbeacommutativeringand let Pbe (©) y?-y+1isirreducible over R.
aprimeieal of R. Then R/Pisanintegral . )
domain. (d) y*+y?+y+1isirreducible over R.

37. Pick out the cases where the given subgroup | 41. For thelinear programming problem

H isanormal subgroup of the group G Maximize z=x, +2x,+ 3%, —4x,

(8 Gisthegroupof all 2x2 invertible upper . I
triangular matrices with real entries, SUbject 1o 2x+3% =% =%, =15
under matrix multiplication, and H isthe 6X + %, + % —3x, =21
subgroup of all such matrices (a”) such 8X, + 2X, + 3X, — 4x, =30
that a,,=1. >0

(b) Gisthegroup of all 2x2 invertible upper %% %,= _
triangular matrices with real entries, X =4X%=3X%=0x=21S
under matrix multiplication, and H isthe (&8 anoptimal solution
subgroup of all such matrices (a”) such (b) adegenerate basic feasible solution
thata =a,,. (c) anon-degenerate basic feasible solution

(¢) G isthe group of all nxn invertible (d) anon-basic feasible solution
matrices with real entries, under matrix | 42. Which one of the following is TRUE ?
multiplication, and H is the subgroup of (a) Every linear programming problem has
such matriceswith positive determinant. afeasible solution.

38. Pick out the cases where the given ideal isa (b) If alinear programming problem has an
maximal ideal. optimal solution then it is unique.

(@) Theidea 157in 7. (c) The union of two convex sets is

. ) ) necessarily convex.

(b) Theidea 1 ={f:f(0)=0} inthering , ,

(d) Extremepointsof thedisk x?+y? <1 are
C[0Y of all continuous real valued ' _ .
functions on theinterval [0, 1]. the pointson the circle x* + y* =1,

() Theideal generated by 3+ x+1 inthe | 43. The bilinear transformation w=27/(Z-2)
ring of polynomials Fj[x], where F, is maps {Z:|2-1<1} onto

' thefield of thrge elgments. ' (@ {w:Rew<0} (b) {w: Imw> 0}
39. Which of the following integral domains an

Euclidean domains? (©) {w:Rew>0} (d) {w:|w+2/<1}

€) Z[\/—_3]= {a+ bv-3:ab ez} 44. Let f:C—C beacomplex valued function of

(b) Z[X] theform f(x,y)=u(x,y)+iv(x,y),

Suppose that u(x, y) = 3x°y.
n
0 RxXC|={f=)ax eR[x:a=0 Then
© [ ] { izzola D } (& f cannot be holomorphic on ¢ for any
choiceof v.
X v] _ (b) fis holomorphic on ¢ for a suitable

(d) @) Yl where x, y are independent choice of V.
variablesand (2, x) istheideal generated (¢) fisholomorphicon ¢ fordl choicesof v.
by 2 and x ’ (d) uisnot differentiable
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dz
. L= . S=10 ‘n=12,...;.
45. Let (-[z(z—l)(z—Z) 47. Let S=| }U{4rl+7 n=1 } Then the
h _ number of analytic functions which vanish
WereCr={2e(C.|z|=r},r>0. only on Sis
Then (@ inifinite (b) O
@ I,-2piifre(23) (© 1 (d) 2
1 48. Consider the function
(b) I =5 if re(0,3) f(x):cos(\x—5\)+sin(\x—?4)+\x+10\3—(\x\—4)2
() 1. =—2pi if re(2) At which of the following points is f not
, differentiable?
d I,=0ifr>3
@ 1 | @ x-5 (b) x-3
46. Let fn,gn:[0,1]—> R be defined by (C) x=-10 (d) x=0
f (X)) =x*(1-x*)"" and 49. Which of thefollowing is/are true?
X+Yy logx+logy
_ N (@ log < for al x,y>0.
9.(¥) 210) for ne 2 2
Xty X Yy
Then, on[0, 1], (b e? <£te for all x,y> 0.
(@ nZ:; fa(X) converges uniformly but not © gp Xty _snx+sny . Xy 0.
2 2
36,09 R
=i (@ g —=max{X.y| for al xy>0
o andal k>1.
(b) Zgn(x) converges uniformly but not | 50. Which of the following is/are correct?
n=1

n-1
if(x) €) (1+%] —>easn—w
n=1

n

1
- - (b) [1—— —>easn— .
(© both > f.(x) and 9.9 converge n-+
n=1 n=1
uniformly (© [1+ %j —>easn— owo.
(d) neither D fa(x) nor > g,(¥) )
n=1 n=1 (

1
converges uniformly @ (1~ Fj —easnow
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- LASS SCHEDULE N

The classroom coaching will be conducted at Mukherjee Nagar (New Delhi) Centre. The
duration of the entire course is 5 months. This particular course is punctuated for catering
the need of students who are going to appear for CSIR-NET. For those aspirants who will
appear for GATE examination, their course will also be finished within the same time
frame as they will get ample time for revision. The classes will be held in live environment
keeping an eye on each and every individual/ aspirant so that they can get the best out of
it. The interacting classroom session will have its repercussions manifold. The timings for
the class and other requisite things will facilited to the aspirants at the time of admission.

Salient Features of Classroom Coaching
« Dalily 4hrs. class
« Proper strategy and guidance in answer writing skill with the short-cuts.
+« To the point and very effective study material.
«»+ Proper coverage, conceptual and in depth analysis of the syllabus.
+« Individual interaction and feedback.

« Every week one module-wise test equipped with doubt session, feedback and
one-to-one interaction.

«» Final Mock test series will be conducted for the revision.

R/

% Time-to-Time interaction with successful candidates.

- ADMISSION PROCEDURE N

The aspirants who want to be the part of our institute, they can take admission by depositing
Rs. 15000/- as registration fee to book your seat either in cash or through demand draft
(DD) in favour of IMS (institute of mathematical sciences) payable at New Delhi. The
balance fee must be submitted atleast on or before 3 days the commencement of classes.
Ifitis possible, you can also deposite full fee through DD/Cash. Seats are limited, therefore
the candidates are requested to take admission as soon as possible and reserve their
seat in advance within the stipulated time so that they should not have to face any problem
in admission. Once the seats will be filled, no admission will be entertained.
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INSTITUTE OF MATHEMATICAL SCIENCES

The following Book List is Being Recommended

by IMS

NAME OF THE TOPIC

- Real Analysis

NAME OF THE AUTHOR

(i) H.L.Royden
(ii) S.C.Malik and Savita Arora
- Linear Algebra () Hoffman and Kunze

(ii) Schaum Series (3000 Solved
Problems Book)

- Complex Analysis (i) Schaum Series
(ii) R.V.Churchill
- Algebra (i) JosephA.Gallian
(ii) I.N.Herstein
- Topology (i) G.F.Simmons
- Ordinary Differential Equations (i) G.F.Simmons
(ii) M.D. RaiSinghania
- Partial Differential Equations (i) Ian.Sneddon
(ii) M.D.RaiSinghania
- Numerical Analysis (i) Jainand Iyengar
- Calculus of Variations (i) A.S.Gupta
- Linear Integral Equations (i) Shanti Swarup
= Classical Mechanics (i) Gupta Kumar Sharma
- Statistics (i) S.C.Gupta
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