
\l

FULL MARKS:80

Efght questions will be

Question number 1 is

UNIT I
Linux - The Operating Sy
reiationship to Unix,
processes (an overview), ux Security

UNIT II
The Ext2 and Ext3 File sys

permissions. User
deleting): using the com iine and GUI tools

UNIT III
Resource Management in I 

r

Ctrtk\

F.C2.2 Operating System: Linux

TIME:3 hours

ulsory consists of fen short answer type questions each of two marks

covering entire syllabus uniformly

Linux history, Linux features, Linux distributions, Linux's
of Linux architecture, Installation, Staft up scripts, system

(2 questions)

General Characteristics of, 'fhe Ext3 File system, file
Types of users, the powers of Root, managing users (adding and

(3 questions)

file and directory management, system calls for files Process
es, FIFOs, System V IPC, Message Queues, system calls for
t, library and system oalls for memory.

6 (2 questions)

, 2nd Ed., Pearson

a Nutshell,6th Ed..

,2004
O'Reilly Media, 2009
6. Neil Matthew , Richard Stones, Alan Cox, Begirudng Linux
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out of which candidates are required to answer/our questions.

IPC:

Books
l. Arnold
Education,
2. CoxK, Red Linux Administralor's Guide, PHI, 2009.

q1 b

n L--
wffT \!

q-

ke



Lt'

FULL MARKS:80 I TIME: 3 hours

Eight questions will be set out of which candidates are required to answer/our questions.

Question number 1 is compulsory consists of ten short answer type questions each of twomarks
covering entire syllabus uniformly

UI\IT I
OOP Paradigrr: Comparisolt of Prograrnnring paradigrns, Clraracieristics of Object-Oriented
Programming Languages, Object-based programming languages C++: Brief History of
Q+*,Structure of a C** program, Difference between C and C++ - cin, cout, new, delete
operators, ANSI/lSO Standard C++, Colnments, Working with Variables and const eualifiers.
Enumeration, Arrays and Pointer.

(2 questions)

UNIT II
Implementing oops concepts in C++ Objects, Classes, Encapsulation, Data Abstraction,
Inheritance, Polymorphism, Dynarnic Binding, Message Passing, Default Parameter Value,Using
Reference variables with Functions.

(2 questions)

IJNIT III
Abstract data types, Class Component, Object & Class, Constructors Default and Copy
Constructor, Assignment operator deep arrd shallow coping, Access rnodifiers - private,
publicand protected. Implementing CIass Functions within Class declaration or outside the Class
declaration, instantiation of objects, Scope resoiution operator, Working with Friend Functions,
Using Static Class members. Understanding Compile Time Polyrnorphism function overloading
Rr.rles of Operator Overloading (Unary and Binary) as member function/li"iend function,
Implementation of operator overloading of Arithmetic Operators, Overloading
Output/lnput,Prefix/ Postfix Increment and decrernent Operators, Overloading compatisolr
operators, Assignment, subscript and function call Operator, concepts of namespaces.
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GE 1.1 Object Oriented Programming in C++
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(3 questions)

tf, '

Books Recommended
1. A. R. Venugopal, Rajkumar, and T. Ravishanker,Mastering C++, TMIJ, 1997.
2. S. B. Lippman and J. Lajoie, C++ Primer, 3rd Ed., Addison Wesley, 2000.
3. Bruce Eckel, Thinking in C**,2nd Ed., President, Mindview Inc., Prentice Hall.
4. D. Paras ons, Object Oriented Programming with C++, BPB Publication.
5. Bjarne Stroustrup , The C++ Programming Language,3rdEd., Addison Welsley.

I
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G81.2 Finite Element Methods

FULL MARKS: 80 TIME: 3 hours

Eight questions will be set out of which candidates are required to answer/our uestions.

of two marks
covering entire syllabus uniformly

UNIT I
Introduction to finite eiement methods, compari
weighted residuals, collocations, least squares.

son with finite diffetence m Methods of

( 1 questions)

Applications to solving sirnple problems of ordinary differential ations
( I questions)

ly, solution of

(2 questions)

Linear, quadratic and higher order elements in one dirnens and assemb
assembled system

UNIT II
Simplex elements in two and three dimensions, quadratic triangular elements, rectangular
elements, serendipity elements and isoperimetric elernents and their assernbly, discretization with
curved boundaries

( i questions)

, 
Interpolati on functi ons, n u merical integration.

UNIT III
Solution of one dimensional heat and wave equation and solution of two dimensional Laplace
equation under different Geometric conditions.

Books Recommended
1. J.N. Reddy, Introduction to the Finite Elenrcnr Methods, Tata McGraw-Hill, 2003.
2. K.J. Bathe, Finite Element Procedur.es, Prenticc-Hall, 200 l.
3. R.D. Cook, D.S. Malkus and M.E. Plesha, Concepts and Applications of Ftn.ite Element
Analysis,john Wiley and Sons, 2002.
4. Thomas J.R. Hughes, The Finite Element Methocl; Linear Static and Dynantic Finite Element
Analys is, Dover Publ ication, 2000.
5. George R. Buchanan, Finite Element Analysis,McGraw Hill, 1994.
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Question number 1 is compulsory consists of ten short answer type questions
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GE 1.3 CACULUS (except mathematics hons.)
FULL MARKS:80 TIME: 3 hours

Eight questions will be set out of which candidates are required to answer/our questions.

Question number f. is compulsory consists of ten short answer type questions each of two marks
covenng entire syllabus uniformly

UNIT I
Lirnit and Continuity (e and 6 definition), Types of discontinuities, Differentiability of functions,
Successive differentiation, Leibnitz's theorem, Partial differentiation, Euler's theorem on
homogeneous functions.

(2 questions)

UNIT II

(2 qr,restions)

UNIT III
Redr,rcti on formu lae, length

Vector d ifferentiation, curl,

l

!
l

o

id

Books Recommended

G.B and R.L.
2. M.J G.L.

3. H. Anton,l.
Singapore,
4. R. Courant d F. John,
Verlag, New Y Inc., 1989

f curves, volume and area of surface of revolution

ivergence and gradient.
(2 questions)

(1 question)

Education, Delhi, 2005.
Ed., Dorling Kindersley (lndia) P

i,2007
Davis; Calculus, Jth Ed., John Wiley and Sons (Asia) P. Ltd.,

lo Calcultts and Anabt,yls (Volumes I & II), Springer-

olrtIt
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GE2. I Mathematical Finance
FULL MARKS:80

TIME:3 hours

of two marks

UNIT II (4 questions)

Asset retltrn, short sell ing, portfolio return, (brief introduction to tion, variance,
covariance and ), random returns, portfolio mean return and variance, diversifi cation,
porlfolio diagram, feasib le set, Markowitz model review of I-agrange multipliers for 1 and 2
constraints), Two fund theorem, risk free assets, O ne lund theorem, capital market line, Sharpe
index. CapitalAsset Pricing Model (CAPM) , betas ofstocks and os, security market line,
use of CAPM in investment analysis and as a pricing formula, Jensen's ihdex.

(3 questiorrs)

Books Recommended
1. David G, Luenberger, Inuestment Science, Oxford University Press, Delhi, 1998
2. John C. Hull, Options, Futures and Other Deriyative,s, 6th Ed., Prentice-Hall India. Indian
reprint, 20A6.
3. Sheldon Ross , An Elementaty Introduction to Mathematical ,2nd Ed.. Cambridge
University Press, USA,2OO3

I

L

)'(

Question number 1 is compulsory consists of ten short answer type questions each
covering entire syllabus uniformly
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IRR. Bonds,
rates: spot and

r-v

\Btj",tk-
4rlrr k*

I /

.\L
t



'rJ 
,

G82.2 Econometrics

TIME: 3 hours
FULL MARKS: 80

Eight questions will be set out of which candidates are required to answer/our questions'

euestion number 1 is compulsory consists of ten short answer type questions each of two marks

covering entire syllabus uniformly

UNIT I
Statisticai Concepts Normaltdistribution; chi-square, t and F-distributions;estimation of

f uru,r.t"rr; proplrties of estimators; testing of hypotheses: def ing statistical hypotheses;

distributions of test statistics; testing hypot"heses ,Ltut.a to population parameters; Type I and

Type ll errors; power of a test; tests foi comparing parameters from two samples'
(2 questi

UNIT III
Violations of Classical A
ireteroscedasticitY; serial

(1 question)

Specifi cation AnalYsis Om

specification errors.
ion of a relevant variable; inclusion of irrelevant variable; tests of

(1 question)

Books
1. Jay

nded

cal Statistics, Prentice Hall, 1992

orris L. Marx, Art Introductiort lo htfathemati cal Statistics and its

,

,2011
Porter , Essentials of Econometrics,McGtaw Hill,4th Ed

49
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Applications,
4. D. N. and

International
5. Christopher
Indian edition.

, Introduction to Ecottomelrics, Oxford University Press, 3rd Ed.,

Cengage Leaming,2010.

\{tnp>

UNIT II
Simple Linear Regression Model: Two Variable case Estimation of model by n'rethod of

ordinary least squares; properties of estimators; goodness of fit; tests of hypotheses; scaling and

units of measllrement; .onha"nce interuals; Gauss-Markov tlteorem; forecasting'
(3 questions)

b
Lrl I
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G82.3 Differential equations (except mathematics hons.)
FULL MARKS: 80

Books Recommended

TIME:3 hours

Eight questiohs will be set out of which candidates are required to answer/our uestions

Question number 1 is compulsory consists of ten short answer type questions each of two marks
covering entire syllabus uniformly

UNIT I
First order exact differential equations. Integrating factors. rules to
First order higher degree equations solvable for x, y, p. Methods for
differerrtiai equations. Basic theory of linear di fferential eq its properties
Solving a differential equation by reducing its order

UNIT II
(2 questions)

Linear homo genous equations rvith constant coefficients, Linear homogenous equations,
The method of variation of parameters, The Car"rchy- Eu ler equation, Sim uitaneous differential
equations, Total differential equations

(3 questions)

iq
l

UNIT III
Order and degree of partial differential equations, Concept of linear and non-linear partial
differential equations, Formation of first order partiaI differerrtial equations, Linear partial
differential equation of first order, Lagrange's method, Charpit's method.

(2 questions)

Wiley and Sons, i984.
, McGrarv-Hill, International Edition,

6'
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1. Shepley L. Ross, Dilferential Equations, 3rd Ed.,
2. I. Sneddon, Elemenls oJ'Partial Dif.ferential Equattctn,r
1967.
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Question number 1 is compulsory consists of ten short answer type questions each of twomarks

UNIT I 
overing entire syllabus uniformly

Public Key Cryptography Principles & Applications, Algorithms: RSA, Message Aut6errtication:
one way Hash Functions: Message Digest, MD5, SHAI. Public Key lifrastru"Tur", nifi;;i-' 

"'
s i g,atures. Di g ital Certi fi cates. certi fi cate Authorities.

UNIT II (2 queslions)

Network Attacks: Byfter Overflow, IP Spoofing. TCP Session Hijacking. Sequerrce Guessing.
N.etwork Scanning: ICMP, TCP sweeps, Basic Port Scans; Deniai of Seivice Attacks: SyN
Flood, Teardrop attacks, land, Smurf Attacks.lP security Arciritecture: Overview, Authentication
header, Encapsulating Security Pay Load. cornbining Security Associations, I(ey M",1rg",";rr.
\zirtual Private Network Technology: Tunrreling using IpsEC.

,NIT III 
(3 questions)

n.qrir.*.ttts, Secure Socket T.ayer, and Secure Electronic Transactions, Network Management
Security: Overview of SNMP Architecture- SNMPVl, SNMPV3.Firewall Characteristics a
Design Principles, Types of Firewalls: Packet Filtering Router, Application Level Gateway or
Proxy, Content Filters, Bastion'Host.

TIME: 3 hours

Eighf questions will be set out of which candidates are required to answer/our questions.

(2 questions)

Books Ilecomn
1. W. Stallings,
2000.
2.TCP/lP Proto
McGraw Hill.
3. W. Stallings,
Education, 2001

nended

iNen,orht security Es.sential.s; Aitplicarion & srandard,i pearson Education,

pol suite , Behrouz A. Forouzan, Data.comrnunicotion and Nehrtorking,Tata

Cryp t o gr ap hy an d N e tu, o r k S e c ur i ty, P r i n c i trt I e s , Pearson
)

I tt @ryk
\
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9..I3.1 C.yptography and Network Security
FULL MARKS: 80
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FULL MARI(S: 80 TIME: 3 hours

Eight questions will be set out of which candidates are required to answer/our questions.

Question number 1 is compulsory consists of ten short answer type questions each of two marks

covering entire syllabus uniformly

UNIT I
Overview of Security: Protection versLls security; aspects of security-data integri,ty, data

avaiiability, privacy; security problems, user authentication, Orange Book.
(1 questions)

Security Threats: Program threats, worrrs, viruses, Trojan horse, trap door, stack,and buffer over
t'lorv; system threats- intruders; communication threats- tapping and rpiracy. ,

(2 questions)
UNIT II
Cryptography: Substitution, transposition ciphers, symmetric-key algorithms-Data
EncryptionStandard, advanced enoryption standards, public key encryption - RSA; Diffie-
Hellman key exchange, ECC cryptography, Message Authentication- MAC, hash functions.

(2 questions)
UNIT III
Digital signatures: S5zmmetric key. signatures, public key signatures, message digests, public key
in lrastructures.

anisms: Intrusion detection, ar-rditing and logging, tripwire, system-call

(1 questions)

and Neltuork Securily Principles and Practices, 4th Ed., Prentice-

, SecrLrity in Contpr,ttirtg , 3rd Ed., Prentice-Hall of India, 2007
John Wiley and Sons, NY, 2002

Seberry, Ftmdantentals r$' Contputer Security, Springer-

k Securily,, Springer, 2007
'ion Security: Principles and Practices, Pearson

2006.

Vcrye,-/
lrl-rr,
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GE 3.3 Real analysis (exc

FULL MARKS: 80

b[ )

TIME: 3 hours

Eight questions will berset out of which candidates are required to answer/our questions

Question number 1 is compulsory consists of ten short answer type questions each of two marks
covering entire syllabus uniformly

UNIT I

Finite and inflnite sets, examples of countable and uncountable sets. Real lilre, bounded sets,
sLlprema and infima, cotnpleteness property of I{. Archimedean property,ol'lL, intervals. Concept
of cluster points and statement of Bolzano-Weierstrass theorem.

(2 questiorrs)
UNIT II
Real Sequence, Bounded sequence, Cauchy convergence criter:ion for sequences. Cauchy's
theorem on lirnits. order preservation and squeeze theorem, monotone sdquences and their
convergence (monotone convergence tlleorem lvithout proof)' 

(2 questions)

UI\IT III
Infinite series. Cauchy convergence criterion for series, positive term series, geometric series.
comparison test, convergence bf p-series, Root test, Ratio test, alternating series, l,eibnitz'g test
(Tests of Convergence without proof). Definition and examples of absolute ancl conclitional
convergence.

(3 questions)

Books
M.Ap l. Calculus (Vol. I), John Wiley and Sons (Asia) P. Ltd,, 2002

2. R.G. Bartle dD.R Sherbert, Introduction tct lleal Anal1t5i,1, John Wiley and Sons (Asia) P
Lrd.,2000.
3. E. Fischer,
4. K.A. Ross,
Mathematics,

Real Analysis, Sprirrger Verlag, 1983
entary Anabtsis- The Tlteory of Calculus Series- Undergraduate Texts irr

Verlag. 2003

(tlv
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FULL MARKS: 80

Question number 1 is compu

UNIT I

G84.1 Applications of Algebra

lsory consists of fen short answer type questions each
covering entire syllabus uniformly

ITIME: 3 hours

ns.

marks

Efght questions will be set out of which candidates are required to answer/our
I

0Ui

rof two

Balanced incomplete brocr< designs (BIBD): definitions and resurts,
construction of BIBD from difference sets, construction of BIBD us
difference set famiries, construction of BIBD fi.orn finite fields.

U]\IT II )
coding Theory: introduction to error correcting codes, linear cods,
matrices, m inimum distance.

symmeLry groups a,d coror patte,rs: review of permutation groups,
action of a gror-rp on a set; colouring and colourihg patterns. ' :-'

eckchparityand'ator

groups of symmetry arrd

( i questions)

UNIT III
Special types of matrices: idempotent, n ilpotent, involution, ection tri diagonal matrices,circulant matrices, Vandermon de matrices, Hadamard tion and doubly
stochastic matrices, Frobenir-rs- K6nig theorem, Birkhoff ve Semi-definite
rnatrices : positive serni-defirrite matrices, ite matrix, a pair ofpositive semi-definite matrices, and their Symmetric matrices andquadrati c forms: diagonalization of syrn metric matrices, quadratic constrained
optimi zation, singular value decornposi tion, and applications to

(1 questions)

Books Recommended
1. I. N. Herstein and D. J. Winter, primer on
Nera, York, 1990.

Lin e ar A I gehra, Macrn illan Publ ish ing Cornpany,

YC""rq--EIff, &,P

"6'\ \\LL .0 [, IK @
LYIL lt?

54

2L
)/

UNIT

and its

(1 questions)

processing and statistics,
(2 questions)
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FULL MARKS: 80

Eighf questions will be set

Question number 1 is compul

I]NIT I

Binomial theorem, Mu

generating

John Wiley & Sons, 1986
ndustan Book Agen cy, 2013.

cs, 5th Ed., Pearson Education Inc., 2009

TIME: 3 hours

uestions.

of two marks

without
ions, Stirl numbers

Inversion formulae
( 1 questions)

models, Solution of recurrence reiations,

( 1 questions)

Soiutions by

(2 questions)

tatives, Polya theory of counting:Necklace
of a permutation group, Poiya's theorems ancl their

(1 questions)

designs: r BIBDs, Symmetric designs.
(2 questions)

Cambridge University

rESS,
' jr;:-

I
&^,")r./
r\\(

Brualdi

k

dF/

GN4.2 Combinatorial Mathematics

I

Basic counting

Principle of Inclusion

models, Caiculating

UNIT II

East-West Press 1985.

,/1
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2. S. R. Nagpaul and S. K. Jain, T'opics in Applied Abslract Algebra, Thomson Brool<s and Co1e,

'ions of Ah,stracl Algeltra tpillr3. Richard E. Klima, Neil Sigmon, Ernest Stitzinger, Applicar
Maple, CRC Press LLC, Boca Raton, 2000. \

4. David C. Lay, Linear Algebra and its Applications. 3rd Ed,, Pearson Education Asia, Indian
Reprint, 2007.
5. Fuzhen Zhang, Matrix lheorry, Springer-Verlag Nerv Yotk, lttc., New York, 1999.
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GE 4.3 Algebra (except mathematics hons.)

FUtL MARKS:80 TIME:3 hours

Eight questions will be set out of which candidates are required to answer/our questions.

euestion number 1 is compulsory consists of ten short answer type questions each of two marks

covering entire syllabus uniformly

UNIT I

Definition and examples of groups, examples of abelian atrd non-abelian groups. the group Znof

iltegers uncler acldition modulo n and the group U(n) of units under rnultiplication modulo n,

complex roots of unity, introduction to cyclic group.
(2 questions)

UNIT II
Subgroups, cyclic subgroups, the coucept ofa subgroup generated by a subset and the

comm.rtator subgror.rp 6f gior-rp, examples of subgroups including the center of a gror-rp' Cosets.

lndex of subgroup, Lagrange'i theorem, order of an element, Normal subgroups: their definition,

examples, and characterizations, Quotient groups.

(3 questions)

UNIT III
Definition and examples of rings. examples of commutative and non-commutative rings: rings

fronr number systems, Znthe ring of integers modulo n, ring of real quaternions, rings of

matrices, polynomial rings. and iings of contit'tuous functions. Subrings and ideals, Integral

domains and fields, examples of fields: Zrr, Q, R. and C'

(2 questions)

Books Recommended
1 . John B. Fraleigh , A First Course in Abstracl Algebra, Tth Ed., Pearson, 2002'

2. M. Artin , Abstracl Algebra,2nd Ed., Pearson, 2011'

3. .loseplr A Gallian, C.oitemporary Abstract Algebra,4tr, Ed.. Narosa, 1999.

4. Geoige E Anclrervs .lVumher Thertrl', F{industan Publishing Corporation' 1984
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