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To:

2)
- 3)
4)

5)

The Principals of the colleges concerned.
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MANGALOREUNWERSITY .

athemaucs Syllabus for B. Se. (Credit Based Semester. System)
- (New Rev1sed Syllabus) ‘

PREAMBLE

The Mathematlcs syllabus fo1 B. Sc. in use at plesent was mtloduce_d from the
academlc year 2019 201"» by modlfymg the earlier syll labus, by intr oducmg new. text
books and. 1efe1ence books Howeve1 due to :ubstanhal changes in the svllabus of
‘ the pre- umvelsny course of Kamataka, mt1oduced fmm the academlc yt.al 2012-
2013, the U.G.B, O S. decided to update the B. Sc. qyllabus to keep pace with recent
- changes in the syllabus of pre- umvels1ty course. The Board obsezved that 1mp01tant
toplcs l11<c Group Theo1y, Numbel Themy, Complex Analy51s etc., are not g1Ven- o
; proper welghtage in the plesent pre- umvelslty syllabus and hence 1t is necessary to
| frame a new syllabus for B. Se. for mhoductlon f1om the’ academlc yeal ”014~2U15
The followmg 1ev1sed syllabus Eo1 B. ‘:c athemahcs (Cledxt Based Semester
System) of. Mangalme Umve151ty, f1amed by the U G B. 05 has also taken into
y consldemtlon the S\llabus 1Ccommende b\' tlﬂ (_ LLllllCLllUlﬂ «.e\rlonment'
committee and syllab1 of othel Umvelsltlcs of Ka1 nataka The svllabus is mcc.nt to
be muoduced from- the academ1c yea1 2014 2015 and it is flamed as per the.
prevaxlmg gu1delmes of the Cred1t Based Semeste1 System . T

Course Pattern and Scheme of Exammahons

Group I : Optlonal III B. Sc Mathematlcs '

o .| Hours Duratlon of R Marks ‘ jt

. Semester | . Pape_s S per the Uni. Exam. [ University [nternal. Total l

R ‘ | week | (hrs) . - |  Exams - | Assessment* o
T [MT10L . Paper1 | 6 | _ & [ 120 1 30 _-__1_&3@__‘[ |

T TMT 151 Paper 2|~ 6 | 3. 20 | T3 150 )

- |[MT201: Paper 3 | 6 3o |10 ) 300 g 190

IV | MT251: Paper 4 | 6 3 120 30 0 |

~ | MT301: Paper 5 5 3 120 30 | 150

V' |MT302: Paper 6 | 5. 3 120 0 \ 150 |

N (Special Paper)™ ol T P L Y

| MT351: Paper 7 5 203 120 | a0 190!

: VI | MT 352 Paper 8 3 3 120 30 150

' (Special Paper)** L I T I

| “Total - | 1200

| _' ll_ﬂ)‘:
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ed on two
* For each paper, the internal assessment marks shall be awarded bas
tests conducted for the purpose. _

l
** During the Vth & VI Semesters, a student can opt for any one of the qptCla
papers offered in the syllabus.

R

Semester - Paper Title of the papers
I MT 101 Pape1 1 Number Theory and Calculus
11 MT 151 : Paper 2 Calculus Group Theory and Dllferentnl

Equqhons

Number Theory, Partial Derlv'ltlves and |

II MT 201 : Paper 3
: , ‘ ! Group Theory

Y MT 251 : Paper 4 Multlplelntegmh Complex Variables,

- Sequences and Series

[ MT 301 - Paper 5 'Differe.ntial Equations and Ring Theory |

V MT 302 : Paper 6 |6 a) Discrete Mathematics
(Special paper) | 6 b) Numerical Analysis
MT 351 : Paper 7 | Partial Differentia Equations, Fourier
- Series and Linear Algebra
il MT 352 : Paper8 |8 a) Graph Theory 1
(Special paper) 8 b) Linear Programming and its
g, I Applications
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QUESTION PAPER PATTERN FOR B.Sc. MATHEMATICS
- (CREDIT BASED SEMESTER SYSTEM) ‘
FOR UNIVERSITY EXAMINATION

» Bach Question Paper, for Paper 1 to Paper 8, shall consist of two parts :
Part A and Part B. |

o The number of Questions in each partshall be as tabulated below frr lifferent

papers:
PartA | . PartB |
Papers - Short Answer Questions  Long Answer Questions
' ' No. of _Questions R L NQ..of Questions
Paper 1 ' 15. . Py C10
 Paper 2 | 157 e 10
Paper 3 o | ' i . S Ry (1) :
Paper4 L 15 CiaiTiloen 0
Paper 5 JER 15 b s o 3 10 )
Paper 6 J ‘-]5 L R T 40
Paper 7 45 T e LT e g
Paper 8 _ 15 o FrE 10

‘Note 1 : Fifteen Questions in Part A shall equally cover all the units of the
o syllabus. Any ten questions shall be answered. Each question in.
Part A carries three marks for Paper 1 to Paper 8. '

. 'Note 2 : In Part B, all papers shall have two questions from each of the five

. units. Five full questions shall be answered, choosing one full
question from each unit, Each question in Part B carries 18 marks for
Paper 1 to Paper 8.
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_ _ I Semester :
MT 101:Paperl:Number Theory and Caleculus
~ 72 hours; 6 hrs/week

~Unit 1 (15 hrs)

Number Theory: Division algorith{n, the greatest common divisor, Euclidean
algorithm, Diophantine equation, the fundamental theorem of arithmetic. |

Text Book: Elementary Number theory by David M Burton, 6" Edition-Tata
McGraw Hill | k
Chapter 2: Sections 2.2, 2.3,2.4,2.5

Chapter 3: Sections 3.1,3.2.

Unit 2 (14hrs)

Concavity- Curve Sketclli(ig:' Deﬁnition of Concavity., Point of inflections,
Second derivative test for local Extrema, graphing, applied optimization
problems - | ‘ g ¥ e . '

Text Book:‘ Thomas’ calculus, vby Maurice D. Weir, Joel Hass and Frank
- R. Giordano, 1 1" Edition, Pearson Publications, 2008.

Chapfer4: 44,45
Unit3 (14 hrs)

Limits of Finite Sums:Riemann sum, definite integral, Limits of Riemann
sums,Integrable and non-integrable functions. Area under the graph of a non-
negative function Average value of continuous function. Mean value theorem

for definite integrals.Fundamental‘theorem for definite integral.

Text Book: Thomas’ calculus,\by‘_Mauric’e'D. Weir, Joel Hass and Frank R.

Giordano, - - e o
11" Edition, Pearson Publications, 2008.

Chapter 5:  Section 5.2,5.3,5.4
~ Unit 4 (14 hrs) |
‘ oducts of powers of sines and cosines,tanx and- X

Techniques of Integration: Pr | .
duction formulas, numerical integration,

- cotx. Trigonometric substitution.Re

trapezoidal rule.
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form), L’Hospital’s rule(stronger -
_ ' R . 00
“indeterminate forms pof

v"remamder Polar
- ordinates, graphing in polar co- ordinates; symmetry, tests for symmetry, slope of

© curves, tracing curves. Areas and Lengths in po]al co-ordinates, Area in the

: plane area between curves, length of a polar curve.

Text Book: Thomas’ calculus, by Maurice D Weir, Joel Hass and Flank R

Giordano, 11" Edition, Pearson Publications, 2008

Chapter 8 Sectlon 8.4, 8.5, 8.7

Umt 5(15 hrs)
Conic sections and quadratic equations: Definitions, parabolas, Ellipses,

Hyperbolas classifyconic section by eccentricity.

: Quadlatlc equations and 1otat10ns, possible graphs of Quadratic equatlons

. | discriminant tests.

Text Book: Thomas calculus, by Maurice D. Weir, Joel Hass and Frank R.
Giordano, 11" Edition, Pearson Publications, 2008.
Chapter 10: Section 10.1, 10.2, 10.3 '

Reference books: (1) Number Thcorjr by H.S. Hall, S.R. Knight, Maxford -
Books,2008.  (2) Calculus with Analytical Geometry by Louis Leithold,

5" edition, Harper and Row Publishers, New York, 1986,

" II Semester e

MTISI Paper2 Calculus, Group Theory and leferentml Equatlons
72 hours 6 hrs/week

Unit 1(15 hrs)

Mean value theorem: Rolle’s Theorem, mean value theorem. Indeterminate

— ' ; 3 i) ) J )
forms and L’Hospital’s rule: Indeterminate f01f1n,,6, L’Hospital’s rule (first
form), Cauchy’s mean value .theorem,

000,00 —0; Taylor’s theorem, estimating. the

co-ordinates: definition, 1clé1ting polar and Cartesian co-

Text Book: Thomas’ calculus, by Mauuce D.Weir,Joel Hass and Frank
L RGlordano 11" edition,Pearsdn pubhcatlons 2008. i :

. -Cha'p‘ter 4: Section4.2,4.6

Chapter 10: Section 10.5, 10.6, 10.7
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UNIT 2 (15hrs)
Applications of definite integrals:

Volumes by slicing and Rotation about axis:Definition of volume calculatlng"
the volume of a solid,volume of a pyramid,volume of ‘a wedge solids of
revolution:the disk method, washer method |

Volume by cylmdrlcal shell method: finding the volumes by using SheHS the _
shell method;rotation about y-axis and x-axis

| Length of plane curves:Length of a parametrically defined curve-definition
and derivation of formula for the length of y—f(x)' ‘ |

Text ,Book Thomas calculus- by Maurice D.Weir,Joel Hass and Frank
’ - R.Giordano, 11" edition,Pearson pubhcatlons 2008
Chapter 6: Section 6.1, 6.2, 6.3 ;

UNIT 3 (14 hrs)
Group Theory:

Introducllon ,binary opelatlon groups,subgroups, cyclle groups,per mulatnon
groups '

Text Book: University algebra by N S. Gopalaknshnan - rewsed second
~ edition, New Age
ey International - 2009
Chapterl Section 1.1, 1.2, 1.3, 1415 111

~UNIT 4 (14 hrs) ]
- Differential equation:

Variable separable and homogeneous equations.Exact equations, linear equation
: . : ' \
- of order one,integrating factors found by inspection, determination of
mteglatmg factors, Bernoulli’s equatlon co-efficients linear in the two vauables

Text Book: A Short Course in leferentlal equations by Earl D Ramvnlle and

Phillip E.Bedient, 4" edition, IBM pubhshmo eompany Bombay
£ g0 i, 5.(1969) \

- Chapter 3:  Section 10,11
Chapter 4: . Section 18,19,21,22
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UNIT 5 (14 hrs)
Applica}t_ions of.difflcrential equations

* Velocity of escape from the earth,Newton’s law of cooling,simple chemical
conversions,orthoganal . trajectories-rectangular co-ordinates,orthagonal
trajectories-polar co-ordinates. ' :

Non-linear equations:

 Factorizing  the left ~member singulal bO|UllOI‘IS the  c-discriminant

- equations,thep-discriminant equation, ellmlnatmg the dependent

variable,Clairaut’s equation, dependent variable missing,independent variable
' missing

'Text Book: A Short Course in lefelentla] equatlons by Earl D.Rainville and
Phillip E.Bedient, 4 edltlon IBM publlshmg company, Bombay
. 5(1969). T
‘Chapter 3:  Section 13,14,15,16, 17
- Chapter 16: Section 82,83,84,85, 86 87 88 89 -
Reference books:

'A(l)Calculus ‘with Analytical geometly by Louis Lelthold 5 edmon Harper
- . and Row pubhshers JNewyork,1986. -
(2)Toplcs in algebra by I.N.Herstein,2" edition,John Wily & sons,2007.'
(3)Differential -~ Equations - with. Applications and  programs. by
; S.BalachandraR_ao. and H.R.Aﬁuradha’,UniVersity ,Preés,2009..

I11 Semester el ,
MT201 Paper3 Number Theory, Partial Derivatives and Group Theory
72 hours; 6 hrs/week '

Unit 1 (14 hrs) '

| ‘The Theory. of Congruences, Properties of Congluences Binary and Decimal

- representation of mtegels Lmear Congluences and the Chmese Remamder '

theorem. - o ‘ i R

TeXt Book Elementaly Numbel Theory by David M. Bu1t0n - \/I Edition
- Chapter 4" : Sections 4. 2 4.3;44... .
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- UNIT 2 (14 hrs)

Fermat’s Theorem, Wilson’s Theorem,
‘Theorem, Some properties of Phi-Function, Finite continued fractions.

Euler’s  Phi-Function, - Euler’s

Text book : Elementary Number Theory by David M. Burton - VI Edition

Chapter 5 : Sections 5.2, 5.3
Chapter 7 : Sections 7.2,7.3,7.4 }
- Chapter 15 Section 15.2

UNIT 3 (15 hrs)

Partial Derivatives
~ Functions of several variables : Definition of function of n independent

variables, Domains and ranges, , Functions of 2 variables, Definition of
interior and boundary points, Definitions of open , closed , bounded and

unbounded reglons in a plane

Graphs Jevel curves, and contours of functions of 2 variables, Level curves
graph, surface, Functions of three variables, Level surface Interior and

boundary pomts for space reglons open.and closed 1eg10ns

Lumts and continuity. Two

Limits and contmulty in higher dimensions :
Functions of

path test for non-existence of limit, contmulty of composnes
more than two variables, Extreme values of contmuous functlons on c]osed and

bounded sets. i
Partial derivatives: Pamal Derivative ofa function of two variables, implicit

partial differentiation , - ﬁndmg sl()pe of a sulface n the y-direction ,

Functions of more than two varlab_les‘ ) Palltlal deuyatwes and continuity,
- Second Order partial derivatives, ~Mixed Derivative theorem,  Partial
Denvatlves of still higher order,  Differentiability: Increment theorem for

functions of two variables, Differentiable function, corollary.

Chain Rule: Chain rule for functions of two and three mdependent vmables-
~ Functions. defined on su1faces Implicit differentiation, Exercise 14.4 on page R

1003 : 1 A _
calculus by Maunce D.Weir,Joel Hass and Frank

Text Book: : Thomas’
edltlon Pearson publications, 2008

' R-.Giordano,II‘
Chapter 5 :14.1,142,143,14.4
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UNIT 4 (15 hrs)
Dircctional derivatives and Gradient vectors: Directional derivatives in the

plane- Definition, Interpretation of the directional derivative, Gradient vector :
Properties of the directional derivatives, Gradients and tangents to level curves,
Rules for gradients, Gradients of functions of three variables.

Tangent planes and Differentials : Tangent planes and normal lines,

Equation of a plane tangent to a surface, -, Linearising a function of . two -

variables, Definition of standard linear approximations, Difterentials: Total
differentials, Lincarisation and total differentials of functions of more than two

variables. | | G 5 - |
Extreme values and saddle points: Derivative tests for Local Extreme

~values:Local maxima and minima, First Derivative test for local extreme
-values, cullcal and sqddlc points, Absolute Maxnma and Minima and closed

bounded 1eg10ns,
‘Constrained Maxima and Minima

.l_Tcxt_ Book : Thonias’ calcolus, by Maurice D.Weir,Joel Hass and Frank
R.Giordano, 11" edition,Pearson publications,2008. :

Chapter 14 :Section 14.5,14.6, 14.7,14.8

UNIT 5 (14 hrs)
Lagrange’s theorem, Euler’s theorem, Fermat s theorem, Isommphlsm I(lem '

4- group, automorphism, Homommplusm kelnel of homomorphlsm Normal

~ subgroups, Subgroups of index 2.

Text Book Umversnty Algebra By N.S. Gopalakl 1shnanNew Age International

Publishers (2009) .
~ Chapter.]  :Sectionl.6, 1. 7.1, 8

-Rcference books:

(1)Number Theo:y by H. S. Hall, S.R. nght M'lemd Books, 2008 .
(2)Calculus with Analytical Geomcuy By Louis Leithold, 5" edmon Ha1pe1

and Row publisher, New York, 1986,
(3)T0plCS in algebra by I.N. IIClStlcn 2" edluon John Wlly & Sons, 2007.
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IV Semester -
MT251: Paperd:Multiple Integrals, Complex Variables, Sequences and
Series : '
72 hours; 6 hrs/week

Unit 1(15 hrs)
Multiple Integrals L)

Double integrals:  Doubles Integrals over rectangles, Double Integlals as
volume, The Fubini’s Theorem (First Form) , Double Integrals over bounded
non-rectangular Regions, Fubini’s Theorem (Stronger Form), Fmdmg Limits

of integration, Properties of double mtegrals Reversing the order off- .
integration, Volume beneath a surface

Areas of bounded regions in plane : Deﬁnitioh of area, examples

Double integl'als in Poléfr form : Integrals in Polar coordinates, Finding
limits of Integratlon Changing Cartesian Integrals into Polar Integrals.

T rlple Integrals in Rect'mgular Coordlmtes Volume of a reglon in space,
Definition, Finding limits of i mtegratlon Propemes oanple Integrals .

Text Book: Thomas’ calculus by I\/lauuce D. Weir Joel Hass and Frank R
Giordano, ‘

ll Edltlon Pearson Pubhcatlons 2008.
Chapter 15: Section 15 1, 15.2,15.3.:. 154

UNIT 2 (14 hrs)
Complex variables

“Polar and Exponential Forms, Powels and roots,Functions of a Complex'

variable, Limits, Continuity, lefelenttablhty, Cauchy Riemann Equations,
Analyt1c functions, Entire functions.

Text Book: Complex variables theory and applications I1I Edition by H.S:
| -Kasana ..+ “PHI Leammg Puvate lented New Delhn(?008)

. Chapter 1: Section 1.3, 1.4 |
Chapter 2:  Section 2.1, 2.2;23, 2.4,_2._5, 2.6
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3 UNIT3 (14 hrs)

Harmomc functions, Elementary functtons Expone:
s, Hypelbollc funcnonsand Logarlthmlc functlons

m'al function, -

‘Trigonometricfunction
. Complex mtegratlon Contoul integral.

Complex varlables theory and appllcatlons II Edmon by IIS

Text Book:
‘ A PHI Leatmng Private Lumted New Delhi. (2008)

n - Kasana,

Chapter 2:  Section 2.7 |

: Chapter 3:  Section 2.1, 2.2, 2.3,2.4,2.5,2.6
- Chapter 4:  Section 4.1, 4.2

UNIT 4 (15 hrs)

. Inl'mte Sequences and Series Inﬁmte Sequences : Definitionsof infinite
| sequence, Convergence. and Divergence, Limit, Definition of Divergence
to Inﬁmty, Calculating limits of sequences, Sandwich theorem for
sequences The Continuous Function Theorem for Sequences, Convergence
of a Sequence using L’ Hospital’s Rule, Theorem -Bounded non decreasmg_

. sequences- Definitions of bounded non decreasing - sequences bounded

~sequences, Upper bound, Least upper bound |

Infmte Series 13 Definition .of  Infinite series, n"term, partial sum,
~ Convergence and sum of the series, Geometric series, nth term test for
divergence, , Combining Series, : ' | |
~Taylor’s and Maclaurin’sSeries: = Series 1'epr'esentation's, Deﬁn'i'tionsl, Taylor
‘andMaclaurin’s serles Taylor Polynomlals- Deﬂnition of Taylor polynomial
-ofordern '

Taylor’s Theorem Taylor’s foxmula

Text Book: ' Thomas’ calculus by Maurlce D Welr Joel Hass and Flank R.‘r

Giordano,
ok Edmon Pea1son Pubhcatlons 2008,

'Chapterll Sectlonlll 11.2, ll8 11.9¢

: UNIT S (14 hrs)

’ 'Convcrgence/ chrgence tests for mﬁnltc series,

||
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~ The in&gml Test: Non decreasing Partial sums: The IntegralTest.

" Comparison test: Limit Comparison test,The Ratio and Root Tests

Alternating series - absolute and conditional convergence The Alteln’ltlng
SeriesTest:Leibnitz’sTheorem, Absolute and conditional convergence, The
Absolute Convergence Test- The Rearrangement Theorem for Absolutely |

R
Convergent series. R o O

Text Book: Thomas calculus, by Maunoe D. Weir, Joel Hass and Frank R.

Giordano,
11" Edition, Pearson Publications, 2008.

Chapter 11: Section 11.3, 114, 11.5,-1L.6 AU o

Reference books

(1)Calculus with Analytlcal Geometry by Lou1s Lelthold 5t edmon Harper
and Row publisher, New York, 1986.

(2)Complex Variables and Apphcatlons by J ames Ward Brown and Ruel V.
Churchill, 7" Edition, McGraw.Hlll Publications, 2003.

V Semester = Paper 5 e
MT301 PaperS Differential Equqtlons and Ring Theory
- 60 hours, 5 hrs/week '

Unit 1 (12 hrs)

Linear equation with constant coefficients:Definition, operator D,
complementary function of a linear equation with constant coefficients.
Particular integral, General method of finding particular integral, Special
“methods for finding particular integral when RHS of the non-homogenous
Differentialequation is of the form: (i) e** (ii) sinax  (iii) cosax (iv) x™

- TextBook: Differential Equations: S.Narayanan MénicavachagonﬂPillay
| . Viswanathan (Printers and Pubhshels)PVT LTD 1985 Rewsed. |
Ninth Edition. ‘
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10

UNITl(lZ hrs) |
- " Special methods - for ﬁndmg paltlculal mteglal when RHS of the non-
o homogeneous Differential equation is of the form e**where (i) v = sinax (i)

v = cosax (iii) v = x™. Linear equations with variable cocff'cu.nts
Special methods to solve any second order equation:

o) Reduction tonormal form = ii) Change of" independent variable. iii)
- Reduction of order iv) Variation of parameters

.‘TextBook 1) Differential Equatlons S Nalayﬂnan& Mamcaweha;:,oml’lllay
‘Viswanathan (metels and Publlshcns)PVF LTD 1985 Revised
- Ninth Edition.

: - 11) A short course in leferentlal equatlons Earl D Rainville and
Phlllp E Bed1ent(1969) . P _

- UNIT 3 (12hrs)

“The Laplace transform: Definition, - transforms of elementary functions,
transforms of derivatives. Derivatives of transforms the gamma function
- periodic functions. | | ' |

Inverse transforms Deﬁnltlon a step functlon Convolutlon theorem snmple
" initial value problems. Appllcatlon to spung ploblem Vlbratlon ot a sprmg

. damped and undamped v1b1at10ns

Text Book: A short course in dlfferentlal equatlons Earl D Rainville and Philip

E. Bedlent(1969)

 UNIT 4 (12 hrs)

- Ring Theory:Definition ofRings, Unit Element, Commutative Ring.

i :'Int‘eg‘ral domains: Zeio"diviso'rs , Integral domain , Field, Division iing ( Skew -

. ﬁeld) 1egula1 elements , Finite Integral domams Center of aring.
R ,ng Homorphlsms Homomoxphlsm and Kelnel of aring homommphlsm

. 'Isomorphlsm. Isomorphism, Embeddmg

S R Sm——
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| . Ideals: Deﬁn1t1on of1deals Simple Rlngs Left and 11ght ideals, Sum and

Product of two 1deals
' Quotlentlmgs Definition, First Isomorphlsm Theorem.

Text Book: Umversﬁy Algebra by N. S. Gopalaknshnan- 1ev1sed 2"MEdition © -
' NewAge Inte1‘nat10nal(2009) ' |

Chapter 2: Section2.2., 2.3, 2.4, 2 5, 2 7, 2 8

UNIT 5 (12hrs)
Prlme rmd Maumal Ideals Prime Ideals Pume ideals in Z, Max1mal Ideals

F‘lCtOl‘lZﬂthll D1v131b111ty, Assoc1ates Irreducnbleelements,. Prime elements,
g.c.d. Relatlvely pnme elements s o - A

Euclldlan Domain: Deﬁmtmn Examples Ex1stence ofg c.d.; Factorlzatlon "
Theorem.- | ' ' |

'Polynomlal Rings: Polyn0m1als Polynomlal lmgs Degleeof apolvﬁomlal
Constant polynomial, Ilreduuble polynomlals

rText Book Umver51ty ‘Algebra by, N. S GOpalakrlshnan— 1evxsed edition
| NewAge Intematlonal(2009)

Chapter 2:  Section 2.9, 2.10, 2.11,2.14 " |

Reference books:

- (I)Topics in Algebra by I. N. Herstein, 2“d Edition, John Wlly & Sons ’7007.
(2)D1fferent1al Equations wnth Appllcanons “and ‘programs - by, St |
BalachandraRao and H. R Anmadha Umversntles Pxess(20()9) .

Scanned by CamScanner

. -~




12

- o ‘ VScmcstcr .
: MTSOZ,Paper6a:Spcciﬁl Paper - DISCRETE MAT HIUMA I le
60 hours; 5 lus/wcck -

UNIT 1 (12 hrs)
Partially Ordered sets & Lattice Theory: Definition and examples of partially
ordered sets. Lattices: Set theoretic & Algebraic definitions, Examples for
lattlces Duality principle, Sub-lattices & Convex sub-lattices, Ideals of lattices,
Complements & Relative eomplemcnts Homomorphism & Isomorphism,

Distributive and Modular laltlces Characterization of distributive dnd modular
lattices in terms of sub-lattices.

~UNIT 2 (12 hrs) E

- Graphs and Planar Gi‘:ipl_lS‘: Ihti‘dductbn, Basic tefminology, Multigraphs and
Weighted graphs, Digraphs and relations, Representation of graphs, Operations
on graphs, Paths and circuits, Graph traversals, Eulerian paths and circuits,
-Hamlltoman paths and cnrcmts Factor of a. graph Planar graphs, Graph
5 colourmg : ' '

: UNIT 3(12 hrs)

‘Trees and Cut-sets Trees Rooted trees, Path lengths in rooted trees, Prefix
codes, Spanning trees ‘and cut-sets, Mmlmum spannmg trees; - Kruskal’s
Algorithm, Prim’s Algouthm “

" UNIT 4 (12 hrs) -

7_,Model'ing" Com'putation' Introduction, i Russell’s - Paradox  and
Noncomput'ablllty, ordered sets, Languages, Ph;ase strueture grammars, Types
of grammars and languages, Basic concepts of Information  processing
‘machme finite state machines, Finite state machines as models of physical
| 'systems Equwalent machines, Finite state machines as I’mguage 1ecogn12ers

>Analys1s of Algorlthms Introductlon Algorithms LARGESTI, LARGEST2 .
'_BUBBLESORT and LARGESMALL algouthms . Time . complexity’ of
v-algorlthms Traetable and Int1 actable ploblems | ' oy Vi &

UNITS (12 hours)

—

A '
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Discrete numeric functions and Generating functions : Introduction,
Manipulation of numeric functions, Asymptotic behaviour of numeric functions,

Generating functions.

Recurrence relations and Recursive Algorithms: Introduction, Recurrence
relations, Linear recurrence relation with constant coefficients, Homogeneous .
solutions, particular solutions. 3

Text Books :
[1] :lements of Discrete Mathematlcs 3 Yedition by C.L. Llu Tata Macgraw
Hill Publishers(2008). |

" [2)Introduction to Lattice Theory by Gabor Szasz, Academic Press, New
York and London, 1963.. | BAPY i . o

o
Reference books

(1) Discrete Mathematical Structures with Applicétions to Computer Science
by J .P. Trembley and R. Manohar, TataMagrawHill Publishefs.

(2) Discrete Mathematics for- Computer Scientists by J: K Truss Pearson
Education Asia.

' - v Semester ‘ I
MT302 Paperﬁb Special P‘Ipel‘ — NUMERICAL ANALYSIS
| 60 hours; 5 hrs/week ‘

~UNIT 1 (12 hrs)
Applications and Errors in Computation: -

Introduction, accuracy of numbers, errors, useful rules for estimating
errors,error  propagations, error in the approximation of a function:Errors in a
series approximation, '

Solutions of Algebrﬁic and Transcendental Equations:

Introduction: Initial approximation , rate of convergence, Bisection method ,
method of false position or Regulafalsi method , Iteration method , Newton
Raphson method.

16
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Chap'tef 1: Section 1.1, 1.2, 1.3, 1.4, 159y 16y 1.7,

Ch»apter 2: Section 2.1, 2.5(1), 2.6, 2.7,2.8,2.10.2.11
UNIT 2 (12 hrs) |
Solution of Slmultancous Alg,cblmc Equatlons

Introduction to matrices- Definition, Spema] matuccs Operatlon on matrices,
‘matrices, Rank of a matrix, Elementaly transformations of a matrix,

" Related
matrix, Consistency of a system of linear equanon System of

Equivalent

linear homogeneous equations.
Solution of linear homogeneous equations, Direct methods of solution — matrix

inversion method ' Gauss eliminationmethod Gauss—J ordan method .
Iterative methods of solutlon- Jacobl s iter atlonmethod Gauss Seidel lteranon

method.

Chapter?y:- 'S-ect‘ion‘s 3.2,3.3,3.4, 3.5, . | _‘

' UNIT 3(12 hrs) i

lete differences:

Introductlon lete dlfferences d:fferences of a polynomla] to- ﬁnd one or

more mlssmg terms

Interpolat:on lntroductlon Newton s forward mterpolatlon formula Newton’s
backward mterpolatlon formula Interpolation = with unequal intervals,

E Lagrange s interpolation formula.
Chapter 6: Sections 6:1,6.2,6.3, 6. 8.
-Chapter 7 Sectlons 7 1,7.2,7.3,7. ll 7.12.

.UNIT 4 (12 hrs)

| Dlwded differences: Nethon’s' ‘divided difference  formula, Inverse
interpolation , Lagrange’s method. o | ‘
Numericalr differentiation . and ulteglatlon Numerical - differéntiation‘
Formulae for derivatives- Derivatives: using forward difference  formulae,

1
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Derivatives using backward difference formulae. Maxima andminima of a

. tabulated function.

Numerical integration: Newton cotes'quadrature formulae, Trapezoidal rule,
Simpson’s one-third rule , Simpson’s three-eighth rule.

Chapter 7: Sections 7.13,7.14,7.19, 7,20
Chapter 8: Sections 8.1,8.2,8.3,8.4,8.5
UNIT 5 (12 hrs)

Numerical Solution of Ordinary Differential Equations:

Introduction, Picard’s method ;, Taylor’s series method , Euler’s method |
Modified Euler’'s method , Runge-kutta method, Predictor-corrector methods,

Adams-Bashforth method.

Chapter 10: Sections 10.1,102,10.3,10.4,10.5,10.7,10.8, 10.10.

Text Book: Numerical methods in Engineering and. Scrence with programs in -

'C, C++ by Dr. B .S. GREWAL, Ninth edltlon April 2010,
KhannaPublrcatlons New Delhr :

Reference books:

(l) Introductory Methods of Numerlcal Analysrs by SiiS. Sastn 3 Edition,
Prentice Hall of India(2008).

VI Semester
MT351:Paper7:Partial Differential Equations, Fourier Series and. Linear
Algebra

60 hours; 5 hrs/week

"UNIT 1 (12 hrs)

Total Differential equations and Partial differential equaﬁons Criterian of

mtegrablhty, Rule for integrating Pdx + Qdy + Rdz = O Solution of Pdx +
Qdy + Rdz = 0. -

R

M
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- Formation of partial differential equations by eliminating constants and by
eliminating albmaly functlons Lagranges method of solving linear equatlons

| Pp + Qq =

_Ncm-lmem equations of the type:

h o Fpg) =0 i) a)F(xp,.q)=0b)F(,pq) =0

iii) filx,p)= iv) x=px+qy+f(pq)
fz(J’nCI_) | ' T

~ Text Book: Differential Equaﬁons Narayanan & ManicavachagomPillay, S
Viswanathan  (Printers and Publlshers) PVT LTD 1985 Revised
Ninth Edition.

UNIT 2 '(12 hrs)
) Founel Series

Introduction, Periodic functlons Euler sFormulac Deﬁmte integrals. Dmchlet s
conditions for a Fouuerserles expansion, Even and Odd functions, Half Range
| Serles Complex Fouuer Coefﬁc:1ents Finite FounerTlansfmms ’

| Text Book: Differential , _' Equations with Applications and Programs by -S.
BalachandraRao and H. R. Anuradha Universities Press(2009).

Chapter 15: ~ Section 15.2,15.3, 15.4, 15.5, 15.6, 15.8.
- Unit3 (12 hrs) e | HL k |
- Linear Algebra

Vector Spaces : Properties , Subspéces’ - Intersection of subspaces, L(§)-
‘Subspace generated by a subset, Nature of elements of L(S), - Sum of
- subspaces, Direct sum of two subspaces , Cljaracterization of direct sum,
Direct sum of n subspaces e :

’Lmear Dependcnce, Indepcndcncc 'md Bases: Basis, Generating set, Lmea:

~ independence, Minimal generating set, Dimension, Dimensions of subspsces

Dimension of a sum of subspaccs

Inner Product Spaces: Inner productf Norm, Schwarz inequality, Orthogonal
vectors, Normal vectors , Orthonormal basis and linear independence of

* orthonormal sets , Existence of orthonormal basis in an inner product space,

Orthogonal complements.

) Sl
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- Text Book Umverslty Algebra by.Gopalakrisnan—

Age [nternational(2009)
Chapter 3: Section 3.2, 3.3,3.4

- Chapter 5: Section 5.11

Unitd(12hrs) "

? .
Lmear TI‘IHSfOlI]‘I‘\tIO[lS Linear transformation ,  Kernel Isomorphism ,
ism of F(™ with any n- _dimensional space, Quotient space , First

Isomorphi
a quotient space non-singular

lsomorphlsm Theorem ., dimension of
t1ansformatron L(V, v/), drmensmn ofL(V V/)

Matrices: Identlty, Idempotent Nllpotent Non smgular Dragonal Trrangular

andBlock Matrices.

VMatrlces and Linear tl“l]leOl‘m‘ltIOHS Matrix associated - with - a linear

formation, Isomorphrsm of L(V V/) with Mmm(F) Matrix of a product of

trans
s of a Linear Transformatlon

linear nansformatrons Relation between matrice
with respect to dlfferent bases, Slmrlar matrices .
Rank of a linear

.Rank Row rank, Column 1anl< Rank of a lnatrix
"Rank of a

transformation, Rank of a composmon of lmear tr ansformatlons

product of matrices. |
Text Book: Umversrty Algebra by Gopalakrrsnan—' 2" revised edition, New

Age Intematronal(2009)
Chapter 3: - Section 3.5.
Chapter 5:  Section 5 2,5.3,5.5"

' Unit_S.(12 hrs)
rations:  Elementary matrices, - Non-singularity of

Elementary Row Ope
Inverse of a matrix as a

elementary matrices, Inverse of an elementary 1mtrrx
product of elementary matrices, Equrvalent matrrces

Lmear Equatlons I—Iomogeneous lmear Equations, Cond1t10n for exrstence of

non-trivial solutions, Non- homogeneous
solutrons and five condrtrons for the exrstence of a unique solutron '

Scanned by CamScanner
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Mmmml polynomial:Definition and existence of Minimal polynomml
Uniqueness, Minimal polynomial of non- -singular matrices, - . minimum
“polynomial of similar matrices, - Minimal polynomial of a transformation.

~ Characteristic roots: Characteristic roots of f(A) for a p’olyriomi_al f and
matrix A, number of distinct Characteristic Roots, Characteristic polynomial
~of a matrix, Characteristic polynomial of similar matrices, Characteristic
polynomial of a linear transformation, Cayley- Hamilton theorem,
‘Characteristic polynomial of the transpose.

Text Book:” University Algebl'a .by Gopalakrisnan— 2™ revised edition, New
Age International(2009) _ | ‘ :
Chapter 5: Sectloh 5.5,5.6,5.8,5.9

Reference books: ‘

(1) Topics in Algebra by I. N Helstem : :
(2)A short course in lefelentlal Equat1ons by Earl D. Ramvelleand Phlllp E

Bedient.

VI bemester
MT352 ‘Paper 8(a) Special P'Iper - Graph Theory
60 hours 5 hrs/week :

Unit1 (1Zhrs)

-~ Graph ,finite, Inﬁnite graphs, Incidence and degree , Isolated vertex, Pendent
- vertex, Null graph, 'Isomorphism - Sub-graphs, Walks, Paths, Circuits, .

Connected and disconnectedgraphs, Components Euler graphs, Operation on

graphs, Hainiltonian paths, Circuits, Trees and some properties of trees, Rooted

- and bmary tree, Spanning tree and fundamental circuits.

'Sectlonll 1213 141521222425262728293132
34353738 |

Unit2 (12 hrs) | o e

| _7C‘u_tsets, Pfopenies, Fundamental cut sets, Connectivity, Seperability, Planar
~graphs, ‘Kuratowski’s graphs, Different representation of planar " graphs,
. Geometric dual ’ o

Q2 | ‘
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Section: .1, 4.2, 43,44, 45,52, 53,54,5.6

Unit 3 (12 hrs)

Ring sum of two circuits, Subspace, Orthogonal vectors, Matrix representation,
Incidence matrix, Cutset matrix, Circuit matrix, Adjacency matrix.

Section: 6.1,6.4, 6.5,6.7, 6.8,7.1y7.2,7.3,7.4,7.6,7.9

Unit 4 (12hrs)

Chromatic number and Chromatic polynomial.
Section: 8.1, 8.3 |
Unit 5 (12 hrs) | - e ' o B

Directed graph, Types, Matrices in grophs Enumeration of graphs, Couming
labelled trees. Section: 9.1, 92 94 98 10.1, 10.2 S | .

Text Book: Graph theory Wlth Appl1cat10ns to Engmeermg and Computer
Science by Narsingh Deo, PHI Learning Private Limited.

' ‘ VI Semester L ,
MT352: Paper 8(b) Special Paper — Linear Programmmg and its Apphcatlons
60 hours; 5 hrs/week - - oo

UNIT 1 (12 hrs)

Geometric Linear Programming: Proﬁt Maximization  and - cost
Minimization, Cost Minimization, Canonical forms for Linear Programming
Problems, Polyhedral Convex sets. '

The Simplex Algorithm :  Canonical stack forms for Linear Pro“grammind
Problems, Tucker Tableaus, Pivot Transformation, Pivot Transformation fo?
Maximum and Minimum Tableaus, Simplex Algorithm for Maximum Basic
Feasible Tableaus., Simplex Algorithm for Maximum Tableau. |

Chapter 1:  Section 1, 2, 3.
Chapter 2:  Section 1, 3.5,
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. Negative Transposition: The Simplex Algorithm for Minimum tableaus.

Non-Canonical Lincar Programming problems: Unconstrained variables,

Equations of Constraint.

Duality Theory: Duality in Canonical Tableaus, Dual Simplex - Algorithm,
Matrix formulation of Canonical Tableaus, The Duality Equation. |

Chapter 2: Section 7
Chapter 3:  Section 1, 2
Chapter 4: Section 1, 2, 3, 4.

"UNIT 3 (12 hrs) |
The Duality Theorem: Du‘ality in Non-Canonical Tableaus. -

Matrix Games: Two Pelsons Zero Sum Matrix Game, Lmear Proglammmg
Formulatlon of Matrix Games The Von Neummn MnnmaxTheorem

Chapter 4: Sectlon 5, 6.
Chapter 5:  Section 1, 2, 3.

UNIT 4 (12 hls)

Transportation and Assignment Problem " The Balanced Transportatlon
Problem, The Vogel Advanced Start Method (VAM), The Transportation
Algorlthm, Unbalanced . Transportation Problems The Assignment Problem,

The I-I_ungarian Alg_érithm.

. Ch'apter'6:. S.ection.l-,2, 3,5,6. |

UNIT 5 (12hrs) . nds

Network- Flow Problems: Graph Th'ec.)retic Preliminaries, Tlrle Maximal Flow

Network Problems, The Max-Flow Min-Cut Theorem, The Maximal Flow
Algorithm, The Shortest Path Network Ploblem The Shmtest Path Algonthm L.

~Chapter 7: Sectlonl 2,3,4

2

4

Text Book: = Linear Plogrammlng and its Applications by James K Stmyer

- Narosa _P'ubhshmg House,Springer International.

* ok ok ok ok ok ok
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‘Model Question Paper |
Credit Based First Semester B.Sc. Degree-Exammatlon,_l
| MATHEMATICS

Number Theory and Calculus |
| Max. Marks: 120 -

- W

Time: 3 Hours

Instructions: 1) Answer any ten questions from PartA,
2) . Answers to Part A should be written in the ﬁrst few pages oflhe main

answer book. |
3) Answer five full questions ﬁom Part B choosing one full quesuon .

from each Unit.

CPART=A - (3x10=30) - N
I. State division algorithm for numbers. .
2. If a|bc and ged(a, b)—l then prove [hal ale. " ,
3. Sate whether the fol]owmg Diophantine equattons can be solved or not
1) 6x+51y=22 o i) 33x+14y=115
4. Determme the point of inflection and concawty of the function J(x)= \

5. Fmd the absolute * maximum - and absolute mlmmum '-ot' ~ the
function f(x)=x> +5x'_—4 in [-3,1]. '

6. Find the vertical asymptotes of the graph of the function f(x) = "_

-7. Find the average value ofthe funcnon 7 X)=—-3x" = l on [O I}
8. Use Lelbmtz rule to f'nd the deuvatwe ot !(x) if /(\} —.J. —clt
. /

by

N

9. Find where - the funcnon F(x)_=3—ri:— on 7[0,’)']*. takes the Average
Value in its domain. | . |

10. Obtain the reduction formula t"orf(ln x)"u’.\-

1. Evaluate [ sin(tnx) dx

. .2
R 1 Using'trapczoidal rule with n=4, ﬁndszdx.
, :
13. State the equanons that result in rotauon of the coordinate axis in a Cartesian
plane. '

14. Find the angle of rotation for the conic 21 — v3xy = y7 - 10 = 0 in order to
remove the xp term. ’ ' _

15. State the discriminant test for determining the type of the conic by an LL]LIdlIOﬂ _
AX* 4 Bxy + Cy* + Dy + Ey-r F =0,

3
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PART B
UNIT- T

a) Given integers a and b no bath of which are zeros prove that there exist x
and y such that ged(a,b) = ax+by. ‘

b) Ifa= qb+ hi g pitove lhat.'géd(a.b) '=.gcd(/7.r)'.‘ -

) Prove that llneal Dlophantme equation u\'+by—c has solutmn if and only
if d|c where d= gcd(a b) and if o and v, are squUons then prove that-
| (6+6+6)

j,\_':_\c——_:t and ¥ —\c ‘—Et
1N

a) Solve the Diophantme equatlon !72\ +20yl- IOO

b) Prove that every p05|t|ve lntege1 1>I can be explessed as a product of

p| imes.

c) A custome: bought a do7en pICU'.S ol IILHl apples and oranges Fox ‘BI 32, 1t
~ an apple costs 3 cents mom than an: onanu_ and more apples were pmchased
than oranges how many pleces ofedch klnd were bought’ ~ . (61610)

UNH - II =
-a)  State and plove second denvatlve test fon Iocal maxunum

- b) A card board box manufactunel vnshes to make open boxes from preces of -
“card board 12 in" square by cutting equal squares from four. corners and

turning up the sides. Find the length of the sides ofthe square to be cut out to

obtain a box of Iargest possnble volume ‘

el i f(x) (1- 2x) f'nd the pomt of mﬂectlon of the glaph of f(x) and determme
WhCIC the glaph is concave upwzud and concave downwand R (6+6+6)

a) A rectangular field is to be fenced off along the bank of a ti\}el; no fence is -
required along the river, If. the material for the fence costs 38 per mnnmg :
foot for the two ends and $12 per running foot for the side pam!lel to the .

river, find-the dimension of the field of Ialgest posslble area lh'u can be
enclosed wnth $3600 wonh ofﬂ;nce ‘ a ;

B b) Find all th_e asymptotes of the graph ofth'e function f(x)="=
o ' i | S x=3

) | Sketch the gl‘aph_ofvthé'function ftx)?xi—sz‘-k3. o (6+6+6) .‘
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b)

_a)‘

b)

UNIT - LI

If f is continuous at every ponnt of [a,b] and F is an antidenlvatn‘/e of fon

' [a b] then prove that f f(x) = F(b) - Ffa)

Find the area of the i‘ﬁeglon under 1he line y=x over lhe interval |0, bJ b>0

usmg Riemann Sum.

Find the upper sum obtained by d|V|d|ng3 the mterval into 1 equal

subintervals and calculate the area lII‘IdEl the curve f(x) = x *+1 on: 10,3].
6+6+6) | >

°

If f is continuous on [a,b]: then at 'some pomt ¢ in [a,b], prove that

fle) = —f Flx)dx PR
If fis ccmtmuous on [a b] prove. that F(r‘} = (*' ‘(rjdt is continous on [a,b]

* and differentiable on (2,5) and show that F' (x) =f(x). ' |

Find the denvatwes of |
')f costdt i!-)chf‘*'i+f:, de’ e o ('6+6+6) 

UNn IV i

: Obtain the reductlon fmmula for f.«_-oc x a{L and hence “nld l cas3T dx

Evaluatejsm ﬂfl‘l)f' i da‘ 2 o bl 4 RN Lo .)
Obtain the reduction formula for [ zan®sx dxand hénce eval S i
Jtan®x de 0 Vol o A(6+6+6)'. S

Derive lhe : ;
reduction formula for ] SIN" X cos™y drs

Evaluate

o rEtas ‘ S
D) mrmde i) [ e gy

(% +1}2

EvalLlatef;;fgd;:,-. o g ‘ T A
BRI T I : | : e He i OFE+6)
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UNIT- V

9. 1) 'Find the foci, verticcs, centre and eccentricity of the éllipse (xo4i® | L3
: Aty oL U ‘ e

b) Detérmine the C‘CPIESS‘IOH Fon discriminant test for dctclmmlng the type ofa’
gcneml second degl ee equatlon inx and b2

- ©) Find new eqmtlon ofthe conic ny—g by lotaung lhe axis thlough an’ angie oF . .
n/4 about the ougm S s PR NS (6+6+6) '

10. a) Rotate  the  coordinate axis. to  change  the - equation

4

x4 2V By 4 v = 8y + 83 3y = 0 in to an equation that hasno xy term.
~b). Reduce the equation 25 F =y By v - 10 = 0. to a standard form without
xy and linear terms. . e e S e e e

¢ Find ce’ntre,_ . foci, - ver,t'ic'c's, : asymptotes of - the conic 2x2-y*+6y=3.
(6+6+6) T g e Ly | :

Coskkkck kR RokE
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Model Question Paper

Credit Based Second Semester B.Sc. Degree Examination

‘ MATHEMATICS _ o
~ Calculus, Group Theory and Differential Equations
Max. Marks: 120

Time: 3 Hours _ v

Answer any ten questions from Part A.

Instructions: 1.
: 2. Answers to Part A should be written in the first few pages of the main
~answer book. _ .
3. Answer five full questions from Part B choosing one full question

from each Unit.

Fmd a suntable value ot"c satlsfymg the concfusnon of the Mean value theorem for

1
the function flx)= x + % on [2 2}

2. Evaluate 'Iim, sec x'_
LX 1+ tanx
2
. Find the Cartesian equation of the polar curve r=——>
8 ' N W e 8 . sinB -2cosB -

VS

4. Find the volume of the solid generated By revolvi'ncr the recrion between thercurve.
5.'Usmg the shell method, f'nd the volume of the solid genemted by revolving the
region bound by the cmves X = \/; X<-y and the line y= 2.

- 6. Find the Iength ofthe curve, h_‘l -t )'“2+ —% 1's 4. . : -

7. IfGisa group such that a’=e for evely a € G, then show that G is abelian.
8. Give an example to show that the union oftwo subnroups may not be a subvroup
- 9. Express the i llWﬁlSC of the cycle (1245 _)) as a plOdUCI ofnansposmom .
10. Check fm the exactness of the equation (2xy + y)dx + (\ + X) d) =0,
~11. Solve : y—x 2y.is. . - ' :
: 12. Find the integrating factor of the equatidn y(x + y)dx + (\: + "y 1)dy
13. Find the o:thogonal trajectories of the f'nmly of curves X-yi= C.

‘ -14". solve x2 p y> =0,
_' ]5. Solve : y'=px +p’ ..
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b

PART B
UNIT-1
State and prove Rolle's theorem.

By using L’Hospital’s lulc evaluate :

o e

“(ii) | |ira(x . m)

X4

Find the area of the region that lies inside the curcle r = | and outside the
cardioid r = 1 —cos 6. i : ' 7 (6+6+6)

- Suppose funcuons fand g are contmuous on [a b] and also suppose g(x) =0
| 1l1roughout (a b). Then prove that there exists a number C- € (a,-b) such that

['e).. f(b)-f(a)_
g(c) g(b) —'g(a)

Graph the cunve =4 cos 0.

Find the lengthofthecardlod~r(a+1 cose) L (6%6%6)

UNIT-1I

Find the volume of the solld generated by revolving the reglon between the
parabola X = y + ] and the Ime x = 3 about the Ime X =3.

The region bounded lhe curve y = Vax - x2 lhe x-axis, and the line x =2 1s
2} )’

- revolved about the. x-axis to genelale a solid. Find the volume of the solid by

usmg shell method

Ifc:x=1(t),y= g(t) ast< b whe1e fl and g are continuous but not
simultaneously zero on [a, b] and C is traversed exactly once as t increases -

from a to b, then derive the formula for the length of C in the form
g

Sl , | ;
L= [yl +1fw?) dt 7 | o (6+6+6)

89
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o =sin’ <t <2m
' i x = oS = t, O <
Find the length of the as‘lerond x =cos" 1, y=sm
x-ams and the line
egi led by the curve'y = Jx, the
i solid. Fmd the volume of‘the SO|1d

revolved about the y-axis to generate a
he line'y = 2x in the first

‘The region boundcd by the pambola y = x* and 1 ¥t voliime i

quadrant is revolved abmn the y- a\cis to uenenale a solid. Fin L

the solid. = (6 F 6+6) |
UNIT - 111

Prove that a non- empty subset H of a group G in a Sllbgloul’ ” and if

whenever a € H be II the producl ab’! e H

Let H and K be subgroups of a group G Fl1e|1 plove lhat HK is a subgrOLlp
of G ifand only if HK = Kl] i, : ‘.

Prove that every o € S,, where Sn |s the set of all permutanons onn . .
- symbols, can be expressed asa pIOdLICI odeSJomt cycles

Let H be a finite subsel of a group G such that a. b e H, V.a, b € ll Then'- ‘

prove that H isa subgroup of G.

Let G be a ﬁnite group of order n. Then prove that G is isomorphie toa -

subgroup of S, whele S, is the set of all'permutations on n symbo]s

‘Let H and K be ['mte subgroups of G such that HK Is also a subgloup Then :
prove that O(HKy = ZHLOUO o evete)

OHA K)

UNIT -1V

Solve : (1 + 'y_2 + xyz) dx + ('x-2y' +y+ 2xy)d‘y-=‘ O |

- Solve : y(y® - x)dx + x(y’ + x)dy =0

Solve: (x +2y—4)dx - (2x + y-5) dy = 0. | N (6+6+é)-

| ‘Solve (y - cos x) clx +cos x dy = 0

Solve : (4xy + 3y - x)dx + X(K + ZY)dY 0

S0|V§: : 6y” dx — x(2x +y)dy=0 | | Lo (6+6+6) A "

)\"‘-4i5:

(6+6 |—6) ,

"'

L
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a)l

b

J Solye: xy (y) y O N r ? sl . (6+6+6)»

UNIT- V

A thermomeler rcading 18°F is brought into a room, the temperature of which

is 70°F. One minute later the thermometer reading is 31°F. Determine the
temperature reading as a functlon of tlme and in particular, find the temperature”
reading 5 minutes, aﬂerthc ther mometcr is first b[ought into the toum

Find the orthogonal trajectories of the family ofcarduond.es r= a(l +cos 0).,

Solve the differential equation: '

xpt=dyp+9xi=0,forx>0. 0 (Ghe)

Solve the diffelentlal equatlons xyp 4 (x i y)p +.] =0

A baclenal populatlon B 13 I<nown lo have a late of glowth pmpoullonal to B’
“itself. If between noon and 2 p-m, ‘the pOpulallon triples, at what time. no
connols bemg exelted should B become IOO times what it was at noon”

-

Cokokdokckdkokk Rk

.
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9.

2Pl

a)

b)

g

| _Solve xy (y) y O o _(6+6+6)

UNIT- V

A thermometer reading 18“F is brought tnto a room, the temperatune of WhICh _
is 70°F. One minute later the thetmometel teadmg is 31°F. Determine the

| temperature reading as a function of time and in palllCLI|al find the temperature

readmg 5 mmutes after the thelmometer is first brought into the form..

Find the o:thogonal traJec'tm |es ofthe tam:ly oFcardnondes r= a(l -+ cos 9)

: Solve the dtf‘fetenttal et]uatton

vxP “JYP+9X :0,‘for"x‘>0, . S | O '(6'+6'+64) ..,_

Solve the dlffelenttal equattons xyp + (x + y)p + ] 0. ,

A bactenal p0pulat|on B S known o have a rate- of growth propomonal to B' L
itself. If between noon and 2 p m, the populatton triples,. at what time. no
contlols betng exetted should B become l()O tlmes wha[ It was at noon?

-

kKR ddk R - T
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