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SECTION-A

5+2=10 Marks
Avswor all tie guestions;

1) Ilnllmhmplqwllhu-ﬂ.umlluw
?) II|~1L|-|1-|u|1||;||1ltt+1_r.1|:1l|.

3} Deline eyt - ey with example,
1) Deline connectivity,

5)  Define spanning tree.

SECTION-B

Answer all the questian: 2*5=10 Marks

B} Al liGis simple and & =q-

1/2,then G is connected. (or ]
B) In any graph G,

the number of vertices of odd degree is even,

7) a} A vertex Vefa connected graph G with atleast three vertices is a cut

vertex of G, iff there exist vertices y and w of G, distinct from V,such that V s In every u-w
pathin G. (or)

b) Asimple cubic (3 regular) connected graph 6 has a cut vertex Iff it has a cut edpe,

Answer any three questions: SECTION-C 3*10=30 Marks
8. A graph is bipartite if and only if it contains no odd cycles.
9. a) If a simple graph G is not connected. Then G° is connected.
b) The number of edges of a simple graph with w components cannat exceed
(n=w)(n-w+1)/2

10. State and prove Redel thoorem,

11. State and prove cayley's formula.
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Wrde dhe  bimomial  Sxpreston dfer  (r4ad”.
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e
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Sne 1
pyove Thalk by gin'® = Sin7@ - 2eins8 421 3NLE -3¢ sin®
Prove the b Janhix = 2tan 4 tanhix

(+2tan h&w

PAET-

Ansoad ol e Quudirons. ( 2xi0=20)
prove  that 0589 = 1-J2 gin?® +lbo sinfe . 25b anb e s nnfe
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far(xa0y) 1972
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GOVERNMENT ARTS AND SCIENCE COLLEGE FOR WOMEN

BARGUR- 635104.
M.SC MATHEMATICS _ MODIL EXAN

Subject : Calculus of Variation and Integral u;i Time: 3 Hours
*ECTION A — (15 x 1 = 15 Marks)
Answer ALL questions.
1. If a function /[y(x )] attains a maximum on acurvey=yo(x) then aty = yu(x)

§im—————(a]-w (Bw (o (@1
2. The function f(x) is decreasing around x, if f'[_;n y=0 and f'{;pj > 0 then x, is said to be --
-e==s [a]Local minimum (b) Lecal maximum (] increasing (d)decreasing

3. The Euler equation for the functional yields /[¥(x)] = _I.{P g ,li"a 10) =0, }{% }= 1
]
(a)y +y=0()y —p=0(c)y ~2y=0(d)y +2y=0
4. State Welrstrass-Erdmann cormer conditions.

5. Write the transversality condition.
6. State orthogonality condition for the moving boundary.

7. A kernal Kix,t) is convalution if
(a) K(x.1) = K(x 0 (B) K(x0) = K(x) () K(x )= K{x—1) {d) Kz, 1) = K{z+1)

8. Two function f(x) and fy(x) continuous on the interval [a, b] are said to he orthogonal
onfa, b] if,
5

& & [}
@[ A f@d ] G AEA@d=] @A) Rd=0 (@) [ £i(x)f(x) e 0

e k
9. The series isu(x) = [jm . (x) = f(x) +-ZJ1"J'#. (x,0)F (f)edr known as ------ series.
{a) Abel (b) Neumann (¢} Fisk (d) Dirchlet
5x. 1§ ;
10, The solution of the integral equation ulx)= ?+ 5 j':cm{f};fr is
-]
{a) ulx)=0 (bulx)=1 (¢ ) u(x}=x {d) u{:-.'j|=l2x-1 5
11. Write the separable kernal of Fredhlom integral equations.
17 Two function f;(x) and f;(x) are said o be orthogonal
@ A== (. fi)=1 @ fe)20 () l’ﬁ-f:l!;_ﬂ | .
13. A kernal k(x.t) is aid to be Hilbert -Schmidt kemal, 1f it j:;miq_;ﬂn T

i le (a)Symmetric (b) Skew symmetric{c } Skew ; . |
i th-‘Efat" i e a norm not ¢Eil1al to zero has at least CI1LEN values.

14. Every symmetric kernal with
(a) Dﬂ:: (b) two {c ) three {d) four
15. Define Hilbert Space. _
Answer any two questions: SECTION -B(2X5=10 Marks) —
Eind the curve with flxed boundary poiftts cuch that its rotation about the axis 07 ahs
15 glven rise to @ curface of revolution af minimuEm surface ared.




17 Findd the extremals with corner perints of U8 Tfe g 5 fNainy) = I‘ I'I | }h

18, Canvert the following dilferential equation 00 g equation with y{0)e
i (=il y o y o=

19 salwe M) = | + I.l'lf}-r-ﬁ!

20 State and prove Hilbert-Schmidt theorem
Answer all the questions: section “C15° 10750 My
2L {niDenve the Lulers equation of the variation problem. (OR)
[h]State and prove Brachistechrone problem
<4 {a) Using only the basic necessary condititn & f.p Jirvd the ewrve cn welich on ertremom

]
I ES
of the functional I|yix)] = I{I j ‘] dde. MU =0 can be achieved if the second boundary
[
point(x,. ¥, ) can move along the cireumference (x -9} + y' =9 [OR)
(b)Find the shortest distance between the pafabola yewiand the straight in x-y=5,

23.(a) Show that the transformation is a ) =14 gl Pt integral equation

4 == I .._- -.r.
:.Lr}—Hr_, Jﬁ+1:]mfrjpﬂ. (OR)

{biFind the Figen values and Eigen function of the homopeneous

integral equation w(r) = .-!Ifﬁ.h‘ 4 A+ 3!'-1'}4]};.\":

24. (a)Find the resolvant kemal of yixy=flx)+ e’ pie)ds

[OR)
(b)Using the method of degenerate Kernals solve the integral equation

p{x)= Ajmsflngr‘ _irfrjn’.' =]

25. (1) Derive the solution of Voliera integral equation of the second kind by successive

substations.
(1K)

(hjSolve the symmetric Fredhlom integral equation of the first kind
I:ﬁ'l -1} x <l

I
f‘r-r.-l =!Kr“_—'”_ﬂ'|‘#ﬂ Where Kf.r.”: :l..fff"”"x?]




S.No. 329 ' 17PMAOS

(For the candidates admitted from 2017 — 2018 onwards)
M.Sc. DEGREE EXAMINATION, APRIL 2019.
Second Semester
Mather_'.n_mtics

ALGEBRA .

Time : Three hours Malximum - 75 marks

PART A — (10 x 2= 20 mal_']-:s}

Answer ALL questions.

1. Define Normalizer of a in G.

2. Define equivalence relation in group.
3. Define internal direct product.

4. Define invariants,

5. Define free module.
6.  Define epimorphism.

7. Define Galois group.



8.

10,

1.

12

-1

Define normal extension of feld 7,
Define finite field,

Stnte Frobenius theorem,

(n)

(h)

(a1}

(b}

(m)

(1s)

PART B — (6 = b = 26 marks)
Answor ALL guestions.
I oliil= p“ whore pis a prime number then
prove that the group 7 is abelinn.
Or
Show that w(k) =1+ pa ...+ p*'",

Let G be o group and suppose that @ is the
internal  direct product of N, N, . Let

T'=NxNy=...« N, . Then prove that G and
T are isomorphic,

Or

If G and G are isomorphic abelian group
then prove that for every integer s, Gis) and

i'(s) are isomorphic.
State and prove homomorphism theorem.,
Oy

If 4 is a commutative ring and F iz a free
A-module then show that any two free basis
of F have the same Cardinal number.

[ -]

S.No. 329

15,

16.
17.

18,
19.

20.

e

{(n)  Show that S, is not solvable for n 25,

Cir

()  Show ihal that the fixed field of G in o«
subfield of &,

(n)  Sitole and prove Jacobeon theorem,
O
by Prove that for every prime number p oand
every posilive integer m then prove there
exists a field hoving p™ elements,
PART C — (3 = 10 = 30 marks)
Answer any THREE quesLions.
State and prove Cauchy theorem.

I'rove that two abelinn groups of erder p"aro

igomorphic if and only if they have the same
invariants.

State and prove Second isomorphism theorem.

If pix) & Flx| is solvable by radicals over FF, then
show that the Caleis group over F of plx) is a
solvable group.

State and prove Wedderburn's theorem.

3 S.No. 329



18.

19.

20.

3

Discuss Hamilton's principal funetion.
State and prove STACKEL's THEOREM.

Explain  differential form of Canonical |
Transformation. |

A S.No. 309

S.No. 309 - 17PMA03

(For the candidates admitted from 2017-2018 onwards)
M.Sc. DEGREE EXAMINATION, NOVEMBER 2019.
First Semester
Mathematics
MECHANICS
Time : Three hours Maximum : 756 marks
SECTION A — (10 x 2 = 20 marke)

Answer ALL the questions.

1.  Define Degree of Freedom.
2. State the prineiple of virtual work,
4.  Define Routhian function.

4. Write down the standard form of Lagrange's
equation for a nouholonomic system.

G.  State the Brachistochrofle problem.

6. Write the Jacobins form of the principle of least
action.



=1

10.

1.

13.

Write the modified Hamilton-Jacobi equation.
State Stackel's theorem.

Define Bilinear covariant.

Define Homogeneous Canonical Transformations.
SECTION B — (5 x 6 = 25 marks)
Answer ALL the questions.

(a) Derive the principle of conservation of

energy.
Or
()  Explain D'Alembert's principle.
() Derive the expression for KE as,

T--—Zm,‘[za—\t a""‘]fnr

= ksl i=l F'

T . .

Or
() Write a short note on Ignorable coordinates.
(1) State Modified Hamilton's principle.

Or

by Find the stationary value of the function
= = subject to the constraints
i ¥ =x? 4y +21-4=0.

2 S5.No. 309

14.

16.

16.

' . ]
{a) With notations, derive H[q.%jl:a“,

Or
(b) Explain the Pfaffian Differential Forms.
{a) Explain the Bilinear covariant.
Or
(b) Derive Jacobi identity property.
SECTION C — (3 » 10 = 30 marks)
Answer any THREE questions.
Write the Rotational Kinetic Energy in the form of
Ty= %m"rj’ .
A double pendulum consists of two particles
suspended by massless rods, as shown in figure,

Assuming that all motion takes place in a vertical
plane, find the differential equations of motion.

3 S.No. 309
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The solutwon of (FFer)z =0
(For the candidates admitted firng, 202

[ ]
{al #1,!f.t—y_vl'-'!rp'}—r:-rr
b) Bl firs) exp | - Ly

—2027 nnw.rdg‘j
M.Se. DEGREE EK.H]L“N.&T[UN. AUNE

022
Becond Semester

(cy  ¢lox) exp [%? E
Mathematics ) P )
d) [— £ 5
PARTIAL DIFFERENTIAL EQUATIONS S & i
Time : Three hours Maximum : 75 marks 3.  The PDE =mn® mﬂ + ol 2e), ~os’ mu, = x is
SECTION A — MGxl= iﬁ 'I'I!Iﬂ.rh} (a) Parnbolic (b} El‘.li‘[l't-:ll.‘.-
_ (e} Hyperbolic
Answer ALL the questions, i

{4y  MNone of thess
3%

Which of the following is ellipric?
(a) Wave equation

an"‘:.-"f 4.
If u=flz-ot+ioy)+ g{z— vt —iay) is a solution of

ﬂ'!u+ﬂ;u 1 aty

k) Daiffusion eguation
i ) Laplace equation (d) Transporteguation
e )
el then 475 " 5. One of the possible solution of Laplace equation
i e Yiu=01is

g e L* ; i Py "”f]

@ a+sp=1 0 a-Eei @ (Acosps+ Bsin px)(Ce”” + De
u
% . (k) {Amspx+Eainpx]‘.\Ce” +D¢"”!]

() a3+§-=1 @ a“-%:].

&) (Acospx+ Bsin p::':ltﬂ'em‘: . DG_”\}
[d) Mone of these

[ ]

S.No. !



