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PSM/KW/23/10007

Master of Science (M.Sc.) Mathematics Semester——I (CBCS) (NEP) Examination
MMTIT05S MS : RESEARCH METHODOLOGY IN MATHEMATICS
Paper—s5
Time : Three Hours] .
N.B. :— Solve one question from each unit.
UNIT-1 \ |
"? Explain in brief the different steps involved in the Research

[Maximum Marks : 60
Question no. 9 is compulsory.

1 /m/ “What is "Rescarch Process

: 6
rocess.
}ﬁ/gutl'me the main objectives of research and provide detailed explanation for cach objective.

6
OR

(@) What is a Research Problem ? Discuss the relat

ion between research problem and choice of
research design.

6
(t) What are the problems usyally faced by researchers in India? Explain. 6
UNIT-II
/(ﬂ)/ Write short note on Problem and Project-based learning. 6
)48” Explain the various steps involved in the research project work process. 6
OR

(@) List and explain in short, the contents of the general structure of the project report. 6

(b) What are the elhical issues cong

emning the researcher's research activity ? Explain.

6
UNIT-III
J. _})/Wllat is Patent ? Describe in detail, its process for granting the status and uses foi innovaiors,
> . 6
(b Describe ‘copyright' and the work protected under Copyright Act. Explain the process of
‘ obtaining copyright. o
. ' OR
: ;) What is TradeMark 9 Explain the different types of trademarks with examples. 6
(b) What Is a Qeographxcal Indication (GT) ? Name the legislation for s protection in India and
briefly out line he procedure of registration. 6
( | | UNIT-1V
{;l) I[\)A‘:;‘cnbc/ List the advance methods to search the required informstion cliectively, 0
Y ASCUss ahoug ¢ 4" % . 1o Tiat oo
S RCUSS abouy () L.'J TeX and (i) Microsoft word, clearly pointing out (e differcuee honveen
these paper formulmg soltwares, 0O
R
8. (a) Wh, 0
¢ 1t . o ‘ .
atdo you 1neqy by research paper ? How can we create 3 rescarch paper in LaTeXo Fplain.
) What i o . o | v
/ $ Plagiarisny' i rescarch? Explain, how plagiarism can e avoided i researel 0
9. (@) Wi a short nge on 'Revi (Compfllsory)
) Do eview of Literature' iy rescarch 5
Jescribe Various roles of (he pr. [ i 7
Broup member for hegt performance in the 8roup process feamning.
_}\'ﬂ\/Exphm :
2 AN shop the nec i s : ‘
} 0 Deseribe " ) ; Necessary conditions fop grant ol patent to (e mmvention,
ANOUS reference siyloc ad 0 A . . e
crence styles used in academic writing, O
MG~ 3465
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Time : Three Hours]

PSM/KW/23/1431

Master of Science (M.Sc.) Semester——I (Mathematics) (CBCS) Ex

INTEGRAL EQUATIONS (O1.D)
Paper — 5§

Paper — vV

(1) Solve FIVE questions choosing ONI- from cach of the four units.
(2) Question No. 9 is compulsory.
UNIiT—I

1

Find the solution of the integro-differential equation u'(x )—kfe“',u(t)d[ =1, 0<t<1,

0

where u (0) =0 .

Reduced voltera integral equation of first kind to a voltera integral equation of second kind.

Write general form of linear integral equation and write classification of linear integral

equation.

Transform the problem L, = f(x), x, <x<x, with boundary condilions‘aly(xl)Jr b,y'(x‘): 0.

azy(x2)+ bzy'(xz)zo into an integral equation.
UNIT—II

The eigen functions associated with a Hermilian kernel form an orthonornial set.

State and prove Hilbert - Schmidt Theorem.
Find the fourier series solution for the integral equation
17 1-ao’
flx)=— HyMdy, O<a<l. —r<x<m-
) ZJIJ‘1—2.0Lcos(x—y)+0L2 oly)dy

=T

Show that the kemel

=, sin nx.cosny .
Kix,y)= Y RN pcxys<h
- n+i

does not have any eigen values and find the corresponding K, and K .
UNIT—III

X

Isin alx - y)oly My = x

Solve the integral equation

X

Solve the integral equation ¢(x) =2cosax +J(x —Ug{udt, x>0

0

[Maximum Marks :
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(a)

(b)

(a)

(b)

(a)

(b)

(a)

(b)

(c)

(d)

Find the resolvent Kernel of the micgral equation

(1)(.‘&)/) ~f(x.y)+ ”c" il "‘-(l)(;.u)thll] and henee write the solution. 0]
00
Solve the integral cquation (l)"(,\): | J‘cw‘ "(1»'(1)(11 . where rl;'(()) =0 and dJ(O) -0 10
UNIT-——1V

Find the first three functions in the sequence of functions

arising from the iterative solution of
the integral equation :

d(x)=x+ k:f[l ex(@(y) oy

10)
ol
Solve the integral equation cb(x):j i(y) dy . 10
ol 1+y
. (] 3 ‘ . |
Find the approximations to ¢ 2 and ¢ 1 when ¢(x) is determined by the integral
1
equation d)(x)—J.e"V([)(y)dy:l—x"(e‘ —l). 10
0
Solve the integral equation > ) = fcos ox.¢(w)do, a > 0. 10
a‘+r- g
Compulsory Question
Find the integral equation corresponding to y"(x) + 2xy'(x) + y(x) = 0 , with
y(0) = 1, y'(0) = 0. 3
If the eigen values of Hermitian Kernel then show that they are real. N
Solve the integral equation x? = jsin a(x - y)(])(y)dy L a0, 5
0
¢ h(v)
du=1,0<w</¢ <
Solve I U—w . :

0

) 10
MG—15832 :
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ter of Science (M.Sc.) Mathematics Se
Maste N(IM ) Mathematics Sem.— (CBCS) New Education Policy (NEP) Examination
TIT : ; '
03 M3 : ORDINAR)Y DIFFERENTIAL EOUATIONS
Cnmpulsun, Paper—3
Time : Three Hours]
Solve FI [Maximum Marks - K0
y — / oSt ~ S
Note :—Solve FIVE questions. choosing ONE from cach Unit. Question No. 9 is compulsory
UNIT—I
I. (a) Find the solution of the Legendre cquation
T Gt

L) = (1 =X —2xy'+ a(a + 1) =0 &

(b) One solution of X'y" — xy" +y = 0 on 0 < x < «wis ¢x) = x Find all solutiors of
x_}/Il _ Xyl __+_ y — f H
OR
2. (a) Let ¢ be any solution of L(y) = y” + ay' + ay = 0 on an intcrval | containing a point
X, then show that for all x in I :
20

H90x) €™ <1600 1< 1 o, ) e~

where k =1 + |a| + [a | g
(b) Determine the series solution for differential equation :
y" — xy' = 0 around x = 0. ]
UNIT—II
3. (a) Solve the following ditferential cquations :
(1) xXy" —=5xy' + 6y = 0
(1) 2xy" +xy' =y =0 8
(b) Show that :
() () =od (x)+d, ()
(i1) c%(xﬂ”.l”(x)):—_\"“.l“,,(\). N
OR
4. - (a) Derive the formula for the Bessel function of zero order of first Kind 23;’) N
(b) Find all solution ¢ of the form @) = x| Z Co o for the equation VA »%\_\' Fay =0,
Q
(Contd )
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UNIT—111
Find the first three successive approximations for (fc siatiogs °
(i) vy =x by, y0) =2
() y =y v - ¢
Explain the method ol suceessive approximation m- detal p a\
OR

>(Ine mechiz ¢ 11 urther s , . : ‘ )
Define Lipschitz condition. further show that f(x, v) — ¥ v satisly Lipschitz condition on

the region S & x| < 1 [yl = L. K
Find the solution of y" = xy. y(0) = 1 by successive approximation 24

UNIT—IV
Find the solution ¢ ot the system

yl = yl + yl .

~o

yo =y, oy, o etsatisfymg o(0) = (0, 0).

Define Orthogonality of cigenfunctions, further solve following Sturm-Liouville cquation
y'+ Ay =0, y(0) =0, y()=0. 5
OR

(i) y"~ey =2¢

' N

(i) y" =y
Show that following vector valued function satisfies Lipschitz condition and compute the

corresponding Lipschitz constant :

(i) R:|x| <o [yl S el y)=0Gx+2y. Y~ V)

(i) R: x| < Llyl € 1 foey)y =+ 1x 1y

(Compulsory Question)

ation XAV - Xy 1Sy 0.

Find seccnd independent solution of the differenual equ | {
TS St kA Y

If ¢ (x) = x' is onc of the solutions.

! 3

Show that xJ,(x)=——= s %)
S 12
Prove that f(x. y) = xy satisly Lipschitz condition on - the reoton RN T v s T b
do not satisfy Lipschitz condition on the region 5 ¢ 1| Iofvl -
=16

Solve -y +y = L.

MG—iR115 Rl
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