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Assignment
M.Sc. Mathematics I Sem
Paper :II - Real Analysis
Noter Adttembl One gurstion frero each wlk .
oMIT-T
1. Let A" be an algebra of subsets of a set X and let < A; > be a sequence of sets in A". Then prove
that there exists a sequence (B;) of sets in A” such that B;\B; = @ for i # j and
U,?;l Bi = ;:”:1 Ai

2. Let {E;|i € N} be a sequence of pairwise disjoint measurable sets, then:-

m’ (U Ei) = ; m*(E;)

i=1
1.e. m* is countably additive on disjoint sets of M.

UM T-IT
3. Let < f, > beasequence of measurable functions defined on a measurable set E. If < f;, >

converges in measure to a function f, then prove that there exists a subsequence < f;, > of

< f, > which also converges to f almost everywhere on E.

L, 1 If f is a measurable function defined on a measurable set E and if g~f, then prove
that g is also measurable on E.

or 1T~

5 Let f beabounded measurable function defined on a measurable set E and let f(x) = 0 almost

everywhere on E. If | e f (x)dx = 0, then prove that f(x) = 0 almost everywhere on E.

¢ . Let f be a continuous real valued function on [0,1] and €> 0. Prove that there is
a polynomial function p such that |f(x) — p(x)| <€ forx € [0,1].

VAT~ IT
. Let {@;} be an orthonormal system in L, - space and let {a;} be a sequence of real numbers
such that the series Y52, a; is convergent. Then prove that there exists a function f € L, such

that II}‘II2 = Y7 ot and q; =< f,8; > foreach €N

8. State and prove Riesz — Fisher Theorem.
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M.Sc. (Mathematics) I Semester

Paper-1V (Differential Geometry)

Assignment

Ql.
Q2.

Qs.

Qs.

Q6.

Q7.

Q8.

UNIT-I

State and prove Serret-Frenet formulae.

! . . z
For a point of the curve of intersection of the surfaces x? — y* =c?, y=xtanh=. Show
c
2

that p=—0 =",
c

UNIT-II

Find the equation to the inflexional tangents through a point (x, y,z) of the surface
724 =4cé.
Derive necessary and sufficient condition that a surface p=f (5, 77) must represent a
developable surface.

UNIT-III
Find the Gaussian curvature at the point (x,v)of the anchor ring x=(b+acosu)cosv,
y= (b+acosu)sinv, z=asmu, where the domain of u,y is 0<u < 27, 0<v<2r.
Verify that the total curvature of the whole surface is zero.

2 2
Prove that for the helicoid x =ucosé, y=usmé, z=cl, p,=-p, ¥ =C , where
uz=x"+y2,andthatthelinesofcurvaturearegivenby do=+ Zdu =.
u‘+c

UNIT-IV
Prove that for the surface x= 3u(l +v2)—u3 , y= 3v(1+uz)—v3 , z=3u?=3v?, the
asymptotic line are u +v =constant.

For the conoidz = f| Z , prove that the asymptotic lines consist of the generators and
o g

the curves whose projections on the xy-plane are given by x* =af '(Z), where a is an
Y

arbitrary constant.



Assignment

Paper V: Dynamics of Rigid Bodies

Attempt 4 questions. One questionfrom each unit,

Unit -[
I. (2) A plank, of mass M, is initinlly ot rest a line
atangle @ 10 the horizon and a man, of mnss m starting from the upper end walks down the
plank so that it doesn't move. Show that he gets to the other end in time
l 2ma ]1/2
(M+m)g sina
where a is the length of a plank,

ol greatest slope of'a smeotly plane inclined

(2) An uniform rod OA of length 2a. free to tum about its end O, revolves with a5 uni form
angular velocity e about the vertical OZ through O, and js inclined at a constant angle
@ to OZ. Show the value of  is cither zero or Cos~!{ 39/(4aw?))

2 (u) State nnd prove D Alemben's Principle,

(b) A rough uniform board, of mass *m”* in und length 24,

plane and o man of mass M walks on it from one
through which the board moves in this time.

rests on a smooth horizontal
nd to the other. I'ind the distance

Unit -II

3 < (@) A solid
axis

alangle 2a, oscillaes about a horizontal
hie simple cquivalent pendulum s

is free o move about its side BC.

[/ & (3) A heavy cigeular disc is revolving in a horizontal planc about its centre which is fixed. An insect,
1
of mass (1/p )ih hat of the disc, walks from the centre

along the vadius and then Nies away. Show
. . n .
that the final angular velocity is (;Tz) limes the

original angular velocit yof'the disc,

(b) A small insect moves along a uniform bar, of mass ¢qual to itscll and of length za . the
ends of which are constroined 1o remain on the circumference of a fixed circle w

hose radius
is % - Il the insect starts from the middle point of the b

ar und moves along the bar with

relative velocity V; show that the bar in time ¢ will turn through an angle % (mn—l ve

al:



Unit -ITT

5 . (@) Assolid cabe is in motion about an angular point which is fixed. IF there are no external lorces
and @y, @y, wy ane the angular velocities about the edges through the fixed point, prove that
@y + Wy + wy = constant
(b) 1127 = Aw] + Bewd + Cw? and G be the moment of the inpressed forces about the
instantancous axis of rotation and @ be the resultant angular velocities prove that

ur
e =wG

é' . (@) Show that in order that it may be possible for a uniform cone of’ height h and vertical angle 2a, (o
Spinas atop onits vertex on nrough horizontal plane, it is neeessary that
ns> Sg(4stan?a)Sina

where =
htan‘a VACKS: wj !

(b) A circular disc, of radius . has a thin rod pushed through its centre perpendicular to jts

plane,the length of the rod being cqual t the radius of the disc. Show that the system

cannol spin with the rod vertical unless the angular velocity is greater than /(-2-92).

Unit -1V

.

7+ (@) Define Hamiltoniun function of dynamical system and prove that %"-' =
t [ ¢
(b) State und prove principle of Least Action,

8- (a) Deduce the principle of Conservation of Energy from the Lagrange’s equations.

(b) An uniform rod of length 2u which has one end attnched 10 o lixe
string of length 5/12 u, performing small oscillations in a ve
equilibrium. Find the position at any time and show that the

ucmanT—;-:- und HJG;':S

d point by a light inextensible
rtical plane ubout its position of
period of'its principal oscillations



S. S.Jain Subodh P.G. College,jaipur

M.Sc. First Semester
MATHEMATICS

SIXTH PAPER
Calculus of Variation & Special Function-l

Assignment
'AHQ"M"'J“ O Quua b o ng‘UQ/w\ o Uit

1) Derive four special cases of Euler — Lagrange equation as:
(i) fisindependent of y
(ii) fis independent of x ’
(iii) f is independent of y'
(iv) fis independent of x and y
2) Find the shortest curve joining two points (x1,¥1) and (x,, ¥2) by
the use of variational method.
Unit -I_I
3)Find the extremals of the functional
1hG,2(0] = [, 2[()? + (2)? + 2y2]dx
with the boundary conditions
¥ =0, y(™/5)=~1; z(0) =0, 2(™/y) =1
4) Show that the curve of g shortest distance (geodesic) on a right
Circular cylinder is a helix.
Unit -llI

5) Find the series solution of Gauss’s hyper geometric equation in the
neighbourhood of x = (.
6) Show that Pn(x) is the coefficient of z"in the expansion of

(1-2xz+ 22 )12,

Unit -1V
7) Prove that
1 _ 2n(n+1)
f-1 X2 Py (%) Py (x)dx = @n-1)@n+1)2n+3)
8)Prove that
Qn(x) = foo dx
Pp(x) X (x2=1){Py(x))?
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M.Sc. Third Semester
MATHEMATICS
THIRD PAPER

Integral Transforms
A33|gnment

NotR & MPowht  Qane Queafion Tanm Eask Vindhs

nit —

1 (a) Find L {F(t)}, where F(t) = {eto‘“ ,t>a}

Jt<a
() Find L ~*{log(1+3))
2 (a)Provethat L {Jo(x);p} =

J%and deduce L {J,(ax);p}

(b) Use the convolution theorem to find L™? {

P
@? +a2)2}
Unit -1I

3 (a) Find the Fourier Cosine transform of —_— and hence find the Fourier sine transform of — e 2

(b) Find the convolution of f(x) = cosx qnd g(x) =exp(—alx]),a>0
4 (a) Find the Fourier transform of f(x) = —E.a>0

(b) Find. f (x) if its Fourier sine transform is ? . Hence deduce f3! {%}

Unit -I1I
5 (a) Prove that
d _\™ -
M [(%x) fOIp]=A-P)"F @)
where F(p) = M[f(x); p] and m is a positive integer.

(b) Prove that M[(1 + x)™% p] = r(p)l.l;(‘; & ,0 < Re(p) < Re(a). Hence deduce that

M[(1 + x)7%;p] = [Icosec([Ip),0 < Re(p) < 1.

6 (a) Prove that M[x* f0°° uf fOaw) g du; p] = MIF(x); p +<IM[g(x); 1 + B —x— p]
(b) Prove that M~1 [[(p)F(1 — p)x] = L [f(t); x], where F(p) = M[f(x);p] and L[f(¢); x] is
Laplace transform of f(t).
Unit -1V
7 (a) Using the complex inversion formula for the Laplace transform, find the inverse Laplace
transform of W .

~ (b) Find the Hankel transform of x"e™%, taking x/,(px) as the kernel.
cosax and sinax

8 (a) Find the Hankel transform of = taking xJo(px) as the kernel.

(b) Find the Hankel transform of the functlon

()d o i d’;(x), where f(x) = — = andv = 0.

i 4f el -
(11)E,wheref(x)— " andv=1.

% e de e ke



Assignment
S.S. Jain Subodh P.G. (Autonomous) College
M.Sc. (Mathematics) III Semester 2026-27

Paper IV Mathematical Programming -I
wah eooh Yt
At - ome &, o MM
Q. 1. Solve the following LPP by Revised Simplex Method

Max .z = x; + X,
subject to 3x,+2x,<6
x, +4x, £ 4

and x,,%, 20

Q.2.  Using the bounded variable technique , solve the following LPP

Max .z = x, + 3%,
subject to x, + X, + x; <10
x, —2x;20
2x, —x3 <10
and 0<x, <8;0<x,<4;x;20

UNIT-II
Q.3. Use Gomory’s Method to solve the following LPP:

Max .z = 2x, + 2x,
subject to 5x +3x; <8
x, +2x,<4

and X,,X;,X3,%X4 2 0 are int egers

Q4. Usethe Branch and Bound Algorithm to solve the following LPP:



Max .z = x, + 2x,
subject to x, +2x, <12

4x,+3x, <14
and x,,x, 2 0and are int egers

UNIT-III

Q. 5. Find an approximate optimal solution of the following Separable Programming Problem

Max .z =3x, + 2x,

subject to 4x,’ +x2 <16

and x,20,x,20

Q.6. Solve the following Fractional Programming Problem:

2x, +3x,
X +x,+7
st 3x +5x, <15
4x,+3x, <12
and x,,x, 20

Max.z =

UNIT-IV
Q.7' Use Dynamic Programming to find maximum value of the prOdUCt g K o Sty s
when X1+Xg+X3+--mmmmnnmmmmnnn +x,=b
X1, X2, X3, mm===mmommosesss . XnZO

Q.8.  Solve the following LPP by Dynamic Programming;:

Max .z = x, + 9x,

subject to 2x, + x, <25
x, <11

and x,20,x,20
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M.Sc. Third Semester Asgignment
MATHEMATICS

SIXTHPAPER
NN bt Numerical Analysis
W Qo daonn o vﬁ{—.
1. Find the multiple root of the equation Vi -1

27x° +27x* +36x° + 28x* +9x+ 1 =0
using Newton - Raphson method.

2. Find the root of the equations
logiox—x+3=0
by Muller's method, taking initial approximations as
X =05 x=1 x;,=15
GRVE U
3. Use synthetic division and perform two iterations by Birge — Vieta method to find the
smallest positive root of the equation x* —2x* +3x2 —4x+1=0

4. Find all the roots of the polynomial x* — x* + 3x? + x — 2 = 0 Using the Graeffe’s root squaring
method.
VO m-IC

5. Solve the state of equations:
2x; —5x; —3x; = 17
3x; +4x; + 11x; = 28
7xy + 2x5 — 5x3 = —14
using relaxation method (Perform five iterations)

6. Solve the system of equations.

le"X2==3
—2x, +7Iz - X3 = 4
"'xz + GX3 = 1 -
Using Cholesky's method. .
' O+ 1T
7. Find all the eigen values and eigen vectors of the matrix
2 1 1
1 3 1
1 1 2
by Jacobi method.

8. Find all the eigen values of the matrix

A=[5 2
2 4
using the Rilitsauser method.

ool ok kK
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