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Exam' Code : 211001

Subject Code " 
5472

M.Sc. Mathematics I't Semester

REALANALYSIS_I

PaPer-MATH-ss1

Trme Allowed-3 Hours] [Maximum Marks-100

\ote :- Attempt two questions from each Unit' All questions

carrY 10 marks each'

UNIT-I

1. What is an open sphere in a metric space ? What 
-a-re lhe

open spheres in discrete metic space ? Prove that collection

of all arbitraryunion of open spheres is closed undel

finite intersections. Also'give an example of two different

metrics on a set for which the collection of all arbitrary

unions of oPen sPheres is same'

2. Prove that there cannot be any surjection from the set of

integers to the set ofall subsets ofintegers'

3. Prove that the only compact subsets of the real line are

closed and bounded'

4. Prove that for any two disjoint compact sets A andB in

a metric ,pu"", itt"" exists two disjoint open sets 
Y. 

u"O

V such that A is contained in U and B is contained in V'

UNIT_II

5. Prove that any set contained between a connected set

and its closure is also connected'

4239(2117)tBss-31406
(Contd.)
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Exam. Code : 2ll00l
Subject Code : 5473

M.Sc. Mathemetics lst Semester
COMPLEXANALYSIS

Peper-MATH-SS2

Time Allowed-3 Hoursl [Maximum Marks_100
Note :-Attempt. TWO questions from each unit. All

questions carry equal marks.

I.INTT-I
I ' Show that continuity is a necessary but not a sufficient

condition for the existence of a finite derivative.
2. Examine the nature of the function

f (z) =x2t'5 
fx + iv)

ffi,2*0,f (0)=g

in the region including the origin.
3. An electrostatic field in xy _ plane is given by the

potential function $ = 3x2 y - y3, find the stream
function.

4. If w' : f (z) is a regular function of .2. prove that

(a, a2)
| 

- 
+ 

-z llog lf'1211= g[a*, 'ay 
)

If I f ' @) | is the product of a f.unction of x and
firnction of y, show that f , (r) : exp (azz + pz + y)
where cr is real and B and y are complex constants.4210(2llTltBSS-28309 I (Contd.)
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Exam. Code : 2ll00l
Subject Code z 5474

M.Sc. (Mathematics) I.t Semester

ALGEBRA-I
Paper-MATH-553

Time Allorved-3 Hoursl [Maximum Marks-l00
Note :- Attempt TWO questions from each Unit. Each

question carries equal marks.

UNIT-I
1. Prove that a finite semi-group G is a group if and

only if G satisfies both cancellation laws.
2.

3.

State and prove Lagrange,s Theorem.
If p is the smallest prime factor of the order
finite group G prove that any subgroup of index

ofa
pis

normal in G.

4. (a) Find all the subgroups of Zl2l Z.
(b) If H is a subgroup. of a group G

x2 e H V x e G then show that H
subgroup of G.

such that
is normal

UNIT-II
5. (a) Show that for G : S, then G,, commutator

subgroup of G is Ar.
(b) Let G be a group oforder 231, show that Sylow

ll-subgroup of G is contained in Z(G), centre
of G.

424r(2tt7)tBSS-28310 (Contd.)
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Exam. Code : 211001.
Subject Code : 5475

M.Sc. (Mathematics) I't Semester

MECHANICS-I
Paper-MATH-554

Time Allowed-3

Note :- Attempt
question

Hours] [Maximum Marks-100

TWO questions from each unit. Each
carries equal marks.

UNIT-I
I. Find the velocity and acceleration of a particle

moving along a curve. In the usual notations, show

.di
that 

-=Kn.ds

U. Determine the components of acceleration of a particle
moving along the curve ,: aebo such that the radius
vector moves with constant angular velocity ro.

m. Define vector angular velocity. In the usual notations

show that 6=1"*lV.
2

'd a
ry. ,f A and ; denote the rate of change relative to

fixed frame and moving frame with angular velocity

ro respectively, then for any vector F show that

dF AF +frxF
dtA

and hence find the velocity and acceleration.

42 42(2tr7') |BSS'.283 I I (Contd.)
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)ilV Show that the inverse square law of force directed
towards a fixed point always produces a conic type
orbit.

XV Discuss the motion of a particle moving in an
elliptic orbit under the-inverse square law of attraction
and subjected to a small blow in the tangential
direction.

XVt State Kepler's laws of planetary motion. Two
gravitating particles A and B of mass .m' and .M,
respectively, rnove under the force of their mutual
attraction. If the orbit of A relative to B is a circle
of radius 'a' described with velocity v, show that

. UNIT-V
XVIL Define principal axes a product of inertia. Show that

the products of inertia with respect to piincipal axes
are zero.

XUIL What do you nnean by equimomental systems ? State
and prove necessary and sufficient conditions for
the two systems to be in equimomental.

XIX. Find the moment of inertia of a rigid body about a
line having direction cosines < I, p v >. Let the
rigid body is rotating about this line with angular
velocity ol, then find the expression of kinetic energy
of the body in terms of its moment of inertia.

XX. State perpendicular axis theorem. Use it to find the
moment of inertia of an elliptic disc about a line
perpendicular to the plane of the disc.

4242Q117)|BSS-28311 1800
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