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Exam Code: 211001 Paper Code: 8352 (30)

Programme : M.Sc. (Maths) Semester-I

Course Title: ReaI Analysis-I

Course Code: MMSL-1331

Time Allowed: 3 Hours Max Marks: 80

Note : There are four sections in paper and candidates

are required to attempt five questions, selecting at least

one question from each section. The fifttr question may
be attempted from any section. Each question carries

equal marks.

Section A

1. Prove that every K-cell is compact.

2. (a) Prove that compact sets are closed.

(b) Prove that in a metric space every open ball is an

open set.

Section B

3. State and prove Cantor's Intersection Theorem.

4. (a) Prove that closure of connected set is connected.

(b) Compact metric space is always complete.
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Section C

5. State and prove Baire's category theorem.

6. (a) Prove that continuous image of connected set is
connected.

(b) If f : X +! is a Mapping, Then f is continuous iff
f(A) g f@ v ACx

Section D

7. State and prove 2nd mean value Theorem of Riemann
Stieltje's integral.

8. (a) If F is monotonic on [a,b] and if a is continuous on
[a bJ then

F € R (a) on [a,b]

(b) State and prove frrndamental theorem of calculus.
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Exam Code: 211m1 paper Code: g353 (3Ol

Programme: M.Sc. (Maths)Sern: I

Course Title: Complex Analysis

Course Code: MMSL-1332

TimeAllourcd: 3 Hous Max ll/larks: gO

Note:
. There are eight questions of equal marks. Attempt any five selecting atleast one from each section.

The fifth question may be selected from any section. Each question carries 16 marks

UNIT I

1(a| Define analytic function along with examples . State and prove necessary condition for a (10)

function to be analytic.

(b) lf v=sinhxcosy, determine the conjugate function u. (6)

2(a) Show that for the function (10)

I 
.r'(l +i)-Jrr(i-i) - r r.,

r(z)= j -l;r-- 'z *v
I

[(] .z=0

Cauchy Reimann eguations are satisfied at origin yet f(z) is not differentiable .

(bllf f(z)=u+iv , z=x+iy , prove that (6)

atf.atl ^a'J
-:T-iT-0x' lr 0z0z

UNIT.II

l(a)State and prove liouville's Theorem. (10)

(b)Find the bilinear transformation which maps the points -,i,0 in the z plane to the points (61

0,i,- |n the w plane.

2(alFind the bilinear transformation which maps the unit circular disc f z I Sf in the z plane onto (10)

the unit circular disc I w I 51 in the w plane.

(blFind the fixed points of the transformation w= Z 
: and find the normal form . (6,

z-2
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uNtT-ilt

l(alState and prove taylors theorem.

(blFlnd the radius of convergence of the series 5' nt'2 z"

" (Zn)l

Z(a)State and prove Rouches Theorem.

(blProve that all the roots of z7 -523 +12=0 tie between the clrcleslzl=landlzl=2

UNIT IV

(101

(6)

(10)

{6)

(101

(10)

(6)

1(a)State the prove Cauchy Residue Theorem.

(b)Classifu the singularity in each case (i) f(z)=

(ii) f(z)=

z-stnz
-;l-

I

l-

, z=O

,z=O

2(a)Evaluat " i'?t 
*rrd*

rox-+a-

(b)Evatuate 
=i ot
| 2+cos9 (5)
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211001 83s4 (30)

M.Sc. Mathematics Semcster-I

Course Title Algebre-I

Course code: MMSL-I333

Time: 3Hrs Max. Marks: 80

Instructions: Attempt five questions in all, selecting at least one question from each

section. The fifttr question may be attempted from any section.

Section-I

1 (r) If H is a subgroup of G, then centralizer of H i.e. C(H) = {r E G:xh=
lw ,f or all h e H].Prove that C(H) is a subgroup of G. (4)
(ii) State and prove Lagrange's theorem. (6)
(iii) Let G =( a ) be a cyclic group of order n, show that G :< ak > if and only
if gcd (k,n) = 1. (6)

2. (i) Show that Ue is a cyclic group. What are all its generators? (4)
(ii) Let G be a Soup and let Z(G) be the cenfre of G. If G/Z(G) is rylic, then
prove that G is abelian group. (5)

(iii) If H and K are two subgroups of a group G. Prove that H UK is a subgroup of
G if and only if either H cK or K SH. (7)

Section-II

3. (i) Let Q & ahomomorphism of G onto 6 with kernel K and let il- be normal
subgroup of G .If N = {x e GtO@ e fr},thenprove that G/N =G/N. (6)
(ii) State and prove Cayley's theorem. (6)
(iii)Show that there are two abelian groups of order 108 that have exactly forn
subgroups oforder 3.

4. (i) Prove ttrat & has no subgroup of order six.

(4)

(4)

(s)

(ii) Prove that every permutation of a finite set can be written as a cycle or as a
product of disjoint cycles.

(iii) Let G and H be fmite cyclic groups. Prove ttnt G @ H is cyclic if and only if
lGl and lHl are relatively prime. (7)

e{II rr$ &Elrflq gwtF,so

Eirtrq{ rTg{
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su.tioo-rii'

5. (i) Let G be a finite goup.Prove that the number of Sylowp- subgroups in G is

equal to I modulop and divides lGl. Q)
(ii) Let lGl: 2p , wherep is an odd prime, prove that G is isomorphictoZ2r.

(iii) State and prove Cauchy's theorem.

6. (i) Let a group G is solvable and N is a normal subgroup of G, prove that G/N is

(4)
(s)

(s)
(7)

(4)

also solvable group.

(ii) State and prove Jordan Holder theorem.

(iii) Find all composition series of $x Zr,

Section-IV

7. (i) Suppose that R is a rrng and that az = a for every 4 e R, show that R is
commutative. (5)

(ii) Let d: R -+ R' is a ring homomorphism, if R is commutative, then prove that

0(R) is also conrmutative. (5)

(iii) Let Q: R -+ S is a ring homomorphism, prove that the mapping

rlt:R/Ker Q - Q(R), defined bv ,ltk * Ker 0) = 0(r) is anisomorphism. (6)

(i) Prove that Ore set S of all matrices of the ftt- [f; f] *iO a,b EZ, forms a

subring of M2(Z). Prove that further that S is neither a left nor right ideals of
Mz(Z). (4)

(ii) Let R be a commutative ring with unity and let A be an ideal or R, prove that

R/A is an integral domain if and only if A is prime. (7)

( iii) Give an example of a ring in which some prime ideal is not ma<imal. (5)
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ExamCode:108201 paperCode;8355

programme: M.Sc. {Mathematics) Sem_l

Course Title: Mechanics-l

Course Code: MMSL-1334

(20)

Time Allowed: 3 Hours

lnstructions:

Candidates are required to attempt
least one question from each section.

The Fifth question may be attempted

Max Marks: 80

five questions in all

from arry section.

selecting at

1. Obtain the expression for
case of moving axes and
spherica I coordinates.

Section-A

the velocity and acceleration of a particle in
hence deduce the result for rylindrical and

16

2. P is the point specified by porar coordinates lr,0l in a prane and its
position vector op- at any time t with respect to fixed origin o is
represented by the complex number z = reiq . Show that
i =ieiq +r|(ieie), z - (r -rez)eie +16 +zf 6)eei\ and
hence deduce the radial and transverse velocity and acceleration
components of P. t6
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Enm Code: 211001 Paper Code:8355 (30)

Prognmme: M.Sc. (Maths)Sem: I

Course Title: Difhrential Equations

Course Code: MMSL- 1335

Time Allouted: 3 Hours

Note

Max l\iarks:80

There are eight questions of equal marks. Attempt any five selecting atleast one frorn each section.

The fifth question may be selected fronr any section. Each question carries 16 marks.

=x* j) ; y(0)=0

I

(10)

(6)

(10)

(101

(6)

Page No. 1

UNIT I

l(alFind third order approximation of the solution of equation

(b)solve the equatio n &, 
= *'ly--- = -!.=-- 

z(x+ y) z(x- y) *' + y'

2(alFind the eigen values and eigen functions of the Srum Liouville problem y"+ ),v = 0

y'(0t. .t"(r1.=g

(blrind the adioint ot r'fr+(2xt .D**r, = 
9

4r'
dt

(6)

UNIT II

l(alUsing the Laplace Transform solve the differential equation
tl'* . ndx . . -t___t/_+)X=e
cil' dt

(,r: + 2)r (p - l)'

sin r
(ro1

(blEvaluate I
{pt +u'11p'+h'y

I-

2(alState the Heaviside expansion formulae and trence evaluate l-r j

L

{b) Evaluate Llc ' t cos 2l )
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ls-lz- (rt

uNlTlll

l(alDefine fourier transform. Find the fourier trangform or tOr= 
{l [j :;

? sin sds tr
and hence prove I , =,

0

{b}tf f(sl ir the fourlsr transform of function f(xf then F( f(x}cosax V I'E . '\tS:O

Au A'
2(alSolve + =* giventhatu(0,t) =u(t,t)=0 andu(x,0)=ixwhere (kxcn,t>0

dt a(

(b) Flnd the finite fourier sine transform of f(x)= x' , 0'xt4

(10)

(6)

(10)

(61

UNIT IV

I

l)aProve that I f,
-l

b) Prove that J-,,r(x, = lE.ou

lz
(x)!G)dx =lzn+t

Io

iJ'm=n

i/' m* n

{10}

(6)

2(a) H, (.v) = z'.*n[] #)r'

(ul(,, * 111,,,(r) =(2n +l -x)L,(r)-nI,,-,(x)

(101

(6)
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