
,r.r3. Code : 2fi002
Subjecr Code, Ii+r

M.Sc. (Mathematics) 
2nd Semester

TENSORS AND DIF'T,ERENTIAL GEOMETRY
Paper_MATH-562

Time Allowed_Three Hoursl fMaximum Marks_I00
Note :_Attempt TWO questior:

questions carry equar ,nJu.lom 
each unit. AII

UNIT-I
l. Define Certesian Tensor ofcontractionandstate;;r;;."::::*,,::.;.:..*:
2. Show fhat 6_ is a tensor of order two.3. Show that th

the transiti;;ffffation of a mixed tensor possess

4. Show that Christoffel symbols do:

uNrT-[ 
not behave like tensor'

5. Define principal normal and binormal. Find theequations of the principal normal and binormal.
State and prove Serret-Frenet formulae. 

--""er'
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Exam. Code z 211002
Subject Code z 5542

M.Sc. (Mathematics) 2nd Semester

ALGEBRA-II

Paper-MATII-S53

Time Allowef3 Hoursl [Maximum Marks-100

Note :- The candidates are requircd to atternpt two questions

from each unit. Each question carries equal marks.

I'NIT-I
1. (a) Prove that an irreducible element in a PID is always

prime.

(b) Prove that every Euclidean Domain is a PID. 5

(a) Prove that F[x], F field, is an Euclidean ring. 5

O) If R is an integral domain with unit element, then

prove.that any unit in R[x] must be unit in R. 5

(a) Is Z [x] a Principal Ideal Domain ? Justiff your

answer. ,5

O) Prove in UFD, two non-zero elements possess HCF.

5

4. Prove that a if a ring R is PID then it is UFD. Is the

2.

converse true ? Justiff.

7393(2StqrcTT:-39318
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19. Prove that over pID, a submodule of finitely generated
module is finitely generated. Is the result tue in general ?Justi$,. 

l0
Let R be a commutative ring with unity and M, N free
R-modules. prove that Horq(M, N) is a free R_module
if M is finitely generated. Further if N is also finitely
generated, then find the basis of Horq(M, N). l0

20.

7393?5t8)tcTr-393rs
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Exam. Code :

Subject Code :

M.Sc. (Mathematics) 2'd Semester

MECHANICS-II

Paper-MATH-564

211002
5543

Time Allowed-3 Hoursl [Maximum Marks-100

Note :- Attempt ten questions in all, selecting TWO questions

from each unit. All questions carry equal marks.

UNIT-I
I. Prove that :

q=q+6xi
where symbols have usual meaning.

il. Discuss kinematics of rigid lithospheric plate motions on
a rotating earth.

III. A force F acts on a particle constrained to move along
a curve C joining points A and B. Prove that work
done is :

tB

w = Ja dt, A being power.
tA

IV. Find i = *[ - *{ and then show that if the velocity

of a particle of mass m changes from { to { due to

impulse I, then K.E. gaineA is ] i (" . q 
)2

7394(25L8)/CTT-2349 I (Contd)
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UNIT_V
XVII. Find the.extremals of the functional

fr
,(

l{ ''.(#)'.(*)'}.'
XVItr. Find the extremals of the functional :

Ity(x)l = jir*, + (y')2) dx.
.xo

XIX. Explain Geodesics.

)O(. Explain Galerkin,s method.

7394Q515)/CTT_2349
1900
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Exam. Code z 211002
Subject Code z 5544

M.Sc. (Mathematics) 2d Semester

DIF'X'ERENTIAL AND INTEGRAL EQUATIONS

Paper-MATH-565

Time Allowed-Three Hoursl [Maximum Marks-100
Note :-Candidate to attempt TWO questions from each

unit. Each question carries equal marks.

UNIT-I
l. Prove that the general solution of linear differential

equation Pp + eq : R is of the form F(u, v) = 0,

where F(u" v) is an arbitrary function of u(x, y, z) = ct

and v(x, y, z) : c, which form a solution of
*=0, _&.
P AR

2. Find the equation of the integral surface of the
differential equation 2y(z - 3)p + ex - z)q,= y(2x - 3)
which passes through the circle z = 0, x, + t' = 2x.

3. Find the surface which is orthogonal to the one
parameter system z = cxy(x2 + y) and which passes

through the hyperbola x2 - y2 = *, z: 0.

4- use charpit's method to solve the partial differentiar
equation (p'+ q')y = qz.

7395(25tEyCTT-r682 I (Contd.)
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UNIT-V
17. Solve the Fredholm equation :

u(x)=ex 'e-l- I l--,.'" _7", 
I u(t)dt.
0

18' Exprain the method of successive approximations forthe solution of Fredholm integral equation.
19' If K(x' t) is non-zero rear and continuous in R and(x) is non-zero real and continuous I. A functionk(x, t) is reciprocal to K(x, t) exists then the Fredholm

integral equation u(x) = (x) + jo-, t) u(t)dt has the
a

b
solution of the form u(x) =(x) _ 

i*,*, t) (tpt.
a

20, Compure D(1.) for the integral equation :

u(x) = (x) + I f ,io x u(t)dt.
0

73gs(2slsycTGl682
1900
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Exam. Code : 211004
Subject Code : 5565

M.Sc. (Mathematics) 4rr, Semester
FUNCTIONAL ANALYSIS_I

Paper-MATH_S8t
Time Allowed-3 Hours] [Maximum Marks-I00
Note :-Attempt Two questions irom each unit. Each

question carries equal marks.

UNIT-I
1. Let X and y be normed

(x,) be a sequence in X.
T(x,) +*T(xr).

2. Prove that in a normed space X, strong convergence
implies weak convergence with the same limit but converse
is not generally true. Justify.

3. Prove that in a finite dimensional normed space X, strong
convergence and weak convergence ofa sequence (x")
is equivalent.

4. Let (x,) be a weakly convergent sequence in a normed
linear space, i.e. xn _+*x. Then show that the weak limit
x ofxn is unique and every subsequence of(x,) converges
weakly to x.

spaces, T e B(X, y) and
If xn ->* xo, then show that

7676Qst8ycTG3933l
(Contd)
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' Exam. Code : 211004
Subject Code: 5573

M.Sc. (Mathematics) 4th Semester

NUMBER THEORY

. paper-MATH-5g6

Time Allowed-3 Hoursl [Maximum Marks-I00
Note- The candidates are required to attempt two questions

from each unit. Eaeh question carries equal marks.

UNIT-I
1. (a) Solve the simultaneous congruence x = 5 (mod 1l),

x = 14 (mod 29),x = 15 (mod 3l). 5

(b) Find three consecutive integers, each having a square

factor.' 
5

2. State and prove Wilson's Theorem.

3. Let the order of a modulo n be h and the order of b
modulo n be k. Show that the order of ab mod.ulo n
divides hk. In particular, if gcd (h, k) = l, then the order
of ab modulo n is hk.

l0

l0
4. Prove that if n has a primitive root then it has exactly

0(0 (n)) of them.
10

(Contd)
7684(2st8)/cTT_39336
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18. Provg that x2 - dy, = I has no solution if and only if
d = 3 (mod 4). Find the least positive solution of
x2 - 73 tz: l. given that Ji : [g, l,l, 5, 5, I , l, 16,
l,l, 5,.5, 1, 1, 16, ,..].

10
19. (a) Prove that for 0 : [ao; at, az ..., {J, ao = [0] and

if er: far; ar..., anJ, then o=uo** . 7

(b) Evaluate fl, 2, l, 2, ......1. 
320. G) Solve lgx + 5y:24bymea19 of continued fraction.

5
(b) Find the continued fraction form of 

^[. 5

7684(2s18)/cTT_39336
600
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g49rs_Y- -
Exam. Code : 211004
Subject Code : SS75

M.Sc. (Mathematics) 4$ Semester
OPERATIONS RESEARCH-I

Paper_MATH_Sgg

TimeAllowed-3 Hoursl
[Maximum Marks_l00

Note :-A:::T:|1E 
elelions in ail, serecting rwo

Suestions 
from each Unit. AII *;;;;:r;

UNIT-I
l ' If the number of arrivars in some time intervar forows aPoisson distribution; show ttrat Ae aisnibution of the timeinterval between successive arrivals is exponential.2' Explain the basic queueing process. what are the importantrandom variables i, qu.ring.rrl. to be investigated ?3. Explain (MlM,ll) :. (cofFcFs) queuing model and obtainthe probab,ity density fi:nc,i", 

"i*irirg time distribution.4. There is congestion on the platform of a railway station.The trains arrive at the rate of 30 trains per day. Thewaitingtimeforz
with an ""*# *?,lH:ffffir##ffiH
(a) The mean queue size
(b) The probabiliry that queue size exceeds 9.

marks.
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UNIT-V
17. Discuss the methodorogy of simuration. Explain with

illushations, how evenrffi simulation is useful in operations
research ?

18. vehicles arrive at a toil gate according to a poisson
distibution with mean anival rate of r0 vehicles per minute.
Each gate canprocess an arrival in l5 seconds on average.
Processing times are normally distributed with
o :2 seconds :

(a) Use Monte Carlo simulation to estimate the number
ofvehicles waiting in rine after r0 minutes of oper"ation
with only one toll gate open.

(b) Use Monte Carlo method to determine the minimum
number of toll gates necessary, if it is desired that
liule or no waiting be required.

19. Discuss the various applications of simulation in detail
with illustations.

20. Using random numbers to simulate a sample, find the
probability that a packet of 6 products does not contain
any defective product, when the production line produces
10% defective products. compare yo,r answer with the
expected probability.
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