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Instructions to the candidates:

1)  All questions are compulsory.

2)  Figures to the right indicate full marks.

3) Answer to the two sections should be written in separate answer books.

4) Tie answer books of both sections together.

SECTION - 1
(Ring Theory)
Q1) a) Attempt any three of the following : [6]

i)  Find all solution of the congruence 2x = 6 (mod4).
ii)  State the characteristics of Z, and 5Z.

i) Does there exist an integral domain of characteristic 67 if so, give
an example.

iv) Listall polynomials of degree 3 in Z, [x]
b) Attempt any one of the following : [4]
i)  Find the sum and product of the polynomials
fx) = 4x-5, g(x) = 2x* — 4x + 2 in Z [x].

i) Prove that if p is a prime in an integral domain D, then p is an
irreducible.

02) Attempt any two of the following : [10]
a) Show that the boolean ring is commutative.
b) Find the remainder of 49! modulo 53

c) LetD be aEuclidean domain and let v be a euclidean norm on D. Show
that if a and b are associates in D, then v(a) = v(b).

PTO.

http://www.sppuonline.com


http://www.sppuonline.com
http://www.sppuonline.com

http://www.sppuonline.com

SECTION - 11
(Partial Differential Equations)

03) a) Attempt any three of the following : [6]
i)  Find the integral curves of the equations

dx dy dz

Z—y Xx—z y—x
ii)  Solve the differential equation
Ay Zdet b2 dy+ P dz=0
by variable separable method.
iii) Find the general integral of
YZp + Xxzq = Xy
iv) Find a complete integral of dairaut's partial differential equation.
z=px+qy+tpq
v)  Show that the differential equation
Cx+)y?+2xz)dx+2xydy +x*dz=0
is integrable.
b) Attempt any one of the following : [4]
i)  Show that the differential equation
zydx — zxdy — y*dz = 0 is integrable and find its primitive.
ii)  Find the general solution of
V’p —xyq = x(z — 2y)

04) Attempt any two of the following: [10]
i)  Find the complete integral by Jacobi's method
PPP =27 xxx,
i)  Find the complete integral of

p=(z+qy)y
by using charpits method.

iii) Find the orthogonal trajectories of the family of parabola with vertices at
origin and foci on y — axis.

x*> = 4by, where b is parameter.
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