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MATHEMATICS

(Abstract Algebra, Advanced Calculus,
Partial Diff. Eq. and Complex Analysis)
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Attempt all questions.

5×5=25
Attempt any five questions from the following :
(i)

Show that normalizer of an element is a subgroup of group.
(ii)

Explain class equation of finite group.
(iii)

Define field.
(iv) R 

a + a = 0, ∀ a ∈ R.
In Boolean ring R, show that :

a + a = 0, ∀ a ∈ R.
(v)

1 1
Show that :

1 1
(vi)

Define improper integral.
(vii)

p + q = pq.
Solve :

p + q = pq. P.T.O.



(viii)
r – t = 0.

Classify partial differential equation :
r – t = 0.

(ix)
Define fixed point.

(x)
Derive polar form of Cauchy Riemann equation.

10×2=20
Attempt any two parts :
(a)

State and prove Cauchy’s theorem for abelian group.
(b) G, pn p n 

z ≠ {e}
If G is a group of order pn, where p is prime number and n is positive
integer then show that :

z ≠ {e}
(c) 0(G) = p2  p G

If 0(G) = p2 where p is prime number then show that G is abelian.
10×2=20

Attempt any two parts :
(a)

Show that every field is integral domain.
(b)

Show that intersection of two ideal is ideal.
(c) R 

(i) a . 0 = 0
(ii) 0 . a = 0
(iii) a(–b) = – (ab)
(iv) (–a) . b = – (a.b)
(v) a.(b – c) = a.b – a.c

a, b, c ∈ R
If R is a ring then show that :
(i) a . 0 = 0
(ii) 0 . a = 0
(iii) a(–b) = – (a.b)
(iv) (–a) . b = – (a.b)
(v) a.(b – c) = a.b – a.c
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10×2=20
Attempt any two parts :
(a)

u(x, y) = sin x sin y sin (x + y)
Find maxima or minima of the following function :

u(x, y) = sin x sin y sin (x + y)
(b)

Test the convergence of Beta function.
(c)

2

0 0 0

( 2 )
x yx

xe y z dx dy dz

Evaluate :

2

0 0 0

( 2 )
x yx

xe y z dx dy dz

10×2=20
Attempt any two parts :
(a)

(y – x) (qy – px) = (p – q)2

Solve :
(y – x) (qy – px) = (p – q)2

(b)
2 2( ) .p q y qz

Solve by Charpit’s method :
2 2( ) .p q y qz

(c)
2 2(D DD 2D ) ( 1) xz y e′ ′

Solve :
2 2(D DD 2D ) ( 1) xz y e′ ′
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10×2=20

Attempt any two parts :

(a)

Show that cross ratio are invariant bilinear transformation.

(b)

Show that analytic function of constant modulus is constant.

(c)

( ) | |f z xy
Test continuity and differentiability at origin of following function :

( ) | |f z xy


