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Special credit will be given for accuracy and relevance
in the answer. Marks will be deducted for incorrect
spelling, untidy work and illegible handwriting.
The weightage for each question has been
indicated in the margin.
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( English Version )
Group - A
Answer any two questions. 10 x 2 =20

If x, y, z are positive real numbers and
X+y+z=1, prove that

8xyz <(1-x)(1-y)(1-2)< = 6
27
_ 2n . . 27 .
If a=cos==+isin==, n and p are prime
to each other, prove that
1+aP +a?P +a3P 4. +am NP =0, 4

Apply Descartes' rule of sign to show that
3x5 —4x2 +8=0 has at least two
imaginary roots. 5
If o, B and y are the roots of the equation

x3 + px—-q =0, construct an equation

whose roots are a2 + [52 , B2 + Y2, Y2 +a?.

S
If x¥+4x3-8x%2+k=0 , has four distinct
real roots, then show that 0 < k< 3. 5

Find general integral
Sx+12y =80. Does there exists a positive

solution of

integral solution of it ? S
Prove that H will be a subgroup of the
group (G, e ) if and only if (i) hke H and

(ii) hleH , h, k are any two elements
of H. 5
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10.

11.

b) If(R,+, e)is aring and a, b, c are three
elements of R, then prove that (i) —(-a)=a,
(i) —(a+b)=—a->b. 5
Group - B

Answer any three questions. 6 x 3 =18

Determine quotient and remainder when

4x% ~10x2 +1 is divided by (x-2).

Solve : x*—8x3 +40x+32=0.

If g is the g.c.d. of two positive integers b and c,
then there exists two integers x; and y, such

that g=gcd(b,c)=bxy +cyg -

For any three sets A, B and C state and prove de
Morgan's law.

If Ris an equivalence relation on a set A then
prove that (i) [a |n[ b ]=¢ or [a] =[Db] and
(i) U{[al:aeA}=A, a,beA. 4+2

Prove that characteristic of an Integral Domain is

either zero or a prime number. Give examples of

these two types of Integral Domains. 4+ 2
Group - C

Answer any four questions. 3x4=12

Give examples to show that A- B # B—- A, where
A, B are two sets. 3
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If Qs the set of all rational numbers and
f:Q— Qisdefined as f(x)=2x+3, VxeQ,

then show f is bijective and determine f -1 3
If x, y z are positive rational numbers and

xy+yz+zx=12, then find the greatest value
of x.y.z. 3

If oo is an imaginary root of x™ -1=0, then
prove that (1-a)(1- oc2)...(1 - ocn_l) =n, where nis
a prime number. 3
If H and K are normal subgroups of a group (G,s),
then prove that Hnk is a normal subgroup of
(G, o). 3

Give example of a symmetric relation on Z, which
is not transitive, where Z is the set of all integers.

Is(5Z,+,e)an idealof (Z, +, ) ? 3
Let us suppose a and b are two elements of a
field F, (a#0). Prove that the equation ax=>b

has unique solution in F. 3
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