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in the answer. Marks will be deducted for incorrect
spelling, untidy work and illegible handwriting.
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( English Version )
Group - A
Answer any two questions. 10 x 2 =20
If a, b, ¢, d be positive real numbers, then
prove that

3 ,_ 8 ., 3 _ 16
b+c+d c+d+a d+a+b a+b+c+d’

5

Find the values of (- 16)1/4 . )
Apply Descartes' rule of sign to show that

the equation x’ +5x* -3x+k=0 has at
least four imaginary roots. 9]
If o,B,y be the roots of the equation

xS+ gx+r=0, then prove that
a? - By=—-q. 4
Prove that the condition aoag = afa3 is
satisfied if the roots of the equation
aox3 + 3a1x2 +3ayx+az3 =0 arein G.P. 5

Show that the set S of all even integers,
forms a group with respect to usual
addition. Does it form a group with respect
to wusual multiplication ? Justify your

answer. 3+2

Prove that an infinite cyclic group has only

two generators. )
2

If in a ring R, x“ =x, Vxe R, then prove
that the ring is commutative. Give an
example of such a ring. )
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Group - B

Answer any three questions. 6 x 3 =18

S. Prove that any positive integer n > 1, can be
expressed uniquely as the product of prime
numbers. ( Order of the prime factors in the
expression is ignored )

6. Solve by Cardan's method : x3+3x2-3=0.

7. State Sturm's theorem for locating the position of
real roots of an equation f(x)=0, and with the
help of this theorem find the number and
positions of real roots of the equation
x3-3x+1=0.

8. Define normal subgroup of a group. If (H,.) be a
subgroup of a group ( G,.) and [G: H]=2, then
prove that (H,. ) is normal subgroup of (G,. ).

9. Prove that the characteristic of an
Integral Domain is either zero or a prime
number. Determine the characteristics of (z,+,.)
and (z,,+,+). 4+1+1

10. If g be the G.C.D. of two positive integers b and c,
then prove that there will be two integers x and y
having g=bx+cy.

Group - C
Answer any four questions. 3x4=12

11. Find the order of the permutation ( 1 3 4 ) in the
group S, .

12. Determine BxA, if A = {1, 2, 3, 4 } and
B={5,6}.
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13. Iff: R—> R: f(x)=x2 andg: R—> R, g(x)=3
then show that f.g=g.f .

14. Prove that the special roots of the equation
x?-1=0are the roots of the equation
x®+x3+1=0.

15. Let Z be the set of all integers. A relation p is
defined by xpy if and only if xy>1. Is the
relation an equivalence relation ? (x,y € Z).

16. What is the value of the continued fraction
333 5
24+ 24 2+

17. Is the mapping f: Z—> Z: f(z)=|z]| bijective ?
( Z = the set of all integers )

18. Prove that in a field F, a = 1 if
(ab)? = ab® + bab-b? (a,beF and b#0 ).
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