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English Version
Group - A

Answer any two questions. 10 x 2 =20
1. a If a, ayg, ag, ag are positive numbers

show that
(1+a')(1+aj)(1+ad)(1+ad)>
(1+a1a2a3a4)4. 5

b) If z is a variable complex number and the

amplitude of z;z

is %, then show that

z lies on a circle of complex plane. S

2. a) Solve by Cardon's method :

xS +6x2-12x+32=0. 5

b) If o,B,y are the roots of the equation

X3+ px2 +gx+r =0, construct an equation

whose roots are aff +py, By +ya, yo+of. S
3. a) Determine the subgroups of the group Sj.

Is there any subgroup of S3 containing
4 elements ? )
b) If a,B,v,0 are true roots of the equation

x4 px3 + qx2 +rx+s=0, then prove that

(By — ) (ya — B3)(ap — v8) = 2 — p?s. 5
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4. a) Show that the set { 1, -1, i, — i } forms a
cyclic group with respect to multiplication.

Determine the generators of this group. 5
b)  Prove that a group (G, .) will be abelian if
and onlyif(a.b)2=a2.b2, Va,beG. 5

Group - B
Answer any three questions. 6 x3 =18

S. If p is an equivalence relation on a set A, then
prove that equivalence classes [a]|N[b]=¢ or
[a]=[b]. 6

6. If g is the g.c.d. of two positive integers b and c,
then show that g=bxgy+cyy for two positive

integers xq, Yp- 6

7. If o is a special root of the equation x* -1=0,
p and n are prime to each other, then show that

aP also will be a special root of x* —1=0. 6

8.  Solve: 10x° +25x% +16x° +16x2% +25x+10=0.
6
9. Find general solution of cosz =-2. 6

10. Write down the definition of a ring. Give example
of an infinite ring. Find the zero divisors in the
ring (zg ,+e). 3+3
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Group - C

Answer any four questions. 3x4=12

11. A={1,2,3,4} and B={5,6} then find BxA.

3

12. The mapping f:Z—>Z is defined in the

following way :

f(x)= x%+3 , VxeZ, Zis the set of all integers.

Show that fis not injective.

13. Express J2 in an infinite continued fraction.
14. Apply mathematical induction to show

1+2+3+...+(2n-1)=n?, neN.

3
3

3

15. If a is divisible by b and b is divisible by a

simultaneously then show that a=4+b.

16. If a, b, c are positive numbers, then show that

a2+b2 192+c2 02+a2

>a+b+c.
a+b b+c c+a

17. If in a ring R, for all x, x2

that x=-x, VxeR.

3

3

= x holds then show

3

18. Which one is an Integral Domain among z4 and

zs ? Give reason in favour of your opinion.
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