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( English Version )
Group - A

Answer any two questions. 10 x 2 =20

1 a) If a;,0y,..,Q, be n positive real numbers
and p,, py,...,p, be n positive rational
numbers, then prove that
D1y + Pyay +...+ pa, .

P+t DPy+...+ D, -
1
(alpl a§2...a5”) Pt Pott b
What will be the form of inequality if
a, =a, =...=a, occurs ? 6
b)  Prove that sin| logii |=-1. 4

2 a)  Applying Descartes' rule of signs, find the
nature of the roots of the equation
x*+2x%+3x-1=0. 5

b) If a,B,y be the roots of the equation
X3+ gc+r=0, then prove that
Zas =5qr . S

3 a) If quotient of two roots of the equation
24x% -14x%> - 63x+45=0 be 2, find the
roots. S

b)  Prove that the n-th roots of unity form a
group with respect to wusual complex
multiplication. S
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4.

a) Prove that any subgroup of a cyclic group is
cyclic. S

by If (M,) and (N,.) be two normal
subgroups of a group (G,.), and
M NN ={e} ( eis the identity of the group
G ), then prove that mn = nm, Vme M and
VnelN. 5

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

Prove that corresponding to any two integers
a,b (b > 0), we can find two integers g and r with

a=bg+r, 0<r<b. Also prove that g and r are

unique. 6

Solve by Cardan's method :
x3 -15x% -33x+847=0 6

Solve the equation x*-18x% +32x-15=0 by
Ferrari's method. 6

State and prove Lagrange's theorem. 2+4

Define divisors of zero in a ring. Give an example
of a ring which contains divisors of zero. Does
(Q,+,.) contain divisor of zero ? ( Q = set of all

rational numbers ). Explain with justification. 6
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Prove that (z,,+.,.-) is an integral domain; but
(zg,+g»g) is not an integral domain. Find the

characteristic of z, . Is z, a field ? Explain with

justification. 3+1+1+1

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

A relation p is defined on S ={ a, b, ¢} in the
following way : p = { (a, a), (b, b), (¢, ¢), (a,

c)}. Is p an equivalence relation ? 3

Determine f_l,if f=(é % g g 2).13 f_1

an even permutation ? 3

If f:Z2->2Z, f(z)= 4z% +5 determine whether
fis bijective mapping. ( Z = set of all integers) 3

1

14. If in a group (G,.), a=a ", Vae G, then prove
that the group is commutative. 3
15. Prove that 3%" -8n-1 is always divisible by
64, Yne N . 3
16. If n be an odd integer, then prove that the
number of special roots of x*-1=0 and
x" —1=0 is the same. 3
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17.

18.

8 ;);x,yeR} is a

subring of the ring M,(R) with respect to usual

Prove that the set S={(

matrix addition and multiplication. ( R = set of all
real numbers ) 3

Prove that in a field F, a? =b? implies either
a=bora=-b(a,beF). 3

B.Sc.-303-G



