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Attempt any two parts from each question,

1. (a) If ’ is an associative binary composition in a non
nnll set G, then show that (G, +) is a group if and
only if

(i) There exists an element e € G such that

ae = g for all a € G; and

(i) For e:xch a € G, there exists an element
b € G such that

T (4%)

(b) Define a rf_ght coset of a subgroup H of a group
G. Prove Thlat there is one-one correspondence
‘between a;_v two right cosets of a subgroup H in
G. ' (47) -

’ P.T.O.
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(c) Prove that the intersection ‘of two normal

subgroups of a group G is a normal subgroup of
G. , (4Y%)

2. (a) Prove that the only idempotent elements of an

integral domain are 0 and 1. (4'2)

(b) Define an ideal of ring and prove that. the sum
of two ideals of a ring is an ideal of the ring. -
(4%)

(c) Let R is a ring with unity. Prove that R is a

commutative ring if and only if

(ab)> = a’b? ;" V a, beR (4%)

3. {(a) Let C be a field of complex numbers. Prove that

C is a vector space over C. (4%)

{b) Define Linear Combination of vectors
Opy Oy, ===, @ EV where V is a vector-space
over field F. Find the value of K for which the
vector x = (1,K,5) is a lirear con_lbination of
x,=(1,-3,2) and x, = (2,41, 1). (4'4)

(¢) If V is n-dimensional vecta-space, prove that
every set of n vectors which islinearly independent
is a basis of V. I (4'4)

1
1



4691 3

4. (a) Solve the equation .
‘ 4x* - 24x* + 31x? + 6x — 8 = 0, given that the sum
of two roots is zero. (4'4)

M Ifa+p+y =10, p.rové that
3@HBHHHBY) = S(ePHB )t BiyY)
' (4%)

(¢)Find the equation whose roots are the roots of the
equation '

X — 3x2 + 2x - 5 =0, each diminished by 2. (4%)

5. (a) Prove that

© [(cosa + i sinex) - (cosp + isinB)}® + [(cosc: — i sinet)—

(cosP —isinP)j* = 2° sint 1(0—P) cos’(a + B).

. A (4%)
(b) Find an expression for Cos’8 Sin®@ in terms of
Sines of multiples of 6. (4%)

(c) Solve the equation

S -T -T2z 120, (4w

6. (a) Find the tink -of Matrix

I o1
1 =2 1]
20 -3 2
3 0 3
by reducg it into Normal form. (3)

1 - P.T.Q.'
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{b) For what values of A does the following system of
equation have a so!uuon
X +y +z =1
x+2y+dz =3

x+ 4y + 10z =72

and also find the solution in each case.

)

(¢) State Cayley-Hamilton-Theorem. Find the
‘characteristic equation of the matrix -

3.
4

1
2
1 -1

S W

.and hence calculate its cube.

(5)

(200)*** *




