Question 1

Let m and g be the polynomials in Zy[t] defined by
mit) =+ H+ 1
plt] =&+ 2

(i} Prove that m is irceducible over La.

{11] Find a highest common factor of m and p and express it in the form wm + vp,
where u and v are pelynomials in Zaft].

(iii] Write dewn the multiplicative inverse of p + (m) in Z[t])/ (my.

(iv) Write dewn the number of slements in the quatient field Ty[t]/(m}.

Cuestion 2

Let B be a commutative ring with a multiplicative identity [dencted by 1}
An ideal ©in R is said to be a prime ideal of K if and oaly if the quotient nng
FF P e an inbegral domain,

{i} Prove that if P is a prime ideal of K and =, y < B then
sye P fandonly if z€ Porye F

{ii) Show that the principal ideal (p) is a prime ideal if and only if for all @ and b
in R, if p divides ab then sithee p divides a of p divides &.

Question 3
Let 5 be aset such that QC 5 C R

(i} Suppose that 515 a subring of R, Frove that 5 in alss a Qovector subspace of
the Q-wector space R

(it} Give an example to show thal 5 may he = Q-vector subspace of R but not &
subring of R.

{11 Give an example to show that 5 may be a subring of R but nol a subficld of B.
/ P

Question 4

{i] Prove that all elements of order 5 in the symmetnc group 3 are conjugate
1S

(it} Provethat if nis a prime number then all elements of order 7 an the symmetnic
group 5, are conjugate in S,.

{1t} Give an example to show that the conclusion of past (if] may be false if n is
nab prime.

Qeestion 5
Let N be & normal subgroup of & group G. and let Z{G) be the centre of &G
(i} Provethat if N[ =2 then ¥ C Z(G)

Hint: consider the conjugates of the elements of N

(it} Prove that if Z{G/N) =1 then (G} Z N.
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