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|pstruc-tions for Candidates
1.     Write your Roll No. on the top immediately on receipt of this question paper.

\

2.     Attempt all questions by selecting two parts f[Qm each ques`tion.

3.     All questions c,arry equal marks.

4.     The use ofa calculator is not allowed.

I.    (q)    Define a group and showthatthe set of integers under multipHcation is not a   {7-5)
group-

¢)    Show  that  a  =  {(8    3) :  a  ±  0,a  E  R}  is  an  abchan  grotxp  under   (7.5)

multiplication.

(C)    Findtheinverseof  [Z    :I € G£+2Z]3/.                                                                  (7.5)

2.    (a)   Defuetheorderofan element "4"in G. Also findtheorders ofeveryelement   (7.5)
Ofu(15)-

(b)   Defoe center of a groxp and centratzer of a € G. Provethat CYaJ = Grfl-jJ.\
(a)Provethatinanygroupanelrmemanditsinyersewfllhavethesameorder.

3.   ,a,   Let ff -I:  3  :  3  :  ;  :  a andp-I:  :  3  ;  :  :  Z  :I.

Writear,¢andar¢asprodrctsofdisjointcyclesandasprodrctsof2-cyc.1es.

®    Listtheelementsofinesubgroups {3) and{7}inU(20).               k``{`S;`jat¥

(c)    LetH = {0,±rty±2n,±3n,.„}. Findallleftcosets ofHinz

4.    (a}    L.et.Fbe a inormal subgroup ofa group a and K`be any-sribgroub.ofG, then   (7.5)
prove that HK = {hk| fa-€ H, ft € ff} is a subgroup of G.
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a)   Wde down a complete Cayley table for D3, the group of sjmmetries of a   {7.5)
triangle. Is D3 Abelian?

(c)   Let B* be agrxp ofnonzero real mimbers undermultiplication. Show that ¢ =   {7.5)
A i det4 is i homomprfihism from G£(2, R) to HS. What is the Kemel`

5.   (a}    State the subringtest. Prove ordisprove thatthe set
R-i-(i aa+b

+A

(7.5)

is a subring of the ring of all 2 X 2 matrices over Z.

a   Define characteristic ofa ring` Let R be a ring with unity /. Prove that ifj has   (7.5)
infinite order under addition then charH  =  0. in bas order # under addition,
tbenchaTR.-~n.

(c)    Prove that a fiirite Integral Domain is a field. Hence, show that Z is a field,    (7.5)
where p is a prime number.

6.    (a)    LetJ:A i s be aringhomomoxphism. Provethat

(i)        jrerf is an ideal of A.
Everyideal4ofaringEisthe`kemelofaringhomomolphismofR.

(7.5)

a)   Prove that if an ideal I of a ring A contains a `ririt then I  = j}. Hence, prove   (7.5)
thattheonlyidealsofafieldFarerojandFitself.

{c)    State and prove the first Isbmolphism Theorem for Rings. (7.5)
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