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Instructions to the Candidates:
uftersff fter Picte:-

Questions paper is divided into two parts viz A and B. Part A consists of 10 compulsory questions which are 
short answered. Attempt questions from Part B selecting at least one question from each unit. Answer limit is 
300 words. The marks ofeach question are given against it.
wawrf $ffvrfatf11

Part-A / HFT-'Sf
15 1>. the of all natural number forms a group with respect to usual xnulriplicai io;:'.' Justify \our 

claim.
tht ui--ffdT spFnraff tt hthfv ytrr (Usual Multiplication) 4. if oy, (Group) *n -it t?

STTH TrTT TT sfrf^T PTS O fa 1'1
2) Define and differentiate order of an element, and order of a group, with an example.

Pr-T! =r?a (Element) TT (Order) sfrr (Group) TT FT (Order) TfrvnfrnT 4-1 fai.T '4T-r ~7<: pp.'iGr’ir srirtr 
'iher rn-r vrR-i-ri

C) Give the condition under which the union of two subgroups is again a subgroup.
ZtA f; R~rr ■‘14 Tt '4 4 H Tf-t dJ *i  *41  «l • 'rf 3M *T((<I A!

41 find the cosets of It — (1, — 1} in the multiplicative group (G = '1, — 1,t, — ij.x). 
’_PTTW (G = {1, — 1,7, — i),X) # TMHiJa It = [1, -1} WT *FTi  5TPT <Tf?x.n

5> D>'l>ne format's Theorem on groups.
m-ui (Groups) <IT Sblde TT yipj (Format's Theorem) Tft'41 Rid 44 fa'J I

3; V. inn. is tile order of the subgroup of even permutations in the permutation group of n symbols':’ 
ii 4 4Tfi 5hH w*4  (Permutation Group) tt ».*4^<4  (Even Permutations) T Tf FT sl i d

7) Define is a cycle and write the identity element in the permutation group 53.
nr TT (Cycle) TT ’Tftwrfdcr 4nRrrr afrr thtt zpjr y3 Sf (Identity Element) foRsvi

o'> ij'Tir.e a normal subgroup with an example. Is trivial subgroup [e] always a normal subgroup? 
"uTOig (Normal Subgroup) «FT Mf-bH'lfaif 3&T VTTTTsrr fifar’l T4T '-dy’4 (e) Wi

ti -T; . -r y j. | <4 d i
9) Define Kemal and Range of a group homomorphism.

■H 4 h"'m (Group Homomorphism) TT TH7T (Kernel) sflT rrtT (Range) 'llJ ’»rnTGr +ifa 'jj
lOl State the third isomorphism theorem for groups.

-yf % fhrr •jrfi-u iTHTmT tl H<i (Third Isomorphism Theorem) fa fa >< I

Part-B / HPT- <4
Unit-I / ^SPT<-I

1 > u) Show that order of every*  element of a finite group is finite and less than or equal to 
the order of group.

R'-aiiC fT frrft rfffad tnjtf (Finite Group) T urTT tTTT TT FT (Order) rftThT #T?TT f sftv rprg T w ~~ 
-■4-Ti^ 'TT —Pt W ?TTT St

b) Is the set of fourth roots of unity an abelian group? Discuss.
TAT ’ffaJi T ’TV-grpr (Fourth Roots of Unity) TT Hhg-M pdfo-M-T TTo (Abelian Group) f’ ndl 4?ifa'U I

OR/3f«raT
a) Shew that every cyclic group is an abelian group. Does the converse hold? Justify your answer 

w.C fr tfayy 4j4?Iv HTJJT (Cyclic Group) (Abelian Group) fTidr pl T-H i'T'FI
x-- - •’ “ T=t| t? 3TTH JT y-f 3frRf?q- tflfaij i
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I?) Deline the center of a group anil show that the inverse of the inverse of any element in a group 
i- t ■ >t- clement itself.
R’ff -T- (Group) TT (Center) qfhnf^T Rt fWt TT ->V?T‘{ tt -4-^
(Inverse of the Inverse) d r I drd sMi ?>l

Unit-Il/W^-II
121 a) Show that order of every subgroup group of a finite group divides order of group.

Hy it■; r’t R^-Ti e lidd ehs (Finite Group) T '4rd <t> (Subgroup) TT sPT (Order) dTS T H-T
R-'p-Rr-r ttvtt ti

b) Show that the relation of congruency in a group C defined by a = b mod (H) if and only if 
ab"1 e 11 is a transitive relation, where H is a subgroup of G.
Rrjrpr u n Wff a = b mod (11). dR dfcRri ab~' G H, yT ’‘mrolRr (Trans iliwi

Tdfl ?, H G ’FT 'I'lddy fl
OR I 3T?HT

a) Prove the set Pn of all permutation on n symbols is a group of order n! under the product of 
permutations.

ttRpT n ■grfppf tpr rpff ipTrsRr (Permutation) TT Pn, iFT^T ’pTT (Product of
Permutations) dt anr’fiT n! W WRiJF|l

h) Define Right and left Cosets, and are they always identical? Justify your claim 
did (Right) 3frr dTR (Left) df.dTg (Cosets) RdRdTfRr RRpri srt if mm (fR wr 
srF7 TF stRrd LlPld. I

Unit-Ill / ^nf-111
1 3) a) Prove that a sub group H of a group G is normal subgroup if and only if the product of two j ight 

(left) cosets of H in G is again a right (left) coset of H in G.
Rifs Tim v R G rtT CM3 s H ?rRT?ir i'-ieHr. (Normal Subgroup) C? sfR +4-i 3rd G K /•’ v ~~ 
dTrf (Right) <rr die (Lc-ft.) ’f^d^ (Cosets) TT ijWd f^T R H TT tRp W (Right) dr dTR (1 .eft ! TTmhV 
Ri

h) Define internal direct product and external direct product with an example each, 
-tif< + (Internal) dl£| (External) tHPg ipM-rM (Direct Product) R 'rR'dlfdn dcfZR y Rdt 

FTTT 7757 idTgyq tftfsrrri

OR/3DRT
St.;;t o and prove the fundamental theorem of finite abelian groups.
RfRl o/tPtdn d/fg (Finite Abelian Group) TT'•Jyf (Fundamental Theorem) tar-jo ?R 
dnTRdRRrRi

023
Unit-IV/^^-IV

14) a) Is the map <p: (E, +) -+ ((0, co),-) defned by <p(x) — ex , for all x €K a group 
isomorphism? Justify your claim with proper description.
w Rr ip: (R, +) -> ((o, co),-) fsrrr <p(x) = e\ *rR  x eR Rnr qfRnf^r mjg w^'iar (Group 
Isomorphism) f? eRd afiW nPT 3H# TTr TT RfR=zr TiRil l

b) State and prove Cayleys theorem.
■Rn i =ft '4 4j4 (Cayley’s Theorem) PlRsti sR Rta<[l

OR/'Wn
a) Show that the Kernel of group homomorphism cp: (G,*̂)  -» (H,* 2) is a subgroup of (G.tj).

R'd Iio fT *iF|a  r/;d |g'l R-,yh <p- (G,*j)  —> (7R* 2) TT 4-dH dd rr^; ^MddF) I’l
b) Sate and prove first isomorphism theorem (fundamental theorem of homomorphism) of groups. 

’H|-j,qI TT MF.n 1 d<i*-4di  Rid (First Isomorphism Theorem / Homomorphism «FI ’Jyl Id .aid) Pltaii Rz
TiRfU.1
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