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Part A (Short Answer Questions)

Answer any eight questlons.

Weight I each.

1. Find all abelian groups upta isomorphism of order 35A.

2. Let X bea G *set.Defineonorbitin X und* G.

3. Deflne tars{on coefficients of a finite abelian group. Find the torsian coefficients of &x742 xZ'6

4. Find the kemel olthe homomorphism *' &* -+ q3. 
"r5"r" 

&&) : 1&.

5. h'ove thar every goup of prime-po\ryer order is solvable.

6. Prove that no group of order 20 is simple

7 . campute the evoluation hamomorphism *ztvz * 31 r : E : fi

8. Findthesumandproductof theporyno*iot, fr*:Zxe+3t *4 ond g{x}:3xE+at+ 3 in x'e?x7

I Define ring of endomorphisms.

10 ls Qlrll(r2 - 5r * 6) a field? Why?

Iilrffiffiffiffiffiffi]ilr

Weightage: 30

(8x1=8 weightage)
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Part B {Short EssaY/Problerns}

Answer anY six quesfions.

Weight 2 each.

14tt Let H beanormal subgroupof agroup G.ProvethotthecasetsoS fl lormagroup 
G/fr und"thebinoryoperotion

(anXE r] : tahEr

12. Let x beo G -set.whenwesaytltat 
G octsfaithfullyon 

x? sho*that G octsfaithfultyon 
x tTandonlyif notwodistinct

elements oy E hore the some oclion on each element of N 
'

1g. Prove that any two Sylow p-subgroups of a finite group are conjugate'

14. If Fl and K are finite subgroups of a group G' then plore that \HKl: +#

15. LetDbea givenintegral domoin andletsbethesubsetof DxD givenbys={(o,b)/a,b 
E o,b*07'Twoelements(o,b) *(c'd}ins

if and onty if ad=bc. Show that - is an equivlence relatian'

16. State and prove the Eisenstein criterion for irreducibility'

17. Show that E:6 is a group algebra where 6 i, thu s,.oup 
b'o\'

18. Prove that a field contains no proper non trivial ideals'

(6x2=12 weightage)

Part C (EssaY TYPe Questions)

Answer anY two guesflons'

Weight 5 each.

19 (a) Prove that a direct product of a fi nite number of abelian groups forms an abelian group

(b) prove thot the grorp %* & o cyclic and isomorphic to % i' ond onty if gcd o7 e cnd fl is 1-

20. ia) State and prove Cauch.v's theorem.

(b) Let G be a finite group. Prove that G is a p-gloup if and cul1" if iGl is a porver of p'

21 . State and prove Fermat's little thearem. Find the remainder of 71000 when divided by 24



IilrffiffiffiffiffiffiIIilr

22. (a) Let d , R -+ R' be a ring homomorphism with kernel ff. Then show that the additive cosets of f/
form a ring Rf H Also prove

that the map p : Rl H -+ AlRl defined oy p(a + H) : 6@) is an isomorphism.

(b) Prove that for a subring H of R, the multiplication of additive cosets of f/ is well defined by the

equation (a + ff)(b + I{) : ab + H
ifand only if ah eff and hb e H for all a,b e R and h € H.

{2x5=10 weightage)


