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Instructions to Candidates:
Answer all the questions.
I.  Answerany Six questions. _ : (6x2=12)
1. Thebinary operation * on the set of positive rational number Q" isdefinedby a*b = %
Va,b e Q*, find the identity element of the set 9* and the inverse of 3.
2. Find all the left cosets of the subgroup H = {0,2,4} of the group Z, w.r.t &,
3.  Prove that every subgroup of an abelian group is a normal subgroup.
4.  Define homomorphism of groups.
5. Forthe curve r = a(1-cos ), find the angle between the radius vector and the tangent.
6. Find the radius of curvature at any point (p,r) on the curve r* =a’p. ‘
Evaluate .[o%Sin3 xcos” xdx . '
8.  Write the formula for volume of revolution obtained by revolving y = f(x) between
x = aand x = b about the x-axis.
II.  Answerany Three questions. : _ (3%4=12)
9. Provethat (Z,,®,) where Z, ={1,2,3,4,5,6} isan abelian group.
10. Provethatanon-empty subset H ofa group Gis asubgroup of Giff ap™ e H Va,be H.
11. If‘a’is a generator of a cyclic group G, then prove that O(a) = O(G).
12. IfGisacyclic group of order d and G = <a>, then prove that a¥(k<d) is also a generator
of G ifand only if (k,d) =1.
13. IfH is a subgroup of G then prove that there exists a one - to -one correspondance

between any two right cosets of Hin G.
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IOL Answerany Three questions. (3%x4=12)
14. Provethata subgroup H of a group G is normal iff ghg™ e H VgeG and he H .
15. If f:G— G’ isdefined by f(x)=-x Vx e G, where G is an additive group of integers,
then prove that fis isomorphism and find kerf. '
16. Prove that product of two normal subgroup of a group is a subgroup of’a group.
17. If f:G — G’ isahomomorphism then prove that
i. f(e)=¢' wheree and ¢’ are identity elements in G and G’ respectively and
ii. f@"Hh=[f(a]'VaeG.
18. State and prove Cayley’s theorem.
IV. Answerany Three questions. (3%x4=12)
19. Prove that the curves r = asec’ % and r = bcosec? % iptersect orthogonally.
20 W'thﬁ [ notati that p=rsing d—l—~L+—1—(ir—)
. ith usua nqalonprove at p an oAt lae)
2]1. With the usual notation prove that the radius of curvature of the curve y = f{x) is
_+
Y2 ’
22. Find all the asymptotes of the curve x* +2x?y+xy? —x2—xy+2=0.
2 2 '
23. Prove that the evolute of the ellipse z—+ ';, =1is (aX)% +(bY)% = (a2 -b? )% .
V.  Answerany Three questions. (3x4=12)
24. Evaluate I:xcos" xdx .
, 4a
25. Show that length of one loop of the curve 3ay? = x(x-a)? is NER
26. Find the surface area of revolution of the astroid x” + y% =’ about the X-axis.
27. Find the volume of the solid generated by revolving of the curve cardiod r = a(1+cos 0)
about the initial line.
28, :

Evaluate J‘: a d s

- dx
+x°)




