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Instructions to Candidates:

Answer all the questions

L  Answer any Six questions. : ‘ (6%2=12)

1. In the group of integers z an operation * is defined by a*b = a+b-3 Va,bez find
(5*2)"

2. Prove that every group of order 3 is abelian. .

3. Provethat every subgroup of an abelian group is normal.

4. Showthat f:(G,+)—>(G',.) definedby f(x)=e", VxeG isahomomorphism.

!Ji

Find the radius of curvature at any point (p,r) on the curve r* =a?p

ds

6. Find e

for the curve y>=4ax.

%

7. Evaluate [ cos’x dx
0

8.  Find the asymptotes parallel to x - axis of the curve Y =x2y+2y +4y+1=0

I  Answer any THREE questions. - (3%x4=12)

9. Prove that set Q, of rational numbers other than 1 the binary operation a*b =atb -ab
is an abelian group..

10. Prove that a non-empty subset H of a group G is a subgroup of G if and only if
ab?' e HVYa,be H.
[P.T.O.
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11.

Gisagroupanda € Gisanelement of ordern, prove that for any positive integer m,
a™=¢ ifand only ifn is a divisor of m.

IfH is a subgroup of a group G prove that there is a one to one correspondence be-

N tween the set of all right cosets and the set of all left cosets of H in G.
13.  State and prove lagrange’s theorem in groups. "
Ol Answer any THREE questions. (3%4=12)
14.  Prove thata subgroup H of a group G is normal if and only if ghg’-1€H, Vg € G, he H
15. Prove that the product of two normal subgroups of a group is a sub group of a group.
16. Let (z,+) be the additive group of all integeré and H = {1,-1} be the multiplicative
group. Define /()= {il if'fzzi;v-se;;zr;
Show that fis a homomorphism.
17. If f:G — G’ isahomomorphism then prove that
i)  f(e)=¢', whereeand ¢ are identity elements in G and G’ respectively and
ii) f(a" ) = (f(a))-' ,VaeG
18. State and prove fundamental theorem of homomorphism of group.
IV. Answer any THREE questions. (3x4=12)
19. ShoW that the curves " = a" Cosnf and r"=b" Sinn6 intersect oﬁhogbnally.
20. With usual notations prove that p=rsin @ and Lz = —12—+ ( e )
pr dé
21. Find the radius of curvature of the cycloid x=a(6+sin6),y = a(1+cos @)
22. Find the circle of curvature for the curve xy = c2 at (c,c).
23. Find all the asymptotes to the curve x* +3x2y—4,° —Xx+y+3=0
V. Answer any THREE questions. : (3x4=12)
24. Find the reduction formula for jsin o dx,n> 0.
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x
25. Evaluate | ¥Sin® xcos? x dx.
0 .

26. - Find the area of the cardioid r = a(l+cos8)
27. Find the length of the arc of the parabola y? = ax C.ut off by the latus rectum.

28. Find the volume ofthe solid generated by revolving r? = a* cos 26 abouttheline =7




