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I. Answer any SIX Questions: (2x6=12)

1. Define index of a subgroup.
2. Find the order of the elements in the multiplicative group of G = {1,-1,i, —i}.

3. Find radius vector and the tangent to the curve r = af

4. Find polar sub-tangent to the curve r = a(1 + cosf) at 8 = g
5. Evaluate 2 sin® xdx

6. Evaluate [ sin®xcos®x dx
2 (1
7. Evaluate [ [, xydxdy

8. Evaluate fol foz f03(xyz)dxdydz

I1. Answer any TWO Questions: (2x6=12)
1. Show that the set (_¢q3, the set of rational numbers other that -1 is an abelian group under the

operation * defined by a xb = a + b + ab,Va,b € Q_g; . Alsosolve 2 x5+ x =0

2. Prove that if a is any element of a group G of order n then a™=e for any integer m if and only if n
divides m.

3. State and prove Lagrange’s theorem.

ITI. Answer any SIX Questions: (6x6=36)

. . de
1. With usual notations, show that tang =r -

2. Find the pedal equation of 7% = a?co0s20



3.a) Find % for the curve x = a(t — sint) and y = a(1 — cost)

b) Find the radius of curvature for y = 4sinx — sin2x atx = g

A
4. Derive reduction formula for [ sin™ x dx and hence evaluate | Zsin™ x dx

4
5. Evaluate | Oa ﬁ dx

2 2 2
6. Find the surface area of solid generated by revolving the curve x3 + y3 = a3 about X-axis.

2 2
7. Bvaluate [(x + 2y)dx + (4 — 2x)dy around the ellipse % + yT = 1 in the counter clockwise direction.

8. Evaluate f_ll fOZ f;jzz(x +y + z)dydxdz.
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