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All Sections are compulsory and have.equal marks.
 Attempt any two parts from each Section.

PART A (Algebra)
' SECTION I .

1. (a) Prove that if G.is an abelian group, then
(abyr = a"b®
for all a, b € G and for every positive integerr n.

P.T.O.
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(b) Define a group and a subgroup of a group. Show
that a non-empty subset H of a group G is a
~ subgroup if and only if ab'e H V a,be H.

(c) In a ring (R, +, -), show- that
ia.0=0.a=a |

(i) a(~b) = (~a) = ~ab
SECTION 11

2. (a) Show that the set

ot oo

is a subspace of the vector space of 2x2 real
" matrices.

(b) Find the characteristic equation of the matrix

.17.
A=(0
1

BN = O
S NN

and find its inverse.

{¢) Find the rank of the matrix
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~ SECTION I

3. . (a) Prove that
$in60 = 6 cos’0sin® ~ 20 cos’Bsin®0 + 6 cosOsin’G
(b) Solve the equation
X3 - 6x2+ lix~ 6 = 0, the roots being in
Arithmetic Progression (A.P.).

(c) If «, P, y be the roots of the equation

X3+ pxP+agx+r=40,r=0 find ihf: value of
. , o '
() 2, B, (i) 3 _B—?j.

PART B (Calculus)
SECTION 1V
4, {a) Show that f(x) = |[x+ 1[,-x € R 15 contineous at

x==1.

(b) If y = cos(msin'x) show that
‘(l—xz)ym ~ (2n+1)xy,,, + (m*=n?y_ = 0.

¢) If u =cos™ show that
() \/;4_\/"
‘xa—u+ya——+lcotu 0.
ox dy 2

- P.T.O.
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SECTION V

5. (a) Show that the tangent at any pomt of the curve
x = ae?(sinf — cosG)
y = ae® (sin + cosB)
is at a distance ae® from origin.
(b} Find the asymptotes of the curve -

(a + x)z.(bz 4+ x2) - xzyz.

(c) Trace the curve yx? = x? — 1,
SECTION VI

6. (a) Evaluate

< ... [4+5tanx
@ I (x* +a?) x+b2) Oyt

(b) Find the area between the curve
y¥(a+x) = (a~x)

and its asymptote.

(¢) Find the surface of sphere of radius a.

(400)** ik



