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All the six questions are compulsory and carry equal marks.

Attempt any fwo parts from each questiorn.

1. (a) Define subspace of a vector space over a field F. Prove
that a non-empty subset W of a vector space V over a
field F is a subspace of V iff :
ow, +Pw, eW Vo,BeFandw,weW
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(b) Find the rank of the matrix :

(¢) Find the characteristic equation of the matrix :

—_— N =
S W N
N

and hence compute its cube.
(@) Prove the following identity :

32sinBcos’B = cos60 — 2cosd0 — cos20 + 2.
(b) . Solve the equation :
¥ - 9x?+ 23x - 15 =0,

two of the roots being in the ratio 3 : 5
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If a, B, y are the roots of the equation :

x3—px2+qx—r=0,

Find the values of :

() Zo’p
(i) zo?
(iii) Z%

¥ -8
fx) =4x* - 4
3

>

is continuous at x = 2.

Show that the function f where :

x # 2

X

if
4 4
z = logx tY
x4y
then prove that :
x_i + _i =3
ox y@y
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i
y =sin X,

then show that -

(1 = XDy — @7 £ DXy, — nty, = 0.
Show that the Pedal equation of the parabola :
y2 = da(x + a) is p2'= ar.
Find the asymptotes of the curve :
x3+2x2y—xy2 -2y3 +xy—y2 -1=0.
Trace the curve :
ay2 = x*(a - x)

Verify Lagrange’s Mean Value theorem on the interval

[1, 4] for the function :

) =(x-)x-2E-3.
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Find the minimum and maximum values of the function :

f(x) = P e P

Find :
. .

. oxe' - log(l +

lim 7g( x)

x—0 x
Show that :

. cosxsin'x m—1lg¢ . .
fsm" xdx = — + J.sm" 2 xdx .
n n

Find the area bounded by the parabola y2 = 4qgx and its

latus rectum.

Find the volume of the solid generated by the revolution

of thé curve (a — x)y* = a’x about its asymptote.
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