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All questions are compulsory and carry equal marks.
Attempt any two parts from each question.

"SECTION 1

1. (a) Define Subspace of a vector space over a field F.
Prove that a nonempty subset W of a vector space
‘V@over F is a subspace of V if and only if

Caw,+Bw,e W VYV, BeF and wl,wZeW
P.T.O.
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(b) Find the rank of the matrix

(2 -3 1 1)
t 1 2 -3 OJ
4 -1 -2 2
by reducing it to its normal form.

(c) Verify that the matrix

(1 2 1)
A=L0 t -1
3 -1 1

satisfies its characteristic equation. Hence find its
cube.

SECTION 11

2. (a)If z=cosO + isiﬁB, show that .

- ] = itann®, n being an integer.
" +1
.(b) Prove that
32 5in*Bcos?0 =cos 60 — 2cos 40 — cos 20+ 2.
(c) If the Sum of two roots of the equation
4x* - 24x3 + 31x2 + 6x -8 =0

be zero, find all the roots of the equation.
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SECTION 111
3. {(a) Discuss the continuity of the function
1 , x<0

f(x)¥ 3-x, 0<xgl

o x+1’ .
at 'x=0 and x=1. Identify the type of
discontinuity, if any.
(n-1 1)'
(b) If y = x™ - log X, then show that y, =
(c) State Euler’s Theorem for-homogeneous functlons
and verify it for the function z = tan'(y/x).

-SECTION IV

4. (a) Prove that thé equation of the normal to the
asteroid
x23 4+ y23 = g3
may be written in the form
xsing — ycos¢ + acos2$ =

(b) For the curve y= . Show that

a+x

SREEC)]

p, being the radius of curvature.

-

‘(¢) Trace the curve y¥(x®2-1) = 2x - I. ,
P.T.O.
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SECTION V

(a) State Lagrange's Mean Value theorem. Verify the
Lagrange’s mean value theorcm for the function

f(x) = x(x—1){(x-2) in the interval [0, %}

(b) Find the maxima and mininfa of the functjon

1 I
f(x) = sinx + Esian + gsin-?:x

for all x e [0, n].

(¢) Evaluate
. X +2cosx -2
lim — .
x—0 X sin’ x

SECTION VI

-~

s (2+cosx) 33

T dx 2n
(a) Show that [
(b) Show that the area of the Joop of the curve
yHa+x) =x}3a-x) . .

is equal to the area between the infinite branches
of the curve. and its asymptote. ‘

(¢) Find the volume of the solid -generated by the loop -
of the curve y*(a+x) = x%(a - x) about x-axis.

. (500)****'



