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If x, y, z are linearly independent elements
of a vector space over R, the field of real
numbers, show that x + 3y — 2z, 2x + y -z
and 3x + y + z are also linearly independent
over R.

Reduce the following matrix to normal
form and hence determine its rank

1111
A=|3 4 5 2
2340

Find the characteristic equation of the
matrix '

10 2
01 2]
120

and hence compute its inverse.

Prove that
64 sin®0 cos*0 = —sin 70 — sin 50 + 3 sin 30 +
3sin 6.

By expanding (1 + z)" by Binomial
theorem and!then putting z = cos 20 + i sin
20, prove that

() 2"cos"@cosnb = }n:o nC_cos 2r0

(i) 2" cos"@sinnd= Y "C,sin 216,

r=0

Solve the equation 3x3 + 11 x2 + 12 x +4 =0,
given that the roots are in H.P. (Harmonic
Progression).



3. (a) Examine for continuity at x = a of the
function £, where

a2 ,0<x<a

fx)= 0 , x=a
a3

a-3 a<x

Also examine if the function is derivable at

Xx=a.
-l
4+}£]
(b) Ifz—log(ery , prove that
oz
_+yay

. th . . —_——
(¢) Find the n* derivative of y )

4. (a) Find the angle of intersection of cardioides
r=a(l+cos6), r=b(l-cosH).
(b) Find the asymptotes of the curve
xly+xy?+xy+y2i+3x=0

(c) Trace the curve
y2 (2a—x) = x3.

5.1 (a) State Rolle’s Theorem and prove that
bétween any two consecutive zeros of
f(x) = sin x there is exactly one zero of
g(x) =cos x.
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(b) Show that total surface area of a right
circular cylinder with a given volume is
minimum when its height is equal to its
diameter.

(c) Evaluate (i) lim (sin x)*
x>0t

1—-'5——cosx

i lim —5—-5—
(1) r0  X2sin®x

6. (a) Obtain a reduction formula for
o
j e¥x"dr (2a>0,nelN)
0
(b) Find the arc length of the portion of the

parabola ¥ = 4ax cut off by the ordinate
x=a.

(c) Find the volume of the solid generated by

rotating the ellipse 4x2 + y2 = 4 about the
X-axis.
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