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i
I.  (a) Find the point where the following function is discontinuous. @
X when 0 <x<1
f(x)=42  when x=1
x+1 when l<x<2
(b) State Rolle’s theorem and verify it for the function 6)
f(x)=3x" 4% +5 in the interval (-1, 1)
(c) Evaluate lim, ,, ————— (10)
x—1-logx
OR
II. (a) Find the asymptotes of the curve x*y* —x*y—2xp* +x+y+1=0. (6)
(b) Find the n derivative of ¢*(2x+3)’. (6)
() Ify= (sin“l x)2 , show that (1 - ,\cz)y,,+2 -(2n+1)x y,,, —n’y, =0. )]
II. (a) Find the first and second order partial derivatives of z=x'+ )’ —3axy and 6)
oz &z
show that = ;
Oyox  OxOy
2 2
) Ifu=sin" T2 prove that xéeryg—u—: tanu . (®
x+y ox ~ Oy
(¢) The power P required to propel a steamer of length '/' at a speed of u is given (6)

by p=Au’l* where A is a constant. If  is increased by 3% and / is decreased
by 1%, find the corresponding increase in P.

OR
. o(u,
I i W=t v computeM. ®)
% y z o(xyz)
(b) Find the minimum of f(x,y)=x*+y" +6x+12. (6)
(c) State Euler’s theorem for homogeneous function and prove that if u is a (6)
homogeneous function in x and y of degree'n’, then
2 2
x i +y§?u—=(n—1)§-li.
oxoy ~ 0y oy
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Derive the equation of the tangent to the ellipse —2—+y—2=1 at the point
a

(xl’ bg! )
Find the centre, eccentricity, foci and direction of the hyperbola
9x* —16y*> +18x+32y—151=0
Find the locus of the point of intersection of perpendicular normals of
y* =4ax.

OR
Derive the equation of the normal at (at,2,2at]) to the parabola y* = 4ax.

Find the asymptotes of the hyperbola 2x* + 5xy+2y” +4x+5y =0

2 7
Show that the line Ix+my+n=0is a normal to —x7+lb}2—=1 if
a
az b2 (a2_b2)2
Pw .

{
i

Find a reduction formula for J. sin” x dx and hence evaluate "’:\/——(—_x-_—-;;dx ’
g %

Find the length of the arc of the parabola x* =4ay measured from the vertex

to one extremity of latus rectum.
OR
Calculate by double integration the volume generated by the revolution of the

cardioid  =a(1—cos#) about its axis.

Evaluate J‘ll J: j:jzz(x +y+z)dx dy dz.

Show that the vectors G —2b —3¢,—2d +3b —4¢ and —b +2¢ are coplanar.
Given d=27+2j- k, 5:61”-3}'+2I€ find @Xh and a unit vector
perpendicular to both a and b.
Find grad ¢ where ¢ =3x’y—)’z” at the point (1, -2, -1).

OR
Find divergence and curl of the vector ¥ =(xyz)i + (3x2 y)j + (xz2 - yzz)le at
the point (2, -1,1).
A vector field is given 4= (x2 +xy° )i + ( yix’ y)j Show that the field is

irrotational and find the scalar potential.

IfF=xi+y+ zk, show that grad r=

C e 1
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