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(a) Find the point where the foltrowing function is discontinuous.

[x when0sx{l

f {*)= I 
z when -":: I .

[x+1 when I<x<2
(b) State Rolle's theorsm and veriff it for the function

/(t) =3xo - Axz + 5 in the interval {-1, l}

(c) Evaluate lim,*, It l1-x*1-log-x
OR

(a)

Find the asymptotes ofthe curve,t y' - *' y -2*y' +r + y + 1 = 0.

Find the nft derivative of e' (Zx+Zlt .

lf y =(sin-' r)', show ttrat (t - *') !,*, - (zn + 1) * y,*, - nt y, = 0 .

Find the first and second order partial derivatives of z = rt * yt -3axy and

a'z a'z
showthat 

-=+!
AyAx AxAy

If u=sin-'44y', prove ,tu, r!*r*.=tunu.x+y Ax 'Ay

The power P required to propel a steamer of length 'l' at a speed of n is given

by p = ).atl' where i, is a constant. If n is increased by 3% and / is decreased

by lYo, find the corresponding increase in P.

' If u = Y, y - ?, 1a = z"orourr{!u,u,}..
x y z O(x,yz)'

Findtheminimum af f (x,y)=x2 +yz +6x+12.
State Euler's theorem for homogeneous function and prove that if r is a

homogeneous function in x andy of degree'n', then

a'u A'u , -., &t
'6*t u1=\n-t) U
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V. (a) Derive the equation of the tangent to

(", , Yr )'

the ellipse 5n#=, at the point

and hence evaluat- ff 
*' -"'",rL" .

-ff"t - t']
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(6)

VL {a}

(b)

(c)

Find the centre, eccentricity, foci and direction of the hyperbola

9x2 -16y2 +l8x+32y-l5l = 0

Find the locus of the point of intersection of perpendicular normals of

Y'=4ax.
OR

Derive the equation of the norm al at (atf ,2att) to the parabola y' = 4m.

Find the asymptotes of the hyperbola Zxz +5ry +2y2 + 4x+5y =0

Show that the line k+my+n=ais a normal to )*{=t ,,7" b'

a' b' (o'-t'\'
7- ^'=*-7- !

Find a reduction formula for Jsin' x dx

Find the length of the arc of the parabola xt =4qy measured from the vertex

to one extremity of latus recfum.
OR

Calculate by double integration the volume

cardioid | = o (l - cos P) about its axis.

Evaruate I], I; f::(* * y + zldx dy dr.
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IX.

X.

(a) Show that the vectors a *26 -3d ,-.2d + 3u - qe and -b + 2d arc coplanar.

(b) Given d=Zi+Zj-i, 6=6i-3i+Zk n"d aXE and a unit vector

perpendicular to both a and b .

(c) Find grad Q where 0 =3x'y ' y3 zz atthe point (t, - Z, - t) '
OR

(a) Find divergence and curl of the vector I = (xw)t + (l*'yli + (x"' - y'')t at

the point (2, - t, t) .

(b) A vector field is given J =(x' + W')t +(lb't)i. Show thatthe field is

irrotational and find the scalar potential.

(c) lf 7 = xt + 1i1t+ zf, show that grad , =L-r


