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: X, x is rational
I. (a) Show that the function f defined as f(x)= P (6)
—X, x is irrational
is not continuous at any point x =0 .
. 1+logx—
(b) Evaluate lim__, _gx_zx} (7N
1-2x+x
(c)  Find aroot of the equation by Rolle’s theorem x logx — 2 + x = 0 lying in (1,2). @)
OR
. (a) Find the evolute of the astroid x*° + y** = ¢*? (10)
(b)  Find the n® derivative of y= x’sinx at x=0 (10)
3 3 2 2 _4
o W Ifu=log(x +y —x’y—xy )then show that u,, +2u, +u,, = - (10)
(x+)
(b)  State and prove Euler’s theorem for 3 variables. (10)
OR
IV.  (a) Find the Jacobean of x =rsinfcos ¢, y=rsin @ sin ¢, z=rcos & (10)
2 2
(b) Find the percentage error in calculating the area of an ellips x_z + Z—Z =1 when an (10)
a
error of +1% is made in increasing the major and minor axis.
V. (a) Find the condition for the straight line Ix + my + n = 0 to touch the hyperbola (10)
xZ ot
-5 =1
a b
x2 yZ
(b)  Derive the standard equation of the ellipse = b—2 =1 (10)
a
: . OR ;
VL. (a) Find the equation of the hyperbola passing through the point (3,4) and has the (10)
straight line 2x + 3y — 5 = 0 and x — 2y + 1 = 0 as asymptotes.
(b)  Show that the locus of the point of intersection of 2 perpendicular tangents to a (10)

parabola is its directrix.
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Evaluate ” (x+ y) dxdy over the area bounded by the elhpse o Z—z — |

Find the area of the curves 7 = a® cos 26.
OR

Find the volume of the cylinder 4yt = ay bounded by the plane z=0, z=y.
Evaluate I I i I i dxdydz.

(1+x+y+z)

r > < 5
Prove that the vector field F = — is irrotational as well as solenoidal. Also
r

obtain the scalar potential.

Find the divergence and curl of the vector A = xyzi + 3x%yj + (xz’=y*2)k at
the point (2,1,2).
OR

¥ il 3
Show that the volume of the tetrahedron ABCD is E[AB, AC ,AD,]. Hence find

the volume of tetrahedron formed by the points (1,1,1),(2,1,3),(3,2,2)and (3,3,4).
Prove that [(A+ B + C)X(B+C)].C=[AB C]
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