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(5% 20=100)
Verify Legrange’s Mean Value Theorem for log x in the interval [l,é] . (6)
Evaluate lim _, sinx"™"*. (7
Evaluate lim se¢’ x ~2tanx @
x>7/4 14 cosdx
OR
Find the asymptotes of x’ —x’y—x—6=0. (6)
Find the n™ derivative oflog(l + x) . (6)
If y=sin (m sin”' x) prove that (8)
(l—xz)y,”z —-(2n+1)xy,,, +(m2 —nz)y" =0.
. . x(x*-y") |
Verify Euler’s theorem for the function U = ——5———. (7N
X +y
. . u
If u=x>+y"+z’and x=e”,y=e"cos3t,z=e"sin3¢. Find 7 asa )
total derivative.
Find the maximum and minimum values of x* + y* —3axy . 6)
OR
Prove that the sphere is the solid figure of revolution which for a given surface (10)
area, has maximum volume.
A rectangular box open at the top is to have volume of 32 cubic ft. Find the (10)
dimension of the box requiring least material for the construction.
Find the equation of the tangent at the pr (xl, 32 ) on the parabola y° = 4ax . 0
Prove that 3 normals can be drawn to a parabola from any pr in its plane and @)
that the sum of the ordinates of the feet of the normals is zero.
Find the condition for Ix+my+n=0 to be a tangent to the ellipse (6)
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Find the equation of the asymptotes of the hyperbola 2x* +2xy—3x+y=0.

Prove that the orthocenter of any triangle inscribed in a rectangular hyperbola
lies on the curve.

Find a reduction formula for J.e‘” cos” x dx . Hence evaluate

nl2
j e?* cos® x dx.

Find the area common to the circles » = a\/i and » = 2acosf.
OR

[ p2-x
Evaluate the integral by changing the order of integration IO J' , Xy dxdy .

Find the area lying between the parabola =4x— x” and the line y=x.
Find the volume generated by the revolution of the cardiod » = a(l —Cos (9)

about its axis.
Prove that | BYCCXAAXB | =[ 4B C|
A particle moves along the curve R = (t3 - 4!)i+ (t2 + 4t)j + (8[2 - 3[3)/(

where ¢ denotes time. Find the magnitudes of acceleration along the tangent

and normal at time £ = 2.
OR

Show that the vector field defined by F = (x2 + xy2 )i + (y2 + xzy)j is

conservative and find the scalar potential. Hence evaluate IF.dr from (O, 1)

to (1,2).

Prove that
(i) curleur! F=grad div F-V*F
(ii) curl grad F=0
(iii)  div grad F=V’F
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