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Answer Question No. 1 and any four from the rest.

1. Answer any five questions : 2x5=10
- | | |
(a) Does lim T exist? Justify your answer.
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/(];) Find the n-th derivative of y =
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(e) Show that [Z2sin xdx—ls.
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() For what values of A, the equation

x* +Axy -2y +3y-1=0
represents a pair of straight lines?

() Find the common tangents to the hyperbolas

(2) Find the equation of the sphere passing through the
points (0,0,0), (a,0,0), (0,b,0), (0,0,c).

(b) Find the equation of the right circular cylinder

whose axis is %—%—% andrad1usequalto2

2 @ar y = acos(log x) + bsin(log x), prove that
xzy,,+2 +(2n+1)xy,,, + (n2 +1)y. =

() If 1, =[x"(1-x)"dx, where m,ne N, prove
0

that (m+n+ D1, , = nl, ., and hence deduce

m!n!
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37 (a) Find the range of values of x for which the curve
y=x*-16x>+4232 419541
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6. (a) The section of the cone whose guiding curve is the

ellipse ——+Z— 1, z=0 by the plane x = 0is a
a

rectangular hyperbola. Show that the locus of the

2 y+z I
vertex is the surface 2+ b2 =1.

(b) An astroid x=acos39,y=asin39 from 6=0

to 9=§ revolves about the x-axis; show that the

16na’
105 °

volume of the solid generated is

1
(c) Find the vertical asymptotes of the curve y = xe*.

S+4+1

7 (@) Find the envelope of the family of the ellipses
2 52 " #07

-a—2+b—2—1, where the parameters @, b are

connected by o™ +b™ =c™, m is a positive

integer.

(b) Show that the straight line rcos(0-a)=p

touches the conic ;{-=l+ecos9 if

(Icosa - pe)® + 12 sin o = . a+5




