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Attempt any rwo parts from each question.
1. (@) Prove that :
.ox-lx
lim ——M
x50 X
does not exist. N

(6) A function f is defined by :

—x2 if <0
flx)=4 5x-4 if O0<xxl1
4x2 3% if x>1

Examine f for continuity.at x = 0 and 1. Also discuss the
kind of discontinuity, if any. 6
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(2) 5547
Show that the function f defined by :

oy =W+ = 1)+ - 2

is not derivable at x = 0, | and 2 but is continuous for

every real number. ' 6
Find the #th derivate of &* sind x. 6%

If y = cos(m sin™! x), prove that -

(1-—x2)yn+2—(2n+1)xyn+1+(m2-nz)y = 0.

n
6
If
1 . .2.,..2. .2
) U = y X° + y +z2°=# 0,
x2 + y2 + 22
show that :
22U N 22U N %u
= . L]
dx2 I 022 6%

Show that the len_gth of the portion of the tangent to the

curve x = g cos’ 8, y = g sin> @ intercepted between the

co-ordinate axes is a constant. 6
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Find the condition for the curves ax? + by? = 1 and

ax2 + by = | 10 intersect orthogonally, 6

The tangents at two points P, Q on the cycloid

x = a8 - sin 0), y = a(l -~ cos 0) are at right angles,

. show that if P,, P, be the radii of curvature at these

points, then 'Plz + Pg‘ = 16a2, ' 6

Find the asymptotes of the curve :

4x3—3x3z2—y?+2r2—xy—)fé—]:0._ 6%

Find the position and namre of the double points on the

curve 32 = (x ~ 1) (x - 2)2, ' 6%
~ Trace the curve y2 (a2 - xz) = a3x. _ 6%
Show that :
~ L; <tan"lv - tan~ly < v )
1+vw 1+ u?
0<u<v an_ﬂ deduce that ;
E+i<tan‘1:4-<ﬁ+—1-. 6
3 4 6
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() Find Maclaurin’s power series expansion of the

function :
Aixy = log(l + x) for -1 <x < 1. 6

()  Prove that between any two real roots of e sin x = 1,

there is at least one real root of e* cos x + 1 =0. 6
6. (a) State and prove Cauchy’s mean' value theorem. 6%
(&) If the limit of

sin3dx ~ a sinx

3 .

as x — 0 is finite, find the value of 4 and the ’

limit. | : o 6%

.
x —_—
(¢} Show that the maximum value of (;] is ee. 6%
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