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SECTION 1

»

{a) (i) Find a value for the consl'tant k, if possible,
' that makes the function f continuous
- everywhere, where f is defined by

Tx-2, x<1
f@):{ k. x>l (6)

(i) Show that Iing X sinlzo.
x— X

(b) Show that the function f defined by

P.T.O.



5546 2

L

W i S (P,
(x) e* +e* :
0 ,tx=0

is not derivable at x = 0. (6)

(¢) Prove that every differentiable function is
contmuous Is the converse true‘? Justify your
answer. (6)

2

(x +2)x(2x+3

() If y= ),mmyr (6%)

(b) If cos” (b) log( ) , prové that

X%y, t (2n+1)x Yo ¥ 2%%y =0 (6'%)

(c) f U=x*tan"' L - y’ tan™! }—,.x #0, y # 0, prove that

FU x* -y . |
dxdy x*+7y? o (6%)
SECTION II

'(a) If p=xcosa + ysin a touches the curve

X7 Y_—_—], prove that

a™  b"
m *m

pm =(a cosa_);:T‘ + (b sin (}.)% . . (6)
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{(b) If p,. p, be the radii of curvature at the extremities
of any chord of the cardioide r = a{l + cos@) which
passes through the pole, then prove that

l_6a2

(6)
9

‘p12 + p22 =

[y

(c) Find the angle of intersection of the parabolas
y? = 4ax and x? = 4by, at their point of intersection
. other than the origin. g ()]

4. (a) Find the asymptotes of the cﬁrve

X H AW+ xy? -2y +xy -y -1=0  (6%)

(b) Find the position and nature of the double points
on the curve y? = (x—a)’(x-b). (6'%)

{c) Trace the curve y?(x2—-1) = 2x—1. (6%)
SECTION 111

5. {(a) State and prove Lagrange’s Mean Value Theorem
~ and give its geometrical interpretation. (6'%)

(b) Find Maclaurin’s power series expansion of the
function f(x) = sin x. ! (6'2)

(c) Show that

2 2 4
X X
|- —<cosx<sl-—+—V¥xeR 1
2 2 24 (67)

P.T.O.
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6. (a) Determine the values-of a and b for which

x(1 +‘acosx) — bsinx .

iy X222
exists and equals 1. \ ' (6)
(b) Show that x* is a minimum for x = ¢~ (6)

(c) Separate the intervals in which the poiynomial
) 2x3 — 15%% + 36x + 1

is increasing or decreasing. - ‘ (6)
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