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Attempt all questions by selecting three parts from each queéfion.
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All questions carry equal marks.

N Use of calculator is not alfowed'.

1. (@), Using € — & definition of limit, show that :

.1 1
Iim —=-,
x—>ckX c
_ife>0.
() Show that if f: (a; ©) > R (e > 0) is such that h

lim xf (x) =1L,

x>

where L. e:R, then

lim f(x) =0.
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Let AcRandf: A > R has a limit at ¢ € R, where ¢ is a cluster
point of A. Then prove that f is bounded on some mneighbourhood

of c. , -
« [N & .

Give example of functions f and g such that f and g do not have limits

%

at a point ¢, but both f + g and fg have limits at c.

X «

If f is continuous on a closed inter\;%}_ la, b], then prove that f is

e

uniformly continuous on la, B].
Show that the function flx) = x2 is uniformly continuous on [4, 4].

X

Show that : .

" x+2

. -%le}]x_)w,_\/‘_; (x > 0) PN

-

does not exist in R.

Use & — & definition of liimit to show that :

ﬁ—&z

x+3

»
4

2.

lim, .
Let

. x2, x20,.
J ~f(‘x) ={ A
0, x < 0.

Calculate f'on R. Is f* continuous as well as differentiable on R?
Justify your answer. ' R

Let flx) = sin |x|, where x € R. Determine the set of points where f

is not differentiable. Justify your answer.
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If f: R > R is differentiable at ¢ € R, then show that :

(i{ Tim, o f(a."’h}z“f(a)’z (a),

~

-

ot LI i)

Suppose f is deﬁLed on an open interval (@, b) Let %y € (@, b). I f
assumes its'maximum atxy and if f is differentiable at x;, then show
that f'(xg) = 0. |

State and prove Rolle’s theorem.

Let f be defined on R and suppose that |flx) — fiy)| < |« - y|3 for ‘
all x, y e R. Prove that fis a coﬁst,ant function, on R.

Show that sinx < x for all x > 0.

L3

State Intermediate valu.e' theorem for derivatives. Suppose f is

"

differentiable on R and. f0) = 1, A1) = 2 and fi2) = 2.

) 1
@) Show that f'(x) = E for some x € (0, 2),

.
G) Show that f'(x) = % for some x < (0, 2). |
It |
y= log(x + W\),
show that

(1 + 22y, , o+ @n+ Day, , 1 + 0Py, = 0.
P.T.O.
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()  Trace the gurve - et . T
: 42 = Y22 - 4.
'}‘ s ¢ € 3
(¢©) Determine the intervals of concavity and points of inflexion (if any)
of the curve : R b g (
y = 2% — 3x2 + 2 + 1. ) f
% ¢ b 3 o A~ i £ LA ) LAY . (Y "y §
((d?( . State Zlfaylor’s Tl}_eorem. Find t}%g Taylor’s series expansion of sin 2x
about x = 0. . .. !
6 (@) Trace the curve : 3 ~ _ & ” .
% ! ., r =,%2 sin20., . s~ tl
(®) Determine thé position and natureof thg‘”do{fblé points of the curve :
) {3 9 o % b
3+ 22 + 2y —y2 + 5k -2 =0." "
2 LoHer F 11!' f12) PR o)
(¢) * Find the horizontal asymptotes of the graph of the functlon glven by
£ 7
5[ 1 1 1 }
y=x"|sin— - = + —
£ T - IR S 3
~ §
(@) Find the equatlons of tangents at origin to the curve : )
o Py 1 !’r"‘ q - 3y L N
4 4yt = a2(x2 - y2) {
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