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( logx) ,prove that I,: nIu_l +(ﬂ-'1)'
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(a) *zlf 1 =

dxﬂ
and herice' prove tHat*
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. E =nl| —4+—+ et = +1+logx
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(b) If y=e""" prove that .oy

(1=%") Yz = 20+ 1)y, (07 +07) 32 =0,
(c) State the Taylor's theorem for a function

,defined on some open interyal- 1 of real :

numbers Also, f1nd the’ 1aylors series
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(d) Sketch a graph of the equatlon Y= 716
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6. (a)'Find-lini(l+sink)*, « 3 0 V0 o)
(b) Find ‘the asymptotes of the rational
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i x, 1 .. 3 "
(c) Examme the nature of ongm on(thze curve.
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.(d) Trace the curve,r = 1_ coso.
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Instructmns for Candidates :

{a) Write your Roll'No.-on the: 4op. 1mmed1ately
on recelpt of thlS quest:lon paper s

‘ (b) Attempt all questmns by selectmg three
parts from each questlon

Lic) "THE parts ‘of ¢ach questlon dte o be
attempted together

(d) All glestions cafry equél frarks. -
(e) Use of Calculator is not allowed.

1. (a) Let AR and let c be a cluster point of
A. Show that limf=L if and only if for every
’ seque’nceR (x.)-iff A that converges hrofed such

24 r?:,,
P

that x #C . i’or a11 neN the sequence

i & Lu-

((x,)) converges to L.
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(b) Show that llmsm—- does not exrst 1n ]R

“\ ﬁ *' v C" -‘:,:'x - "1";‘:;“
(c) Usmg ECy deﬁmtlon, show t —_—=
b "o »rncix:*§l+x 420

s <, 5

‘(d) Flndl «/1+2x «/1+3x

[ '! »
whérex > 0,
;«' x—)O . X‘+ 2X,.'

2. (a) Suppose that the functions f and g have .
», limits;in R as.x => and that.f(x)<g(x) for:,

all xe(0,%). Prove.that limf<lime.

Xy, gt

(b) Prove:by: venfymg the e=3§ property that
the. functlon(f(x) %% is contlnuous at x, =

: Fy . #
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‘. y‘xﬁu’rﬂ,fﬁ' Ll Y = ;ﬂ-

~(c)- State the Intermed1ate Valtle Theorem @and

a—lﬁ’s{ e 1." ‘\.J. ;‘ﬂ‘
show thatx 5 cos x:for, some x in, (0,;5) o
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(d) Show that the funct1on f(x)—f—- 1s not
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umformly contmuous on. (0 1)epe .

3. p(a) Prave_ that everyuumformly:) continuous
funct10n on a set A is cont1nuous onA,Is
*the converse tfue? Justify? et T
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(b) If £ and g are functions that are
dﬂferentlable at, the Ppointia,. then prove

/",.“

‘that (fg)’ '(a)=f(a)s! @ f'(a)g(a).

(¢) Let f(x)—|x|+]x+1| for xeR. Defermme the

.,.... - - m—'x

set of pomts at whicH the functlon f is not

differentiable. Justify your answer. ’

(d) Prove |cosx —cosy|Z[x~y| for all x,7eR.
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(a)

£(0) = 0, f(l) =1, f(2) =

g XDy T s - " :ﬂ vy <
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Suppose that f 10,2] —) R is cohtlnuous on

. xir

{O 2], dli‘ferentlable on [0,. 2), and that
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(ii) Show that £'(c,)=0.for some x e (L2). -
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1) Show that £'(c,)=1for some xe(0,1).
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(111) Show that f! (c) =5 for some xe(O 2)

(b) State and prove Mean Value Theorem
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(d) Prove that'if f ‘anid g ar
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hoi;v that €e* 21+x for all xeR’
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’d1fferent1ab1e on

R, if f(0)*€g(0) and if f(x) ('x‘) fot all
xeR, then f(x)<g(x): for all x>0.
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