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The figures in the margin indicate full marks

for the questions.

1. Answer l:he ibliowing quevslions : r.<8-a

(a) Is eveiy limit point of a set A c; R

necessarily aii dement of A ?

(b) Wi itc the c-S detlnition for

lini (2a') 6
.V- Kt

(cj A function / is continuous at. a if

wliencver a scqueaico {a,, } gets closer to

(7, what must happen to the sequence

if(x„ r, ?
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If / is continuous on [a, h] and
/(a) < 0 < /(b), what must happen
according to tlie intermediate value

theorem?

Is every continuous function on a closed
and bounded interval [a, b\ uniformly
continuous?

If /' exists on [ci, b], what must be true
about /' on the interval {a, b]?

Taj^or's theorem can be used to
approximate functions. If is the
remainder term of order n, what

inequality does it satisfy for some q
between 0 and x?

A function / is differentiable at x = a if
and only if there exists a function d(x)
continuous at a such that

f{x)= /(a) + ii)(^)(x-a). What is iKn)?

5wer any six. of the following questions ;
2x6=12



I a )

Evalxiate i

(i) liin,

(u) Urn
2x^ +3

let /(x) .ssjd^v: Usiag isequeneej sliow
that / is <3ontinuQias at

tet /(^)a! X^ -Sx £Mi 2]. Find thei
maximum and minimxjm values of /on

this interval

Let fix}:- ^ x-2, §hpw that /has a

root in the interval [1 2].

Let fix) ~ x^. Using Caratheodory'a
approach, write fix) in, the form
/(x) = fid) + <K-*:)(^ - d) at

a = 1.

If u = sin{x^L find ̂  using the chain
dx

Find the first four terms of the Taylor

series of fix) about x = 0.
1 + x

Suppose / is differentiable on {0, 2j with
/'(O) = 1 and /'(2) = 5. What can you say
about the values of /' on (0, 2)?
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(a) Let

^  aJl Imiit of ths $et ,4,.

^i|?.1Bitig the sequejaiM oritsrien,

.  prove that lull » for /(x)=2x
r-»l

Is i «ii el^ent

:142f2'^-

f>} Lloiiig the e-§; de&itfoti> prOvq that

Hra(5x-4) = 11
x-*3

fa) Evaluate the ene-sided Ittnit

lira i
Jc-»Q+ X

lira
x -» « x ̂ -1

Let iM - X- and; nfa

fU Using tlie sequential criterion,
prove that / is continuous at x =2

fti) Using continuity of / and p, prove
that fft) i-g(x) is Continuous at

26A/188 if Continued )



t 5 I

(H) Let /(x) = -6x^ +9x+2 on the

interval [0, 4].

fi) Mrtd ttie poaits where attains
its maximum and minimnan on [0,4}
and determine the corresponding
values^

'0) Show that f(x) has at least ane nont
in the interval [0.1].

0) (i) Prove that f(jx) = -Jx is uniformly
continuous on [0, 4].

{ii) If f is strictly Increasing and
continuous on {it b], show that

exists and is continuous on

Let /(X) = ln(l + X).

(!) Show that /is dlfferentiablc at x - 1.

(ii) Using Caratheodoiy's theorem,
express = /(I) + («)(x)(x -1) and

find <K1).

.(iii) Verify that ̂ 1) = /'(I).

Let f- ix) = on S].

(i) Verify that /satisfies the conditions
of Rolle's theorem.

(ii) Find all points e in (-73, 73) where
/'(c) = 0.
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(Ui) Apply the mean; v^tie :teQrean for

the interval (-1, 2] to find P, such

^ fhid the four iion-^ro terms
the Taylor series of sihx aboiat:

.K = 0.

(a/ Find the fh&t three non-zero tenasi

Of the Taylor's series of ^ > ahaut
l+;c

Je—0.

(iii} Use the first two terms of the

expansion of tq

approximate (1>02)®.

4. Answer any tux) of the following questions :

10x2=20

(a) Let f:R-{2} ~^JR be defined by

-f -4
rr , ^/{'*}= x-2<

undefined ;, x = 2

(d Show tliat 2 is a limit point of the
domain.

(U) Using the e-5 definition of limit,
prove that

lim/(x)-4
X-^2
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(iU) 0eteffri&ie whether

Bra, fix) and. Bin f(x)

odet. Justi^yovir answer,

{iU} Bvalnate

liitt and liin(2x -/(x))
X-HKco

using appropriate limit theDtems

and state whether either limit

diverges to infinity, diverges

without Kmit or converges,

(b) l/Ct f : [pj 3j -^ R be defined by

~2x, 0<x^2

4-x f 2 <xS3

Using the sequential criterion
determine whether / is continuous

at s= 2.

(u) On the interval [0, 3) verify that the
niaximuni^rairiiraum theorem holds

and hence determine max / and
mln/,:

(iiij Show that the equation f(x) = 1 has
at least one solution in [0, S],

/taj State with justification whether/is
uiiiformly continuous on {O/Sj.
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(9 Prove that 5 is continuous on its
domain.

(u). Determine whether f is umfojmly
contiiiuous- on (h 4l- Gwe a

■ justification using the ixniform
continuity,

I/Ct Show that since h is

cQnhnuous and monotone on ]R, its
inverse hT^ is also continuous,

{iv) If k(x} - s<x)+h(j<), discuss whether
fc is continuous on (1, 4}'

(d) Let fixy^xe^, xeR.

(i) Show that /is differentiable at all
xe R and find f'(x)-

(ii) Let g(x) = In(l + x), x>-h Compute

~9W(x)).
dx

(Ui) Using Rolle's theorem, show that
there exists at least one c e (0, 1)

such that
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/ij/J Tjfslng: bsi

fee£pa®yldr#^ i6» p:

■ 2 2 6 ■ ■

tJsing derivative of the ^trtver^e

stidttj find —(/"^
dx ■

at X:i=

Let h(jc).= ln(l + x), x>-l.

fi) Show that h is differentiable and
find h'(;x).

fiQ Let • icfjc) = a* -1,. x£ R. Using
derivative of the inverse function,

find ~k~Hx).
dx

(iii) Using the Cauchy mean Value
theorem to show that/(,t) = ln(l + x)
and g(x) = ̂  there exists c e (0, a),

such that

fiv) State Caratheodory's theorem in.

i?". Then using the theorem,
explain why any point in fiie convex

hull of a set Sc can be written

as a convex combination of at most

four points.

26A/188 f Turn Over )



i  I

If /'(Xq) < Q /'(3Cj) >0 for some
differentiable fbnGtion. jg use

jJarboiis's theoreia fe? ej^lain why
there point e between

and jcj such that /'(c^ = 0.

* * *
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