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' The figures in the margin indicate full marks.

Candidates are required to give their answers
in their own words as far as practicable, -

Mathematical Analysis

. 1. Answer any fen questions : 10><2
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Prove that the sequence {1 + (—1)"} is neither
convergent nor divergent.

Show that the set of all integers Z is countable.

Show that the sequence

1 1 1 . ;
{n+1+n+2+'"+n+n} is  strietly

monotonic increasing and bounded.

If f(x) > 0 in [a, b], prove that f(x) is

increasing in [a, b].
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% sinx
Prove that for 0 <x < 7 Tx decreases.

0, ifx=20
x", if x <0, where n is a+ve

Given f(x):{

integer. For what values of n, f(x) is
differentiable for all values of x ?

Give geometric interpretation of Lagrange’s
MVT.

Show that the set Q@ of rational numbers is not
order complete.

State the order Axioms of the set R of real
numbers.

Define the least upper bound of a bounded set
and obtain it for the set

_f1 23 n
£ i g e el e '

Define an absolutely convergent series and a
conditionally convergent series. Give one
example for each.

Prove that lim f(x), when exists, is unique. .

X—=>a

(m) Give an example to show that a function

which is continuous in only an open interval,
may not be bounded there.
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(3)
A function f is defined in (0, 2) by f(x) = x

— [x], prove that f is not continuous at x = 1.

If ¢ (x) be a polynomial in x and A is a real
number, then prove that 3 a root of ¢’ (%) +
Ap(x) = 0 between any pair of roots of ¢ (x)
= 0

2. Answer any four questions : 4x5=20

@

©

423/3/46-250

(i) If S be a bounded set of real numbers,
then prove that the set T = {x : x e S}
is also bounded and Sup T = —inf § and
inf T =—Sup §.

1
(i) Verify that the harmonic sequence {H}

. converges to 0. | (4+1)

-State Cauchy’s Root test for convergence:or

divergence of a series of positive terms. Use

@

it to prove that Z
n

] )
‘W is convergent.
=12

(1+4)

State Leibnitz’s theorem on successive
derivatives. Use it to show that if y = tan”'x,
then (1 +x?)y +2+2(n+ DXy, ta@+ 1y

= 0. (1+4)
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| (4)
(d) (i) Find a, b such that

x (1+acosx}—bsinx

3 =1

lim
x—0 X

(ii) If u = log r and 2 = x* + y? + X%, prove
that I (u,, + v, +u,) = L. (3+2)

-l
(e) Examine the convergence of E(_—x- dx. 5

b
() (1) Express I(x—a)m (b—x)n dx in terms of

Beta function.
(ii) Find the value of [e7dx. (3+2)
: 0
3. Answer any fwo questions : o 2x10

@ () If f() = f(O) + hf' (0) + —-f” (6h),
0<0 <1, find 6, when h =1 and f(x)=
(1 =x)2.
(1) Consider the function f defined by

XY
(. y)={x +y>
0 , when x=0,y=0

when x2+y?#0
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(3)

Show that f ©, 0) = f (0, 0). Also
show that f (x y) and f (x y) are not
continuous at {0, 0). (4+6)

Examine for extreme values for the
function f(x, y) = x> + 3x% + y? + 4xy.

Examine the existence of maxima, or
minima of the function (X, y) = xy subject
to the condition 5x + y = 13, (5+5)

(2 2 .2
Show that y 4a”—x" -y dxdy

& 3(31! —4)a’®, where R is the upper half

of the circle x? + y? — 2ax = 0.

' Llog(1
Prove that jMu=%log2.
0

1+x?

(6+4)



