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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.

>
; Jllustrate the answers wherever nNecessary.

( Mathematical Analysis)

1. Answer any ten questions : 10%x2
; (a} State the completenes‘s property of real numbers.
(b] Define neighbourhood of a point. How does it differ
from a deleted neighbourhood ?

v (c) State squeeze theoreln for convergence of a sequence

of real numbers.

{Turm Qver)



1

i3} Show that the real sequence Znln =1 Where x; = n}"/1

converges to 1 as n » « ’

{c] Check the convergence/divergence of the series

Yx, =}:—% where p > 0.

n nh

(fi Show that every monotone decreasing sequence that
unbounded below diverges to —e.

(8) Give an example of divergent sequences {u,} and {v,}
such that the sequence {u,v,} is convergent.
.,

{h) f Yu, is a convergent series of pdsitive real
n=l1

© .
numbers, then prove that Zuﬁ is convergent.
n=1

{i} Define continuity of a real valued function with an
example. _

0) A function f R + R is defined by

[, XeR
f(x)=1_0, xeR-Q ' A

Show that f is continuocus at 0.
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(k) Let f : R - R be defined by

x2

0 , x=0

f(x) _ x2 sin(—l—) , x20

Show that f is differentiable on R

(1) Write the geometrical interpretation of mean value

+ theorem.

(m) Give an example (with justification} where Ya, and
n

Ebn are both convergent but Y a b, is divergent.

' (n) State the necessary and sufficient conditions for a
function of a single variable to have a local extremum.

(o) Prove that a function f is differentiable at a point ¢’
— function f is continuous at ‘c’.

2. Answer any four questions : 7 4x5

(a) (i) Prove that the set of all rational numbers @ is not
bounded above.

(i) Show that every convergent sequence is bounded.
3+2
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(b} State Ratio test to test the convergence of a series.

n
Use it to prove that Z 2 nl is divergent.

n=l n

(c) (i) If fix) = [x], show that hn12 f(x) does not exist.
X-)» :
(i) Given : f(x)=1 ifxeQ
=0 fxeR-Q

where Q = set of ratonal numbers and

R-Q = set of irrational numbers.

Does lim f(x) exist Vc eR ? 2+3
X-cC

{d} (i} A function f is twice differentiable on [a, b] and
fa) = f(b) = 0. If flc) > O for some ¢ € (a, b}, then
prove that there exists of point 7 E {a, b) such that
(7} < 0.~

(i) Verify Rolle’s theorem for the following function :

fix) = x2 - 5x + 10, x € [2, 3). 4+1

() (i) State and prove fundamental theorem of :ntegral
calculus,

(ii) Define Beta and Gamma functions. _ 4+1]
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! 11} (1? Prove that the integral I:(m—:;);dx is
' convergent.
() Evaluate r&e"‘adx. 3+2
: 0
3. Answer ahy two questions : _ . 2x10
2 .42.2 -
x“+k%y 9 .0
, wherex“+y“#0
- (@) (i) Let f(x, ¥)= o x2 +y? - d
] 0 , wherex=0,y=0
: Prove that £{0, 0) # £(0, 0).
| gii) If u= , prove that
fl {1-2xy +y2
d noul af(.2 811)
Lli-22)=+—|y —|=0-
- ax{( )ax} W( %
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(b} (i) Show that the series 1- 2 + 372 + oo converges i

]_.,'....].'..;.i l+_]'.+}_+_
to logy, but 4t —od o3+ 173

1
converges to Y logys.

(iij Obtain the Taylor’s infinite series expansion of
In{l1 + x}; x > ~1. 446

(c) (i) Check the convergence of the Beta integral

l # "
B(p, q) = j xP1(1- %) gy, _ =
A _

{(ii) Find the value of the integral jje’*"dxdy where
E

E is the triangle with vertices at (0, 0), (0, 1) and
(1, 0). 5+5
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