ANALYSIS-1I

Time: Three Hours Maximum Marks : 100
Note :- The candidates are required 1o attempt one question each from Sections A, B, C and D camrying 20
marks each and the entire Section E Consisting of 8 ghnrt aniwcr type questions carrying 2% marks each.
ection- ' +
. (a) Stateand prove Darboux’s Theorem.

(6)  Let fbea function defined on [0, pl 4] by A P
sinx, if x is irrotational
f(x)= s .
cosx, if x is rotational

Show that fis not Ricmann Integrable. \
()  Let fbe Riemann Integrable on [g, b] and g be another function obtained by altering the
value of f at a finite number of points of [a.b?, then prove that g is also Ricmann Integrable

b b .
on [, b] and Ifdx=_[gdx ' ' M

a a
2 (@) Ifa function f defined on an interval [a, b] is bounded and has a finite points of discon
tinuity then prove that fis Riemann Integrable.

(b) The necessary and sufficient condition for a bounded function f to be Riemann
Integrable on an interval [a, b] is that to every i >0, however small, there exists a
partition P such that U(B, ) -L(P, f) < I

xil

(c) Evaluate I sin x dx by calculating upper and lower integrals. ' HHE
0
. Section-B
3. (&) Provethatlim Ya=1 foralla>0
n—p0
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(b) Prove that the sequence {[I +;) } is monotonically increasing and bounded, also

show that it converges 1o the limit ¢’.

(¢) Prove that the scquence [x ] converges to a real number I iff [x] is
boundcd and | is the only cluster point of [x ]. 746

(n)  State and prove Leibnitz test, ’

(b)  Using Cauchy’s Integral test, discuss the convergence of the scries

o l . !
ZH-I"_I" p > 0

(c)  Discuss the convergence of the serics.

1 1 1 1 1
—|1+=+=+—+.....+— |sin (n0
z "( 2t3%7 + ")sm (n@ +a) +746

Section-C
n'x
l+_n’r2 for uniform convergence on the interval (0, 1)

(b) Examinc for term by term integration the * ries )
(© If na,g, and (x) Zaﬂx" — 5 as X = | = then Zaﬂ converges to the sum S.

(8)  Test the sequence [

T+
(@)  State and prove Abcl’s test.
s T ;
X x X
(b) Showthattan'x=X=—+—+—+.. for-1£Ex£1.
3 517
i . P 1 +l 1
t — =] =t—=- —.....
Also deduce tha scnefs 2 37577 .
()  Test the series Z!Jx(l -x)*, 0 < x <1 for uniform convergence and continuity of
the sum function for all values of x. THTH+6
Section-D

(a)  Find all the circumcentre of the triangle whose vertices arc complex numbers z, ,, Z,.
(b)  Findall bilinear transformation which transform the plane 7 (2)* 0O into the unitcircle

|wl$ | . - -
(©)  I1£f(z)=u+ ivis an analytic function of z=x+ iy and u - v=¢* (cos y - sin y), find ﬂ:f%-:g
terms of z. . _ 7

' 2 . .
zZ-a |z+a |—a , @ >0 isalemiscate.

(a) . Show that locus of complex nmber z such that

(b) © Let flz) be an analytic function of z in a region D of the z-plane and let {'(z)=0 inside
D. Then the mapping w = f{z) is conformal of the points of D. 4 .
w

—

(c) Show th_at w=sinhz ss_uisfics Cauchy-Ricmann equations and find az

Section-E
Do as directed :
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(8)  Evaluate !f(") dx where f(x) = {;{xlozn[?;,lg]
"3

: 1
(b)  Prove that I < IJSI“ x dx < 5 J2n
1]

(¢)  Glve on exnmple to show that {x, ¥,) can be convergent without (x ), {y,} being

convergent,
n?
(d)  Exanmine tho convergence of the series z _l
n
, : 5 (=1
(e)  Find the rndlus of covnergence and interval of convergence of the series Z X

En Whnt is the difference between Pointwise convergence and Uniform convergence ?
g)  Show that f{z) = 2 is uniformly continuous in the region,

ot ., of
() Show that aﬂ*? f=4 Py
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