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( English Version )
Group - A
Answer any two questions. 10 x 2 =20
Let O < x < y be given. Using the least upper
bound axiom of IR, show that there exists

natural number n for which nx > y. 3
Let x > 1. Correct or justify the statement :

The set S = {x" :n e IN} is unbounded

above. 3
Let f: [ a, b] —> IR be defined by

0, when x is rational
flx)= { 1, when xis irrational
Is f bounded variation in [ a, b | ? Justify
your answer. 4
Let S={ xe IR: cosx=0}.

With proper reason, choose the correct
answer : 3

i) S is closed set in IR

i) S is open set in IR

iii)  Sis neither open nor closed set in R
iv)  Sis both open and closed set in IR.
Let S={xeR:0<x<1}

_ 1 2
I ={xelR, ;<x<;}and
G={I, :ne N}
[e 0]
Show that S c U I but no finite

n=1

sub-collection of G can cover S. 3
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) Prove that the union of a finite set and an
enumerable set is enumerable. 4
3 a) If nlinw a, =0, show that
lim % *ay+..+a,
n— o ~ =0. 3
b) Letf:[a b]— IRbe continuousin [ a, b].
Let x;,%,,...,X, be points of [ a, b |]. Show
that there exists a point §{e[a,b] such
1 n
that f(§)=;z flx;). 3
i=1
) Let f be continuous in open interval ( a, b))
lim lim
and let x—>a+f(x) and x—)b—f(x)
both exist finitely. Prove that fis uniformly
continuous in ( a, b). 4
4. a) Let f (x)=n’x"(1-x), xe[0,1], xe IN.
Show that {f,(x)}, is not uniformly
convergentin [ O, 1 ]. 3
b) Test the convergence of the series
0
z S where p is real number. 3
= n(logn)?
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o) Let p be the radius of convergence of the

power series ian(x —-x,)", O0<p<ow. Let
n=0
O<r<p. Prove that the power series is
uniformly convergent in the closed interval
[xXg—Tsxg+ 7] 4
Group - B
Answer any three questions. 6 x3 =18

Let {a,}, be a decreasing sequence of positive

real numbers, converging to zero. Prove that

Q0
z (- l)n_lan is convergent. 6
n=1

Prove that a power series can be differentiated
term-by-term strictly in every closed interval
within its interval of convergence. 6

Let f: S - IR where S is open subset of IR ? and
let ( a, b) be a point of S.

Let f, exist at ( a, b) and fy be bounded in
some neighbourhood of ( a, b ). Prove that f is
continuous at ( a, b). 6

If p, q, r be the roots of the cubic equation

X Yy zZ
a+h b+r Tcen

( where a, b, ¢ are real constants ), show that

0(x,y,2z) _ (p=q)lg=r)r=p) 6
0(p.g,r) (a=b)b-c)lc-a)’
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Let f: S — IR where Sis open subset of IR ? and
let (a,b)eS. Let fx,fy be defined in some

neighbourhod of ( a, b ) and let fxy be

continuous at ( a, b ). Prove that fyx exists at

(@ b)and f,(ab)=f,(ab). 6

Let the sequence of functions {f, (x)}, converge

n

uniformly to f(x) in [ @, b | and each f, (x) be
continuous in [ a, b |. Prove that f is uniformly
continuous in [ a, b ]. 6]

Group - C

Answer any three questions. 4 x 3 =12

Let u=F(y_x,u
xy ' xz

] be a differentiable

20u 20U 20U _@ 4

function. Show that x o +y 6y Az

Assuming that 1+ xy—In(e™¥ + e ™Y)=0 defines
y as a twice differentiable function of x, show

d’y _2y 4
dx? X2

Let z= | xy|,

Examine whether the relation

dz _ 9z dx , 9z dy _
At ox dt+0 ar holds at t= 0. 4

that

x=t, y=t+t3 where t>0.
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14. Find lUm SupS, and lminf S, in each case
where
. ... nm n
i) S, =sm?+(—1)
1 n
ii) 1+ (5) , where n is even
S, =
- %, where n is odd. 4
15. Let ¢:[0,2]— IR be defined by
o(x)= lm x"2 - cosx
Show that ¢(0) ¢(2)< 0 but there does not exist
any point in ( 0, 2 ) at which ¢(x)=0. Explain
why the intermediate value property does not
hold here. 4
16. Show that the series
5 4n 3
X
X+t + X a3t
is term-by-term differentiable where | x| < 1.
Hence show that f(x)= %tan Tx + —log } -_" X
2+2
17. Iff:[ a, b] - IR be a derivable function and f/
be bounded in [ a, b ], show that fis of bounded
variation function in [a, b ]. 4
18. If {a,}, converges to zero and {bn}n be
bounded, prove that {a b, }  converges to zero.
4
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