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Group-A

(Multiple Choice Type Question) 1x15=15
1. Choose the correct alternative from the following :

() Assume that @ T on [q, b]. If f € R(a) on [a, b]. then select the correct statement.

) " by 1o ]
a J':f(x)da(x)l =fa If (x)|de (x) ) l{? F)da(x)| <
I 1If()lda(x)

b
2 f: If(D)lda(x) < |fa f (,r)da(x)l % None of the mentioned
(i) A function f is defined on (—i%) by f(x) =1+ 2.3x+3.32x2 4 oo &
n.3""1x""1 1 ...Then write about .

a . . 1 1
a) f is continuous on (— -;-%) b) f is continuous on (— ;.;]

= = 11
¢) £ is continuous on [— ;.;) 9 None of the mentioned

(i) Compute the Cesaro’s sum of the serjes 1 — 1 +1—-14+1—-1+...

a) 0 b) 0.5

c) 1 ) d) none of the mentioned
(iv) Compute the Abel’s sum ofth; series 1 —14+1—-141-1+...

a) 0 b) 0.5 )
c) 1 d) none of the mentioned.
(v) Evaluate jo"“"" f.where f(x) = 14+23x +3.32x2 4 oo p . 3n=1ym=1 4
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) 0 b) 1

) 025 ‘ d) none of these
y :-- - S = ~ v.-._e ,."‘- +3:\')‘&'
(Vi) Indscats the range of validity of the series T5,(2 ‘

’ : b) -1« x -2
g N i<l
a) “‘5(1‘(; 31._ 3
. l . i /i
CL%SI(% d)—;\.\§3
(vi) If A =L[R*.R=), then select the correct statement.

2) IE:L-\I>0 b) x:-lAl)O

d x>JAl=0 d = >A]>—==

(vill) Let Q be the s=t of all invertible linear operators onR . Then select the correct
s@tement for Q.

2) Qclosad in ZIR") b) Qopen in L(R").
c) Qdensam LIRT).

(x) Idenufy the open subset of R?

d) None of the mentioned

a) [0.1) b) (-1, 3]
<) (0. 1) d) [O,I]
(x) Recognize the correct statement. Every bounded infinite subset of has
2) at most one limit point in R b) at least one limit point in R

¢) exactly one limit point in R d) None of the mentioned
(xi) Identify the correct statement for the derrved set §” of any set Sand A B C R.

a) (AN B) =4'nER b) (ANB)Y cA'NnB’

) dNnB)Y oALNnE d) None of the mentioned
(xii) Let 4 and B be subsets of R such that { be closed and B be compact. Then classify

AnB.
a) AN B is compact l.J) AN B is closed but not
compact
c) 4N B 1s not closed d) None of these
(xiii) Evaluate the norm of the operator fix. ¥')=(x, 0}
a) <p style="text-align: left;"> 0 b) 0.5
c) 1

d) none of the mentioned
(i) Exatuate the norm of the operator _{(x, v)= {\% %}

a) 6 b) 0.5

c 1 d) None of the mentioned
(xv) Assume @ T on [a, b]. If f(x) < g(x) on [a, b], then validate the following inequality.

a) f:fda < f: gda

°) [} fda < |” gda
I [*fda > [’ gda

UV fda > J? gda

Group-B
(Short Answer Type Questions) 3 x5=15
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2. Show that the set N of all positive integers 1s not bounded above

(3)
OR "

Explain Archimedean Property in R. (3)

3. Applying definition of compact set show that (0, 1) is not a compact subset of R (2)
OR
. . 2

Sketch the prove that a closed and bounded interval is a closed set (2)
4. Let G © R be an open set and F € R be a closed set. Explam why G — F 15 an (3)

open set while F — G is a closed set.

OR

Explain why that Riemann integral on [a, b] is a particular type of Riemann-Stieltjes (2)

integral on [a, b].
5. Test whether the set Z of all integers is not compact (3)

OR ’

Let 4 and B be subsets of R of which 4 is closed and B is compact. Test whether (3)

A N B 1s compact.
6. If the power series ag + a;x + a,x*+..diverges forx = x;, then validaté that the (3)

senies diverges for all real x, |x| > x|

OR
Let A be am X n matrix and if x € R", then validate that the derivative of 4 at (3)
xER"1sA
Group-C
(Long Answer Type Questions) 5x6=30
7. State Implicit function theorem and Inverse function theorem (5)
OR
State Banach contraction principle and the rank theorem (5)
8.

(5)
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A xy g
Show that the function f(x,y) where f(x,y) = {*‘ +y% x + y? ;’:00 1s not
x=y=
differentiable at the origin.

OR .
Discuss about the infinite intersection of open sets, (5)
. ; ox dx 5
% From the equation 2x2 — ¥z + xz* = 4 determine ay'az ?
OR
Using the definition of a compact set, prove that a finite subset of JR (5)
1s a compact set in R.
10. Explain the rectifiable curves. : (3)
OR
Calculate the radius of com‘ereence of the power serles ()

n+1 :
Z( D™ et m

L If14x+x2 4. = x—i;, |x| < 1 then deduce the power series expansion (5
of log(1 — x).

OR
Assume the power series expansion of (1 + x)™2 deduce the power series (5)

expansion of tan™1x.

12. Evaluate the limit points of the set {n:n € N}. (5)
OR
Test the convergence of the power series ¥ o onx2m, (5)
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