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Note :– This paper is of Thirty five (35) marks divided into
two (02) Sections ‘A’ and ‘B’. Attempt the questions
contained in these Sections according to the detailed
instructions given there in. Candidates should limit
their answers to the questions on the given answer
sheet. No additional (B) answer sheet will be
issued.

;g iz'u&i= iSarhl (35) vadksa dk gS] tks nks (02) [k.Mksa
^d* rFkk ^[k* esa foHkkftr gSA izR;sd [k.M esa fn, x,
foLr̀r funsZ'kksa ds vuqlkj gh iz'uksa dks gy djuk gSA ijh{kkFkhZ
vius iz'uksa ds mÙkj nh xbZ mÙkj&iqfLrdk rd gh lhfer
j[ksaA dksbZ vfrfjDr (ch) mÙkj&iqfLrdk tkjh ugha dh
tk;sxhA

Section–A

([k.M–v)

Long Answer Type Questions

(nh?kZ mÙkjh; iz'u) 2×9½=19
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Note :– Section ‘A’ contains Five (05) Long-answer type

questions of Nine and Half (9½) marks each.

Learners are required to answer any two (02)

questions only.

[k.M ^d* esa ik¡p (05) nh?kZ mÙkjh; iz'u fn;s x;s gSa] izR;sd

iz'u ds fy, lk<+s ukS (9½) vad fu/kkZfjr gSaA f'k{kk£Fk;ksa dks

buesa ls dsoy nks (02) iz'uksa ds mÙkj nsus gSaA

1. If a1, a2 > 0 and an = 1 2

1 2

2
,n n

n n

a a

a a
− −

− −+
 n > 2; then show

that 〈an〉 converges to 1 2

1 2
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2

a a

a a+
·

;fn a1, a2 > 0 vkSj an = 1 2

1 2

2
,n n

n n

a a

a a
− −

− −+
 n > 2; fQj fn[kkb,

fd 1 2

1 2

3

2

a a

a a+
 esa ifjo£rr gks tkrk gSA

2. If (x) = x3 sin 
1

x
, x ≠ 0; and f(x) = 0, x = 0. Prove that

f(x) has a derivative at x = 0 and that f(x) and f ′(x) are

continuous at x = 0.

;fn (x) = x3 sin 
1

x
, x ≠ 0; rFkk f(x) = 0, x = 0A fl¼

dhft, fd f(x) dk x = 0 ij ,d O;qRiUu gS vkSj f(x) vkSj

f ′(x), x = 0 ij fujUrj gSaA
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3. Test for uniform convergence, the sequence {fn}, where

3 2
( ) ,

1
n

nx
f x

n x
=

+
 x ∈ [0, 1].

,d leku vfHklj.k ds fy, ijh{k.k] vuqØe {fn}, tgk¡

3 2
( ) ,

1
n

nx
f x

n x
=

+
 x ∈ [0, 1]A

4. Prove that continuous image of a connected set is

connected.

fl¼ dhft, fd dusDVsM lsV dh fujUrj Nfo tqM+h gqbZ gSA

5. Prove that a necessary and sufficient condition for the

integrability of a bounded function f is that to every ∈ >

0, there corresponds δ > 0 such that for every partition

P of [a, b] with norm µ(P) < δ, U(P, f) – L(P, f) < ∈.

fl¼ dhft, fd ,d ca/ks gq, QaD'ku f dh vfHkUurk ds fy, ,d

vko';d vkSj i;kZIr 'krZ ;g gS fd izR;sd ∈ > 0 ds fy, δ >

0 ls esy [kkrk gS] tSls fd [a, b] ds izR;sd foHkktu P ds fy,

ekun.M µ(P) < δ, U(P, f) – L(P, f) < ∈A

Section–B

([k.M–c)

Short Answer Type Questions

(y?kq mÙkjh; iz'u) 4×4=16
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Note :– Section ‘B’ contains Eight (08) Short-answer type

questions of Four (04) marks each. Learners are

required to answer any four (04) questions only.

[k.M ^[k* esa vkB (08) y?kq mÙkjh; iz'u fn;s x;s gSa]

izR;sd iz'u ds fy, pkj (04) vad fu/kkZfjr gSaA f'k{kk£Fk;ksa

dks buesa ls dsoy pkj (04) iz'uksa ds mÙkj nsus gSaA

1. Show that the set of rational numbers is not order-

complete.

fn[kkb, fd ifjes; la[;kvksa dk leqPp; Øe&iw.kZ ugha gSA

2. Prove that the derived set of a set is closed.

fl¼ dhft, fd leqPp; dk O;qRiUu leqPp; can gSA

3. Prove that the limit of a sequence is unique.

fl¼ dhft, fd vuqØe dh lhek vf}rh; gSA

4. Show that :

2 2

2 2( , ) (0,0)

sin
lim 0

x y

x x y

x y→

+
=

+

n'kkZb, fd %

2 2

2 2( , ) (0,0)

sin
lim 0

x y

x x y

x y→

+
=

+
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5. Let (X, d) be any metric space. Show that the function

d1 defined by :

1
( , )

( . ) ,  , X
1 ( , )

d x y
d x y x y

d x y
= ∀ ∈

+

eku yhft, (X, d) dksbZ ehfVªd LFkku gSA fn[kkb, fd QaD'ku

}kjk ifjHkkf"kr gS %

1
( , )

( . ) ,  , X
1 ( , )

d x y
d x y x y

d x y
= ∀ ∈

+

6. Prove that every closed sphere is a closed set.

fl¼ dhft, fd izR;sd can xksyk ,d can leqPp; gSA

7. Prove that every sequentially compact metric space

(X, d) is compact.

fl¼ dhft, fd izR;sd Øfed :i ls lagr ehfVªd LFkku

(X, d) lagr gSA

8. Show that every totally bounded metric space is

separable.

fn[kkb, fd izR;sd iwjh rjg ls f?kjk gqvk ehfVªd LFkku vyx

djus ;ksX; gSA

**************


