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Bachelor of Science (BSC)
(Real Analysis & Metric Space)

(areAtereR faversuT ud il aafte)

Examination, June 2025

Time : 2:00 Hrs. Max. Marks : 35

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 therein. Candidates
should limit their answers to the questions on the
given answer sheet. No additional (B) answer

sheet will be issued.

M — I8 YII-IA T (35) SRl 1T, ST (02) TWUE
‘w' 1 ‘@' § fawfa g1 T@w @vE # fiu
forega el & STTAR & U9 ol &1 A1 | Geiemet
3797 FI % IV Gt M IN-YlaehT ek & iftd
T HIg SAfaRaT () FT-GRasr TRT 7@ &l
STt |

A-0699/MT-04 (1) P.T.O.



Section—A
(@us-—h)
Long Answer Type Questions

(I S 99) 2%9%5=19

Note :— Section ‘A’ contains Five (05) Long-answer
type questions of Nine and Half (9'2) marks each.
Learners are required to answer any two (02)

questions only.
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1.  Write a short note of the following :
(a) Open set
(b) Closed set
(c) Compact set
frfafen =1 T dfara feoforr fafe
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2. State and prove Rolle’s theorem.
Tl 1 T Fasy SR fag #|

3. Examine the function defined below for continuity at
X=0:

sin2 ax

f(X)=—=— forx =0, f(x) =1 forx =0
X

Taadl & T x = 0 W T 9afoa weRE &t S
i
sinzax

f(X)=—7F— faux=0,f(x)=1% faux =0

X

4. Prove that the function f(X) = |x| is continuous at X = 0,
but not differentiable at X = 0, where |X| means the
numerical value or the absolute value of X.
fag wifT fF ®RM f(x) = |x|, X = 0 W Fad § AfepA
X =0 T sEHeHE To 8, 5l x| * Taad § &
AT A A b 7

5. IffxX)=x-1)X-2)(x-3)anda=0,b=4, find ‘C’
using Lagrange’s mean value theorem.

Ffg f(x) = (X — )(x—2)(Xx—3) d=qa =0, b = 4 7re7 7H
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Section-B
(Tvs-)
Short Answer Type Questions
(g I U9H) 4x4=16
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.
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1. Show that the sequence <s > where S =———— > has
n+35n
the limit 3.
v 3n
TR FIY % sgha <s > Tl Sy =———5
n+35n
T 3 ¥

2. Test for uniform convergence of the series :

X
@ X33

(n+ x2)2

X

(b)

n(l+ nx2)
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& 253

(n+x )

Find an m e N such that :

2n 5 1
n+3 5 foralln>m
Th m e N UH 374 hitse foees faw 2, <— gl

n+3

Prove that in metric space (X, d) every convergent

sequences is a Cauchy sequence.
TRk gufte # yoish ATl STIshA Th KIEll STIHA
B B |

State and prove Darboux theorem.

T JHA 1 Seerd Hify SR g Hife
State and prove Cauchy first theorem on limit.
il WA R g9 T Fae iR fag w0

A set is closed iff its complement is open.
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8.  Prove that the function :

Xy

f(Xy)=——=———=
Jx2+y?

is continuous at origin, where f(0, 0) = 0.

fag &t fo& wem
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