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Real Analysis & Metric Space 

okLrfod fo”ys’k.k ,oa nwjhd le’Bh  
Bachelor of Science (Bsc-12/16) 
Second Year, Examination-2019 

 
Time: 3 Hours     Max. Marks: 40 
………………………………………………………………… 
Note:- This paper is of Forty (40) marks divided into 

two (02) Section A and B. Attempt the 
question contained in these sections according 
to the detailed instructions given therein.  

uksV%& ;g iz'u&i= pkyhl ¼40½ vadksa dk gS tks nks ¼02½ 
[k.Mksa ^d* rFkk ^[k* esa foHkkftr gSA izR;sd [k.M esa 
fn, x, foLrr̀ funsZ”kkssa ds vuqlkj bu iz”uksa dks gy 
djuk gSA 

Section-A ¼[k.M&d½ 

(Long Answer Type Question) ¼nh?kZ mÙkjh; iz'u½ 

Note:-  Section - A contains Three (03) long answer-
type questions of Ten (10) marks each. 
Learners are required to answer any Two 
(02) questions only.     (2×10=20) 
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uksV%&  [k.M ^d* esa rhu ¼03½ nh?kZ mÙkjh; iz'u fn;s x;s 
gSaA izR;sd iz'u ds fy, nl ¼10½ vad fu/kkZfjr gSaA 
f'k{kkfFkZ;ksa dks buesa ls dsoy nks ¼02½ iz'uksa ds mÙkj 
nsus gSaA 

 
1. A sequence <an> is defined as a1 = 1,  

an+1 = (4 + 3an) (3 + 2an), n ≥1. Show that <an> 
converges and find its limit. 

,d Js.kh <an> bl izdkj ifjHkkf’kr gS fd a1 = 1, 
an+1 = (4 + 3an) (3 + 2an), n ≥1] fl) dhft, <an> 
vfHklkjh gS vkSj bldh lhek Kkr dhft,A  

2. Let (x, d) be a metric space. If S ⊂ X, then 
prove that  

Sത = S ∪  Sଵ 

;fn (x, d) ,d nwjhd lef’V gS  

;fn S ⊂ X  rc fl) dhft,  

Sത = S ∪  Sଵ 

3. If a function f is continuous in [0, 1], show that  

lim
୬ →ஶ

න
xf(x)

1 + nଶxଶ
dx =  

π
2

f(0)
ଵ

଴

 

;fn f ,d Qyu [0, 1] esa lrr~ gSa] fl) dhft, fd  

lim
୬ →ஶ

න
xf(x)

1 + nଶxଶ
dx =  

π
2

f(0)
ଵ

଴
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Section-B ¼[k.M&[k½ 

(Short Answer Type Question) ¼y?kq mÙkjh; iz'u½ 

Note:-  Section-B contains six (06) short answer type 
questions of five (05) marks each. Learners 
are required to answer any four (04) 
questions only.      (5×4=20) 

uksV%&  [k.M ^[k* esa N% ¼06½ y?kq mÙkjh; iz'u fn;s x;s gSaA 
izR;sd iz'u ds fy, ik¡p ¼05½ vad fu/kkZfjr gSaA 
f'k{kkfFkZ;ksa dks buesa ls dsoy pkj ¼04½ iz'uksa ds mÙkj 
nsus gSaA 

1. Prove that  

න ݔ݀|ݔ| =
5
2

ଶ

ିଵ
 

fl) dhft, 

න ݔ݀|ݔ| =
5
2

ଶ

ିଵ
 

2. Let d (x, y) = min [2, |x − y|]. Show that d is 
usual metric on R. 

;fn d (x, y) = U;wure [2, |x − y|] fl) dhft, fd 
d, R ds Åij lkekU; nwjhd lef’V gSA 

3. Show that the function, defined as  

f (x)  = ௫
ଵା௘భ/ೣ, if x ≠ 0,       = 0      if x = 0 

is continuous at x = 0 but not deriable at x = 0. 
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fl) dhft, fd Qyu tks bl izdkj ifjHkkf’kr gS  

f (x)  = ௫
ଵା௘భ/ೣ, ;fn x ≠ 0,   = 0   ;fn x = 0 ij 

lrr~ gS ysfdu x = 0 ij lekdyuh; ugha gSA 

4. Show that the function f defined by  

f(x) = lim୬→ஶ
୪୭୥(ଶା୶) – ୶మ౤ ୱ୧୬ ୶

ଵା୶మ౤
 

is integiable on [0, π/2 ] 

fl) dhft, fd Qyu f tks bl izdkj ifjHkkf’kr gS 

f(x) = lim୬→ஶ
୪୭୥(ଶା୶) – ୶మ౤ ୱ୧୬ ୶

ଵା୶మ౤
 

[0, π/2 ] ds Åij lekdyuh; gSA 

5. Show that ∑ ଵ
(୬౦ା୬౧୶మ)

 is uniformly convergent 

for all x real and p > 1. 

fl) dhft, fd ∑ ଵ
(୬౦ା୬౧୶మ)

,   x  ds lHkh ekuksa ds 

fy, ,d leku :Ik ls vfHklkjh gS vkSj p > 1. 

6. Use the mean value theorem to prove 
୶

ଵା୶మ
        <  tanିଵx <  ݔ

if  x > 0. 

ehu osY;w izes; dk iz;ksx djrs gq, fl) dhft,  
x

1 + xଶ
        <  tanିଵx <  ݔ

;fn x > 0. 


