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MTE-09 : REAL ANALYSIS 

Time : 2 hours 	 Maximum Marks : 50 

(Weightage : 70%) 

Note : Attempt five questions in all. Question no. 1 is 
compulsory. Do any four questions out of 
questions no. 2 to 7. 

1. Which of the following statements are True or 
False ? Give reasons for your answer. 	2x5=10 

(a) There exists no uncountable subset of B 
other than B itself and B Q . 

(b) The greatest integer function [x] is not 
integrable on 13, 4[ . 

{ (c) The set —1 : n E ISI.  is an open set. 
n 

(d) If lira Un  = 0, then the series I Un  is 
n-+ oo  

convergent. 

(e) Every continuous function is differentiable. 
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2. (a) Prove that the sequence {f.(x)}, where 
fn(x) = xn is uniformly convergent on [0, k], 
k < 1 and not uniformly convergent on 
[0, 1]. 

(b) Check whether the function f : [1, 2] ----> 
defined by f(x) = x + ex is one-one or not. Is 
the function onto ? Justify your answer. 

(c) Check whether the set [1, 2] U 12, 3[ U [3, 4] 
is compact or not. 	 2 

3. (a) Prove that x4  + 3x + 1 = 0 has a root in 
[-1, 1]. 	 4 

(b) Test for convergence of the following series : 	4 

1 	1 	1 	1  
(i) —

1.2 
+ 	,., + 	0  + 	A  + 

2.22 	3.2' 	4.2' 

(ii) E sin — 17,- ( 
n' ) 

(c) Check whether the set { 	: n 	is 3n 

bounded or not. 	 2 

4. (a) Prove that the function f defined by 

{ 

1, if x is rational 

f(x)  = 1  if x is irrational 
2 

is discontinuous at every point of I& . 
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where I x I < 1. 
n! 

5 + 3an  
sn = 	• 3 + 4an  

(b) Let an  = xn 

Define 

5 Show that (sn) converges and lim sn  = -
3

. 	4 
n -> 00 

(c) Show that 

x + 4)
x 

lim 	= e2  
-> 	x + 2 

5. 	(a) 

(b)  

Represent geometrically 
the real line. 

Test 	the 

convergence of 

the number 

absolute 	and 	conditional 

on 
2 

4 the series 
La 

ir+1 

4n + 7 
n = 1 

(c)  Prove that 

x < - log (1 - x) < x (1 - x)-1, 0 < x < 1. 4 

6. 	(a) Evaluate : 

lim 
x —> 0 

(1 	1 4 
∎x2 	sin2 x  
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(b) If the partition P* is a refinement of the 
partition P of [a, b], then for any bounded 
function f on [a, b], prove that 

U(P*, f) 	U(P, f). 4 

(c)  Find the domain and range of the function 
f(x) = I x I + 3. Also draw its graph. 	 2 

7. (a)  Find local maximum at local minimum 
value of the function 

f(x) = x3 — 12x2 + 45x + 7. 4 

(b)  Prove that 

n2 	n2 1 
n _,. +***+ (n2 + 1)3/2 	(n2  + 22)3/2 	21r; . n 12" 

4 

(c)  Prove that flx) = x2  is uniformly continuous 
on [1, 2]. 	 2 
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1. -P4-I 	twig" 	 warq RR,/ 131 Aq-*I• 

377:01 ? 3174 ZWK* cbitui ti* I 	 2x5=10 

(W) 	TR3 R 	41* aTa-rqr R 	ift 

	 aviilltzr 	t 

(TO 1W-14-1 Tuft 1R [x], 13, 4[ 	 Rtf 

t I 

(1T)  	: n E NI 	t I 

(1i) 7fit lim Un  = 0, t 	Un  aTfiWitt 
n -4 co 

I 

('')1cicI) tins th-F4 ar4-*—e4tzralai t I 
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2. WqR 	31304 ffn(x)), ,716 fn(x) = xn, 

[0, k], k < 1 TIT f**1111-1c1: aftiFt 	31 

[0, 1] TR la,t1111-1c1: alftwrft 	t I 	 5 

N) R f f(x) = x + eX  4 tribTrrEm 

f : [1, 2] --> R -crWrT is I .4z1T zr .  

3T1t?3TE14 dtlk 	AIN7 I 	3 

(n) 	*1NR -k ti mclel [1, 2] U ]2, 3[ U [3, 4] 

	 zr1 Tgi I 	 2 

3. (T) 	itP4R f* x4  + 3x + 1 = 0 wr 7T TR 
4 

4 

(7T) W-47- 	
3n : n E Z tritqz 

ZIT 	 l 	 2 

4. () 	Alf-A-R 

f(x) = 
1, zift x trit4zit 

2
eirc x 341:041 t 

giii tfiti-ITRM W4 f, R TrA'w refrs 	aRia-a• 

t I 	 4 

[- 1, 1.] 

3T5TuTur 

1 	1 

sruR6 

+ + 

ftrfruur 

1 

*rr-4R : 

+ (i)  

(ii)  

1 
+ 

1.2 

sin 

2.22  

1  

„ 
3.2`) 4.2' 

n2 
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xn 
Trrq -407 an  = 	Ixl< 1. 

n! 

TritiTrfimAtr-4R _ 5+3an  
- 3 + 4an  • 

"RUI fi (sn) 	 chtcil 	atrt 

lina sn  =3 t I 	 4 
n 	 3 

(ii) ?ow f* 

x+4;  -e2 

x 	x +2 

	

. 	1:iuzrr ,r6 	\Ten 	vEr alt-matt, lur 
WO-  *'PAR 

E (-4n1):+71 	 TurNIT 

n = 1 

alfvutur 	*rr7R 

(Ti) i*1-4 trilAi 

x<-1og(1-x)<x(1-x)-1, 0<x<1. 	4 

	

6. 	Ireficfri trftR : 

lim 
x —> 0 

1 
• 	2 (x2  1 	sm x 

2 

2 
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(I) -1T79.  P*, [a, 
[a, b] WUNTil 

U(P*, f) 

b] 	id1-774 P*1.  3-11T41)1T9.  i41 
t 

#1Z trf7R 
ift 	'4)(1-1 	f 

U(P, f). 4 
(11) c f(x) = 	x + 3 	* 3Fiff 3 	g( ;111 

tri=r4R 311 41N7 -*-r 31-r4u 

7. Li) f(x) = x3  — 12x2  + 45x + 7 * P-Trtz[ 
19-54631:17 	T2Trlizi droitts 411c111-4RI 4 

W7R 

n2  n2 	 1 = 

rflog 

lim 
(n2  +1)312  (n2  + 22)312 ++ 2V2.n 

I 

°° a- 

4 

(TI) flog tri-47 f(x) = x2, [1, 2] TR 	t)(1411.1 
t 1 2 
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