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BACHELOR'S DEGREE PROGRAMME (BDP) 

Term-End Examination 

June, 2013 

ELECTIVE COURSE : MATHEMATICS 

MTE-09 : REAL ANALYSIS 

Time : 2 hours 	 Maximum Marks : 50 
Weightage : 70% 

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

1. 	Are the following statements true or false ? Give 10 
reasons for your answer. 

(a) The sequence {sn} where 

1 	1 	1 
sn  1 + —

2 
+ —

3 + •-• + —
n is Cauchy. 

(b) If a continuous function f : [a, b]-4.1? changes 
sign in [a, b], then it has a zero therein. 

(c) The open interval (0, 1) and R are equivalent. 
(d) There exists a function f : 1] —>R such 

that 

	

1, 	0 < x 	1 

	

f '(x) = 0, 	x = 0 
—1, 	15_x<0 

MTE-09 	 1 	 P.T.O. 



(e) The function f : [0, 1[—>R defined by 

 

1 

zn 
0, 

1 1 
< x — 

2n n 0, 

x= 0 
f(x) = 

2n+1 

    

is integrable. 

	

2. 	(a) Prove that an upper bound u of a non- 	4 

Empty set S C R is the supremum of S if and 

only if for every c > 0 there exists an sg eS 

such that u — s < sc. 

(b) Find the limit, when n tends to infinity, of 	6 

the following series. 

2n n2 

(i)  r=1 (5n + r)3  • 

V  
	+ 	+ 	+.+  	T

+... 
(ii)  Vn3  \ /(n + 5)3  .\/(n + 10)3 	\I[n + 5(n - 1)]3  

	

3. 	(a) Prove that every continuous function 	6 

defined on a closed and bounded interval 
attains its maximum. Can boundedness 
assumption be dropped from this result ? 

Justify. 

(b) Prove that : 	 4 

x3 	Xs 	(_n  n-1 x2n-1 
sin x =x — 3 ! —5 ! (2n - 1) ! 
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4. 	(a) Show that the sequence fr1(x) - 	
2 	

5 
1 + nx 

x€[0, 1], converges uniformly. Is tfri (x)} a 
univerformly convergent sequence ? Justify. 

(b) Prove that 7n – 3n is divisible by 4, V 	2 

1  (c) Justify that lira oo. 	 3 x--->3 (x – 3)2  

5. 	(a) Examine the function (x – 3)5  (x +1)4  for 	5 
extreme values. 

(b) Prove that product of two convergent 	3 
sequences is convergent. 

—5 
:nEN (c) Prove that the set 3n 	is not open. 	2 

6. 	(a) 	For n 1, let 	 3 

1 	1 
an = 1 + –

2 
+ 	 + 11  – log n 

so that x.1 ..,rn_ an 	the Euler's constant. 

Show that 

1 	1 	1 
1– –

2 
+ –

3 – 4+ 	 = log 2. 

	

(b) Show that a set F c R is closed if and only 	4 

if F = F . Hence deduce that the following 
sets is closed : 

1 
nENI .  
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(c) Show that the sequence, {Sn}, where 	3 

1 	1 
S = 	+ 	+ 	

1 

n 	1 ! 	2 ! 	n ! 
nEN is 

convergent. 

7. 	(a) Show that the function f(x) = x 3  is not 	4 

uniformly continuous on R. Does there 

exists a set A c R such that f restricted to A 

is uniformly continuous ? Justify. 

(b) Test the following series for convergence : 	4 

4n2 — n — 3 

(i)n=1 n
3 2n 

1 

n=1 (x — 3/2)2  

. 1 — cos x 
(c) Evaluate ulm 	2 

x—>0 e x — 1 • 
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2: Tcl rlta 77* W drU 	 3/Fg Wsq/ / 3if-/-d-rd 

51.Y1 q.se//2 4 7 4*  4wi WTTTR7 	- 4 1 

1. 4--tro r(5d .2.171:fFftiff 37iFt 31-74 	10 

*1.01 dqR I 

1 + 	
+ 

1 
(a) 33 14 {sn) 	sn  =1+ 

2 3 
W-17ft t 

(b) \c4 add Lrolf : [a, b]-->R [a, b] 

4iqr1c1I t, del 410-1 	 \1111 t I 

(c) f-4-17 	(0,1)3 R 	 I 

(d) .) 	ci i f : [ — 1, 1] -->RWE 3 cIcc 6)c-I1 t 

f-A-Tzrk 

1, 	0 < x 

0, 	x = 0 

—1, — 	x < 0 
f'(x)= 
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1 	1 	1 	 < x < — 1 	- (e) f(x) = { 2n 	L+
n 	2n n 0, 'g“ T 

0, 	x = 0 

Li 041fsM 	f : [0, 1]-->R, 	I ch 414 	 t 

2. 	(a) #1-4 -tr77 rch 3-TFTW1 	SCR 	31:1# 	4 
1:1-ft4'4 u, S chl d ic4 	t 	atl{kqF 

> 0 t  	-t4 SE ES T 3 	61t1 	I t 

u - E < SE. 

(b) 	4-16 	R5 d sfult m1A1Ar 411d WTF—A7, ,3101 n 	6 

3T-4-dm ch1 3-1-)7 	t 

2n 	2 
(i) 

n 

rLd=i (5n 4-  03  • 

/171    + 	V-1-1   	+ 	V-17-1   	+ + 	, 	 + (ii) / 3 + 5)3  V(n + 10)3 	V[n + 5(n - 1)]3  

3. 	(a) -Nz 	rch 4,17 31t -crftw4 	-cR 	4 

yrorrr-Em 	Th-o-ff 374 61;tita 4,1 wiTr 

t  	trr-TurrR A 4R.1,ccii -51Fd44 

d 	I t  

(b) #1-Z 	fch 	 6 

X3 	+Xs (_1)n-1 x2n-1 
sin x =- x - ! + 

 
5! (2n - 1) ! 
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4. 	(a) 
f-1577 ch  3T-1-T fn(x) 

	

x

= 1+ n x2 
 ' x€[0, 1], 	5 

Il -1 1-11-1c1: 3lfi7fiTff .)cll t I 	.-.ii (f",;(x)} 1 

t-111-1d: alftliTt t I IfiZ . 1-r--  I 

(b) #1-4 '1-f77 rch 7n — 3'1  V n ?-- 1, 4 A faiTTF—A-ff 	2 

-ic-ti t I 

1  

(c) -aftz --1-ri77 feh lirn 
x-33 ( x — 3)2  

	

5. 	(a) 	-10-1 rc~~410-1 (x — 3)5  (x + 1)4  a-) •311 -ci 	5 

I 

(b) -ft:1Z -A-R1 	t *it 3T -1 witcif qui -14,c1 	3 

33-51Tilt i)cti t I 

(c)  
5 fq--4 	rch 	  T { : n E N/ 2 

6. 	(a) 	n...1t rc-R 	cir\3-1 1 	 3 

1 	 1 
an= 1 + —

2 
+ 	+ —

n 
— log n 

lim  a =)/ f  3717r-d-{ 3-1-4Ttl 	 rch x_>0.0  n 

1 	1 	1 
1— —

2 
+ 

3 — 4 + 	 =log 2. 

CO. 3 
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(b) "k4:fM 	--ITcr4qFCR #17 t Tit 
	

4 

zit F= F 	cRf91ZE-4 Pichlr 	F-14--froi6d 

#17 : 

z, 	I n E N} 

(c) 31-1W14, {Sn} 311 	 3 

1 	1 	1 
S 
	+ 	+ n 1 I 	2! 	n! nEN 

t1 

7. 	(a) -kU177 Bch 11101 f(x) = x3, RIR 	TI'd7 	4 

let I -*Tr t(4 Tilitr.14 A c R 	6)c-11 t 

f 	14-11-1(1: 40cf t? -aft .w1-f--R 

(b) F-14-1 Fri 16 	cf 3-if'mTur 	-rfur-z4 c,1 ,47-4 	I 	4 

ye 2  4n - n - 3 

n=1 n
3 -I- 2n 

1 
(ii) n=1 (x — 3/)2  / 21 

(c)  brit 
. 	

1-1,c4, 
-1 	cos x 

x—>C1 ex2 - 1 2 

(i) 
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