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BACHELOR'S DEGREE PROGRAMME (BDP) 

Term-End Examination 

December, 2013 

ELECTIVE COURSE : MATHEMATICS 

MTE-09 : REAL ANALYSIS 

Time : 2 hours 	 Maximum Marks : 50 

Weightage : 70% 

Note : Attempt five questions in all. Question. No. I is 

compulsory. Do any four questions out of the Questions. 

No. 2 to 7. 

1. 	Are the following statements True or False. 
Give reasons for your answers 
(a) The function f(x) = 2x — [x + 2], x€R, is a 

periodic function. 
(b) The sequence 	 where 

Sn  = 1 	—
1 

+ —
1 

 .... 	1 i + — is convergent. 
2 3 

(c) If f and g are two functions such that f+ g is 
integrable, then f as well g is integrable. 

(d) If f : [0, 1] -->R is a function, continuous on 
[0, 1] and differentiable in (0, 1), such that 

f(0) = 0, f(-
3 

f (1) =1, then f (c)= —
4

, for 
4 	 3 

some c E (0, 1). 

(e) For any x€R, lirn 
x2 +nx —x2 

ri 

10 

MTE-09 	 1 	 P.T.O. 



	

2. 	(a) Prove that a lower bound 1 of a non empty 	4 
set S c R is the infimum of S if and only if 
for every e > 0 there exists an s, E S such 
that sE  < 1+E. 

(b) Suppose (fn) and (gn ) are uniformly 	3 
convergent sequences of functions. Give an 
example to show that (fn  gn) may not 
converge uniformly. 

1-cos x3 
(c) Find the hm 	 

x-40 x3 sin x3 

	

3. 	(a) Write the inequality 5 	+27 in the 
modulus form. 

(b) Show that the Langrange's form of 	4 
remainder Rn(x) in the Maclaurin's series 
expansion of e3x tends to zero as n ---> 
Hence obtain the Maclaurin's infinite 
expansion for e3x. 

(c) Show that L(131, f) 	L(P,, f), where 	4 

f(x)= 4x, 	Pl = {0, 1:7  , 	and and 

3 

2 

P2 = 

4. 	(a) Show that 	 4 

1 
n-0 (a. +11)(a +n+1 ) 	a ,fora   > 0 

(b) Prove that (1 + x)" > 1 + nx, for all n E N, 	3 
where x > -1. 

(c) Let (an) be a sequence, an  # 1, such that 3 
an  -->1. Show that 3all ----> 3. 
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5. 	(a) Prove that for a sequence (xn), with nonzero 

1 	1 
limit x , urn 	• Hence deduce that, 

n—>00 Xn  

for lira xn  = x and urn  yn = Y (y # 0), 
n—>co 

Xn  X 
= 

yn 	y • 

(b) Prove that for x > 0, J1 + x < 1+—
x 
2 • 

(c) Explain why the following sets are not 	2 
open : 

(i) The set of rational numbers Q. 

(ii) The set {—ni  I neN 

3n n2 

	

6. 	(a) Find lim 	 
n-4 °"'r=-1 (5n-4-03  • 

(b) State Fundamental theorem of calculus. Use 

3 

the theorem to evaluate f ( x )d x , where 

—1 , —1 

1 , 0 < x 5_ 3 

{ 	 5_ X 0 

(c) Is every continuous function defined on R 	2 
uniformly continuous ? Justify. 

4 

4 

4 

4 
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7. 	(a) Prove that continuous function of a 
continuous function is continuous. 

(b) State Intermediate Value Theorem. Show 
that the function defined on [0, 1] as 

12x + 1 e X E JO, 1] 
f(X) = 	 does not 

0 	x = 0 

satisfy the conclusion of the Intermediate 
Value Theorem. 

(c) Determine the local minimum and local 
maximum values of the function f defined 
by f(x) = X5  -- 5X4  5X3  -- 1. 

3 

3 
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1. 	F-14-1For4ff 	741.  33-1:{1 I 3474 3t1~1 	10 

	 74177 I 
(a) 779.  f(x) = 2x — [x + 2], xER 	qT" Lhcti 

t I 

1 
(b) TAT {Sn} `TW S, = 1 + —

1 + 1 .... + — 
2 3 

31fiTTIRI t I 

(c) 	 f 	g "(q4 	 "g f-4-4; 	f + g 
TPTFW-0-9t4 dot f 3 R g 	 TrzfrN 

(d) 	f : [0, 1] —>R, [0, 1] TR 4:-1@ 3Th (0, 1) if 
3T-4TWffIzi i 	M 	t fir't 

f(0) = 0, f(-3 	(1) =1, doC E (0, 1) 
4 j  

fOI (c)=14-3  , t I 
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(e) f*-Tft xE R 	 inn 	— X 
x2 +nx _2 

. 
n 	n 

	

2. 	(a) ftRZ 	rob 	 S c R ch t 1 f1 ,r 	4 

trr-T-44 	s   E 

7Ifq TMc 	E > crk 	) 	sce S and 

f7 Tit 	se  < /+€. 

(b) (fn) 3-117 (gn) F091 	cilt-14-11-1d: 	3 

3if 3-1-1W14 t I (fn  gn) 	 alfiltifit 

tr, 7=rk 	-) 6qltuf 

1—cosx3 	 
(c) 

. 	
3 	3 	.11(-1 	7 I 	 3 

x—>0 x sin x 

	

3. 	(a) 	4-1141* 	aTTlfir*-T 5.3x+2_7* 	 2 

(b) fq-U17l r 	e3x i tict 	9)1311.  3RRTT 	Rn(x) 	4 

31-qt1=1 chi 	(4,,n,r 	3117 .597 

n—> 90. 	e3x 	Foy, A* (Ri.-1 
34-4u NTTR 7171 -4FA7 I 

(c) L (P1, 1) s L (P2, f),  T 	4 

f(x) = 4x, 	P1  = {0, 
2  
I, 1}  3T1-{ 

P2= {
1 3 

0, 3, 

	

4. 	(a) t-U177 	ch a > 0 t 
	

4 

1 	_ 1 
n 	(a -1-n) (a +n+1) 	a 
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(b) •FTEZ 	 Tf9-1 nEN 	 3 

(1+ x)n > 1+ nx, z16 x > 

(c) or,-ik;  (an) crT3-1-1WR an  

fq-CITTlT Bch 3a" --> 3. 

5. 	(a) •Fq•UT-7  k7E4F ThliT x 	 (xn) 

1 	1 
(-► 1  lim 	x • 	ci•t f9135hTi 	 14, xn  

Ern xn  = x 3-1•17 Ern y, = y (y # 0) 	fF1T 

. xn  x 
Ern 	-=- 

:lin 	V • 

(b) #1 	rch x >   V-1+x<1+1' 	4 
2 • 

(c) srT 	 *4 i 	 t: 	2 

(i) 1:#47T 4(s.grA Q 

(ii) 	 {-1  I 	nENI. 

3n n2 

6. 	(a) 	lirn
3 711d -1-F77 I  

4 

(b) el 	 t 	747 	 714--q -# 	4 

3 
f ( x )d x 

, — 1 f_. : X IS. 0 
f(x)= { I  

J 	, 	0 < x .._. 3 

(c) cFiI R TR tifriTTF117 TJ- c-4" 1:5••••9• •-i+-11-171: 	2 

3119474Tt i)cil t? ----f- 7 1 

3 

4 
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7. 	(a) 	f 	1 	ch  	Tf-d-ff k410-1 Tfifff 	3 

(b) 14%2T-d-dl 4-11-1 	 fq-ur-7 	3 

[0, 1] 'TT f (x)= 
12x+1 	E 

Sl  0 	x=0 

LIF0.17fErff 41C1 TEVT4a1 411-1 -51-# 

#q'ts 	 I 

(c) f(x) = x5  — 5x4  + 5x3  — 1 TT LIFOTTfErff Lbri 	4 

T-2.1-1t7 faThrt 	T-24-9-Th 	0.3 4-11 -I .-11c( 
I 
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