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BACHELOR'S DEGREE PROGRAMME 
(BDP) 

Term-End Examination 

June, 2015 

ELECTIVE COURSE : MATHEMATICS 

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. Use of calculators is not 
allowed. 

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

(a) 2 is not a limit point of the interval, 1— 3, 3]. 

(b) The function f given by 
e_X 

+ ex , 	when x 0 
f(x) = 

1, 	when x = 0 

is continuous on [0, 1]. 

(c) The series 

1 — 
1 
3 

+1 
5 

— 1 — + 
7 

is a convergent series. 
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(d) The function f defined by 

f(x)=Ix-5 IVxeR 

has a critical point at x = 	. 

(e) If a function has finitely many points of 
discontinuities, then the function is not 
integrable. 

2. (a) State the order completeness property of 
the set R of real numbers. Use it to show 

n that S = e N 

R 
}

n has supremum as 

3 

{n + 1 

well as infimum in 

(b)  Assuming the validity of the expansion, 
expand tan-1  x in powers of x upto the term 
containing x4. 5 

(c)  Find the following limit, 

x3  sin x3  
lim 

if it exists : 2 

x->o 1- cos x3  

3. (a) Prove that the sequence, < an  > where 

22  to zero. 3 an = 	, converges 
n2 + 32 

(b) Let f be the function defined by 

	

2x-1, 	if xE1-00,1[ 

f(x) 	 if xE[1, 2[ 
x 

(1 + 2x)2, 	if x E [2, .[. 

Discuss the continuity off on ]- 	[ . 
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4.  

5.  

(c) 

(a)  

(b)  

(c)  

(a) 

Justify that 	lim 	1 = 3 

4 

4 

2 

3 

	

x
_+3 	(2x - 3)2  
 2 

Examine the function, 

(x - 3)5  . (x + 4)7  
for extreme values. 

Let f : [0, 1] -> R be a function defined by 

f( x) = x2. 	Let 	P1 	= 	{0, -41  , -2-1  , 	1} 	and 

P2  = {0, 2 
	3 
-1 , 	, 1} be two partitions of the 

interval, [0, 1]. Show that L(131, f) 	U(P2, f). 

Give 	an 	example 	of a 	function, 	with 
justification, which is both trigonometric and 
one-one. 

Find the limit as n --> oo  , of the sum 
n 	n 	n 	1 + ± _. + 	+...+ —. 3n2 + 12 	3n2 + 22 	3n2 + 32 	4n 

(b) Show that 1 + x ex, V x E [0, oo[. Does the 
inequality hold for x < 0 ? Justify your 
answer. 

(c) Test the following series for convergence : 

(i) n1/ n 

n=1 

(ii) E  pn4 	+ 5 - Vn4 _ 5  

n=1 
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6. (a) Using principle of induction, prove that 7 is 

a factor of 
32n-1 + 0+1 n e  N. 	 4 

(b) Examine the convergence of the series : 	3 

x2n-1 

(n - 1) ! 
n=1 

(c) Check whether the following sets are open or 
closed or neither : 

(i) ]1, 51 U [3, 6] 

(ii) {5n : n e N) 

7. (a) Show that the sequence < fn  > where 

n2x 
fn(x) =  	is not uniformly 3 	, 1 + nwx 

convergent on [0, 1]. 

(b) Use Cauchy's test to examine the 
convergence or divergence of the series : 	4 

[22 	1  [33  _ 3 
-2

) 	(44  _ 4 

12  1 	

± 

+ 23  2 	34  3 
+ 

(c) Show that every polynomial function 
f : [0, 1] —> [0, 1] has a fixed point. 
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: 35c1 qiw 	er-A-1 l m-R 	3i T# 
wa- #.247#41%- wrfsRaT*3-d-felf-A7 / 
4c-35defi Yenv qw..? aryl* q-6/11 

1. Gins 	* PHRifiski 	gRit allaw aref 	altr4 
chitui tr4R I 	 10 

() 2, 3T-4{M ]-.3, 3] T 1#14T ral-Si t I 

+ ex , 	x 0 
(w) flx). 

1, 	 x = 0 

rctii TRIT th-F4 f, [0, 1] 1R 	I 

*fti _1 + 1_1 

3 5 7 
t I 
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x —>0  1- cos X3 

• 	3 X3 sin x 
lim 

(v) 

2. () 

f(x) = I x - 	I VxeR 	.FTTtfibTliEfff tFdR.  f 
T x= 	'TT 	Ri- kilt 

eIrc 641 th-F9.  	fItKII 4 

	

th—eq W-11.1)041ei 	.1,11 

	

-.4q B 	Tim 
Trwi 	tr-4R w.ni 	cint 

fl R 4 s 	 n E 
n+1 

.3.,:cict) MIT Pii-ict) 	t I 

zfF Hiicbt 	wrr( -grrr t, x 	-Erra.  4 tan-1  x 
5R-IR c ctrr7R 	x 	izrrff q-rT 

(x4) .1(11 
PHRifisid 	IT Ta 	zrft *kicni 

	

3. () 	 *rr-A-R 	22  
an  = 	, "grn iTftiTr% 

n2 + 3' 
aff*-1:1 < an  >, V-04 t.  t 	fraaldrt I 	3 

	

(VI) 	#ti7R f PHICIRgd ART Triturrxrd o 	: 

	

2x-1, 	71.R xE]-oo, 1[ 

3x2 2  

x 
7fR xE[1, 2[ 

(1+ 2302 , 	1.ft x E [2, 

tr{ f 	tiicic 	1 *tiff77 I 	4 

f(x) = 
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(TO 	trqR "i* lien 	1 

x-),-3 (2x - 3)2 

4.  () 

(13) 

2 
1;h-Fq (x - 3)5  . (x + 4)7  *). 

1] -> R, f(x) = x2  ATU 	T1 ?r 

1:191 
4N.  *1-r-A7 I 

#1F-4V. f : [0, 
Tr t I Trfq #tr4R 

P1 = {0, 1, 	1} 3T 	= {0, 1 2 

3T— Tr9 [0, 1] 	-NiTr-qq # IturF 
L(Pi, fl < U(P2, 

(TT) aft t.40 	 dqwut  

I 

5. () 
n 	n 	n 	 1 + 	+ 	 +...+- 

3n2+12 3n2 + 22 3n2 + 32 4n 

tt *IT Tff *e4R, AGA) n 	t I 	3 

(174) 	 VRE [0,04.W X<0 
zfq aTuftwr civk 	 ? aTcr4 

*rr-4R 	 3 
(Tr). aTlimPir* 	PHroRad 4trft q%*tr-A-R : 4 

00 

(i) nlin 

n=1 

(ii) E 
[Vn4 + 5 - Jn4  - 5 

n=1 

3 

4 

2 
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6. () 3TTIPT4 feria V{T 	(i.g 4'1.NR -% 7, 

32n-1 +2n+1y riE N 

	t I 	 4 

CO 

(TO art 	
X2n-1 

aT5TErTur *'r 
n=1 

AT-4R I 	 3 

(ii) q% 	i 	rciR cf kiTmief kicpi 

acv zrr 311 A rnlR-ef : 	 3 

(i) ]1, 5[ U [3, 6] 

(ii) {5n : n E N) 

2 

	

7. () fqUFIR f fn(x) = 	
nx 

-am TrIbTrfErff 
1+ ex'

„ 
  

3114 < fn  >, [0, 1] trT 	 3TTE1r-fr 

I 

.4;NII trft4Tur 	(gcr -11ft 	aTRTATur zrr 

aTERR-ur *'rera =r.NR : 	 4 

22  2 
-1 

33 3)
-2  [4,4 

4 [ 

12 	1/ + [23 	+ 34 	3 	••• 

(TT) 	 A--q-crq th—dR.  f : [0, 1] —> [0, 1] 

	

Pieid fad 	 3 
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