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BACHELOR'S DEGREE PROGRAMME 
(BDP) 

Term-End Examination, 

December 2019 

Elective Course : MATHEMATICS 

MTE-09 : REAL ANALYSIS 

Time : 2 Hours] 	 (Maximum Marks : 50 
(Weightage : 70%) 

Note : (i) Attempt five questions in all. 

(ii) Question No. 1 is Compulsory. 

(iii) Answer any four questions out of the Question No. 
2 to 7. 

1. Are the following statements True or False? Give reasons 
for your answers. 	 5x2=10 

a) —2 is a limit point of the interval 1-3, 21 

b) The series 1 1 —
2

— —
6 

+ 1 
—10— 

 1  —
14

+ ... is divergent. 

c) The function, f (x) = sin2  x is uniformly continuous 

in the interval [0, r]. 

d) Every continuous function is differentiable. 

e) The function f defined on IR by 

f (x)= 
{2°: 

x is rational 

x is irrational 

is integrable in the interval [2, 3]. 
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2. a) Prove that the union of two closed sets is a closed 
set. Give an example to show that union of an 
infinite number of closed sets need not be a closed 
set. 4 

b) Examine the function f:R ->R defined by 

3. 

c) 

a) 

b) 

c) 

f (x)= 

for continuity 
of R , find 

Find urn 
x->o 

Using the 

—

n 

that 	
5 

5 

Show that 

equation, 
the interval 

Let f : [-3, 

-6  (x +1)3 	
x 	0 

5 
X=0 

6 

on R. If it is not continuous at any point 
the nature of discontinuity there. 	*4 

1— cOS X 2 

2 x 2  Sin x 2  

principle of mathematical induction, prove 

—
n 

+ —
7n 

is a natural number, Vn e N . 	4 + 	
3 

3 	15 

there is no real number k for which the 
x 4  - 3x 2  + k = 0 has two distinct roots in 

	

[2, 3]. 	 3 

3] 	IR be defined by f (x)= 5(x) + x 3 , 
where [x] denotes the greatest integer 	Show that 
this function is integrable. 	 3 
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4. a) Prove that the function f defined by 

f (x)= 
2, 	if x is irrational 

—2, if x is rational 

  

is discontinuous, Vxe R , using the sequential 
definition of continuity. 	 4 

b) Examine the convergence of the following series : 
4 

i) 
3x4 5x6 7x8 

52 	7 2 	92  +. 

ii) 1 + 4x + 42  x 2  + 43  x 3  + ...(x > 0) 

c) Prove that the set of integers is countable. 	2 

	

5. a) Prove that 	 4 

	

1 	1 	1 	1 
	+, 	+ 	 

V2n —1 2  V4n 22  V6n —32  

{ b) Prove that the sequence an 
n 

 

is convergent where 

 

(a„) is a bounded sequence. 	 3 

c) Prove that tanx > x >sin x, whenever 0<x <— 71" . 3 
2 

6. a) Examine the function, f(x)=(x+1) 3 (x-3)2  for 

extreme values. 	 4 

lim 
n 2 
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b) Show that the series   is uniformly 
n=1 1 + )12x2  

convergent in [a, 1] for any a > 0. 	 4 
c) Give an example of an infinite set with finite number 

of limit points, with proper justification. 	2 

7. a) Show that 	 4 

Jim 
7x-39x  1 

lira 
—>-.2 (3x + 5) 2 

b) For the function, f(x)=x 2  —2 defined over [1, 5], 

verify : L (P, f)SU(P, f ) where P is the partition 
which divides [1, 5] into four equal intervals. 	3 

c) Let {a„} be a sequence defined as a i  = 3, an+1 = 1 —an 5 
show that { a„ } converges to zero. 	 3 

+4-0-+++ . 

x —1 	e 2  

1 
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I kn; t - 9 I 
timm 3c1Tib cbt 	stai (ft.tift.) 

gain TRI'VT, 

RHau 2019 

kreffW 	 : 

741.t.t.-09 : cntli et) ay 	tot 

FriTzi : 2 Wel 	 [Sered77 3/W : 50 

(g,n W7: 70%) 

-e : (0 set lily TR-a-7 dri< er471 
0i) TR? HLciell 04-aref / 

TR7 tvtgetI 2 ?;) 7 7:1 6} are- vaIR-41,1ri< er-A71 

	

1. wdr-4-R PHfelf(sm 21-4 	t zif 3Tt l 3IT4 3rt1 	WO( 

WaT-471 	 5x2=10 

	

-2 3r-TT9 ]-3, 2] 	4-11 fa 3 t I 

1 1 	1 	1 
73) 3run -

2
--

6 + 10 
  —

14 
+ •• • 311:1131t t I 

TT) 1F-M-4 f(x)=sin2  x, 31- 110 [0, rc] LTi 1;c6t1Tiirief: Wirt' t I 

Sean field waraiw*--dtzr ti 

{0, 
f (x)= 

x trft-44 t 

x 314 • 

qitT 	of s-11ITEM th-Fqf 31--{rn• [2, 3] -4 14-lice)4 	 t I 
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2. 	fuz*114grchtA-law 	-Tiii+wier tl 
zrt ftaTA     aqwur 	ticr 

Nt91I 	ThV TiljWq R f t *itor ti 
4 

110 R 1:1( thic-04* rML 

(x+1)3  x*0 

f(x)= 
5 	

x=0 
6 

TT) 

3. 

gl(1 tit-Ad WW4 f :R -->n1 ziref "irtrA71 it irg H 

fwer fad At find t da aTur-T it MchIk iid 

m°1-4Ri 4 

lim 
1- cosX2 *f-ARI ;11 2 

t->O X 2  sin x2  

5 	n 3 	7n 
TIRES 31174 -N14 gig fh —±—+--- 

5 	3 	15 

Mit7 tit.91 t, Vn E N 4 

fTW-47 fI5 .01 	qii-c44) 	k -1 11 t fork 

N4immUI x4  -3x 2 +k= 0 i aT---{m -  [2, 3] A t sTRA- 
aTtA 	tl 	 3 

titqW" f : [-3, 3] -> , f(x)= 5[x]+x3  gio tribelfd.  

t, \TO [x] 	 fTecid .  ch(cli tI tZVIW fm 
Z1Fth—Mq eIHIchtl-114 t I 	 3 
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4. 	cat 	39etr grown' qik ffiz tr-4 

, 	x aNft44 t 

-2, ,41"4 x vRdu t 

qi4, trite-Era .  tbo-qf aTua-d• t, 	R I 	 4 

	riNd 31oft aircir i .nip err—A-R 	4 

i) 

ii) 1+4x+42 x2 +43 x 3 +...(x>0) 

TO RT4 trr-A-R Pt Trit-4 Trgwzr Trutt tt 	2 

5. 3/4) R:r4 A'rfig 	 4 

lim 	 
1 	

+  I, 	
1 	

+ 	
1 	

+ +- 
1 i =- ic , 

11' vi2n - 1 2  ,, I 4n - 22  .16n-32 	n 	2 

11 ) R14 tl-FAM -% 34-1-04 { Iil} al-Rwrft S me fa„} Wit 44 
n 

313-04 5I 	 3 

TT) -R:T4 	tanx>x>sinx, 	0 < x < -it  3 
2 

6. 3/4) miti4 	 3/4 	 IF-Mq f (x) = (x +1)3  (x —3) 2  i Attr 

trr-A-gi 	 4 

f(x) 

3x4 5x6 7x8 
 4 52 	72 	92 
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t-tim rm fTkil 1f1 a > 0 Ot 	x 	[a, 1]14 
n. 1 1+ n 2 x 2  

1*-1 1-11-1d: 3T1iITITTI t I 	 4 

Tr) art! 3fr Taw (4) 411 fq3ail A a tic 	1' c41(4 lrn 

	

(t-c,44r 	34wur SCI 	 2 

7. 	 lf45 
	

4 

	 — 
e 2  

ii) 	lim 	
1  

co 

r--> (3X + 5) 

7:40 [1, 5] tit EIFOTIfEM 'FOR.  f(x)=x 2  —2 	reitf, aczllyd 

*ff-  : L (P, f ) U(P, f ) , \rid PU,th 	 t it  
[1, 5] Q- 	31 - 11-01 fdITTP7d Wifi t I 	3 

TT)   	ALT {a,,} ,  a1 =3, ann 	 m = —51  a„ 	4,4 tritet 

1)  arjpi tI 1-0r-$7 k {a„} 7k- T UT 3TRR:rwr 	ti 
3 

4+4+4-4 
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