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BACHELOR'S DEGREE PROGRAMME 
(BDP) 

Term-End Examination 

December, 2017 

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 from questions 
no. 2 to 7. 

1. Are the following statements true or false ? Give 
proper reason for your answer. 	 5x2=10 

(a) The sequence of functions (ft), where 

fn(x) cos nx , x E R; is not point-wise 
Ti 

convergent. 

(b) For the function f defined by 

f(x) = x3  — 8x2  + 17x —10, 

there exists a point a E 11, 2[ such that 
fi(a) = O. 

(c) Every monotonically increasing sequence is 
convergent. 
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(d) The period of the function f(x) given by 

f(x) = I cos3  3x I is !--t  

3 

(e) The function f : [3, 13] 	R defined by 

f(x) = [x - 3] - 13 is a continuous function, 

where [x] stands for the greatest integer less 

than or equal to x. 

2. (a) Show that the set 

X = [1, 5] U [6, 9] U [15, 30] 

is a compact subset of R. 	 3 

(b) Check whether the chord joining the points, 

whose abscissae are x = 2 and x = 5, on the 

curve y = x2 + 2x + 2, is parallel to the 

tangent to the curve at some point or not. 	3 

(c) Evaluate the limit, if it exists : 

x + 1)
x 

lim 
x -).00 x - 1 

4 

3. (a) Check the convergence of the series 

Co 

E n log n(log log n)3  
n = 3 

using Cauchy's integral test. 	 3 

(b) Prove that 12 + /5-  is an algebraic number. 

Is every irrational number, an algebraic 
number ? Justify your answer. 3 
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(c) Evaluate : 	 4 

+ 	+ 	+ + 	 
n-)" n 3 	(n + 3)3  11(n + 6) 3 	(7n - 3) 3  

4. (a) Prove that the complement of every closed 
set is open. 	 3 

(b) Prove that the equation, sin x -
2 
 = 0 

1 It TE possesses a root lying in the interval 	- . 
4 ' 2 

(c) Find whether the following sequences 
converge or not : 

5. 	(a) 

(0 	(3  + (_1)n-1 

i2n4  -9n2 1 

inequality : 

x if 0 	1 < x < 

(3n2 	9n4  

Prove the following 

x < sin-1  x < 
11-7-T2 

 , 

(b) Prove 	that 	the 	function 	f 	given 	by 
fix) = cos -1 	is not uniformly continuous 
on]0, 00[.  3 

(c) Test 	the 	absolute 	and 	the 	conditional 
convergence of the series 

E  (-1)n-1 ( 1 + 1 ) 
n2 n6 

n = 1 

3 
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Prove or disprove the following statement : 
	3 

"Sum of a continuous function and a 
discontinuous function on the same interval 
is always continuous on it." 
Prove that the set of integers is countable. 	2 

Verify Second Mean Value Theorem (for 
integral) for the functions 
f(x) = x —1, g(x) = x3  in the interval [-1, 1]. 	5 

6. (a) 

(b) 
(c) 

7. (a) Let f : [0, 1] —> R be a function defined by 
f(x) = 3x + 2. 
Let 

P1= 
 {

0, , —2 , 1} and 
3 3 

1 1 2 3 1.  
P2 = {0, 74 / 3 , 1  

be two partitions of the interval [0, 1]. Find 
U(P1, f) and L(P2, f) and compare their 
values. 	 3 
Find the Maclaurin series expansion of sin x. 4 

Check the convergence of the following 
series : 	 3 

n3/2 

E n3  + 3 
n =1 

(b) 
(c) 

00 

n =1 

2n 
3n+1 

MTE-09 



vTIL-C -09 

met) war chitistoi 

Oft.t.111. ) 

min Ow 

'REIM, 2017 

q) 4Icr 91)11 : lifatff 

71.ttl.-09 : alto ct) Ig k qui 

??7:RT : 2 EFS. 
	

3TWOT 3 : 50 
(2 	c1 : 70%) 

35e1  q 5R4*3-d-f e14k7  / 37 7 W. 1 RAW * / 

31RR:247##WWIT31Reff00cf / 

1. w 	Wilq FR/ ' zrf 3? ?F ? 31tr4 zuT 

R.R7rziw cbRui Gicm I 	 5x2=10 

cos nx  
(W) thrli ardWT (fn), 	fn(x) = 	,xelt 

	 atiregt 	t I 

f(x) = x3  — 8x2  + 17x — 10 'OTT 14TITTiird 	f 

1i 	WI a E 11, 2[W 3TfFM 	 

Ntid) fv f'(a) = 0. 

(7T) mt-ct) 	)f4t.e.c1: 	ard-ffirf aliiregt 	it t I 
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(ET) f(x) = cos3  3x I TKT *R7T t Mq f(x) 

t 
3 

(3) f(x) = ix — 3] — 13 TTTtlib-Tffird 

f : [3, 13] 	R ticiiTh-0-4 t, •46 [x], x WI" 

7IT x * 	1-1 1-1 Vik t I 

2. (.) item i* 	 

X = [1, 5] U [6, 9] U [15, 30] 

R 	.34tt-cclel 	I 	 3 

(W) 7 	i 	y = x2  + 2x + 2 TR Zq 

ft* TA' x = 2 * x = 5 f, 
air() Ail! 	1:FK ts1W1 Tf *-LiAltsit 

kiHicrt 	cfl 	7fr Rtf I 	 3 

Pi-iRvirtgi  	Irft aTfPr 	t, 	ichi 
4 

ix +1 1x 

x-1 

3. (ii) cb 	trftwr Tu *ft 
00 

1 

 n = 3 n log n(log log n) 3  

3TI*RUT qN •trft7 I 	 3 

NO kg 0:1 7 	15-  "RW efiqfiei (-m5.41 t I 

awit:14 	 611,711ti 
?a zwK ttR 	 3 

Ian 
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(TI) 4rtiitt)-1 *1NR : 	 4 

lim 	+ 	
+ 
	+ +  , 	

n " V11 3  .4(n +1) 3  11(n + 6) 3 	Vein -  3)3  

4. (W) RTZ *ftg 31AW 	tiluziei 1i  race 
~lni t I  

f#4*rf=4R 	tii-flebtui sin x - 	= 

Tte 	di t aiwru Tit  , !2-t Pia 	 

(Tr) Ta-  *rP4Rf PHroRgo algwq atitrurft  err 

	

: 	 4 

( 3  + (_1)11-1) 

(

2n4  -  911 2  
3n2 9n4 

5. AHR.O.qa aiErRrwr -1144 *IPA : 

x < sin-1  x < 	 Wit 0 < x < 1 
E. --- ' 

4iz *zrNR f(x) = cos 1  WI for Trzrr th-aq 
x 

f, 10, se[ 	 Trdff Tef 

	

(7) auft 	( 12  + 1 )   a* 

n=1 	
n n 6  

TrsritEtT aTtimurq -%*tf'4R 

(i) 

4 

3. 
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6. -i&•1 	 1R W -RTz qr aTftrz 	■IR 	3 

"Rw ft aTwre tr.( tics tb-uq 	aTtidff tb-aq 

wr *ma zu *m 	Ti-dff 	t I" 

-thz *11* i% 	*r 	@di t I 2 

(TI) 3 	fi [-1, 1] i:Faal f(x) = x - 1, g(x) = x3  
RvR facftel TrPar TR.  At"  	{CR) 
tiNif4a *If* I 	 5 

7. () 

	

	#11* f : [0, 1] -> R, f(x) = 3x + 2 
TrfoTrfirff tb-eq t 
Trrq #ti* 

Pi  {0, -1i-  ,11.} 

P2= f°919 k- 2  9 3 ,713 , 1} 
3 Try [0, 	* 	1111,31-1 t I U(P1 , f) 311K 
L(P2, f) TM tri* a* .34 ITT4 	grmi 

I 	 3 

(a) sin x if Ictc 	11ki *ft 3rurK T-ff *rt* I 	4 

(Tr) PH 	cl auft*r aTRR:rpir 	Alf4RI 	3 

n3/2 

t 
 

n =1 

00 E  2n  
3n+1 

n =1 

(i) 
n3 + 3 
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