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BACHELOR'S DEGREE PROGRAMME 
(BDP) 

Term-End Examination 

June, 2020 

MTE-09 : REAL ANALYSIS 

Time : 2 Hours 	 Maximum Marks : 50 

Note : Attempt five questions in all. Q. No. 1 is 

compulsory. Do any four questions from 

question nos. 2 to 7. 

1. Are the following statements true or false ? 

Give proper reasons for your answer : 2 each 

(a) The set Q of rational numbers is a closed 

subset of R. 

(b) The limit : 

lim (x cosec x)x 
x-00+ 

does not exist. 

P. T. O. 
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(c) The function : 

f : [-1, 3] —› R 

defined by : 

3x + 1 
f(x) — 

x2  + 4 

is uniformly continuous on [— 1, 3]. 

(d) The series : 

1 1 1 1 
3 7 11 15 

is a convergent series. 

(e) An integrable function can have finitely 

many points of discontinuities. 

2. (a) Write the inequality, —
3 

< x + 1 < —
7 

in the 
2 	2 

modulus form. 	 2 

(b) Show that the sequence (as), where 

an  = 	 is monotonic. Is (as) a 2  

Cauchy sequence ? Justify your answer. 4 
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(c) Let : 	 4 

f : [0,1] -> R 

be a function defined by : 

f(x) = 1 - x2  . 

Let : 

= 	3  / 

1 1 3 I 

be two partitions of the interval [0, 1]. 

	

Calculate L (P2 , f) and U 	f). 

3. (a) Prove or disprove the following statement : 

2 

`Every strictly increasing onto function is 

invertible.' 

Examine the continuity of the function : 4 

f : [1, 3] -> R 

defined by : 

f(x) - [x]  
3x -1 

where [x] denotes the greatest integer 

function. 

and 

(b) 

P. T. O. 
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(c) Prove that : 	 4 

x < log (-
1 

< 	, 0<x< 1 
1 — x 	1 — x 

4. (a) Check whether the intervals [2, 5] and 

[7, 10] are equivalent or not. 	 3 

(b) Show that the function f defined by : 	3 

f(x) = x3  + 4x2  + x — 6 

has a real root in the interval [0, 2]. 

(c) State Bonnet's mean value theorem for 

integrals. Apply it to show that : 	4 

racos x 
	5 2  

3  x 	3 

5. (a) Use the definition of convergence of a 

sequence, to prove that the sequence (a n ), 

42  
where an  -= 	 converges to zero. 3 nz ± 52 ' 

(b) Prove that the complement of every closed 

set is open. 	 3 
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(c) Using the sequential definition of the 

continuity, prove that the function 1, 

defined by : 4 

{ 3, if x is irrational 
f(x) = 

—3, if x is rational 

is discontinuous at each real number. 

6. (a) Give an example of a series Fa n  such that 

Inn  is not convergent but the sequence 

(an) converges to 0. 2 

(b) Show that on the curve, y = 3x 2  — 7x + 6, 

the chord joining the points whose 

abscissae are x = 1 and x = 2, is parallel to 

the tangextt at the point whose abscissa is 

3 
x = 

	

	 4 
2 

(c) Evaluate : 	 4 

lim [ 

	

'FL  + 	+  , 	
n—>co Tra 	(n + 3)3  4(7t + 6)3  

, 	 
■/(7n — 3)3  

P. T. O. 
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'7. (a) Check, whether the collection G. given 

by : 	 3 

1 	1 
G' = f] 

n + 2 , n 
 [: n 

is an open cover of ]0, 1[. 

(b) Test the series : 	 3 

Enn_i sin nx 
n=1 

for absolute and conditional convergence. 

(c) Check whether the function f given by : 4 

f(x) = ( — 4)3 (x +1)2  

has local maxima and local minima. 
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(T) 1(x) 

1 : 

uI 

3x 
= 

x- + + 

[ -1,3] 

Loci-1 
4 

R , [-1, 3] TR 	: R-dff 

(to 3 : 

1 1 1 	1 
3  11 	15 

l'srW *111 *I 

(w) "RW timicbcri th-0-4 * fc.K.  Trf-{ftru 

3RIMMr 	 1 tIcha 

2. (T)  	 oferiichr s < x +1 < 1-1  
2 	2 

fafc471 

(1) ?<ERR "rw ari-wq (as) T* z t 

an  = 	n
n 

nz  + 4 1 m (as) cakil aTTP1 t ? 

WA 397 .4' aft MY -4R' 	 4 
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(71) 7IT9 AFAR : 
	

4 

f : [0,1] -> R 

f(x) =1 1  x2  

	

fl 4`0i1 	4)(14 ti TIR Ci IQ : 

P1 = {0,,,1} 2 3 

191K 	P 	
n  1 1 3 ,} 

3 -2 = tuCci , 419 1  

.aTird [0, 1] * * 1.410,4-1 tl L(P2,f) 

U n tochrod 

	

3. () r--i isiti cf.) 	n if14 711 alfir4 

	

: 	 2 

mr-Icti 	ftiiat W4141-4 alt- T41 TWO9' 

vdcsbei 	 tl' 

(1w) f(x) -
3x 1 VT1 

mrciiirqd -cum : 	4 
- 

	

f : [1,3] 	R 

	

tiicirtt 	 1f wgi [x] M5ti4 

rifw treff 	 **tor tI 

('1) # 	hglrAt( 	: 	 4 

x < log 

	

1 x 	1 x 
< x 0<x< 1 

 

P. T. O. 
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4• (V) pfd 	f i 34-at1zi [2, 5] 4k [7, 10] 

cc i ' -Err WA 	 3 

Istaly1 i : 	 3 

f(x) = XS  + 4x2  + x - 6 

'U 4 	oil 4c1 4)(14 f 	aT7IM [0, 2] 74 

gifcirggr To im ti 

(n) 	 * fog 	* Trrui TIN 31144 

TIM *RI 	 4 

-1  5 
C°S 	X  dXl 

3  x 	3 

ford * fa-R tm71 .*11:71to 

5. (W) 	 *1. 	 VT ;Sr* cht,:ti ?CR 

V afTWL1 (an) Ref W• airTR:R7 

chitif f, 	: 	 3 

42  
an — n2 + 52 

(m) fcrz 	t* sicdm old *41-044 VI 

Itch r,401c1 bilifi 	 3 
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(Ti) irdff * 	4 a tirtlifEIT 

Wei WTa fw4 	fw 	4 

3, a x nim114.1t 

" I  1-3, zift x tifttzt t 

	

41-iiiirtidtreff f, 	qiicircith Sgt. 

aiTim *1 
6. (V) It* Axe Ears  VT 3416tu1 tNR fq-kt* 

ReR zan  art .90 t arctii ardwq (an) 

0 4 47 afiRRITI gnat tl 	 2 

(Q) 	 : 

y = 3x2  - trx + 6, 

-ER rqrsaii 1, ft'ffelliqx=1 3117):=2 

t 	.7311-4t Atm Bp 14-1 TR tibil 

Ixtqf tat * ti+i1tca1cT t fTAT 

x = —3 1 	 4 
2 

6)3 

	

471, 	471,  	

7  4(7:11— 3)3  

rigid 	I 	 4 

P. T. O. 
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7. (V) 	Vi rfAR fT.  : 	 3 

G =f 1  
n 	

n e 1■1 
2 n1 

1 	1 

-gra RtIf 711 11,M G, JO, 1[ 	raga airWV 
* -01 

(V) rita$T aft ti5lrcie 31511:1114 * 1k Oft 

3 

(-1)ft  Ain 
/ -

x 
cip 	flirt  

n=1 

Ahr 

(1j) ,3114 	: 

f(x) = (x - 4) 3(x + 1)2  

TIT 'R-R. 	IFeff f 	It1T44 ariaas alh 
f9fRta trt Tit -el 	 4 

MTE-09 	 3680 
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