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BACHELOR'S DEGREE PROGRAMME 
(BDP) 

Term-End Examination 

December, 2018 

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. Attempt any four questions from 
questions no. 2 to 7. Use of calculators is not 
allowed. 

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

(a) For the function f, defined by 

f(x) = 4x3  - 4x2  - 7x - 2, there exists a point 
1 

c E 	
2 

- - , 2[ satisfying f'(c) = 0. 

(b) For all even integral values of n, 

lim (x + 1)-I' exists. 
X—)oo 

(c) The function f, defined by f(x) = Ex - 1), 

(where [x) is the greatest integer function) is 
integrable on the interval [2, 4). 
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(d) Every infinite set is an open set. 

(e) All strictly monotonically decreasing 

sequences are convergent. 

2. (a) Let a function f : R -+ R be defined by 

2, 	if 	x E Q 
f(x) = 

4, 	if 	x Q. 

Show that f is not continuous at any x E R. 

(b) State the Cauchy's general principle of 

convergence for sequences. Apply it to check 

{

whether the sequence ---1
2n 

 is convergent or 

not. 	 3 

(c) Check whether the set [- 3, 7 En] - 7, 3] is a 

neighbourhood of 2 or not. 

3. (a) Show that the function f given by 

f(x) = 	
1

o  Vxe]- 2, 2[ 
(2x - 4)' 

is continuous but not bounded in the interval 

]- 2, 21. 

(b) Check whether the sequence, {S il}, where 

1 ± 1 ± 1 	
± 	

1 

"1-_  1! 3 ! 5 ! 	(2n -1)! 

is convergent or not. 
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(c) Use Weierstrass' M-Test to prove that the 

Eseries 	n2  xn  converges uniformly in the 
n=1 

interval CO, —1 ] 
5 

4. (a) Prove that if f and g are two real-valued 
functions defined on the closed interval 
[a, b] such that f is Riemann integrable, g is 
differentiable and g'(x) = fic) V x e [a, b]. 

b 
Show that r Mc) dx = g(b) — g(a). 

a 

(b) Test the absolute and conditional 
00 

convergence of the series 	—1)11 
 

2n + 7 
n=1 

(c) Check whether the intervals [6, 9[ and ]2, 5] 
are equivalent or not. 

5. (a) Test the following series for convergence : 

3.6.9...3n 	n  
	 x ,x>0 
7.10.13...(3n + 4) 

n=1 

(b) Prove that between any two real roots of the 
equation, 2e2x sin 3x — 3 = 0, there is at least 
one real root of the equation, 
e2x  cos 3x + 1 = O. 	 5 
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6. (a) Show that the sequence ff.) of functions, 

where fn(x) = 	n  , is uniformly 
x + 2n 

4 convergent in [0, k], where k > 0. 

(b) Examine the function, 

f(x) = 2x3  — 9x2  — 60x + 150 

for extreme values. 

(c)
{
2 2 2 , ...} is Check whether the set -_-_ — , — 
7 8 9 

countable or not. Also give an example of a 

proper subset of R which is uncountable. 	3 

7. (a) Use Lagrange's mean value theorem to 

prove that 

2 x2  
x— 

2 
—
x < lOge(1 + < x 2(1 + x) if x > O. 5 

(b) Check whether the function, f, defined below, 

is uniformly continuous or not : 

1 

f(x) = x 2 , x E [1, 2]. 	 3 

(c) Is every onto strictly decreasing function 

invertible ? Justify your answer. 	 2 

MTE-09 	 4 



      

71.t.t. -09 

       

       

*ling) 4411ti chi SON 

(*.ft .*.) 

TrAtffliftUr 

	 2018 

vetch 	:1 

: cut ci ct) 1. 41Atiut 

V : 2 EIT/J 	 ,31711W6V31w : 50 

(3 c.1 	: 70%) 
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40-35 e(• medg *744? 3737* qfg 

1. 	TT 1 4-1 WI W4 -4 RR, -  zrT 37FRi? aTEA .1714 

r1I. cbitui ti* I 	 5)(2=10 

() f(x) = 4x3  — 4x2  — 7x — 2 TKT ifilTfixrd 'FUd f* 

ctR 	 CE] - E,- -
1 2[ 	aTf4T 	di 

t 	r(c) = O. 

n*1:1141 	kililetwl 140* 	cfR 

lim (x + l)-n W aTPrt 
1E-4•00 

(TI) f(x) = [x — 1]&-`TAT ITFOTTRIff TUR* f (A6 [x] 
1-m1H Toik TWq t) 31-- r 	[2, 4] IR 
	 t 
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(v) 	34-* t.1 0:V1 	-P4F kttaq 	t 

(;) V-ftBias - c 	ariwg alftwrket 	 
t 

2. () 1:19.  #ti7R % 1:6-eq f : R -> R, 

{2, ire xEQ 
fx)  

4, 	411.'q icoQ 

TtT liburerd t I twr-IR 1 '1*k:ft 141 
Rf 

(w) arfoil* rt,R 	* -maw 	 T 11H WT  

*c4-4 tr-Au 	{L} 3i1f1 izrr Ter 

zr-g 	* R-R .aTTL*P47 

(ii) 	*AR i k1 	1 I [-3, 7 [n] -7, 3], 2 W 

1-47r zrr R-ef 

3. 	tl3fTT 

fKx) = 	
1 	

Vx€]-2,2[ 
(2x - 4) 4  

T.(1.  if 	d 1r f 

]- 2, 2[7 tifkei4 Tel t 

(w) 	*tr47 	3i ii {Su} aftwrtt zrr .T41, 

s 	1 	1 	1 	1 + 
-11= i1 + 3! + 5! - (2n-1)!. 

X E R TT( 
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(ii) 4T-f rfEr 	 cbt 	4 *tr'' 
00 

E n2  x 

n =1 
3TRRFat cbtdi 

CO, —1 ] 
5 

4. () R.6,5 *11-4%zrft fa* g tir atma [a, b] TR 
tribegu1 aR-t-Acb- -grrq 	f, f=4-4 
f 	wiicho-net t, g 3r4W-MIPT 
g'(x) = f(x) V x E [a, b].Rur-47 

f Rx) dx = g(b) — g(a). 
a 

5 

CO v 
2n + 7 

n =1 

f~ta 	3 1:51ftitT 

3TRR:Rui q"R *ri* I 	 3 

(TO pfd Atr-A-Ri arr-o-  [6, 9[ 	12, 5] gc-ei 
zrr 	 2 

5. ("W) aTfirwur   Wt 
*0* : 

00 

V 	3.6.9-3n  xn  x> 0  
Lod 7.10.13...(3n + 4) 	

, 
 

n = 1 

	

(To rkigg w--47 	ti&fichttri 2e2x sin 3x — 3 = 0 ' 

1-*"7-e- 	cw-ti act) 40 .  * 	tv.fichtul 

e2x  cos 3x + 1 = 0 	 cw-cirict) 

	

t I 	 5 
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6. (*) "RUFF* 	39W  :I {fn), 

fn(x) = 	n  x + 2n 

	t, 	k > O. 

1.11 	1 	1 v ThFq 

f(x) = 2x3  — 9x2  — 60x + 150 

qi-q- *rf* 

(TI) q% 4)-r-A7 	ti -taq —2 -2  —2  } 	 t 

	

L 7' 	' 9' ...  

1T 	 rcl 34t-t-crlel *I .3qwui 

1ft trA7 3Trfulr4 t 

7. (*) 09i ,11* -Mut TR 5l4Tlf 	ti.g *1177 i* 

x2 	 3c 2 
x — 2 — < loge(1 + x)< x 2(1 + x)' Tft x > O. 5 

NO 71-A* *tr7  	1:fib-TOM IFF9.  f 

inn t 	 : 

1 

	

f(X) = x 2  , x E [1, 2]. 	 3 

(TI) 441 	 Itch 	It1HH Lt)(1-i 

elc9bliunq 	t? 3itr4 drIt *I 3-R *I.NR I 	2 

[0, k] ITT 	)ti1-11-1c1: 3s ITtt 

NO 

3 

3 
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