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BACHELOR'S DEGREE PROGRAMME (BDP) 
Term-End Examination 

December, 2014 

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. 

1. Which of the following statements are true or 
false ? Give reasons for your answer. 	 10 

(a) The function f(x) = 3x2  + 5 I x I is 
differentiable at x = — 2. 

(b) The singleton set {x} for any x E B is an open 
set. 

(c) Every bounded sequence is convergent. 

(d) Every integrable function is monotonic. 

(e) The function fix) = cos x is uniformly 

continuous on [0, —E 
2 
 l 
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2. (a) Find the sum of the series 

VT).     +   + +  , 	 
./ v  (n + 3)3 	11(n + 6)3 	V[n 3 (n — 1)]3  

3 

(b) By showing that the remainder after n-terms 

tends to zero, find Maclaurin's series 

expansion of sin 2x. 	 5 

(c) Prove that the function f defined on [0, 1] by 

f(x) = (— 1)n+1  for 	
1 

< x < ,  
n + 1 

n = 1, 2, 3, ... is integrable on [0, 1]. 2 

3. (a) Find the values of a and b so that 

(1 + a cos x)x — b sin x 
= 1 	4 

x—>o 	x3  

(b) Test for convergence the following series : 	6 

	

1.2 	3.4 	5.6 
(i) + 

	

32 .42 	52.62 	72.82 

V
n4 +1  - Vn4 

 — 1 
(ii)  
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4. (a) Prove that a bounded function f is 
integrable on fa, IA if for each E > 0, 3 a 
partition P of [a, b] such that 

U(P, — L(P, < E 	 3 

(b) Prove that the function f(x) = 	is not 

uniformly continuous on [0, 11. 	 4 

(c) State Weierstrass M-test and apply it to 
Co 

show that 	 converges 
n4

10 
+x 4 

n=1 

uniformly for all x E R 	 3 

5. (a) Let {an} be a sequence defined as 

1 al = 2, an+1 = —3 an 

Show that {an} is convergent to zero. 

(b) Prove that the intersection of two open sets 
is an open set. Give an example to show that 
intersection of an infinite number of open 

sets need not be an open set. 

(c) Represent the number 2 + Id on the real 

line. 	 3 

3 

4 
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6. (a)  State Cauchy Mean Value Theorem and 
verify it for the functions 

f(x) = x, 	g(x) = 1, 	x e [1, 4]. 4 

(b)  If a sequence (Sul converges to s, then prove 
that I SnI ) converges to I s I . Is the converse 

true ? Justify. 4 

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

7. (a)  Show that the Local Maximum Value of 
(1)x

) 	
is 	eve. 4 

(b)  Prove that the function f defined by 

4, 	if xis rational 

f(x) = 

—4, if x is irrational 

is discontinuous at each real number, using 
sequential definition of the continuity. 	4 

(c) Check whether the function 
f(x) = x In x, x> 1 

is one-one or not. 
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1. ARPAm 	*44 w-TR-  Rm.  311T 	4-4 
areRi ? 3itr43c7i ebRui tfA I 	 10 

(•) 	 f(x) = 3x2  + 5 I x I 	-s x = — 2 1R  

t I 

>C1 titmcIt1 	ch x 

tmclq t I 

(Tr) 3rAw TrIt-44 31-dwiT 3TiiikTrfta11n1 ' 

(Er) -srAw 	icm-4 

fix) = cos x, [o,   wict t I 

MTE-09 	 5 	 P.T.O. 



2. (i) vft 

rn- 
	

VT).  

713 	11(n + 3)3 	1/(n + 6)3 
 + + 

n + 3(n -1)? 

	

wr *FM Wff tei4R I 	 3 

No .arg 	 n-7-0 * 	arq* 

	

3r-V MTh 	I t, sin 2x 	ActoTR-1 vft 3RTIT 

	

Tic *1-P4 I 	 5 

(7) -RTz *ri4R 
1  f(x) = (- 1)n+1, 	 < x 	ci% 

n + 1 	n 

n = 1, 2, 3, ... TTT [0, 1] 	titi-Triiiff 970-i 

f, [0, 1] TFT 	 ' I 	 2 

a atT b *ITIR 411cl *IPA cil 

(1+ a cos x)x - b sin x 
lim 	 - 1 
x-0) 	x3  

4 

PH    aTtiRRaT IR`NITT *A7 : 6 

0 	 1.2 	3.4 	5.6 
(i) 	+     + 

4 52 .62 72.82 

Vn4  +1 - lin4 - 1 
n 

3. () 

E 
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4. (*) 	 4"Ii* i* 1:1f(44 th-F-4 f, [a, b]  VZ 

 	Zft A44) e > 0 *liTM, [a, b] 
fkgr--4-4 P 	)01 

U(P, f) — L(P, < e 	 3 

fe4 *IfA 	IFF-4 f(x) = 	, ]0, 1] 

~~hti+il~i field Tel t I 	 4 

(Tr) alto-vii m-trfteaur 	witR ti* 	114 79, 
cbt 	forrF Vft x E R* 

10 	ttt)tii-11-1 3TikElftff 	t I 	3 

5. nrf 3-1-TWIT {an} A1-1 51chlt tribTffirn 

1 al  = 2, an+1  = an  

fk4111W i* {ad krti 	34iiiEfftff 	t I 	3 

	 0="4Ri i t 1 	i kiscatil   1ft 
	 t I7:m ?OA fC,R 

dqwui tf* 1* 	idcto tit-mIta  cif 

tidPa fdca tit-cati 	\.7R1(1R-ef t I 	4 

(TT) tit•til 2 + 	cut-ci cr) bgr 	f4F14ff 
WA-R I 	 3 

n=1 n
4 + x4 
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6. () 	ftiTt.7F TIT4 	 aTIT 4)-4 1'47 

TRH * R-R kw-A(10'4R : 

f(x) = x, g(x) 	x E [1, 4] 	 4 

(-cr) zrR aiwt (sd, s 	a* alftrit-ff 	 t, 
"RTz Alf* 	I s. I 1, Is' *=r atT 3TfiTuftff 

	

'1,11 1 .47a t.icni -1:4"0")1T Ift 1:P4 t 9.1 *07 I 	4 

(T) #T4 trrA7f 	kt-cciei 	' I 	2 

7. T4TkR f (T ) 	TaiTtzi 3r"1 	TITi 	t I 	4 

(1,4) fliC1c0-4 i arfOr TritgrErr w 947 c 	 7, 

4, 	z(R x 	t 
f(x) = 

—4, z(ft x aitift4 t 

iti 	la th-F9' f 	aR-ci act) (-1(90-41 

t I 	 4 

(TO N *frTR 	 

fKx) = x in 	x> 1 

TWt 

 

/TTY 	 I 	 2 
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