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BACHELOR'S DEGREE PROGRAMME 

v-1 	 Term-End Examination 

C\J 	 June, 2012 
C■1 
O 	 MATHEMATICS 

MTE-9 : REAL ANALYSIS 

Time : 2 hours 	 Maximum Marks : 50 

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

Do any four questions out of Q. No. 2 to 7. No calculators 

are allowed. 

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

(a) 9.09009000900009 	 is a rational number. 

(b) (2n + 1) is a monotonically increasing 

subsequence of the sequence (2n + (-1)" ). 

(c) Sum of two discontinuous functions can be 
continuous. 

(d) The second derivative of the function 

f: R —>R defined by f (x) = 2 I x I exists for 

x€11 —> (0}. 
3n 1  

(e) The sum of the series I 	 as n —> oc 
r=i 3n + 2r 

can be calculated by evaluating the integral 
3  1 

d x . 
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2. 	(a) Prove that there is no rational number 	4 

whose square is 5. 

(b) Find whether the following sequences 	4 
converge or not 

4n3+ n 
(i) 	(2+ ( - 1)n) 	 2.n3  +7n 

5/ 5  7 . 	(2+x) '4  -2 4  
(c) Evaluate : ,"1110 	2/, 2/ 

(2+x)'-'-2./ 3  

	

3. 	(a) Show that the series ; 

1 

n = 1 (2n+3) (2n+5) converges. 

(b) Letf: R --)Ft be defined as 

A-7  sin (-1 ), if x #0 
f (x)= 

0 	if x=0 

Show that f " (0) exists and is equal to zero. 

(c) Write the inequality 

 

7 < x < 1  -21  in the 

modulus form. 

4 

4 

2 
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4. 	(a) Check whether the following function is 	3 

continuous or not : 

Also determine the type of discontinuity, if 

it exists 

6x for 0<_x<5 

f(x)= 7 for x=5 

3x+15 for 5 < x5.10 

(b) Test the absolute and conditional 3 

(_1)n 
convergence of the series 

n=i 3n3+4 • 

(c) Prove that between any two real roots of 	4 

e3x  sin 5x = 10, there is at least one real root 

of e3x  cos 5x + 6=0. 

5. 	(a) Show that the set ] — 5, 7 (1 — 7, 5 [ is a 	2 

neighbourhood of 3. 

(b) Show that the function 	 5 

f : [2, 3]—> R definedby by : 

0 if x is rational 
f (x) = 

1 if x is irrational is  

discontinues and not integrable over [2, 3]. 

Does it imply that every discontinuous 

function is non-integrable ? Justify your 

answer. 

(c) Examine the function (x — 2)7  (2x +1)5  for 	3 

extreme value at the point x = 13. 
24 

MTE-9 	 3 	 P.T.O. 



	

6. 	(a) Let f : [ — 5, 5] -* R be defined by 	4 

f(x) = 5[x] + x 5, where [x] denotes the 

greatest integer function. Show that this 

function is integrable. Is this function also 

differentiable ? Justify your answer. 

(b) State Weierstrass' M-Test and apply it to 	3 

100  
show that 

	

	8 8 converges uniformly 
n=1 n +x 

for all x€ R 

(c) What are the sufficient conditions for a set 	3 
to have a limit point ? Check whether the 

following sets have any limit points. 

(i) ] —1.5, 2.5[ 

(ii) The set of odd numbers between 100 

and 1000. 

	

7. 	(a) Show that the function f :1-1,1[--)R given 	4 
by f (x) = x3  is uniformly continuous and 

deduce thatfis continuous at the point zero. 

(b) Examine whether the equation 3 

x3  -12x + 10 = 0 has a real root in the 

interval ] —2, 2[. 

(c) Identify the intervals in which the function 	3 
f on R defined by f (x)=4x3-6x2 — 72x + 15 

is both increasing and decreasing. 
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41 UM 

: 	cich tik►c;tiui 

‘q4iei : 2 ETEQ" 	 3TrE/WUR.  37 : 50 

ate : 	 TlYe 	 30-/ 	11.4/ / 3119-4rd t I 

51.Y-1 th9dil 2 	7 4 4 	 3T-1t 4' vfq / 

Tr-qhr 	ch? 3-7-17:ff7 

1. 	q-dr F-H-ircifigd -{4 chl-r 	?:/w 	h - "Y9' t=r 	10 
317R71 3-1:14 37It 	chRul (vicl 

(a) 9.09009000900009     71i71Thz{ 	 t 

(b) (2n + 1) 31TIT (2n + 	--Fq./3zm 

au 3T-Im-rTt I  
(c)3R4-0 th—dA err 41q 4dci t t4cnc I t I 

(d) f (x) = 21 x I gRi LiRlitErff 	 f: R-* R 

Vft AFT 3-1" 	x E R —> {0} t 

rc-N 	laid 

(e) "q.r1 —> Olaf t  

	

	ATIEFF, 
r=i 3n + 2r 

	 / 3 
j 3 + 2x dx. -wr 41s-,-41,4)-r 

*1 
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2. (a) 

(b) 

#1-Z -4-F7R 

-445t11 

4 

4 

• i-fri4c( 	tsei 	t f7Tr-*-T 

711c1 Pi4--tiorigcr 31-1T7 3TfiR'RTIT 

(c) 

(i) 	(2 + ( -1)") 	(ii)  

/iM 

4n3+ n 
2n3  +7n 

(2+x )4  4  —2 4  
F-11-1R1rtgci 	NYITcf W7R • . A--)0 	3/3- 	

2 
(2+x )22/3  

3. (a)  
1 

4 .kTfilW ft W. 

	

	 31-NWPIT 
n = 1 (2n+3) (2n+5) 

Wtth t 

(b)  cl1rs1Rf : R --->R 111-11-Cingct 	1,3-rfrdm 4 

t : 

{x7  sin V} q 	k x # 0 
x 

f (x) =. 

fq751-i7F 	f" (0) ITT 3Tf c t 	qrq 	k lei t 

1 

	

(c) 317[5:1TT 7 - < x< 
11 	—  	fffris:§R  

2 	2 
2 

0, 	Tft X=0 
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4. 	(a) 	.4f-A.C -ft 1:14-tioriacr Lbvi-f (idci t 71 -tz : 	3 

6x for 0 5x< 5 
f (x) = 7 for x=5 

3x+15 for 5 < x510 

zft aRtdff-dT 13T1c4tc 3** lzr-Fcr 

iii t (14 1 	I 

(b)  
rX-1 3n3+4 	1(  I*143friT4t1 34517:RErf 3 

,317,4 TrqR I 

(c) (4.5 	e3x sin 5x =10* "F.*- 1 le 	4 

t.  .114 e3x cos 5x+6=0 	*14 * -*14 Lm 

em.ctrach 	-1c11 t I 

5. 	(a) kgr1-47 	'111W741 —5, 7 1 n [-7,5[,31[ 	2 

1;r17-4w 1 

{ 0, iqxmlfT44 t 
"k (b) grIT f* f (x) = 

	

	 5 
1, qrc x arcif-{Plzi t 51(1  

-cf744TfuM 4101 f : [2, 3]-- R, [2, 3] 	31#0 t 
ki+-itchrt4N let I AR:UW*17ff 344 lchriclf 

*fib31140 410-1 3TWIWatzl• plait? 
3TE14 xt{ 	W-4R 

13 
(c) x = 	TR T-11 -1419 * 	 3 

(x — 2)7  (2x + 1)5 Wlf-47 I 
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6. 	(a) 1,119 	f : [ — 5, 5] 	R 	f (x) = 5[x] +x5 	4 

gRE LIFOTTP17 t, 	 [x] 4-1711-1 TIT 410-I 

tc% 	t 1 -kZgqq 	4-)ol -14-114)(1-11q 

t err i 4->ol31-4-*--d-9-1-zr 	t? 31U4 dtlt cnel 

-4-r177 I 

(b) 	 M-4t1 	 3-117 	011 	3 

0  
f- NTR reh 	x€ R 	2 	8_1_

0 
 8 n x 

3-ifNftff t I  

(c) r.) Ttla-cqg 	HIf 	X14  	3rfa-4.4 	3 

cf-11 	? 	 14, Frt 4--iFoRAd TrIa-74 

41~i 	-f 	f -zrr 	 

(i) 1.5, 2.5[ 

(ii) 100 *1 1000 t 	 eni ritiq 	 

7. 	(a) ft§1177 	f (x) = x3  TETI fz11 1-174T 	4 

f:]-1,1[—>R 1,11W-11-1c-1: NcicI t 	zff 

-Ichl 	 q-e4 -ER 4dcr tl 

(b) tii-1ch 4,U1 x3-  12x +10 =0 chi 	3 

3-faT1 	— 2, 2[ 	Im 	Rcircia,     t 

(c) "dt 	3-17:U TT 	77T 	 fWff14. 	3 

f (x)=4x3 — 6x2  — 72x +15 glkl R T47 Hrtillfti-ff 

,no-t fad 3-17 	q1-1-T t I 
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