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BACHELOR'S DEGREE PROGRAMME 

Term-End Examination 

Time : 2 hours 

June, 2011 

MATHEMATICS 

MTE-9 : REAL ANALYSIS 

Maximum Mario : 50 

Note : Attempt five (711(7st/ens in NI. Q. No. 1 is compulsory. 

Do any four uucstions out of Q. No. 2 to 7. 

1. 	Are the following statements True or False ? Give 	10 

reasons for your answers. 

(a) The function f defined by 

2 : for 1 x < 3 
f(t) 

4 : for 3 < x < 4 

is differentiable at x 2. 

(b) The function f (x) = sin x is uniformly 

continuous on [0, 71--; J. 

(c) Every positive term series is convergent. 

(d) The singleton set {xJ, for any Xe R, is a 

neighbourhood of x. 
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(e) The function f defined by 

(x) =
2 	n+1 when 	<1 	n  

(n = 0, 1, 2 	 

,f (0) = 

is integrable on [0, 1]. 

2. 	(a) For any two real numbers x and y, prove 	3 

that x— 

(b) Prove that 

—x 
e 	< 1 — x+ 	,x > 0. 

(c) Define a limit point of a subset S of R. Check 	4 

whether 1, 2, 3 are limit points of the set 

[0, 2]. 

3. 	(a) Use Weierstrass M-test to prove that the 

	

°° 	n 

	

series z. 	x converges uniformly in 
n-=.1 

H 1 
[ ' 5] • 

(b) Find the value of a so that 	 4 

sin 2x+ sin3 x 
x-40 	X

3 

is finite. Also find the limit. 

(c) 	Is the set of integers a countable set ? Justify 	2 
your answer. 

4 
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4. 	(a) 	Test the continuity of the function 	 4 

1 	1 
e

x 
— e 

X  
NAthen # 0 

f(x) = 1 l 
x 

_ 
e +e 

1 	when x = 0 

at x=0 

(b) Test for convergence the following series 
	6 

(i)  

(ii)  

1 	vri 
+ 	+ 

4.6 	6.8 

1 	1 
1 — — + — — 

3 	9 

./5 
+ 	 

8.10 

1 
+ 	 

27 

	

5. 	(a) 	Is every uniformly continuous function 	3 

defined on R continuous ? Justify your 

answer. 

(b) Let f : [0, n] 	[-1, l] be a function defined 	3 

by f 	= cos x. Show that f 1  exists and 

continuous on [ 	1]. 

(c) Find Maclaurin Series expansion of the 	4 

function sin 2x. 

	

6. 	(a) Prove that the sequence (Sr) defined by 	5 

3 	 1 
S1 	S1.11 =2— q 	n>1 

' 	- 

is bounded, monotonic and converges. 
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(h) Apply Lagranges Mean Value Theorem to 
the function log(1 + x) to prove that 

0 < [log(1 + x)] 1  — x 1  < 1, .v > 0. 

<AI 
7. (a) Find lim 

r=1 (2n +r)-  

(b) Identify the interval in which the function 
f on R defined by 

(x) = 15—x +2x2 —x3 

is decreasing. 

(c) Let f : [0, 1] 	R be a function defined by 

1 7  
f (x) = 2x. Let P1  = 0, 

 3,  3, 1} and 

in  1 1 
P'= 	6' 3 —, 1} 

3 	be two partitions of 

the interval [0, 1]. Show that 

L(P2, f) < u(Pi , f). 

5 

4 

3 

3 
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•4, 201.1 

lIruld 

t,'.-9: cm-rircich rcir)tiut 

T7727 : 2 V 
	

3.1-ftiq,c1L73i5 	50 

d 	.3i77 	1 3.11-9-.4 	TI77 TI 2 Tst 7 	rif1 W-4/.  

dt1 ,-Irr,p Fq 	wg f - - I 

1. 	d I 	f,d, 7:11 3-71-c71 I '76-17. 3-71ti:t 	10 

cl-)R I *115A I 

2: for 1 x < 3 
(a) f(x)= 

4: for 3 x <4 

qR1 1-110-TTfti7 Thc-1-1 1, x = 2 -7 	 I 

(b) cl 	(x)— sin x, 10, 	7-7-- 'HHE'IM 

7,4 d 	1 

(c) 7-79F-TT.T. 	T7Fr 33.N7R-rtr -6141.  

(d) f*-41-  XE R, 	1ci(1, R77-47 {x}, x I 11,-,745 7fT;171 
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1 	1 	1 
(e) 	_f (x ) = 	\rim 	 < x 	 

7n 	2n+1 	2  

(n 0, 1, 2 	)f (0) = 0 gw 	onfErff Lbri- f 

	

[0, 1] IR -14-tichri-i 	t I 

2. (a) 	ct-;1. 	1R-circich -R.«4{A x h y   ftr-z 	3 

H Y1 11x1 -1Y11 

(b) 	 Rh : 
	 3 

2 
—x e 	<1 — x+ 	,x > O. 

Rt" 34mJA-cciq S 1Tftl:TT f 	fiV(717 -Af77 i 	4 

rch 1, 2, 3 ti+j--t-lq [0, 2] t TaTTT f4S 

ITT-I -1 I 

3. (a) .41Tcr{,7-11M-Lit qui TOTT 	e ftzrZ cb 	4 

n x cf, 2 n 

n=1 
31-fimTur 	t I  

(b) a T t=11 	.0f77 7TiT : 	 4 

a sin 2 x+ sin 3 x 
Inn 

X--40 	X3  

icif*r-dt I 7T—A -4-17 

14.  Li,cf-)k-1411-11: 
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(c) 	iItireWf 	T-Tlfrr74 TTT 1-1 719Pq 	1 ? 	2 

3-11T4 ,37-It 4 T.ft mItcirq 

4. 	(a) 	:kr = 0 'TT 7TR71-1 
	

4 

f(A ) = 

lcIc'T 	11 q;11',1 

(b) .31-5-777T Tift 74-44 74-fifirrY„ : 
	6 

4.6 6J 10 

1 	1 

3 9 -)7 

5. 	(a) 	T:11 R 17. TTft9-1Ti7ff 	1,c-41t-14-11-1 : 4:1dd -bc-1-1 	3 

ftr 	Ic11t ? 	 I 

(b) 	1i 	1k f 	n- ] 	I I. 1], f (x) = Cos x 	3 

	

(ITIfEM 7cF99 	 fEr f I 31-F#T- 

- 1,1J 11-{ Ti79.  tI 

(c) sin 2x 	1 	IiI1kT tlt -517417 711ct -c*111 I 
	4 
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6. (a) #175 -1-177 	s1 = -23- , sn+, =2- Sp  , n >1 	5 

T-T1 41t-I-FRF7 31191-1 (S11) 7Wr-q7, 	t 

31-5-74-Tur ch.tcl I t I 

(b) 	'-h -f log(1 +x) 	t1:11,71. 1:1T 7q.  4-H-1 747 	5 

0

-ftcr-4 	rch : 

< [log(1 + x)] 1  —x -1  < 1, x > 0. 

7n 

7. (a)n—>c-) 	3 	i41 AV, I 	 4 
r=1 (2n r) 

(b) 	 R 1=R 

(x) = 15 — x +2x2  —x3 -gm LiroTrfq-d 	 

	 t I 

(c) 4-11-1 	f: [0, 1] 	R, 	f (x) = 2x -gl-Tr 	3 

Ft1-1TFEM 	Qt.! t   	= {or -31-, 	, 1} 

1 2 
3-fR 	1-37, =-- 1(  , 	1} 	[0, 1] "k 

citTrA7 t I fq-Tfil7 on L(P2,f ) < u(Pi,f ). 

3 
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