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BACHELOR'S DEGREE PROGRAMME 
(BDP) 

Term-End Examination 
015 3 2 

December, 2015 

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. Use of calculators is not 

allowed. 

1. 	Are the following statements True or False 	? 

Give reasons for your answers. 	 10 

(a) Every finite set is an open set. 

(b) lim (x — 1) tan 
X -->1 

1  =1. 
x — 

(c) The function f defined on R by 

f(x) = x + 3 I has a local minima at x = — 3. 
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(d) Every Riemann integrable function is not 

necessarily differentiable. 

(e) If Jim u n  = 0, then the series E ur, is 
n--►  00 

n=1 
convergent. 

2. (a) Using the principle of induction, show that 

I sinnx I .1-1 I sinx I,Vxe RandVne N. 4 

(b) Find the least and the greatest values of the 

function f defined by 

f(x) = 3x4  — 4x3  + 6x2  + 36x — 5 

on the interval [0, 2]. 	 4 

(c) Check the convergence or divergence of the 

following series : 	 2 

E  (-1)n  cos 2nx 

n2  
n=1 

3. (a) Find the Maclaurin's series expansion of 

the function, cos 3x. 	 5 
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(b) Using Weierstrass M-test, show that the 
00 

series(n3  + 1) xn  converges uniformly E 
n=1 

in r_ 
L 3 ,  3 • 

(c) Show that the set B = {x I x2  > 21 is 

non-empty and bounded below. Is it bounded 

above ? Justify. 

4. (a) Find the upper and lower integrals 

of the function f defined by 

f(x) = – 2x, 	x e [1, 3]. 

Is f integrable over the interval [1, 3] ? 

Justify. 	 5 

(b) Show that the function f defined on R by 

{  3x 	
1 

2  cos — 	when x 0 
f(x) = 	2x 

0, 	when x = 0 

3 

2 

is derivable on R but f' is not continuous at 

x = O. 	 3 
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(c) Examine the following series for convergence : 2 

n 
n – 3 

 

3n + 1) 
n = 1 

5. (a) In the following cases, check whether the 

given sequence, (an) satisfies the property 

given alongside. 4 

(i) a n = 	 
n 

 is monotonic. 
n2 +1 

(ii) an  = 1 + 1 
	1 

+ 	+ +—n 
1 
 is Cauchy. 

1! 	2! 

(b) Show that the function f given by 

f(x) = 	1 ,exE1-2,4 
(x + 2) 

is continuous but not bounded in ] – 2, 2 . 	4 

(c) Give an example of an infinite set with finite 

number of limit points, giving justification. 	2 
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6. (a) Find the limit as n ->00 of the sum 

+ s 	 + s - m - + sin — 	m 
1 [ . rc 	

sin 
	. 2n7c 

 j. 	4 

(b) Evaluate the following limit if it exists : 	3 

4x3  

(c) Let A and B be any two subsets of X and 

f : X -> Y be any function. Show that 

f (A n B) c f (A) n f (B) [1] 

where f(S) = {f(x) : x E S} for any subset 

S c X. Also give an example showing that 

the reverse inclusion in [1] may not hold for 

f(x) = x2 . 	 3 

7. (a) Test the following series for convergence : 	4 

2.4 
+ 

2.4.6x 
 + 

2.4.6.8
x

2 +...(x>0). 
3.5 	3.5.7 	3.5.7.9 

n n n 

lim 
x->0 tan 3  x + tan x - x 
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1 
(b) Show that the function sin — (x # 0) is 

continuous but not uniformly in 10, 21 . 	3 

(c) Find the value of a E R for which 

(3x + 4) (x —1) (2x + 1) 	. 
hm.  exists. 
x-*o 	ax3  + x — 4 
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10 

() 31" 	tfitRiff    t I 

	

lim (x — 1) tan 	1   =1 . 

x —1 

(TT) f(x) = I x+ 3 I qiti It 7 14iti-TTIEM tbOR.  f 

	

x = — 3 tfT 	P-TTP4 	t I 
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(Er) 7f 7€#  	T 414-11.1 	1.no-f14.4 Ino-1 

t 
00 

lim un  = 0, 	E u n 3I1IRTRel 
n->00 

n=1 

2. () aTTIP:R. 	-gaff chi , tur-47 fh 

I sin nx 1 5- n 1 sin x 1,VxE Ra*VnE N. 4 

(13f) 3T-4(Ta [0, 2] V{ 

f(x) = 3x4  - 4x3  + 6x2  + 36x - 5 

giki tritetrd th-FR.  f i 	C xT 3 	1-11-1 1-1 1:17 

411c1 	I 	 4 

(TT) -1 4-1 fc 	l ft(d 41:41 	3TNTERuT 3T944r aTquk-gr 

*'11-4R : 

z  (_1)n  cos 2nx 
• n 2 

n=1 

3. () t4 4 cos 3x 	etril 	 s*Ift 	 

*r11-4I 	 5 
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<114 	m-trftuur AST c4 	form f 

E (n3 +1)xn, [ 3 , — 1 	1 1 	. )(1 1-11.1C1: 

n=1 

alThwur 4.A 	I 

(TT) tqlT4R 	B ={x  I x2  > 2} aTFM t 331-{ 

4l 	trfc4Z 	wr 	4,qk trit-oz 	? 
W-A-R 

4. () f(x) = 2 — 2x, V x E [1, 3] gRI tribTfrEfff th—dR. 

 dkiR a* AIR tigichci WM *If4R I mfr f 

*al-M.  [1, 3] iT( t1HIct 1 fl 	4 ?3 *ti-47 I 	5 

(13) ff R 

	

3x cos 1 	q-4 x # 0 
f(x)= 	2x 

0, 	Taf x = 0 

tritiTTRfff th—d-4 f, R tR 	 "kg.  
f', x = 0 ITT 	t I 	 3 

3 

2 
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(TT) afRutur* 	PHRif-Zgd auftpiaAr.-4R : 2 

n — 3 
3n + 1 

n=1 

5. 	 ITTIT 4, Ai-ci -t-r77 	TrzfT 

atiTii (an) Tri2T 	10, TR Tivii 	TigtZ 

chtc11 t TIT -lei I 
	

4 

(i) an  = n 	 I 
n 2 + 1 

T*-REZ  

1 	1 	1  A A 
(ii) a n  = 1 + 	 chi4 

1! 	2! 	n! 

1  
NO 	 C. 	f(x) = 	„,Vxe]-2,2[ qRI 

(x + 

qei I TRITth—dR.  f tiddt 	—2,2[1414 

	t I 	 4 

(1-0 41411 	34t tritRra-  (4(9e4i ellc) 3r4a. 	 

Tifga 3c16(ul - 11-4l I 	 2 
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6. (w) zh.rirm. 	Fsin  _7( + sin  an + + sin  2n7c1 

	

n n 	n 	 n 

	

t~ +il gild ttrA 	n -> cot I 	 4 

(w) rHrrlrtd 	HI w 	 34Prm. 	ict>1 

•  

Itc-41 4)-1trr-AR : 3 

lim 
x-o tan 3 X + tan x - x 

(-ii) 1:1Ti #11-4 A 311K B, X 	41i 	d4tit-c44 

1 -RUTiRi* 

f (A n 	c f (A) n f (B) ... [1] 

	S C X* I.C.R 

f(S) = {f(x) : x E 

*cr* dcWul giki 	ift turFf fix) = X2  * 

rM ~ TEF*1 ([1] 	3T-d, 	 I 	3 

7. () aIRTUPT 	 .1 4-1 (d *ft 	•TIT'4 
4 

2.4 2.4.6 2.4.6.8 
x + 

2 x 
	+... (x > 0). 

3.5 3.5.7 3.5.7.9 
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tUr$7ff 1:5-0-4 sin —1  (x 0) .1c1c1  

[0,2[4 	I*1 1-11-1c-1: (III 	t t 	 3 

(IT) a E R 	Ta.  "If77 -DT* c-R 

(3x + 4)(x —1)(2x +1) 
lim 

t 	 3 

ax 3  +x — 4 
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