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BACHELOR'S DEGREE PROGRAMME 
(BDP) 

Term-End Examination 
1:1-7..._.3F) I 	

June, 2016 

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. Answer 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. 	 5x2=10 

(a) 0 is the supremum of the set 
{ - n : n is a natural number}. 

(b) A necessary condition for a function f to be 
integrable is that it is continuous. 
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2. 

(c) 

(d) 

(e) 

(a) 

The greatest integer 

R is derivable in 

lim 	cot x does 

function 

the interval 

not exist. 

(7c 

of Mathematical 

is convergent. 

[-1 
2 4 

[x] defined on 

Induction, 

It 	It 
-> - X -- 

2 	2 

The series 
nZ 

Using the Principle 

show that 

1 + 3 + 5 + 7 + + (2n - 1) = n2, V n E N. 

(b) Show that the function f : [0, 1] -4 R 
defined by 

11 	when x is rational 
f(x) = 

 

is not Riemann integrable. 	 4 

(c) Show that the function 

f(x) = I x - 5 I + x2  + 3x + 10 

is continuous but is not differentiable at the 
point x = 5. 	 3 
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co 7n 

(3n + 1) ! 
n=1 

00 

1 

n=1 

(i) 

3. (a) Show that the sequence (fn) where 

fn(x) = 	 x e [1, .[ is uniformly 
1 +2ne 

convergent in [1, .4. 

(b) Check whether the following sequences (s n) 
are Cauchy, where 

(i) sn =1+2+3+...+n 

4n3  + 3n  (ii) 
sn  3n + n2  

(c) Check whether the function f(x) 1  is x) = cos —
x 

uniformly continuous on the interval JO, 1[. 
Is it continuous on the same interval ? 
Justify. 

4. (a) Show that the union of two open sets is an 
open set. 

(b) Verify Inverse Function Theorem for finding 
the derivative at a point y o  of the domain of 
the inverse function of the function 
f(x) = cos x, x E [0, 7C] . Hence, find the 
derivative at yo. 

(c) Test for convergence the following series : 	4 

3 

4 

3 

3 
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5. (a) Define a compact set. Check whether the 

set of integers is compact or not. 	 2 

(b) If a + b + c = — 4 and 4a + 2b + c = 6, then 
show that both the roots of the quadratic 
equation axe + bx + c = 0 are real. 

(c) Using Taylor's Theorem, prove that 

x2 x4 , 
+ 	V XE R. 

2! 	4! 

6. (a) State the second mean value theorem of 
integrability. Verify it for the functions 
f and g defined on [1, 2] by fix) = 3x and 
g(x) = 5x. 

(b) Test the following series for absolute and 
conditional convergence : 	 5 

00 

(i) E E1)n 
3n+1 

n=1 

00 E  sin nx 
n3  

n=1 

4 

4 

5 
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7. (a) Prove that there is no rational number 
whose square is 6. 3 

(b) Check whether the following functions are 
continuous or not at x = 0. Also, find the 
nature of discontinuity at that point, if it 
exists. 4 

- 2 x 

(i) f(x) = 
1 

1 
X 

, x 0 

, x=0 

X
2 + -1 x<_0 , 

(ii) f(x) = 
3 

- (X3  -F 	 ) x>0 , 
3 

(c) Examine the function f given by 

ME) = (x - 8) 3  (x + 3), x E R 

for extreme values. . 
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1. 	 WaR ?iWf. 	3T21-4T aTART ? 3174 

3714 chitin WM-47 I 	 5x2=10 

(•) 0 titmclei I n : 	3FT-tft 74EFT t 

dmciet) t I 

(ii) Tb—eq f wiltho-fiti  	fe.R alit414 Ara-414 

ticm t I 
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(TT) R Izikeird +MIN VW TFUR DO, aiMUU 
[1 ,731 1 argwetzt t 

	

(71)  lirn cot x 	Tei 	 
71 

-> - X - - 
2 	2 

auft E (:) I1  aftet t 
n=1 

2. () 	 alTTP:R -1444 w 	, -Rum -1* 
1+3+5+7+...+(2n-1)=n 2,VnEN. 	3 

Rti 1i 

f(x) = { 
	74 30:aft 

2 	x 3icr1=0:14 

1 

TKT *gaff 1:FF-4 f : [0, 1] 	R 	 

 	t I 	 4 

(Tr) forTF th—dR- 

f(x) = I x - 5 I + x2  + 3x + 10 

jinn i 	-s x = 5 3T 4t Ter t I 	3 
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3. (*) tiaTIR 	313-*-1T (fn), [1, .[ 

(TO 

(T) 

aii*Firfr t, w l fn(x) = 
1 + 2nx 2 XE  11 ' cei' 

tri'A i*i 	rMR aTTOT (sn) cnik zfr 

Ter, 116 
(i) sn =1+2+3+...+n 

(ii) sn  = 
4n3 +  3n 

3n3  + n2  

'TN *INR 	TM.  f(x) = cos 1  , aTmuF 

10, 1['1   7iT Rt I WI 7 
aTmuF 1TKkictn t ? 	WAR 

forqR   'Rxr*z4 

tic I 	CI

t  

	

*I NR 	th-Fq f(x) = cos x, x E [0, rd 

31PdRiT .175-aq 3riff 	 yo 	3T4We7 

cht4 	:zrr TIT 31fTATT 

	

41   t ard74, y0  3T-4*---e7 Ta- 

*rNR 

144.1 	 41irali aTkErpir i 	: 	4 

(i) 

n = 1 
Ld (3n +1)! 

7n 

00 

(ii) 1  

h.d n Vlog n 
n = 1 

4. () 
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5. tributird 	l I 'q-t9.  Alf:=A7 

1'     TiO 	Tef 	2 

(111) zft a + b + c = - 4 aftK 4a + 2b + c = 6, 'ff4 

f4;317R f* tab u/ tofIchtui axe + bx + c = 0 

TO' 	 4 

	

(IT) ?.Mt -srkzr TT WhTI cm 	 RIZ *P4R 1i 

X
2 X4 

COSx5..l.--+— V XE R. 	 4 
2! 	4! 

6. ()  

	

	faCfli 1  T 	 r WaT4 

tN7 I f(x) = 3x 3tIK g(x) = 5x TKT [1, 2] 

	

1:Fa4 f 311K g 	r 	tictii 

fit, I 

(13) Pt4T Tred-Etz fur * i Pi-iroRgo 
Witrzil*. 	*tr4R : 

00 

(i) 	(-1)n 	5  
3n +1 

n=1 

E  sin nx 

n3 
n=1 
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7. () i1 i"00ft k:fi r Tigzri 	f t 
1141:1-*1 -44 6 t I 
	

3 

(w) 	%rPARfi Pi-i1 	ZiRsid thFq x = 0 TrKfldd t 

err -le I -37 1.-sag 	 aTf4r 

dtichl 1:EiWT 	-ra-  *1-NR 
	

4 

1/2 — x — A17c 
x 
	, , x 0 

(i) f(x)= 
1 

x2 + 1 
3 

(ii) f(x) = 
(x3 4. 1)  

3 

, X = 0 

, x<_0 

, x > 0 

(Ti) wm   f(x) = (x — 8)3  (x + 3), x E R 

TKT 1TR th-Fq f*f q19.  W4R I 	 3 
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