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Note : Attempt five questions in all. Question No. 1 is 
compulsory. Do any four questions out of the 
Questions No. 2 to 7. 

1. 	Are the following statements True or False ? Give 10 
reasons for your answers. 
(a) The function f (x)= x2  + Ix1 is differentiable 

at x= —1. 

( 
1 

 (b) Every sub sequence of the sequence 2 n 

is convergent. 
(c) Every infinite set is an open set 
(d) On the curve y = x 2 + x +1, the chord 

joining the points whose abscissae are x=2, 
x =4 is parallel to the tangent to the curve 
at the point whose abscissa is x=3. 

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

(b) 

(c) 

Prove that every strictly increasing 
function is invertible. 

an  
Show that the sequence —n  ( 

where (an) is a bounded sequence. 

Prove that the sequence (fn (x)) 

onto 

is convergent 

where 

2 

3 

5 

nx 
not 	uniformly fn 	(x) = 1 + n2 X2 	is 

convergent in [ –1, 1] 

3. (a) Show that the set Z = 	: x is an integer) is a 
closed set. 

(b) Check whether the function f (x) = sinx + cos 
x has an extreme value in the interval 
Prr, 271. 

lim (x-2 y 
(c) Evaluate x –>00 x+3 ) 

4. (a) Obtain the value of x for which the series 

N., 1.3.5. 
2.4.6. 

   

(4 n-3) X2n  

(4 n-2) .  4n 

   

   

    

is convergent. 
(b) Use the principle of mathematical induction 

to show that 12 + 22+ 32+ 	+ n2  

n (n+1) (2n+1) 
6 	

, n being natural number. 
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5. 	(a) Prove that the function f defined by 	4 

f (x)= 
4, when x is rational 

- 1, when x is irrational 

is discontinuous at every point in R. 

(b) Prove that 	 4 

	

x2 	 x2 

2 (1+x) < x - log (1+x) < —2 
(x < 0) 

(c) Prove that the function f defined on [0, 1] by 2 

2n x when  1 < x 	1-,n= 1, 2, 3.... 

	

f (x)= 	 n+ 1  
0 when x = 0 

is integrable on [0, 1] 

6. 	(a) Let f and F be two real - valued functions 	5 
defined on closed interval [a, b] such that f 
is Riemann integrable, F is differentiable 
and F'(x)=f (x) VXE [a, b]. Show that 

Ja f( x )  dx = F(b)-F(a) 

(b) Prove that between any two real roots of 	3 
sinx = e -2x, there is at least one root of 
cosx+2 e -2x=0. 

(c) Show that the function f (x) = Isinxi is a 	2 
periodic function with period Tr. 
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7. 	(a) Test the conditional convergence of the 

series 1— 1 	1 	1  
2/ 3 	3/ 3 	4 3  

	

2/ ± 2/ — 2/ 	 

4 

(b) Use integral test, to test the convergence of 	3 
the series 

cc 1 

n=2 n (logn)2  

(c) State Bolzano-Weierstrass Theorem for sets. 	3 
Apply this theorem to find out whether the 

1 
set — : n is a natural number J has a limit n 

point. 
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RIT:61-9 

t-111c4 ZEITRT eh itichi-1 

"ciftaTT 

.kl:ITER, 2011 

~II u l l 

: awircien Pik) gut 

wig : 2 iu 	 3TAW-d1T 34-  : 50 

: 	T7 ea so, 	1 3T1-4-41-4 t I SR/ Ti 2 4 
7 7:)z ft-4'W VF*.  dri< q0r40 

1. 	F-1 -Irrsfigc1 	TIT 3-7T:1? 311:143tIti 	10 
cnitui 	 7 I 
(a) t1 f (x) = x2  + x = —1 717 31q*047:111 

(b) arf*-1:1 	 3i-firmft t 

(c) -5A .W 3171-{fgru 	fa-iuf t 
(d) a 	 y = x2 -Fx+1 'TT 	 9i7 

x = 2, x=4 t, #71.4 	-f-4s 
. (51"k t-1 4-11-111t taltfq7MT IP x=3 

cut 

(e) LhOl f . -1 4-11110-11 41 @;*f-o7 ati-arzi qr(-1.4q 
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2. (a) 2 ft  7tiliN 311- 1t* Lorsi 

't oe-Acwi 144 	I 

(b) fit -F"' 3T1T1:f VI-1n  

t 
I 3-Tfimt t, \Ilit (an) 3 

c,r) ITITWZ 31-1Wr1 	I 

(c) (fn (X)) 	1W 3ITT 14 5 
nx 

fn (x)=  1 + n2  X2  

'971 t I 

 	3 

[ —1,1] -14 	31f9-Mlt 

3. (a) f"‹.4gT-4 	wiccv4 Z = Ix "Erf* : x 

7, 	kPA-cciq t I 

(b) (x) = sinx + cos x WI 3 i 	ff TF-07 f 
31-7.{T" 	[•, 27r] g mR41 t 71-1 t I 

(c) I 
4 lirn( x-2 lx 	

.W-7  x —>00 

4. (a) x W 7Z" 1:117 SAKI 	-.-1177 f"A"-{it ir) 	Oft 
1.3.5. 	(4 n-3) 	x2n  > 0) (x 

6 

2.4.6. 	(4 n-2) 4n 

4 

alfimt t 1 

(b) 4 1 	IC11 44 3TirriTi 	-1q 1-1 gRi fq7§177 

n (n+1) (2n+1) 
12 + 22 + 32+ 	+ n — 6 
Wen -57ftWTItafft 1  
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5. 	(a) 

(b) 

(c) 

4 

4 

2 

tha W77 

f (x)= 
{ 	4, Aitx "catZf* 

—1, 	Tx tift*i 

14 'TAW f41 17T 34-#.0 t 
-rW 

x2 . 

gRI trftinfrsd,fR 

flog W-77 

x2 
< x — log (1 + x) < 	(x < 0) 2 (1+x) 

fq4 

f (x) = 

fw [0, 1[ TR 

1 2nx As1 	 2, - < x 	—,n=1, 	3.... 
n+1 

0 	Aci 	x=0 

4'o-1 f [0, 1] 1:7 	 t 

6. 	(a) 'RR 	f and F Tip 3T7.{1.  [a, b] 1:10f{iTifird 	5 
t 74 ciR-circicn-Tfri 410-1 t fq.74 	f 	 
	t F 3TqW-0-47 t at{ 
F'(x) =f (x) v XE [a, b]. 

?IMFfi fab f(x)dx =F(b)—F(a) . 

(b) #1-4 'Wif-A7 sinx = e 2x, i 	q tt-ci Net) 	3 
to .  t 	cosx+ 2 e -2x =0" -T ‘WTT Wgr 

-crW 1-1,0 	 t 

(c) tu-R 	Lhc.11 f (x)= 	airdtfftW ira 	lot 	2 
aTrdt 4r1-1 t I 
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7. 	(a) 3171ft 1 	
+ 1 	1   t 	4 

	

3 , 	4,  - 

*T atmtur 	i -4-1--A-R 

1 
(b) t-Hilcho ITtkiuTltl tizrft 

n=2 n (logn)2 
	

3 

3-TriTt:rtur 	4r-ci .Wq71 

(c) Tri3Q .k 	ci4,4-1 311:17 	-P-1-ff 	3 

q11-,TR 	7:r ;iiq 'Wf 7:1'17 	1MT c..14i 	"FT 

set { 1 
	i— : n s a natural number} 	 

t 711 -5e I 
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