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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) Field A = { a + bi  a, b E Q } of complex 
numbers is an ordered field. 

(b) The sum of two discontinuous functions is 
always discontinuous. 

(d) For the function f (x) = x3  — 6x2  + 11x — 6, 
there exists a point c E 1, 3 such that 
f' (c)= 0. 

(e) The function f : [0, 1] R defined by 
f (x) = 10 is not Riemann integrable. 
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2. 	(a) Represent 2+ 	geometrically. 	 3 

(b) Test the absolute and conditional 3 

convergence of the series 
vc°  (-1)n  

n=1 3n+5. 

(c) Show that the equation x3  — 2x2  + 5x 
	4 

—12 = 0 has a root which is a positive real 
number. 

	

3. 	(a) Check whether the sequence ( fn  (x)) is 	3 
uniformly convergent over the interval 

[0, 1], where fn(x) — 2x+1 
n 

(b) Find the greatest value of the function 	4 
f (x) = x4  — 2x3  — 3x2  + 4x +7 over the 
interval [0, 1]. 

(c) Applying mean value theorem, show that 	3 
e3  > 4. 

	

4. 	(a) Prove that the set {-3, 
6
3, 

7
3 

5
,...} is a 	2 

countable set. 

(b) Show that every convergent sequence is 	3 
bounded. Is the converse true ? Justify your 
answer. 

MTE-09 	 2 



f (x) = 9, if x is an irrational number 1 

7, if x is a rational number 

(c) Let a function, f : R -> R be defined as 	5 

show that f is not continuous at any a E R. 

5. 	(a) Show that Um 7 n5+3 n2+9 - 0 
n -40° 2 n6 + 7n+ 1 

(b) Show that [0, 1} U -5 -3 —10 is a closed 
9 	7 

set. 

2 

2 

(c) Find 
lim 

n-400  
r=1 (3  n-02  

3 

(d) Let f : [0, 1] 	R be a function defined by 	3 

1 
f (x) = x2. 	Let Pi  = {0, -4-, 	1} and 

P2= 
 I
, 1 1 1 
L', 	1} be two partitions of the 

interval, [0, 1]. Evaluate U (P1, f) and 
L (P2  f) and compare their values. 
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6. 	(a) Discuss the convergence of the following 	6 
series : 

(i) 	1+2x +22  X2  ± 23  X3  + ....(X>0) 

Vn4 +1 —  -44-1  
(ii)  

n 

1x 2 3x4 5x6  

(iii) 3
2 

52 72 

(b) Examine the continuity of the function 	4 

[x]  
f: [3, 5] —>R defined by f (x)= 5x-2  , where 

[x] denotes the greatest integer function. 

CC 	 1 
7. 	(a) Test for convergence the series n=1  (2+11)10 	

3 

using Cauchy's integral test. 

(b) Find the Maclaurin series expansion of the 	3 
function, e —3x. 

(c) Using first mean value theorem of integral 
calculus, show that there exists c E [3, 5] 

49 
such that f (c) = 3 , where f (x) = x2. 
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7f.t.1.-09 : cu,F-circict, rcik)(;qui 	
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TO.  eik TRY 6TH 	/ Mql q45q1 1 3119—d4 t 
5041 ‘11.&-11 2 # 7 	Viz' 5/Ye 

(-1, (-?d wr TR-77 	957 37-/-rf-M-  167 e- / 

1. 	14--t1 1 roc( -4 A 	-w2T9-  F/Fit 3 	10 

37F/WI al-74 ,iit& f GbRur 
(a) \-1 rzrl 4&se-ilA 	A = { a + bi  I a, b e Q 

	 ftr.ff t? 

(b) 	th—dt q)4i -71T 	t 

(c) 7-3  n  3*-ft 

	

	
aTf 	Ticy t ? 

n=1 2 n+9 

(d) 410-1 f (x)= x3  - 6x2  +11x - 6 •k fti ra-> 

11, 3 [ f 31117 	t fq-fl* 	 

f' (c) =O. 

(e) f (x) =10 gill Li 	roTtsfff Lb 	f : [0, 1] -> R 
t I 
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2. 	(a) 2+   4 fiFITIff .4177 I 	3 

(b) 	 
3 +5 

	

* rik4ki 3117 ITSTrf-d4V aifirgtur 	3 
n n=1 

,stunt W77 I 

(c) f<131-R t*" ti+1 chkut x3 — 2x2 + 5x —12 = 0 	4 

Totar t 	(AR-cif-act) 4(9til t 

3. 	(a) \Ttimi 	L f-* aTTP ( fn (x)) atfft-r {0, 1} TR 	3 

t zfr 	 

fn(x)
2 x + 1 

 t 

(b) 4101 f (x) = x4 — 2x3 — 3x2 + 4x + 7 r atdTIF 	4 

{0, 1} .77 aftr*--d-cr -479 vru 

(c) TITtzf T-Tri 514141 (114L cht4 'kUITRfi e3  > 4. 	3 

4. (a) (14 WAT-0-c4i4 p- „3 3  ...} 	171911T 	2 
5 6 7 

'k1 tc4ti t I 

(b) 	tAW 3111WRI 311-P4 trft44 	t I 	3 

4,zrr 	I 'F40-14 	 t? 3T  d7R 	E 

-11—A7 
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(c) /TR ziliqfg 4)04 f : R —>R 	-F:f 74 	5 

trfrturYim t : 

f 
(x)= { 7, tiR x I:A*4%44 

9, zrk x 1 3ltrt4-zr *§FTT t 

tumftf-*--0-iftaeR 1:17f 	 

5. (a) fq1311-4. 	7n5+3n2+9 
 0 

n —>00  2 n6 + 7n+ 1 

10 1 	 • (b) tINTR ft" {0, 1} U —5  -3- 	 2 
9' 4' 7 	ch 74."  

t-t,:cref t I 

(c)  
hin  3n 

n -300  r =1  (3 n_r) 
	2  Tu 3 

(d) TiTff 	 : [0, 1] —> R, f (x)= x 2. gill 	3 

mrftiTrfErd t I 	t..111 	
1 

= 10, 	, 
1 
 1} 

P2= 
 {

1 1 1 
kJ, 	I} 3T7--ff7T 	[0, 1] 	.q1 

frir7i f I U 	f 	L (P2f) -r  t(''.414)-1  

3-* 34 1-1141 
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6. 	(a) 	Fril-Irri (Act fuT?:4 	3If 9-11 :171 .q-d77 : 	6 

(i) 1+2x +22  X2  -I-  23  X3  + ....(x>0) 

(ii) 
Vn4 + 1 — Vn4  —1  

n 

1x 2 3x4 5x6  
(iii)  32 	52 	72 

[  
(b) f (x) 

= 5 

x] 

2 
-g17T 	 T-F7 4 

x— 

f: [3, 5] —*R 	 \TIT-cf 	•W [x] 

4-11-14-1 	thol 	F-ALIcf .WT-d1 t I 

CO 

	

7. 	(a) VI711- 	W-1111(1 Li( 	WIT 	I 
n=1 (2+n)10  

31-fituTur 	\mit' 

(b) Lbc1-1 e 3x  •Wf Actri)rtql tiff -9-R{ 71Icf7 I 	3 

(c) ti 4-1Ichc1 cbc-1-1 	7211,1 liraFfri -514-4 gRI kgf177 	4 

) 	C E [3, 5]   t fq-tit 

49 	• 
f (c) = —3— , 	f (x) = x2. 

1 
3 
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