
MTE-09 1   P.T.O. 

 MTE-09  

BACHELOR’S DEGREE PROGRAMME 

(BDP) 

Term-End Examination 

February, 2021 

 

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. Attempt any four questions from 

questions no. 2 to 7. 

 

1. Are the following statements True or False ? 

Give proper reason for your answer. 52=10 

(a) The function f  :  R    R defined by  

f(x) = |x – 1| + |3 – x| is differentiable at  

x = 4. 

(b) Every bounded sequence is convergent. 

(c) 2 is a limit point of the interval [1, 4]. 

(d) The function, f(x) = [x] – x, is not integrable 

in [0, 3], where [x] denotes the greatest 

integer function. 
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(e) The function f given by 
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 is continuous in the closed interval, [– 1, 1]. 

2. (a) Find 
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. 3 

(b) Examine whether the equation,  

x3 – 11x + 9 = 0 has a real root in the 

interval, [– 1, 2]. 3 

(c) Find whether the following series are 

convergent or not : 4 

(i) 
n
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7

1–n3




 

(ii) 
n

3–n–3n 22
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3. (a) Does the sequence (3 + (– 1)n) converge  

to 2 ? Justify. 2 

(b) Show that 
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(c) Show that the sequence (fn) where 

,
nx1

x
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  x [2, [ is uniformly 

convergent in [2, [ . 5 

4. (a) Using principle of induction, prove that  

64 is a factor of  32n + 2 – 8n – 9,  n N.  3 

(b) Find  
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(c) Show that the function f defined by  f(x) = 
2x

1
 

is uniformly continuous on  [a, [ , a > 0. 4 

5. (a) Test the series 
2–n5

3
)1(– 1–n

1n




 for 

absolute and conditional convergence. 4 

(b) Sketch the graph of the function, f defined by 

 f(x) = |x – 3| + [x],  x [2, 4] 

 where [x] denotes the greatest integer 

function. 3 

(c) Prove that 
2

5–x )5x(

1
lim



 = , with proper 

justification. 3 
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6. (a) Prove that the union of a finite number of 

open sets is open. 3 

(b) Find the local maximum and the local 

minimum values of the function 

 f(x) = x3 – 2x2 – 4x + 5.  4 

(c) For the function f defined by f(x) = 3x – 2, 

over [0, 1], verify L(P, f)  U(P, f) where the 

partition P is .1,
3

2
,
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 3 

7. (a) Examine the following series for 

convergence : 2 

 

n

1n
3n2

2–n














 

(b) Show that the function f defined on [0, 1] by 

 f(x) = (– 1)n – 1 for 
1n

1


 < x  

n

1
 

 (n = 1, 2, 3, ...) is integrable on [0, 1]. 3 

(c) Show that Rn(x), the Lagrange’s form of 

remainder in the Maclaurin series expansion 

of cos 3x tends to zero as n  . Hence 

obtain its infinite Maclaurin expansion. 5 
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 E_.Q>r.B©.-09  

ñZmVH$ Cnm{Y H$m`©H«$_ 
(~r.S>r.nr.) 

gÌm§V narjm 

\$adar, 2021 

 

EopÀN>H$ nmR²>`H«$_ : J{UV 

E_.Q>r.B©.-09 : dmñV{dH$ {díbofU 

g_` : 2 KÊQ>o  A{YH$V_ A§H$ : 50 

 (Hw$b H$m : 70%)$ 

ZmoQ> :   Hw$b nm±M àíZm| Ho$ CÎma Xr{OE & àíZ g§. 1 A{Zdm`© h¡ & 
àíZ g§. 2 go 7 _| go {H$Ýht Mma àíZm| Ho$ CÎma Xr{OE & 

1. Š`m {ZåZ{b{IV H$WZ gË`  h¢ `m AgË` ? AnZo CÎma Ho$ 
{bE C{MV H$maU Xr{OE & 52=10 

(H$) f(x) = |x – 1| + |3 – x| Ûmam n[a^m{fV \$bZ 

f : R  R,  x = 4 na AdH$bZr` h¡ & 

(I) àË`oH$ n[a~Õ AZwH«$_ A{^gmar h¡ & 

(J) AÝVamb [1, 4] H$m gr_m-{~ÝXþ 2 h¡ & 

(K) \$bZ f(x) = [x] – x, [0, 3] _| g_mH$bZr` Zht h¡, 

Ohm± [x] _hÎm_ nyUmªH$ \$bZ H$mo {Zê${nV H$aVm h¡ & 
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(L>) 
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 Ûmam {X`m J`m \$bZ f g§d¥Îm AÝVamb [– 1, 1] _| 

g§VV h¡ & 

2. (H$) 
3

2

0x x

x–xsecxtan
lim


 kmV H$s{OE & 3 

(I) Om±M H$s{OE {H$ g_rH$aU x3 – 11x + 9 = 0 H$m 

AÝVamb [– 1, 2] _| dmñV{dH$ _yb h¡ `m Zht & 3 

(J) kmV H$s{OE {ZåZ{b{IV loUr A{^gmar h¡ `m Zht : 4 

(i) 
n

1n
7

1–n3




 

(ii) 
n

3–n–3n 22

1n






 

3. (H$) Š`m AZwH«$_ (3 + (– 1)n), 2 H$s Amoa A{^g[aV hmoVm 

h¡ ? nwpîQ> H$s{OE & 2 

(I) {XImBE {H$ 
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(J) {XImBE {H$ AZwH«$_ (fn), [2, [ _| EH$g_mZV: 

A{^gmar h¡, Ohm± ,
nx1

x
)x(f

2n


  x [2, [ . 5 

4. (H$) AmJ_Z {Z`_ go {gÕ H$s{OE {H$  64, 

  32n + 2 – 8n – 9,  n N H$m JwUH$ h¡ & 3 

(I) 
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 kmV H$s{OE & 3  

(J) {XImBE {H$ f(x) = 
2x

1  Ûmam n[a^m{fV \$bZ f, 

 [a, [ ,  a > 0 na EH$g_mZV: g§VV h¡ & 4 

5. (H$) {Zanoj Am¡a gà{V~§Y A{^gaU Ho$ {bE loUr 

2–n5

3
)1(– 1–n

1n




 H$s Om±M H$s{OE & 4 

(I) f(x) = |x – 3| + [x],  x [2, 4] Ûmam n[a^m{fV 

\$bZ f H$m J«m\$ ~ZmBE, Ohm± [x] _hÎm_ nyUmªH$ 

\$bZ H$mo {Zê${nV H$aVm h¡ & 3 

(J) C{MV nwpîQ> g{hV {gÕ H$s{OE {H$   

 
2

5–x )5x(

1
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 =  . 3 
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6. (H$) {gÕ H$s{OE {H$ n[a{_V g§»`m _| {dd¥Îm g_wƒ`m| H$m 

gpå_bZ {dd¥Îm hmoVm h¡ & 3 

(I) \$bZ f(x) = x3 – 2x2 – 4x + 5 Ho$ ñWmZr` C{ƒîR> 

Am¡a ñWmZr` {ZpåZîR> _mZ kmV H$s{OE & 4 

(J) [0, 1] na f(x) = 3x – 2 Ûmam n[a^m{fV \$bZ f Ho$ 

{bE gË`m{nV H$s{OE L(P, f)  U(P, f) Ohm± 

{d^mOZ P, 
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2
,

3

1
,0  h¡ & 3 

7. (H$) A{^gaU Ho$ {bE {ZåZ{b{IV loUr H$s Om±M H$s{OE : 2 

 

n

1n
3n2

2–n














 

(I) {XImBE {H$ 
1n

1


 < x  

n

1  Ho$ {bE $  

 f(x) = (– 1)n – 1 (n = 1, 2, 3, ...) Ûmam [0, 1] na 

n[a^m{fV \$bZ f, [0, 1] na g_mH$bZr` h¡ & 3 

(J) {XImBE {H$ Rn(x), cos 3x Ho$ _¡Šbm[aZ loUr àgma 

H$m b§J«mO ê$n H$m Adeof, eyÝ` H$s Amoa àd¥Îm H$aVm 

h¡, O~ n  .  Bg Vah BgH$m An[a{_V _¡Šbm[aZ 

àgma àmßV H$s{OE & 5 

 

  


