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 MTE-09  

BACHELOR’S DEGREE PROGRAMME 

(BDP) 

Term-End Examination 

June, 2022 

 

ELECTIVE COURSE : MATHEMATICS 

MTE-09 : REAL ANALYSIS 

Time : 2 hours Maximum Marks : 50 

  (Weightage : 70%) 

Note :  Attempt five questions in all. Question no. 7 is 

compulsory. Attempt any four questions from 

questions no. 1 to 6. Use of calculators is not 

allowed.  

 

1. (a) Show that Rn(x), the Lagrange’s form of 

remainder in the Maclaurin series 

expansion of sin 2x, tends to zero as n  . 

Further obtain the Maclaurin’s infinite 

expansion of  sin 2x. 5 

(b) Check whether or not the sequence (an), 

defined by 

 a1 = 
3

4
,  an+1 = 2 –  

na

1
,  n  1  is 

 (i) bounded, (ii) monotonic, and  

(iii) convergent. 5 
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2. (a) Draw the graph of the function f, defined by 

f(x) = [2x] + |x – 3|,  x  [2, 4]. 3 

(b) Using Weierstrass’ M-test, show that the 

following series converges uniformly : 4 

 ,xn n3

1n




  x  








4

1
,

4

1
–  

(c) Find a and b such that  

 






 

 30x x

bxxtana
lim  exists. 3 

3. (a) Check whether or not the function f, 

defined by  

 




 


,irrational isx,0

rational isx,5
)x(f   

 is integrable on [0, 4]. 4 

(b) Use the  –  definition to show that  

 0
x1

x–1
lim

1x













. 3 

(c) Show that : 3 

 sin x > x – 3x
6

1
,  x > 0 
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4. (a) Test for convergence, the series 

 
 1n

 








 1–n–3n 33 . 3 

(b) Find the limit as  n  ,  of the sum 

 
3

2

3

2

3

2

)1–n3(

n
...

)2n2(

n

)1n2(

n

n8

1






 . 3 

(c) Show that the function f : R  R, defined by  

 f(x) =  ,xa i
i

n

0i




  ai  R,  

is uniformly continuous over [a, b]. 4 

5. (a) Let  f : R  R, be defined by  

 





















0. x when,0

0 x when,
x

1
cosx

)x(f
4

 

 Show that f(0) exists. Also find its value.  5 

(b) Obtain the values of x for which the series  

 ,
n4

x

)2–n4(...642

)3–n4(...531 n2

....

....

  (x > 0) 

is convergent. 5 
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6. (a) Check whether or not the function f, 

defined by f(x) = |1 + sin 2x|, is periodic. 2 

(b) Show that the function f : [3, 5]  R, defined 

by f(x) = 
3–x4

]x[
, where [x] denotes the 

greatest integer function, is discontinuous at 

a finite number of points. 3 

(c) Let f and g be two real-valued functions 

defined on [a, b] such that f is Riemann 

integrable, g is differentiable and g(x) = f(x) 

for all x  [a, b]. Show that : 5 

 )a(g–)b(gdx)x(f

b

a

 . 

7. Which of the following statements are true ? 

Give reasons for your answers.  10 

(a) Every countable set is an open set. 

(b) Every subsequence of a divergent sequence 

is divergent. 

(c) If the sum of two functions is continuous, 

then each of these functions must be 

continuous. 

(d) If a function f : [a, b]  R is continuous on  

[a, b] and derivable on ]a, b[, then  f(a) = f(b). 

(e) If (fn) is a uniformly convergent sequence, 

then (fn) is pointwise convergent.  
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 E_.Q>r.B©.-09  

ñZmVH$ Cnm{Y H$m`©H«$_ 
(~r.S>r.nr.) 

gÌm§V narjm 

OyZ, 2022 

 

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§. 7 A{Zdm`© h¡ & 

àíZ g§. 1 go 6 _| go {H$Ýht Mma àíZm| Ho$ CÎma Xr{OE & 

H¡$ëHw$boQ>am| Ho$ à`moJ H$s AZw_{V Zht h¡ & 

1. (H$) {XImBE {H$ sin 2x Ho$ _¡Šbm°[aZ loUr àgma _| bJ«m§O 

ê$n H$m Adeof Rn(x) eyÝ` H$mo AJ«ga hmoVm h¡ O~ 

n  . AmJo sin 2x H$m _¡Šbm°[aZ AZ§V àgma àmßV 

H$s{OE & 5 

(I) Om±M H$s{OE {H$  

 a1 = 
3

4
,  an+1 = 2 –  

na

1
,  n  1 

 go n[a^m{fV AZwH«$_ (an) (i) n[a~Õ, (ii) EH${XîQ> Am¡a 

(iii)$ A{^gmar h¡ `m Zht & 5 
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2. (H$) f(x) = [2x] + |x – 3|,  x  [2, 4] 

  Ûmam n[a^m{fV \$bZ f H$m J«m\$ ~ZmBE & 3 

(I) dmBEñQ´>m©g M-narjU H$m à`moJ H$aVo hþE {XImBE {H$ 

{ZåZ{b{IV loUr EH$g_mZV: A{^gaU H$aVr h¡ : 4  

 ,xn n3

1n




  x  








4

1
,

4

1
–  

(J) a Am¡a b Bg Vah kmV H$s{OE {H$  

 






 

 30x x

bxxtana
lim   

H$m ApñVËd hmo & 3 

3. (H$) Om±M H$s{OE {H$  

 





 


, h¡An[a_ò

 h¡n[a_ò

x,0

x,5
)x(f   

  go n[a^m{fV \$bZ f,  [0, 4] na g_mH$bZr` h¡ `m Zht & 4 

(I) `h {XImZo Ho$ {bE {H$ 

 ,0
x1

x–1
lim

1x













 

  –  n[a^mfm H$m à`moJ H$s{OE & 3 

(J) {XImBE {H$ : 3 

 sin x > x – 3x
6

1
,  x > 0 
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4. (H$) loUr 

 
 1n

 








 1–n–3n 33  

  Ho$ A{^gaU H$s Om±M H$s{OE & 3 

(I) `moJ\$b 

    
3

2

3

2

3

2

)1–n3(

n
...

)2n2(

n

)1n2(

n

n8

1






   

 H$s gr_m n   na kmV H$s{OE & 3 

(J) {XImBE {H$ 

    f(x) =  ,xa i
i

n

0i




  ai  R 

 Ûmam n[a^m{fV \$bZ f : R  R,  [a, b] na 
EH$g_mZV: g§VV h¡ & 4 

5. (H$) _mZ br{OE f : R  R,   

 





















0 x ,0

0 x ,
x

1
cosx

)x(f
4

~O

~O
  

  go n[a^m{fV h¡ & {XImBE {H$ f (0) H$m ApñVËd h¡ & 
BgH$m _mZ ^r kmV H$s{OE & 5 

(I) x Ho$ dh _mZ àmßV H$s{OE {OZHo$ {bE loUr 

    ,
n4

x

)2–n4(...642

)3–n4(...531 n2

....

....

  (x > 0) 

 A{^gmar h¡ & 5 
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6. (H$) Om±M H$s{OE {H$ f(x) = |1 + sin 2x| Ûmam n[a^m{fV 
\$bZ f AmdVu h¡ `m Zht & 2 

(I) {XImBE {H$ f(x) = 
3–x4

]x[  Ûmam n[a^m{fV \$bZ 

f : [3, 5]  R, {~ÝXþAm| H$s n[a{_V g§»`m na Ag§VV 

h¡, Ohm± [x] _hÎm_ nyUmªH$ \$bZ H$mo Xem©Vm h¡ & 3 

(J) _mZ br{OE f Am¡a g, [a, b] na n[a^m{fV Xmo dmñV{dH$ 
_mZ \$bZ Bg àH$ma h¢ {H$ f ar_mZ g_mH$bZr`  
h¡, g AdH$bZr` h¡ Am¡a g^r x  [a, b] Ho$ {bE 
g(x) = f(x) & {XImBE {H$ : 5 

 )a(g–)b(gdx)x(f

b

a

 . 

7. {ZåZ{b{IV _| go H$m¡Z-go H$WZ gË` h¢ ? AnZo CÎmam| Ho$ 
H$maU Xr{OE & 10 

(H$) àË`oH$ JUZr` g_wƒ` EH$ {dd¥V g_wƒ` hmoVm h¡ & 

(I) EH$ Angmar AZwH«$_ H$m àË`oH$ Cn-AZwH«$_ Angmar 

hmoVm h¡ & 

(J) `{X Xmo \$bZm| H$m `moJ\$b g§VV h¡, Vmo BZ_| go àË`oH$ 

\$bZ g§VV hmoZm Mm{hE & 

(K) `{X H$moB© \$bZ f : [a, b]  R, [a, b] na g§VV h¡ 

Am¡a ]a, b[  na AdH$bZr` h¡, Vmo f(a) = f(b). 

(L>) `{X (fn) EH$g_mZV: A{^gmar AZwH«$_ h¡, Vmo (fn) 

q~Xþe: A{^gmar hmoJm & 


