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BACHELOR OF SCIENCE
(GENERAL)/BACHELOR OF ARTS
(GENERAL) (BSCG/BAG)
Term-End Examination
June, 2025

BMTC-133 : REAL ANALYSIS

Time : 3 Hours Maximum Marks : 100

Note : (i) Question No. 1 is compulsory.
Do any six questions from Q. Nos. 2

to 8.

(it) Use of calculator is not allowed.

1. Which of the following statements are True
or False ? Give reason for your answer in

the form of a short proof or a counter-
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example, whichever is appropriate for each

statement : 5x2=10

(a) —2 1s not a limit point of the empty

set ¢.
(b) If (an)nelj iIs a convergent sequence,

o0
then a. 1s a convergent series.
n

n=1
(c) Every continuous function 1S
differentiable.

(d) Every integrable function is monotonic.

(e) The set S ={ 'n EN} 1s bounded

above.
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2. (a) For any subset S of R, show that S is a

closed set. 5

(b) Find the radius of convergence of a

!

: n!
series Ta,x", where @, =—. 6
n
152
() Test the series Zﬁ for
4n° -3n
convergence. 4

3. (a) Show that f(x)=«x® 1is Riemann

integrable on [0, 1]. Deduce that

1
j x3dx = l 5
0 4
. sin (n®x)
(b) Show that the series ZT
n
uniformly convergent on [0, «]. 5
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(¢) Using the definition of limit, prove that

( (sin2n + cos 3n)

] converges to zero.
n neN

4. (a) Find infimum and supremum of the set

S :{n_—l 'n EN}, if the same exist. 5
n

2

-n
(b) Check whether the series 2[1 + l) .3t
n
1s convergent or not. 5
(¢) Let a function f be defined as : 5
x?-5x+6 9
f)=7 x-2 °
1 , x=2

Is f continuous at x = 2 ? If not, find the
nature of discontinuity and redefine f to
make it continuous, if possible.
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5. (a) Prove the following : 5
x —_—
@ lim%—t-1
x>0 e¥ 41
(i) lim x+2sinx
x—0 X + 2C0SX
(b) Apply Cauchy integral test to find : 5
Iim 1 + 1 + ! +
n—>e fnz \jnZ 1 \/nz _92
1
+ .
x/nz —(n-1)%
(¢) Prove or disprove the following : 5

“The set of rational numbers 1is

countable.”

6. (a) Show that the series ZXa,,
n>+n+2 .
a, =———, diverges.
n“—n+2
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Show that the equation
2x% —18x+7 = 0, does not have two
distinct real roots in the interval
[-1, 1]. 5

Prove or disprove the following

statements : 6
. cosn
(1) The sequence [ j
n neN
converges.

(i1) Every sequence, which 1is not

monotone, diverges.

Prove that +10 1is not a rational

number. 5

Evaluate : 5

lim {(”!)3 }"
n—wo| (3n)!
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Let f : [0, 1] — R be the Dirichlet

function, defined by : 5
1, ifx €[0,1]isrational
f(x)= . . :
0, ifx e[0,1]isirrational

Check whether the function f is

Riemann integrable ?

Prove that 1-x>e ™, ifx> 0. 5

Find Maclaurin’s series for sin x, VxeR.

For the sequence (f,),cn, Where

£ 0115R £,(0=22% check
n

whether or not, it is uniformly

convergent on [0, 1]. 5
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o EraeR (M) /et TTdaeh (JHT)
(I, TE-4, St /&, W, Sit)
R EIGRCRIE |}
S, 2025
ot um 21wt~ 133 ; aTferen fargeroroT

gy ;3 §U2 SIfeFaH 37%F : 100

JiT: (i) TG 1 FASAEH I GG 2 T 8 dF
ol &: g9 & S ST
(ii) FoRoiX & YA HT Al T8 &1

o o

1. frfafed § 9 -9 %99 99 3R hH-9 319

T ? T HYT & U1 S & (AU, Teh Hiar
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YU A T FA-See & g § (S0 off Suge

B SR Y 5%2=10
(%) -2, o Tq=== ¢ =1 U dim fog 7ed
(@) AR (a,),en T AEE ogEH ¥, @

ian T AfER SO

n=1

(1) Ik Hdd el SThel=d Held oidl 2|

(¥) IIF THH AT Theld Tehiese 8l 2|

2
(T) =1 S={n glzneN} IRA: qierg
n
gl
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(%) R & & sqoq==a S & fog, gumze fs S

WWHHEQ%I 5

(@) 90t Tq,x" H ATqEIRaT i e Fw

aﬁﬁq,ﬁﬁanzn—i%l 6
n
/
(M gt Y ——— i sAfiar & fere sitw
4n° -3n
SHITSIT | 4

() ST F f(x) =2 THA FHHAE TqTA

[0, 1] W {HM THERCHE 1 FA FHifeg

fm"jlx?’dx:l gl 5
0 4

(@) Ttz fF S Z:sm(n x) S [0, o[ W

5/2

THTHM: SR B 5
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(71) ©HT St IRATST T ST A gC g HiNY

n

5 [(Sin2n+cos3n)j =1 s
neN

B 2 5

(%) 9Y==F S:{n—_l:neN} % fafEss 8ir

n

3Ifearss A wIfsTe, Ife SR IR B 5

—_n2

(@ywta i o z(ulj 3
n
A § 1 7 | 5

(77) A ofifse 6 : 5

x> -5x+6 %9
fx)= x-2
1 , x=2
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% 9 H Hod [ ORI Sl R M x =2 Wf

gad § ? afg &, @ AGdad #i yFfa
FHifere qen afc §9g ¥, T £ Hl Fad a1 &

o3& gt e |

5. (%) Trefefed =1 fiag Hifsg - 5

x J—
@) lim &1
x—oe® +1

=1

.. . x+2sinx
(i1) lIlm=—=—""=1
x—0 X +2C08Xx

(@) lim 1 !

1
+ + Foeeeenn
n—>oo|:\/n_2 \/nz 1 \/nz _ o2

N 1 ]mmﬁ@m,aﬁsﬁ

«/nz —(n-1)%

AT TRI&T0T T STHNT Shifeld | 5
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(1) fAfafEd &1 f9g a1 31fag Fife : 5

“afti deedl 1 g T 7
(®)cuey fF 997 Zq, HWER T,

n®+n+2 %I

n?-n+2

(@)eeizy f& g 2x° —18x+7=0 =
s [-1, 1] ® 2 f=-fa= arafos qa
T B 5

(M) feAfafeaa wamt < fag = sifag wifse . 6

i) W(Cosnj AR ¥
n neg

(i) TF TIHH, S ThiGR & 8, TN

B B
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7. (%) fag =i i 10 T ofidg demn 78 %1 5

1
37T
(@) lim{@:l 1 {H FehTaa | 5

n—oo (3n)'

(M) 7 &S f& £ [0, 1] >R fef=rie we
%,Trﬁ: 5

1, afexe[0,1]9RE= T

Fx) :{0, T x < [0,1] STaRAT ¥

B0 gRenfo ® 1 Site sifse f == a8 %o f

e gHRoE 2

8. () fag=wifufr 1-x>e* &, a9 x>0 %15

(@) sinx,VxeR & fau feaffm 9ot e
ShITSIC | 5
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(M) A (f,)pen P O ST £, :[0,1] > R,

@) = 22 % St i 7 [0, 1]
n

TR THTHHA: ATER € 1 7= | 5

X X X XX
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