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BACHELOR’S DEGREE
PROGRAMME (BDP)
Term-End Examination
December, 2025
(Elective Course : Mathematics)
MTE-09 : REAL ANALYSIS
Time : 2 Hours Maximum Marks : 50

Weightage : 70%

Note : Attempt five questions in all. @. No. 7 is
compulsory. Answer any four questions
from question nos. 1 to 6. Use of
calculator is not allowed.

1. (a) Draw the graph of the function f,
defined by : 3

f(x)=lx-2|+[3x], xe€][L,3].
(b) Let fbe a function defined by :

f(x):L, x €[1,10]
x+1

Check, whether or not, f is uniformly

continuous on the interval [1,10]. 3
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2. (a)

(b)

(c)

3. (a)
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Let f:[0,1]] >R be defined by
3 1}
"4
11

and P. —{0 33 ,1} be two partitions

flx)=x>-2. Let I}={Q

»M»—‘
L\:JI»—l

of the interval [0,1]. Find L(P,,f) and
Uy, f). 4

Find whether or not the following

sequence is convergent : 3
3n + 4n>
5n —n

Represent the number 2+x/g on the

real plane. 3
Evaluate : 4
n 2n
Iim e
n—wo 1 (3n+r)?
Test the convergence of the series : 3
1,11
stg ot
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(b) Evaluate the following limit, if it

exists : 3
. x°
Iim 3
x=>0tan“ x+tanx —x

(c) Prove that every infinite set contains a

denumerable set. 4

4. (a) Examine the continuity of the function

f:[2,5] >R defined by f(x):Elxx]—:;,
where [x] denotes the greatest integer
<x. 5

(b) Show that R, (x), the Lagrange’s form
of remainder in the Maclaurin’s series
expansion of cos3x, tends to zero as

n—>o. Hence obtain the Maclaurin’s

infinite expansion of cos 3x. 5

5. (a) Examine the following series for

convergence : 3

E=)

n=1
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6. (a)

(b)

(©
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Prove that every strictly increasing onto

function is invertible. 3

Examine the function :
f(x) = (x +2)*(x - 5)°
for extreme values. 4

Prove that a non-empty subset of R 1is

closed if its complement is open. 3
Show that the equation :

2x —3x% +x-4=0
has a real root in the interval [1,2]. 3
Prove that the function f defined by :

2, if x 1s rational

f(x)={

—2, if x 1s irrational

1s discontinuous at each real number,
using sequential definition of the

continuity. 4

7. Which of the following statements are true ?

Give reasons for your answers : 10

(a) Every bounded sequence is divergent.
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(b) The set Q of rational numbers is an
open subset of R .
(¢ The function f(x)=39c2 +|lx+3]| 1is
differentiable at x =—2.

(d) The function f given by :
2x —2x
e +e 7, x#0
flx)=
3 , 0
1s continuous at x =0.

(e) The necessary condition for a function f
to be integrable 1s that it 1s continuous.
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MTE-09
AT SUTT shTedeRd (S, T, oY)
a aireT
fearar, 2025

(U uraTeRH : TUTd)
.3 E.-09 : arafaes fagasoT

gHg ;2 qU2 SIfeFaH 37%F : 50
uTiRar : 70%

N : FA Gie J97 FITC | F97 &A1 7 e &1 G
T&T 1T 6 % G FIE A J97 97| HogalR
& 39T F1 STgENT T8 &

1. () flx)=|x—2|+[3x], x €[1,3] S0 TR
el f T 3TTeiE | | 3

(BHA Ny f #HE ®eW  § S
fx)=——  xe[1,10] FW uRwfE ¥
x+1

e shifee foh & I8 wed f 3Taud [1,10]
T THYHM: Fad & 91 e | 3
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(M 7F ifsT fF fx)=x%-2 gR aRenfoa
£:[0,1] > R T T 1 98 ot 7H <lifeg

f P1={o,1,1,§,1} R
4’24
Pzz{o,%,%g} A [0,1] & < faarsH

T L(P, f) IR UP,, /) Fa w4

2
2. (%) 9 Hifee foh A (3’”4” ] AR

2

5n° —n
RIEEE 3
(@) & 2+ /5 # ardfas gHda W el
iy | 3
(1) 9 fenfer : 4
lim 3 20

n—»m ,:1(3n+r)2

3. (%) 9off ¢ 3
21,1 1
sty gt
=1 srfianfear =it Site wifew)
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(@) fF=fafad g9 &1 9@ fehifen, afe 3@
afa 3

x3

Iim 5
x—>0tan" x+tanx —x

(1) fog FiNY o g8® oaRfag o ==g § &
T T=e Tdfase Bl ¥ 4

4. () f(x)=E:;]:; g uRfm e

f:[2,5] >R & T &t Siid HiferQ, Sl

[x] STferhaw quiieh <x 1 ad FIA €1 5
(@) izt foh cos3x & HeiRa it ¥ER H,

JMHS 1 AU &9 R, (x) I HI SR Fod
K[l %, S n-—>owo Tl TEY cos3x I
A safifa ToR W sifs | 5

5. () ah i[g’;ﬂzj # st @ fo
n=1 -

SIS 3
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(@) fag =ifst f& ga8s R T==rEs oM
F[HATI BT T | 3

(M) ®eH f(x) = (x+2)%(x—5)° & =G qH &

feTu <ifte shifea | 4

(%) o FifST ff R &1 & IRad STag=d
God Bl 8, If¢ ST T faga el 3

(@) T91ieT fo TRt 2x° —8x2 +x—-4=0
3T [1, 2] T T ardfash qd 2| 3

(1) WA Y STIehfHeh TRYTN ST STANT Hd T
fag =ifse & -

2, Al x T ®
—2, afg x AT &

B IR e f e ardiaeh S& W

f(x)={

G B 4

freferied § 9 SH-9 %[ T ¢ ? 99 STl 5
forq o <SifvTT 10
(%) Y IEg STIHA STIIRT BT T |
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(@) 9T FEed & 9= Q, R &1 TF faga
ST =4 T |

(M) ®e f(x)=3x2+|x+3] fog x=-2 W
I B |

2x

) f<x>:{e2x+e_ , x#0
3 , 0

BN T S aren ®er f fog x =0 W dad
g

(¥) fFd ®em f & TGO B & fau
aayass gfaey § foh a8 Sad amm |

X X X XX
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