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BACHELOR’S DEGREE
PROGRAMME (BDP)
Term-End Examination
June, 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) Show that on the curvey= 4x% —Bx +17,
the chord joining the points whose
abscissa are x =2 and x =3 1is parallel
to the tangent at the point, whose

abscissae is x = g 4

(b) Find the values of m and n sothat: 4

. x(1+mcosx)—nsinx 1
lim =—=
x—0 x3 4
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2. (a)

(b)

(©

(b)

(©
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Write the inequality —-3<x - n

N |

<

N |

the modulus form. 2

If the limits lim f(x) and lim g(x)

Xx—>a X—>a
exist and f(x)<g(x), VxeR, then
show that lim f(x)< lim g(x) . 4

xX—>a xX—>a

Test the conditional convergence of the

series : 4
1-27Y3 43718 418, |
Prove that : 2
sinx < x,

when x €]0, g[

State the second mean value theorem of
integrability. Verify it for the functions
f and g defined by 5

f(x)=-2x and g(x)=3x on [2, 3].
Check, whether the intervals, [4, 7] and
[6, 9] are equivalent or not. 2
Check, whether or not, the sequence

(G
n

1s convergent. 3
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4. (a)

(b)

(©

(b)

(c)
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Evaluate the following : 4

Iim \/; 1 + 1 +
oo | Jn+2? J(n+ )

1 1
,:(n+6)3 +ot Tn)?’

Using the principle of induction, prove
that 7 1s a factor of 3

on+l  g2n-1 forall neN.

Define a countable set. Is the set of all
prime numbers countable ? 3

Give an example of a compact set which
is not an interval. Justify your choice of
example. 2

Calculate the wupper and lower
integrals of the function f defined in
[0, 1] by : 4

3, when x 1s rational
fx) = .

0, when x 1s irrational
Is the function f Riemann integrable ?
Justify your answer.

Check the convergence of the series: 4
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7.

(a)

(b)
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Find the local maximum and the local
minimum values of the function : 4

f(x) =2x> —4x® - 8x +15
Define uniform continuity of a function.

Give an example of a wuniformly

continuous function. Justify your choice

of example. 3
(c) Test the convergence of the following
series : 3
12
2.3 4.5 6.7
Which of the following statements are true ?
Give reasons for your answers : 10
(a) The sum of two discontinuous functions

(b)

(c)

(d)
(e)

is always discontinuous.

There exists a convergent sequence.
which has an unbounded subsequence.

3 1s not a limit point of the interval
[- 2, 5].

An integrable function is differentiable.
The function f: R — Rdefined by :
f(x)=12—x|+|x-3]|

1s not differentiable at x =—1.
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Tk SUTET ShTeichd (ST, ST, Ut)
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TH.213.-09 : ardfdeh fagasuT
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e : FoT gid IIT FIC ) FYT GE 7 S7fAard &1 ged

TeT 19 6 % O FIZ AN 97 FIT | Hoehalek
& IYFNT F1 STgET T8 &

1. (&) SumsT f o y:4x2—5x+7 R feoa A
o3l &l faam areft sfan, 57 91 x =2

R x=3 %’,Hﬁngm@ﬁ%q?

& R B B 4
(@) m 3R n & 9 9H 0 Hifere, e 4
lim x(1+mcosx)—nsinx :_1
x—0 x5 4

&l
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(7T) SWMHHAT —3<x— H HUE w9 H
fafem | 2

2. (F) AR Il lim f(x) R lim g(x) &

xX—>a xX—>a

<

DO | =
N |~

afega & q1 f(x)<g(x), VxeR & @
UM fF lim f(x)< lim g(x) ¥ 4

xX—>a xX—>a

(@) 9ot 1-27Y3 137 Y3 _ 413 | =t gufqey

AfiEiar st St wifs | 4
(M) fag Hifem f - 2
sinx < x
EE| xe]O,g[ g

3. () GHGHATIA it fgdi Ted 71 Y9I kT HeH

T [2, 3] W f(x)=—-2x 3 g(x) =3x
g1 uRenfod werl f R g & fom, gEen

T hifld | 5
(@) Stg wifse foe oaua [4, 7] 3R [6, 9]
O § a1 & | 2
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(ﬂ)ﬁﬂﬁmﬁﬁwﬂa{m%m
n

& | 3
(&%) T=fafed =1 9m fHaifan 4
l1m\/_ 1

no \/(n 2P Jmed?

1 1
,:(n+6)3 ot Tn)?’

(@) e & fagm @1 WM # g, 98
FifsT & Tt neN & fag 2"+l 43201
1 7 T UGS T | 3
(1) TH MU G Skl qRWftE sifsa )

Goft ST WSt o Y= A § 2 3

() Teh TN Hed W==d 1 ISR ST S Th
I TE 1 U g U ST Hi g
I | 2
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(@) I [0, 1] H
f(x) = 3, I x 9RET ¥
0, N9 x AT ¥
)1 aRenfoa wer f & SuR oIR f1=1 TR

%l YRafad STl & Hed [ QHH

U § | 370 S| i e pifswl 4

(1) Zof i sm( j 1 ANERar st S
n=1\Nn \/5
ifsa | 4

6. () e f(x)=2x>—4x? —8x+15 & A
ARy TR T f=1a9 9 Jd SHifsw ) 4

(@) T& o & THIAM Faadl & qRfa
Hifew| fhdl THEAHE Fad wed w1 Th
IR0 ST A9 A g 320 hi gfee
e | 3

(M) goft — Q+£+ ..... 1 stfriar 1
2.3 4.5 6.7

SIS 3
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7. T=fafed 8 @ $H-9 99 99 € ? 3709 SO

feTT R SITT 10

(%) T 3TEAd Tl ol AN Fed 3THAd oIl ¢ |

(@) T AMER AT o1 A 8, Saa &

3TEg SUSTIHA T

(1) ST HT [ 2, 5] T 3 Teh T forg Tl 1

(%) Teh U el STeaehal-ig 2l § |

() fx)=12-x|+|x—3| g0 URwfod wem
f:RoRfIg x=-1 W Ao =&
BT

X X X XX

C-2479/MTE-09



