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BACHELOR’S DEGREE
PROGRAMME (BDP)
Term-End Examination
June, 2026
(Elective Course : Mathematics)

MTE-009 : 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) Using the principle of induction, show
that 64 is a factor of 32"*2_-8n-9,

VneN. 4
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(b) Test the series : 3

i (—1yL cosnx

n=1 n\ﬁ

for absolute and conditional
convergence.
(¢) Find: 3
. x’sinx?
Iim ———

x>01 —cos x>

2. (a) Show that the series :

n=1
converges uniformly in its domain. 4
(b) Test the convergence of the series : 4

= x/n4+1 +xjn4—1
2 5 :

n=1 n

(c) Evaluate : 2

3n* +6n''2

lim 7

n—-o 5nt 4 ond
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3. (a) Show that the function, f:]-1,1[ > R
given by f(x)=x> is uniformly
continuous on its domain. 4

(b) Use the definition of convergence of a

sequence, to prove that the sequence

2

(an), where a, = -, converges to

n?+7

Zero. 3

(¢) Identify the intervals in which the

function defined on R by : 3
flx) =x2 +2x% —Tx +10
1s increasing or decreasing.

4. (a) Check whether the function f defined by :
4

-3, xeQ

f<x>={ P

1s integrable on [0, 6].
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(b) Evaluate : 3
B 3
im L= C08%)” c30sx) :
x—0 e~ —1

(¢) Show that the function f defined by :
flx)=x>+4x% +x-6
has a real root in the interval [0, 2]. 3

5. (a) Let f:R— R be defined by : 4

(1
xt sm(—], whenx #0
x

f(x) =

0, whenx =0.

Show that f'(0) exists. Also find its

value.

(b) Show that the set of integers 1is

countable. 3
(c) Examine the series : 3
1+3x+32x2+33x3 + ......... (x>0)

for convergence.
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6. (a) Prove that for x €]0,1[: 4
X SIn@-x)"'>x
1-x

(b) Check whether the sequence (a,)

defined by o, :g, Qp i1 :2—i, n>1

n

is : 6
(1) bounded

(11) monotonic, and

(111) convergent.

7. Which of the following statements are true
and which are false ? Give reasons for your

answers. 10

(a) Every subsequence of a divergent

sequence is divergent.

(b) The function [ defined on R by

f(x):—|x—3| has a local minima at

x=3.

C-3809/MTE-009 P.T.O.



[6] MTE-009

(c) The real function [ defined by

f(x)=3|x|-2x* is differentiable at
x=-3.

(d) An integrable function can have finitely

many points of discontinuities.

(e) Every infinite set has a limit point.
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@) ot 3 ) S g e iR

n=1 nNn
Tyfasy ARER & fau St Sifse 3
2

x—>0 1 cos x>

2. (&) fg@mEy f& g .

n=1

3T id T THEHMAT: TERd et 81 4

(@) it :

- \/n +1+\/n -1

nl
& ST Tl Sif= HifST | 4
4 1/2
(1) limm T O Fd R | 2

n—>© 5n~ +2n
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(%) femme & f(x)=x" s/ wfRenfom wem

f:1-1,1[— R 30 Yid W THIAMT: Tadd
Tl 4
(@) IR AT bl IRWTST HT GAM 6T,

fog e & egEa (@), SR

a - T, I i dar gl 3

n
n? +7?

(1) 9 FaA T4 HiC 59 |, R R qRefea

®ed f(x)=x° +2x% —Tx+10 FEAHA @

BIEHM B | 3
(%) ita it o
-3, xeQ
f(x)—{ 0. xeQ

BRI IR ®e £, [0, 6] T HHERCT §
qﬁl 4
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(@) 9F 91 it 3

3
lim (1 (;)os x)

x—0 e~ —1

(1) femmEe & f(x)=x>+4x> +x—6 G f H

3T [0, 2] H U g T 3
5. (F) AR ST f: R >R 1 7R uRenfem ¥ ¢

fx) = |x4 sin(%j, Sax #0

0, Sex =0
@ f& 7 (0) 1 e T @g &, g9
M of JaRy| 4
(@) feamsu o quiishi &1 T4 T T 3
() &t -
1+3x+ 322+ 333+ ......... (x> 0)

o ARTEROT T " HifST | 3
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6. (&%) fTag=ifsufe xe]0,1[ & fau . 4

1L >In(l-x)"t >«

(@) Sita =ifse f& alzg, an+1:2—a1—n,
n > 1 g 9RHeA 3gH (a,) : 6
() dReEs T
(i) THiT= ¥, IR
(iii) ST B

7. fTefafed § @ $H-9 %29 99 €, 3 -9

T ? A AU & RIS 10

(F) TH AGER ATHA h1 Gk IU-TIHRA
SR B 8|

(@) f(x)=—|c—3| g0 R R IRAITT FeA f <1

x = 3 W T Ty fAfEss g
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(M) f(x) = 3Jx|—2x* gR RS ar&afas w=
e f, x = —8 W 3Tahed g |

(91) Toh FHh A ®hed & RiHdmeS 319 fog
B T € |

(%) FoIF 70 W 1 T W fag @ e
g

X X X XX
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