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BACHELOR’S DEGREE PROGRAMME
(BDP)
Term-End Examination

December, 2024
(ELECTIVE COURSE : MATHEMATICS)

MTE-09 : REAL ANALYSIS

Time : 2 Hours Maximum Marks : 50
Weightage : 70%

Note : Attempt five questions in all. Q. No. 7 is
compulsory. Answer any four questions from
Question Nos. 1 to 6. Use of calculators is not
allowed.

1. (a) Using principle of induction, prove that 7 is
a factor of 27+ +327-1 VneN. 4

(b) State inverse function theorem for
continuous functions. Show that the

function f:R — R defined by f(x) =4x-5

has an inverse, which 1s continuous. Also

find its inverse. 3
(¢) Prove that the sequence (a,,), where: 3
32

converges to zero.
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4
VxeR, 1s

2. (a) Show that the series ,
@ nZ::l x* +nt

uniformly convergent. 4
(b) Prove that a lower bound ‘I’ of a non-empty
subset A of R is the infimum of A if and
only if for every &>0, there exists an
a, € A such that a, <l+¢. k!

(¢c) Show that the function f:[—1,5]—>R

defined by f (x) = ox 1 , 1s continuous. Is

x2+6

it uniformly continuous ? Justify your

answer. 2

x(1—bcosx)+asinx
3

3. (a) If lim
x—0 X

exists for some

values of a and b and it is equal to l, then

find a+b. 4

(b) Test the following series for convergence : 4

Q) iwn?) +2—\/n3—2}

(ii) i nlin

n=1

(¢) Check whether the set of all integers is
closed or not. 2
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4. (a) Evaluate: 4

(n+3)° (3n)°
(b) Check whether the set
[2,5[U[5, 7[U[7,10]
1s compact or not. 2
(c) Prove or disprove : 2

n
[e 0]
[{4 : e : ”»
The series E [—j 1s convergent.

n=1 T

(d) Find: 2

3 3

3

. x°sinx
Iim
x—0 1—cosx

5. (a) Show that the function f:R — R defined

by :
1, if x¢Q
f(x)=4. .
3, if xeQ
1s not continuous at any x e R. 3
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(b) Check whether the sequence (an), where

3 2 2
e sn” +2n” 1s convergent. Is it Cauchy ?
4n3 +3n
Justify. 2

(¢) Let f and g be two real valued functions
defined on [a,b] such that g is Riemann

integrable, f 1is differentiable and

f'(x)=g(x),Vx €[a,b]. Show that : 5

[l g(x)dx=(b)-f(a)

a

6. (a) Find Maclaurin’s series expansion of sin x.

5

(b) Prove that between any two real roots of
the equation, 3e3* cos2x -2 =0, there is at
least one real root of the equation,
e3* sin2x =1. 5

7. Which of the following statements are true and

which are false ? Give proper reasons for your

answers : 5x2=10
(i) The function f defined by :
f(x)=le—2|+[5-x]
is differentiable at x = 1.
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(11) The sequence <3n+1> 1s a monotonically

increasing sub-sequence of the sequence
(8n-+(-1)"").
(111) Complement of the interval [2, 3] is closed.

(iv) The function f, defined on R by
f(x)=|x+4| has a local minimum at

x=—4.
(v) The function f, where f (x) :[xl, is
integrable on [0,3] .
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Tie . FoT Ya Fv7 & FfoQ T G 7 SyfAard
819 @ 1 @6 aF I8l 9k 57 % TN
ST FHogeidl & FAT BT gElT 6T B

1. (F)wrmH & fam 9 fag =ifse fe 7, 9@
neN & fau o7+l 4321 &1 T 9IS

%I 4

(@)"ad weHl & fau FJohd ®ed THI @
wHyq fom) fe@sy fF ®e@ f:R>R S0
f(x)=4x-5 BN TR B, HT Fohd B
AR Had B WY & 3R gohH W FE
HIFST) 3
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(M fag =i fd gHA (q,), I o
AfafE g €, Sel a, 3’ g3

n2 +52

2. (&) femmu & goft 24

n=1% +n

THGHAd: A 2 4
(@) fag wive f& R = & afeq og===
A F T T oy, A w1 eSS R
g SR wadt A J&F >0 & fow ww
a,cA TMIFR T fF a, <l+e @ 4

,VxeR,

(m) fEE 5 f(x)-25 - w0 e

W f:[-15]>R Ha@ T W T
THEAMA: Had © 27 T S &l g
i) 2

3 (@) ok o ok b B Fet W @ R
. x(1—bcosx)+asinx
230 ;e

wafwa%ﬁt%%@w%,a‘r

a+b HT HM A HITST 4

C-2449/MTE-09 P.T.O.



[8] MTE-09
(@) f=fafes 9l = sifimro &t S
ﬁﬁl@: 4

@) i[\/n?’ +92—+/n3 —2}

(i) i plin

n=1
() e iy for weft quilsht 1 T Hod
T = T 5
4. (&) HE A€ HIT : 4

(@) W= Hifse fob aq==a
[2,5[U[5, 7[U[7,10]
Hed & = T )

(M) fag = s1fag +ifse 2
“ grofy Z(Ej ARt 21"
n=1 T
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(°) 9 hIfN : 2

3
3

x3 sin x

Iim
x—0 1—cosx

5. (&%) f<@Et &

1, wRxeQ
f(x)_{& Ik xeQ

g Ul e f:R>RxeR &

frelt oft fag W Haa =& 21 3
(@) wa =it f& sgFA (o), @I
a, :3”33+2”2 , fqErd & a1 7 9 Tw
4n° +3n
Hieh € ? gfie wifsw 2
() °H ST f SR g, [a,b] W 9Rufa ]
W %ol § T g 490 waeherE ®, f
FaFHT § R f'(x)=g(x),Vxe[a,b]
2 femny & - 5

[ g(x)dx=F(b)~F(a)

6. (F) sinx T HIAMHA 07 THR T HISC| 5
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(@) fag *IST foh THFHT 3e3% cos2x -2 =0
% fRdl off 7 oafos gal & o= d
THIRTT 3% sin2x =1 1 HA-U-HT TH
arEdfas qe al 3fevd 2 5

frefafed sl ¥ 9 $9-9§ #99 9 @ 3R
FHA-U WA T ? 30 3T & 3fad HR
T 5x2=10

@) f(x)=|x-2/+[p-x TR URAET HeH
f,x=1 W EFHAT 2

() S (3n+1) T (3n+(-1)'") =
T THIT=: THAM IU-TTHH 2

(iif) ST [2,3] H Th, Had 2l

iv) R W f(x)=|x+4] 57 URAET weA
f H x=—4 W TH WHT FAa9 2|

v) ®eE f, & f(x)=[x] T, [0,3] W
THRE T

XX XXXXX
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