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BACHELOR OF SCIENCE (GENERAL)/
BACHELOR OF ARTS (GENERAL)

(BSCG/BAG)

Term-End Examination
June, 2023
BMTC-133 : REAL ANAYSIS

Time : 3 Hours Maximum Marks : 100

Note : (i) Questions No. 1 is compulsory. Do any

six questions from Question Nos. 2 to 8.

(it) Use of calculator is not allowed.

1. Which of the following statements are true or
false ? Give reasons for your answers in the
form of a short proof or counter-example,

whichever is appropriate : 2x5=10
(a) Every infinite set is an open set.

(b) The negationof pA ~qis p >q.

P.T.O.

(c)
(d)

(e)

(b)

(©
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— 1 1s a limit point of the interval ] - 2,1].
The necessary condition for a function f to
be integrable is that it is continuous.

The function f: R — R defined by
f(x)=|x-2+ |3 - x| is differentiable at
X =98,

Show that the function f definedon R by : 5

2x2 mwbﬁ%u, whenx # 0
X

0 , whenx =0

/(x) =

is derivable on R but f’ is not continuous

at x =0.

(1) State Intermediate value theorem. 2

@) If a+b+c=-2 and a-b+c =2,
then show that both the roots of the
equation ax? + bx + ¢ = Oare real. 3

Define a Cauchy sequence. Prove that the

wm
—, 1S
x2 + 22’

Cauchy. 5

sequence A@: v:mzv where a, =



3.

(@)

(b)

()

(a)
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Check whether the following sets are open

or closed or neither : 5
@ 11,6[UI[2,8]

(i) {3n:n e N}

Test the following series for convergence :

4+3

2 nt +1-+nt -1

@ >

n=1 n
.- 11 1
(11) A
3 (e
Using Weierstrass’ M-test, show that the
series M |x||m converges uniformly
n=1n(n+4)

in ﬁov wu_v where & is a given finite positive

number. 3

Let f: ﬁoLH_ — R be a function defined by
f(x)=1+x2. Let P= T.I_ L be a

partition of the interval _”ou L. Find S Aw, va

with tags at the left end points of the

interval. 5

P.T.O.

(b)

(©

(a)

(b)

(©
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Apply the Cauchy’s integral test to

evaluate : 5
lim n+1 . n+2 i n+3 - W
x| n2+12 n2+22 p24+32 7 n
Show that the set : 5
1+ {-1)"
S = L + |||A V :neN
n 3

is not closed.

Test the following series for convergence : 5

&

3.4

1 2
— =+
56 1.

o

Let f : R - R be a function defined by :

xw oomﬁlunw. Raﬂo
2x

0 , ifx=0

/(x) =

Show that f’is continuous on R but it is not

derivable at x = 0. 7

Prove that a function f:S —» S (where S
is a finite non-empty set) is injective if it is

surjective. 3



6.

()

(b)

(©

(@)

(b)

(©)
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Check whether the series : 7
2 f (%),
n=1
1
where \,: A.&v = av X € _”O, NH_

converge uniformly on [0, 2]. Also find
2 f;(x) and show that it is uniformly

convergent.

Prove that between any two real roots of
e* cos 2x = 2, there is at least one real root

of e*8in2x = 1. 6
Disprove the statement : 2
“(x+y)'=x"+y"V neN,x,yeZ”
by providing a suitable counter-example.

Suppose that f and g are two Riemann
integrable functions defined on _H@EH_ such

that f(x) < g(x) for all x €[a,b], then

show that for all x € [a, b], ._.M\ < ._.M%. 7

Prove that : 5
l-x<e®* ifx>0.

Prove that every convergent sequence is

Cauchy. 3

P.T.O.

8.

(a)

(b)

(©
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Find the supremum and infimum of the
set : 5

mn% L “;NMW.
n-1

For x€[0,2] and neN, define

ks Aav = 3x% + m|x Find the limit function
n

‘f> of the sequence Qa Vzmz. Is ‘f

continuous ? Check if .—M\Axv&x and

2
vamo .qo f, (x)dx are equal or not. 7
Show that [a, ) is a closed set. 3
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o, TE-H, (9 )/, ()
[&f. Ta-¥. (Sf)/ st T (Si))
AT g
I, 2023
tum.EtHt-133 : arEafaes fagemor

TfYyHaq 37F : 100

T : () U @& 1 A 2

(i) 991 9= 2 W 8 I HIE B: YT HiSC
(iti) heRA & FAN HT A Tl 2

. frafafed § @ S9-9 @9 9@ @1 o9

¢ ? @y Syufd @ gfa-seeew st o sfea @,
& Y AT ST P KR GqB8T 2x5=10

(%) Y& 3Fa qeed fogd Sqead gl 2|

(@) pr~q F1 T p>q Bl

() -1 3=/ |- 2,1] 1 dH fag B

(9) ®ed f & WHHGAE 'R &% Aferd
wiaey ® o o "aa Bl

P.T.O.

2

3

[8] BMTC-133

(¥) \Aavn_alw_iwlx_ g gRerfoa e
f:R >R, x =5 T IaFHHA 2B

(%) et fd R W 5

1
2x2sin| — |, & 0
\ARVH X mubhw.&u X #
0 , Sidx =0

g IR ®ed £, R W Sy ©
AfBT £, x =0 W Haa Tl B

(@) () 9Fad T Y99 &1 kYA Sfeel 2

()af& a+b+c=-2 M a-b+c=2

LEl feemt & HHIHT

ax? +bx+c=0 A A AfIeh

2 3

(1) HiEH TTHA HI TRt witew fag

e f&  srgwEA A@;rm% Sl

N o
a, - —>_ HRN 5

n2 + 22

(&) wira Hifae f Fefafen ageea faga €
RIC R I R 5
@ 11,6[U[2,8]
(i1) {3n :n e N}
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(@) fefafeq ol & sifor =t w9

T : 4+3
@ M,\; :l\: -1
11
AEVMA v h:\|+ﬂw
(T7) ST TH-TdeT g SeIEe fe goft

3 0,k

M ;+3m _” Q
o ThEHEa: AR i €, Sl k fea
T Rfd YT S ¢ 3

. (%) HA <ifsT

f:[0,1]> R, f(x)=1+x2
B IR Tk wer 81 HE ST
pfol L]
S [0,1] B TH fadem 81 =W
% ad a1 fagetl W W & Wy mfiwv
EEEAIEI 5

P.T.O.
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(@) wiE wHeha Them gR fAfafaa w6
qedleh SHiTST 5
rBﬁ n+tl = n+2  n+3 +Wg
x| n?2+12 n2+22 n2+32 7 n
(M) fRert & 9= : 5
mITJrTT: ii
n 3
forga & 21
(%) FmAfafea oot = sfaywmor &1 S
HifelT : 5
1 V2 B
= i =t =R niiiaan + o
34 56 1.8
(@) AA @ifST f: R > R 7
3 eos| L
\Axvn X OOmﬁmxw g x 20
0 Ifg x =

g aftefid wem 21 @R f& R W
Had & AfFd x = 0 W faherg Tl 21
(1) fag wifvw f& oo f:S > S (@ S

wfifia aifted wqeaa 2) The B, 9% Te
A B 3
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. (%) W= Ff ol S 7 (x), [02] W
n=1

THEHAG: ST Hl ©, Sl 7

1
10—

n +x

xe[0,2]. 2f, (x)
Fff W wife iR feemu f& =
THGHAG; ST Tl B
(@) fog =INT fF e*cos2x =2 & fedl @
ardfsh Hell & od e¥sin2x =1 HT HA

¥ 9 TH dRdfas g Bl 2l 6
(M) tw 3faa vfa-3qEw <@ gu Fr=fafed
®YF I G HIfWT ¢ 2

“(x+y)' =x"+y"V neN, x,yecZ”

. (F) W T £ SR g, [a,b] W fefoa
W T 49F GuEherE wed B, Sl |
xe[ab] ® FU f(x)<g(x), @
fgagy f& @ xefab] & foU
Jors e 7

P.T. 0.
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(@) fag =ifvT . 5

l-x<e™,

IR x> 01

(M) fag =T & J&= Sl o1 wH
High 2l 3
. (+) 9q==a muﬁswuu;wmw Sl I=HHh
AR et T i 5

(@) xe[0,2] 3R neN & fau
fu(x) =352 + 2 oo ST (f,),
&1 WH ®ed ' f' A| Sited| o
ww & 2 St wR [ (x)dx SR

lim ._,omxa (x)dx 9E © 41 T 7

(M fEET fF 9&F [q,0) T fogq wq==a

2l 3
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