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BACHELOR OF SCIENCE (GENERAL)/
BACHELOR OF ARTS (GENERAL)
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Term-End Examination

December, 2023
BMTC-133 : REAL ANALYSIS

Time : 3 Hours Maximum Marks : 100

Note : (i) Question No. 1 is compulsory.

(it) Do any six questions from Question Nos.

2t0 8.

1. Which of the following statements are true or
false ? Give reasons for your answers in the
form of a short proof or a counter-example,
whichever is appropriate : 2x5=10
(a) The set {[1+%j:neN} admits of an

n

infimum.

P.T.O.



(b)
(©

(d)

(e)

(a)

(b)

(©
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Q/N is countable.

The equation x> -8x+1=0 has a root in
the interval [1, 2].

A bounded function which has only two

points of discontinuity is not integrable.

[he series :
21,1 1.1
2 4 8 16 7

1s divergent.

cos2n

Show that ( j converges to zero. 5
neN

2n
If f'(x) and g'(x) exist for all x€[a,b]
and g'(x) does not vanish anywhere in

]la, b[, then prove that :
f'(c) _f(c)=f(a)

g'(c) &(b)-g(c)

for some c €la,b[ . 5

State the Inverse Function Theorem. Show
that the function f:R—R given by

f(x) =x% +8x -2 has an inverse. Find the

values of f_l(y) for the values of y

corresponding to x =1, 2, 3. 5



(a)

(b)

(©

(a)

(b)
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Find the radius of convergence of the series
'
n

n!
Ya,x", where a, =—. 4
nn

Let f :[O,l]—) R be defined by :

.1
x?sin—, for x (0,1]

f(x)= x2
0 , for x=0

Show that f' exists, but /' is not Riemann
integrable. 6

Show, whether or not, the set :

X={l+ﬂ:neN}
2

n

is closed. 5
Using mathematical induction, prove that
9 is a factor of n® +(n+1)3 +(n+2)3 for all

neN. 5

Check whether or not, the series :

is convergent. If convergent, find also its

sum. 5

P.T.O.
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(¢c) Prove that : 5

(a)

(b)

(c)

(a)

tan tx>x—x>, if x>0.

Evaluate : 5

2n
Iim
n—>0 ,; (4n + r)

n
2

Find the limits of the following sequences,

if they exist : 5

. 4 1-2n
@) (—2 + ]
n n neN

.. sin3n.cos4n
) | ————
2
n neN

Let f,(x)= sm:zx for 0 <x <m. Show that
n!

the series Xf, converges uniformly on

[0, n:|. 5

. : . - 1
Find the derivative of Z — 5 X€ [O, 3],
n=1n" +X

if possible. 6



(b)

(©

(a)

(b)
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Determine the values of x for which the

function f defined by : 5
f(x)=12x" —45x* + 402" + 6, VxR

attains a (1) maximum value, and (i1) a

minimum value.

Test the following series for convergence : 4

2 (3 (4
— 4| — +| — F o
3 \7 11

Check whether or not the sequence

(an )neN’ defined by : 5

a
n+
a, +2

and a; =2 is convergent.

Examine the function :

1
ex_ex

f(x): i, fOI'x:ﬁO
er¥ +e¥

1 , forx=0

for continuity at x =0. If not continuous,

describe the nature of discontinuity. 5

P.T.O.
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(a)

(b)

(©
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Check for Riemann integrability of the
function f defined on [1, 3] as : 5

fl)-

1, whenxisrational }

-1, when x is irrational

Establish the equivalence : 5
(png)u[~pu(~puq)]=~pug

Prove that every convergent sequence is
bounded. Also prove or disprove its

converse. 5
Test the convergence of the series : 5
© 1

tan n
2

n=1 n3 +1
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S, TH-HT, (9 )/ T, (| )
(S, TE-Ht. ./ & w S)
qAld uet
feamaT, 2023
ot ww, 2. W-133 : aratas favemor

gag : 3 Hyu2 3k dq 37 : 100

TS : (i) 9 G 1 fErd g
(i) 999 9. 2 4 8 dF fh=el ©: T &
I JIT

|. frfafad wo § ¥ $F-9 FUF 93 € R
HH-H A ? o SYUfd A Afd-SIEL, S
ot 3fed B, & WY U ST & HROT Fd3T

2x5=10

i) aﬂﬁq{u%):neN}aﬂﬁrﬁ:@%
n
(i) QN T R
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(i) HHFEIT 2 -3x+1=0 1 ARA [1,2]
Y TF a2l

(iv) T Uag Wod fSo& @aa o &
2l

g 2l 5

(@) afs gt xe[a,b] % fau f'(x) 3R g'(x)
w1 e 7, R g'(x),]a,b[ W YIAW
%, a fag W o fodr ce€la,b| &
S 5

f'(c) _f(e)=1(a)
g'(c) g(b)-sg(c)

(1) FhH T THT h1 U fatau fKEse
Ed f(x):x3+8x—2 S URWYa e
f:R>R &1 A Bl x=1,2,3 & W
y & " & faq fl(y) & "9 FW
EdIE 5
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3. (F) IOt Ta,x" & AVEE B F i,

- |
el a, = 2l 4
n

(@)mH «ifsT f:[0,1]>R = yR wRenfia
g

x) = x2sinxl—2, Ik x €(0,1]
0 , IR x=0

femree fo ;1 #1 st ©; afed 1 GOe
T AE T 2l 6

(1) feEmre fo gq=d .
X={l+ﬂ:neN}
2

n

Tod & a1 T 5

4. (F) 7 emE fagra 9 fag wifve f&
T neN & fau n3+(n+1)3+(n+2)3

9 ¥ faarsa 2 5
(@)Gﬁ'ﬁ shifee fom gon .
2 1
Z(n+1)(n+2)+3_n
aifqErd & =1 =l Ak eifyed ®, @ sHen
AMTEA i Jd BT 5

P.T.O.
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(M) I x>0 %, @ fag =ifse & .

tan_1x>x—x3
2l 5
5. (%)HA Jd hioTq : 5
2n
lim Y —=

=90, 4 (4n + r)2

(@) frafafad sgwdl & @H . F| S,
Ifg 37 e = 5

. (i+1—2n]
(1) n2 n neN

.. sin3n.cos4n
@) | —
n neN

(1) AF eifeT 0<x<n & fam, fn(x):sinnx

n!
21 fReme 7 9ot 5f,,[0,7] R THEHER:
a8 5
6. () i 21 5 x€[0,3] HT HFIhAS A
n=1n" +Xx

Fifs, I a8 999 =l 6
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(@) x & 98 AF 0 it 5 fag
f(x)=12x" —45x* +40x° +6, VxR
g aRAIfyd wel f H (i) Sfeuss @

g1, den (i) ffEs =@m al 5
(M) frefafed gvf ® s ERw wi Si=
HIT 4
) +(3)
— =+ = +| — TP
3 \7 11
() S witsT fo
Q=2 vn=>1
a, +2
AR o =2 FW W@ TFA (a,)
sfErd © a1 5

1 -

o
f(x): 1—;1, ?TPQ’ x#0

e +ex
1, 3k x=0
& Widced 1 TIET HifST| 9 Fqa e
@ STHAA HT Yehfd aaEyl 5

P.T.O.
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(1) [1,8] W gRAYT we f:
1, 59 xR
f(x):{—l,aaxmﬁﬁﬂ%

1 GHF GHREAT i ST HIfsU| 5

. (FTEA (png)u[~pu(~pug)]=~pug
fag ifsw) 5

(@) fas =ifvw f& Jo& oIfved s1gwA
Ifeg B g1 WY & 9 fadm fag @

s +ifT| 5

() Sroft itag_ln % Sfae ® S
n=1 N +1

hITSTT| 5
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