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BMTC-133 : REAL ANALYSIS

Time : 3 Hours Maximum Marks : 100

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

(it) Do any six questions from Q. Nos. 2 to 8.

(i1i) 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 a counter-example,

whichever is appropriate : 2x5=10

4n -7

0]
(a) The series Z 1s convergent.

n=1

P.T.O.



(b)

(©
(d)

(e)
(a)

(b)

(©
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The function f given by :
flx)=—1x+3]|
x €[—4, 4]
has a local maximum point.
The negation of pAn ~q is g —> p.

Every increasing sequence has a

convergent subsequence.

f(x) =[x] is not integrable on [~ 1, 1].

Show that the sequence (a,), ., Where

a, =

"
5n

1s a Cauchy sequence. 5

Show that the function f defined on [0, 1]
by : 5

n

flx)=1% whenx = lfor somen e N
0, elsewhere

1s Riemann integrable.

State the Fundamental Theorem of

1
Calculus. Use it to evaluate Io 3*dx . 5



3.

(a)

(b)

(©

(a)

(b)
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Prove that n3+2"is divisible by 3 for all
n>1, by mathematical induction theory. 5

Let f be a function defined on R as: 5

1, when x 1s rational

f =g

0, when x 1s irrational
Prove that fis discontinuous at each x eR.

Define pointwise convergence for a

sequence of functions. Check whether the

sequence (f,), N, Where : 5
cos 2nx
f (x) - ’ X e [09 1]
n3

1s pointwise convergent or not.

Check whether the following sets are
closed or not : 4

G S;={xeR: 5acd + dx*—3x3
-2x2 +x-1=0}

(i) S, =[5, 10]U[3, n] U5, V11]

Test the following series for convergence : 6

0

@ Z n+l

nop 3"

(1) Z 172

P.T.O.
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(a)

(b)

(c)

(a)
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Evaluate : 5

n-1 \/z

Iim Z
n®r=0 (n + 31”)3

Let S be an open subset of R. Show that S€

1s closed. 5

Prove that : 5
f(x) = x?
1s Riemann integrable. Hence, show that

I;xzdx =%.

State Cauchy’s first theorem on limits. Use

it to show that : 5

) 1 1 1
lim + + o+ =0
n—m |: (n+1? (n+2)>2? (2n)? }

Prove that if a function f is uniformly
continuous on an interval I, then it 1is
continuous on I. How about its converse ?

Prove or disprove. 5
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(b) Test the convergence of the following

series : 5
: - 3n
1 —_—
® nzzl (4n+1)!
- 2" +1
(1
: nZ::l T+ 47
(¢) Consider the function : 5

f(x)=1+x)!3, x>0
Find the Taylor’s polynomial P,(x)and the

remainder term Ry(x)at a =0.

(a) Find a limit point of the set : 5
_1\n
{M L. N},
2 n
if any.

(b) If an infinite series Xan converges, then

show that lim a, =0. 5
n—
(¢) Show that for the function : 5

f(x)=x3-6x-5
there is some c €]2, 3[ such that f'(c)=12.

Find a value for such a point c.

P.T.O.



(a)

(b)
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Show that the sequence (an), where :

4 +3a,

=1,a = , n>1

1s convergent. Also find the limit of an as

n— o, 5

Prove that between any two real roots of
e¥.cosx =1, there 1s at least one real root

of e*.sinx =1. 5
Show that : 5

nx2

nd +x3

1s uniformly convergent on [0, 2].
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fx)y=—lx+3],xe[-4,4] gO aRwfE
wer £ T Steas fag 2l
pA~q F Y g p B
T% SHAM STHH 1 Ts  SIHErd
SYSTIHH Tl T
flx)=[x] A [~ 1, 1] W FHEHAA
T T
fearey o oFH (q,),.n, T R0
CD*

5n

feare f& [0, 1] W = grw 9fnfia
hedd f:

f(x){x’ Wx=lﬁ'7{:ﬁneN%fﬂE

0, s
oM AR 2 5

o o HAYd THI 61 KA AU THH
TN ik J;3xdx %1 HH A HifST 5
o oA fagra 9 94t n>1 & fau

fag wifst f& n3+20 e 39 favysa
2| 5

FIFT T, Sl a, = 5




(<)

(%)

(1)

(<)

[9] BMTC-133
OF T T ®ed f, R W = J&R
gfieifia @ 5

1, 9 x aRET
&) =10, 5 5 s

fg ®INT o 9% xcR W f£376dd 2

Fe-AIRAl & fagE:  SfEERer @i

oRefd ®ifsTl S ®ise 6 swn

(fynen » T8I 5
f( )_cos 2nx

ferga: STT\WIﬁ%ZIT:l%'TI

Site wifse fop Freafafas aq==a d9q €
aq &l 4
@ S5 = {x e R:bx® +4x*—3x3

x €[0,1]

—2x2 +x-1=0}

i) S, =[5, 101U[3, n] U[+/5, V11]
frafafead  sfom @ sifERor &t =
HIFST : 6

@ Z n+1

o1 n.3"

(i1) Z 172

nol +2n1/4+3

P.T.O.
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M @ HifeT 5

n—-1
lim Z L

"T%r=0 \(n + 3r)3

(31) HH ST S, R 1 T& fogd soeg=aa 2|

(<)

(%)

(1)

fe@mey fv SC H9a ®| 5
g #ifsT T f(x)=x2 {0 IEhaHA
21 39 YR fe@msu fh J.;xzdx=% 25

e W Il ® YUH YHI hT heA
JfSU) s9hT 9T w fg@Ee fo 0 5

. 1 1 1
lim + + .+ =0
Hﬁ{(n +1)? (n+2)? (2n)> }

fog =S fo aft w1 wem £ sfaua 1

W THEAMT: Fad €, al o9g 1 W oft Fad

BNl 39 faoi® & R W Ukl RN

A R ? fag @ efag st 5
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(a) frefafed gfoer & sifeeror o1 adem
SIS 5

© g

& Z (4n+1)!

n=1

o 2741
(1)

(|) wer
f(x)=A+0)"? x>0

W foar FINTU o = 0 W TR IGER

Py(x) 3R IUHA U Ry(x) T FHIFSTU)

5
7. (1) "=
{1+(_1)n—l:neN}
2 n

®HE TH G fg @ i, Al

g1 IfEa el S

(9) Ik wE Hd Ui za, AFTER g,
@y & lim a, =0 2l 5
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(9) fem@rEe & Fwer 5

f(x)=x3-6x-5

% Ty @i a5 ce]2, 3] 3@ YhR € &
flo)=12 © W& fag ¢ &1 Tw aF o
[REAINI

8. (31) fs@mu fF 3T (an), SR :

4+3an

U =ba =g g, o2
AfE 21 WY &, I n oo & T a,
i " o 1 it 5

(9) fag =ifsT o e*. cosx =1% fom=l Y
ardfosh el o o9 HH W HH Th qA

THIRIT e*.sinx =1 okl %l 5
(@) fe@re & . 5
Z nx2
nd +x°

[0, 2] T THGHHd: ARTER 2|
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