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MTE-09 : REAL ANALYSIS

Time : 2 Hours Maximum Marks : 50
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Note : Attempt five questions in all. Q. No. 1 is

compulsory. Answer any four questions from
Question Nos. 2 to 7.

1.

State the following statements are true or
false ? Give reasons for your answers : 2 each

(1) The function f defined on [5, 6] by :
1, when x is rational
f(x)= L
-1, when x is irrational

1s integrable.
(i1) — 21s a limit point of the interval [-3, 2].
(1) The function f: [1, 50] —>R defined by

f(x)=20-[x] ([x] = greatest integer

function) is continuous.

: 2. .
(1v) Z(—l)n — 1s a convergent series.
n

P.T.O.
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For the function f(x)= X3 —4x® +5x-2,
there exists a point ce€]l,2[ such that

f'(c)=0.

Prove that between any two real roots of

the equation, 3COS.’)C=e_3x, there is at

least one real root of the equation

e sinx =1. 3

Check whether the intervals [7, 11 [ and

12, 6] are equivalent or not. 2

Prove that every absolutely convergent
series 1s convergent. Is the converse of this

statement true ? Justify your answer. 5

Find the limit as n — © of the sum : 4

1{ 3 (n] ; (271] ) (37:}
—|sin| — |+sin| — |+sin| — |+......
n n n n
i (anj}
+sin| —
n

Show that the function f :]-1,1[> R given
by f (x) =x* is uniformly continuous on its

domain. Hence deduce that it is continuous
at x=0. 4
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Write the inequality 3<4x—2<5 in the

modulus form. 2
Find : 2
lim 5
>3 (x+3)
Prove that for x €]0,1][ : 4
x < —log(l—x)<i.
-x
Let f: [O, 1] — R be a function defined by
f(x)=4x+1.
Let :
P]_Z O,l,g,l and P2: 0,1,1,§,1
2°3 4°2 4

be two partitions of the interval [0, 1].
Prove or disprove : 4

L(P,,f)<U(P,f).
Let a function f be defined by :
x?% + 1, —w0o<x<1
3x% -2

f(x)= — 1<x<2

2x—1, 2<x<w

Discuss the continuity of fat x = 1, 2. 4
Let ¢ € S <R and u be an upper bound of

S. Show that u is supremum of S’ if and

P.T.O.
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only if Ve >0, there exists an s, €S’ such

that s, >u-c¢. 4
Test the convergence of the series : 2

Z [\/n3 +1 —\/n3 —1}

n=1
Show that the sequence { fn} , Where :

X
fr(x)= 5% €[1,00]
1+nx

1s uniformly convergent in it. 4
Give an example to show that intersection
of an infinite number of open sets need not
be an open set. 3
Check whether the function f: [1, 2] —->R
defined by f(x) =x—e ¥ is one-one or not.
Is it onto also ? Justify your answer. 3
By showing that the remainder after
n-terms tends to zero, find the Maclaurin’s
series expansion of cos3x. 4
Test the following series for convergence : 4

1 14 147
—+——x+ X%+
5 5.8 5811

Evaluate : 2
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1-cos2x
m-—,

x—0 er -1
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(i) f(x)=20-[x] R  ORWf9@ e
f:[1,50] >R ([x]= He<H YUl herd)
Had 2
(iv) Z(—l)”% T AYE Ul 2

(v) dH f(x):x3—4x2+5x—2 # fau
T g cell2l ® % f(c)=0 21

(#) fag =+ f& g 3cosx=e3* &
frel &t gl & 99 § %9 ¥ ®9 TH
q\?»raﬁw”'lw Sising =1 T 7 3

(@) Sita Hifae & efaua (7,11 3R 12,6]
o € a1 7| 2

(M fag =i f& T@w frosm: &
goit AfErd B ¥ F 39 HET H
fadm off ¥ & ? o S| &1 gfe

hIfSTT| 5
() ITHA

1{ ) [nj ) (275) ) (311)
—|sin| — |+sin| — |+sin| — |+......
n n n n
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(@) feEny f& f(x)=+* s 9Rwfoa wer

fil-1L1[ >R 9 Wd W THIAMC:
Had B 39 WHN, Ww Hiew e I8

x=0 T Had 2l 4
() 3\l 3<4x-2<5 hl TR@EOT ®Y °
h HIfT| 2
. (&) Fa =ifsT . 2
lim 2
x—>3(x+3)
(@) x€]0,1[ & fou fag =ifs : 4

x<—log(1—x)<ﬁ

(M) "A ey f:[0,1]>R, f(x)=4x+1
SR IR $iE wed gl 3 ey

- da) #en-fphid
dwa [0,1] & ¥ fawwsw € fag W
s +ifvE . 4

L(P,,f)<U(P,f)
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OF <lifST T Ted f 39 YR aReifd
g

x?>+1, —w<x<l1

2
f(x)= 3% _2, 1<x<2
x

2x—1, 2<x<w

x=1,2 W f & Fidd Hi I i@l 4
A AT ¢cScR 3R ©,S &1 TH
SR ufidy @1 f@mse fF u,S &1 ZaE
IR ufidy 7 afk iR dew Al wow
e>0 % fau = s, €8’ WW%T’%“

s, >u—¢ 2l 4

o Z[\/n +1-+n? —1} & s

T &0 TS| 2

fearse & sgm (£}, S
fn(x)=ﬁ,xe[l,oo[

2, T gud: ATER 2 4

Th ISR I @R fh Hdd: THh
faga ag==al &1 IWafs si&d &l &
foga =t =l 3
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() Sig wifslt f& f(x)=x—-e™* B
oftfyd wem f£:[1,2] >R TEE T A

T T FE ASEE W T ? AU SW

1 gite wifsu) 3

7. (%) 98 M fF n & & 9€ W0hA YA
aﬁWW%ﬁﬂT% cos3x 1 HeAA

U YER 1 HIfSg| 4
(@) Fefafea g & sfEor w1 S
Ehﬁﬁﬂlz 4

1 14 1.4.7 o
—+——x+ X%+
5 58 5811

() HA Fd HiST 2

1-cos2x

lim
x—>0 ¢
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