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MTE-9 : REAL ANALYSIS

Time : 2 hours Maximum Marks : 50

Note : Attempt five questions in all. Q. No. 1 is compulsory.

Do any four questions out of Q. No. 2 to 7. No calculators
are allowed.

1.  Which of the following statements are true and 10

which are false ? Give reasons for your answer.

(a)
(b)

(©)

(d)

(e)
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9.09009000900009 ..... is a rational number.
(2n+1) is a monotonically increasing
subsequence of the sequence (211 + (-° >
Sum of two discontinuous functions can be
continuous.

The second derivative of the function

f: R—>R defined by f (x)=2] x| exists for
xeR —{0}.

3n 1
The sum of the series z asn— oo

=1 3n+ 2r
can be calculated by evaluating the integral

3
'[ L dx.
0 3+ 2x

1 P.T.O.



2 (a)
(b)
(c)
3 (a)
(b)
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Prove that there is no rational number
whose square is 5.

Find whether the following sequences

converge or not

4n+ n
O C+EYY @ |3 o

5/ 5
4_14
lim (2+x) *-2

Evaluate : 27
x—0 (2+x )%“2/, 3

Show that the series ;

- 1
Z M converges.

n=1

Let f: R >R be defined as

x’ sin (—1—) if x#0
f)= 0 i x=0

Show that f" (0) exists and is equal to zero.

7 11
Write the inequality 5 <x< 7in the

modulus form.



4. (a)
(b)
()

5. (a)
(b)
()
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Check whether the following function is 3
continuous or not :
Also determine the type of discontinuity, if
it exists
6x for 0=x<5
f(x)= 7 for x=5
3x+15 for 5<x<10

Test the absolute and conditional 3

f th i e
convergence of the series .
g n=1 3n3+4

Prove that between any two real roots of 4
e3¥ sin 5y =10, there is at least one real root
of e3* cos 5x+6=0.

Show that the set ]—5,7] N [—-7,5]is a 2

neighbourhood of 3.
Show that the function 5

f:[2, 3] - R definedby by :

0if x is rational
1if x isirrational 'S

f(x)={

discontinues and not integrable over [2, 3].
Does it imply that every discontinuous
function is non-integrable ? Justify your
answer.

Examine the function (x—2)7 (2x+1)° for 3

1
extreme value at the point X = LS

3 P.T.O.



()
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Let f : [-5, 5] >R be defined by
f(x)=5[x]+x%, where [x] denotes the
greatest integer function. Show that this
function is integrable. Is this function also

differentiable ? Justify your answer.

State Weierstrass” M-Test and apply it to

« 100

show that Z 88 converges uniformly
n=1 N +Xx

forall ve R.

What are the sufficient conditions for a set
to have a limit point ? Check whether the
following sets have any limit points.

(i) ]-15 25]
(ii) The set of odd numbers between 100
and 1000.

Show that the function f: ] -1, 1[ - R given
by f (x)=x3 is uniformly continuous and
deduce that fis continuous at the point zero.
Examine  whether the equation
x>-~12x+10=0 has a real root in the
interval ] -2, 2[.

Identify the intervals in which the function
fon R defined by f (x)=4x3—6x2—72x +15
is both increasing and decreasing.
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1. wasy fAfafed ¥ @ a1 4 s99 g AR amd 10
TR 3TYA I HT HRYT Fq3Y |
(a)  9.09009000900009 ...... Tk URGa F&=AT g1

(b) (2n+1) FIFF (2n+ (-1)") &1 THig=T:
- A 3T R
(c) < A Hel ST AT Gad & Fehdl B |
(d) f(x)=2|x |80 GRAMHd %7 f: R>R &
TR AThRAS H A W xeR ({0} &
ferq 2 21

(e) WnAwaﬁT%W’ﬁUﬁ% ! I ARTH,

=1 3n+ 2r

1
3+ 2x

foran < 9t 21

3
AT | dx. T HedTeh HTh Tiehierd
0

MTE-9 5 ' P.T.O.



(b)

(c)
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fag wifs fo TEt i viag ge =& e
158

F1d sifae foe Frefafaa srgsem iy s
A ?

4n+ n
M e+(-1Y @ |53 n

5
frefafes =1 5ilg ﬁ'ﬁ?‘m lim ————(Z-H )%—24
0 (04x)3275

oQ

femmzu f& goft 2 ma&w

FI T
M TR f: R — R Ffafead w9 8 gienfua

0, ig x=0

feamu i £ (0) w1 i ® R Y & O

?
7

m5<x<%ﬁmwﬁml



4. (a) <iuwifaefw frafofee Fe @@ e T : 3

6x for 0=x<5
f(x)= 7 for x=5
3x+15 for 5<x=<10

gfz ddda &1 fcE € 99 9% @EY HI
el ST |

o (__1)n .
(b) @nrﬁn; g T PR i ey i 3

&t Sira FfaC )
(c) .mmﬁ@xsin&:wﬁwaﬁ?ﬁ 4
) F a9 ¥ cos 5x+6=0F 9 Q4 FH @&
grefoss T o 8 |

5. (a) feume f®s aq=49)-57]N[-75[, 3% 2
yfaas §1

F(x)= O,Ziﬁixqﬁﬁ'q% 5
(b) feEwe s | af ¢ SR & OO

i wer £ : [2, 3] - R, [2, 3] W 3I5d@ §
3R gHIHIY TRl ¥ | 9 391 I8 ot Freaat
¥ 5 T sHd S A9UEaHE gt € 2
AT IW F! I FiC

() fa=g x=£ W W 9H & fau ®@9 3

(x—2)7 (2x+1)> &t S HIFCI

"MTE-9 7 ' P.T.O.



(b)

(c)
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HH AT f: [~5, 5] >R &l £ (x) =5[x] +x°
g1 ofwifya R, ST [x] Hewd quife wer
frefa = 21 fease f 98 wer gaseHa
? I AT FE AMTheg W 2 9 SR
e =i |

AEEE M-Ider &1 wed T iR 38 @

Fia femms fe Tt ve R & foU i 100

= néaxt
sifiafE B
T g | i fog 31 % fog v gfaey
T €2 e wifw & fetatag ag==i 9

F3 'Fﬁ'qT—m T e

() 1-15, 2.5]

(ii) 100 ¥ 1000 % o= =t fawa wemsii w1
Bk

fe@ry fo £ (x) =3 5101 fear 191 waA
£:1-1,1] — R THIEFA: Had & 3R g8 free
e f f famg ¥ W waa R

Sita wifee fof g 23— 120 +10=0 &1
AU | -2, 2[ % TH oS g Bl |
9% FWUA  ga @mze faAd
f(x)=4x3—6x2—72x+15 R R W 9fifea
FeA fAHAM SR AN S § |
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