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BACHELOR’S DEGREE PROGRAMME
(BDP)
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June, 2015

ELECTIVE COURSE : MATHEMATICS
- MTE-09 : REAL ANALYSIS

Time : 2 hours ) Maximum Marks : 50
‘ (Weightage : 70%)

Note Attempt five questions in all. Question no. 1 is
compulsory. Do any four questions out of
questions no. 2 to 7. Use of calculators is not

allowed.

1. Are the following statements true or false ? Give
reasons for your answer.

(a) 2 is not a limit point of the interval, ]- 3, 3].
(b) The function f given by

e*+eX, whenx#0

flx) =

1, when x=0
is continuous on [0, 1].

(¢) 'The series
1—l+1—1+ .....
3 5 7

is a convergent series.
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(d)

(e)

2. (a)

(b)

(c)

3. (a)

(b)

MTE-09

The function f defined by
flx)=|x-J2 |VxeR
has a critical point at x = V2.

If a function has finitely many points of
discontinuities, then the function is not
integrable.

State the order completeness property of
the set R of real numbers. Use it to show

that S = {

ne N}has supremum as
n+l

well as infimum inR.

Assuming the validity of the expansion,
expand tan~! x in powers of x upto the term
containing x*.

Find the following limit, if it exists :
x3 sin x3

lim 3

x>0 1-cosx
Prove that the sequence, <a > where
22
a,= m , converges to zero.
Let f be the function defined by
2x -1, if xel-o, 1]

2_
f(x)=<3X 2, if xell, 2[
X

(L+20)2,  if xel2, ol
Discuss the continuity of fon ]—oo, e [ .

2



() Justify that lim ! .. 3

x_,g (2x - 3)2

4. (a) Examine the function,
(x-38)°.x+4)
for extreme values. : 4

(b) Let f: [0, 1] » R be a function defined by
1 1 3
= 2. L t P = Ty sy 1 d
flx) =x e 1 {0,4 2’ 1’ } an
1 2 -
P, = <0, =, =, 1} be two partitions of the
e 2" 3 )
interval, [0, 1]. Show that L(P;, f) < U(P,, f). 4

(¢) Give an example of a function, with
Jjustification, which is both trigonometric and
one-one. _ 2

~ 8. (a) Find the limit as n - o , of the sum

n n n 1
+ o+ —.

+ +
3n? + 12 3n2 + 22 3n? + 32 4n

(b) Show that 1 + x <eX, V x € [0, «[. Does the
inequality hold for x < 0 ? Justify your

answer. 3
(c) Test the following series for convergence : 4
(l) E nl/ n
' n=1
(i) E [\/n4 +5 \/n4 -5
n=1
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6. (a) Using principle of induction, prove that 7 is
a factor of '

g2n-1, g+l y e N.

(b) Examine the convergence of the series :

oo

x2n—1
(n-1!

n=1

(¢) Check whether the following sets are open or
closed or neither :

(1 11,5[U [3,6]
(i) {5n:ne N}

7. (a) Show that the sequence <f > where

D2X

3,2’

f(x) =
n 1+nx

is not uniformly
convergent on [0, 1].

(b) Use Cauchys test to examine the
convergence or divergence of the series :

-1 -2
22 _2) (3% _8) (4t 4},
12 1 23 2 gt 3

(¢) Show that every polynomial function
f: [0, 1] — [0, 1] has a fixed point.
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eX+eX, ¥ x=#0
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1, Sid x=0
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(F) fix)=|x-J2|VxeR gr 9itwita weq f
W x= 2 W i fog FaT R |

() 3k foredt wem & omiaw-fag fifim wen &
&, T 98 FoH ST T B L

(%) afos d@el & Tg=d R & w0 quiar
e HHeE fT | FEE T H G
fi@m%ﬂﬁS:{n

n+

I a1 Fres BT @ |

(@) I8 e fh Jar o= 8, x o 91 | tan~! x
F JHR a9 g% HIT 99 9% x H g =GR
xH B B |

() gw%ﬁaa%ﬁmaﬁﬁﬁq,ﬂﬁmw%ﬁ

1 neR} &l

3 .. 3
) x” sin x
lim 3

x>0 1-cosx

(%) fig S 5 o, = 2 g o
n2+32
W<%>,¥Hiﬁ3ﬁtmﬂﬁﬁ'@m%|
(@) =M &t £ fF=fafaa gro afenfya wom 2
’ 2x -1, Ife Xe]-o,1]
ﬂx)=J3x2_2, M xell, 21

X

A+2x?%, W xel2 ol
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MTE-09 6



) 9ft FRT 6 lim 1 . 3

,Hg (2x - 8)2

4. (%) wwﬁ%mwu-sﬁ.(xwﬂﬁ

e Hifsg | 4
(@) @M i £: [0, 1] - R, fix) = x* gr1 gfofia
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5. (%) Iew
‘ n + o + n + +i
3n2+12  3n2+2%2 3n%2+3%2 7 4n

 d o PR, B ned 1 3
(@) feamufF 1+x<eX Vxe [0, . ®/Tx<0 |
% foT 7z srafve @] e @ 2 o W
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() aﬁmm%%qﬁmﬁ%aavﬂﬁahﬁﬁm 4

DI
(i1) i [\/n.+5 \/n -5
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6. (%) e fugia grr fag Hifse 6 7,
3211—1 + 2n+1 V ne N

HT PHEE 2 | 4

(@) Z SV b
(n-D!

Hhifse | 3

@) wite Hive 6 Fefafes og= 999 § @
faga w g 4 @ =8 74 3
G 11,5[U 3,6l
(i) {5n:ne N}

7. (%) Rany & £ (x) = _n’x TR gienfya

1+ n3x?
ATFA <f >, [0, 1] R THEAFE: ARER
R 3
(@) =igh wheo g Frafafga ot & sl -
ATl <6 S T - 4

22 2" (88 8" (40 4],
12 1 28 2 3¢ 3
() feewy & yo&F 7598 wer f: [0, 1] — [0, 1]
% fa g @@ 2 | 3
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