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BACHELOR’S DEGREE PROGRAMME (BDP)
DD_,g 1 ' Term-End Examination
June, 2014

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. 2to 7.

1. Which of the following statements are True or
False ? Give reasons for your answer. 2x5=10

(a) There exists no uncountable subset of R
other than R itself and R ~ Q.

(b) The greatest integer function [x] is not
integrable on 13, 4[ .

(c) Theset {l :ne N} is an open set.
n S

(d If lim U, = 0, then the series ¥ U, is

n->oo

convergent.

(e) Every continuous function is differentiable.
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2. (a)

(b)

(o)

3. (a)

(b)

(c)

4., (a)
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Prove that the sequence ({f,(x)}, where

f, (x) = x® is uniformly convergent on [0, kI,

"k < 1 and not unifoi'mly convergent on

[0, 11.

Check whether the function f: [1, 2] > R
defined by f(x) = x + €* is one-one or not. Is
the function onto ? Justify your answer.

Check whether the set [1, 2] U 12, 3[ U [3, 4]
is compact or not.

Prove that x* + 3x + 1 = 0 has a root in
[_1’ 1].

Test for convergence of the following series :
1 1 1 1

+ + + + .
1.2 9292 3923 424

(i) ¥ sin (JZ-J

n

69)

Check whether the set {—31? in e Z} is

bounded or not.

Prove that the function f defined by
1, if x is rational

fx) = 1
3’ if x is irrational

is discontinuous at every point of R.



(b)
(c)
5. (a)
(b)
(c)
6. (a)
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n
X

Let a,= —> where |x|<1.
n! :

5+3a,

Define sn=3 1
+4a,

Show that (s,) converges and lim s, = §
n—> o 3

Show that

: x
Em (x+4) _ eg
‘X0 | X+2

Represent geometrically the number J5 on
the real line.

Test the absolute and conditional

= (_ 1)n+1
convergence of the series E : .
4n +7

n=1

Prove that

x<—log(1—x)<x(1—x)_1, O<x<1

Evaluate :
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(b)

(e

7. (a)

(b)

(c)
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If the partition P* is a refinement of the
partition P of [a, bl, then for any bounded
function f on [a, b], prove that

U@, H < UE, 9.

Find the domain and range of the function
flx) = | x| + 3. Also draw its graph.

Find local maximum at local minimum
value of the function :
flx) = x° — 122 + 45x + 7.

Prove that

2 2 '
lim n + n +..+ 1 1
nooo | (n2 4132 (a2 4+ 22)3/2 2J2.n| 2

Prove that f{x) = X2 is uniformly continuous
on [1, 2].
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1. Pofifea § @ ¥R wF g § ol SRa
FG ? AT I b FRO AT | 2x5=10
(%) @@ R I R ~ Q% @ R &1 &5 o
| I9-FHT VAT & 2 |
(@) wean QUi ®eH [x, 13, 4] W GARRCHIT TEI

2
' 1
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2. (%) fag AT 6 3360 (£}, TaT £,x) = =2,
[0, kI, k < 1 | THEAAG: @l 8 3k
[0, 1] TR THaaHa: fEr 78 2 |
(@)ﬁmﬁﬂx)=x+ex@qﬂmﬁﬁw
f:[1,2] —» RUSH 8 A1 78 | ¥ I§ B
BT B ? 370 I il yfse iR |
(m wte Hifvw 5 wg= 11, 21 U 12, 31U 3, 4]
Tgd & 91 & |

3. ) fagffmf <t+9x+1-0 o=
1,1 §8)

(@) frfafea afimi & sifteo #1 oo i

1 1 1 1
— +

+ +
12 222 3923 494

() T sin (iz)

() mmﬁsw{%z}m%
1 & |
4 (%) g Hifm s

1, ﬂﬁxm%

f(x) = 1
E, qﬁxﬁ‘lﬁ'ﬁﬂ%

g AR e f, R &% sk fog W orwad
7 |
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(@) "F R ey = —, e |x|< 1.

R T s, = DF 0%

3+4a,
fRamy B (s, Ifmm W@ ? sl
lim s, = 5%I | 4
| () feamu &6
. x+4) _ 2
xh—floo (x+2] = 2
5. (%) &M J5 I M 9 § arafas @1 T
frefa hifvm | 2
)n+1
) S Z o % fw s wfey
aﬁwaﬁrmﬁml 4
() fag Hifvm &
x<—log(1—x)<x(1—x)‘1, 0<x<1. 4

6. (%) ot HIf
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(@) afe faasm P, [a, b] & fawrem P o srfernem
2, @ [a, b] W freft oft Tieg wom £ & U

fag Hifde
U(P", f < UE, D. 4
(M ®weH fix) = |x| + 3 %maﬂxqmsﬂa
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7. (F) B fix) = x5 — 12x% + 45x + 7 % TAFA
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