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BACHELOR’S DEGREE PROGRAMME
(BDP)
' Term-End Examination
L1042 December, 2017

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 from questions
no.2to7.

1. Arethe following statements true or false ? Give
proper reason for your answer. . 5x2=10

(a) The sequence of functions (f,), where

cosnx

Jvn
convergent.

. (b)  For the function f defined by
f(x) = x5 — 8x% + 17x — 10,

there exists a point a € 11, 2[ such that
f(a) =0.

f,(x) =

, X € R, is not point-wise

(¢) Every monotonically increasing sequence is
convergent. :
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(d)

(e)

2. (a)
(b)
(¢
3. (a)
(b)
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The period of the function f(x) given by

fx) = | cos® 3x | is %

The function f : [3, 13] — R defined by
f(x) = [x — 3] — 13 is a continuous function,
where [x] stands for the greatest integer less
than or equaltox.

Show that the set.
X =[1,5] U [6,9] U [15, 30]
is a compact subset of R.

Check whether the chord joining the points,
whose abscissae are x = 2 and x = 5, on the
curve y = x? + 2x + 2, is parallel to the
tangent to the curve at some point or not.

Evaluate the limit, if it exists :
' X
m (x + 1]
x oo\ X—-1

Check the convergence of the series

OQ

Z .
3

using Cauchy’s integral test.

Prove that ¥2+ /5 is an algebraic number.
Is every irrational number, an algebraic
number ? Justify your answer.
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(¢) Evaluate: : , 4

o |5, m Ja
+ + +out
n>e |03 Jo+3? Jo+63  Jm-33

4. (a) Prove that the complement of every closed

set is open. , 3
x
(b) Prove that the equation, sinx— — =0
| ; q 2z
possesses a root lying in the interval E‘,g{ 3

(¢) Find whether the following sequences
converge or not : 4

®  (3+cpmt)
(i) on? —9n?
3n? + 9n?

5. (a) Prove the following inequality : 4

. - X \
x<sinlx < — if0<x<1

Vl—x2,

(b). Prove that the function f given by
flx) = cos 1 is not uniformly continuous
. X
- on]O, ef. ‘ 3

(c) Test the absolute and the conditional
- convergence of the series

N (1 1
po-t (—— + —). B
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6. (a) Prove or disprove the following statement : 3

“Sum of a continuous function and a
discontinuous function on the same interval
is always continuous on it.”

(b) Prove that the set of integers is countable. 2

(¢) Verify Second Mean Value Theorem (for
integral) for the functions

fix) =x -1, g(x) =x° in theinterval [-1,1]. 5
7. (a) Let f: [0, 1] -» R be a function defined by
fix)=3x+2.

Let
Pl = {0, , 1} and

’

[ = COf=
= Wt

P2={0’ ’ ’g’é’l}
4°3 3 4
be two partitions of the interval [0, 1]. Find
U(P,, f) and L(P,, f) and compare their
values. 3
(b) Find the Maclaurin series expansion of sin x. 4
(¢) Check the convergence of the following

series : 3
22 3/2
O 5
— n° +3
.. N 2n
(11) Z 3n+1
n=1
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Mz For ala g & I AT | 7T & 1 et @
WTE 287 %8 FE awI97 7T FW

1. = Fefifad 99 g€ T FT 2 WM ITHW S
oI, Jag® FHROT T4y | | 5%2=10

cos nx

T,XGR

() BEH IJLHFA (£,), TR f(x) =
forga: siftradt € 2 |

(@) fx) = 2 — 8x% + 17x — 10 TR1 TR B
¥ foe o W g « e 11, 2 w1 AfwE
2 frash fore £/(a) = 0. ‘
() T TRl qvT s ST g 2 |
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(") fix)=]cos®3x | g1 R M weH fix) +
aﬁ?hiasg%
(F) f(x) =[x - 3] - 13 grr aRwf¥q werw

f: (3, 13] - R Gad oA 8, 9al [x], x ¥ &H
I7 x % T HEAH QNI 2 |

2. (%) Rame % ag=m
X =[1, 5] U [6, 9] U [15, 30]

R &1 Hgd 3y9 =9 ¢§ |

(@) Sifs T RF o y = x2 + 2x + 2 W A
forgatt @1, % 49 x =2 3 x = 5 &, famm
areft S 3@ fog w dfEt T oeian &
HHIGX Bt & AT 7EY |

(M) fFrafafgs @ = It Afee 3, @ @
IR I

m x+1x
x>0 |x—-1

3. (%) wieft & wumRe wew gro Aoft

o0

1
Z n log n(log log n)3

n=3

& e H Sitg Hifvr |

(@) fag e % V2 +/5 & e d&r 2 |
oMM A YR AR |
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() {armaﬁlﬁm 4

hEm JEL+ Jo '+——i£——+"u+ /o T
n>e| 33 Ja+3® Jo+6?° J7n -33

‘4. (F) ﬁzﬁﬁqﬁmmﬂwmwﬁﬂﬂ
TR | 3

(@) ﬁaﬁﬁqﬁ:aﬁw sinx—% =0H TF

o 4 s 5, AR A g
@) v il & Faffea g afed 8 o

& » 4
® (3+cn1)
2n4.—9n2
i
'u) [3n2+9n4]
5. (%) Prafufea el = fag Fifv 4
x<sinlx< -x—,'ﬂﬁ 0<x<l1
o Jl—xz'
(@) fag ifsw fo f(x)=cos§§l’(fﬁ'ﬂ'lww
£, 10, oo T THANTA: Fad T4 & | 3

(%) aoft Z( 1)“1(—+ ) ¥ g ik

mﬁw wﬁmm 6 St aﬁﬁn{ | 3
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6. (%) FafaRaa s = fug I afyg HifSg - 3
“T & AU W Taq Bo IR JTad Be
T ANTHE 39 AT W FAI Had Aar g 1”7
@)%W%Tﬁﬁwwmﬂﬁm%l 2

(W) SR [-1, 1] ¥ Hert fix) = x - 1, g(x) =
*%Qﬁ?ﬂwmmuﬁw(m%f%{q)

%! geafua hHifvg | 5
7. (%) R £: [0, 1] > R, fix) = 3x + 2 AT
A e8|
T g
P, = {0,1,3,1} s
3’3
p2={0,l,1,3 3 1}
4’3’3’¢’

I [0, 11 F @ fawmm & 1 Uy, f) 3K
L(Py, f) T Hfo i 3% Adi A gerr

Hife | 3
(@) sin x T B Soft TER 7@ HIRT | 4
(@) Frafafga goft =1 it s Hifdg | © 3
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