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BACHELOR’S DEGREE PROGRAMME

Term-End Examination

December, 2010

o MATHEMATICS
LN
"03 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. Calculators
are not allowed.

1.  Are the following statements true or false ? Give 10
reasons for your answers :

(a)
(b)

(c)
(d)

(€)
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Every monotonically increasing sequence
converges.

1.5 is a limit point of the interval ] —-2.5, 1.5].

> 1
The series D COS_ is convergent.
n=1

The function f defined by
7
f @=lx- 7| (R)

has a local maxima.

Every bounded function is integrable on
[a, b].
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2. (a)
(b)
(c)

3. (a)
(b)

4. (a)
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Use the principle of induction, to show that
| sinn x| < n|sinx |3 neN and 3 xeR.

If f and g are real valued functions over R

such that h 1 f(¥)=Iand J}fa g(x)=m,

then prove that

x_m {f)—g@l=I-m.

Find the derived set of each of the following
sets.

@  1-1 %] (ii) {1+% : neN}.

Show that the sequence { f, } of functions,
where

fn()_

is uniformly convergent in [0, k], where
k>0. Show further that {f,, } is not uniformly
convergent in [0, .
Find the points in ]0, w[ at which the
function f given by |

f(x) = sin x (1—cos x)
attains a local maximum value. Also find
the value.

X+ n

Show that

x2
e‘x<l—x+7,x>0.



(b) State Bolzano-Weierstrass theorem. 3
Which of the conditions of this theorem is
sufficient and which is necessary ? Justify
your answer.

(c) Test the convergence of the series 3
Z°°: 2n-2 Lol
conyy  (>0)

1
5. a) Evaluate x?dx using the defunction of 5
0 g

Riemann integration.
(b) Give one example each for the following : 5
(i) Infinite countable set. '
(ii) Uncountable set.
(iii) A set which is neither open nor closed
(iv) Compact set
(v) A set which has no limit point

6. (a) Find the value/s of x for which the series 5

135....2n-1) "
246...2n n

is convergent

(b) Prove that between any two real roots of 3
cos x = e~ 3%, there is at least one root of

e3* sin x—3=0.
.. lim :
(C) Fmd . x_*s (x_5)3 . 2
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(b)

(c)
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7. (a) Find the limit, as n— =, of the sum
+ ! + ! + + L
Jan —12 Jsn 22 12 32 2n

Let f be a function, defined on R by

f(x)= {x2—+2, when x =—2
x“—4
-1 , when x=-2

check whether f is uniformly continuous on
[—1, 1] or not.

Find the point on the curve, x2+2x+3
where the tangent is parallel to the chord
joining the points whose abscissae are
x=-2and x=1.
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(b)

(©)

(b)

(b)
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3mTEA fagia g fe@rsu i | sinn x| < n|sin
x | A~ neN and 3 xeR.
A £ 3R g, R R T Iraferss A Ferd © forer

g ;if)la (x)=Iand ;E)na g(x)=m, 79 fag
it T

lim

x—a (S —g @)=
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HifTT
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famu f& £,
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(c) Frafafaa Joft & s #) w9 =ifse : . 3

5. (a) ﬁﬁqmﬁqﬁwﬁﬁxzdxm 5
iR HIfTT |
(b) Frefafad 7o F TF e AT 5
@) o T weE
(i) SN WY
(i) % TG S 7 % faga ¢ el a @ wem)
(iv) T W=
ol

6. (a) x% X AH T wIfTC 6 forg Joft 5

1.35.....(2n-1) x"
2 246.....2n .7a1fwﬁ%|

(b) THEHGNT Fcosx = e FiFAAarales 3
el % o9 3 sin x—3 =0 F9 Y T
TS B B

. 1
(C) maﬁm’ 351_7115 (x_5)3 . 2
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