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BACHELOR’S DEGREE PROGRAMME

Term-End Examination

June, 2010
MATHEMATICS

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
reasons for your answers : 5x2=10

(@
(b)
©

(d)

(€
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The set S = [1, 2] is compact.
Every continuous function is differentiable.
The limit
lim (xcosecx)” exists.
x—0+

The function f defined on R by

Flx)= 1, when x is rational
0, when x is irrational

is integrable on [ -2, 3]
The set
X = {{/p : p is a postive prime number}

contains a rational number.
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Determine the local minimum and local
maximum values of the function f defined
by f(x) = 3—5x3+5x4—x0.

Draw the graph of the function f given by
fx) = |5—x|+|x=3]|; xel2 6]

Use the graph to find the points where the
function fails to be differentiable.

Find the limit as n— o, of the sum

n+1 n+2 n+3 1
n?+1 n? +22 n?+32 n’

Test the following series for convergence,

o

) Z na™ 1 x>0

n=1

(ii) Z [\/n4+ 4 — \/n4— 4]

" n=1
State the second mean value theorem.
Verify it for the functions f (x) = x and

8 (x) = sinx in the interval [0, g]

Check whether the sequence {f,} where

xn

W) = 10w

not on [0, k] where 0 <k < 1.

State the Carichy’s general principle of
convergence for sequences. Check whether
the sequence {a,}, where

is uniformly convergent or

is convergent or not
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(c) Show that R (x), the Lagrange’s form of 3
remainder in the Maclaurin series expansion
of eZ, tends to zero as n — . Hence obtain

the Maclaurin’s infinite expansion for e%~.

5. (a) Findtheupperand lower Riemannintegrals 5
for the function f(x)=x in [0, 1].
(b) State Bulzano-Weierstrass. Theorem. 5
Verify it for the following sets :
(i) Set of integers
(i) Interval[2, = [. -

6. (a) Determine the points of discontinuity of the 5
function f and the nature of discontinuity
at each of those points :

—xz, when x<0
4-5x, when(0< x <1

fx)=

3x—4x2, whenl< x £2
—12x4+2x,when x >2

Also check whether the function f is
derivableatx = 1

(b) Find the following limit 3
1- cosx?

lim > 5

x—0 x“sinx

(c) Check whether the intervals ] 3, 7 ] and 2
[ 8, 12 [ are equivalent or not.
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7. (a)

(b)

()
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Prove that the complement of every open

set is closed.

Check, whether the sequence {a,} where

N S , = is
n+1l n+2 2n

cohvergent or not.

Write the inequality 4 < 2x + 3 < 6 in the

modulus form.

Check whether the equation

B —-22-3x+4=0

has a real root between 2 and 3.
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f(x) = 3—5x3+5x*— x5 gRT R Herd f
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