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INSTRUCTIONS:

1. The question paper contains 5 questions each of 10 marks and total 50 marks.

2. Attempt all questions.

3. The missing data, if any, may be assumed suitably.

4. Before attempting the question paper, be sure that you have got the correct question paper.

5. Tables/Data hand book/Graph paper etc. to be supplied to the candidates in the examination hall.

Q. 1(a) 5] 1 3

1
Compute the Supremum and Infimum of the set {2_71 nme N}.

Q.1(b) Define an open set in R. Show that finite intersection of open sets is open. Is it true [5] 1 1,3
infinitely many open sets?

Q.2(a) Discuss the monotonicity, boundedness and convergence of the sequence(a,) where [5] 3 2
4n+1+3n
a, = 4—n,n = 1,2,

Q.2(b) Define Cauchy sequence of real numbers and show that every Cauchy sequence is bounded [5] 2 1,3

Q.3(a) For the series [5] 3 4
1.3 1 1.3.5 1 1.3.5.7 1
1 + =z + ==+
245 2.4.6 7 2.4.68° 9
write the nth term and examine the convergence of the series.
n [5] 3 4

245

Q.3(b)

Examine the convergence of the series Zflo:l(—l)n

Q4@@) Let (f,,) be a sequence of functions defined on [0,) by f,,(x) = x%e™ ™, x €[0,00). [B] 4 1,4
Find a function fsuch that (f;,)converges pointwise to f and further examine whether
the convergence is uniform or not.

Q.4(b) Show that the following series is uniformly convergent for all real x: [5] 4 3
1

Yn=17 -

Q.5(a) A function f is defined on [0, 1] by [5] 5 4
f(x) = x , if xlIs rational
= 0, if x is irrational.
Examine whether f is Riemann integrable on [0, 1].
Q.5(b) A function f is defined on [—-3,3] by [5] 4 3

(x) = 2xSin = — nCos =, x # 0

flx)=2x in——mnCos_,x
=0,x=0.

Show that

f is continuous on [-3, 3]

Find an anti-derivative ¢ of f on [—3, 3] and hence or otherwise compute f_33f(x)dx.



