B. Math. I Year
First Semester 2000 - 2001
Final Exam / Analysis
Time: 2 Hours

. a) Find lim =

n—oo €"+n?"

b) Find lim nlog (1 = i) : [5+5]

n— 00

. Decide if the following statements are true or false. If true, give a
proof, if false, give a counter example:

(8.0 co
a) a,s are real numbers, such that " a, is convergent. Then 3 a?

= n=1 n=1
1S convergent.

b) a, > 0 and f a, 1S convergent. Then f a’ is convergent. [5+5]

. If |z| < 1, prove that 3 nz™ is convergent. 5]

n—1

. (a) Complete the following sentence:
f:I— R, fis uniformly continuous on I iff ........

b) Let I=[1,00) and f(z) = L. Prove that f is uniformly continuous

on I. [5+10]
. fisa C'-function on [1,00). f(1) = 1 and fis increasing. If f(z) < 5,

show that lim f(z) exists. [10]
. Let @1, s, ... be an enumeration of the rationals on [0,1]. Define fon

0,1] by f(¢g,) = + and f(x) = 1 if z is irrational.

Is f Riemann integrable on [0,1] ? Justify your answer. 110]

. Let f be a C'-function on R. f(0) = 0 and f’(gq) = 1 if q is rational.

Find f. [10]
. Lt flxr) = ze® . Find the second Taylor polynomial around a =
0. Using this find an approximate value of £(0.01). Estimate the
maximum error involved in this method. 120]

Eﬂ'

. Let f(z) = [ e’dt. Find f'(z) @ 10]
s EW



