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Attempt any two questions from each section. .

SECTION - |
. (a) Define supremum and infimum of a set of
real numbers. Find the supremum and
infimum of the following sets if they exist : 4

)"
(1) {l +£_HL ne N} where N 1s the set

of natural numbers.

2 o 2 n-1
(b} Show that the sequence <a > defined by

; Loy 1
(11) 1,]+2,l+ LPCTNNE b e st S

a =1 converges to zero if |r| < 1. 4
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II'<a >, <b > are sequences of real numbers
such that

him a, =a, hm bn = b, then prove that
n—w N—>ed

fim (a, -b )=a

| Lt £e8]

Prove that :

} n
lim (l +—j
N—pco n

exists and lies between 2 and 3.

Show that every Cauchy sequence is
bounded. Give an example of a bounded
sequence which is not a Cauchy sequence.

Let <a > be a sequence defined as follows :

3
3 =32

1
n+]=2%¥’n21

Show that <a > is monotonic and bounded.
Find the limit of this sequence.

SECTION - 11
Show that an infinite .series Zu” 1s

convergent if and only if for each £ > 0,
there exists a positive integer m such that :
[u

>
mat Ty Tty t<eforallnzm.

Show that the series :

N \[ ..... o,

does not converge.
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5. Test the series ;

for convergence, for all positive values of x.

6. (a) Show that every absolutely convergent
series is convergent. Is the converge true ? 3
(b) Test for convergence and absolute
convergence the series ;
§g—~l!“" 1 1 1 1

== =4 —
2k TRttt 3

" SECTION - III

7.  Define power series and its radius of
convergence. Determine the radius of
convergence and exact interval of convergence of

the following power series : 5
E ="
n=1| 20
8. Show that :
tan X = X — 3 5 - 7 P
—-1£x<1 5

9. Define exponential function E(x) as the sum of a
power series. Show that the domain is the set of
all real numbers. If ¢ denotes E(1), prove that
E(x) = &*, for all real x. 5
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