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Attempt any two questions from each Section.

Section -1
1. () If
@) A={3,33,3 .3 .}
3 4 n+l:

(iiy B= {2 '3 'g—n——}
(1i1) C={u£vneN}

n
(iv) D={l +£;3Ln,n EN}

Where N is the set of natural iumbers, Find
the supremum and infimum of the above
sets, if they exist.

(b) Showthat lim {/n=1.
N0
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(2)
(b

(®)

(a)

(b)

Prove that every Cauchy’s sequence is
bounded and the converse need not be true.

Show that the sequence <a >, where
' 1 1 1 - .
a, =1 HERETREE *+ 31 converges. Find
lim a

-

Define monotonic sequence. Show that the
sequence <a >, where

1 1 1
+....+

= + .
AT n+1 Tn+ 2 " n+n
" is convergent.

State Cauchy’s first theorem. on limits.
Apply it to show that

1

. 1 1
Illlgnml:\/n2+ ] +‘\ﬁ12+2+ +‘\/n2+n]_ :

Section - II

Test for convergence the series

i": 1 1
T=sin=3
n=3 ‘\[ﬁ o

Test for convergence the series whose n
) 132 '

n-

term is (1 + \7—;)

Testtheseries‘x—'+i+£—.¥ o
| 23 W4 T

for convergence for all values of x.

T
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(a) State Leibnitz test for convergence of
infinite series. Test for convergence and
absolute convergence of the series

gt

.
R N AN C Ny

(b) Prove that the series | +1r+ 2+ (r>0)
converges if r < 1 and diverges ifr > 1.

Section — 111
Prove that if R is the radius of convergence of the
power series Za x", then the series is absolutely

convergent if | x | < R and is divergent if | x | > R.

Find the radius of convergence and the exact
interval of convergence of the following power
series :

5 (Il !)2 x2n

(2n) !
Show that ‘
log (1 +x)=x~)—§+53i-%4+ el <x<]
and deduce that
log2 =1 —'2'+%~$+ ..
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