
zv\slt+ (6ve^i,4

State and prove Cauchy's ,rh root test for an infinite

series. 6

Test for convergence the iollowing series :

nl(0 L,,=, ,+s
(io Xl=, z-^'-'' . 6

State (without proof) D'Alambert's ratio test for an

infinite series. Test for convergence the series :

r 2t 3! 4!
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6. (a) Define an altemating series. State Leibnitz's test for an

altemating series. Test for convergence the series :

I -l.l-l*............. 6246
(b) Test for convergence the following series :
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.This question paper has s,,i questions in all.

Attempt any r o pafts from each question.

l/l questions are compulsory.

Marks are indicaled against each part of the questions.

l. (o) Which of the following sets are boundcd below, which

are boundcd above and which are neither bounded

below nor bounded above.

0) {-1,-2,-3.-4, ........., - n, .......}

6

t

I

(r) >;,
(-l)'sinrct

n" cl being real

(
no'

<iil L_, tn+tlr. 6

(c) Prove that every monotonically increasing function / on

[a, 6] is Riemann integrable on [a, 6]. 6
I I

(ii) \-t,2,1,4,........., (-l)"n,.......1

Qto Q:i,:. (+)' 
'

(ry) {3, 3'?, 33,.......... 3'. .......}
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(2) 30ls

6.5

(3) .30t9

(b) Define supremum and infimum of a non-empty bounded

set. Suppose A and B are two non+mpty subsets of

R satis$ing the property :

qSb,VaeA and VbeB.

Pmve that :

sup(A) < inf (B). 6.5

G) State Bolzano Weirstrass theorem for sets. Show by an

example that the conditions in.this theorem cannot be

relaxed. 65

(a) Prove that every continuous function on a closed

interval is bounded. 65

(6) Show that the function /tr) = ] i. not uniformly

continuous on 10, -[. 6.5

(c) Define an open set and prove that the union of an

arbitrary family of open sets is an open set. 65

(a) Define a convergent sequence and a bounded sequence.

Show that the sequence <ar> defined by :

a,=(_t),,Vn

is bounded but not convergent. 6.5

(b) Show that the sequence < a, > defined by :

o, = l, a,r, =,fz+ o", v r>t

is bounded and monotonic. 415e 6n6 lim a,. 6.5

(c) State and prove Cauchy conv€rgence criterion for

sequences. 65

(q) Prove that every monotonically increasing and bounded

above sequence converges. 6

(D) lf < on> and < br> are sequences of real numbers such

that :

liman=q, lim b,=b

then prove that :

!y1@,+ b,) = (a+ b) .

(c) Show that :
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