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Q. L Choose the most appropriate answer. [06]

(1) Which of the following condition/s implies the convergence of a sequence {r",} of real

numbers

(a) Given e ) 0 3 an l/ € Nsuchthatforalln, ) l/, lr-+t -rnl 1e.
(b) Given e ) 0 f an A/ € N such that for all n ) 

^/, C+rpl*n+, - rnl 1e.
(c) Given e ) 0 f an A/ € Nsuchthatforalln ) A/, (t+l)'l*n+t-rnl 1e.
(d) None of these.

(2) Let q : E. For n Q N, let nn*L : i@'^ + 6). Then, which of the following is TRUE?

(a) {r.} is an increasing sequence, and {c,"} is NOT a bounded sequence.

(b) {r.} is NOT an increasing sequence, and {2,} is NOT a bounded sequence.

(c) {r-} is NOT a decreasing sequence, and {r.} is a bounded sequence.

(d) {r,.} a decreasing sequence, and {e,.} is a bounded sequence.

(3) For n € N, let nn: (-1)'cos ] and yn: Itr #. fn.n which of the foilowing is

TRUtr?

(u) Ii":, z?? converges, and DL, g," does NOT converge.

(b) tL, u,, does NOT converge, and DL, g?" converges.

(") Di":, r," converges, and IL, g/n converges.

(d) DL, e," does NOT converge, and IL, gr," does NOT converge.

(a) The sum of the infinite series f[ r1-t)-+rffia is equal to
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(5) Let A C IRand / : A--> IR hasalirnit at c € R., then

(a) / is bounded on A.

(b) / is unbounded on A'

(c) / is bounded in a neighborhood of c.

(d) / may not be bounded in a neighborhood of c.

(6) Which of the following statement is NOT true.

(a) There exist a function on R., which is nowhere continuous.

(b) There exist a function on IR, which is continuous only at 0'

(c) There exist a function on IR, which is continuous only on 8'
(d) There exist a function on IR', which is continuous only on Q"'

(A) Prove that lim,"--;fu : O.

(B) Prove that a convergent sequence of real numbers is bounded.

OR

State and prove Monotone Subsequence theorem.

State and prove limit comparison test.

OR

State and prove Cauchy's condensation test'

Suppose

(o) the partial sums A," of ! 4", form a bounded sequence;

(b) bo z b, ) bz)...;
(") lim b. - 0.

n-+oo
Then prove that ! or"br" converges.

OR

State and prove sequential criteria for existence of limit of a function'

State and prove that maximum-minimum theorem.

OR

State and prove Bolzano's Intermediate Value Theorem'

AII The Best
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Q. I Whether the following statement is true or false. Write your answer in the box.

(l) There exists a non-negative divergent sequence {r,,} such that o 1 un 1 b,

. t07l

for some arb €
tlR..

(2) There exists a convergent sequence {r",} with lim sup tn : 1 and lim inf rr, : 6.

(3) The series f[, ar" is convergent if a' tends to 0 as n tends to oo.

(4) For a sequence {a.} of positive numbers lim inf W S lirninf (a,)l/n.

(5) The set of cluster points of the interval (0, 1) is [0' 1].

(6) If the series D o* is convergent then its every teaffangement is convergent.

(7) If / is continuous on a closed and bounded interval [4, b] then

f (",b1) : [f (a),/(b)] t l

Q.2 Fill in the blanks with appropriate answer. t08l

( 1) A necessary and sufficient condition for the convergence of monotonically increasing sequence

is that it is ............

(2) The set of sub-sequential limits of the sequenc" {(-1)'}L, it 
..

./r',, ' ."-'-'- .

(3) For 0 ( r < 1, the series ![, r'is 
"'o 

''"
j, l

(4) -lgffi:........' \','.,."'tu*'
\t,.\ / , /(5) Every absolutely convergent series is convergent 
\l;';n;i,,',

(6) Let p : R --+ R. be the polynomial function -\.<-i?

n(r\: 1 
r'oo -zss&ss-2s8*sa 2u-L.,\, 

2Loo

Then,qg p - ...,....

(7) A continuous function f on closed and bounded interval 1 attains its ............

(8) A uniformly continuous function maps a Cauchy sequence to ............
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