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NOTtr: T'he symbols used in this paper have usual meaning unless specified.

Q. 1 Choose the most appropri.ale airs'we''.

(1) If a set A C IR is bounded above then the set of all upper bounds of A is

(a) bounded above. (b) boundecl belorv. (c) bounded. (d) None of these.

[061

(2)

(3)

For z € IR, -lr * tl < f is

(a) true only if -4 < r 12.
(c) true for all rr € R.

The infinite unlon of closed sets is

(a) ahvays closed. (t,) may not be closed. (c) necessarily open. (d) None of these.

(a) 'Ihe set o{'lirnit poirrts of a bounded sequence is

(a) niay be infinite.

(c) ahvays infinite.

(i)V M € R.,:A/ € Nsucii thatrn> M, Vn ) A/.

(i,i)V M € IR,3n € N such that rn> i![.
If *oo is a limit point of a sequence {r,} then

(a) both (ri) and (ii) are true.

(r:) botir (r) arr.l (tt,) nr.; nct be tnie.

i6) 'the scr.ies r- ^ -=-L- is\ - / -- u n:2 n(logn)p -'

(a) convergent Vp € IR.

(c) convergent if p ) 1.

(b) true only if r ) -4.
(d) not true for an_v* r € R..

(b) ahvar,s finite.

(d) The given information is insufficient.

(b) (ii) is true but (i) maynot be true.

(d) None of these.

(b) convergent ifp ( 1.

(d) divergentVp€R.

(5)

Q. 2 Prove ihat everv ordered set rvith the least upper bound property also has the greatest lou'el

bounci propertv. [061

OR

Q. 2 (P) Prove that there is no rational number whose square is 3.

(Q) Prove that supremum of the set {--1 tn € N} is 0.
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Q.3

q.4

Q.3

q.4

Q.5

Q.5

State and prove Bolzano \A/eierstrass theorem for sets.

OR

Prove that any subset of IR is closed if and only if its complement is open. 
.

state anci prove the cauchy's general principle for convergence of a sequence.

OR

(P) BV definition prove that litn 3*2fr :2.
(Q)Prove that if {o-}, {b.}:;,rT tlll ur"real sequences such that an < b- s
and if _1i11 a,, - li{r cn : I then lim bn : LTL-+6 n_+€ n--+@

(A) Test the convergence of the series In, C#
(B) State and prove Cauchy,s root test.

OR,

(A) Test the convergence of the series t:, ffi*-, n ) O.

(B) State the Alternating Series test.

All The Best
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cn, for all n
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NOTE: The symbols used in this paper have usual meaning unless specified.

Q. 1 Whether the following statement is true or false. Write your answer in the box.

(1) Thereexistsr € IR.and g ) O suchthatforalln € N, n> eA.

(2) For z. g € R, there exists an irrational number z such thatn I z I g'

(3) lf S and T are subsets of IR then (5' n 
")' 

: S' a T' .

(4) There exists a subset of IR. which is both open and closed.

(5) There exists a convergent sequence having two different limit points.

(6) The sequence {(-r)" (t + *)} oscillates finitely.

(7) The series ![, a. is convergent if a. tends to 0 as rz tends to oo.

(8) Every absolutely convergent series is convergent'

t081

l

l

l

l

l

l

l

l

t0z1Q.2 Fill in the blanks with appropriate answer.

(1) For any n,,y € R, l* - Al

(2) Theinfimum and supremum of the set {-2, -|,,.,.,-#,... } are........... and

respectively.

(3) The set of limit points of the sequence {L + *}F:ris ............

(4) Interior of any subset of IR is hlways a./an .. . .. . .. . .. set.

(5) lim I (t +Zttz+"... + nt/-) : ............' '-,+-r''

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

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

(7) For O I r ( 1, the series !f:, r' is

All The Best


