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1. (a) Using algebraic properties of R, prove
that if u and p =0 are elements in R
with u-b=»b, then y=1. 2

(b) State True or False : 1
There exists a rational number
whose square is 2.

(c) Fill in the blank : 1

The order properties of R refer to
the notion of positivity and
between real numbers.
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(d If ab>0, then prove that either
) a>0 and p>0 or (@) a<0 and
b<O. 2+2=4

Or

Pr.ove that if x is a rational number and
Yis an if'rational number, then x+y is
an 1irrational number. If, in addition
x#0, then show that Xy is ar;

irrational number. 4
3 4 n+l '

e) i S=g-of_— AT

(¢ { 2’3 x }, then
find inf S and sup S if they exist. 2

() Prove that the interval [0,1] is
uncountable. 4

Or

Prove that Cartesian product of two
countable sets is countable.

(g If A and B are two non-empty subsets
of R satisfying the property g <p for
all ae A and all be B, then prove that
supA<infB. 4

Or

1
If S={;:nEN}’ then show that
infS=0.
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(h) Let I, =[0, l] for ne N. Prove that

n

(i) State and prove the nested interval

property. ®
Or
Prove that the set of natural numbers is
not bounded above.
() Let S be a non-empty subset of R
and let geR be arbitrary. Define
a+S={a+s:seS}. Prove that
sup{a +S} =a +supS. 4
2. (a) State True or False : 1
The number of terms in a sequence
is always infinite. i
(b) Consider the sequence <S, >, where
Sn = n2 » N e N .
(i) Is the sequence bouﬁ‘éed above
or bounded below?
(ii) Write the limit point of the
sequence if it has any. 2+1=3
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c) E A
(%) bounded Sequence has a limit : (ii) Sequence < x, >, where
point. Is the converse tryep Justify. ]
‘ 1+2=3 2n?+3
(d) tShtatt'-: the monotone convergence Gl
R _ 1 () Define Cauchy sequence. 1
S howtiia: LR () Show that every Cauchy sequence is
& 5 nl:’tmb '_0’ f0o<h<y. 4 bounded. Is the converse true? 4+1=5
“or or
1 Establish the convergence or
Prove that et e Up (S0 divergence of the sequence
1 1 1
Up = 1 2+...+2—, nelN 5
() Let X=<x,> be defined as x =1, Ll R ik
1
X1 = 2°n +2, n>1. Show that < S 55 3. (a) Discuss the convergence of a geometric
is monotone and bounded. 4 series. 4
(b) State the condition under which the
(9) Prove that Lt x =0 if and only if w©
nowo ] LAEL
p-series Z 5 diverges. 1
Lt (| x,[)=0. TR 4 n=17 :
n—o 3
(c) Suppose that X=<x,> and
(h) Discuss the convergence or divergence Y=<y,> are strictly positive
of the following sequences (any one) : 4 sequences and suppose that the
() o o e o following limit exists in R :
' Xn
1] L=t (—-J
xn=1+—2'+5+...+—nl— n—o\ Y,
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( 6 ) (57 ,4)
@ i X x2 xs
Prove that if i )l e e e
r«0, then Elxn is f (i) 11O TR 3]
convergent if and only if Z Yn is 1 1 | 1
n=1 ; (B7) === 5 o 3 r
convergent. 4 Rt s N

Or

Discuss the convergence of the series
= 1
El n?-n+1
(d) Define : 1x3=3
(i) Positive term series
(ii) Alternating series

(tij) Conditionally convergent series

(e} Test the convergence of the following

(any two) : 4x2=8
4 42 43

) 1+—+—

Bt Ssigpsiva;
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