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(d) State D'Alembert's Ratio test for a series. Find if
. the series,
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l. (a) If a'b = 0, then either a:0 or b = 0.

(b) State the order properties of IR.. Using it prove

that if a, b, c ar'e real numbers such that a > b,

thena+c>b+c.

(c) Find all values ofx satisfying lx - 2l < x + l.

(d) Write the definition of Supremum and Infimum of
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6. (a) State the Alternating Series test. Show that the

7,
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alternating series !', is convergent.

(b) Test the convergence of the series

I 4 27 256 3_125
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a set. Give an example of a set having supremum

and infimum, where the set

(i) contains its supremum and infimum

(ii) does not contain its supremum and infimum

I
(c) Define a conditionally convergent series and

an absolutely convergent series. Test the series

2. (a) State and prove Archimedean property.

(b) Let 5 be a non-empty subset of IR and a > 0, then

show that

) )I for absolute or conditional(-l)" sin n

n?-

convergence.

sup(aS): asupS
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5. (a) State and prove Cauchy Criterion for convergence

of a series Il-,",

(b) Test the convergence of the following series :

(D I:,
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(c) Let (x,) be a sequence in IR and let x e R. If
(a") is a sequence of positive real numbers with

l,*G,)=O and for some constant K > 0 and some

) m € N we have lx" - xl S Ka, for all n ) m, then

36

)

prove that limn ( )xn
e

(d) Using the definiticin of limit, show that

., lnn(ii) I n=r n2

(c) Prove that ll=, ,p>0isconvergentforn(ln n)'

p> I and divergent for p< l.

(d) Show that if the series lun converges, then

lr*u, = 0 . Is the converse true? Justify your

3. (a) Let (x") and (y,) be sequences of real number

such that l,g(*,)=* and lim(y")=y, then show

l
Iim

(+n + s)
1.3, . 4.1
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that lim

answer.

(x,+y")=11y.
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(b) Let (x") be a sequence of positive real numbers

[?) 
*,.". show that if L < I,
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(a) Prove that if a sequence (x") is a monotone

decreasing and bounded below sequence of real

numbers, then it is convergent.

) tUl State Bolzano weierstrass Theorem for Sequences.

Show that the sequence ((-l)") is divergent.

(c) Find limit inferior and limit superior of the following

a"qrrar"art

,, [",(T))

(iD(3+( l)")

(d) Show that every Cauchy sequerice ofreal numbers

is bounded, Is the converse true? Justify your
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suchthat L=lim

)
then (x,) converges and lim(*")=O

(c) State Squeeze theorem and show that if

z. = (2, +:'); lim

(d) Let X = (xn) be a sequence ofreal numbers defined

by x,: 1 and

*,-, =Jz+,.'. for n e IR.

Show that the sequence (x,) is convergent and

frnd its limit.

then

answer.
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