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1. (a) (i) State Bolzano Weierstrass Theorem for

seis.

(1) Give an example of an open set which is not

an interval,

(i) Is the set [0.1] . [2.3] closed ?

{b) Define infimum of a set. Let S be a non empty

set of real numbers which is bounded below. Prove

P.T.O.
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that a real number ¢ is the infimum of S iff the

following conditions hold -
(Y x 2t ¥xesb,

(i} For each positive real number g, there is a
real number x € S such that x <t+¢g,
(4'4,3)

2. (a} Use Cauchy Convergence Criteria to show the

sequence <a > where
I ]

a, =l+-+-+.+—, neN
2 3 n

doesn’t converge.

(b} Define a monotonic sequence. Prove that, a
monotonically increasing sequence which is

bounded above. converges. (4'4,5)

-~

30 qa it Z u_is a positive term series. such that

) u, . :
fim,_,, -—= =1/ then show that the series diverges
u

ot
thed

if { <1

{b) Examine the convergence of the following

series ;
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S (44,5)

SECTION 1

4. (a) Show that the function

fix) = [x}, x € [03[ is discontinuous at x =1
and x =2,

(b) State Lagrange’s mean value theorem. Find a
point ¢ e ]0 %[ of Lagrange’s mean value theorem

r

i
if f{x) = x(x—-1}x-2)\ XE‘O —2—1. (42,5)

4

5. {a) Obtain Maclaurin's serics expansion of cos x,
xn= R,

(b) Evaluate

O | —c¢os X
ar mgy——=—.

X

(i) him_,, x*. (4'4,5)

P.T.O.
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6. (a) State and prove Weierstrass’ s M-test for uniform

convergence of a series.

dx
(x-1f

(5,4'7)

o)
(b) Examine the convergence of L



