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(1) Figures to the right indicate full marks.
1. Prove that the oscillation of a bounded function of on an interval [a, b] is
the supremum of the set :
{1 £Gep) = floeg) | 21, x5 €la, b}
of numbers. Also, show that the function f defined by :

0, when x is rational
flx) =

1, when x is irrational
is not integrable on any interval. 15
Or

(a) State and prove :

@) First Mean Value Theorem

(i1) Generalised First Mean Value Theorem. 8

1
(b)  Compute J'f(x) dx, where flx) = |x|. 7
-1 P.T.O.

84FO0AB8D61265EBE9BD9721F161CB7208



WT

(2) GA—89—2023
State and prove : 15
@) Comparison Test I
(1)  Comparison Test II.
Or

(@)

)

If ¢ is bounded and monotonic in [a, «[ and tends to 0 as x — « and

X o0
_[f dx is hounded for X > a, then prove that I f ¢ dx is convergent

o a

at oo. 8

Show that the integral I x™ 1 e™*dx is convergent if and only if

¢

m > 0. 7

Attempt any two of the following :

(@)

®)

If f,, f, are two bounded and integrable functions on [a, 6], then prove
that f = f; — f, is also integrable on [a, b]. 5
If f and g are integrable in [a, b] and g keeps the same sign over
[a, b], then prove that there exists a number p lying between the bounds

of f such that : 5

b b
[ g dx=u[gdx
a a
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(c) Show that the integral : 5
/2 ( - m \
Lsmn X
O x
exists if and only if n < m + 1.
(d)  Show that : 5
J-sm X
1 P

converges absolutely if p > 1.
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