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Answer Four Questions Only.
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(1) Find the lower integrals;
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(ii) Find the upper integrals;
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(iii) What can be said about the integrabilily of each of the functions f, g and /+ g
on [0,1] ? Justify your answer.

01. Let f(x)={

0, x=0
02. (iLet f{x)={1, O<x<l
2, x=1

Use Riemann criterion to show that /* is Riemann integrable on [0,1].
(i) By dividing [1,2] into » subintervals in geometric progression at the points

L., r',2, provethat Ildx<_[1dx 5

Deduce that I—l—dx = %

03. Find each of the followmg limits. Show your work and state the results you use.
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04.(i) Let f be a Riemann integrable function on [0,1] and let,

F(x)= j Jf()at, for each x €[0,1]. Suppose f is continuous at a point ¢ (0,1).
1
Prove that & is differentiable at ¢ and F'(c) = f(c).
(i) Let g be a bounded function on [0,1]. Let a(x) = ] g(#)dt, the upper integral of g

“on [0, x] for each xe(0,1] and G(0)=0. Assume that G is differentiable on [0,1]
and G {(x)=1 for each x €[0,1]. Does it follow that g is continuous on [0,1]?
Justity your answer,’
05. (i) Prove the following inequalities.
(a) 1+x>ePs foreach x>0

®) e 7 1 >¢" foreach xsuch that 1> x> 0.

(i) Find lim %, where n=10"", stating clearly the results you use.
Tepm = .
e”
(iii) Give an example of a sequence {a,) of positive real numbers such that for each

keN,limag'=1 lima, ¥ =1, and lim a,” =2009. Justify your answer,

it 4o = n—yca

06. (i) Show that each of the following integrals converge and evaluate each one of

them
1}
(@) j L e (b) J’ xe* dx
-1 x3
(ii) Discuss the convergence of each of the following integrals.
1
1 x° +]
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(iii) Is the following argument correct? Justify your answer.
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