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# AN

(i) Answer all questions in Section A and two questions from Section B.

Instructions to candidates

(i) Begin each question on a fresh page,

Section A [40 marks]|

Answer all questions from this section being careful to number them A1 to AS,

Al, (a). Define the terms:
(A). infimum ofaset § € R [2]
(if). an ordered field. [4]
(b). Find the least upper bound and greatest lower bound for the sets:

. 44x
(). 4= {22 > 1}, [ 4]
(i) B = {x|x® —x < 6}. [3]
A2, Prove that there exists a real number x such that x* = 2, [8]
A3. A sequence (uy) has its n — thterm given by (u,) = %. Prove that (u,,)
converges. 17
Ad, (a) Define a Cauchy sequence. 3]
(b). Prove that the sequence (x,;) = % is a Cauchy sequence. [4]

AS. Prove that if -’:% and %are rational numbers with p % 0, then% +2 % is an irrational

number [5]
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Section B:[60 marks]
Answer two guestions from this section being careful to number them B6 to B8,

B6. (a). Prove that a sequence (ay) converges to a real number L iff for every £ > 0, all but a finite

number

of the terms of (a,) lic in the interval (L — &, L -+ €). [12]
(b). Provethatifa,b € R, witha >0, then there is a positive integer n such that na > b. [10]
(c). Prove that f(x) = x2 + 2x — 5 is uniformly continuous on [0,2]. [8]
B7. (a). Defineacutin R. | [3]

(b). Prove that if an ordered paired (4, B) of non-empty subsets of R form a cut in R,
then there is a unique element € that satisfies: a < &, Va € 4 and £ < Vb € B. [12]
(¢). State and prove the nested cells property inR, [15]
BS. (a). Let f be a function defined on [a, b] and suppose f(x) is differentiable
atx, € (a,b). Prove that f is continuous. [10]
(b). Define the following terms:
(). a partition P of an interval {a, b], [31

(ii). a lower and upper Riemann sums of a function f with respect to the partition P [4]

(ifi). a refinement Q of P. 2]
(c). State Riemann condition for an integrability of a function f. [4]
(d). Use the definition of the Riemann integral to evaluate fol x3dx. ' n
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