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QUESTION 1 : COMPULSORY (30 MARKS)

a) Given a € R andthat a # 0 prove thata™! exists . ( 5mks)

b) Givenafunctions f,g suchthat f: R - R and giR = R-.
Define f(x) = x*—x?2  and g(x)= 4x+5 . Find

(i) fg(x) (3 mks)
(ii) gf(x) (3 mks)
(iii) Hence the value of fg(2) and  gf(2) (8mks)
c) If x and y are positive real numbers the prove that x <y iff x* <yt
(7mks)

d) Giventhat a,b,v,u € R,showthatif v+a=a the v=0 andifub=b>b for b# 0 then
=1 (6 mks)

e) Define the term Supremum of a set (2mks)

UESTION 2 : (20 MARKS

a)ifa and b are real numbers , prove the triangle inequality la] + |b| = |a+b| (8mks)

b) Giventhat A and B are subsets of a universal set U then prove that
AR = A U B

c)Find the supremum and infimum of the set

A= {2*—" : n=1,2,3,.........}
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QUESTION 3 : (20 MARKS)

Leta and b be any two distinct rational numbers in Rand thata < b . Show that we can find we
can find another rational number q betweena and b.Thatisa < g < b (8mks)

VYab,c€ R Provethat a?2 + b%*+ c¢? =ab+ ac +bc (8mks)

Ifxz = yz andthat z # 0, thenshowthat x = y (4 mks)

QUESTION 4 : (20 MARKS)

Forany x € R andthat x # 0 .Showthat x%> 0 (4mks)
Show that v/ 18is irrational (8mks)
Given thattheset X = {1,2,3} Find P(X) the power set of X (8mks)

QUESTION 5 : (20 MARKS)

Define the term rational number (2 mks)
Prove that:
i) The union of an arbitrary collection of open subsets inR is open.
(4mks)
i) The union of an arbitrary collection of closed subsets inR s closed.
(4 mks)

If ¥ n € N, theset E iscountable then prove that Uy-1 E,, is also countable.
(10mks)



