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Instructions

Answer ALL Questions
Symbols have the usual meanings.



Question One

1.1 Prove that between any two rational numbers there is a rational number

(5)
1.2 Prove by Mathematical Induction that ¥n € Z*, 5% — 1 is divisible by 4.
(8)
1.3 Solve the inequality |z + 1| + [z — 2| < 5 and present the solution on a real number line
(4)
1.4 Find the first 4 terms in the expansion of % For which values of z is the expansion valid?
(5)
Question Two
2.1 Find the domain and sketch the graph of the function
1—z2 §if 2<2
flz) = :
20 —7 if x>2
(6)
2.2 If f(z) = +/1-+z and g(z) = +/1 — z determine the following functions and state the domains.
(a) f+g
£
(b} 5
(6)
2.3 Given that f(z) =3z + 1, g(z) = 22? + 2 + 1 and h(z) = —ar7 Determine hogo f
{4)
2.4 For the function h{z) = 1 — 22, sketch, on the same zy-plane, the graphs of
(a) h{z)
(b) A{z)+2
{c) h{x+2)
(5)
Question Three
3.1 Prove that lim,_,q % = ()
(4)
3.2 Evaluate
(2) limao 5ot
(b) limy,,; %=1
() limg-p £H270
(10)

3.3 If 1 < g(z) < 2% + 2z + 2 for all z, find lim,_,; g(z). State without proof, the Theorem you have used.



(5)

3.4 Determine the value of the constant e, for which the following function is continuous, for all values of
Z.

f(m)z{wz—l if <3

2ax if >3

(4)

Question Four
4.1 From definition, find ' (z) for the function f(z) = z* — 8z +9
(5)
42 Find & if

(a) y=2°— ¥z
(b) v = cos(z) — 2tan{z)
i-x

{c) y= 1Tz
(d) v = in{z* +22° + 2% + 1)

4.3 Find the equation of the tangent to the curve y = H—lmg ab ¢ =T.

4.4 Find the minimum and maximum values of the function y = 2® — 622 + 9z distinguishing between
them. Sketch the graph of the function.

(10)



