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Instructions
1. This paper consists of SEVEN questions.
2. Each question is worth 20%.
3. Answer ANY FIVE questions.
4. Show all your working.

THIS PAPER SHOULD NOT BE OPENED UNTIL PERMISSION HAS
BEEN GIVEN BY THE INVIGILATOR.



Question 1

(a) The equation z? — 2z + 1 = p(z — 3) has equal roots.

Find the possible values of p. [10]
(b) Solve the simultaneous equations
zT+2y = 7
2 2
T'—4z+y =1
[5]
(c) Consider the graph of f(z) below.
Question 2
(a) State the factor theorem. [4]
(b) Factorise the expression
7% 4 322 — 6z — 8. (6]
(c) Solve the equation
21° — 227 — 8 + 12 =0. [10]




Question 3

Evaluate the following limits.
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Question 4

(a) Use the limit definition of the derivative to find f'(x)

if f(2) = V/3.
(b) Find f'(z) for each of the following functions.
(i) flz) =3z*+ 222+ 4
()  f(z) = (z+sin’z)°
() f(z)=
(iv)  f(z) =coszln(z?+1)
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Question 5

Evaluate the following integrals.
() f (52" + 32 +2)dz
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(©) /0 sin(2z + 3)da 5]
() f ze*ds 6]

Question 6

(a) A rectangular box, with a lid, is made from thin metal.
Its length is 2z cm and its width is z cm. If the box
must have a volume of 72 cm?,

(i) Show that the area A cm? of the metal used is given
by

A=ag2 1+ 28 5]
T

(i) Find the value of 2 so that A is a minimum. [6]

(b) The function y = z3 + az? ~ 7z — 1 has a stationary
value when z = 1.

Find
(i) the value of a [4]
(ii) the type and position of the stationary point. [6]

Question 7

(a) Sketch the curve f(z) = 24z — z?. Find the area that
is enclosed by f(z) =2+ z — z? and the z-axis.  [§]
(b) On graph paper, make a sketch of f(z) = z° — 622
Mark clearly all stationary points, intercepts and points
of inflexion on your graph. [12]




