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A table of standard integrals is provided at the front of this paper :

« In Questions 6 — 10, show relevant mathematical
reasoning and/or calculations 3. Which expression is a factorisation of 8 +27?
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Attempt Questions 1 - 5; circle your answer on the question paper (C) @ 3)(dx® +6x-9) \/
Section il ' .

60 marks (0 (2x+3)(4x~ 6x+9)

Attempt Questions 6 - 10; begin each question on a new sheet of paper



4. How many solutions of the equation (sin x—1){tan x+2) = 0 lie

between 0 and 21? Section Il

A1 Question 6 Begin a new sheet of paper. -
(B)2 a) Solve|x-5] =6
()3 | | b} Solve2 ~3p<7

@4 ¢) Find the primitive of 3{[

14
5A pérabola has focus (5, 0) and directrix x =1. d)
What is the equation of the parabota?
™
(A) y* = 16(x ~ 5) Y
(B) y*=8(x - 3)
' : 4] A

(C) y? = —16(x — 5) (CAY)

— ' D

@yz = ~8(x - 3)

P
B~ 1 / c

In the diagram AB = BC and CD is perpendicular to AB.
CD intersects the y-axis at P. E

Copy tﬁe diagram onto your answer sheet.
i} Find the length of AB.
ii)‘ Hence show the co-ordinates of C are (2,0)
i) Show the equation of CD is3x+4y=06

iv) Show the co-ordinates of P are (0,1% )

Marks




Question 7 Begin a new sheet of paper.

a) NOT TO SCALE . . 3 Quesfion 8 Begin a new sheet of paper. Marks
B a)  Find the equation of the tangent to the curve ‘ -3
y=x3-2x? atthe point {1,-1)
b) ' A 4
C : D
40m

In the diagram, AB [[CD, AD = CD and £ZBAGC = 120°.
Copy the diagram onto your answer sheet. 0%
i) Explainwhy £ACD =60 P
i) ShowthatAADCIs equilateral, giving reasons.

60°
b) Find lim,,, TL D BSm>C ﬂ’
) d lm, g 1 NOTTOSCALE

A horizontal bridge was built between points X and Y. cables were
used to support the bridge as shown in the diagram above. The

c) The focal chord that cuts the parabola x* =-6y 4

at (8, -6) cuts the parabola again at X.
Find the co-ordinates of X. : distance between cables AB and AC was 5 metres. Cable AC was

40 metres long and £ ACB = 60°.

i) Show that the height of A above the horizontal bridge
is 20V3 metres. '

ii) Use the cosine rule to show the exact length of the cable
AB is 5457 metres.

! | i i c) Simplify secxcotx 1
ROAD 5

« 24m N d)y Find [T 1

NOT TO SCALE x'+5 .

g) The region bounded by the curve y = x° the y-axis and 3

Wasteland bordering a river bank and a straight road was fenced off and used as
a recreational park. Perpendicular distances from the road to the river bank are

shown on the diagram.
Find the volume of the solid formed.

the line y = 8 is rotated about the y-axis.

Use Simpson’'s Rule, with 5 function values, to approximate the area of the
recreational park. G ouh




Question 9 Begin a new sheef of paper. Marks
a) Differentiate -3 2
£
p)  The area of a sectoris %cmz and the arc length cut off 2
by the sector is -'55 cm. Find the angle subtended at the
centre and find the length of the radius.
¢) Consider the curve given by the equation 8
y=9(x-2)?

)] Find the co-ordinates of the stationary points
and determine their nature

if)  Find the co-ordinates of any points of inﬁexion
)] Sketch the curve in the domain -1<x<3

iv) What is the maximum value of 9x(x-2)* inthe
domain -1<x<37

Q 10 overleaf

Ques{ion"lo Begin a new sheet of paper. , Marks
a) Differentiate In(x*- 9) 2
b) Rationalise the denominator: 2

ol
J5+246
¢) Forthe sequence 1, 4,7, 10...
i) Find the value of the 78" term 1
if) Calculate the sum of the first 25 terms 1
d) A 6
X cm A
E
D C
NOT TO SCALE

ABCDE is a pentagon of fixed perimster P cm. In the figure, triangle ABE is
equilateral and BCDE is a rectangle. The length of AB is x cm.

cm.

i)  Show that the length of BC is i ‘23-‘

i)y  Show that the area of the pentagon is given by:

A =%[2Px—(6 ~ Bt em?

iy  Find the value of P ¢or which the area of the pentagon is a maximum.
x

End of Examination
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