Question 1 (12 marks)

a) BEvaluate +4.28+9.714 to 1 decimal place .

b) Simplify . f"%

) ¢) Solve forx: 3x*-9x-12=0
d) Solve and graph on the number line:
12-2x>4

¢) Factorise  9x*-16

Time a"m{‘!e“df f) Graph on the number plane:  y=|x+1|
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Question 2 (12 marks)
(Start a new page)

a) Find a if V75 -3 =

b) Solve for x and graph on the number line:

x*—4x<0

. s
¢) Express in simplest form: fm

@) Simplify -2

-3 x*-x-6

e) Prove that

9 +smecost9 tand

B

Question 3 starts on the next page

Question 3 (12 marks)
(Start a new page)
) The line & cuts the x-axis at A(6,0) and has gradient m = 4

3

i) Show that 4x - 3y - 24 = 0 is the equation of line k

il)  Find the co-ordinates of B, the y-intercept of line &

iii) Draw a neat sketch showing line &
and points A and B on the numb"ér plare.

iv) Find the distance of the or1g1n from hne k J

| v). Linejis perpendmular o hne k and also passes through
A(6,0). Find its equation.

b) Sketch the regiony > 2x + 1
c) Sketch the graph of the function:

F)=N9—x*

Specify the range and domain of this function

Question 4 starts on the next page




Question 4 (12 marks)

(Start a new page) Question 5 (12 marks)

(Start a new page)

a) Farmer Brown’s paddock, shown shaded below, is bounded
by the river and 3 straight fences. Use Simpson’s method to find
the area of the paddock to the nearest m*, = 4

a) Find the value of:
) [t

i) [ on-5pa

)
) i) [
b)
i) Draw a neat sketch of the curve y=2x° for 2<x<2
- . 2
b) Differentiate: ' ii) Hence or otherwise evaluate j dx
2
i sx* 1 -
6 2
i) x - 316 +4 2
x ) )
iii) 3x-2 2

¢) Find the equation of the tangent to the curve
y=4x* —6x at the point P(2, 4) 3

Question 5 starts on the next page




Question 5 continued

Volumg@
¢) A student is required to find the gse# enclosed when the shaded area

is rotated around the y-axis.

Y

Her solution starts: : 2
b
V= ﬂ:_[x"dy
‘ 4
~V=rf(y-4dy
1]

The first line is correct but the second contains errors. Write the correct
second line. Do not continue the calculation.

Question 6 starts on the next pdge

Question 6 (12 marks)
(Start a new booklet)

A

-6

/

a) The diagram shows the parabola y=x>—4x+3

i) Find the co-ordinates of A and B

if) Find the shaded area using integration.

\ 4




Question 6 continued

b) A parabola has its focus at (5,2) and its directrix is the line y=8.

i) Sketch the parabola giving the co-ordinates of its vertex.

i)  Whatis the focal length of this parabola?

iif) What is the equation of this parabola?

iv)  Write down the equation of another parabola
with the same vertex and focal length.

Question 7 starts on the next page

Question 7 (12 marks)
(Start a new page)

a) The tenth term of an arithmetic series is 93 and the fifteenth terin
is 68.
Find the first term @ and common difference d.

b) Find the sum of the first 20 terms of this series:

¢) 243, X, 2-+3..... forms a geometric series

Find x

d) For which values of & does a limiting sum exist for:

1+ k=1 + 2k—1) +....

) A tree was planted at the beginning of the year 2000, when it was
70 cm tall. At the beginning of 2001 it was 92 cm tall and at the

beginning of 2002 it was 114 cm tall.
Assuming it continues to grow at this rate, find its height at the
beginning of 2010.

Question 8 starts on the next page




Question 8 (12 marks)
(Start a new page)

1
P that ———-—tan@=rcotf
a) Prove tha sinfcosf ©

b) From Town A two straight roads run to Town B
and Town C. The bearing of B from A is 200°T
and the bearing of C from A is 310°T .

A is 40 km from B and 55 km from C.

i) Draw a diagram showing the relative positions of the
towns.

ii) Use trigonometry to calculate the distance BC to the
nearest kilometre.

.6
c) Bvaluate Y 551
h=0
d) For the curve f(x)=4x*-6x"+5
i) Find the stationary points on the curve and determine
_ their nature.

ii) Locate the point of inflection.

iii) Sketch the curve

Question 9 starts on the next page

Question 9 (12 marks)
(Start a new page)

a) Farmer Brown is building exercise pens for his ducks, chickens and
geese. The pen is built against the barn wall and each kind of fowl
has the same area of pen, as shown in the diagram.

Farmer Brown has 60 m of fencing mesh.

BARN WALL
ducks chickens geese x
y y y

i) Show that the area 4 in 7’ he can enclose is given by

A =x(60~4x)

ii) Find the maximum area he can enclose.

b) The quadratic equation2x® +9x~12 =0 has roots czand

Use the values of o+ and o8 to find the value of |oc— f]




Question 9 continued . : Question 10 (12 marks)

(Start a new page)
) AAEB is an equilateral triangle and quadrilateral EBCD is a rhombus a) ABCD is a quadrilateral with diagonals AC arid BD intersecting
with £EDC =30 at 90° at point E. AC bisects £BCD.

i)  Draw a neat sketch to represent ABCD and mark in
all given information.

ii) Using congruent triangles, prove that ABCD is isosceles.
b) In the diagram below: LABC = ZAED

A
) ) NOT TO SCALE

i} Copy the diagram and mark in the size of all internal angles 1

ii) Hence find the size of ZEDA 2

) ) i) Prove AABC||| AAED

ii) IfAB = 12 cm, AE = 8 cm and AC=10 cm, find AD

©) A4(2,0) and B(8,0) are points on the number plane.
P is the point (x,y)
The locus of P is defined by 4P = 2BP, so that the point P is always
twice as far from A as it is from B.
Find the equation of the locus of P and describe the locus in words.
Question 10 starts on the next page
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