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Question 1

(a)

(b)

©

)

(&)

Simplify, giving your answer as a rational number:

(i) VT x V63,

]
(i) 49 2.
Solve 3* = 0.0568, giving your answer correct to 3 significant {igures.

-1
-1 .
in stmplest form.

Express

Solve the equation tanx =1 for 0 € x <27 .
Consider the parabola 8x—-1=y*+6y. Find:

(1) the coordinates of the vertex,
(ii) the coordinates of the focus,

(iii)  the equation of the directrix.



Question 2 Begin a new page.

(a)

(b)

(c)

Differentiate with respect to x:

(i) f(x)=sindx.

In the diagram above, WX=WY and ZX=XY.
(i) Copy the diagram onto your answer sheel.
(i) Find the value of a.

(iii) Show that ZW=7X.

Solve 2% —15x(2‘)—16=0.

Diagram not to scale.

Question 3 Begin a new page.

(a) Sketch the following graphs, showing features:

() y=p+2 ,
@y y= !
7 x=3
(b) Find:

(1) the primitive of .
P 54 2x

Giy [ secmn dx .

(c) The area of a sector of a circle with radius 6 cm is 37 cn’. Find the

perimeter, leaving your answer in exact form.

6CM

Diagram not to scale.

(d) Show that the sum of the following series,

VIZ 46 +43+ .. is 2\/6(\5+1).



Question 4 Begin a new page.

(a) (i) Simplify (1-cos” @) (cot” O +1).
.. . . 5m ar
(ii) Write down the exact valuc of cos —5+ tan 5
(®) (i) Factorise o® —b*.
(ii) Hence or otherwise simplify (2 - x/i)‘ - (2 + \/5)3

Diagram not to scale.

From P the bearing of a point Q 30 km away is 114°T. The bearing from Q of a point
R 20 kin away is 230°T.

(i) Copy the diagram and show this information on it.

(i) Show that /PQR = 64°.

(iii) ¥ind the distance from P 1o R, correct to the nearest 0.1 km.

(iv) Find the bearing of R from P, correct to the nearest degree.

Question 5 Begin a new page.

(2)

V2

, 1 .
Evaluate cos[-—-), correct to 4 significant figures.

(b) Consider the points S(-2, -1), T(4, 1) and U(6, 7).

Plot the points on a number plane.

(i) Find the midpoint M of SU.
(1i) Show that TM is perpendicular to SU.
(iii) Show that ASTU 1s 1sosceles.

(iv) Find the coordinates of V such that STUV is a rhombus, giving reasons
for your answer. ‘

(v) Calculate the area of thombus STUV.

Question 6 Begin a new page.

(a)

(b)

(c)

Differentiate with respect to x: y =log, [gﬂ»z—J
¥ —

The sum of the first n terms of a series is given by S, =3n—n".

(i) Find the sum of the first 10 terms.

(it) Find the tenth term.

(i) Show that the equation of the normal to the curve y = x* atthe point R

where x=2 is given by x+4y-18=0-

(i1) The normal intersects the parabola again at Q. Find the coordinates of Q.

1



Question 7 Begin a new page.

@ (1) Show that ixj—(xlnx —x}=lnx.

2

2
(1) Hence evaluate J.lnxdx , leaving your answer in exact form.
1

(b) Use Simpson’s Rule with 4 sub-intervals to find an approximation to the arca 3
under the curve y =tanx between x =0 and x = 1.

(c) An Australian airline restricts the size of cabin baggage allowed onto 6

aircraft. For bags in the recommended shape of a rectangular prism, the sum
of the length, breadth and height should be equal to 115 cm.

Sandy buys a bag in the recommended shape, with a square base of length x
cm and height s ¢m, to take onto the aircraft.

m Diagram not to

b scale.

x tm

(i) Show that the volume in cubic centimetres is given by ¥ = 115x” - 2x -

(ii) Hence find the maximurm volume.

Question 8 Begin a new page.

(a)

(b)

D C

Diagram not to scale.

ABCD is a parallelogram. CB is produced to E. ED intersects AB at F.
FB=8cm, EB=6 cmand BC=9cm.

Copy the diagram onto your answer sheet.
(i) Prove AFAD [jj AFBE.

(if) Hence find the length of AF.

A square chess board contains alternating black and white squares with eight
squares along each side. Polly places one grain of rice on the first square,
two grains of rice on the second square, four grains on the third, eight on the
fourth, and so on, until every square is covered.

(i) Find the number of grains she places on the last square. Leave your
answer in index form.

(ii) How many grains does she nced altogether? Leave your answer in index
form.

6



Question 9 Begin a new page.

(2)

®)

(©)

Consider the equation (k+1) x? = 2kx + 3k —2 =0, where k is a constant.

Find the value of k if the roots are reciprocals of one another.

Find the equation for /(x) given that f”(x)=6x-2, and 7)=4 and
fG10)=3.

Consider the circle x* + y* =9 and the line y = mx+b.

(i) Write down an expression for the perpendicular distance from the centre
of the circle to the line.

(i) Hence or otherwise show that if the line is a tangent to the circle then
bt =9m* +9.

(iii) Hence find the equations of the tangents which are parailel to the line
y=x.

Question 10 Begin a new page.

(a)

(®)

(i) Sketch the graph of y =2sinx for ~m<x<7w.

| R

(11) Evaluate. _[2 sinxdx .
0

(i1i) Without integrating, evaluate the following giving reasons:

() J‘2Sinxdx,

-

(B) the area bounded by the curve y =2sinx for -7 $x <7 andthe

X-axis.

(iv) On the same axes, sketch the curve y = x® =1 . Hence find the number of

solutions to the equation 2sinx —x* +1=0.

Y a

>
»
b)) x.

Diagram not to scale.

o

The graphs of y = —1—2 and y = x -2 are sketched above. The point D has
x—

coordinates (4, 0).

(1) Show that the point (3,1) satisfies both equations.

(if) Find the volume generated when the area ABCI is rotated about the

X-axis.
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