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General Instructions

e Reading time — 5 minutes

e Working time — 3 hours

e Write using black or blue pen

e Board-approved calculators may be
used

e A table of standard integrals is provided
on the back page of this question paper

e In Questions 11 - 16, show relevant
mathematical reasoning and/or
calculations

Total marks — 100

10 marks
e Attempt Questions 1 — 10

e Allow about 15 minutes for this
section.

Section 11

90 marks
e Attempt Questions 11-16

e Start each question in a new writing
booklet

e \Write your name on the front cover of
each booklet to be handed in

e If you do not attempt a question,
submit a blank booklet marked with
your name and “N/A" on the front
cover

e Allow about 2 hours 45 minutes for this
section

DO NOT REMOVE THIS PAPER FROM THE EXAMINATION ROOM
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Section |

10 marks

Attempt Questions 1-10

Allow about 15 minutes for this section

Use the multiple-choice answer sheet for Questions 1-10.

1 The period and amplitude of y =3 cos 2x is:
(A)  Amplitude = 2, Period = 2—?’)‘
(B) Amplitude = 3, Period = =
(C)  Amplitude = n, Period = 3

o

(D) Amplitude = 3

, Period =2

2 What is the solution to the equation 2cos? x-1=0 in the domain 0 < x <27 ?

A x-Z iz
6' 6
(B) x=1,7—”
4 4
Q) xo7 57 7n1lx
6 6 6 6
©) yoz 35 I
4° 4" 4 4

3 An infinite geometric series has a first term of 3 and a limiting sum of 1.8.
What is the common ratio?

(A) -0.3
(B) -0.6
(C) -15
(D) -3.75



7

4  Evaluate the J S dx.
, X

(A) 5(n7 - 1In2)
(B) %(In? ~In2)

5 _ 5
<C)E 4

5 Let , and g be the solution of 2x? ~5x—-9=0. Find the value of 1 , 1

_+_

a p

N < >
N—" N—"
I | I
o o1l N

S
NIOT o

2
6 The equation of the normal to the curve X =4y at the point where x = 2 is:

7

(A y=1

The acceleration of a particle moving in a straight line is given by the formula
a=12t+6 with an initial velocity of =36 m/s. When is the particle at rest?

(A) t=0
B) t=1
Q) t=2
(D) t=3



8 Aregion in the first quadrant is bounded by the line y = 3x +1, the x-axis, the y-
axis, and the line x=2.

&

What is the volume of the solid of revolution formed when this region is rotated
about the x-axis?

(A) 8 units?®
(B) 38 units®
(C) 8z units®
(D) 387z units®

9 What are the coordinates of the focus of the parabola X° —2X=6y+11

@ (-2
® (-5
© (13
o [1-5

10 What is an expression for [ f(x)]" if f(X)=4+272
(A) 16+2°* +27%

(B) 16+2%* 4272
(C) 17 + 2%~
(D) 17+2%*

END OF SECTION |



Section Il

90 marks
Attempt Questions 11-16
Allow about 2 hours 45 minutes for this section

Answer each question in the appropriate writing booklet. Extra writing booklets are
available.

In Questions 11-16, your responses should include relevant mathematical reasoning

and/or calculations.

Question 11 (15 marks)
(@) Simplif —L
a |mp|yy2_4 y_2
(b)

Rationalise the denominator

V2
J7+3
(0 Evaluate Iog(x2 +sin 2x)dx

(d) For the arithmetic sequence 4, 9, 14, 19, ....
(i) Write the rule to describe the nth term.
(i)  Whatis the 100" term?
(iii) Find the sum of the first 100 terms.

(e) Differentiate
(i) tan5x
(i) log, x

X
(iii) X COS X

Marks



(f)  In the triangle ABC, ZACB =30°, ZABC =50° and BC = 10 cm.
The foot of the perpendicular from A to BC is D.

(i) Use the Sine Rule to find the length of AB correct to 2 decimal
places.

(ii) Hence or otherwise, find the length of AD.
Answer correct to two decimal places.

End of Question 11



Question 12

(a)

(15marks)

Points A(-3,1) and B(1,3) are on a number plane.

(ii)

(iii)

(iv)

(v)

(vi)

The table shows the values of a function f(x) for five values of x.

B(1.3)

A(-3,1)

Find the gradient of line OA.
Show that OA is perpendicular to OB.

OACB is a quadrilateral in which BC is parallel to OA.
Show that the equation of BCis x+3y-10=0.

The point C lies on the line x =-2.
What are the coordinates of point C?

Show that the length of the line BC is \/E)

Find the area of OACB.

X 1 1.5 2 2.5

f(x) 4 1.5 -2 2.5

3
Use Simpson’s rule with these five vales to estimate L f(x)dx.

Marks



(©  The parabola Y=X"+1 and the line y = 3x + 1intersect at the point A4

(i) Find the x-coordinate of point 4
(ii) What is the area enclosed between the curves

(d) Evaluate log, 9+ log, 24

(e) Solve 4*' =9 correct to 2 decimal places

End of Question 12



Question 13 (15 marks)

(@) In the diagram, the shaded region bounded by the curve y = In x, the
coordinate axes and the line y = In 4, is rotated about the y-axis.

Find the exact volume of the solid of revolution.

o

(b) In quadrilateral ABCD the diagonals AC and BD intersect at E.
AE=3,CE=6,BE=4,ED =8.

Not to scale

Copy or trace the diagram into your booklet.
(i) Show that AABE ||| ACDE
(ii) What type of quadrilateral is ABCD? Justify your answer.

(©  The parabola y=ax2 +bX+C has a vertex at (3, 1) and passes through
(0, 0).

() Find the other x-intercept of the parabola.

(i) Find a, b and c.

Marks



(d)

John plays computer games competitively. Everytime he plays, John has
a 0.8 chance of winning a game of Beast/e and a 0.6 chance of winning
a game of Dragonfire. In one afternoon of competition he plays one
game of Beastie and one of Dragonfire.

0 What is the probability that he will win both games?
(ii) What is the probability that he will win exactly one game?

(i) What is the probability that he will win at least one game?

End of Question 13



Question 14 (15 marks) Marks
(@) A function f (x) is defined by f(X)=X2(3—X).

(i) Find the stationary points for the curve y = f(x) and determine

. 3
their nature.
(ii) Sketch the graph of y = f(x) showing the stationary points and 5
X-intercepts.
(b) The displacement of an object at time (t) seconds is given by: 3
x = 3e? - 4e' —10t
Find the time the object comes to rest.
(©) The third and seventh terms of a geometric series are 1.25 and 20 2
respectively. What is the first term?
(d) At the start of the year John puts $10 into his personal safe which earns
no interest. At the start of each month, John puts $5 more then the
previous month (ie. $15 in the second month, $20 in the third month...)
At the same time, Henry invests A/ dollars into a new saving account
and deposits M dollars at the start of each following month. The money
in the account earns interest at the rate of 0.4% per month
compounding monthly.
(i) Show that the John has saved $3510 after 3 years. )
(ii) Write an expression involving M showing how much Henry saved
after 2 months 1
(i)  If the total money saved by Henry and John is $18035 after 3 )

years, find the value of A/to the nearest dollar.

End of Question 14



Question 15 (15 marks)

(i) On the same number plane graph:
y =sin x and y =cos2x for 0<x<rx

(ii) Show that the curves intersect at A = %and B= 5?”

(iiy ~ Hence find the area bounded by

y =sin x and y = cos 2x for%sxs%.

3 metres of fencing is being used to form a triangular garden against an
existing wall. Let the length of the base BC be x metres.

(i Show that the area of the triangle ABC is 0.5Xv9—6X.
(ii) What value of x gives the maximum possible area of the triangle?

The radiation in a rock after a nuclear accident was 8,000 becquerel
(bq). One year later, the radiation in the rock was 7,000 bg. It is known
that the radiation in the rock is given by the formula:

R=Re™.

where R, and k are constants and ¢is the time measured in years.

()  Evaluate the constants R, and k.

(i) What is the radiation of the rock after 10 years?
Answer correct to the nearest whole number.

(i) The region will become safe when the radiation of the rock
reaches 50 bg. After how many years will the region become
safe?

End of question 15

Marks



Question 16 (15 marks)

(a)

An object is moving in a straight line and its velocity is given by;
v=1-2sin2t for t>0

where v is measured in metres per second and t in seconds.

Initially the object is at the origin.

(i) Find the displacement x, as a function of t.

(i) Whatis the position of the object when t = %?

(iii) Find the acceleration a, as a function of t.
(iv)  Sketch the graph of a, as a function of t, for 0<t<r.

(V) What is the maximum acceleration of the object?

1 1

_ + . =2sec?36.
1+sin3¢ 1-sin36¢

(i) Prove that

e H 4 4
(ii) Hence f'ndj(1+sin2¢9+1—sin2«9Jdg

The diagram shows the sector OAB with centre 0 and radius r.
The perpendicular from B meets the radius OA4 at ¢, BC=8 cm and
AC=4cm.

(i) Show that the radius r of the circle is 10 cm.
(ii) Find the area of the shaded region in this sector.

End of examination

Marks
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STANDARD INTEGRALS

X" dx = — x"™ nz-1 x=0, ifn<0
J n+1
(1
—dx = Inx , x>0
J X
(" 1
e dx = Ze*, az0
J a
1.
cosax dx = —sinax, az0
a
) 1
sinax dx = ——cosax, a=z0
a
) 1
sec” ax dx = —tanax, a=0
a
(" 1
secaxtanax dx = —secax, az0
J a
1 1 4 X
——dx = =tan"=, a=0
Ja +x a a
("
1 . 4 X
dx = sin? =, a>0, —a<x<a
J az—X2 a
(1
ﬁdx = In(x+\/x2—a2) x>a>0
J X" —a

Jﬁdx = In(x+\/x2+a2)

Note Inx=Ilog,Xx, x>0
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1 AO BO CO DO
2 AO BO CO DO
3 A O BO CO DO
4 AO BO CO DO
5 A O BO CO DO
6 A O BO CO DO
7 AO BO CO DO
8 A O BO CO DO
9 A O BO CO DO
10 A O BO cO DO
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