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ANSWER SHEET

Section I — Multiple Choice
Detach this page and hand it in separately.

Choose the best response and clearly shade the corresponding circle.

1. AO BO ¢cO DO
2. AO BO ¢cO DO
3. AO BO ¢cO DO
4. AO BO ¢cO DO
S. AO BO ¢cO DO
6. AO BO ¢cO DO
7. AO BO ¢cO DO
8. AO BO ¢cO DO
9. AO BO ¢cO DO
10. AO BO cO »pO
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Section I — Multiple Choice (10 marks) Attempt Questions 1-10

Use the multiple choice answer sheet provided.

1. O is the centre of the circle. Find the value of @

ﬂ\

8>

NOT TO SCALE
(A) 6 =80° (B) 0 =160°
©) 6 =200° (D) 0=260°
dx , : :
2. > equals which of the following expressions?
4x°+16
(A) TanX 4 c (B) LanX 4 ¢
8 2 4 2
1 1 1 -1
©) 5 tan” (2x) + C (D) 2 tan” (2x) + C
3. Choose the expression which is equivalent to \/ cos’ 460 —sin* 40
(A) cos 26 —sin 260 (B) cos 46 —sin46
(©) \Jcos 860 (D) J1-2sin* 26



Section I — Multiple Choice (continued)

4.  Choose the expression that is equivalent to 3sin X+ \/g COs X

(A) Z\Esian+§J (B) 2ﬁsin(X+%J

©) Zﬁsin(x—gj D) Zﬁsin(x—gj

x

. o . _ V2 .
Which combination of the two equations y=-cos'X and Yy== + sin” X

describe the curve shown above?

(A) Both the equations (B) The first equation only

©) The second equation only (D) Neither of the equations

6.  One of the four equations below describes this graph. Choose the correct equation.

y
N
_____ >X________
A = ! B =1- !
(A) Y—sz (B) y= %2
C S D —
© y_1+x2 D) y= 1+x?



Section I — Multiple Choice (continued)
7. Select the graph which could represent the function Y = Xlog, X
(A) Y (B) X

[\

©) y (D) y

8.  Three of these statements are always true and one is sometimes false.

Select the statement which is sometimes false:

(A) j f (x)dx = j f(y)dy (B) j f(x)dx=—i f (x)dx

a

(C) x—jf(x)dx: j(l—f(x))dx (D) j f(x)dx=2]i.f(x)dx

—a

9. What is the general solution to the equation sin2X =1, where n is any integer?
+ +
(A) x=""+nz (B) x=""12nz
4 4
©) x=%+n7z (D) x:%+2n7z

10. For the function y =sin™' (1 - X2) what is the natural domain?
(A) 2 <x< 2 (B) 1 <x<1

(€) 0 <x< 2 (D) 0 <x< 1

End of Section 1
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Section 11

60 marks
Attempt Questions 11 — 14
Allow about 1 hour and 45 minutes for this section

Answer each question in a SEPARATE writing booklet.
Extra writing booklets are available.

In Questions 11 — 14, show relevant mathematical reasoning and/or calculations

Question 11 (15 marks) [Use a SEPARATE writing booklet] Marks
( ) Sol M < -4
a olve N—!
(b) Find
1
Q) J— dx
1 2
g — X
(ii) jsin2 X dx

Question 11 continues on page 7



Question 11 (continued) Marks

(c) A population of birds on an island changes according to the equation % = k(P —-3500)

Initially there were 40 individuals and after 5 years the population had increased to 125.

(1) Verify that P =3500— Ae" satisfies the above equation, where P is the

population, t is the time in years and A and k are constants.

(i1) Find the value of A and find the value of k to 3 significant figures.
(iii) Sketch the function P =3500— Ae for t >0 showing any intercepts and
asymptotes.

(d) Inthe diagram PQ is a diameter of the circle. TS is a tangent to the circle at R and PS is the
interval from P perpendicular to TS.

Copy or trace the diagram into your examination booklet.

Prove that PR bisects ZQPS

Q NOT TO SCALE

End of Question 11



Question 12 (15 marks) [Use a SEPARATE writing booklet] Marks

(a) A sculptor is rolling modelling clay on a board. ) h >

The clay is in the shape of a cylinder and has constant volume 207 cm’.
As she rolls it into a thinner cylinder, the radius decreases at a constant rate of
2 cm per minute.

Find the rate of increase of the height h of the cylinder with respect to time, at the
moment when the radius is 4 cm. 3

(b) Prove by mathematical induction that for all positive integers n

2x11 + 5x21 + 10x3! + ... + ("> +D)n! = nx(n+1)!

(c) (i) Show that the derivative of Xsin™' X + y1-x* is sin™' X

y
/N
(i1)) Hence, determine the shaded area shown y = sinx
which is bounded by the curve y =sin"' X, % T
the x-axis and the line X =1 2

|
|
|
|
|
|
1
1

7 X
(d) The function f(X)= %(X —4)* is shown.
g (X) =f (X) over the limited domain x > 4
(i) Find g~'(x), the inverse function of g(x) 2
(ii) Find the point of intersection of g(x) andg~'(X) 2 S x

End of Question 12



Question 13 (15 marks) Use a SEPARATE writing booklet] Marks

(a) A class consists of 12 girls and 10 boys.

How many selections of 4 students are there which contain at least 2 girls? 2

(b)

> <

/

P(2ap,ap2) and Q(Zaq,aqz) are two points on the parabola x* = 4ay

(1) Write down the gradient of the chord PQ. 1
(i)  Hence show the equation of the chord PQ is y — %( p+g)x +apqg = 0 2

(ii1)) P and Q move so that the chord PQ passes through the point (O, - a) .

Show that pg = 1. 1
(iv)  Given that M is the midpoint of PQ with coordinates
[a( p+q), %a( P>+ qz)} (DO NOT PROVE THIS),

find the locus of M . 2

Question 13 continues on page 10

9



Question 13 (continued) Marks

(c)

A particle moves according to the equation v* =16—4x> where X is its position in metres and
Vv is its velocity in metres per second.

Initially the particle is at the origin and moves off in a positive direction.

(1) Prove the particle has acceleration in the form a=-n’x where n is a constant.
(i1) Find the amplitude of the motion, explaining how this is found.
(i11) Use integration to find an expression for x as a function of time ¢,

beginning with v =+/16—4x’

End of Question 13

10



Question 14 (15 marks) [Use a SEPARATE writing booklet] Marks

(a) Three surveyors 4, B and C are observing a tower of height /4 situated on flat ground.
A is due east of the tower, C is due south of it and B is somewhere between 4 and C on the

line AC. The tower’s base is at D and its top is at 7.
The angles of elevation of the top of the tower from 4, B and C are 17°,20° and 24°

respectively. Note that ZABD is obtuse.

TU

NOT TO SCALE

C

(1) Show 4D = htan73° and write similar expressions for BD and CD.
(i1) Find ZDAC to the nearest minute.
(111) Hence, find the bearing of B from the base of the tower D.

Question 14 continues on page 12

11



Question 14 (continued)

(b) A projectile is fired at V' m/s at an angle 6 with the horizontal.

The equations of motion of the particle are
1 .
X = Vit cos@, y = —Egt2+Vts1n¢9

DO NOT PROVE THIS

(@)

(i)

(iii)

() ()

(i)

y

@)

R
Using the above equations, show the Cartesian equation of motion of the particle
—9

2\/2—20 X2 + Xtand
COS

sy =

The range of the projectile is given by

2V ?sin @ cos &
R = (DO NOT PROVE THIS)

g

Show that the shaded area A under the path of the parabola, for fixed values of
4

Vand @,is A = v sin’ @cos O

2

The shaded area shown is to be illuminated by rockets fired from O, fitted with
downward-directed lights.
If Gis allowed to vary while V is kept constant, there is a maximum value of A

for a value of @ between 0 and %

Find this value of 4.

Prove that cosh — 1 = -2 sinzg

Hence, given that f (x)=cosx, find f'(x) from first principles,

f(x+h)—f(x)}
h

using the definition f'(x) = r}gqo{

End of Paper

12

Marks



STANDARD INTEGRALS

1

J.x”dx = — X", nz-1; x#0, if n<0
n+1
1
—dx =Inx, x>0
X
ax 1 ax
_[e dx = —e%, a=z0
a
1 .
Icos ax dx = —sinax, az0
a
) 1
J.sm ax dx = ——cosax, a0
a
2 1
J.sec ax dx = —tanax, a=0
a
1
Isec ax tan ax dx = —secax, a=0
a
1 1 4 X
JZ > dx = —tan' =, a=0
a +X a a

-

X
—, a>0, —a<x<a
a

~

1
—,_az — dx
—1 d

J ’\} X2 — a2 "
1 4
X2 +a’ "

= ln(x+x/x2—a2), X>a>0

~

ln(x+«/x2 +a2)

NOTE: Inx=1log, X, x>0

13
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