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3 ABCD is a cyclic quadrilateral, with all vertices lying on a circle with centre O. 5 The parametric form of a parabola is (3t, —6t2).

The size of ZADC is 3?” radians. What is the Cartesian form of this parabola?
A x*=-12y
® x'=-Jy
. 3
NOT TO © x=2y
SCALE 2
(D) x?=12y

6 A family of 8 sit at a circular table.

What is the size of angle 67 What is the probability that the two youngest children do not sit next to each other?
z 5
A) — .
(A 5 (A) =
2 3
(B) = (B) 2
3z 20
© = o 2
5 © 21
Ar 2519
®) — Dy 222
5 ©) 2520
4 The point P divides the interval from A(4,-2) to B(6, 2) externally in the ratio 5 : 3. 7 Suppose @ is the acute angle between the lines y =3x—1 and x+2y—-6=0.
What are the coordinates of P? What is the value of tan9?
A (1-8) A -7
. (L _1) (B) -1
4" 2 © 1
21 1 D) 7
© [7, Y
(D) (9.8)



What is the domain of y = cos™ (3—;] 2 Section 11

60 marks
P P Attempt Questions 11-14
A T SX=g Allow about 1 hour 45 minutes for this section
z x Answer each question in a SEPARATE writing booklet. Extra writing booklets are available.
(B) —-—<x<=
3 3 In Questions 11-14, your responses should include relevant mathematical reasoning and/or
calculations.
© -2<x<2
37 73 _ »
Question 11 (15 marks) Use a SEPARATE writing booklet
3 3
D) ——<x<-
© -3 2

(a) Consider the polynomial P(x)=6x>-5x*-13x+12, with roots «r, 3 and . 2

Determine the value of a® + % +7*.
When the polynomial P(x)=ax®—5x*+10x+12 is divided by (x—2) the remainder
is 4.
What is the remainder when P (x) = ax® —5x* +10x+12 is divided by (x+3)?

(b) How many arrangements of the letters of the word PARRAMATTA are 2
(A) -36 possible?
() -30
c -4 (c)  Solve the inequality % >X. 3

X p—
o) -1
d Zy Inﬁ )
If y=cos(Inx), which of the following is the correct expression for e ? (d) Use the substitution u=¢* to evaluate 5e _ox. 3
1-e*
0
d’y Leave your answer in exact form.

2

(A) Yo cos(Inx)

d?y —cos(Inx)

®) ¥ (e) Differentiate x°cos™x. 2
d?y sin(Inx)—cos(Inx)
© e
12
, . (f)  Consider the binomial expansion of (2x37§j . 3
©) d y:—sm(lnx) X
dx? X

Find an expression for the term independent of X.



Question 12 (15 marks) Use a SEPARATE writing booklet. () Inthediagram, A, B, C and D are points on a circle centre O, and ZAOD =40.
The lines AB and DC intersect at Y and the lines AC and DB intersect at X.

(@) Seantook a piece of beef out of his freezer which was set at —20°C and placed
it straight into an oven which was preheated to 160°C. The temperature at the Y
centre of the meat may be modelled using the formula

T =160-Ae ™,

where A and k are constants, and t is the time in minutes after the piece of beef
was put in the oven.

(i)  After 50 minutes, Sean used his thermometer to discover that the beef 2
was 40°C at its centre.

Show that k:iln 3 .
50 (2

(if)  Sean wants his beef to be cooked ‘medium rare’ which requires it 2
to be 60°C at its centre. . . 0
How long after he put the beef in the oven, should Sean take it out? () Explainwhy ZDBY =180°-—.
Give your answer correct to the nearest minute.

(ii) Show that ZBXC +BYC =6.

(b) Ted tosses two unbiased coins in 10 separate trials. 2
Write an expression for the probability of both coins landing ‘heads’ in exactly

6 of these trials. Question 12 continues on page 9

Question 12 continues on page 8



(d) The region bounded by the curve y = cos%, the x-axis, and the y-axis

is rotated about the x-axis to form a solid.

v

1.

5

ISTE e S

Find the volume of this solid of revolution

Prove by mathematical induction that for all integers n>2,

(e)
n?>2n.

End of Question 12

Question 13 (15 marks) Use a SEPARATE writing booklet.

3
2
(8) Consider the even function f(x)= 2)2 9
X +4
(i) Provethat f(x)=2+ ! . 1
X2 +4
(if)  Hence, or otherwise, state the equation of the horizontal asymptote of the 1
curve y = f(x).
(i) Find the coordinates of the stationary pointon y = f (x). 1
(iv) Hence, sketch y = f (x), showing the features found above. 2
(v) Find the area bounded by the curve y = f (x) , the line x=-2, the line
x =2, and the x-axis.
(b) A particle is moving in a straight line according to the equation
3
X =~/3sin 2t + cos 2t
where x is the displacement in metres and t is the time in seconds.

(i)  Determine the value of R and «, for which x =Rsin(2t+a),
with R >0 and 0<a<%.
Prove that the particle is moving in simple harmonic motion by showing

(i)
that x satisfies an equation of the form % =-n’x.
(iif)  Find when the particle is first stationary and its displacement at that time.

(iv) Hence, or otherwise, find the distance travelled by the particle in the first

7 seconds.



Question 14 (15 marks) Use a SEPARATE writing booklet.

@)

(b)

©

The equation x* =cosx has only one solution, which is near x =0.9.

Use one application of Newton’s method to find a better approximation to the
solution.

Leave your answer correct to 2 decimal places.

Find the general solution(s) of 4sin gcosg =43.

Leave your answer in radians.

A fireman placed his 13 metre long ladder against a wall as shown in the
diagram below.

Ladder
NOT TO
SCALE
13 m
ym
J —I
Xxm P
0.1 m/s

As it didn’t reach up high enough, he started pushing the foot of the ladder
closer to the wall at the rate of 0.1 m/s.

Find the rate at which the ladder is moving higher on the wall when the foot of
the ladder is 5 metres out from the base of the wall.

Question 14 continues on page 12

(d)

The equations of motion of a projectile fired from the origin with initial
velocity V ms™ at angle @ to the horizontal are

x=Vtcosd and y= —% gt’ +Vtsing. (Do NOT prove this.)

A cricket ball was hit from a point on horizontal ground at a speed of 25 ms™.

You may assume that g =9.8 ms™.

(i)  Prove that the flight path of the cricket ball is given by
49x°

=——" (1+tan’ @) +xtano .
y 6250( )

(if)  The cricket ball cleared a 1.2 metres high boundary fence 60 metres from
where the ball was hit.

Yy
NOT TO
SCALE
25 ms™
8 1.2m

A
4

60 m

Determine the possible values of 6.

Question 14 continues on page 13

—12 —

3



(e) Consider the binomial expansion
(1+%)" ="Cy + "Cx+ "C,x* + "Cx° + "CyxX* +...4+ "C, X"+ "C X",
(i)  Find an expression for 1

n -1 n n n 2 n 3 n n-2 n n-1
CoX ™+ "C,+"Cx+ "Cyx" + "C, X" +...+ "C X"+ "C x"".

(ii) By differentiating, prove that 3

"C,+2"C,+3'C, +..+(n-2)"C,, =(n-2)(2"" -1).

© END OF PAPER @
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