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General Instructions

e Reading time — 5 minutes

e Working time — 2 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 - 14, show relevant
mathematical reasoning and/or
calculations

Total marks — 70

10 marks
e Attempt Questions 1 — 10

e Allow about 15 minutes for this section.

Section 11

60 marks
e Attempt Questions 11-14

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 1 hour and 45 minutes for
this section

DO NOT REMOVE THIS PAPER FROM THE EXAMINATION ROOM



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 Which of the following is the correct domain and range for y =2cos™(x-1)?
(A) Domain 0<x<2 ,Range 0<y<~r
(B) Domain -1<x<1,Range 0<y<~x
(C) Domain 0<x<2 ,Range 0<y<2xr
(D) Domain -1<x<1,Range 0<y<2r

2 The diagram shows a circle with centre O. The line PT is a tangent to the circle at
the point T. ZTOP = 4x° and £TPO = x°.

What is the value of x?
(A) 9

(B) 18

(C) 36

(D) 72



The point P divides the interval AB in the ratio 3:7.

In what external ratio does A divide the interval PB?

(A) 3:10
(B) 3:4
©) 7:3
(D) 10:3

The diagram shows the graph of a cubic function y = f (x).

What is a possible equation of this function?

(A)  f(x)=—x(x-2)(x+2)
(B) f(x)=x*(x-2)
C) f(x)=-x*(x-2)

(D) f(x)=-x*(x+2)



Given that t = tang, which expression is equal to tan e—tang?

(A) t
t(1+t?
() (1—+t2)
t
© 1-t?
t(3—t?
) (1—t2)

What is the equation of the horizontal asymptote of the function y :42—X ?

(A) x=4
B) y=2
C) x=-2
(D) y=-2

The parametric equations of a curve are x=p+1 and y = p*—1. Which of the
following is the Cartesian equation of the curve?

(A) x* =4y

(B) y=x"-2x
©) y=x"-2
(D) y=(x-2)

Four female and four male students are to be seated around a circular table. In
how many ways can this be done if the males and females must alternate?

(A) 44
(B) 34l
(C) 33
(D) 2x3k3
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The polynomial P(x)=x? +2x+k has (x—2) as a factor.
What is the value of k?

(A) -12

B) -10

© 10

D) 12

Consider the triangle shown below.

B 0

Given tand=v, sin26 equals

(A)

B
® V1+V2

(©)

(D)

End of Section |



Section Il

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

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

In Questions 11-14, your responses should include relevant mathematical reasoning and/or
calculations.

Question 11 (15 marks) Marks
(8 Find lim3N2X 1
x—>0 By

(b)  Consider the polynomial P(x)=2x>-7x*+7x+k, where k is a constant.
The three zeroes of P(x) are 1, 2 and a.

Find the value of k. 2
(c)  Sketch the graph of y= 2coslg. 2
2
(d) Solve >1 . 3
2-X

2
(e) Evaluate J‘
0

-1
—dx.
V16— x?

Question 11 continues over the page



(f)

The diagram below shows two circles that touch at the point T. Points P,
Q, R and S lie on the circles as shown.
PTQ and RTS are straight lines. XY is the common tangent at T.

S
L)
\

S

Prove that PR is parallel to SQ.
A soft drink taken from a cool room has a temperature of 3°C. It is placed
in a room of constant temperature 25°C.

The temperature T of the soft drink after t minutes is given by
T =25-Ae ™, where A is a positive constant.

(i) How long will it take for the soft drink to reach a temperature of
15°C to the nearest minutes?

(i) Find the rate at which the soft drink is increasing in temperature at
15°C.

End of Question 11



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

(a)

The region bounded by y =4sin6x, the x axis and the line x :% is

rotated about the x axis to form a solid.

y =4sin 6x

Find the exact volume of this solid. 3

The acceleration of a particle moving along the x axis is X=1+

2 I
X“+1
where x is its displacement from the origin O after t seconds.

Given that the velocity v=2, when x =2, show that the velocity is given

2
by v:\/2x+ln(x5+1] . 3

Question 12 continues over the page




(c) A particle moves in a straight line so that its displacement x cm from the
origin at time t seconds is given by x =acos4t.

(i) Show that the particle is moving in simple harmonic motion.

(i)  After atime t=2x seconds the particle travelled a distance of 80
cm. Explain why the amplitude a=5cm.

(i) What is the velocity of the particle when it passes through the origin
for the first time?

(d)  For the function f(x)= x—%xz, restricting f(x) to the domain x <1

allows there to be an inverse function f*(x).
() Show that f*(x)=1-+1-2x

(i) Sketch y=f*(x)

End of Question 12



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

(@)  Use mathematical induction to prove that 3" —2n-1 is divisible by 4 for all
integers n>1 . 3

(b) The ODD function f(x)= sz_l has derivatives:
f'(x)=- (X2 +1)2 and f"(x)= 2x° +6)3( (Do NOT prove this)
(x2 —1) (x2 —1)
(i)  State the domain of y = f (x). 1
(i) ~ Show that y = f(x) has no stationary points. 1
(i) Explain why y = f (x) is always decreasing. 1
(iv)  Find any point(s) of inflexion on y = f (x). 1
(v)  Find the value of yas x — . 1
(vi) Sketch y = f(x) showing all important features. 2

Question 13 continues over the page

_10_



(c) The point P(2ap,ap2) and Q(—Zap,apz) lie on the parabola x2 = 4ay .
The tangents at P and Q intersect at A.

y

Y

(i) Show that the coordinates of the point A are (O,—apz) :

(i) M is the midpoint of PQ. State the coordinates of M.

(i) ~ Show that the origin O is the midpoint of AM.

>X



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

(@) Charlie is attempting to throw a ball from the IGS canteen area to the
balcony on level 4 of the Kelly Street building. Each time he throws the
ball at a speed of 30 m/s and an angle of « to the ground.

The balcony on level 4 is 25 metres high and Charlie is 15 metres from the
base of the building. Assume g =10ms”.

4 Level 4 Balcony Rail

30m/s
25m

Charlie

a

v

&
<«

15m

Charlie calculates the equations of motion to be:

X =30t cos « y =-5t>+30tsina (Do NOT prove this)

(i) Show that the equation of the path of the ball is: 2
2 2
y=—X—tan2a+xtana—X—
180 180

(i)  Charlie wants to hit the rail of the level 4 balcony perfectly. Calculate

the angle(s) that Charlie needs to throw the ball to accomplish this. 3
(b) (i)  Show that sin3x =3sin x—4sin®x. 2
(i) Hence, evaluate IZsinx—4sin3xdx. 1

(c)  Use an initial estimate of x=1 and one application of Newton’s method

to solve the equation 23in(§j+ X—7z =0 to 2 decimal places. 2

Question 14 continues over the page
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(d) In the triangle AABC below. AB =xcm and ZABC =90°.

(i) Show that the perimeter of AABC is given by the equation:

P=x(1+sec A+tan A)

(i) If x=20cm and ZA is increasing at a constant rate of 0.1
radians/second, find the rate at which the perimeter of the triangle is

increasing when ZA= % radians.

End of Examination

_13_
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