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Section I
10 marks
Attempt Questions 1 — 10

Allow about 15 minutes for this section

Use the Objective Response answer sheet for Questions 1 — 10

1 A polynomial equation has roots «, £ and ¥, where:
a+p+y=-3, off+ay+Ly=-2 and affy=4.
Which polynomial equation has the roots ¢, £ and y?

(A) x*=3x*-2x+4=0
(B) ¥ +3x*=2x-4=0
(C©) ¥*+3x*+2x+4=0
(D) x*=3x*+2x-4=0

2 The solution to i <2 is:
x—3

(A) 3<x<5
B) 3<x<5
(C) x<3orx=5
(D) x<3 or x=5

3 J‘cosz4xdx=
1 1 .
(A) —x+—sin8x+C
2 16
1 1.
(B) —=x——sin8x+C
2 16
1 1.
(C) =x+-—=sin8x+C
2 8

(D) —l—x—lsin8x+C
2 8
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If P(x)=(x+2)(x+k) and if the remainder when P(x) is divided by (x~1) is 12, then:

(A) k=2
(B) k=3
) k=6
(D) k=11

Which function best describes the graph below?

)’s o

N

(A) y=2cos ' 3x

(B) y=2cos™ 3%
2

(C) y=3cos™ 2x

(D) y=3cos™ 326-

If the function f is defined by f(x)=x’—1, then the inverse function of £, is defined by
@)=

A) Yx-1
B) Yx-1
©) x+1
D) Ix+1
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7 ABC is a triangle inscribed in a circle. The tangent to the circle at 4 meets BC produced at D where
BC =10 and AD=12. What is the length of CD?

™

\fi

NOT TO

\12 cm
SCALE

“C D

(A) 6cm
(B) 7em
(C) 8cm
(D) 9cm

(A) -—1_\_3—+C

3e

[
B) ——e¢" +C
®) 3

1, ¢
©) ~§lne' +C

(D) %ln e* +C

9 Consider the curve defined by the parametric equations x = ! and y = T
t t+

The graph of y = f(x) would have asymptotes:

(A) x=0 only

B) x=Ly=-1
(C) x=-1 only
D) x=-Ly=0
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The velocity, v metres per second, of a particle moving in simple harmonic motion along the x axis

is given by the equation v* =36—4x>.
What is the amplitude, in metres of the motion of the particle?

(A) 3
B) 2
©) 6
(D) 4

End of Section I
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Section IT

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

Answer each question in a new 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) Start a new writing booklet

(a) Evaluate

2
J dx

0 V16—x? 2
(b) Differentiate 3x*Inx , for x>0. 2

(¢) Find the acute angle between the lines x+2y—~5=0 and y=4x+35, giving your answer 3

correct to the nearest minute.

(d) Use the substitution % =¢* to find J 1 d o X 3
+e”
(e) The staff in a school office consists of 5 males and 8 females. 2

How many committees of 5 staff can be chosen that contain exactly 3 females?

(f)  Use the binomial theorem to find the term independent of x in the expansion of 3

T -



Question 12 (15 marks) Start a new writing booklet

(a) Use mathematical induction to prove that n!>2" for integer n>4.

(b) The diagram below shows the graph of the parabola x* =4y.
The tangent cuts the parabola at P(2 N ) , p>0, cuts the x axis at 4.

The normal to the parabola at P cuts the y axis at B.

v ”~

NOT TO
SCALE

/ A :\

()  Show that the equation of the tangent AP is y = px— p’.

(i)  Show that the equation of the normal PBis x+py=p’ +2p.

(iii) Find the coordinates of 4 and B.

(iv) Let C divide the interval AB in the ratio 2:1.

Find the Cartesian equation of the locus of C, giving any domain restrictions.

(¢) Consider the function f(x)=1+cos™(2x—1)—2cos™ Jx for 0<x<l.
(i) Showthat f'(x)=0 for 0<x<1.

(i)  Sketch the graph of y= f(x) for 0<x<1.
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Question 13 (15 marks) Start a new writing booklet

(a)

(b)

A particle is moving in simple harmonic motion has its acceleration given by

d’ . . .
d—f =-25x, where x metres is the displacement of the particle after ¢ seconds.
1

. . . _ V4 .
Initially, the particle’s acceleration is 50 ms™ and after r seconds, the particle’s
velocity is —10ms™ .

(i)  Find the period of the motion.

(i) Show that x=asin(5¢—¢r) is a possible equation of motion for this particle

>

where a and o are positive constants and ¢ is acute.

(iii) Show that the amplitude of the motion is 4 metres.

(iv) Find the value of «.

(v)  Find the greatest speed of the particle and where the particle reaches this speed.

(vi) How many times does the particle change direction in the first 2 seconds?

~1

Let (2+3x) =Y r,x*

k=0

(i)  Write down an expression for ¢, .

(i) Hence show that ‘e = 21=3%
tk 2k+2

where 0<k<7.

(iii) Hence, or otherwise, find the greatest coefficient in the expansion of (2+3x)7.
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Question 14 (15 marks) Start a new writing booklet

(a) The diagram below shows points 4, B, C and D on a circle. The lines AC and BD are

perpendicular and meet at ..

The perpendicular to 4D through X meets AD at P and BC at Q.

NOT TO
SCALE

Copy or trace this diagram into your writing booklet.
(i)  Prove that LZQXB=/0BX .

(i)  Prove that PQ bisects BC.

(b) A cricket ball leaves a bowler’s hand 2 metres above the ground with a velocity of
30 ms™ at an angle of projection of 5° below the horizontal, as shown below.

Q.

| -
Mm h

s,

Using the origin as the point where the ball leaves the bowlers hand, the coordinates of the
ball at time ¢ are given by:
x=30¢tcos5°

i ) (Do not prove these results)
y=-30¢sin5°—5¢

(i)  Find the time it takes for the ball to strike the ground.

(i)  Calculate the angle at which the ball strikes the ground.

(iii) Show the motion of the ball is parabolic, even though it is projected at an angle
below the horizontal.

Question 14 continues on page 11
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Question 14 (continued)
A television satellite tower stands on a large area of flat ground.

(©)
Three maintenance workers, A, B and C, are observing the tower.

Worker A is due north of the tower.

Worker C is due East of the tower.
Worker B is on the line of sight-from A to C (A, B and C are collinear).

The angles of elevation of the top of the tower from A, B and C are 26°, 28° and 30°

respectively.

I NOT TO
i SCALE
i
-

/

R
e
N
i o
LLL > F

(i) Find £XAC, correct to one decimal place.
(i) Find ZABX , correct to the nearest degree.

(1i1) Hence, find the bearing of Worker B from the base of the tower X, correct to the

nearest degree.

End of Paper
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