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General * Reading time - 10 minutes
Instructions * Working time - 2 hours

* Write using black pen
* Calculators approved by NESA may be used
* Areference sheet is provided

* For questions in Section I, use the Multiple-Choice answer sheet
provided

For questions in Section II:

0 Answer the questions in the booklets provided
0 Start each question in a new writing booklet
0 Show relevant mathematical reasoning and/or calculations
0 Marks may not be awarded for incomplete or poorly
presented solutions, or where multiple solutions are
provided
Total marks: Section I - 10 marks (pages 3 - 8) Q1-10 /10
70 * Attempt Questions 1- 10 011 /13
* Allow about 15 minutes for this section Q12 /12
13 /12
Section II - 60 marks (pages 9 -15) Q
: Q14 /12
* Attempt Questions 11-15
: Q15 /11
* Allow about 1 hour and 45 minutes
TOTAL /70

for this section
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Section I

10 marks
Attempt Questions 1 - 10
Allow about 15 minutes for this section

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

1.  Whatis the range of y = 4 cos™! 37’6 ?

A. Range: —4m <y <4m.
B. Range: 0<y< —4m.
C. Range: 0<y <4nm.

D. Range: 0<y <4.

2. Consider the equation 3x3 + 2x* —x +5 = 0.

What is the product of the roots of this polynomial equation?

5
A3
L1
©3
ol
© 73

5
D. —=
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Section I continued

3.  The diagram shows the graph of h(x) which is the product of the functions f(x) and
9(x).

Which of the following is the best option to represent the graphs of the two functions

f(x) and g(x)?
A. B.
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Section I continued

4, Which of the following is equivalent to [ cos? 7x dx ?

b

1
A — +— cos7x+C
14

N

x 1
B. =+ —sinl4x+C

2 28

x 1
C =+ —sin7x+¢C

2 14

X 1
D. >~ 78 cos14x + C

34
5. Which of the following is the exact value of ]3 ﬁ dx?
ZVI—x
A -1
B. _I
4

C 1-[

4
D. m

6. How many years will it take for a bacterial population to reach 8000 if the population is
modelled by the following function?
F@o) = 10000 , Where t represents the number of years.
1 + e-012(t-20)

A t= 316
B. t= 30
C. t=1In0.12

D. t=1n0.25
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Section I continued

20
7. What is the term independent of x in the expansion of (x3 + z) ?

8.

A. 20, 510
(10) 2

B. 20, 515
(5)2
C. 20y, ,25
(5)2
D. 20 516
(4)2

A parametric function is graphed below.

Which of the following shows the parametric equations of the curve above

for —1<t<2?

A.

B.

x=t—1and y=3t—t3

x=t+1andy=3t—t3
x=t+1and y=-3t+1t3

x=t—1andy= 3t+1t3
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Section I continued

9. The magnitudes of two vectors p and q are 3 and 2 respectively.

The angle between these two vectors is 8 such that % <6< %ﬂ

NOT TO
SCALE

-

Which of the following is the correct range of | p — q|?

C V7<|p-ql<V19
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Section I continued

10.  Consider the vectorp = 2 (Inx )*i + 3Inxjandthevectorq = —5i+12j.
The length of the projection of p onto g, where In x is a positive integer, is % :

What is the value of |p|?

A 5

B. 10
c. 13
D. 15

End of Section I
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Section II

60 marks

Attempt Questions 11 - 15

Allow about 1 hour and 45 minutes for this section

In Questions 11-15, your responses should include relevant mathematical reasoning and/or
calculations

Question 11 (13 marks) Use a SEPARATE writing booklet. Marks
(a) (i) Show that (x? +y)* = x8 + 4x®y + 6x*y? + 4x2y3 + y*. 1
(i) Hence, or otherwise, expand (b* — 1)*. 2

(b) Solve the inequality ﬁ > —1. 3
(c) The polynomial P(x) = 2x3 + mx? + nx — 20 has a double root and

P(2) =P'(2) = 0.

(i) Find the values of m and n. 3

(ii) Hence, find the other root of P(x). 2
(d) Express 9 sinx + 40 cosx in the form R sin(x + a) where 0 < a < g 2

Leave a in terms of 3 significant figures.
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Section II continued
Question 12 (12 marks) Use a SEPARATE writing booklet. Marks

(a) Consider the vectora =i — 2jand thevectorb = xi+ yjwherexandyarereal. 3
b is perpendicular to a and IQI = 2+/5.

Find the possible values of x and y.

(b) Find the equation of the tangent to the curve y = cos 12xat x = 0. 3

(c) Use mathematical induction to prove that, for all integersn > 1, 3

R'+2)+ @22 +4)+ 23+ 6)+...+2"+2n) =2""1+n(n+ 1) — 2.

Y
3

(d) Find the exact value of f cos 4x cos 2x dx., 3
0
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Section II continued

Question 13 (12 marks) Use a SEPARATE writing booklet.

(@) A cricket player hits a ball from ground level. The ball is projected under gravity

(b)

with speed V ms~1in a direction making an angle a with the horizontal.

The ball lands on the boundary, which is 60 metres away.

The displacement vector of the ball is

Vtcosa
= 1
r(e) (— E,gt2 + Vit sin a)’

where the horizontal and vertical displacement is measured in metres after
t seconds and g = 9.8 ms~2. (DO NOT PROVE THESE)
If the angle of flight to the horizontal is 28° at the instant the ball leaves the bat,

calculate the initial speed of the ball.

It is given that cos 30 = 4 cos® 8 — 3 cos 6. (DO NOT prove this.)

Hence, prove that the cubic equation 4x3 — 3x + 1 = 0, has only two solutions.

Marks
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~ Section II continued

(c) The vectors a and b form two adjacent sides of a parallelogram OACB.

The diagonals of the parallelogram are the vectors a + band a — b, as shown.

(i) Prove that for the parallelogram, (a + b).(a — b) = |a|* — |b]*. 2
(ii) Hence, show that for a rhombus, the diagonals are perpendicular. 1
(d) Harry sets up a playlist which has ten tracks on the media player on his phone. 3

Three of the tracks are by G Flip and two are by D’Arcy.

The media player is put into “shuffle” mode, where each track is played exactly
once, but in a random order.”

What is the probability that the three tracks by G Flip are played together and the
two by D’Arcy are also played together?

(The five tracks do not necessarily have to be played together)
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Section II continued

Question 14 (12 marks) Use a SEPARATE writing booklet. Marks

(@) A committee containing 4 men and 2 women is to be formed from a group of 9 men 1

and 7 women. In how many different ways can the committee be formed?

(b) PQ and SR are two towers of height 0.7 km. Q is 10 km due North of R.
A vehicle at T is travelling due East moving away from Q at a constant speed of
10 km/h.
Let the distance QT be x, the distance PT be k,and £ PTS be 6.

() Show that: 2
dk _ 10x
dt  Vx2+049°
(i) By first finding an expression for k in terms of 6, show that 2
dk
— = —10 cosec’#.
daé
(iii) Find the exact rate at which 6 is changing when the vehicle is 2.4 km 3

from Q. Leave your answer correct to 2 decimal places.

(©)  Find the exact value of cos~!(sin 4?”). 2

(d)  Use the substitution u = tanx — x to find [ tan? x+/tanx — x dx. 2
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Section II continued
Question 15 (11 marks) Use a SEPARATE writing booklet. Marks
(a) Ata film festival, there are nine feature films. On the opening night, all 9 films are 2
shown at 6pm, 8pm as well as 10pm.
There are 200 film review critics at the opening night of the festival.
Each critic attends one movie at 6pm, a different movie at 8pm and then a third
different movie at 10 pm. Each critic will end up seeing 3 different films in total.
Use the pigeonhole principle to show that at least one combination of three films
will be reviewed by at least three different critics.
(b) (i) Differentiate x tan~'x with respect to x. 1
(i) Hence, find [ tan™x dx. 2
(c) Theregion R is bounded by the x-axis, the y-axis, y = cos x and the unit circle, as 3

shown in the diagram.
The graph of y = cos x lies on or outside the unit circle.

v

L |

2
2

Find the exact volume of the solid of revolution formed when the region R is rotated

about the x-axis.
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(d) The Eiffel tower in Paris of height h metres stands with its base at a point O on a 3
horizontal ground. At the same instant, stone A is projected from O with speed
V ms~! at an angle a above the horizontal and stone B is projected from the top of
the tower with speed U ms™! at an angle 8 above the horizontal, where a > .
The two stones move in the same vertical plane under gravity, where the
acceleration due to gravity is g ms™1, and collide after T seconds. At time t seconds

after firing, the position vectors of the two stones are:

r,(t) = (Vtcos a)i + (—% gt? + Vtsin a)j and

1(t) = (Ut cos B)i + (h —% gt? + Ut sinﬂ)j.

DO NOT PROVE THE ABOVE RESULTS.

hcosa

Show that T = —————
oW = U sin(a-8)

END OF EXAMINATION



Question Suggested Solutions Marking Guidelines/
Number Teachers’ Comments
1. Range: 0 < l<m 20< y < 4m. 1 Mark: C
4
2. Leta, B,y be the roots of P(x) = 3x° + 2x> —x + 5 =0. | 1 Mark: D
d 5
Wr=-u="3
3. As h(x) has 4 zeros, the graphs of f(x) and g(x) must 1 Mark: D
have a total of 4 distinct zeros, which means the correct
option must be B or D. Option B has 2 of its zeros on the
negative part of the x axis, but h(x) has only one zero on
the negative part of the x axis, another zero at the origin
and 2 zeros on the positive part of the x axis, which
matches with the zeros of the 2 graphs in option D exactly.
Hence, the correct option is D.
4. 1 1 Mark: B
cos?nx = 5 (1 + cos nx)
1
f cos? 7x dx = 5 j(l + cos 14x) dx
_ L ( + L 14 ) +C
= 7 \x+ 7 sin14x
-z + L 14x + C
= 5 +5g sinl4x
5. JS 4 D = 4 j3 1 4 1 Mark: D
XxX=4X X
12\/9 — x? \/3_5\/9 — x?
— x 3
— -1(Z
= 4 sin ( 3)] 3
[ 3 ’ 1
= 4|sin”! (—) —sin™?! (—)]
i 3 V2
N L
2 4
=T
6. 1 Mark: A

10 =1.25

8 — .

L1+ e—0.12(t—20) =1.25
e—O.lZ(t—ZO) =0.25

—0.12(t — 20) = 1n 0.25
t=316




(a+b)"

= (3) a"b® + (711) a™ bt + - + (Z) a™ b +
(e
(20) 5 60-37 (E)r
r X
_ (zro) OT 6047

For the term independent of x,

60-4r=0 =>r =15

General term

~» The independent term = (ig) 215

_ (250) 515

1 Mark: B

We have —1 < t < 2 this means
—2 <t—1<1andas from the graph

—2 < x <1 we can easily deduce that x =t — 1.
This indicates that options B and C are invalid.
Also, using the following table below we can see
that option D is invalid as (1, 14 ) is not a point
on the graph.

x=t—1,y= 3t+1¢
t X y

Option D 2 1 14

Now, Options B, C and D are invalid then option A must be
valid. In addition, if we substitute any value of t such that
—1 <t < 2 we obtain a point on the curve.

Hence, the correct option is A.

x=t—1and y=3t—t3

t X y
Option A 2 1 -2

1 Mark: A

Using the cosine rule
lp—ql*=1Ipl* + IqI2 —2|pllq| cos 6
WhenH—E Ip— 2=9+4- 2><3><2><—

When 8 = 2?

|p q| V13 +6 =419
So,ﬁﬁly—glsv

Hence, the correct option is C.

1 Mark: C




10.

The length of the vector projection of vector p onto vector

P . . 32
qis Tp-ff which we are given as o

Now,|q| = +/(—5)? + 122 =169 =13
andp-q = —10 (Inx)?> + 361Inx this indicates that

: Z10(nx)%+36Inx 32
24— (Inx) = — thatis
| ql 13 13

—10 (Inx)? + 36Inx = 32
10 (Inx)? — 36 Inx = —32
10 (Inx)? —36Inx+32=0
Letm = Inx
10m?—-36m+32=0
2(5m—8)(m—2) =0,thatis,m=2o0rm =§.
Asm = Inx is a positive integer then only
Inx = 2 is valid.
p=2(nx)?i{ +3lnxj
Therefore,p = §L+ 6] so |p| = V82 + 62 = 10.
Hence, the correct option is B.

1 Mark: B
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SUGGESTED SOLUTIONS
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SUGGESTED SOLUTIONS MARKS | MARKER'S COMMENTS
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SUGGESTED SOLUTIONS MARKS MARKER'S COMMENTS
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SUGGESTED SOLUTIONS

MARKS

MARKER'S COMMENTS
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SUGGESTED SOLUTIONS

MARKS

MARKER'S COMMENTS
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MATHEMATICS EXTENSION 1 — QUESTION I+ (comHtwed)
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MATHEMATICS EXTENSION 1 — QUESTION & (ocm‘l‘)n ued)
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MATHEMATICS EXTENSION 1 — QUESTION (Y% (Co"ﬁnufd)
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MATHEMATICS EXTENSION 1 — QUESTION /5

SUGGESTED SOLUTIONS MARKS

MARKER’S COMMENTS

a) Need fto  choose 3 movies fom the 9

CorrectN ﬁndinq 9@: 34
\J J J

'/2 mavk Jost for

‘. = su.
v
.;_;go”’ .
A00 - 3-38095238 l g4 = [ncorect  notahon
84 .-
when ceiling funchon
J

Thic means each of 84 cribics could (ot worst casé) choore o differe

was  Used.

next §4 crikcs could

Combinabon _of  {hree movies - The

alto choose  theie  some  combirabos of movies (v e

hove _glready bad crites view each of the Comb/nah'og )

(168 crivet  accounkd for) Now e  pext criic  would

need 1o wokh a combinakon of ‘three povies  that

Cleavly  showing hat
v \J

hat a)rea:{} been  watched b\)‘ Ao other  crihes-

ot least one  combinabe

of three fims wil) be

L 6&4 the 'pr:c)emloole 'pn'nc";o)e atl leus? one

combinakion of three films  will _be  reviewel by a)

reviewed b\n} at Jeast

least  Hhree  different  cribes.

three  difFevent cribcs -

o [ecarn the correct cel'lincr Fuwcj'ion no}ah'on.

o Be clear With CXPJOMaP/on

o Avoid wsing = oy &

|V




MATHEMATICS EXTENSION 1 — QUESTION /5

SUGGESTED SOLUTIONS MARKS MARKER’S COMMENTS
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MATHEMATICS EXTENSION 1 — QUESTION 15

SUGGESTED SOLUTIONS MARKS | MARKER’S COMMENTS
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MATHEMATICS EXTENSION 1 — QUESTION 19

SUGGESTED SOLUTIONS

MARKS

MARKER’S COMMENTS
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MATHEMATICS EXTENSION 1 — QUESTION /9

SUGGESTED SOLUTIONS MARKS | MARKER’S COMMENTS
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MATHEMATICS EXTENSION 1 — QUESTION /5

SUGGESTED SOLUTIONS MARKS | MARKER’S COMMENTS
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