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. * Reading time — 5 minutes
Instructions

* Working time — 2 hours
* Write using black pen.
* NESA approved calculators may be used.

+ Commence each new question in a new booklet. Write on both
sides of the paper.

» A reference sheet is provided.

¢ In Question 11-14 show relevant mathematical reasoning and/or
calculations

» At the conclusion of the examination, bundle the booklets used
in the correct order including your reference sheet within
this paper and hand to examination supervisor.

Total Marks: Section 1 — 10 marks (pages 2 - 5)
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+ Attempt Questions 1 — 10
» Allow about 15 minutes for this section
Section 2 — 60 marks (pages 6 - 10)
+ Attempt Questions 11 — 14
* Allow about 1 hour and 45 minutes for this section
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MARKS » - - - — | =
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Section 1

10 marks
Attempt Question 1 to 10
Allow approximately 15 minutes for this section

Mark your answers on the answer grid provided (labelled as page 11)

1. /siandx =

I sin? z + C where C is a constant

1
II —3 cos 2z + D where D is a constant

III —cos?x + E where E is a constant

Which of above solutions is correct?

(A) II only
(B) I and II only
(C) 1II and III only

(D) 1, II and III

2. In how many ways can a committee of 2 men and 3 women be selected from a group
of 6 men and 8 women?

(A) °P, x ®P,
(B) 602 X 802
(C) °Py x 3C,

(D) °C, x 803
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3. What are the solutions to the equation €% — 7¢3* 4- 6 = 07

(A) x=1and z =6

1

(B) x:Oandx:%eG
1

(C) x:Oandm:%e(3

(D) 6

4. If P is the point (—1,2) and K is the point (3,5), the coordinates of the point that
divides the interval PK externally in the ratio 2 : 3 are:

(A) (11,11)

o (35
(€) (=3,-4)

(D) (=9,—-4)

sin —
lim =
z—0 6x

AN

N —
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1
6. For the functions f(z) = — and g(x) = 2sinx the range of g(f(z)) is
T

(A) -1<y<1

5 9 gl S

8. cos ! cos(cosT(—x))]

(A) m—x
(B) m—cos™'x
(C) cos™tz

(D) —cos™tuw

9. A parabola has the parametric equation = = 6t, y = 3t>. The Cartesian equation of
its derivative is:

(A) ¥ =6t
B)Mzg
@)y:%
@)y:%i
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10. Find the value of z.

NOT TO SCALE

(A) z=1
(B) z =2
C) z=3
(D) z =4

KILLARA HIGH SCHOOL 21 JULY 2017
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Section 11

70 marks
Attempt Questions 11 to 14
Allow approximately 1 hour and 45 minutes for this section.

Write your answers in the writing booklets supplied. Additional writing booklets are
available.
Your responses should include relevant mathematical reasoning and/or calculations.

Question 11 (15 Marks) Use a SEPARATE writing booklet Marks
. . 5
(a) Solve the inequality " <4 3
x —
Sor+l
(b) Use the substitution © = x+2 to evaluate / W dz giving the answer 3
1 (z

in simplest exact form.

(c) The polynomial P(z) = 22 + bax? — 8z + 5 has a remainder of 2 when 3
divided by (z 4+ 3), calculate the remainder when when divided by (x + 2).

(d) i. Show that that y = e~ — 3z has only one real root. 1

ii. The root lies in the interval 0.2 < x < 0.3 Taking x; = 0.25 as 2
the first approximation, use one application of Newton’s method to
determine a better approximation. Give your answer correct to 3
significant figures.

(e) Using the word COWABUNGA

i. How many arrangements of the 9 letters are possible? 1

ii. How many arrangements of the 9 letters are possible if the 3 letters 2
COW have to be placed together? Note the letters COW can be
placed in any order but they must be together.

21 JULY 2017 KILLARA HIGH SCHOOL
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Question 12 (15 Marks) Use a SEPARATE writing booklet Marks

(a) The polynomial P(z) = 2* — 32% + kx + 48 has roots «, § and v 3

Two of the roots are equal in magnitude but opposite in sign. Find the
third root and hence find the value of k.

(b) A particle whose displacement is 2z moves in simple harmonic motion.
Given that the displacement equation is of the form x = acos(nt + «)
and T = —4z.

Initially the particle has displacement of x = v/3 and velocity of & = 6.

i. Find the value of n. 1
ii. Find the displacement equation. 3
. : L.
(c) Determine the domain and range of y = 5 sin (1 — 3z) and hence sketch 3
the graph.

Question 12 continues on page 8

KILLARA HIGH SCHOOL 21 JULY 2017
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Question 12 (continued)

(d)  The points P(2ap,ap®) and Q(2aq, aq?) lie on the parabola x? = 4ay as
shown below.

The equation of the normal to the parabola P is x + py = 2ap + ap®.

The equation of the normal to the parabola at Q is x + qy = 2aq + aq®.

Ay

2 1
i. The egaiation of the chord BQ iswy = ﬁ(p +3q)x -4 apgs (DO NOT 1
show this). If the chord passes through (0, 5a) show that pg = —5.

ii. Show that the point of intersection, R, of the normals at P and @) 2
has the coordinates [—apq(p + q), a(p® + pq + ¢* + 2)] .

iii. Find the equation of the locus of R if the chord PQ passes through 2
(0,5a) .

21 JULY 2017 KILLARA HIGH SCHOOL
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Question 13 (15 Marks) Use a SEPARATE writing booklet Marks
?+a+1 1
i. Show that y = ——— = 1
(a) i. Show that y 21 x+x+1
ii. Sketch the graph of the function, clearly showing all key features 3

(b) PS is a diameter of the circle PSQ. The tangents at P and ) meet at
T. The tangent T'Q) and the diameter PS are produced to meet at R. Let

ZSQOR = a.
P
S
T a
Q R
: 7r
i. Prove that ZTPQ = 5 2
ii. Prove that ZPTQ = 2a. 2
(c) The acceleration of a body A is given by a = 18z(z? 4+ 1) where z cm is

the displacement after time t seconds. Initially, A starts from the origin

with velocity 3 cms™!.

i. Show that v = 3(z% + 1). 2
ii. Find x in terms of t. 2
(d) By writing v/3sin 3z — cos 3z in the form Rsin(3z — a), where a is acute 3

and R > 0. or otherwise, find the general solutions to the equation:
V3sin3x — cos3z =0

KILLARA HIGH SCHOOL 21 JULY 2017
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Question 14 (15 Marks) Use a SEPARATE writing booklet Marks
(a) A boys throws a ball with velocity vms™! at an angle of 45° to the
horizontal.
i. Derive expressions for the horizontal and vertical displacement of the 2
ball from the point of projection.

ii. Show that the Cartesian equation of the path of the ball is 2

ga?

Yy=T— 02

where g is the acceleration due to gravity.

iii. A boy is standing on a hill inclined at # to the horizontal as shown in 3
the diagram below. He throws the ball at the same angle of elevation
of 45° and at the same speed of vms~!. If he can throw the ball 60
m down the hill but only 30 m up the hill, use the results in part ii.

1
to show that # = tan—* (5)

4

3 fg)()m
2 - N 0
O
1
0 0 ]
-1 0 1 2 3 4 5 6
(b) The surface area of a spherical bubble is increasing at a constant rate of 3

1.9mm? per second. Find the rate of increase of its volume when the radius
4
is 0.6mm. The volume of a sphere is given by V = §7TR3, and the surface
area is given by A = 47 R?.
(c) i. Using the expansions of cos(A + B) and cos(A — B) , show that: 2

cos x — cos(zx + 20) = 2sin(z + 0) sin 0

ii. Hence prove by mathematical induction that 3
- 1 — cos(2n#)
in(2r—1) = —————
; sin(2r = 1) 25in 0

End of Examination ®

21 JULY 2017 KILLARA HIGH SCHOOL
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Trial

Sz Rillara @ HIGH SCHOOL

Examination

2017

MATHEMATICS EXTENSION 1

NESA NUMBER: ... ... ... .. .. ...

Section 1 —Multiple Choice Answer Sheet

Use this multiple choice answer sheet for Questions 1 - 10. Detach this sheet.

Select the alternative A, B, C or D that best answers the question. Fill in the response
oval completely.

Sample: 2+4= (A) 2 (B) 6 (C) 8 (D) 9
AO B@® cO DO

If you think you have made a mistake, put a cross through the incorrect answer and fill
in the new answer.

A® B ¥ cO DO
If you change your mind and have crossed out what you consider to be the correct

answer, then indicate the correct answer by writing the word correct and drawing an
arrow as follows.

ate—> 1. A0 BO cO 0O
2. AQO BQO cO DO
3. AQO BQO cO DO
4, AQO BQO cO DO
5. AQO BQO cO DO
6. AQO BQO cO DO
7. AQO BQO cO DO
8. AQO BQO cO DO
9. AQO BQO cO DO
1. AO BO ¢cO »pO

KILLARA HIGH SCHOOL 21 JULY 2017



Multiple Choice Answer Sheet
Student Number EX_’t /- MW@VS — A7 Tk ’Fa-/(.

Select the alternative A, B, C or D that best answers the question. Fill in the response oval
complelely.

Sample: 2+4= {A) 2 B) 6 (C) 8 () o

AO b @ cO DO
If you 1hink you have made a mistake, put a cross through the incorrect answer and fill in the
New answer,

AG B i cO DO

If you change your mind and have crossed out what you consider to be the correct answer, then
indicate the correct answer by writing the word eorveck and drawing an arrow as [ollows.,
corvect

AR B cO DO

. A0 BO cO L@
2. A0 BO cO 1@
3.0 BQO c@ 0O
4. AQ BO cQO 1@
5. @ BO cO pO
6. AO BO cO D@
7. @ BO cO bnO
8. AO B@ cO DO
9. A0 BO c@ DO
1.0 BO c@ 0O
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Question 11 Solutions

{a) Solve the inequality ?2? <4 3

3 marks answer and excluding x=2
2 marks correct answer not excluding x=2
1 mark correct expression with (x-2) factor

5(x—2)<4(x—2)" 2]
5(x~2)—4(x—=2)" <0
(x—2)|5-4x+8]<0 (1 ! /
(x=2)(13—4x)<0 ; /
13 ) 1 3 2
x<2 x2— 2)
-11

13

x<2 asx#2 xzx 3)

Question was done well. There was no penalty if the solution was not graphed or tested




3 .
. L r+1 ..
{b}  Use thesubstitution u = 2+2 to evaluate / Grae dx giving the answer
1 @ I

in simplest exact form.

u=x+2 terminals whenx=1 u=3
ﬁ.__l x=3 u=5
dx
du =dx
x+1l=u-1
5(u—1)
3 uz
= Sl—u_zdu
3u

o]
=(lnu+—
U3

1 1
=({n5+=)-(In3+—
( 5) ( 3)

5. 2
=In(=)——
(3) 15

. l : .
Common error was forgetting that J—du =Inu, and not changing the terminals
u

Many students lost a mark for not simplifying the last line

(c) The polynomial P{x) = 2z® + bx? — 82 + 5 has a remainder of 2 when
divided by (x4 3}, ealculate the remainder when when divided by {& +2).

3 marks correctly value of remainder with correct working
2 marks correct value of b
1 mark correct substitution(-3)

P(-3)=2(-27)+9p+24+5=2 (1)
~25+9h=2
9b =27
h=3 (2)

P(x)=2x"+3x"—8x+5
P(-2)=2(-8)+3(4)+16+5
=17 (3)

uestion was done well




(&) i Show that thalt y = ™ — 3z has only one real root. 1

it. The root lies in the interval 8.2 < o < 0.3 Taking =y = 0.25 ag 2
the fivst approximation |, use one application of Newiton’s methed 1o
determine a better approximation. Give vour answer correct o 3
significant figures.

)

1 mark correct working showing graphs or equivalent

working
¢ -3x=0 5]
e —3x=0
e =3x !
sketching graphs they intersect at only 1 point ... 1 sofution only N

1 o T2

This question was done poorly. Students who graphed the function 1

were successful.
Many students showed that f(x)<0 for all x and then stated that there were no turning points.
This was not sufficient to show there is only 1 root, as there could be no roots. You must show

that f{x) changes sign as well,

Some students found the descriminant and showed that A < 0. This is incorrect as the
descriminant is only valid for quadratics.

(if)

2 marks correct value of x, with correct working
1 mark correct derivative and substitution into the correct
formula, or 1 error

flx,
I
f'(x)
J(x)=¢"~3x
fi(x)==¢"~3 (1
e - 3(0.25)
x, =0.25- [ I:-—eﬂ'ﬁ ~ 3:| :I
=(.2576....
=0.258 (2)

Done well. There was no penalty for incorrect rounding this time, but students need to take
care.




(e) Using the word COWABUNGA
i How many arrangements of the 9 leiters are possible?

il. How many arrangements of the 9 letters are possible if the 3 letters
COW have to be place together? Note the letters COW ean be placed
in any order but they must be together.

(D 1 mark correct answer
!
% or —~2262880 = 181440

il
G 2 marks correct answer no working required
1 mark correct answer with 1 error
Ix 3!
3 15120
21
COW - —————
~COW —————
= COW ————
——=COW ———
————COW —~—
————— COW —
—————— Cow
I 3!
6Ix 37 _ 30240 ~ 15170
2 2

Done well, common error was not allowing for Double letter A

bo
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