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General Instructions

Disclaimer

Reading time — 5 minutes

Working time — 2 hours

Write using blue or black pen

Draw diagrams using pencil
Board-approved calculators may be used
A reference sheet of formulae is
provided

All necessary working should be shown
in every question

Total marks 70
Section I Pages 2-6
10 marks

¢ Attempt Questions 1-10

e Allow aboutl5 minutes for this section

Seefion I
60 marks
o Attempt Questions 11-14
s Allow about 1 hour 45 minutes for this
section

Pages 7-10
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MATHEMATICS EXTENSION 1

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

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

Sample 2+4= (A)2 ®)6 ©3 o9
AOD B cO D

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

A B cO DO

If you have changed your mind and have crossed out what you consider fo be the correct

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

A BT O pO

=0.

Solve
x+2

A) x>-05

B x2-05

< x>-2

o xz-2

Studies, The puolisher 00es IOt 2Coe i any responsibilily Tor aCcuracy OF PAgRrs WhN Fave been modined,
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2
Solve T ==, 4 In the circle below, angle &° is

(A) thesupplement of JEF(?
@ 4 (B) the supplement of ZFGD
3
(C) twice the size of LFGD

B) (D) the same size as LEFG

© -7 1

o 7 4

3 2 _Gxt ’ =
Solve for x, i%SO £ - D <
x—

Ay x=lors
M 1=<x<5
© 1l<x<§

O =x<£5 x=1
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5 tan20°=. 8. A cubic polynomial in x of the form y=ax®, a=0.

(A) Cannot be a function.

(&) sec’10° .
(B) Is an odd function.

o] R
(2) 2tanl0 ) (C)  Isneither an even, nor odd, function.
© 22 tanlz(i ~ (D)  Aneven function.
—sec

@  None of the above.

9 In circle geometry, the angle at the centre:

6 The acute angle between lines with equations y=x+1Iand Sy=x+1is:

: A 15 90° ‘
@ tanﬁl(?—) (B) Isequalto the angle between the chord and the tangent.
3 {C)  Is double the angle at the circumference standing on the same arc.

@ tan”'(1 —21—) (D)  Is cointerfor, ’
© .1

tan™ (-

_* )
™ 50
10

2 —
‘The graph of the equation y= _______(x 3)(1{ 4) could be described as:
7 Which of the following is true? x+2

(A) A cubic curve that is undefined for x =-2.

) "Con="Cos (B) A quadratic enrve that is undefined for x=-2.
® "C .= an : (C) A straight line that is undefined for x=-2.
1 A straight line . '
© ™c.="C, (D) gh
™ ="
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Question 11 (15 marks) Use a SEPARATE sheet of paper or booklet, Question 12 (15 marks) Use a SEPARATE sheet of paper or booklet.

()  Draw a one third page sketch of the parallelogram with vertices " (@  Consider the Parabola below, with tangent at point P(2at, at*),
0(0,0) A0,1) B(/3,0) C(+/3,-D).
and focus at A(0,@). The tangent at P meets the y-axis at &
® Find the equation of diagonal AC and show that it intersects

the other diagonal OB at P (lg-, 0). : 2 3
P
(i)  Using the properties of parallelograms or otherwise, show that A
the diagonals form two pairs of congruent triangles, but all have the
same area. 2

(b) Consider the points A(x;, 3}, B(4,—1) and P(10,-3)

R
Given that P divides AB externally in the ratio p : 4 derive an expression /
for x,in terms of p and g. 2
i i (i} Eliminate parameter f to determine the Carfesian Equation of the parabola
(¢)  Solve the equation (¥+—)*—11=—10(x+--} leaving your answers in shown above, with a general point P(2at,at”).
X x
form, 4 .. . .
exact form, (i) Derive the gradient of the tangent at P(2af, atz) and hence

determine its equation.

(d) Three digits are chosen with no repetition, to form a single number using

the digits 0 to 9. . . .
(iii) Determine the coordinates of Point R, where the tangent at P,

i Determine how many numbers arg less than or equat to 100. 1 intersects the axis of the parabola.
(ii)  Ifanumber is chosen at random what is the probability than it is (iv) Find an expression for the arca of triangle APR.

greater than 100, 2

(b) Thecurve f(x)=x"+9 hasazero at approximately 2. Use one application

(¢)  Minh plays a game in which he has to guess the 5 numbers that are chosen

e 1
randomly from the numbers 1 to 40 and repetition is allowed. of Newton’s method to show that a better approximation is -21—2 .

Determine the probability that the numbers chosen are 12 3 4 5 in that order. 2
() Consider the polynomial. P(x)=(x*+x+1)°.
(i) After expanding, express P(x) in descending powers of x.
(i) Determine any real zeros of P{x)and justify your answer.
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Question 13 (15 marks) Use a SEPARATE sheet of paper or booklet.

(a) Intriangle ABC below, interval DE joins the midpoints of sides
1
AB and BC. Prove that the smaller triangle DBE occupies :i—the

area of the larger triangle ABC.

B

()  Inthe diagram below, points D, B and A are on level ground.

C is the top of a vertical tower, with base B, Z/BAC = 50", ZBDC=3(

é.nd ZABD=90". Calculate the size of /BIDA correct to the nearest minute.

(¢) Consider the Polynomial P(x)= ax’+bx’ + cx+d whose roots

are & —czand f3. Express f—c interms of the coefficients of P(x).

(d) Consider the Polynomial P(x)=4x —~3x+1.
. d X
6] Expressd— P(x) in factored form,
s

(i) Hence determine the double root of Px}=0.

(i) Determine the third root of P(x)=0.

Question 14 (15 marks) Use a SEPARATE sheet of paper or booklet.

{a) Solve the equation cos2x—sinx =1 and express your answer as
a general solution. [where x is in degrees]

by  Given tang:f, F£+1 and tanf?:lz;'

C
™ (i)  Explain why ##+1.
2
Aot to scale (iiy  Show that cos&= 1 t2 .
1+¢
A

(i)  Rewrite the equation cos’ 8= % Jor 0<6<360° in terms of .
(iv)  Solve the rewritten equation for 2

5 {v)  Hence showthat 0=60", 120", 240°, 300",
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Q ATS 2016 PRELIMINARY EXAMINATION 2016 PRELIMINARY EXAMINATION

falty Atisaal sk MATHEMATICS EXTENSION 1 — MAPPING GRID MATHEMATICS EXTENSION 1
- MARKING GUIDELINES
Exam Question | Marks | Syllabus/Course Content Targeted Answer 10 marks
Seetion ' Outcomes ' Performarece Questions 1-10 (1 mark each)
Bands
Section L: L 1 PE3 Algebra E2 c Question Correet Response | Outcomes Assessed Targeied
Multiple 2 1 PE6, P3 Algebra - E2 C C Performance Bands
Choice 3 1 PEG, P3 Algebra E2 D 1 C PE3 - E2
4 1 PE3 Circle geometry E3 D 2 C PE6, P3 E2
5 1 PE6 Further E3 C 3 D PES, P3 E2
trigonometry 4 D PE3 E3
6 1 PEG Further E3 A 5 C PE6 E3
trigonometry 6 A PE6 E3
7 1 PE3 Permutations & - E3 B 7 B PE3 E3
Combinations 8 B PE3 E3
8 1 PE3 Polynomials E3 B 9 C PE3 E3
9 1 PE3 Circle geometry E3 C 10 B PE#6, P3 E3
10 1 PES, P3 Real Functions E3 B
Question 11 (15 marks)
11 (a) (i) (2 marks)
Outcomes Assessed: PEI
Targeted Performance Bands: E2, E3
Criteria Marks
s Achieves a version of the equation below 1
y= 2 x+1
V3
1
¢ Substitutes y=0to find x = %
11 (a) (i) (2 marks)
Ouicomes Assessed: PEI
Targeted Performance Bands: E3, E4
Criteria Marks
+ Lists and justifies 3 pieces of relevant information for a congruency proof 1

such as :- with diagonals meeting at Point P, then in triangles AOP, COB,
OP=BP, AP=CP, diagonals bisect in a parallelogram, AO=CB, opposite
sides are equal in a parallelogram

+ Hasa congruency proof for one pair of triangles and states that the other 1
pair are simiiarly congruent

Disclaimer
Every effort has been made to prepars this Examination in aceoedance with the Board of Studies documents. No guarantes or warranly is
made or implitd that the Examination paper mirrors In every respect the actual HSC Examination question paper in this course. This paper

Jos It CONSUITULE 120708 TOT Can 1t b2 ConsULed a5 an 2Uonaiy e Ierpreiation 01 Board of Shsies MIeHions, N0 Hzbility Tof any

teliznce use or purpose related to this paper is taken. Advice on HSC examination issues is only to be obtained fiom the NSW Board of

Studizs. The publisher does pot eccept any responsibility for acouracy of papers which have been modified MEPREIS_GUIDELINES
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11 (b) (2 marks)
Cutcomes Assessed: PEY
Targeted Performance Bands: E2, E3

Criferia Marks
— 1
s Using ratio formula.- 4p=xg =10
rtq
—6p— 1
¢ Rearranging:- x, = ~6p-10¢
11 {¢} (4 marks)
Outcomes Assessed: PE2
Targeted Performance Bands: E2, E3, F4
' Criteria Marks
1
o (DD -D=0
X X
1
. (x+l): —1lorl
x
o X41lx+1=0 and X -x+1=0 1
1
114+
= % and 2nd equation has no solution -
11 (d)(@) (1 mark)
Onteomes Assessed: PE3
Targeted Performance Bands: E2
Criteria Mark
With no repeais it is not possible o have the number 100 so the only 1
possible numbers use a zero as first digit and there will be 72 possible
numbers formed
11 (d}) (ii) 2 marks)
Ontcomes Assessed: PE3
Targeted Performance Bands: E2, E3
Criteria Marks
72 1 1
¢« PN2I0))=—=—
( ) 648 9
P(N>100)=1-P(N =100) 1
. 8
9

11 (6) (2 marks)
Onteomes Assessed: PE3
Targeted Performance Bands: E3, E4

Criteria

Marks

» There is only ons way to choose those numbers in that order

+ There are 40 x 40 x 40 x 40 x 40 possible numbers,
1

so the probability is

40x 40x40x40x 40

Question 12 (15 marks)

12 (a) (i) (2 marks)

Oulcomes Assessed: PE4

Targeted Performance Bands: E2, E3

Criteria

Marks

» From x=2af , make f the subject and

\ x
atternpt to substitute /= o into y = at*
o

2

2
s y= a.(;—ar)2 =5 [do not accept ¥ = z_a without evidence of substitution]

12 (a} (ii) (3 marks) ]
Outcomies Assessed: PE4
Targeted Performance Bands: E2, E3, B4

Criteria

Marks

d 22, x

de da’ 2a
2at

¢+ Substitute x=2af to get & ===
dx 2a

& Qxﬂ—&n‘xlm‘

alternatively for 2 marks —=

& dt dv 2a

y—at’ =t(x—2af)

y=tx—al*

12 (a) (iit) (1 mark)
Onicomes Assessed: PE4
Targeted Performance Bands: E3, E4

Criteria

| Mark |

s R(0,—ar’) NOTE: accept any attempt to substitute x = 0into their
equation of tangent and then find both x and y coordinates '

1

MEPRE16_GUIDELINES

Page 3

MEPRE16_GUIDELINES

Page 4




12 (a) (iv) (2 marks)
Ouicomes Assessed: PE4
Targeted Performance Bands: E2, E3

Question 13 {15 marks)

13 (a) (4 marks)

QOufcomes Assessed: PE2

Targeted Performance Bands: E2, E3, E4

Criteria Marks
s AR=a+at i
2
+
v Area= M w* or equivalent 1
12 (b) (3 marks)
Outcomes Assessed: PE3, PES
Targeted Performance Bands: E2, E3, E4
Criteria Marks
F(x)=3x"3 :
s -2=12
¢ X= i -2 1
- 12
_-25
12 is a better approximation of the root 1
= 2 —_—
12
12 {e) () (2 marks)
Outcomes Assessed: PE3
Targeted Performance Bands: E2
Criteria Marks
o =xted et et ext et x4l L
o 28 +3% +2x+1 I
12 {c) (ii) (2 marks)
Quicomes Assessed: PE3
Targeled Performance Bands: E3, E4
. Criteria Marks
s ‘There are no real roots i
2 x4+l
Because the discriminate is -3 for ¥ ¥ 1

Criteria Marks
In A4BC, ADBE
¢ let AB=2¢ 1
then DB=¢ (given D is midpoint of AB)
Similarly let CB=28
o then ER=J 1
also ZB is common
| Area AABC:%xzax?.ﬂxsinB 1
=AABC=2afsinB
ADBE =éx ax fixsinB
I .
. =AABC = 2 affsinB i
= iarea AABC
4
13 (b} (4 marks)
Ouicomes Assessed: PE1, PE2, PES
Targeted Performance Bands: E2, E3 .
Criteria Marks
In ABAC, 1
»
AB=htan40’
In ADBC, 1
DB =htan6(°
In AABC, 1
tan /BDA = htan40
htan60°
o /BDA=2551 1
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13 (¢} (3 marks)
Outcornes Assessed: PE3
Targeted Perforinance Bands: E2, E3

Criteria Marks
. 1
~otatf=—
R a
—b
p=—
a
1
. ~off +eff— o = €
a
— 1
. ﬁ— az - c_'_b.
13 (d) (D) (2 marks)
Ouicomes Assessed: PE3
Targeted Performance Bands: E3
Criteria Marks
e Pl(x)=12x"-3 1
» =32x-1)(2x+1) 1
13 (d) (i) (1 mark)
Outcomes Assessed: PE3
Targeied Performance Bands: E3
Criteria Mark
. Py=rdy=0 :
2 2
1
the double root is ¥ = 2
13 (d) (iii) (I mark)
Outcomes Assessed: PE3
Targefed Performance Bands: E4
Criteria Mark
1

¢ The sum of the roots = 0

We know that two roots are -;— and %

Thus the third oot is —1

Question 14 (15 marks)

14 (a) {5 marks)

Oufcomes Assessed: PEG

Targeted Performance Bands: E2, E3, E4

Criteria Marks
o 1-2sin’x—sinx=1 1
+ sinx(2sinx+1)=0 1
1
o« sinx=0 o 1
2 .
x=nl80, for ne{..-2,-10,L2..}
2
and
* x=nl80°-(-1y30°, for ne{...—2,-1,0,1,2,...}
14 (b) (1) (1 mark)
Oufcomes Assessed: PEG
Targeted Performance Bands: E2
Criteria Mark
+
tand= 222 hence for r=+1 tand= 2
. 1-r 0 !
=undefined . t#+l
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14 {(b) (ii) (1 mark)
Ouitcontes Assessed: PE6
Targefed Performance Bands: E2

Criteria Mark
@ +(I-—f2)2 :‘(1~H‘2)2 (142) 1
¢ By Pythagoras 4 accept | ==
- cosf=121 1+ 4 1
1+¢ :
o Alternatively provide the sketch below
2t 1+t2
g
1-t%
14 (b} (i) (1 mark)
Outcomes Assessed: PE6
Targeted Performance Bands: E3
Critexia Mark
i 2
. cost%‘:irl .'.1 12 =ii 1
2 1+f 2
14 (b) (iv) (4 marks)
Cutcomes Assessed: PE6
Targeted Performance Bands: E3, E4 -
Criteria Marks
o 2-208=14F, 2-28=-1-1° 1
1=34 3= 1
L]
t=t L fei 3
J3’ )

14 (b) (v) (3 marks)
Quitcomes Assessed: PEG
Targeted Performance Banuds: E4

o O=60", 120, 240°, 300°

Criteria Marks
§=30°, 210°, 150°,330° ~.8=60°,300°
s oOr
g o . o a . . 2
5=60 ,240°, 1207, 300° . @=120°, 240
1
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