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Student Number Section 1
10 marks

2016 HIGHER SCHOOL CERTIFICATE
TRIAL EXAMINATION -

Attempt Questions 1-10
Altow about 15 minutes for this scetion

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

Mathematics Extension 1 1

When the polynomial P(x)=x"—5x" +2x+kis divided by (x—1)the reminder is 4.
Which of the following is the value of k?

Ay 2
General Instructions Total marks - 70 ® 2
©
»
¢  Reading time — 5 minutes .
»  Working time — 2 hours’ 10 marks
¢ Write using blue or black pen *  Attempt Questions 1-10
* Board-approved calculators may be used [+ Allow about 15 minutes for this section 2 Given that £ (x) =i. Which of the following represents the graph of y = f 7 {x).
¢ A table of standard integrals is provided x
at the back of this paper Pages 6-9 ¥ ¥
¢ Write your student number on this page (A)
and on the multiple-cholce answer sheet
¢ In Questions 11-14, show relevant 60 marks
mathematical reasoning and/or o Attempt Question £1-14
calculations ¢ Allow about 1 hour and 45 minutes for this I s
» Answer each question in a SEPARATE section NI
writing booklet. Exira writing booklets ;
are available 4
5
¥
©
L2 5 45 x i
Disclaimer -

Every effort has been made to prepere this Examination in sccordance with the Board of Studies documeats. No guarantes o warraaty is made or

implied that tie Examinzlica paper mirrors in every respect the actual HSC Examibnation question paper in this course. This paper does not constitute

“sdvice’ not can it be construed as 2n awthoritalive interpretation of Board of Studies intentions. Mo tisbility for any reliance, use or purpose related ta

this paper is teken. Advics on HSC examination issues is caly to be oblained fom the NSW Board of Studies. The publisher docs not socept any
ihitity for acouracy nf papars which have been meddified
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The acute angle between 4x+2y="7and y =3x+1is 8. What is the value of tand ?

Which of the following is the exact value of siu(Z cos™ [%D ?

5 The points 4, Band C lie on a circle centre O. Points C, Dand E lie on a tangent to the
cirgle and AR is parallel to DE. ZACD =70". Which of the following is the size of

ZACB?

Gy
®
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70°
50°
60°
40°

/\ . Not to Seale
A > B

>

0

Y

Which of the following best represents the graph below?

y
FR A

@y r={x+(x D) (x-1)
(B) y=(_7:+2)(x+1)1‘(1—1')3 .
©  y=(x+2)(1-x)(x-1)’

®  y=-x)(x+) {1+

Given that y=¢ —3fand x={t +l)2 , which of the following equates to %?
e

3(1-1)
@ ==

® 2Dy
©

b MW

(t-1)

3

)

Code words are created using all of the lefters from the word CABRAMATTA.
How many different words can be created?

10!
(A) 4121
B) 1043l
Cy 1o}
9t
() 3128
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. . 3 Y2 3\ Seetion IT
9 What is the constant term in the expansion of (2.\‘ +—2] (2x~7] ? : _
* g 60 marks
Attempt Question 11-14
() 23 Allpw about 1 hour and 45 minutes for this section
42 %3 ;
B)  "C4xst Answer each question in a SEPARATE wriling booklet. Exira writing booklets are available,
g X :
@ ekt . ‘ Tn Questions 11-14, you responses should include relevant mathematical reasoning and/or
4 ' calculations,

(D) 24 Cg 48 % 94
Question 11 {15 marks) Use a SEPARATE Writing Boeklet,

Y tric series is given by 1- tan® x-+tan® x —tan® x...... for 0 <x <™. '
geometrie series Js given by 1-{an-x-rian x—far 1 e OER A (a)  Find the co-ordinates of ihe point P which divides the interval 4B infernally 2
Which of the following are possible values of the Hmiiing sum (S} of this series? _ in the ratio of 3:2 where A= (_3, 2) and B= (4,_1) .
< )
(A 0=8.s1 . 2sin(.r—5)
. () Evalnate 1111} _— 1
®) §<.S;<I x5 (x-5)
© —1<8,<1
(D} S, =allreal numbers {c) Write down the Range of y =z +2sin™ x. 2
& Find |2 - dv 2
@ 04dy? i
2 -— % .
{e) Solve ¥ 12 <4. " . 3
x
. 2
{f)  Use the substitution # = cosx to evaluate { sin’ x dx. 3
)

m

{g) Express 6sinx+8cosx inthe form Rsin(x+a); where 0 < < 3

End of Question 11
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Question 12 (15 marks) Use a SEPARATE Wiiting Rooklet,

(@)

®)

©

()

©

Tind the exact value of sin75°.

The probability that any one of the 30 days in June is raining is 0.3. Write an
expression for the probability that June will have exactly 10 rainy days.

Newton's Law of cooling states that when an object at temperature T°C is

placed in an environment at temperature A°C, the rate of temperature loss is

given by the equation

dr
—=kT~-B
o~ FI-B)

Where ¢ is the time in minutes and & is a constant,

(iy  Verify that T = B+ de" is a solution to the above equation, where 4 is
a constant,

{ii) A train is travelling through the mountains whese the outside
temperature is2°C . The heating inside the carrjage breakdown causing
the inside temperature to drop from 22°Cto 15°C in 30 minutes.

Find the exact valus of k.

(i) Find the temperature after a further 30 minutes. Leave your answer o
the nearest minule.

Solve the following equation, giving your answer in general form, where xis
in radians, ’
cos2x—5¢cosx—2=0

()  Show graphically that sin™({x)= (x—1)" has a oot between
x=0and x=1,

(@i By taking x, =0as the first approximation to this root, use ene step of
Newton’s method fo find a better approximation.

End of Question 12

Question I3 (15 marks) Use a SEPARATE Writing Booklet.

i3

(@) Prove by mathematical induction that Z(r2 + l)r I= n(r} +1}1 for all

=]

integral nz1.

() P

AB'isa tangent to the circle centre O. The line BD meets the circle in C.
(i) Provethat A4BDis similar to A4BC.

(i} Hence prove ihat A8 = BCxBD.
- e“i’
(¢)  The velocity of a particle moving on the x—axisis given by v=—om.
- X

Initially the particle isat x = -:1{ .

(i) Find an expression for acceleration and hence find where the particle
reaches maximum speed.

(i) Give a brief explanation why the particle will always travel ina

negative direction.

(d)  Atadinner party, 4 couples sit at a round table. Find the probability that

(i)  each couple sit next to each other,
(ii) Lena does not sit between Theo and Enzo.

End of Question 13
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Question 14 (15 marks) Use a SEPARATE Writing Booklet. : I Q ATS 2016 HIGHER SCHOOL CERTIFICATE
- | —— TRIAL EXAMINATION

(a)  The motion of a particle is given by ¥=3 +Zsin[4r +%J . QR s

MATHEMATICS EXTENSION 1

(i)  Tind an expression for acceleration of the particle in terms of x, and 3 MARKING GUIDELINES ,

hence explain why the motion of this particle is simple harmonie.

(i) TFind the speed of the particle when it is af the centre of motion, 2
Section I
(b () Given (3 + 4x)” , use the Binomial Thearem to write an expression for 1 Moultiple-choice Answer Key
I,0<k<15,
£ Question | Answer
I D -
(i) Show that T 044k 3 2 C
T, 3k 3 B
4 A
(iif) Hence find the greatest co-cfficient in the expansion of {3+4x)" . 2 5 D
6 B
7 A
8 A
© At a golf course, a ball is hit off the ground with initial velocity v m/s, at an 190 ]C3:
angle < lo the horizontal. Let force due to gravity=—gm/s” and noting
o >45%.
NOTTO SCALE
v
o
Ground
— i .
(i)  Write down the six equations of motion, (do nof derive equations). 1
(iiy Prove that during the motion when angle of elevation of the ball is 45°, 1
v(sine—cosa
this will occur when = (——)- seconds .
g
(iiiy I the time found in part (ii) is — of the total time of flight, find the 2 Disclaimer
- 4 Every effort has been mads to prepare this Examination in eccocdance with the Board of Studies documents. No guarenice oc warranty is made or
value of e, implied thet the Examinalion paper mirors in evéry respect the actnal HSC Bxamination question paper in this course. This paper does nol constitute
End of P . ‘edvice’ nor can it be construed &s zn authoritative interprelation of Board of Studies intentions. Na lability for any reliance, use or purpose related ta
nd ol Faper this paper is taken. Advice cn HSC examlnation issues is only fo be oblzined from the NSW Board of Studies. The publisher does not eccept any

responsibility for sccuracy of papers which have been modified.
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METR16_GUIDELINES

Section IX Question 11 (d)
Question 11 (z) Criteria Marks
¢ Correct solution 2
Criferia Marks 2% 1
- s Achieves tan”! [ - :
s Correct solution 2 chieves tan | 3
1 a  Achieves correct answer for either v or y [
Sample answer Sample answer
12-6 3+4 .
Pl =5 | A=t | =2
33 9rax’ . 3)9+dx
:[iiJ =2 n“[z—wa
33 3x2 3
. I, f2x
Question 11 (b) :gtan EY +e
Criteria Mark .
o Correct answer 1 Question 11 (€)
Sample answer Criteria Marks
2sin(x-5) ol sin{(x—5) » Correct solutions 3
o3 (x-5) o3 (x-5) » Achieves x(x—6)(x+2)}<0 2
—2 » Multiplies both sides by x” i
Question 11 (¢) Sample answer’
x'-12
Criteria Marks x - 4 v#0
¢ Correct answer 2 x(x’ - 12) <dx?
¢ Notesthat -7 <2sin'xsn i s ;
»—-12x—-4x" <0
Sample answer ¥ -4x?-12x <0
Range = {y:0<y<2r} x(x2—4x—12)50
x{x—6)(x+2}<0
x£-2 or B<x<6
£
2 METR6_GUIDELINES 3




Question 11 (f)

Question 11 (g}

Criteria Marks Criferia Marks
s Correct solutions 3 s Correct answer 2
g 2 » Correct value of either Ror 1
e Achieves I:HJ.I—JF du
1 Sample answer
¢  Achieves new limits t-
. 6 . 8
fsin x+8cos.t=10{—smx+—cosx}
Sample answer . 10 - 10
x
P =10sin{x+a) where tana:%
I= Jsing x dx .
0 =10sin(x+0.927) a =tan™ [E] =0.927
H=C05X Question 12 (a)
du=—sinx dx
z Criteria Marks
x= £y =0 ¢ Comect solution 2
¢ Works positively towards answer 1
x=0-ou=1
o Sample answer
I=—I1—u2 du sin75 =sm(45 +30 )
g V2 S 4
0 272 2 2
=J‘u2—l du \/§+1
[ - 2\[5
e 0
) [?uu] Question 12 (h)
[
P L Criteria Marks
3 o Correct solution : 2
2 o Correct working with one mistake 1
3 Sample answer
P(R)=—~ P|E|=2
10 10
- 7 Pl 3 10
~PRY O =
®->caf 5] ()
4 METR16_GUIDELRIES 5
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Question 12 (¢) (i)

Question 12 {d)
Criteria Mark
s Correct solution 1 Criteria Marks
+ Correct solution 3
S 1 ¥
amp; in;‘:(:e“ ¢+ Achieves cosx = —% cosx=3 2
—dI:k[Ae“] o Achieves 2cos’x—1—Scosx—2=0 1
dar
wT=B+Ade" Sample answer
. cos2x—5cosx—~2=0
wT—-B=de s
2¢os" x—1-5¢cosx—2=0
. ar 5
“E=k[T—B] 2cos? x—5cosx—3=0
(2cosx+1){cosx—3) =0
Question 12 {c) (i) 1
- COosX = ~3 cosx=3 (nosclution)
Criteria Marks 2
+ Correct solution : 2 x=2mn t—” Jor n=0,1,2,...
+ Achieves correct B and 4 1 3
Sample answer Question 12 (¢) (i}
_ bt
T'=2+de Criteria Marks
22=2+4+4 s Correot solution -2
A4=20 s Correct geaph of y=sin™(x) or y=(x-1)" 1
T =24 20e"
15 =2+20e*" Sample answer M
13 =g 1
20
13
In [——)
20/ _ &
30
—4 {
Question 12 (c) (jii) 1 '
Criteria Mark
+ Correct answer : 1
Sample answer
13
[ijgz]xm]
T=2+20e
T =10.45 minutes
T=10°
METRI6_GUMELTES 6 METR16_GUIDELTMES 7




Question 12 (e) (i) Quesfion 13 ()
Criferia Marks Criteria Marks
¢ Correct solution 2 ¢ Correct proof 1
o Uses correct formulae with one or two errors 1 ¢ Makes a correct substitution in correct step 3 (from step 2) i
s Provides clear steps similar to the first three steps below i
Sample answer
sin™ (x) = (.7:—1)2 Sample answer o
. . Step 1: Prove the expression is true for n=1
sin (x)a(xul) =) (2)1!=1(2)I
Let P{x)=sin"' (x)-(x-1)’ 2=2 (true)
. 1
Pix)= Nl -2(x-1) Step 2 : Assume the expression i§ true for n=k {(where £ =1)
; 2 2 2 -
P(0)=-1 | (2 + DB (22 +1) 24t (B 1) k1= R (k1))
r r(0) =3 Step 3 : Prove the expression is true for n=k+1
Plx 2 2 2 2 .
% _x‘_P'((xl)) (2 +1) 10 (22 )28t (B L) (R 1) 1) (1)1 (1) (R 42)1
i .
[_1:| k(k +1)!+((k+1)2 +l) (k+D)1= (k+D{k+2)! fromassumption
3 LHS=k (k+1)t (k7 +2k+2)(k + 1)t
— ]‘ 2
=3 =(k+ 1) (K r264.2)]
=(k+ )1k +3k +2)
=(k+1){k+2)(k+1)
=(k+1){k+2)!
= RHS
Hence the resuli is proven by mathematical induction.
Question 13 (b) (D)
Criteria Marks
«  Correct proof 3
¢ Correct proof with one mistake or 1o reason. 2
¢ One line correct in proof t
Sample answer
Prove AABDissimilar to AdBC
£ABD=/ABC  (common)
ZADB = ZCAB  (Altemateangle theorem)
£DABR = ZACB  (anglesumof a triangle)
.. AABDissimilarto A4BC  (equiangular)
8 METR16_GUIDELINES 9
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Question 13 {¢) (i)

Criteria ’ Mark

¢ Correct working 1

Sample answer
AB _BD
CB 4B
5 AB* =BCx BD

(corresponding sidesin similar triangles are in ratio)

Question 13 (c¢) ()

Criteria ] Marks

s Correct solwtion 3

—e M (x+1 2
s  Works positively at achieves ¥ =——{3—l

¢ Notes maximum speed occurs when ¥=10 1

Sample answer

1, o™
P
2026 —e M

45
-4’ —dxe™

4xt
~dxe * (x+1)
4x*

_—e ¥ (x+1)

- 3
.

Maximum speed occurs when ¥=0
—~e 7 {x+1
BT

x=-1

Question 13 {¢) (ii)

Criteria Mark

o Correct reasoning

Samjle answer
~x

Particle starts at x = ——i—moving to the left and particle will never stop as v =£ 20.
. x

Question 13 {d) (i)
Criterih Marks
s Correct solution 2
+ Achieves comrect denominator 1
Sample answer
21)'31
p)=20 2
(£) 7!
9
5040
_
105
Question 13 (d) (ii)
Criteria Marks
s Correct solution 2
¢ Provides a method of counting which has some merit 1

Sample answer
P{E)=1-P{Lenasits betweenTheo and FEnzo)
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Question 14 (z) (i}

Question 14 (b} (i)

Criteria Marks Criteria Mark
» Correct solution 3 ¢ Correct answer 1
¢ Achieves #=-16{x-3) 2
»  Correctly explains why particle’s movement is SHM or achieves 13 Sﬂl.l.llls) le answ‘c ; t.
g =" Ca(3) (#¥)
i =—3235.n(4t +§
Question 14 (b) (i)
Sample answer . Criteria Marks
x=3+2 sin(dr +?J » Comrest solution 3
1S3 (x) 151(3) T (x) 2
. T s Achieves +
x=8cos(4£+§J KI(15-k)  (k—=1)1(16-K)!
x * Notes correctly T,,, 1
¥ =-32sin (4! +——J
3
Sample answer
. - =
= -16[3+2sin(4r+§] -3] T,=" Gy (3) (42)
T =0 (3 (4x)
.i‘=-—16(x—3) M k( 1)5-:: ( “3 16k £t
T, 150(3) " (4x) 15Y3)" " (4x)
Hence since when x>3 ¥ <0and whenx <3 ¥ > 0, particle will oscillate about x =3. T k115 £) T (k-1)l{16—k)
OR quoting Since = -n"X ASI3) " (4x)" (k-1 161
. - %
Therefore the partigle executes SHM. k!(lS — k)! 151 (3)15-1; ( 4x)k'{
Question 14 (a) (ii)  4x(16-k)
Criteri Marks 3k
riteria 2 F
» Correct solution 2 - M} ¥
»  Works positively towards the answer 1 | 3%
[64-4k
Sample answer NEEY o
The speed of the motion is at a maximum at the cenire of motion. -
. 64 —4k
Co-efficient =
Hence 3%
-8=< 8cos[4t+%) <8
S Speed=8m/s
12 METRI6_GUIDELINES 13
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Question 14 (b) (i)

Question 14 (¢) (if)
Criteria Marks —
s Correct answer (no need to present all eases for full marks) 2 i Criteria M;",k
*  Achieves k<9.143 or £ >9.143 1 * Correct solution
Sample answer Sample answer R
Case 1 When the angle of elevation of the ball is 45° . tan@ =2 =1.
T >T, e *
. T;Hl crEY .
..-T—>l yeosa =—gl+vsina
k .
gi=vsina—veose
614k >1 v(sine—cos )
3k A il
64—4k >3k g
21;7:;3 Question 14 (¢) (iil)
k=9,87,...1 ) Criteria Marks
T =T, > T, ¢ Correct solution 2
. 2 , i 1
. 1 | 4v{sine—cosa) 4v(sina —cosa) | .
Case 2: +  Achieves 0=—g +v = |sing
- . 2 g g
T # T, as k=9.143 (not an integer)
Sample answor
Case 3: 4y(siner—cosa)
<% t=——————* when y=0
g
_I_;‘il_ <1 dvlsi 72 dv(si )
2 O=-lg[ »(sine cosa)] +‘{ v(sina —cosa ]sin(x
k>9.143 2 4 4
k=10,11,12.... 0= -8v* (siner —cos n:zc)2 . 4v* (sing — cosa)sinex
R S A 4 g
T, = G, (3).5 (4)9 8y’ (siner —cos a)z =4y’ (sin —cosa)sine
2(sina—coser) =sinz
Question 14 (¢} (i) sing = 2cosa
Criteria Mark tane =2
» Correct answer (allow one mistake) 1 o =63°26'
Sample answer
¥=0 y=-2
x=vcosa _)‘Jﬂugr+vsina
x=vieosa y=—%gt2+vfsina
14 METR16_GUIDELTNES i5
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