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Section |

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

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

. (1) What is the double root of the equationx® —5x* +8x-4=07

@A) x= -2
® x=-1
© z=1
O x=2

(2) A small car of mass 1200 kg is rounding a curve of radius 500 metres on a level road at 84km/h.
What force of friction is necessary between the wheels and the ground?
(A) 3-36N
(B) 5227N
(Cl 1306 -67N
M 169344N
(3) Which of the following parametric equations represent the hyperbola x°— y2 =49
(A) x=2tanf and y=2sech |
(B) x=4tand andry=4secé?
€y x=2sechd and y=2tan@

(D) x=4secd and y=4tan@




(4) Which of the following is the modulus-argument form of 2-2i7?

@A) 245@(%]

® 2~f2ds[—’7j]

(C) Zcis (777:]
Iz
(D) 201.5‘(——4-)

(5) The graphof Yy=—
x

has:

-4

(A& a single vertical asymptote, two horizontal asymptotes and no turning points
(B) a single horizontal asymptote, two vertical asymptotes and no turning points
C@j a single vertical asymptote, two horizontal asymptotes and one furning point

(D) asingle horizontal asymptote, two vertical asymptotes and one turning point

(6) The point P on the Argand diagram represents the complex mumber z.
The point P moves such that Izl2 +z+2 [2 =10.

Which of the following best describes the path traced out by P?
(A) An ellipse

(B) A hyperbola

( &1 A circle

(D) A straight line




(7) A committee of 5 people is to be chosen from a group of 6 girls and 4 boys.

How many different committees could be formed that have at least one boy.

@ G-l
® G+
0 ‘Gx%,
©y "G-6

(8) The equation ¥ —J/3 +3x+1=0 defines y implicitly as a function of x.

Which of the following is the expression for% ?

— X
NS
X —l‘_V
4+ x
® Z
X -y
2
o, +
© X2
y — X
2
x —
@ =2
Y 4+x

(9) Attime ¢ seconds, ¢ > 0, the velocity v m /s of a particle moving in a straight line is given by

v=43 cos(#)+sin(t)—2. For what value of ¢ does the particle first attain its maximum speed of

4m/jfs ?
Vg
A f—g
) . N
(Bj f——g"
4z
C o= —
€) » 3

(D)  The patticle never attains a speed of 4 m /s .

~5 o~




(10)

>

The diagram above shows the graph y=4x X3,
The shaded region bounded by the graph and the x-axis is rotated around

the y-axis to form a solid.

Which of the integrals below gives the volume of the solid?

& [ =y ay

(B) SEJ-OIZ-;-\/I—_ydy |
©) zj:1+mdy
A(D) frj‘ul\/mdy




Section i

90 marks

Attempt Questions 11- 16
Allow about 2 hours and 45 minutes for this section

Answer on the blank lined paper provided. Begin a new page for each question
Your responses should include relevant mathematical reasoning and/or calculations.

Question 11

Use a NEW sheet of paper.

(a) Find:

i) ' Ie" (ljl- e’ )sdx.

. dt
SR N ey

() Let @=-3+iand g =1-i.

i) Express # and g inmodulus-argument form.
ii) Find #p inmodulus-argument form.
11z

iii) Hence, or otherwise, find the exact value of tan TR

Express your answer in its simplest form.

Question 11 continues on the next page

(15 Marks)

[1]

(2]

(2]

[13

(2]




Question 11 (Continued)

2 2

(c) For the ellipse ;—5 +‘f—6 =]

1)  Find the eccentricity.
ii) Find the coordinates of the foct S and §'.
iif) Find the equations of the directrices.

* iv) Show that the coordinates of any point P on the ellipse can be
represented by (5cosd,4sin 9).

v) Show that PS + PS’ is a constant.

End of Question 11

[1]
[1)

(1]

121

(2]




Question 12 : (15 Marks)

Use a NEW sheet of paper.
(a)

y=£(x)

et B

L e e e v

v
=Y

Given the function y = f(x) in the diagram above, sketch on separate diagrams,

showing all intercepts, turning points and asymptotes:

D r=s(k) 4

D =@ 2]

i) y=r(2x) j [2]

1v) y= : | - -
S

v y=e® [2]

Question 12 continues on the next page

~10 ~




Question 12 {Continued)

2 e [3]

g
i itution f = tan —, find [ ————
(b) Using the substitution ¢ = tan X I 113500

© | (3]

The points A and B on the Argand diagram above represent the complex

numbers z and -@ respectively and iZ| = ]co' =2.

-a
If atgz=candarg o = A sbow that |Z+a)]=4cos[ﬂ2 J

End of Question 12

~ 11 ~




Question 13 ' (15 Marks)

Use a NEW sheet of paper.

a) The roots of the equation x* - 9x* +31x+m =0 are in an arithmetic sequence. - 3]
q q

Find the roots of the equation and hence the value of m.

20 .2

X
(b) The point XXy, ;) Hes on the hyperbola —- - 'Z—Z =1, where a>5>0.
a
y
A

/
1) Write down the equations of the two asymptotes of the hyperbola. (1]
i) Show that the acute angle & between the two asymptotes satisfies [2]
2ab
tan a = m
1113 ’if M and N are the feet of the perpendiculars drawn from P to the 3}
o232
a'b
asymptotes, show that MPx NP = :
P . a +b
iv) Hence find the area of APMN in terms of ¢ and 5. 2]

Question 13 continues on the next page

~12 ~




Question 13 {Continued)

©

i) Find the rational values of 4, B and ¢ given:

v +8 _ 4 . By+C
(y-—2)(y2+2y+4)“y—2 y2+2y+4.

¥ —7y* +8

dy.
-8

if) Hence find |

End of Question 13

~13 ~

[2]

(2]




Question 14 (15 Marks)

Use a NEW sheet of paper.

(a)

The curves y = I and y =k—x , for some real number k, intersect at the
’ X

points P, Q and R where the x-coordinates are x =, x= fandx =y

respectively.
i) Show that the monic cubic equation with coefficients in terms of & [3]
2 .
whose roots are (Zz,ﬂ andyz is given by x® —2kx® + k*x —1=0.

ii} Find the monic cubic equation with coefficients in terms of k whose [1]

1 1 1
roots are: —,——and —-.
o Y

iii) Hence. find in simplest form oP +@2 +OR in terms of k, (2]

where O is the origin.

Question 14 continues on the next page

~14 ~




Question 14 (Continued)

(b)
i) Show that a reduction formula for 7, = _[(111 x)2dx, where n is a positive
’ . L
integer, is 7, = x(Inx)z - EIH'
[ 4
ii) Hence, or otherwise, evaluate I(lnx) d.
1

(©.
) Img

A model aircraft P, of mass m=_8kg is attached to the end of a 10 m long
inelastic wire, with the other end fixed to the ground.
The model flies in a horizontal circle so that the wire makes an angle of 30°
with the ground. The uplift created by the wings of the aircraft is a vertical

force3mg - (take g = 10ms™)

i) By resolving the forces at P, calculate the tension in the wire.

ii) Caléulate the angular velocity about the centre of the horizontal circle.

End of Question 14

~ 15 ~

[2]

(2]

3]
2]




Question 15

Use a NEW sheet of paper.

(a)

=Y

A mould for a section of concrete piping is made by rotating the region bounded by

the curve y= 6
g Ni-x*

one complete revolution about the line x=3. All measurements are in metres.

and the x axis between the lines x=0 and x=1 through

i) By considering strips of width §x parallel to the axis of rotation, show that the

volume ¥ m’ of the concrete used in the piping is given by

1
3—x
V=127 ~—— dx.
7?'{[\/4—162 *

ii) Hence find the volume of the concrete used in the piping, giving your answer

cotrect to the nearest cubic metre,

" Question 15 continues on the next page

~16 ~

(15 Marks)

(2]

[2]




Question 15 (Continued)

b)
1) Use De Moivre’s Theorem to show that cos46 =8 cos® 6 —8cos? O +1. : 2]
ii) Show that the equation 16x* —16x* +1=0.has roots [2]
7 T Sn 57
X=C08—, X=—C08—, X =cos— andx=—-cos—.
' 12 12 12

ijiy By considering this equation as a quadratic equation in x*, find the exact 3

“value of coss—ﬂ.
12

¢) Inthe diagram, PQ is the diameter of the circle with centre O.

>

RV intersects SQ and PQ at U and T respectively.
If ZQRT = ZRSQ , prove that:

i) £TPV = £RSQ. {11 |
i) ZRTQ is aright angle. ' (2]

iil) PU is a diameter of the circle passing through P,7,U and S. [1]

End of Question 15

~17 ~




Question 16

Use a NEW sheet of paper.

(a) Use the letters of theword STRE T CH to answer the following.

i) How many two-letter arrangements can be made?

'\i) If the letters are selected at random to create a two-letter arrangement, what is

the probability that the twb-letter arrangement will be “T1"" 7

’1‘ﬁ_j The creation of two-letter arrangements from the word STRETCH is
* repeated. '

How many two-letter arrangements need to be created to ensure that the
probability of obtaining the arrangement “T7” at least once, exceeds 90%?

RO | T |
i) Show that sin{2r+1)8- sin(2r—1)6 =2sin 6 cos 214, where ris a
positive integer.

i) Hence show that for n>1

sin Qicos 26 = -;—{sin(2n+1) 0 —sing}.
r=1
100
iii) Hence evaluate ;cgsz [‘ilgéj

© - -

i) Use the principle of mathematical induction to prove that 3" > »* for all

integers n=>4.

{1y Hence or otherwise show that \3/3 >% for all integers n > 4. 1

End of paper

[4]

(15 Marks)
(1]
[1]

(2]

(1]

2]

[3]




Sydney Girls High School
: Mathematics Faculty

Maultiple Choice Answer Sheet
Trial HSC Mathematics Extension 2

.| Select the altemative A, B, G or I that best answers the question. Fill in the response nval
completely,

Sample 2+ 4=:9 W2 ®s©s @o

AO B@ CO PO

Ifyou think you have madea ‘mistake, put  cross through

theincomract answer and §I in the

O Qustion
St (el
mywdw T T

LT )

L0177 THSC G

A

new ahswer,

I you change your mind and haye crossed om
then indicate this by writing the word correct

A® Bl co

C
twhatyou consider to be the correct answer,
and drawing an arow as follows:

correct

6
() — (56

-

=

Ax B cCO Do

S T e R T

Student Nu.mherm

\_’/\___A-._../

Completely fill the response aval representing the most correct answer.

€

ek v re™

6T EY

- E—

LAO BO ¢ pea
240 BO c® DO
3A0 BO ce@ pO
A0 B® cO DO
540 BO O @
6AO BO c@® DO
7.0 BO ¢O p@
8. AO Bcj c® DO
9.A0 B® CcO DO
BO cO pO

10,A @

1Gi) Ap= 20T s PR T

Sl W CERT)

B vy e % T

== (&3] % ar7”
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Question 13

{15 Marks) ___

Use a NEW sheat of paper. .
{8} Theroots ofthe €quation x*—9x* 43 1x 35 = 0 areinan arithmetic sequence. B —
Find the roots of the equation and hence the value of . . o

Let the roots foe. - o(—-;L_:O( x+d

T s vy oy T —
e L OUM (A ot atirne ) . oA £k ott-of o,

: v

- cd=3
Sum (2 at adwe) ! od®od+ o d yuGad = ¢
o 8
—_— AT
30(2—-6{1 _ o
- !

i —d =
| - “w T - L

I ] d =*20

| Reok e 3.2 3 dpas -
] Produet . (% A5V = oA T
Lt { Vet L o
T 3%~ A ]x3 = =m _1“_;

®)

2

2
3 X
The point HA;,,J’D) lies on the hyperbola = i—z =1, wheie a>5>0. .
¥y —
%7; b A

.

/33;,671

7 _—

- x -
\ — -
i) Write down the equations ofthe two asymptotes of the hyperbola. 1 —
i) Show tliat the acute angle (¥ between the two asymptotes satisfies 21 —-
o lana = 2ab B
_ T Al gt i J—
{ S : gib% Y =~ba .//____ﬁ__ﬁ_ -
&ﬁ__x,;ﬁa%fﬂﬂ'm‘t; g Ty o=k

W tonw. , M - Mg S
{ -}'leﬂ‘:.’ -

L ) -G [

BN o 2

Sg_nr Should <
b mclucted

mnd’-f-{mem a

= é_ -
NN "\ reference o

u

2 x o | T e
e N

aié'}. J




l i) IfAf and N aze the feet of the Perpendiculars drawn from P to the i3] %
= 7 :

Quastion 13 {Cantinued)

tot: 'y { f..ﬂ»:iPXIV_P’= . o e—— —_—r -
asymplotes, show ha JENwE ©
— \, 1) Find the tational valyeg fA4, 8 iven:
!— iv) Hence find the area of APMN in terms of 7 and p. : {2] ! B and ¢ given fZr
L - ——i z
i i +8 —
" f ) 2Jé’+2y+4j %5 2?;(:4
I - =2 yiiapq
u) M = dictance w2 LMoo ) b0 ot wayeo Y

E NP = di.f'{'swtce QQ'DM F(‘Ko!ﬂo)-{-\p b-x

Tt et . = |
.! = ________i& N9 ./ 1—7 ii) Henee find f 24 ij +8dy_ [21
oo 2 E— ¥
_i.r-" — i
e Lo —~ A -

S AT vy y YRy
_ﬁﬁ_;_ﬂg“&{%g_c_ﬂ 3‘3‘_8 )_ -
ﬁ_i__iﬂﬂ%ﬁﬂﬁi—_z )

_— BN N

L=
1
.

y-t+ g P
{y— =3 ti) o

- 1 zﬂ’i i—_‘q—_‘————._.__z—i__ S
=L MA NP s lMpen j-ﬁ—\\»}g_’lﬁiﬂ;_
H & ——_-——.‘t—gr—
f 2.




% Question l:ﬂ ‘The Cm'Yﬁys}- aid y=k—x* » for some reat number K intersect at the
Useauﬂvmeetnfpaper.

points P, Qandeha—ethaxcoordmatwarcx Gr=fandxay
@ : Tespectively,

3
i3 i) Show that the monic cubig equation with coefficients in terms ofk

whose roats are Gﬂ,ﬁzand}’i isgivenby x¥ —2kc? 5 pip oy g,

b1
L —pyozand =
. soots sre: — F ki
: :
¢ B i) Hence find fn simplest form OF+00+0% in terms of,
Whereoislheoﬁgin

W) %Ay w
] = i kus/zo0O ———1_4__‘____
.‘_%q’_ﬁéga"aw%\_"yﬂ Tt eguation s
ﬁTﬁm% r“}

D(f >t |
H~ Kl\f— e ars sdep bad
]Cw AN (~'L o e sleowon
@ ko +-KZE)A = [ T _
— ;_Jf_ 22 S P02/ S0, a0 Mgues

2t Fa '7
_— ] z s
= | — 2e e pp%, —_?K__ﬁf_-_‘_ho
- e I = A
N . -

[1} i) Fird the monio cubje equation with coefficients in tegus of k whose
) 1

— """"‘Zf-__——*————h
h__‘_“—_ﬁuio_g—___&k\ —_—

—] L
—_ {b)
_ : . 2

: 1) Show that a reduction formufa for Z, =I(Mx)2dv, where n is a positive S

3
integer, is 7, = x(In x) —-;11,

T
—— A

% Thas wag actuevad 4




€

@ -

- = . 4
ii} Hence, or otherwise, evaluate J.(]nx) dv.
- i 1 _—
= D
n = 4

i —ela @(Lm)? 3T,

[T o-te
_t T
4 ze —4e 42T, .

-_— .

"‘M
Lnstead o Tp Losc of one prgsk

= —3¢e +{2e =24 L,

—— ————

= e .46 42471,
e

= Te-24e 3% ( ﬁﬂ)j:ﬁﬁ'*m

A model aiscraft P, of mass m=8kg is attached to the end ofa 10 m long
inelastic wire, with the other end fixed 1o the ground, )
The model flies in a horizontal circle so that the wire makes an angle of 30°
T with the ground. The uplift created by the wings of the ajrcraft isﬁa vertical
forcedmg . (take g = 10ms™)

— [3] i) By resolving the forces at P, caloulate the tension in the wire,

~ [2] i) Calculate the angular velocity about the cenire of the horizontal circle.

Arey
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2017 THSC Ext 2
Question 16

(1) Method 1 Methed 2
Case 0, No Ts: 5 X 4 = 20 Distinet letters: 66, x 21 = 6F, =30
Case L,One T:5%21=10  Same letter (TT): 1

Case 2, TT: 1 Tolal = 3]
Total =31 Most students liad —3:3 +1 =21 but you only
i) PET) = 1 s1eed to divide by 21 if you hiave the two TTs,
3n

(i) P(IT) = 1 — P(uot T

30 30 30
Tor Ao X e X — (0,
1 31x31x x31 0.9

I
01> 30 " [rhis part was answered
' 31 poorly by most students,

30 1

log (371_) < log{0.1)
log1

" e (30

% (31)

n> 7022

Since log (g;ﬁ) <0

Thatis n = 71

You would need to create 71 aTangenients to
have over 90% chance of gelling at feast one TT.

BYD LHS = sin(210 + ) — sin{2rg — £}
= w + 5in 8 cos(2r9) —-W + sin# cos{218)
= 2sinf cos{2r9)
= RHS
n
(i) 2sing Z cos2rg
=i
= 2sinf cos 28 + 2 sin & cos 49 + 2sin B cas 68 + -
+2sin@ cos 2(n — 18 + 2sin 9 cos 2n9

=Timr3d—sing +-5in b8 —sindg +sindg — Hnb@ ot ..
+shildn—1)g — EMEn—3)e + sin(Zn + 158 — ST Zw—1)p

= —siné +sin{2n + 1)8
n

S0 Zsing Z cos2rd = sin(2n + 1)8 — sing

r=1

I
1
Thatis  sin 92 €0s2r8 = fsin(2n + 16 — sin )

r=1
FL i
(i Z cos? (m) Some studetits could not sea the
r=1 conniection between parts {ii} and {ifi).
_ < i + 1 2re
- Z 2" 2%l 100
=1

~ 11001+ 1IC'U 2 "
=3 kg ) s(ar
=1 F=1

i I 1 . . ;
= X100+ fgm[sm (2?1 igﬁ) T s (f(;—g)}} from part (ii)

=50+ ! [sin 2n+—£— —sin(—lga)}

4 sin 1—3—0) 100
1 T .
=504 4—‘—ﬁsin (1%%) [sm (-1%) —~ 85in (%)}

=50




{c}3) Method 1

Cubing positive numbers preserves order, since
¥ = x* Is monotonically increasing for all x > @,

Thatis, if 0 < o < b then a® < b3,
Call this result (*)

Giventhat & > 4
= k> 227

1 Students tended fo do these side calcwlations

=k> ; .
¥i-1 as part of the induction structie and got

=33k — k1 [|{hemsehves very confiised.

> V3> k+1 vseresult ()
= 3k% > (k+ 1)% Call this result (**)

Prove3® > n®forn = 4.

RHS = 43 LHS = 3%
=64 = B1
> RHS

Assume forn = k.

LN S
Proveforn=k 4 1. _Rc(;m&“;p;‘,;
31 = 3 3 3> G+ 1y
> 3k° by assumption

>+ 1* by result (#%)

Therefore by the principle of mathematical
induction 3 > 12 foralin = 4.

©)3) Methed 2 [ Most students that gained full marks

for this question used this method.

Let flky =2k -3k2 — 34 -1
then f'(k) = 6k% — 6k — 3

y=3(2k* -2k — 1) T ysrw
e Zim
1143 2
T2 !
k% —0.37,1.37 ‘ |
—037N_ A iar i 13

Sofork =4 F (k) >0,
That is £{k} is an increasing function for k > 4.

FO8) = 2040° - 3047 - 3(4) -1

f(4) =067

Atk =4, f(k) is positive and F(k) is an ncreasing fonrction for k > 4.
Sof(hy»>0fork >4 Call this result {H

Prove 3" > »? forn = 4.

RHS = 43 LHS =33
> RAS
Assume forn = k.
3k e

licqgmzd toﬂ;-)rové?
3KF (k4 1)3

Proveforn =14k + 1.

:

I (b1 = 3% 3 (kT4 3P 4 3k 4 1)
>3-k -3k2 -3k -1 by assumption
= 2k3 -3k -3k 4
=f{k)
>0 fork'=4byresult (1)

So3FH (k1P sy
That s 3441 » (k4 132

Therefore by the principle of mathematical
fuduction 3" > 23 foralin = 4.




{c){1) Method 3

Prove 3" > 13 for n = 4, Nobody used this method corectly,

yon must break the algebra down to

RHS = 43 LiS = 3% obviously true stafeients.
= 64 =81
> RHS
Assune forn = k,
3 > 3
Tatis K0 i pove
Proveforn =% + 1. {3"“)(k+1)3

3k+1_(k+1)3=3x3kk(k3:3k21:3k+1)
=3(3F k%) 202 - 382 _3p 1
=3(3 — k3 (k® — 3k 4 3k 1+ (13 — 6k)
=303 - k) + (k- 13 + k(k® 6)

Now 3(3* — &%) is positive by assumption,
and {k — 1)3 is positive since k = 4,
and k( k* — 6 is positive since k = 4,
So3 —(k+1)2 >0
That is 3%¥1 5 (k4 1)*

Therefore by the principle of wnathematical
induction 3" > n? forali n » 4.

(i)  Method 1 Method 2
3 aw? 3>
(37)35 > ()3 tog(3™) > log(?)
3 1 - 4 :;iog(?») > ?; log(n)
Yisum §log(3) > ’—l-log(n)
log(¥3) > log(Va

3> 4w




