Sydney Girls High School
2016

TRIAL HIGHER SCHOOY, CERTIFICATE.
EXAMINATION

Mathematics Extension 2

General Instructions

e Reading Time — 5 minutes
*  Working thne — 3 hours

¢ Write using black or blue pen 10 Marks
Black pen is preferred s Attempt Questions 1-- 10

» Board-approved calculators may » Answer on the Multiple Choice answer sheet provided -
beused » Allow about. 15 minutes for this section

»  The Mathematics Reference Sheet
is provided. Section |l | Pages 715

e In Questions 11 — 10, show
relevant mathematical reasoning
and/or calculations

50 Marks

Total marks — 100 -

s Attempt Questions 11— 16
¢ Answer on the blank paper pravided
& Begln a new page for each question
+  Allow about 2 hour and 45 minutes for this section
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or the content of the 2016 HSC
Examination Paper In this subject.

Section I

10 mavks
Attempt Questions 1-10 R

Allow about’15 minntes for this section - T ' : r_--....,::z i

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

1. The equation 24x" —12x* —~6x+1 hasToots ¢, B and .
Whatis the valve of @ if a=g+5?

@ -
®)

©
®)

Ll S 4-1]:—-

dx
x2—4x +13 "

2. Find |
(A) itan”l(’%z +C
B) %tan“i(%z +C
© Han (= +c

x—2

1. -1
® Stan (3 + &

_ 3. Find the values of arg(z), given that # represents the solutions to the equation,
2Z2=141,
n 15w
(A) b and =

3T T
B) — ’y and:.

T i
(C -y and?
ki T
@) —% andg
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A dise of radius 4 em s spinning such that a point on the cireumference is moving with a

speed of 80cm/ min. )
What is the anguiar speed of the disc (in revolutions per minute) ?
(A} 320rpm ) S
(B) 20rpm
© Om
T
160 '
. @ —mpm
T

The hyperbola 16x? — 9y? = 144 has foci at § (5, 0) and §'(—5, 0).

What are the equations of the direcirices?

®) y=Zady= -2

®B) x"—‘gandx= H§
_ 1z =2

C) y=andy :
= = 12

™ x= 5aud;’x.’ F

Given 20AR = 20° and £0CB = 52°, what is the size of 2ABC 7

(A) 32
B) 49
) 56
(D 64

~Paged ~

The horizontal base of a solid is the circle ¥* +3” =1 . Bach cross section faken
perpendicular to the x axis is a right-angled fsosceles triangle with one of its shorder sides
in the base of the solid. Which of the following is an expression for the volume of the

solid ?

(A)

(BY

©

m)

Zjl(l—xz)dx

The Argand diagram bolow shows the triangle ABC whére A represents the complex

number z=a+£b (where o and b are real), B represents the complex number @ and C'

represents 4--8i.

. efdEp
Afy

B}

Given triangle ABC is isosceles and £ ABC =90, which of the following represents @ 7

(A)

®)

©

)

{a—b—4)+i(a+b+4)
2

T

(a+b+4)—i(a+b+4)
2

{a+b+12)+i{a+b+4)
Coo2

{a-b+i2)+ifa+b+4)
2
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10.

Tom and Joanne each choose a different numbet at random from the integers
1,2, 3. 220.

What is the probability that the sum of the numbers is 207

@ 5
® o
©
»

S ey AT

, S 1

Gitven r(r+1)(r+2)_2[r(r+1) ) ]‘ﬁ“‘i
lim 1

N - n(n+1)(n+2)'

Ay 1
® 3
© 5
™ =

~Page 6

Secﬁoh 11

Total 60 marks .
Attempt Questions 1116 e,
Allow aliout 2 hour and 45 minutes for this sectioms <re-

" Answer all questions, starting each question on a new page.

FE N S
M N

In Questions 1116, your responses should include relevant mathematical reasoning and/or calculations.

Question 11 (15 marks)

Start each question on a NEW sheet of paper.

¢a) Consider the complex numbers z = 2 + 5{ and w = 31
1y Express z + w in the form a + b, where a4 and b are real.
(i)  Evaluate |zw].
(iliy  Find the vafue of arg(w™™).

(b) Let a, # and ¥ be the roofs of the equation

@E+D23+QI—19)22 + G+ 20z —31= 0.

-Find the value of « + f -+ v, expressing your answer in the form a + ib

where a and b are real.

(¢) Find:
. x
® .[ e

e—h
. &

() )  Expand aud simplify sin{A+B)+sin(4~B).~- -

(ii}  Hence, find Isinlﬂxcos?’xdx.

I
[T g

End of Question 11
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Question 12

Start each question on o NEW sheet of paper.

{15 marks)

(.(a); Sketch the region on the Argand diagram representing the intersection of

lzl <5 and |z+Z[=2.

(b) The graph of the function ¥ = f(x) is shown below.

Sketeh the following curves, showing any key features.
® y=IifmP?
@  y=hlf(]
1
@) =g

{c) One end of a light inextensible string 6f length 3 metres is fastened fo a fixed point O
on a smooth horizontal table, Masses of 3 kg and 5 kg are attached to the string at 4
and B respectively such that 04: OB = 3:1, Note that A is at the end of the string.

Given that the system rotdtes about & at 2 radians per second, find in simplest form,

the ratio of the tensions in the string, Top t Typ -

Question 12 continues on the next page.
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Question 12

@

(continned)

In the diagram below, AN bisects £ABC. A(:I"si‘ﬁg Irigonometry, prove that g

A

End of Question 12

~Page 9~

AL -

aH

Maxks




Question 13 (15 marks) . : Marks

Start each question on a NEW sheet of paper,

.. (a) Find the acute angle between the tangent ta the curve 22 Fay+ 2yt =28atthe . < :

point {(—2, -3}, and the line ¥ = x. Give your answer to tie nearest degree. 4

(@) Let a, § and y be the roofs of the equation
X =554+ 7x~18=0

()  Find the cubic equation that has roots 4 + a? 4 -+ % and 4 +y?. 3
(i)  Hence, find the value of 2 + £% + 2. 1

(¢) The area bounded by the parabola x? = 20y and the line y = 5 (as shown bolow) is
rotated about the line y = 20. Find the volume of the solid formed,

¥
y =20y

i : > yo20

A -
(d) Consider the polynomiat P(x) = 82* + 28x% + 18x% =~ 27x — 27.
3] Tind all zeros of P(x), given that it has a-zero of multiplicity 3. 3
(i)  Hence, sketch y = P{x) without the use of calculus.

End of Question 13
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Questi{m 14 {15 marks) ) Marks

Start each question on 2 NEW sheet of paper.

et 3072} Find the paramettic equations which represent:the ellipse that passes through (8,3) BERLE T

and has foci at (—5v3,0) and (5v3,0).

(b) The variable points P[cp,ij and Q[cq,—c—J tie on the hyperbola xy =¢* as shown
p q

in the diagram below.

.
The tangents to the hyperbola at P and ( intersect af the point 7.

M is the midpoint of PO,

The equation of fite tangent at Pis x+ p*y =2cp.

2
(i) Show that the coordinates of T are (kﬂ’ij .
. ptq ptg
(i)  If O is the origin, show that O, T and A are collinear . . )

(ii)  Find an expression for g in terms of p if 7, M and S are collinear, where Sis a

facus of the hyperbola,

Question 14 coniinues on the next page.
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Question 14  (continued)

© 0

(i)

By the use of De Moivre’s Theorem, or otherwise, show that
P S S - 3
(an 40 4t4&n9 4tazn 8 )
© tan® #—Gtan” @+1

Hence, find expressions for the roots of x* +4x* —6x" —dx+1=0.

IEnd of Quesﬁu'u 14
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Marks

QOuestion 15 (15 marks)

Start each question on a NEW sheet of paper.
()  Show that % =e(l,1 — 1)
(i)  Find the value of I,.

4 i6dx
{b) Evaluate fg o Geeay

(© D Show that the equation x* -+ 5x-20+= 0 has exactly one real root, x=¢ ,and

that 2< e <4 .
(i) If x=/ is one of the other roots of the equation x* + 5x—20 = 0, show that

J5 <}l < io.

(d) Solve sin2x +1 =sinx -+ cosx for 0 S x = 2m.

End of Question 15
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Question 16 (continued) © Marks
Question 16 (15 marks) . Marks

: (®)
Start each question on a NEW sheet of paper, | 3~ L D - - L
= - et o () Show thatsin= = G - N 1
12 4
(@)
) (if} Tt can also be proven that :
i}  Evalnate dx using the substitution 2 = sind. 2 :
® j‘,‘ - ¥ usHiE cos%r—@ and (x—iy)® =x* —3xy? +i(y% = 3x%y).
I oa:
(i) Theareaboundedbyy = sm‘1 x, the x —axis and the line x = 1 (as shown (Do NOT prove these resulls.) “
below) is rotated about the y —axis. Use the method of cylindrical shells to 3
determine the volume of the solid generated. - Using the results above, or otherwise, find all real numbers x and ¥ satisfying: 4
f x_’ -—3‘Jn:y‘2 =1
¥y -i'y=1
%" y= sin’'x Express your answers in surd form,
= ﬁ;_ {c) A cycling track contains a bend that is part of a circle of radius 12 m. At the bend,
Siiais the frack is banked at an angle 30° to the horizontal. A bicycle of mass m kg travels
= around the bend at constant speed v. Assume that the forces acting on the bicycle are
\ T bl T -
< ) : 1 . the gravitational force mg, a sideways frictional force F and a normal reaction N fo
the track.
(i) Resobve the forces acting on the bieycle into their horizontal and vertical 2
= components.
=t
- v G, The}]}gx:mum fru:t;ona[ force (up or down the track) Is at most - of the T3
normal reaction foree. A
Find the range of speeds at which the bicycle can travel safely around the

Question 16 contites on the next page: bend. Give your answers correct te 2 decimal places. (Assume that the value

of g is 5.8ms™)

End of paper
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Sydney GII‘IS ngh School
Mathematics I‘aculty

Multiple Ciwice Auswer Sheet
2016 Trial HSC Mathematies Extension 2

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

Sample 2+4=? @Ay2 B)é (C)y s @2
A B® CO poO

Hyou think you have made a mistake, put a cross through theincorrect answer and fill in the
IEW ANSVET,

Ae B¥ cO 1O

¥ you change your mind and have crossed out what you cousider to be the correct answer,
then Indicate this by wiiting theword correet and drawitg an arow 18 foltows:
Goirect

Aﬁ n){z/co DO

RTINS & TR VTS LT E 5>

“Student Number; AM 0% .

" Completely fill the response oval representing the most correct answer.

LAO B@ €O DO.
2 A0 BO cO D&»
LAO RO O D&
LAO BO c® DO
5. A0 B@® CcO DO
. A® BO CcO. DO
.40 BO CO D@
5. A0 BO O D@
9. A0 BO O D@
WAO BO c@ DO

SEHS Tawe 20l + Sovunon$ [ Beensrowta Y

IFET % SN NPT LY SN )
Fle L Sl
2—. ro{l = L-}—a‘lflrb\' ¢, D
P o e T S ) R ——
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9’_
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_g@ o T
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4 14 e=S e- (5:{ g
3 )
; : )
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l"f’l&\ﬁ\t‘)\e e ( continged)

Y SRS S——

(U NU S

- SECKWDN T @L_i.gs'ﬁow ii. g Yo NENEIVNS,

P Sy P

P B, fA= B W | @Y == 2450, [@eBuwat(Bebier (8 0
T@ — _C\ & u@_é}‘i:f&_ -d:} oot A PoenTaed e fonie w
{2 —w = {4—+8£—w\ . ) Zztw= :Lwrgq,. AN P ednl .
- fn‘) i lw\ 1_ L ‘S A varlety of careless answers on
olo- y N Sy Q) i f & \"'1 = .o x (his quéstion, Surpx@;ngly,some
ﬂ.-l-v‘p, — W = Q‘L = 8' Lo A ‘_li__‘-{ : ’N?‘i A Wz ﬂ” £ xdtdntgﬂ Yurther tiat [6i- lb|
w (1-1y = ot § i (b-b) = +(~15)__Q“~,
) I = ax & jo (u-4) y  he LA ..‘f.’fi,f.‘,‘..’?"f‘i = .‘e”él!'i‘%, =
e :
[—¢ ""“ ) = " — :
= ar 8 — (b- lf'\ + ot ( bodrat g\ ,‘(g.“{ 2¥es @.rc\ (‘uq \"' -” 2, q«'"(whf 11 wep rn‘f;;g'e.of-cqnﬁf‘sedlresponses.to_uﬁ
= [ . L ?'! & Ti" fl this questton.. Soine wrote arg
- N A R f (wA71) as arg(71pi/2) which is
* W = (O- \-3 Jr \7-\ + L (6\4—\:; + q’\ - m l,_..x: A4 : ::Ifc.,i?.: = _,,{Ei,fff = \_t + incorreci—Note the prefersed —
- 9 K‘f/’ _.JJ\ ;'5 A & I . AnSWer Was - pif2
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,i-. [ {xT Zﬁ 2 /{/177&5{ ?Xv" l v [{,\;L& ¥ ke meisthTﬁnussxgs “——'”‘“‘h'r(-‘.r_—+fst.‘ifo'l;{%4—*i—’fait“*(—ﬁi) =
N ~ i R s e
: . 1)
N - h ﬁ [&!
. Ny _(iﬂ et u=e *+5 dus —e "t 7,
o Toul (e \\ ] e = u-s IR
@ - & \l \ = (Hjl-i}(}-f"r?—’) ” (C) *-(r_.'.‘ L= /F — (bgg‘} du = T/‘e—-! +S”\ du fa'\
= p ot B =
’ = A= J« — 0\ = A . BN = V
o &(L | ¥ ,_C,;f o ='-—u. fr5\nu s
= 2 T ) .
; : e d = S‘m(e, S )+ C

Most students selected an appropriate substifution but had varying degrees of success fmm that

point onwards, Comimon mistakes involved the slgns and the sphttmg of the fraction that needed
to be integrated
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