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CATHOLIC SECONDARY SCHOOLS
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2005
TRIAL HIGHER SCHOOL CERTIFICATE
EXAMINATION

lathematic

xtension

Morning Session
Monday 8 August 2005

General Instructions

¢ Reading time ~ 5 minutes

¢  Working time ~ 3 hours Total marks — 120
¢ Write using blue or black pen *  Attempt Questions 1-8
o All questions are of equal value

o Board-approved caloulators may be
used )

¢ A table of standard integrals is
provided separately

e All necessary working should be
shown in every question

| Disclaimer
Every effort has been made to prepare these ‘Trial’ Higher School Certificate Examinations in accordance with the Board of Studies documents,
Principles for Setiing HSC Examinations in a Standards-Referenced Framework (BOS Bulletin, Vol 8, No 9, NoviDec 1999), and Principles for
Developing Marking Guidelines Examinations in ¢ Standards Referenced Framework (BOS Bulletin, Vol 9, No 3, May 2000). No guarantes or
warranty is made or implied that the “Trial’ Examination papers mirror in every respect the actual HSC Examination question paper in any or all
courses to be examined. These papers do not constitute ‘advice’ nor can they be construed as authoritative interpretations of Board of Studies
mtentions. The CSSA accepts no lability for any reliance nse or purpose related to these “Trial’ question papers. Advice on HSC examination issues is’

only to be obtained from the NSW Board of Studies.
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Tiarks

Question 1 (Begin a new page)
(8) The diagram below shows the graph y= _f(x) where (x)=3 - ;i—
h____-__uy.‘r_______z’fS
\ /;;f(x)
I

On separate diagrams, skeich the following graphs, in each case showing any intercepts
on the coordinate axes and the equations of any asymptotes:

o r={r»}
@) 7> = /(%)

(b)(i) The polynomial equation A(x)=0 has a double root & . Show that o is also a root 2
of the equation 7’ (x)=0.
1 . .
(i) The line y = mx is a tangent to the curve y=3 - 7 Show that the equation 4
mx® =324 +1=0 has a double root and hence find any values of m.
(c) The diagram belo*;v shows the graph y= _/(x) where A(x)=x"-3x, x2L
y
Cy=/(9)
0 /JE %
(.-2)
(i) Copy the diagram. On your diagram sketch the graph of the inverse function
»=_j/"1(x) showing any intercepts on the coordinate axes and the coordinates of
any endpoints. Draw in the line y=x.

(ii) Find the coordinates of any peints of intersection of the curves y= /(x) and
»v=_"(x). Hence find the area of the region in the first quadrant bounded by the

curves y=j(x)and y= 7 '(x) and the coordinate axes.




Question 2 (Begin 2 new page)

1-ginx

(a) Find j 3

COs“ x

(b) Find j (ewe"%’)z &

25
(c) Use the substitution #= \/:1: to evaluate f L @, expressing the answer
1 x+ '\/;

in simplest exact form.,

Z

(d) Use the substitution 7= tang to evaluate j ’ !

————— g, expressing the answer
o S—4dcosx

in simplest exact form.

1

-+

@D If 7, = f

(i) Hence show that 7, = ?Mlz—q, n=1,2,3, ..
Question 3 (Begin a new page)
(a) ‘Show that the complex number z= -2/ 8 is real.

3+47 55

) z =4(cos;’§ + z‘sin%) and z, =2(cos§-;‘-‘+ isin’l—z”-).
. , — e —
() On an Argand diagram draw the vectors €4, OB, OC representing z,, z,, z, +z,
respectively.

(i) Hence find ] 7+ z, l in simplest exact form.

(c) The quadratic equation 2>+ fz-+4 = 0, k realand —4? £<4, has two non-real
roots «, f3.

() Explain why o, - are complex conjugates. -Hence show that lcx ' =I B f =2.
(D If o, B have arguments Z, — %, find the value of k.

4
(d)(@) On an Argand diagram shade the region where boih Jz— 1+ 1), < \/5 and

O<argzg z
(i1) Find the exact perimeter and the exact area of the shaded region.

4

x¥(1-2)" &, »=0,12,.., show that z;:izf,H . 2=123, ...

Marks

Marks
Question 4 (Begin a new page)

2
(a) Sketch the graph of the ellipse —j— + —);— =1 showing the intercepts on the axes, 4

the coordinates of the foci and the equations of the directrices.

2
(b) The hyperbola —/Ez— -2 1, &> 4> 0, has eccentricity e.

2° 5

(i) Show that the line through the focus F’( ae, 0) that is perpendicular to the
asymptote y= ia has equation ax+ by— 2’e=0.
a

(ii) Show that this line meets the asymptote at 2 point on the corresponding directrix.

©) P( 2, é) and Q(g , —;,—) are two variable points on the rectangular hyperbola xp=1
such that the chord PO passes through the point A(O,?.). M is the midpoint of PQ.

(1) Show that PQ has equation x+ pgy—(p+¢) =0. Hence deduce that p+g7=2pg.
(ii) Deduce that the tangent drawn from the point 4 to the rectangular hyperbola touches
the curve at the point (l , 1).

(iii) Sketch the rectangular hyperbola showing the points P, 0, 4 and M. Find the equation
of the locus of M and state any restrictions on the domain of this locus.

Question 5 (Begin a new page)

(@

y=x—e~*, x20. This carve makes an
intercept X on the x-axis, where 0.< X' <1.
The region bounded by the curve and the
line y=xbetween ¥=0and x=.1is
rotated through one complete revolution
about the y-axis.

(i) Use the method of cyiindrical shells to show that the volume ¥ of the solid of
- &
revolution is given by 7 =27£J' xe™ ak.

[
(ii) Hence show that »'=2r (1 - X-x 2)




(b) z=cosB + 7sind
(i) Express 1+z in modulus argument form. Hence show that
(1+2)* =16 cos*4 (cos26 + z’sinZG)A

(i) Use the Binomial Theorem expansion of (1+ 2)* to show that

1+4cos8 +6c0526 +4cos38 +cosdf =16 cos? g- cos26, and find a corresponding

expression for 4sinf + 6sin28 +4sin30 +sin49.

4sin 6 + 6sin28 + 45in 30 + sin 40
1+4cosB +6¢0s28 +4c0s30 + cos4h

(iif) Hence show that =tan2§,

43in 0 +45in 380 +sin 46
1+4c0s0 +4cos38 +cos4d

=tan28.

Question 6 (Begin 2 new page)

(a) A particle of mass mkg is dropped from rest in a medium in which the resistance
to motion has magnitude <L when the velocity of the particle is » ms™. After

# seconds the particle has fallen x metres and has velocity » ms™ and acceleration

@ms™ . Take the acceleration due to gravity as 10 ms™.

(i) Draw a diagram showing the forces acting on the particle. Hence show that

_100-%
10
(ii) Show that #=11n| —+7 10+
10-v)

(ii))Find expressions in terms of f for v and x.

(iv) Show that the terminal velocity is 10 ms™. Hence find the exact time taken and

the exact distance fallen by the particle in reaching a speed equal to 80% of its
terminal velocity.

(b) The equation #* + zr+ g =0 ( where p, g real) hasroots «, B, v.

(i) Show that the monic cubic equation with roots g2 , B oyt s
f+2pf+p x—g7=0.

2
(ii) Show that +i=2’_ Hence find a cubic equation with roots —1~+—1—, —1—+i—
a B g a B By
and l+—1—
Y o

j
E
|

f
i

Question 7 (Begin a new page)
(a)

ABC is an acute-angled triangle inscribed in a circle, P is a point on the minor arc 4B
of the circle. PL and PN are the perpendicuars from P to C4 (produced) and CB
respectively. LN cuts 4B at M.

@ Copy the diagram )

(i) Explain why PNVCZ is a cs;clic quadrilateral.
(iii) Show that LPEM = LPNM .

(iv) Hence show that PM is perpendicular to 4B.

(b) The equation »* +x+1=0 hasroots a, f. 7, =a”+ ", n=1,2,3, ..
() Show that 7 = 7, = 1.
(ii) Show that 7,=-7, -7, ,, n=34,5,.

(lif)Heénce use Mathematical Induction to show that 7, =2cos<Z% 2’3”‘ , n=1,2,3, ..

Marks
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Marks i
i . Question 1
Question 8 (Begin a new page) a. Outcomes Assessed: 1 E6 ii. E6
(8) A die is biased so that on any single roll the probability of getting an even score is p 3 Marm%ﬁct;;—lige]mes Marks
where p#0-5. In12 rolls of this die the probability of getting exactly 4 even scores 1
is three times the probability of getting exactly 3 even scores. Find the value of p. i. » shows curve symmetric about y axis with minimum turning points at ( 5 ) I
¢ shows asymptotes as positive y axisas x— 0 and p=9as x— oo
® ii. « shows curve symmetric about both x and y axes with vertical tangents at ( 7‘—— ) 1
1
» shows asymptotes as y=\/'3‘ and y=-+3 as x—> oo
Answer
i it
Y4 y={rn} y
y=fi
=9 Z'—ﬁ{" "7—;
,, RS R I R i * = f(x)
P(a, e ) and Q(/B, e") , Where 2> 4, are two points on the curve y=¢”. \ / T : ] - » ’
M is the midpoint of PQ. L j o \g x
. 0 s el T
(i) Use the diagram to show that e?+ > 2“2, 2 x=0 y=-ai
ii) He: how that if o, by e  d Watbrord)
(ii) Hence show that if 2> 4> ¢> Jthen e”+e?+e‘+e29>4e . 2 b. Outcomes Assessed: 1 E4 i B4
Marking Guidelines
) Criteria Marks
(¢) A closed hollow right cone with radius 7 and height / has volume ¥ and i e writes £(x) inthe form (- @)*0() !
surface area 4. + shows 2 (&)=0 1
. s 2 Y ii, « solves simultaneously to deduce double root of given equation 1
(i) Show that 97% =2 4* -2+ 4. 3 s uses result from i. to show 3720% —60 =0 %
.. . 3 o deduces 2 is the double root of the given equation
(ii) Hence show that if A is fixed th i i | ¢
) s fixed then the maximum value of V is " 5  finds both values of m : :
Answer
i P =(x-a)'0(x) This equation has a double root if the line is
P(¥)=2x-a)Q(x)+(x~a)* P (¥) tangent to the curve.

=l D2+ -2 (0} I"f;te: @;@;ﬁig; Su(mr—2)
£ (@)=0 Since 2(0)# 0, the double root of 2(x)=0

2
ii. The line y = mx meets the curve where mustbe . Then

3 2
21 __3f{2 =
3L m(Z) ~3(Z) +1=0
3 - ;“2— +1=0
=327 -1 1oy
. =
e =32 +1=0
=10
2
DISCLAIMER
- The information contained in. this d is i ded for the professional assi of teaching staff. It does not constitute advice to students.
Further it is not the intention of CSSA to provide specific-marking for al possible Trial HSC . Rather the purﬁos: is 1o provide
teachers with information so that they can better explore, understand and apply HSC marking requi blished by the NSW Board of
Stadies.
No guarantee nor warranty is made or implied with respect to the apphcanon or use of CSSA Markmg Guxdelmcs in relauon to any specific trial |
exam guestion or answer. The CSSA assumes no liability nor responsibility for the fi of dny Marfing
Guidelines vrovided for the Trial HSC paners,




c. Outcomes Assessed: 1. HE4 i HS
Marking Guidelines
Criteria Marks

1. * shows shape of graph of inverse fumction as reflection in ry=x '

* gives y intercept and endpoint of graph of inverse function.
ii. « finds intersection point of curves

* uses symmetry to express area as a definite integral

© evaluates the integral to find the area

P e et el et

Answer

i

By symmetry, the required area is twice the area
bounded by the line y= x, the x-axis and the
curve y=x"—3x.

Hence area- is 4 square units, where

2 2
A=2 J x dr-f (¥ -3%) &
0 Ny .

=2{ ] -l 12T |

i)

ii. The curves y= /(x), y=_/"'(x) intersect on

the line p = x where =2{2—-(%(16——9)-——%(4-3))}
P =3x=x x21 :
¥ —4x=0 22{2~(%_%}
22 —4)=0 =z
-~ x=2 and intersection point is (2 , 2). - area is 3} sq. units.
Question 2

a. Outcomes Assessed: HS
Marking Guidelines

Criteria Marks
* rearranges infegrand using appropriate trig. identities 1
* obtains primitive function 1
Answer
1—sinx 1 sin x
j 5 &= 5 - 5 &
cos’x cos’x cos’x
=f (sec2 x—secx tan.x) i
=tanxy—secxr+c
3
‘DISCLAIMER ) '
The information ined in this d is intended for the professional assista f teaching staff, It i i
Further it i not the intention of CSSA “to provide specific marﬁug o for alt ssib ea?fnalg Is{tgc. docs ?ﬁ;fl?:: ?htgt;uigglsceeiﬁos?g;é‘;é

tSeti‘&}il::s with information so that they can better explore, understand and apply HSC marking requirements, as established by the NSW Board of
. No guaranteé nor warranty is made or implied with xespect to the application or use of CSSA. Marking Guidelines in relation.to any specific trial
l or usefub of any Marking

exam question or answer: The CSSA assumes no Habilit ibili
Guidelines provided for the Trial HSC papers, 7 e responsibilly fiw e !

b. Outcomes Assessed: HS
Marking Guidelines

Criteria Marks
« expands square 1
¢ finds primitive 1
Answer
1 2 x
J(e’ + e_?r) dr=f(ez" +27 + e") ax
1,2 i ~x
=ge¥+der —e™ 4
c. Outeomes Assessed: HEG6
’ Marking Guidelines
Criteria Marks
o expresses definite integral in terms of » 1
¢ finds primitive function in terms of 1
» evaluates definite integral using appropriate limits and simplifies answer 1
Answer : :
Y x=1 = y= 25 5
o= =25= u=5 J — dx:[ ——— 2w
wi=x u>0 = - . . I+J; L @+ 1)
5
= 1
2u du=dr : . =2 s
——-—T = - 1 ¥ +1
W s
T =2[in(x+ 1))’
=2(In6-n2)
=2In3
d. Outcomes Assessed: HEG
Marking Guidelines
Criteria Marlks
¢ expresses S5—4cosx interms of ¢ 1
» converts definite integral and finds primitive in terms of ¢ 1
o evaluates and simplifies exact answer 1
Answer
0o 720 R J F e 2
— Z == = ——— = |
7=tany ¥ . . o S—4cosx o 14972 1472
=E= =L
df:%seczfdr 3 B Z—I-j; 3
2dt=(1+1*) & 5—4cosx 3)y 11972
2 es_gl=? 2[4 19,1
.‘.1—:13529‘=aﬁf - .1+i‘2 =—3-[tan 32‘]0
2 =2
1497 =32 (% - 0)
1422 o
=79
4
DISCLAIMER
The information ined in this d is intended for the profe i of teaching staff. It does not constitute advice to students.
Further it is not the intention of CSSA to provide specific marking for all ible Trial HS . Rather the purpose is to provide

No guarantes nor watranty is made or implied with respect to the application- or its
exam guestion or answer. The CSSA assumes no liability nox ibility for the Y,
Gnuidelines nravided for the Trial HSC papess.  ~

of any

teachers with information so that they.can better explore, understand and apply HSC markiug requirements, as established by the NSW Board of

Studies.
e of CSSA Marking Guidelines in relation to any specific trial
i ! or useful Marking




b. Gué:wﬁ.aes Assessed: 1. E3, i E3
Marking Guidelines

e. Outcomes Assessed: i ES. ii K8
Marking Guidéelines Criteria ) . Marks
Criteria Marks . i - - 1
- — - - o :
i+ applies integration by parts : i. » shows lengths and positions of 04, OB . 1
* rearranges integrand to form /7,, 7, 1 » completes the parallelogram O4CB to show diagonal OC
¢ rearranges further to obtain required recurrence relation 1 ii. = applies cosine 1111? to find eXgr;ssmn for OC* i
ii. e applies recurrence relation to find 7, in terms of A i © evaluates OC m simplest surd form 1
: ; . . 1
> evaluates /; and expresses /,, in required form Answer
Al i il
Answer - OC* =47 +27 -2 x4x2 cos?E
L. For »=1,2,3,.., il. For n=1,2,3, ...
; ) -~ OC=+28 =247
f,,=J‘ x(1-x)" & L= )
0 n+2 :.lzl+zzl=2\/;
. 1 n(n-1)..1
=112 " -
-—-[EI (I—X)”]o—f %-Xz(—ﬂ)(l—x)” T (7+2)(7+1)..3 0
. 0 i 12! .
» ) Z,= _“(”+ 20 c. Outcomes Assessed: i E3 ii. E3
= i — — e 4 . - . .
==-3 {(1 x) 1} (-0 & . Marking Guidelines
27 But /,= | x dr=4f xz]’ =1 Criteria Marks
= =il - 0 - -2 > " T T . T T
2 ([ Py n—l) 0 2 o 2 i. ¢ notes equation is polynomial equation with real coefficients 1
An+2) L, =nl, 1 * uses the product of the roots to evaluate the modulus of either root 1
» L= 9 m2r 7=123,.. ii. » evaluates the sum of the roots directly using modulus and argument. 1
7, = -y Lo, n=1,2,3,.. 2 * expresses k in terms of the sum of the roots and evaluates k in surd form. 1
n+
. Answer
Question 3 i. The coefficients of the polynomial B=a=oaa=af=4 ii. o+or=2Rer-
> ]
a. Outcomes Assessed: K3 equation are real, hence the non-real ) Ia r -4 l o l >0 =4cosZ
. . P roots come in complex conjugate pairs i - = ”
Marking Guidelines : . s~ k=4 c0sE
o and @, f are complex conjugates. . I al:[ ,B,= 2 4
Criteria Marks ) . =D ﬁ
* applies process to realise denominators 1 o
* simplifies expression for z to obtain a real number. 1
Answer d. Qutcomes Assessed: i E3 ii. B3
6-2/ & . Marking Guidelines
R 41 - < Z isreal. Criteria e, Marks
+4; 57 - ; T ) .
p 1. *recognises region lies ingide circle of radius «/-2_ with centre (1 R 1) }
“240-4) o e
= ( 47 67 ¢ shades part of circle in first quadrant
+ p 1
9+16 5 ii. « shows that circle passes through origin with x and y intercepts both 2. 1
_10-30/+307 . ) * writes down perimeter 1
= LTV .
25 « writes down -area
=2
5
6
5 DISCLATMER
i ‘The information ined-in this d is intended for the professional assi: of teaching staff. It does not constitute advice to students:
DISgLAUVTE,R . . i Purther itis not the intention of CSSA to provide specific marking for all possible Trial HSC . Rather the purpose is to provide
ghb qunpauon contained in this document is intended for the professional assistance of teaching staff, It does not coustitute advice to students i teachers with information so that they can better explore, understand-and apply HSC marking requirements, as established by the NSW Board of
feac}xars“\.vx?tlllui‘ztﬂr’-::;)ggg: T‘: f}f;;; f}il; ::fﬁﬁﬁ“ SPiCiﬁc m;rl:int;gnﬁutc?imcs f"ﬁﬂ possil}:{l‘e Xal HSC answers. Rather the purpose is to P rovide gtgdxes. te: ty is made or implied with ct to the licati f CSSA Marking Guidelines in selation to any specific trial
. eXplore, unders SC i i 2) i guaranfee ROr warranty is made or implhied with respect to the ap if1on Or use: o] Ar eln: ’
Ii‘g‘;‘gim tes nor w by is made or iraplied with andapply marking requirements, as established by the NSW Board of exam guestion or m‘xs;var‘ The CSSA assumes no-lability nor rcspogsibility -for the acenracy, compl or it of any Marking
rante amanty 1s made or implied with respect to the application or use of CSSA Marking Guidelines in refation to an specific trial Guidelines vrovided for the Trial HSC vavers. :
gﬁeﬁgzzh&; ‘?lrd igsggx;.h "l;h'lsn %SSA as:au;x:r;no Hability nor responsibility for the accnracy, completeness or usefulness of any I\}'}arplgflg




¢. Outcomes Assessed: 1 B4 il E4 iii E3,E9

~Point of contact of tangent

pnswrer. Marking Guideli
i s . : arking Guidelines
) i, ij’lmf:terz is 4+ 7:«/5 Criteria Marks
Al LEw 1.+ finds gradient of chord 1
2 « finds equation of chord 1
« substitutes coordinates of 4 to find required relation between p and 4. 1
ii. » establishes coordinates of point of contact of tangent from 4 to hyperbola. 1
iii.* finds the coordinates of A and shows that M lies on the line y=1 1
0 2 % » sketches one case for chord PQ and deduces corresponding resiriction on the domain 1
’ * sketches second case for PO and deduces locus of M with appropriate restriction 1
Answer
Question 4 , . .
a. Outcomes Assessed: E3 i PQ has gradient .
Marking Guidelines 11 g ‘f
11 — =1
| Criteria Miarks R - N
* shows ¢llipse with intercepts on axes 1 g-q P Pog AN
* caloulates the eccentricity 1 ot < Q
* shows foci : 1 T o »
 shows directrices 1 N
’ and equation
Answer
Lo 1 fp
; ~5= (- 2)
= = 1—-¢ 2=3 ¥ 2ty
! a; 2 , ¢ @} = 4 Rearrangement gives M has coordinates (% ’ 2_;7?) = (p 7 1)
- F=a-&) °=2 w+ pgy=(2+ ) =0 " M lies on thé line y=1.
] - . .
i Foci: #, 7" at (iae R O) = (il s 0) If A(O s 2) lies on PO, then If P, Q lie on different branches of the hyperbola,
F=—4 Directrices : x=+4 =244 2pg7—(p+4q)=0 (as in the diagram on the left), x= py<0 at M
S ptg=lpg ; i in¢
b. Cutcomes Assessed: i E4 il E4 IfP, 0 lie onthe branc}i " thi ﬁ;Stgu%dIant’ ?mce ftatigent
Marking Guidelines ii, APQ is tangent to the hyperbola from 4 touches hyperbola at ( s ), y inspection of the
Criteria Marks if p=g¢. Then diagram on the right, x>1 at M.
r— T T - ‘ =2 p? .
L.« writes equation of line In point gradient foz'{n 1 2p=2p Hence the locus of M consists of the two parts of the line
il * uses suznultazneozus equations to write equation for x coordinate of intersection point 1 0= p(p-1) =1 where either x<0 or x>1.
©uses 5° = &% (e* —1) to climinate b : 1 Lop=1 (since p# 0)
1

* obtainls x=£ ag solution of the equation and deduces result.

Answer

i. Line through (e, 0) with gradien ~% has

equation y= —%’ (x— ae). Rearrangement

o+ ég;:—-gz{g: 0
x<l+§;)— 2e=0

. S
gives ar+ by—ate=0, x(1+ez—1)—a'e=0

iil. Atthe point of intersection of this line with x=%
the asymptote y= f.r Hence the point of intersection les on the
corresponding directrix.
7
DISCLAIMER
The information contained in this d is 1

Further it is not the intention of CSSA to provide specific marking out for all

Studies.

No guarantee nor warranty is made or implied with respect to the application or use of CSSA Marking Guidelines in relation to any specific trial
or of any Marking
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Question 5 -
a. Outcomes Assessed:- i-E7 ii. E8
Marking Guidelines

) Criteria Marks -
i. «finds height of cylindrical shell 1
» finds expression for volume of cylindrical shell 1
¢ expresses ¥ as limiting sum of shell volumes and hence as definite integral 1
ii. * applies process of integration by parts 1
* evaluates definite integral in terms of X and ¢~ 1
* deduces that ¢~ = ¥ and hence evaluates ¥ in terms of X 1

Answer
i Volume of cylindrical shell is ii.
2 V=m(R~2)4 # ol
:r N ( g ) J xe™ aﬁ'=[-—):e"‘];r+J e ox
L7 _
= =7 (R+7)(&=7) 0 ) '
::" ! = 2+ 88 s-de =[],
G Ignoring second order terms, O ( e 1)
SV =2nxe* 8¢
R=x+6r ¥ =l-eg - fe ¥
re=x S V= lim Y 2nxe S
_ 30 = But 0=F—-2% e =y
h=x—(x—e™") e
=g7* :27[J' xe " & .'.V=27L'(1—-X—'X2)
0

b. Outcomes Assessed: 1 E3 ii. E3 iii HS5

Marking Guidelines

Criteria

Marks

i. *writes 14+ cos8, sind in terms of éos%, sin
* expresses 1+ z in modulus / argument form
* uses De Moivre’s theorem to obtain required result
ii. « applies Binomial theorem expansion in terms of powers of z
© equates real parts, applying De Moivre's theorem, to obtain required result
* similarly obtains second expression by equating imaginary parts.
iii.» obtains first expression for tan 260 by division '
¢ expressés denominator of second expression as multiple of cos28
° expresses numerator as multiple of sin26 then divides to obtain tan20

P b b e e e e

Answer

i

Using De Moivre’s theorem :
(1 + z) * =16 cos 44 (cos4% + z’sin4§)

=16cos*s (00329 4 isinZ@)

1+ z=14cos8 + 7sind
= 29 ¢ 7(26in8 8
=2co0s 2+1(2s::12 cosz)

— 8 8 tain 8
—2cos2 (cos2 +zs1n2)

DISCLAIMER

Studies.

Guidelines provided for the Trial HSC papers.

The information contained in this.document is intended for the professional assi of teaching staff. It does not constitute advice to students.
Further it is not the intention of CSSA to provide specific marking outcomes for all possible Trial HSC answers. Rather the purpose is fo provide
teachers with information so that they can-better explore, understand and apply HSC marking requiréments, as established by the NSW Board of

No Buarantee nor warranty is made or implied with Tespect to the application or use of CSSA, Marking Guidelines in relation to any specific trial
exam question or answer, The CSSA assumes no liability nor responsibility fdr the accuracy, complefeness or usefulness of any Marking

it (H—z)4 =1+4z+627+42>+ 2*
- - .
Using De Moivre’s Theorem and equating real parts of the two expressions for (1 + z) :

1+406088 + 6c0528 + 4cos30 + cosdd = 16 cos* £ cos26

Equating imaginary parts of the two expressions:
4sin6 +6sin28 +4sin30 +sind6=16 cos“—% sin28

4sin6+6sin20 +4sin30 +sin4d _ 16cos*2sin26 _ 20
1+40080 +6c0828 +4c0s36+cos48 16 cos* £ cos28
Also
4sinf+4sin30 +sin49 (16 cos*£—6)sin26
1+4c0s8 +4c0s30 +cosdl (16 cos"%—6) c0s26

Question 6 i
a. OQutcomes Assessed: i ES ii E5,E8 iii E5,E8 iv.E5
Marking Guidelines

Criteria Marks
i. » shows the forces on the pasticle ) 1
» applies Newton’s second law to obtain the expression for a.
ii. » finds —j—i— in partial fraction form 1
« integrates to find required expression for ¢ 11
iii.» rearranges to express v in terms of ¢
. 1 1-
o finds the primitive function for —~
*uses initial conditions to evaluate the constant of integration and find x in terms of ¢ 1
iv.« explains why the terminal velocity is 10ms™ . i
» finds the exact time taken to attain 80% of terminal velocity 1
» finds the exact distance fallen
Answer
: 5 & _100-p
: T 10
Liie & 10
10m dy  100-v?
& 4 1 - 1
By Newton’s second law: 7 2105y 10=»)
ma=10m—5mv? f=~;—{ln(1»0+v)--—ln(10—v)}+c
100 - »? =0, v=0=¢=0
(] == e
10 =1l 10+v
A ST
10
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iv. 2—0 as v—> 10

i,
10+V=g2, - gzlo(e”-«e“’) -.terminal velocity is 10ms™
10—-v» & e'+e’ g f=1n9=mh3
10+v=10% — pe r=10In4e"+ ") - :{le()]n-;-@-%--;-):l()ln%
V(1+62’)_=10(62’—'1) F=0, x=0 = 4=1 Hence 80% of terminal velocity is
Y N ’ (o4 o Y attained after In3 seconds when particle
V=10(-e—27;_——1—] x=10 5(5 te ) has fallen 10 In$ metres.

b. OQutcomes Assessed: i E4 ii. B4
Marking -Guidelines

Criteria ' Marks
i. ereplaces x by #7 to find an equation satisfied by all three squares . %
e rearranges to create a monic cubic equation with required roots
i. * expresses %+?‘3— in terms of y? 1
© writes similar expressions for %+ &, i-&— + 1
¢ uses the equation with roots or?, 52, y* to form required cubic equation 1
Answer
ia? B2 y? satisfy
1\ 1 - 1 1 ot 1. 1 B2
x?) +pxi+g=0 Similatly —+—=-— and —+4—=—,
() +rateg B'v « vy @ ¢
(;ﬁ +px§)2 =(~g)’ A
But r , —, — satisfy
22pt + plr=g* g 7 4

X428+ plx— gt =0 (g2 +25(@ ) + p (@)~ 47 =0

i Hence required equation is
1,1 _a+p P +2p A+ prgr—gt =0
o B af
_(a+B+y) -y
ap
_0-ny
aBy
2

<

ol
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Question 7 .
a. Outcomes Assessed: ij. PE3 iil. PE2,PE3 iv. PE2,PE3
Marking Guidelines
Criteria " | Marks

i. ® copies diagram
ii. » notes that opposite angles of PNCL at N and L are supplementary
iii.e uses circle BPAC to show LPBA=LPCA
» uses circle PNCL to show LPCL= LPNL
< uses these results to deduce that LPBM = LPNI
iv.e deduces that PBNM is a cyclic quadrilateral
= uses circle PBNM to show LPMEB= LPNB
e deduces P AR

bed bt el bl e e

iii. Construct PB and PC
LPBM = LPBA (B, M, A are collinear)
LPBA= LPCA (L's at circumfference of circle BPAC
standing on same arc PA are egual)
LPCA=LPCL (C A, L are collinear)
But ANVCZ is a cyclic quadrilateral
& LPCL= LPNL (L5 at circumference of civcle PNCL
standing on same are PL are equal)
Also LPNL=LPNM (N, M, L are collinear)

o LPBM = LPNM

iv. Construct PM. Then PBNM is a cyclic quadrilateral
.. . (equal L's subtended by PM at B, N on same side of PM)
1 OPP"IS“ angles at N and I are - LPMB= LPNB (L's at circumference of circle PBNM
:Iu_-pp C?;g,[a_rx i standing on same avc PB are equal)
ence 1s & cyclie o LPMB=90° and PMLAB.
guadrilateral

b. Quteomes Assessed: i PE3 ii, PE3 iii. HE2,E9
Marking Guidelines

] Criteria Marks
i. *reads o+ f from the coefficignts of the quadratic equation to evaluate 7 1
» expresses ” + % in terms of the sum and product of the roots to evaluate 7 i
{1i. * expresses sum of nth powers of ¢, 8 in terms of sums of lower powers 1

* uses values of sum and product of the roots to deduce required result

iii.e defines the sequence of induction statements and shows both ., .5, are true 1
o writes 7,,, (#22) as a sum of cosines given the'truth of .5, #< 4 1
* uges cosine expansion o express .7}, in terms of c:os%£ and sinzé’E 1
® expresses 7, as a single cosine and completes the mathematical induction process. 1
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AnSWer

Loa+f=~1 = f=-1 ii =
o » ii. For n=3,4,5,... b. Outcomes Assessed: i PE3 ii. PE3
a’+p*=(a+p) 208 o +ﬁ”=(a+ﬁ)(a‘”"+ﬁ“)—aﬁ (aﬂ—z +ﬁ~—2) Marking Guidelines ,
2 2 . iteria Marks
a*+p =]-2=-1= 7 =1 o Ty==7 -7, i i Criteri al
i, * finds the coordinates of A/ 1
iii. Let 5, be the statement 77 =2c0s22% ;=123 _ cuses thf: position of Mrelative to the curve fo dgduce th‘e requn.'e.d result 1
Consid 27;’ 37> > 23 5 e ii. » uses this result for ¢ and b, then for ¢ and d, adding the inequalities 1
5 . - . L . -
ider 5y, S, ¢ 2co85-=2x (—%) =—1=7. Hence S, is true. « uses the result a further time for 1(z+ 2), 1(e+ 4) to obtain the required inequality 1
4ar _ i
7 2¢08-3==2X (—%) =-1=17 . Hence .5, is true. Answer
is . — 2n7 N . -
c » 1S frue for nS £ 7,=2c0o8=5~, n=1,23,.,kF o M has coordinates i ‘a> b, ¢>d, and @+ b>c+d. Hence
onside . e o ‘
er .., (forsome £22): ,(i(a+é) , em+e?) )’ a>b. (e“+g’)+(ec+e")>2e%(a+ﬁ)+28%(ow)
Ton=—T, =T, The y coordinate of M exceeds they coordinate Latd) , Merd
- . - 2 2
_ 2(0 Py 2Dz of the point on the curve vertically below M. = 2(5 +e )
08=3= +C0s——5 ) S, istrue for n< k Hence l(e” + e") > gt 02 giliterdierd)
2 >2X2e?
= 2km 24 2xm 1
2{cos “3 +cos(~—3— _T)} PRI, W s = 4 ghlerdrerad
— 2kn A
_~2(COS 3 008 ng 00523&+sin 2’.5” Sm%ﬁ) nelrebret+ e? > 4 i@
\ = —2{c0s 4% —Lcos 247 1 B gin 24 o
3 TR COST sy ¢. Outcomes Assessed: 1. P4 . il H5,E1
= 2(—%005 2n s 2k Marking -Gm.delmes ‘_
3 2 3 Criteria ) Marks
= 2(cosl§'—”cos%7£ - sin-zigfsinz—”) 1. « expresses A in terms of 7 and the slant height /, and ¥ in terms ofrand h 1
" 3 ) « uses the Pythagorean relationship to consider ¥, A4 interms of only two of # h, L 1
=2 COS(—3—7E + —%71) « obtains the required result by substitution, rearrangement and simplification 1
e e . . . . av
=2cos 2 &7 ii. » differentiates (implicitly or otherwise) to get an expression for —- 2
3 p y g P P
Hence if ., is true for #< £ (where £22), then 5. is true, But ) « finds either 7 or #* to make derivative equal to zero. 1
and then .S, is true, and so on. Hence by Mat; “ a?Il - But 5, and .5, are true, hence S, is true, + checks sign of first derivative near positive  solution to determine V'is 2 maximum 1
> - 3 St i ; e ' . . .
Hence 7, =2c0os2%, =1,2,3 atical Induction, .5, is true for all positive integers 7. « substitutes for 7 and simplifies to find maximum value of V 1
3 T Ay &y Jy eee
Answer
ngs?on : . 7= §7‘cr2}1, A=nrtvur/=nrir+) 4 0=r2 A where 7, V; 4 all positive
a.. Qutcom X _ 2= =2 .V y
es Assessed: PE3 where 7% =%+ 7 4m’
Marking Guidelines LV =i =) wgnor & 0T
Criteria : 2,4 2 ; @
pap— — riter] Marks o =are -2+ 5} 0 J£ T
; wx%:t e::c:ls both Probabﬂmcs in terms of binomial coefficients and p- 1 =
I M . . 2
« solves thecqnatlt(?n f(;r p including numerical expressions for the binomial coefficients 1 =7 2{” I+ r) }” 2mrt {” r(/+r )} 4
equation for .
- 2 1 =P 2t A Hence ¥ takes a maximum value when 72 =
Answer : " ¥4
G pM -t =3 p? 5 : v YN A S R &
4 -p)t= —- © = - - _ = A2 A= ——
121 1= - 2=0 p=lor 9p=12(1-p) 187~ =2 -8nrd am T6n? 8
Lot e g 12! 21p=12 g ’
2¥=3x—" p(1-p)° 4 . . A
4! 81 3!_9!pa 2) o=t : *8%4/‘[—{—#} . the maximum value of V' is =y
1 - o A 4
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