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General Instructions.
* Reading time ~ 5 minutes j 1 e 1 tan % a0
F] 2 = P
* Working time — 3 hours Total marks (120) ‘i M @ “
»  Write using blue or black pen o Aftenpt Questmns 1-8
o All questions are of equal value ] .
+ Board-approved calculators may be J e =sin? =, 4>0, —a<x<a
used Ja? —x? a
* A table of standard integrals is
provided separatety .
¢ All necessary working should be j——r—zdx = ln(x +4fx% ~a? ), x>a>0
shown in every question yx© —a

Disclaimer 1

Every effort has been made.to prepare these “Trial’ Higher School Certificate Examinations in accordance with the Board of Studies documents, — = ]n(x + f x2 + a2 )
Principles for Setting HSC Examinations in a Standards-Referenced Framework (BOS Bulletin, Vol 8, No 9, Nov/Dec 1999), and Principles for [ x2 + a2

Developing Marking Guideli Examinations in a Standards Referenced Framework (BOS Bulletin, Vol 9, No 3, May 2000). No guarantee 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
intentions. The CSSA. accepts no liability for any reliance use or purpose related to these “Trial’ question papers. Advice on HSC examination issues 1s
only to be obtained from the NSW Board of Studies.

NOTE: Inx=log, x, x>0
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Question 1 Begin a new page

(a) Consider the function #{x) = x(x~3).

(1) Sketch the graph of the curve y = f{r) showing clearly the coordinates and nature of

any turning poinis and the intercepts on the x and y axes. Find the set of'possible values

of the real number k such that the equation /{.x) = £ has three real, distinct solutions.

(ii) On separate axes, sketch the graphs of the following curves, showing clearly the
coordinates and nature of any turning points and the equations of any asymptotes:

y={/} y=ﬁ = Ax)

(b) A curve is given parametrically in terms of the real number ¢ by the equations

x= 37 and y= 37
142 TV
() Express ¢ in terms of x and y. Hence show that the curve has Cartesian equation

#°+ »° = 3xy. Deduce that the curve is symmetrical about the line y = .

(ii) Show that % P e Ea - Hence show that the curve has a horizontal tangent when x = 2.
Y

2
-X

Write down the coordinates of a point on the curve where the tangent is vertical.

Question 2 Begin a new page

(@ () Find J (cosx+sinx)® .

(ii) Find f ﬁ .

2x
(b) Use the substitution #=e* -1 to find f ( j 1)2 dx.
eF =
_72£
(c) (i) Use the substitution #=tan§ to evaluate f -
o 1+sinx
% .
(if) Hence find the value of I ﬂ—
o l+sinxy
¢ et m
@ @I ],,=J X (Inx)" ar for n=0,1,2,... , showthat 7, = Z[”_l
1

for #=1,2,3,....

e

(i) Hence find the value of J 7 (nx)® ar.

1

Question 3 Begin a new page

(a) Solve the equation |z|* +2/%=47+7 , expressing any answers in the form
z=a+7b where aandb are real.

(b) 4, B and C are the angles of a triangle.
Show that (cos .4+ 7sin A)(cos B + isin B) + (cos C- 7sin C)=0.

(©) z= 2<cos%‘+ /sin %) and z, = 2(005%’5 + isin%i) are two complex numbers.,

(1) On an Argand diagram draw the vectors —07,, "OF and OS5 to represent 7|, z,
and 7+ z, respectively.
(i) Hence express z,+z, in modulus / argument form.

(d) (1) On an Argand diagtam shade the region where both |z|<4 and |z- 4|=4.
(i) Find the exact area of the shaded region.

Question 4 Begin a new page

@

=y

P(acosa , bsin6) lies on the ellipse iz + % =1, where 2> 4> 0. The tangent to the
a

ellipse at P passes through a focus of the hyperbola iz - % =1 with eccentricity e.
a

(i) Show that the tangent to the ellipse at P has equation 5xcos@ + @ ysinf = ab.
(i) Show that P lies on a directrix of the hyperbola.
(iif) Show that the tangent to the ellipse at P has gradient =1.

(b) (i) Sketch the grapli of the rectangular hyperbola xy =1, showing clearly the
coordinates of the foci and the equations of the directrices.

(i) P( p,%) and Q( q,é) are two points on the rectangular hyperbola x y =1,
Show that the chord. PQ has equation x+ pgy— ( p+q)=0.
|7*- 7]

(iii) If O is the origin, show that AOPQ has area rdl
Pq

square units.

4

Marks
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Marks
Question 5 Begin a new page

10

(a) (i) Use the substitution x= 10+/2 sin@ to show that 200~ dr=100+507 , 4
~10
then use a geometrical argnment to verify this result.

(if) A mould for a model rajlway tunnel is made by rotating the region bounded by the 4
curve y=/200—-2* and the x axis between the lines x=-10 and x=10 through
180° about the line . =100 (where all measurements are in cm). Use the method of

cylindrical shells to show that the volume 7em® of the tunnel is given by
10

V=ax f (100 - x) 4/ 200 — #* 4. Hence find the volume of the tunnel in m*
~10

correct to 2 significant figures.

{b) (i) Show that the roots of the equation z'° =1 are given by 2
z=cos’E +ising, r=0,1,2,..,9.

z=1\"
z )

10
of (Z——l) =1 are given by z=%(l+icot—rl%), r=12,3,..,9.
z

(ii) Explain why the equation ( =1 has only nine roots. Show that the roots 5

Question 6 Begin a new page

(a) A particle of mass m is moving vertically in a resisting medium in which the resistance
to motion has magnitude T%mvz where the particle has speed ¥ ms™. The acceleration

due to gravityis gms™.

(i) If the particle falls vertically downwards from rest, show that its acceleration 2 ms ™ 2
is givenby a=g-5»*. Hence show that its terminal speed #'ms™ is given by

V=.10g.

(ii) If the particle is projected vertically upwards with speed Ztanc ms”
0<a <%), show that its acceleration ams™ is givenby = —(g +15 Vz).
Hence show that it reaches a maximum height H metres givenby & =5nsec’a,

and that-it returns to its point of projection with speed 7sinc ms™.

' (for some 8

(b) The equation »* +2x+1=0 hasroots «, 8 and y.

(i) Find the monic cubic equation with roots 7}{—, % and % . 2
(ii) Find the monic cubic equation with roots By , Y+e g 22 B . 3
a 2 ﬁ 2 ,y 2

Marks
Question 7 Begin a new page
(a)(Q) Newton’s method is being used to find an approximation to the positive root x = /¢ 3
of the equation »* ~ ¢ = 0. The initial approximation is x = z (forsome 2> 0).
The error in this initial approximationis &, = I a-c ] Show that the error &, in the
next approximation (obtained by one application of Newton’s method) is given by
£, = L
2a
(ii) Find the values of @ (in terms of c) such that &, = &, 2
(b) () If 4-tand =5siné cosf, show that x=tand isaroot of the equation 2
X -4 +6x-4=0,
(if) Solve the equation 4 —tan8 = 5sinf cosf for 0°<0 =<360° giving answers 3
correct to the nearest degree.
(c) () By writing #! asaproduct, show that »!<(z+1)" for all positive integers 7. 2
(ii) Hence show that 3! <™(z+ 1)1 for all positive integers 7. 3
Question 8 Begin a new page
PQ and RS are two chords of a circle which intersect at M inside the circle. MN is the
perpendicular from 3 to SQ. L is the point on NM produced such that LP is perpendicular
to PQ.
L
(i) Copy the diagram.
(if) Show that APML I ANMYO 2
(iii) Hence show that LR 1 AS. 6
(b) The number x and the real number 8 are such that x+ 1 2cosf. Use Mathematical 7
X

. 1 e
Induction to show that x” + — =2cos#68 for all positive integers #=2.
X
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Marking Guidelines Mathematics Extension 2 CSSA HSC Trial 2004

Question 1
(a) Outcomes Assessed: (i) E6 (i) E6
Marking Guidelines

Criteria Marks
i « correct shape and passing through origin 1
* minimum turning point at (3,0) 1
+ maximum turning point at (1,4) 1
« inequality for & 1
ii » shape of y={/(x)}" with tuming points given 1
* shape of graph of y= 7%}—)- ; details of turning point and asymptotes 2
« shape of graph of y* = _f{x) for x < 3, with symmetry in x axis and turning points; 1
vertical tangent at the origin and nature of curve at (3,0). 1
Answer
i ) =x(x=3)
S =1(x=3)"+x.2(x-3) y
y=/)
=3(x-3)}x-1)
S()=0=>x=]3 - (149
Signof J7: AR N
+0-0+ /IO (3.9) x
B
1 3 *
7\\/ Solutions of /()= # are x coordinates of
14 (3,0 intersection points of curve with horizontal line y= £

Hence three distinct real solutions for {4:0 < £ < 4}

ii.

y ¢ .
=0 =TT
=) g \ 7/ Y F= A3
(1,16) » | (1.2)
I
\/\ y=0 (LY) N (3,0)
(CYT R > g ’ *
3,0 x I
’ ! (1-2)
x=3
2
DISCLAIMER i
The information ined in this d is intended for the prof¢ ] assi: of teaching staff. It does not constitute advice to students,
Further it is not the intention of CSSA to provide specific marking for all possible Trial HSC ar . Rather the purpose is to provide

te:acl.lcrs with information so that they can better explore, understand and apply HSC marking requirements, as established by the NSW Board of



b. Outcomes Assessed: (i) E6 (ii) E6
Marking Guidelines

. _ : Criteria ) Marks ’ Answers )
1 :gggllnnit ntllferéna;of?randy " i i (cosx+sinx)2=coszx+sinzx+25inxcosx ﬁJ- 1 dr=% ..1_.,.. 1. &
ing the Cartesian equation ) 1-2 I+x 1-x
+ deducing symmetry in y=x 1 J(cosx+sinx) aﬂr=J(l+sin2x) r =%{lnl1+x]—-ln|1—-x|}+c
ii » finding derivative in stated form 1 !
« solving si i i 3 .34 1 =x-1cos2x+c =1t
solving simultaneous equations to find horizontal tangent at ( 2, 4) 1 2 =zln P +c
. . . . . . - X
» using symmetry to write down coordinates of a point where tangent is vertical
b. Qutcomes Assessed: HEG6
Answer 2 & Marking Guidelines
i x= 37 , y= LA Tangent is horizontal when —= = 0, and hence : Criteria Marks
147 f 47 " x ) i * substitution to obtain integral in terms of u 1
2 + =372 when y=x" and p*# xé. » finding primitive function in terms of » 1
’ x =2 2+ =37 : * writing primitive in terms of x 1
3 }=> (P -2)=0
3
L =32 r+y =3 n Answer
Xz X xr= 0 A= 2, x 1
. i ' — e” - € s A =Inf gl —t+c
X+ =3 - horizontal tangent at (J—’I) u=¢e" -1 [_J'(e“',_l)2 dr_j(e‘__l)z et I ' u
Interchanging x <> p leaves the equation . . . du=edy =lnle* — ll . ‘e
unchanged, hence curve is symmetrical about the Since the curve is symmetrical about y =, the = (#t1 . -
line y=x. tangent to the curve will be vertical at the point 2
(¥ .32). L1,
s ; = | $—+—tau
ii. X+y =3 u u
2 = —_ =
3).}+3y2——=3y+3x2 (At (0,0) both y* —x=0 and}./ =0,
& ax hence nature of tangent at (0,0) is not clear. In
(»* x) D, fact, the curve has a loop which intersects itself at c. Outcomes Assessed: (i) HE6 (i) E8 -
4 & 7 the origin, giving two tangent lines, one horizontal Marking _(;“{del'“es
& -2 and one vertical) : : Criteria Marks
L 4 . i » converting dx to df and x limits to ¢ limits 1
@ yi-x * expressing integrand in terms of # in simplest form for df integral 1
* ¢valuating integral 1
ii » value of integral 1
Question 2 Answer
a. Outcomes Assessed: (i) HS (ii) E8 L v 0 7 e "1+22 2
Marking Guidelines /=tany F=0=/=0 o Lisinx J 1+ 1+
Criteria Marks dr=Llsec? £ v x=f=pr=1 .
" N n . N’ . . . ' 2
i+ simplification of integrand using trig. identities 1 22 Lsinr=1+ 2 =2 [_L]
+ primitive function 1 =4{1+7Y)ax SA= T A 1+2]
ii » partial fraction decomposition 1 2 2 =-2(L-1
+ primitive function 1 dr=——df () G-1)
t+s 1422 =1
z x )
. 2 sinx 2 1 F3
1i. f — = I~ o | =[x]2 -1=%-1
3 o l+sinx . I+sinx 0
DISCLAIMER 2 4
The information ined in this d is intended for the professional assi: of teaching staff. It does not constitutc advice to students.
Further it is not the intention of CSSA 1o provide specific ‘marking outcomes for all possible Trial HSC answers. Rather the purpose is to provide
tset:%h:;'s with information so that they can better explore, understand and apply HSC marking requirements, as established by the NSW Board of DISCLAIMER
. s . " L .
No guarintee or warranty is made or implied with respect to the application or use of CSSA Marking Guidelines in relation to any specific trial g::ﬂ::ﬁ?:x;a:&nu‘i:?;at;ﬁiorot?ésSA to prc:ixdc spccxﬁf::):nl::hn for all p uf” Trial }s{(géf e nﬂ;fl?:rsg:‘cj t;uadv;‘::ci;ot:‘;g::it;é
exam question or answer. The CSSA assumes no liability o responsibility for the accuracy, completeness or usefulness of any Marking xea;hers with information so that they can better explore, understand and appty HSC marking requirements, as established by go NSW Board of




d. Outcomes Assessed: (i) E8 (ii) E8
Marking Guidelines

Answer
A+ B=1x-C

_ |cos(A+B)=—cosC
| sin( 4+ B)=sinC

(cos A+ 7sin A)(cos B+ 7sin B)
= (cos 4cos B—sin 4sin B) + A(sin Acos B+ cos Asin B)
= cos{A+ B) + rsin( A+ B)

Criteria Marks
i+ applying integration by parts 1
* evaluating and rearranging to obtain required result 1
ii » applying reduction formula to-express 7 in terms of 7, 1
» evaluating /, and hence 7 1
Answer
i.For n=1,2,3,.. ¢ 4
e i 1[,=J- % ab:=%[x‘]:=7—z
1”=f x* (Inx)" & L . .
! =f. 27 ¢ _ 112 _1
ne (€ i1 A=7 T 3h=g ’(4 4]")
= l[x“(ln x) ”] ~| dxtn(lnx)" = &
’ vt ¥ et 4 et e
e _ .'../;=?+—§10=?+-§ "Z——EJ
=i(e*-0)- ;;zf 2(nx)” &
l : fexa (lnx)* & Se'-1
4 . =
=L 2y, . 32
4 4
Question 3
a. Outcomes Assessed: E3
Marking Guidelines
Criteria Marks
* writing equation in terms of real a and b where z= @+ /5 1
* equating real and imaginary parts to make simultaneous equations 1
* solving these equations to find pairs of values for a, b 1
* stating solutions for z 1
Answer
Let z= a+ /5 where a and b are real. Equating real and imaginary parts
|2 +2/2=47+7 a=2 and 5’ +2b+4=7
2 2o A A (6+3)(4-1)=0
@'+ 5 +2i(a—ib)=47+7 =2, b=-3=> z7=2-3;
2ai+(a*+ 62 +28)=4i+7 or a=2, b=1 = z=2+7
b. Ountcomes Assessed: E3
Marking Guidelines
Criteria Marks
+ expansion of (cos.4+ /sin 4)(cos B+ /sin 5) 1
* recognising expansions of cosine and sine of an angle sum 1
* expressing trig. ratios of .4-+.# in terms of trig. ratios of ¢ 1
5
[ DISCLAIMER
The information ined in this d 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 to provide

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

Studies.

No guarantee or warranty is made or implied with respect to the application or use of CSSA Marking Guidelines in relation to any specific trial
Xam question or answer. The CSSA assumes no liability or responsibility for the accuracy, completeness or usefulness of any Marking

2
Foidalinan wmnniddnd Fav oka Fulad TIOA —om

=—(cos C- 7sin C)
. (cos A+ /sin 4)(cos B+ 7sin B) +(cos C— ssin €)= 0

c. Outcomes Assessed: (i) E3 (ii) E3
Marking Guidelines

Criteria Marks
i *vectors O4, OB with correct lengths and directions, U‘S’along diagonal of ||"ogram I
ii » modulus of z+ z, 1
e argument of z+ z, !
Answer
i ii. OASB is a square (parallelogram with £4OZ =% and
) y4 S Od=0B=2)
= ]
PPtas \ Hence diagonal OS bisects Z4OB so that OS makes angle
172 \ %+ £ = 3% with the positive x axis.
B 2 Y arg(z+ z,) =3
2 7zt \ Using Pythagoras theorem in right AOAS,
2 A |z z,|= 05=22
2 7y 2zt 2,;= 242 (cos$E + isin )
0 x

d. Outcomes Assessed: (i) E3 (i) E3

Marking Guidelines

Criteria Marks
i+ two circles of radius 4, centres (0,0) and (4,0). 1
* intersection shaded 1
ii » identifying area as twice area of segment 1
* finding associated sector angle 2= 1
» calculation of area 1

DISCLAIMER

The information ined in this do 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 outcomes for all possible Trial HSC answers. Rather the purpose is to provide

tccnchcrs with information 5o that they can better explore, understand and apply HSC marking requirements, as established by the NSW Board of

bodins




2x%><42(23£—sin3§’£)

wli

= %1‘- -83 square units

Question 4
a. Outcomes Assessed: (i) E4 (i) E4 (iii) E4
Marking Guidelines

Criteria Marks
i «finding gradient of tangent 1
* writing an expression for the equation of the tangent 1
» rearranging and simplifying the equation to produce required form 1
ii »showing ecosf = *1 1
* deducing P lies on a directrix of the hyperbola 1
iii « stating or using the relationship between a, b and e for the hyperbola 1
* expressing % (or its square) at P in terms of e and cos8 !
. ay 1
*using ecosf =1 at P to show that ;r— =]
Answer
i ’ Hence tangent to the ellipse at P has equation
= i @ _
y—bsm@mw—bcose ) bcos
Y= &sinf=- ———(x— acosh)
- s Sind asinf
X = gcos — =~gsin
i) aysin@ = —brcos + arb(cosz 8+ sin® 9)
DD, d_ beosh brcosB+ aysinf = ab
& dd a9 asinf
ii. Tangent to ellipse at P passes through either (ae,0) or (~ae,0)= ecos@=+1 at P.
Thenat P, x=acos® =12, Hence P lies on the corresponding directrix of the hyperbola.
fi. AP, (_QY:(ez__l)coszB (QT: 1-cos®d
%:(ez—l) dx sin’@ & 1-cos’@
Z’cose=il _ e%c0s%0 ~cos’0 Her(;f:e ttax-;%ent to ellipse at P has
1~cos’0 gradient &L
7
[ DISCLAMER
The information ined in this d 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 out for all possible Trial HSC . Rather the purpose is to provide

geaf‘l_xexs with information so that they can better explore, understand and apply HSC marking requirements, as established by the NSW Board of

tudies.

No guarantee or warranty is made or implied with respect to the application or use of CSSA Marking Guidelines in relation to any specific trial

;xadm :;ucsuon 02 ags;ver.h Th_: C’SSA assumes no Liability or responsibility for the accuracy, completeness or usefulness of any Marking
nidelines nravided far tha Teial TCA mamar

b. Outcomes Assessed: (i) E4 (ii) E4 (iii) E4
Marking Guidelines

Criteria Marks
i e correct shape and position with coordinates of foci 1
» directrices with equations 1
ii * gradient of chord PQ 1
» equation of chord PQ 1
iii » finding the distance from O to the chord PQ 1
» finding the length of the chord PQ 1
« finding the area of AOPQD 1
Answer
i Anh). dla)

Equation is
y=5==25(x-2)
Pgy—g=—x+p
x+pgy-(r+q)=0

,5'(-—1/5,-—«/5) \x+y=—«/2_

iii. (.)L;iistt}almce;l fr%m PO =(p—g)'+ ( % _ % )2 Area of AOPQ is given by 4= %IPQXT’
o the chor r~q 2 Ltyq
PO )2 .‘.A:%‘———— (pg)" +1 x L
e =(p-?)2+(~‘23;;;!s- 4 Vi+(2g)*
d=_\/L==.1’*4|2 a1 _l72-4
1+(29) =W{(M) +1} 2| pg]
Question 5

a. Outcomes Assessed: (i) HE6 (i) E7
Marking Guidelines

Criteria Marks
i *converting & to 4B and obtaining integrand for 4B integral in terms of cos?6 1
« finding primitive function 1
* substituting appropriate limits to evaluate integral 1
« verifying the result geometrically 1
ii » writing the volume 87 of the half-cylindrical shell in terms of x 1
* writing ¥ as the limiting sum of these elements of volume to justify the integral for V 1
» evaluating the integral 1
* converting the units to give volume in m’ to the required accuracy 1
8
’ %ﬁ?&:%%gn ined in this d 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 to provide
teachers with information so that they can better explore, understand and apply HSC marking requirements, as established by the NSW Board of




Answer
i.For ~£<6<%

10 5
f 42002 dr:J' 200 cos8 .10+/2cos@ B
x=10+/2 sin@ e B

pid
dr =102 cosO 2D =100f42cosze a0

I

AR

=10 =0=%

x=-10=0=-% =100 (1+cos28) &8
¥4

200 - =200(1 - sin’6) =100[6 +4sin26]F,
4
=200 cos’60 =100{Z — (—&)4 L{1 - (~
where cos620 for —£<9<Z _100{4 ( 4)+2(l ( l))}
=100+507

Geometrically,
integral gives shaded area comprising ¢ circle (»=10+/2)
and two right triangles (#=10).

By T TN Shaded area is $7(10v2)” +2x2x10x10 = 507 +100
ii. R SV=4m(R-r)h
x=100 , ¢ =Lm(R+A(R-1)A
y=\/200—f =-;-7!‘{2(100— x)+5x} ox A
A Ignoring terms in (&)’
e, he300- 2 8V =m(100-x)V200~+* S x
> =10
R r=100—x

V=rlim 3 (100-0)200-2 §x
R=100-x+8x =10

10
V=7tJ (100- x)/200— 2 &
0

-1
10 10
V= 1007:[ J200- dr~7zf xy200-2 & =100x (100 +507)+0
~10 -10
(Since /(x)=xv200~x* is an odd function, the second integral is 0.)

Hence the volume of the tunnel is 50007 (2 + ) x10m’® = 0-081m’ (to 2 sig. fig.)

DISCLAIMER .

The information contained in this d is ] ded for the professional assi: hing staff. It docs 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'to provide
SRRSO il Bl Mo Sea i et Tho purp 0 provige_

teachere with infarmatinn on that thaw -

b. Outcomes Assessed: (i) E3 (if) E3
Marking Guidelines
Criteria Marks
i * noting the root 1 can be written in this form with »=1 1
* identifying the moduli and arguments of the remaining tenth roots of 1 1
ii » explaining why the equation has only nine roots 1
» identifying the nine roots as solutions of 21 = cos%’£ + l'sinigZ , »=12,3..,9 1
z
» finding an expression for £ (or z) in terms of sin and cos of = 1
+ taking the reciprocal of a complex number using De Moivre ) 1
* rearrangement of expressions involving complex numbers and trig. functions 1
Answer
i. One of the ten roots of z'° =1 is 1. Using z-1 IR, .o IR
. ——— =08+ /sin=z r=12,3,...,9
De Moivre’s theorem, the other roots are z E 3
equally spaced by 2 = £ around the unit
‘Auatly sp Y 0= . l—l=cos—’—75+isin—r-'5
circle in the Argand diagram, each having z 5 5
modulus 1, with arguments £, 22, %& . 2, 1 N rm
Hence the roots are P (1 —cos "5‘) —7smeg
r fai I
= —_—— o~ = 2 P . .
FECOSTT A ISy, 0.12,...,9 =2sin* 4F - 72sin {7 cosiF
(where r=0 gives the root z=1)
e =2sin%(sin%—icos%)
.. (z—
ii. (———Z ) =1=(z-1)"" = 2", After =2 isin% (cos%ﬁ- 7sin {—705)
expanding and simplifying, this polynomial 1y IR e —rE
equation in z has degree 9 and hence only 9 F=rs %{ (cos 10 +/sing )
z—1
roots. Clearly 5 #1, hence the roots are z=1 i(cot _rl_g - )
given by z=4(1+70t5E) | 7=1,2,3,..,9
Question 6
a. Outcomes Assessed: (i) ES (ii) ES
Marking Guidelines
Criteria Marks
i» showing forces on particle and using Newton s second law to justify expression for a 1
* stating @— 0 as v— /10¢ to explain expression for terminal velocity ¥ 1
ii  showing forces on particle and using Newton s second law to justify expression for a 1
* writing a as a derivative with respect to x then inverting 1
» finding the primitive function 1
» evaluating the constant of integration using the initial conditions 1
* finding an expression for x in terms of v and rearranging to find H in required form 1
* using expression for a as derivative appropriate for downward journey 1
* finding primitive function and evaluating constant from new initial conditions 1
* finding v after falling H on downward journey 1
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Answer
i.  Forces on particle ii. Forces on particle
—Ilo-mv2 ) x —‘—15;711/2
x mg ng
By Newton’s second Initial conditions
faw =0, x=0, v=FVtana
mi=mg—{5mv’ By Newton’s second law
. 1 2
mE=—mg—1cmy
=g~ % 2 ( |10 2)
a=—\g+ gV
a=g-— 10 yz dbz £ 10
a0 as v—./10g %_....=-(g+ 1’0”2)
.. Terminal velocity & ,
F=.10g. =_10g+v
10
ax 10

2 =—
awty  (v)+10g
2x=-10In(+* +10g)4
for some constant 4.

¥=0 = A= !

v=Vtana T Vtan’a+10g

e 1 _ 1
10g(tan*cc+1)  10gsec’a

V+10g
v x=—5ln| LX108_
* 5n[10gsecza)

a2
=5 10gsec’a
V+10g
At highest point, v=0, x= /4
& H=5hsec’a

.

b. Outcomes Assessed: (i) E4 (i) E4
Marking Guidelines

After this time, the particle falls
from rest.

For this part of the motion, let
£=0,r=0when v=0 at
height H.

a=g~{sv’
1 10g- vt
d 10
p 10

A7) " 10s-(7)
2x=-10In(10g~»*)B
for some constant B.

S

oy

<

~
N 0y

s x==5ln| —S—n
x n( 107

On return to point of projection
x= A, hence

2
Slnsec’ & =—5ln(1 ——V——)

10¢
VZ
Incos’ o =1In| 1 ——
10¢
2
Vv
cosor=1—-—
10g

V2

co——=1=cos’a =sin’a
10g
2 a2

S vt =10gsin“ o
y=Vsino

Criteria Marks
i » transforming the equation x — L 1
» rearranging into required form 1
ii » writing roots in simplest form 1‘
» transforming equation obtained in i. x> —x 1
* reatranging into required form 1
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Answer
i’ +2x+1=0 hasroots c, j, 7,

Hence l—%, %, —}1,— satisfy

fo+tf+y=0="—"t=

B+

-
2 ey

=1

o

R
R

Hence required equation has roots —-L-, ~ -
() +2(3)+1=0 o BT
Py But these satisfy (~x)" +2(—x)"+1=0.

1+2X+x° =0 i jon i =
Myt +T =0 has roots _2? , 71; Hence required equation is +* —24* ~1=0.
Question 7
a. OQutcomes Assessed:: (i) PE3,E9 (ii) P4

Marking Guidelines
Criteria Marks
i » applying Newton s method once to get next approximation in terms of a and ¢ 1

» simplifying a,~+/c
"« substituting £, £, to obtain required result
ii *finding values of &, such that £, =¢,
« finding the positive values of a such that E,=§¢,

(S PN

Answer
- — 2-_.
SD)=F=c I
S (¥)=2x 2a
_d+c
Let next approximation Y
from Newton’s method a@*+c-2ae
be a,. oo L2
a
(a=e)’
T 24
2 . -~ — -
€1=8o:€_°=50 sa=A+c or 'a \[EI-2a

2a a=c=2a or
58, (8,-22)=0 -
£=0 or g=2a

2
-8 y=]ade|= 2

a—+c=-2a

3a=+c

But @>0,hence a=+e or a=1c
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b. Outcomes Assessed: (i) HS (ii) PE3
Marking Guidelines

Criteria Marks
.1« writing sin8 cos6 in terms of x i
¢ rearranging equation into required form ) .
ii » Factoring equation into linear and quadratic .
+ finding one solution for 8 to nearest degree 1
« finding second solution to nearest degree.
Answer
. 6 = sin26 = —2%. ii. Let Ax)=x" -4 +6x—4
Lrsmossme=rs PA2)=8-16+12-4=0
Then - 0cost Then 2(x)=(x—2)(x* ~2x+2)
4—tan9=55fn9c:os But ** ~2x+2 =0 has no real roots,
4-tanB= }5in26 hence x* —4.4* +6x—4 =0 has exactly one
Sx real root x=2.
4-x= 1+
4 1 xz) 5 tan@=2, 0°<6<360°
(-1 2)= 35 6~ 63°,243°
~X+4P - x+4=5x
X =4 +6x~4=0
c. Outcomes Assessed: (i) PE3 (ii) PE3,E9
Marking Guidelines
Criteria Marks
i* writing »! as a product, and noting that each factor is less than #+1 1
* deducing the required result i
ii » multiplying both sides by »! .
- s rearranging both sides in terms of powers of !, (7+1)! 1

* deducing the required result

Answer )
i m=n(n—1)(n—2)...2.1 for positive integers . ii. < (n+1)
Each of the » factors on the right is less than »#+1. (n) .t < (n) " (n+1)"
.l # \
i< () (n)™ <{n!(n+ D} ={(n+1)1}
(7)) <{(n+1) !}ﬁ
1 A
(n)" <{(n+1)}
Hence f#!< ™ (n+1)!
13
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Further it is not the intention of CSSA. to provide specific marking

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

Question 8
a. Outcomes Assessed: (i) H5 (iii) PE2 ; PE3
Marking Guidelines

Criteria Marks

i * applying an appropriate test for similar triangles
* stating reasons to justify deductions
ii » sequence of deductions to show LPRS= £PLM
* justifying these deductions using geometric properties
* deducing PMRL is a cyclic quadrilateral
* quoting an appropriate test for a cyclic quadrilateral
* justifying deduction that ZRLRS

et b DD bt et

Answer

i

L R ii.In APML, ANMD
LMPL=LMND (both given as right angles)
LPML = LNMD. (vertically opp. £ s are equal)

0 ~APMLINANMY (2 prs £ s are equal )

P 1

N
iii. ZPRS= LPOS (L s subtended at the circumference by arc PS are equal )
LPOS = LPLM (equal £ s in similar A' s NMO, PMT)
S LPRS = LPLM ;
< PMRL is a cyclic quadrilateral (PM subtends equal angles at R, I, on same side of PM)
< LLRAM = 90° (opp. L' s of cyclic quad. are supplementary)
S LRLRS

b. Outcomes Assessed: HS , HE2
Marking Guidelines

Criteria Marks

* showing that statement is true for =2

.- 1 . . L -
* writing »** + —~ in terms of similar expressions in x* and x*~
A

s expressing ' + in terms of cosine functions if statements are true for » <

1
xt-u
* simplifying trigonometric expression 2
* deducing that statement true for #= £+1 if true for # < £, provided £22.
* using the truth of two consecutive statements to infer the truth of the next one in the 1

final explanation

—

14

DISCLAIMER

The information ined in this d 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 to provide

(Sca(é}.lcrs with information so that they can better explore, understand and apply HSC marking requirements, as established by the NSW Board of
tudies.

No guarantee or warranty is made or implied with respect to the application or use of CSSA Marking Guidelines in xelation to any specific trial

exam question or answer, The CSSA assumes no liability or ibility for the A 1 or useful of any Marking

Guidelines provided for the Trial HSC papers.




Answer
Let S(#) be the statement 1"+ % =2cosn8 for #=12,3,..

Clearly S(1)is true (by the stated relationship between x and 6)

2
Consider 85(2): X +:37 = (x+ l) —2=4cos’6-2= 2(2(:052 09— 1) =2c0s28
x
= 8(2) is true.
If S(n) is true for n< ¥ : x”+:1/,—- =2cosn8, n=123,. .4
Consider S(&+1), where k22:
+ 1 1 1 . 1
.Z't l+?+7=(x+;)(x‘ +;—;J—‘(Xt 1+F)
=2c0s6. 2cos #60 —2cos(#~1)0 if S(n) is true, n=12, ...k
=4c0s6 . cos £0 ~2{cos #9 cos6 + sin 46 sin 6}

=2c0s 46 cosB — 2 sin 40 sin O
=2cos(£+1)8

Hence if S(#) is true for 1< #< #, then S(#+1) is true. But .S(1) and S(2) are true, hence S(3) is true.

Then 5(2) and S(3) are true, hence .S{4) is true, and so on. Hence by Mathematical Induction, S(») is
true for all positive integers n.

ST+ —:;; =2cos#8 for all positive integers » 2 2.
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