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Total marks —120
Attempt Questions 1-8
All questions are of equal value

Answer each question in a SEPARATE writing booklet.

Question 1 (15 marks) Use a SEPARATE writing booklet.

z

(a)  Evaluate I * cosx sin’x dx.
0

5 2dx
2 X —4x+13°

(b)  Find '[

() ()  Find the real numbers a, b and ¢ such that >

_ax+b

c

20
)

(ify  Hence, or otherwise, find I —— dx
x2-x)

2
X

V1-x

@ () Usethe substitution x = sin to find J’

(i)  Use integration by parts to find .[ xsin” x dx.

*(2~x) %

dx.

2-x

Marks

Question 2 (15 marks) Use a SEPARATE writing booklet.

®

®)

©

@

©

Simplify (3-4i)’.
Solve z* = 5—12i, giving your answer in the form x + iy, where x and y are real.

(i) Express 1+i in modulus-argument form.

(i) Hence evaluate (1+7)?.

Sketch the locus of all points z such that:

. b3
1 ar =
@ gz="

. 4
i)  argz=-—.
() —argz ==
(i) arg(~z)= -’35 .
The points O, 4, Z and C on the Argand diagram represent the complex numbers

0, 1, z and z + 1 respectively, where z = cos§+isin@ is any complex number of

modulys 1, with 0 < 8 <.

()  Explain why O4CZ is a thombus.
(i) Show that f-—i is purely imaginary.
z+

(if)  Find the modulus and argument of z+1.

Marks




. Marks
Question 3 (15 marks) Use a SEPARATE writing booklet.
(&) The function defined by f(x) = x(x—3)* is drawn below.
S
L4
NOT TO
SCALE
O\Z 3 x
@) Draw separate, one-third page sketches, of the following:
() y=f{xD. 1
1
® y=—
@ ?
m Y= . 2
®) y=tan™ f(x). 2

(i)  Find the values of & for which f(x) =k has exactly two distinct solutions. 2

(b)  When the polynomial P(x) is divided by (x +2)(x — 3) the remainderis 4x+1. 2
‘What is the remainder when P(x) is divided by (x+2)?

Question 3 continues on page 5

Marks
Question 3 (continued)

©) The base of a solid is the region bounded by the curve y?* = 4x and the lines
x+y=0 and x=4. Bvery cross-sectional slice perpendicular to the x axis isa

square having a side with one end-point on the line x+y =0 and the other on

the curve y* =4x.

| y
0 S
X
x+y=0 4

¥ =4x
(i)  Show that the area of the cross-section isgivenby A(x)=4x+ X%~ 4x% . 2
(i)  Hence find the volume of the solid formed. 2

End of Question 3
5




Marks
Question 4 (15 marks) Use a SEPARATE writing booklet.

(a)  Two perpendicular chords PQ and XY of a circle intersect at Z. 3

X

NOT TO SCALE

Y

Copy or trace the diagram into your writing booklet.

If M is the midpoint of the chord OX, prove that MZ produced is perpendicular

to the chord PY.
(b) o I,= J‘ x"e"dx , where a is a constant. 2
Prove that I, = £e -—EI"_I.
a
1
(ii)  Hence find the value of I e dx. 3
. 0

Question 4 continues on page 7

Question 4 (continued)

(¢) By the method of cylindrical shells, find the volume of the solid generated by

rotating the region bounded by y = % and y= Jx about the x axis.

(@  The polynomial equation x* — ax”+b=0 has a multiple root.

Show that 108¢° = 31255°.

End of Question 4

Marks




Marks
Question 5 (15 marks) Use a SEPARATE writing booklet.

(@ If a, b and c are positive real numbers, prove that (a+ bY(b+c)c+a)=8abc. 3
®) PQ2p, %) and OQ2q, %) are points on the rectangular hyperbola xy = 4. M is the

midpoint of the chord PQ. P and @ move on the hyperbola so that the chord PQ
always passes through the point R(4, 2).

Y
NOT TO SCALE
2
R(4,2) 5
0 x
(i)  Show that the equation of the chord PQ is x+ pgy =2(p+q). 2
(iiy Showthat pg=p+g—2. 1
(iii)  Hence sketch the locus of M, as P and O move on the curve xp = 4. 3
(©) @) By considering z° —1 as the difference of two cubes, or otherwise, write 2
l4z+22+2 +7' +2° +2° +2" +2° as aproduct of two polynomials with
real coefficients, one of which is a quadratic.
(iiy  Solve z° —1=0 and determine the six solutions of 2 +2°+1=0. 2
2 4
(iii)  Hence show that cos—éE + cos—97z = cosZ;— . 2
8

Gz Emat

Question 6 (15 marks) Use a SEPARATE writing booklet.

(a) Abody P of mass 0.5 kg is suspended from a fixed point O by means of a light rod

of length 1m. The mass is rotated in a horizontal circle at a constant speed v ms™
and the rod makes an angle of § with the downward direction of the vertical.

Assume g=9.8 ms™ and 8=30".

0

NOT TO SCALE

2
() Resolve the horizontal and vertical forces at P and show that tan6 = r
rg

where 7 is the radius of the circle.

(ii)  Find the tension T in the rod.
(iii)  Find the speed v of P.

(iv)  Find the period of the motion.

Question 6 continues on page 10

Marks




Marks
Question 6 (Continued)

2
x2

(b) P(x,,y,) is a point on the ellipse — + Z—z =1 with centre O. A line drawn from O,
a
parallel to the tangent to the ellipse at P, meets the ellipse at Q.
24

. . X
. The equation of the tangent to the ellipse at P is —-+ W
: a

Y
NOT TO SCALE
\%
?<; .
\ 5

. . . LXK W,

(i)  Show that the equation of the line OQ is _aTl + b—; =0. 2
- . . ay, —bx,
(i)  Show that the coordinates of Q, in terms of x, and y,, are 5 3
. ab

(iify Show that the distance between the tangent at P and the line OQ is ga . 3
(iv)  Hence prove that the area of the triangle OPQ is independent of the 1

position P.

End of Question 6

10

Question 7 (15 marks) Use a SEPARATE writing booklet.

(a)  Arock of mass 5 kg is propelled vertically upward into the air from the ground
2
with initial speed 12 ms™. The rock is subject to air resistance of v? Newtons in
the opposite direction to its velocity, v ms™. The rock is also subject to a downward

gravitational force of 50 Newtons.

2
The equation of motion of the rock until it reaches its highest point is ¥ = —{—6 -10,

where x metres is the height of the rock above the ground when its velocity is vms™.

(i)  Find the time taken by the rock to reach its maximum height.

x

(i) Show that v =244e 5 —100 while the rock is ascending.

(iii)  Find the maximum height reached by the rock.

(b)  The Fibonacci sequence 1,1,2,3,5,8, ... canbe defined as

w,=1, u,=1and u,,, =u, +u,, forintegers n>0.

(i)  Use induction to prove that u, <a” for any a >

1++4/5
S

(ii)  Assuming that —2*! approaches a limitas n—> o,
u

n

Uiy 1445
=l
U 2

3 «

show that

11

Marks




Marks
Question 8 (15 marks) Use a SEPARATE writing booklet.

(a)  Consider the function f(x) = (ax— b)* +(cx—d)* where a, b, ¢ and d are real.

(i) Explainwhy f(x)>0 foralix. 1
(i) Henoce, or otherwise, prove that |ab + cd| < Va’ +¢* Vb* + a. 3
0N
(b) (i)  Write out the binomial expansion of (1 + —) , Where 7 is a positive integer. 1
n
(ii) Show that the (k+1 * term, T,,, in your expansion, is given by 2

002659

n+l
(iii) Letthe (A + 1)* term in the expansion of (1 + —) be U,,- 3
n

Show that U,,, > I;,;-

Question 8 continues on page 13

12

Marks
Question 8 (continued)

(¢)  The diagram shows the curve with equation y =3" for 0<x<1.
The area 4 under the curve between these limits is divided into 7 strips,

each of width / where nh=1.

y NOT TO SCALE
y=3
hlnr ih LB Bl ok
0 1 x
(i) Showthat A> 3,,2f T 2
1]
(i)  Hence show that 3Th_—1 < ﬁ < % . 3

<

End of paper
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CATHOLIC SECONDARY SCHOOLS ASSOCIATION
2008 TRIAL HIGHER SCHOOL CERTIFICATE EXAMINATION

MATHEMATICS EXTENSION 2
Question 1 (15 marks)
(&) (2 matks)
Quicomes assessed: E8
Targeted Performance Bands: E2-E3
Criteria Marks
» finds the correct primitive 1
» evaluates the integral 1y 1

Sample Answer:

If cosx sin’x dx = %[sin‘x]:
=4 Ging - Gino) |
{67

1

(b) (3 marks)
Outcomes assessed: E8 .
Targeted Performance Bands: E2-E3

Criteria Marks

* _comipletes the square 1
» _finds the correct primitive ] 1
» cvalates the integral correctly 1
Sample Answer:

o 2 d 2
dx=
L x*~4x+13 L (x—2)* +3 &

(5]

=—§- tan™ 1 tan™ 0)

{59

=z
6
DISCLAMER ...
58, p dersemd
i NSW Bosdof Sudis. i -
id i Th_eCSSA
3301-2°
(d) (i) (3 marks)
Outcomes assessed: B8
Targeted Performance Bands: E2-E3
Criteria Marks
»  seduces infogral to [sin®0d0 1
+ _finds primitive of sin> g 1
» _finds correct primitive 1
Sanple Answer:
X sin® 4 =sind
dy= cosfdé x=sin
".—\—il—-x’ J.:}]—sinle dx = cos8d8
] — int
=J'sm 9&:059(10 G=sin" x
cosé
= _[ sin® 6 dg
=1 | a-cos26ya8
2
1, 1.,
=i - —sin28
2( PR J
=Lty —l—sin(lsin“‘ x)+C
2 4
(d) (ii) (2 marks)
Outcomes assessed: E8
Targeted Performance Bands: E2-E3
Criferia Marks
* _ correctly identifies # and v, »”and v’ or significant progress towards solution !
o _finds correct primitive
Sampic Answer:
. msinty Py B
fxsin“ xds= fsin"x:},(“j)ﬁc u=shox ¥
2 2 du 1 x
= ity [ 2 ! oS V=
—25111 x J."Zx o dx & 2 9
2 2
=gl [
=3 sm” x 3 I :ﬁj dx
= %sin" x —:lt-sin" X+ %sin(Zsin" )+ C
3
DISCLAIMER . _ .
CS8A i spesifo tpatk : ibte Trist HS Canswer. bneni understand
a5y CosMui mswer, ThaCSSA

{or the Trial HSC papers.

(0) (1) (2 marks)
Cutcomes assessed: E8
Targeted Performance Bands: E2-E3

Criteria,
ANSWEL: <.

»__significant progress; ¢
= __evaluates the pronumerals

Sample Answer: v

5 ax+h cw\
= bl
P2-x & 2-x

5= (2~ x)(ax +b)+cx?

x=0 = 2b=5 e b=—§-
x=2 = 4e=5 e o= 3
. I - 4
5 a
x=1 = 3=a+b+ec ie a=z
{0} (ii) (3 marks)
Outcomes assessed: E8
Targeted Performance Bands: £2-E3
‘ o Criterid

ation o ey 8o
it o e Telal HSC i

Question 2 (15 marks)
(231 mark)

Ontcomes assessed: B3 -~
Targeted Performance Bands: E2-E3

... Criteria

« _gives the correct sofution

Sample Answer:
3-4if
=3 = 3x 3 x4+ 3% Ix (4i) — (4i)
=27~ 108i — 144 + 643
=117 44i

(b) (3 marks)
Outcomes assessed: E3
Targeted Performance Bands: E2-£3

Criteria Marks
« _forms equations from the decomposition of real and imaginary parts 1
«__solves equation to find values of x° or y* i 1
« gives correct solutions 1
Sample Answer:
2 =5-12i
letz=x+iy
ax -y 2y =5-120
equating coefficients gives
Pey* =5 and 2xy=-12
Y Gt
ie, y=-m
X
X i?— =35
x
xt 5% ~36=0

P+ ~9)=0
x*=9,-4 butxisreal . solutions fromx' =9 only
te.x=3 or x=-3
whenx=3,y=-2

when x=-3,y=2
c.z=3-2i or z=-3+2i




(e} (3) (1 mark)

Outcomes assessed; £3

Targeted Perf Bands: E2-E3
Criteria

| Mark |

« _gives correct modulus and argument

Sample Answer:
g=14+i
7

lel=+2 and agzr=

7 k4
=«/2[ 7 s _)
z 0054 +ISJ.B4

{c) (i) {2 marks)
Qutcomes assessed; E3

Targeted Performance Bands: E2-E3
Criteria

Marks

i

+ uses De Moivre’s Theorem to deternring cotrect modulus and argument
» gives correct solution

1

Sample Ariswer:
let+ 5t =r

=@z} =64
argr=12x % =37
o (L+) = 64{cos 37 + isin37)

=—64

() () (1 mark)
Outcomes asvessed: E3

Targeted Performance Bands: E2-E3
. Criteria

» _ gives correct soluth

]

(d) (i1) (1 mark)
Outcomes assessed: E3
‘Targeted Performance Bands: E2-E3

Criteria

[»_gives correct solution

Sample Answer:

() (i) (1 mark)
Outcomes assessed: £3
’:’_’getad Performance Bands: E3-E4

l *  pives correct sofution

Sairiple Ansiver: L

Criteria

Sample Answer:
=X
agz 3
5
DISCLAIMER
Tnformsc s temod jomofthe
[ waderatond
i enplied “j"""" ific triad. Tho CSSA
2 “Teial HSC prpect.
€e) (i) (1 mark)
Outcomes assessed: E3
Turgeted Performance Bands: E2-E3
Criteria | Mark
« _gives comrect explanation |1
Sample Answer:
On addition of vectors, OACZ forms a parallelogram. oy
Since |04} =] z| = 1, Le. adjacent sides eqnal Z c
OACZ must be a rhombus.
z-7
(¢] A
(e) (i) (2 marks)
Outcomes assessed: E3
Targeted Performance Bands: E3-E4
Criteria Marks
o _states perpendicular property of diagonals in rhombus 1
*__gives correct explanation 1
Sample Answer: A
z+11z~1 (diagonals perpendicular in rhombus} 241
z—-1 L4
I e gl ) - e+ = C
agT = angle- ) - ang(z + =3
zz1 g purely imaginary =
z+1 0 A
(6) (ii1) (2 marks)
Outcomes assessed: E3
Targeted Performunce Bands: E3-E4
Criteria Marks
»__gives correct modulus 1
# _gives correct argument 1

Sample Answer:

argz = 6 arglz + )= g (diagonals bisect angles through which they pass in a thombus)

£0AC=180-86
ooz 1= 1P + 1%~ 2c0s(180 — &) (using the cosine rule)

= 2+2¢c0s8

DISCLAMER

Thayimat . . Ny _— o et
GRS to ploviissyy ki “Triat i is ’ ’y 9
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Question 3 (15 marks)

(@) () (o) (1 mark)

Ontcomes assessed: EG

Targeted Performance Bands: E2-E3

Criteria - Mark |
s comrectly sketches the h inchuding all important points 1

Sample Answer:
y=flxp

il

S a2 z 14

(@ @ (B) (2 marks)
Outcomes assessed: E6
Targeted Performance Bands: E2-E3

Criteria ) Marks

» significant propress tawards the praph 1
» _correctly sketohes the graph 1

Sample Answer:

L
77 :

2 (1,18) 2 4

x=3
E!

CS5A th provi possitt
andspply i i

satfanty is il or luoplied wi Gonoruse of €9

i 5 “The CSSA
Tl HSC fapers:




(a) & () (2 marks)
QOutcomes assessed: £6
Targeted Performance Bands: E2-E3

Criteria Marks

« _significant progress towards the graph

{2) (i) (2 marks)
Onicomes assessed: E6
Targeted Performance Bunds: E3-E4

Criteria

s significant progress towards answer or finds a value for k.
» _establishes correct values for k

Sample Answer:

F(x)=Jox has 2 distinet solutions if £ =0 (horizontal line through the origin)

and another 7 distinct solutions when y = kx 1s a tangent.

FEy=x(x~3)*
= x{x* ~6x+9)
=%~ 62" +9x
F{x)=3x"-6x+9
atx=0,m = 9 . the equation of the tangent is y = 9x
Sk=0or9

OR

Solve simultaneously f(x)= ke and f(x)=x(x~3)*, i.e. kv =x(x -3y

x((x—?:)"—k):()

Sox=0o0r x=3i«‘[]:

For two distinct solutions: k=0, solutions x=0 or x=3
OR

k=9, solutions x=0 or x=6

Sk=0or 9

{b) (2 marks)
Outcones assessed: E4

Targeted Performunce Bands: E2-E3

Criteria

» _uses the remainder theorem

o cvaluates the remainder

Sample Answer:
P(x)= O )x +2D(x -3+ @x+1)
by ihe Remainder Theorem, the remainder is P(-2)
P(~2) =0+{4x~2+1)
=-7
LR(x)=-7

DISCLAIMER

TSSA i i i “Teiat

‘Boand of Studics.

. The CSSA

Question 4 (15 marks)
{2) (3 marks)
Outcomes assessed: PE3, B2

Tgeted Performance Bands: E3-E4
Criteria

gives complerentary connection between £ P and £ @ with reasons

gives connection between £ MZQ and £ Q with reasons

» - pives-correct conclusion with reasons

Sample Answer:

Construction: Join X0, PY and MR
Toyprove: MR L PY
Proof: Let £ YPQ=a
S ZLYXQ=a (angles on the same arc Q)
. LXQZ=90 — a (given XY L PQ)
Since £XZ( is a tight angle, X0 is the diameter and
Mis the centre of a circle passing through X, Z and O
oo ZM=MQ - (equal radif)
£ MZQ = LXQZ =90 — o (isosceles triangle)
o £PZR=90 — o (vertically opposite angles)
5 £PRZ=90° (angle sum of triangle)
e MR L PY astequired

*_correctly sketches the graph
Sample Answer:
Y =5 1o}
E
a2 /
-1 1 s\ *
-
-5l -2
10}
@) (D (8).(2 marks)
Outcomes assessed: E6
Targeted Perf Bands: E3-E4
Criteria Marks
= significant progress ds the praph
e correctly sketches the graph
Sample Answer: 4
y=tan™ f(x)
9
DISCLAIMER ]
TSSA 3 il i il Tﬁai“lu‘ dersimad
SSA apesit The CSSA
1 HSC paper.
;
{c) (i} (2 marks)
Outcomes assessed: E7
Targeted Performance Bands: E2-E3
Criteria Marks
» __significant progress towards solution
* _ gives correct ession for 4(x)
Sample Arswer:
The eross-section is a square with side length y, + 3, where y, is on the curve
¥ =4x and 3, isontheline x+y =0,
A=+ )
=@x-»?
3
=4x+x% —4x?
(o) Gi) {2 marks)
Outcomes assessed: E7
Targeted Performance Bands: E2-E3
Criteria Marks
» _establishes correct expression for ¥
« _finds the volume (correct numerical equivalenice)
Sample Answer:
3
Volume of stice AV ={4x +at— 4,\:2} Ax
s
V=1 AV
fm, ,%
B
= X +dx—4x? (Ax
-3 J
a 2\
= j Lxl rhedad | e
l
H
3 z
o | B e 82
5
A -
64, 8x 32) _©
k 3
32 cub' its
= ic uni
11
DISCLAIMER i e
CSSA toprovads specifi skl ¢ posible Tl SC. i i it oot derstand -
No g . CS8A Meskiog Guidlines in relati i specific tria g The CS8A
ity Far i el i Trial HSC papess.

(b) (i) (2 marks)
Ountcomes assessed: E8
Targeted Performance Bands: E3-E4
Criteria Marks
« _gives comect expressions for u, #°, v, v or significant progress towards solution 1
ives correct steps to conclusion 1
Sample Answer;
I,= e de
Letu=x", v em,v=—1-e“,u' = !
"
1=,_‘_emﬁfﬂ et
" a a
Lo j net o
a a
L ~ By . asrequired
a a
12
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(b} (it) (3 marks)
Ounteomes assessed: E8

Fargeted Performance Bands: E2-E3

() (4 marks)
Outcomes assessed: E7

Targeted Performance Bands: E2-E3

: Criteria Marks
» gives correct points of i L
«. gites cortect expression for 8
» _gives correct expression for ¥ 1
* gives correct solution 1
Sample Answers
Find points of intersection: solve ~/x =-;— iext-dx=0 2 y= dx

x=0, 4 and hence y =0, 2 respectively

i.e. points of intersection are {0, 0) and (4,2).
Consider a slice, thickness Jy, parailel to the x-axis,
from x, =2y tox, =*, rotated abont the x-axis to
form a cylindrical shell.

Volume of the slice, 6V = 2zy (x, — x,) 6y

2
V= Jim 227y(x,-x) &y
OHD’,B
= ,[,2270’ Q=) dy
=2 [ - My

14

iblés Trial § oV ch in Y onderstand

by the NSW.

gl et o ki Coidlins yrptcli ial . Thacssa 0

Criteria Marks
+ _some progress towards solution ¢.g. one correct step say from Jyto f» 1
»_ gives correct expression for fp i
»__gives comect solution 1
Sample Answer:
2l 3, &3
B =2 _2
5 [3" L‘ sh=3-3k
2 1 2
2
we[54) -3 -go
IR E N U |
A [2" b " 3h T T g
L= r XN B U5 L |
=), ¢ 3¢ L 573
£ 4.1
~Ay= 53 + 7
2 2 2 2
-2 €,¢ 1 e 1
b= 5Tt TTETTR
2 2 2
—e 3 1|loe .3
=g Ll =
5=3 2[ 3 4] § 38
13
DISCLAMER N i 8
2o ; e it ‘tor watie
For the Teizd HSC papers.
{d) (3 marks)
Qutcomes assessed: E4
Targeted Performance Bunds: E3-E4
Criteria Marks
» determines the solutions of P{x)=0 1
+ substitutes the correct value of x inte P(x) 1
* _gives correct steps to conel 1
Sample Answer:
Let P(x}=x"—ax* +b
Prxy=5x* - 2ax
multiple root -, P{x)=0 = x(5x° —2d4)=0
ie.x=0 or 5x°=Za
1
. 243 .
but PQ)#0 x= 5 must be a solution to P(x) =10
substituting into P(x) gives:
3 2
(5‘3)’ —ax(Z—“)’ +b=0
3 3
3 2
(5 ey
5 5
5 é El ’2;
S5 -(F -
5 s
5 2
) 2
00
5/ \5
cubing this results gives:
AT
S 3
-108° _ s
3125
i.e. 1084® = 3125b° as required
15
DIsCLAMER "
oss, nidorsand
oars CS9A "The CSSA

Question 5 (15 marks)
{(a) (3 marks)
Qutcomes assessed: EY

Targeted Performance Bands: E3-E4

Criteria Marks

.

o

result for a-+b i.e. a+b2=2Jab orsome progress towards result 1

»  pencralises resulito Hand ¢ 1

» _establishes correct result 1

Sample Auswer:

(a-by 20 foralla, b

ie.d —2ab+b*20

hence o +2ab+b* 2 4ab ie. (a+b) =4ab
sa+b22ab since 4 and b are both positive
Similarly b+c2 2+/be and ¢ +a22ea
~(a+bYb+ )+ &) 2 8JabEcvea

> 8abe
(b) (i) (2 marks)
Qutcomes assessed: 4
Targeted Performuance Bands: E2-E3
Criteria Marks
» finds correct gradient of PO 1
» _derives the piven equation 1
Sample Answer:
2 2
Given P(2p,~) and Q{2¢, )
2 q
22
=2 4
TR
2@-p)
Pl
2p-9)
=L
rq
Equation of chord PO
2 -1
y-==—x-2p)
p P
pgy—2g=~x+2p
x+pgy=2Ap+q)
16
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{b) (31} {1 mark)
Outcomes assessed: E4
Targeted Performance Bands: E2-E3

Criteria

[« substitutes R to determine the relationship

Sample Answer:
The point R(4, 2) satisfies the equation of PQ
4+2pg=2p+9)

2+pg=p+y
iepg=p+g-2
(b) (i) (3 marks)

Outcomes assessed: B4

Targeted Performance Bands: E2-E3
Criteria

-+ finds the midpoint

» determines the locus

« sketches the hyperbola

JU0Y PRy U

Sample Answer:
Find midpeint, M
{

ie. x=p+q and y=

ik R V= LAk ] using result from (i)
pq ptq-2

Lym—e e -‘1+———Z
iEe X2 g x-2

DISCLAIMER

CSSA
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(c) (1) (2 marks)
Outcomes assessed: E4

Targeted Performance Bands: E2-E3

{¢) (iii) (2 marks)
Ontcomes assessed: E4

Targeted Performance Bands: E3-E4

Criteria

Marks

s uscs sum of roots to establish initial result

* deduges correct identity

Sample Answer:
Sum of the roots of z° +2° + 1 equals 0
27 . 4x . 8x . -8x _-dg . -2¢w
&y Cig——+Ci + Gis — + Cis. + Cis: +cig =0
9 9 9 9 9 9

. 2z 4z Sz
ie 2{ cos—— + cos— + cos~—{ = 0
9 9 9
2z 4 8z
cos—g— + €08 —— = —COS—~

9 9

2, 4
So cos—§+ cos——gf- = cos—;E since cos(xr — 6) = —cosé

Question 6 (15marks)

(2) (1) (3 marks)

Outcomes ussessed: BES

Turgeted Performance Bands: E3-E4

Criteria

* gives correct expression for vertical resolution

o gives correct expression for horizontal resolution

* gives correct conclusion

s f

Sample Answer:
Resolving horizontatly:

By - Tsing )
¥
Resolving vertically:

g
=Tcosd = T=—- 2
mg=1eos cosé @
Substitute (2) into (1)

k3
mY _ " e

r  cos@
Y e tano
g

as required

HSCLAIMER

SA

od apply i i i the X

Teiad HSC papers.

The CS8A

Criteria Marks
o factorises by difference of 2 cubes 1
» _uses an alternative factorssation to show the resuli i
Sansple Answer:
2-1= -+ +1)
=(z=0 +z+ D+ + 1)
also 2 —1=(-DE* +2" +28 + 2+ +2 42 124 ))
R LR L AR PR TN EY PoT RS ) AR )]
(o) (i) {2 maks)
Ouatcomes assessed: E3, E4
Targeted Performance Bands: E3-E4 ,
Criteria Marks
o correctly solves z° ~1=0 1
| = gives correst solution 1
Sample Answer:
Solve 2’ -1=0 jesolve 2 =1
1=cis0
If z=cisd then 2° = cis98
sr=1and 98=2n1
9o, 27 Az 6 81 -8z b Az -2z
_79!9)9193999!9)9
For z° —1=0 solutions are:
1, ot 2 cis iz cis?'—”— ms—gf cis:gi <:xs-_—z—7£ (;is.—“-f£ ms:—z—”-
5 C18 9 3 3 3" 9’ 3 5
.2 L =2
Solutions of 2° ~1=0 are 1, CIS—BE' c1s—3”
~.solutions of 2° +2° +1=0 are cis iz—gﬂ, cis j:igz, cls-_*:—sgi
18
i . ;
CSSA e specific saask ibla Teial i i understand
o CSA ifisri ThoCSEA.
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) (i) €1 mark)
Outeomes assessed: E5
Targeted Performance Bands: E3-%4
| Criteria |_Mark
*  gives correct solution 11
Sample Answer:
mg
7=
cosé
_05x98
=5
%
9.8
= =5.66N
NG
() ({if) (1 mark)
Outcomes assessed: ES
Targeted Performance Bands: E3-E4
Criteria ] Mark
[« gives correct solution 1
Sample Answer:
V¢ =rgtand
1 1 R oo 1
==%08x—= since —=sin30° =~
3 X ﬁ S1 1 Rt 3
=2.8290%...
s vy=1682ms™
(a) (iv) (1 mark)}
Onteomes assessed: ES
Targeted Performance Bunds: E3-E4
Criteria | Mark
[»__gives correct solution i1
Sample Answer:
Period = 2% = 22
@ v
_2mx0.35
1.682
= 1.9 seconds
20
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) (@) (2 madks)

Qutcomes assessed: E3
Targeted Perf Bandy: £2-E3
Criteria Marks
«_gives equation of family of lines parailel to tangent at 2 or equivalent merit 1
» _gives correct solution 1

Sample Answer:
PSR D /4
The tangent at P has equation — +_i>T= 1
P
Lines parallel to P have equation
xR

Substituting in (0,0) => ¢=10
ST L0 s the equation of 00
2 .

.
/

L

(b) (i) (3 marks)

Ountcomes assessed: E4

Targeted Per

Bands: E3-E4

Criteria

» . gives correct substitution of one equation into the other

« _gives correctx value

= gives comrect y value

Sample Answer:

Solving simulianeously —5+ ZbyT‘ =0 =>y=—

x 5

xx, xx, b

»a

(D)

and —

J yd e xip?) -1

wa'

o

2
x{——é;} =1 since yfa® +xb*=a'b*
a

%

(in 4" quadrant, x> 0)

22

21
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(b) (iti) (3 marks)
Qutcomes assesseds E4
Targeted Performance Bands: E3-E4
Criteria Marks

« gives correct expression for perpendicular distance J between P(x,, »,) and line 0Q

1

« _gives corrgtt expression for 00

* gives correct conclusion

Sample Answer:

2 2
Zc—‘:—»y-—‘;ﬂ)
a b

2 2
=—+— since ~x‘7+y——‘2-,=
xb* +yid @ b

23
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Outcomes assessed: E4

lllpgeted Performance Bands: E2-E3

Criteria

"o gives comrect solution

Sample Answer:

Area of AOPQ=%><¢1><OQ

1 ab
—ZxOQXOQ
Lo

2
which is independent of P as required

Question 7 (15 marks)
(8) (i) (3 marks)
Outcomes assessed: ES

Torgeted Perfprmance Bands: E3-E4

Criteria

Marks

s finds the time

» _sets up the integrand with the correct limits or some progress towards solution
»__gignificant progress towards solution .

Sample dnswer:

dv_ V4100

dt
So &t

==

d
s

=]t

t=~tan”

10
10

T +100
=_‘j-u 10

v
12y” +100

T

104,

12
0+ tan™ =
10

t= tan"ll—zd ~0,876s

24
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() Gt) (3 marks)
Qutcomes assessed: ES

Targeted Petf Bands: E3-E4

Criteria

Marks

»  some progress towards solution

»  significant progress towards solution

» justifiesthe result

Sample Answer:
v dv
fm——m—10 £ = P
¥ m 10 and ¥=v
vdv_v—vz-lOG

& 10
E'Y.— -t ~100
& 10v
dx 10v
8o —=—
& v +100
10v
v +100
s x==5ln{y* +100)+ C
when x=0,v=12 so 0=-5In(144+100)+ C ie. C=5In244
{v* +100)

x=-—5]nL >0 J

f5—3&1’\2:— dv

50 2 =244¢ 5 - 100

(=) (iif) (2 marks)
Outcomes assessed: ES
Targeted Performance Bands: E3-E4

Criteria

»__uses velocity is zero at maximum height

Marks; |

¢ finds the maximum height

Sample Answer:

Maximum height when v=0 i.e solve ¢ 5 = oo

244
x 100
()
5 244
100

x= ~51n(——) ~446m
244,

25
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(b) (i) (4 marks)
Ouicomes assessed: £2
Targeted Performance Bands: £3-F4

Criteria

Marks

®  some progress is soluti

»__ further progress towards solution

» significant progress towards solution

» _establishes the result

s f o o {5t

Sample Answer:
i

- 4, o
22t approaches a limit as # — o then —=2 approaches the same limit
, Uy

Wy U, U,

it

u Moy
Scas n—>o —2L-lmd e
l)m'( ul u}!+| ull
L1+ B, _Hn
et Uy

Lot Fuut

=X a8 A—>X

:.1+i=x
x
ie. ¥ =—x-1=0

_1245
2

x

145

2

but x>0 .. limitis

. u 1++/5
ie.as n-—s>w, —4"-’v——>——‘[—
u 2

2

27

Since u,,, =u, +u,

{0) () (3 maks)
Qutcomes assessed: E2
Targeted Perfs Bands: E3-E4
Criteria Marks
» _shows true for two values of # 1
»__uses the assumptions correctly to set up proof i
» proves final resuit 1
Sample Answer:

Prove that u, <a" forany a>

1,1,2,3,5,8,...definedas wy =1, u, =1 and u,,, =, +u,,

1445

2

1+45 (1+J§\2
2

Showtrue for n=1 and n=2: % =1< anduz=1<k 3 )

truefor n=1 and n=2

Assume true for n=k and n=Fk+1 ie. u, <a* and uy,, <a**’
Show true for #=k+2 ie. u,, <a™?

Bpp Bt b,

<d +a""  using assumptions
=af vaxa

=a'(l+a)

<d'xa since (1+ )< &® when a>

15
2
— g

Sl < a**?
Hence if result is true for n=4k and n=k+1 thenitis true for n=&+2,
Thus since it is true for n=1 and #=2, 1t follows by induction that it is true
for all posative integral #.

26
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Question 8 (15 marks)

(@) (1 marks)

Outcontes assessedr E6

Targeted Performance Bands: E2-E3
Criteria ]! Mark
1

= gives correct explanation

Sample Answer:

f@=(ax~b)* +(ex~dY’
Since (ax—b)* 20 and (ex—d)* 20 forallx

Jix)z Oforallx

{a) (ii) (3 marks}
Outcomes assessed: E2

Targeted Performance Bands: E3-E4

Criteria Marks
«__some progress towards solution 1
« _significant progress towards solution 1
» establishes the resuit 1

Sample Answer:

F@)=as® ~2abx+b* +c*x* Qs+ d”
=(a* + )" ~ (2ab+ 2edx+ b +d
Since f{x)2 0 for all x, the function has no real roots, i.c. A<0

A=(~2ab+2cd))? —Ma® + )b’ +d*) <0

Aab +cd)’ ~Ha® + )PP +d*) <0
(ab+ed)? £(a* +c*)B* +d%)
Jab +cdy <@+ FNE + &
je. |ab+cd|sVa® +AAbt +d as required

28
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(@) () (1 medd)

Qutcomes assessed: E2

Targeted Performance Bands: E2-E3

Criteria T Marks

» _gives the correct expansion P 1

Sample Answer:

n
1 1
[l+l) =1+”C’,—+"Czi2+..‘ + "Ci—];+.n+—"—
P " nw n n

(b) (if) (2 marks)
Outcomes assessed: E2, E9
Targeted Performance Bands: E3-E4

Criteria Marks

»__significant progress
» _establishes the result

P

solution 1

Sample Answers

T ="Cio
nt 1
X e Y e
n—k »*
_ n(n= (=2 (1= k= 2} — (k- D)(n—~ ) L
= *

ki~ &Q "
Lo =D -2 | (-G-2) (-G-D)
Kk on 7 n # n

=—kli(1—5(1—%)..‘(1—k—;—z)(l—k—;i) as required

29
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(©) (i) (2 marks)
Outcomes assessed: E2
Targeted Performance Bands: E3-E4

Criteria Marks

« _establishes inequality using ion of area vf rectangles inside the curve 1
»__shows the required result using the sum of a geometric series 1

Sample Answer:

“

Let A, be the area of the A% rectangle

as shown (r=1ton) /

Then the area under the

¥
.
- i

vurve, A>id]

r=l

i A>3 xh+3 x B+ T bt A I b3k
= (14 3% 4 3 g4 300y
ke
= B%BTQ (geometric series: a = 1, r = 3")
=-”—"3’h—(ffﬂ (given nh=1)
_ 2k
31
2k

ie 4>
-1

31
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(o) il) (3 marks) :
Outcomes assessed: E2, ES :
Targeted Performance Bands: E3-E4 :
Criteria Marks

»__some progress towards solution 1

«__significant progress towards solution 1

o establishes the result 1
Sample Answer: l
! :
- U= mCrF ?

(n+ 1)t 1

= X —

TR -y A

@+ Dnln=1r=2).. (1 + D= k= D)(a+ D=k-D)n+ DR 1
- B+ 1)~ k) n*
td n n n

D06 (-5
=[l—_f,:_’-__§*(‘+;)

n
n n+l
=T, _—
s k4l m
a4+l
LT ]
Upy __n%l >1 sincen + 1>n~k +1
Ty n-k+l
U > Ton as required
30
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(c){ii) {3 marks}
Outcomes assessed: E2

Targeted Performance Bands: E3-E4

Criteria v
«_usés sum of rectangles abiove the-curve to find the upper boutid:
. establishes that A lies between the sumoof the area of the innér.a

and that A= [3dv

» _completes the proof

Sample Answer:
Similarly, using réctangles above the curve:

A< LT bt T a3k
BT eh LR L B )
_AxBE -]
DR
= £x37G-1 11"(3—-1) (sivenzh=1)

3 -1
_ 2hx3
S

2hx3

-1

(geometric series: o= 3", r =3")

e A<

32
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